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NPEAJHCIHOBHE

CoBpeMenHOe Da3BUTHE XHMHYECKHX M GHOJOTHYECKHX HAYK
norpe6osayno Gosee riay6OKOro NPOHHKHOBEHHS B CYLIECTBO H3Y-
YaeMbIX MPOLECCOB, AETANbHOTO aHAJH3a XHMHYECKOTO COCTABa
pasHooOpasHbiX cMecell H GHoJIorHuecKHX 00bekTOB. Kpome Toro,
IJI1 XMMHYECKOTO H GHOTEXHOJIOTHYECKOrO NPOHM3BOACTBA, B TOM
YHC/e I/ DPOMBIIIJIEHHOCTH JIEKADCTBEHHBIX CpPEACTB, Xapak-
TePHbl ITOCTOSIHHOE BO3PACTaHHe TPeOOBAHUN K UYHUCTOTE BHINYC-
KaeMbIX MPOAYKTOB, YXKeCTOUeHHe METOAOB KOHTDOJS, TEeHIEH-
M K HCMOJbL30BAHHIO KOJHYECTBEHHBIX KDHTEDHEB NPH OIEHKE
kayectBa. [lo3ToMy noMHMO OLEHKHM HMHTErpajibHbIX XapaKTepH-
CTHK, NPHUCYWHX OODBEKTY HCCACAOBAHMA B LEJIOM, YacTO Tpe-
Oyercs aeTajJbHOE H3yYeHHE COJEpPXKAHHS OTAEJNbHbIX KOMIIOHEH-
TOB, ONPEAESAIOUIHX COCTOSSHHE OHOJIOrHYECKHX CHCTEM JHOO
KayecTBO XHMHYECKMX NPOAYKTOB. PeileHne 3THX 3ajay, Kak
NpaBuJa0, HEBO3MOXKHO 6Ge3 NpHMEeHeHHs AOCTATOYHO 3((PeKTHB-
HbIX METOJOB pa3leseHUsl CIOXKHBIX cMeceH. Cpean TakKMX MeTo-
OB AOMHUHHMDYeT xpoMartorpadusa. BypHo passuBasch B mocsex-
HHUE JECSATHJETHS, 3TOT METOJA OTKPH BO3MOXXHOCTH pa3iesieHHs
cMeced, colepiKalluX AecATKH M COTHH KOMNOHEHTOB, MX KauecT-
BEHHOTO M KOJHMYeCTBEHHOro aHa/au3a, NpenapaTrHBHOrO BhHIJEJe-
HHS HHAMBHAYaJbHbIX BellecTB. [IpuHIMNBL XpomaTtorpaduu
Be€CbMa YHHMBepCaJbHbI, 6jarogaps 4eMy oHa OKa3ajach NPHUroj-
HOW Ayl U3yueHHs OOGBEKTOB CAMOH PA3JHYHOR NPUPOABl — OT
Hed)TH M rasoB aTMoctepbl A0 O€JKOB, HYKJEHHOBBIX KHCJOT H
Aaxe BUPYCOB. JTHUM OODBSCHACTCA OrPOMHBLIH HHTEpec npeicTa-
BUTEJEH DA3NHMUHBIX HAYYHBIX H TEXHMYECKHMX AHCLHIJIMH K XpO-
MaTtorpaguueckuM MeTodaM. ToJbKO B NSTH CHENHATH3UPOBAH-
HbIX MEXIYHapOIHBIX XKypHaJax No XPOMaTorpaduu eXKeroaHo
BHIXOANT B cBeT cBhie 2000 ny6aukauuii no pasanuHbIM BONPO-
CaM TeOpDHH M NPUMEHEHHs MeToja, obllee »Ke HX YHUCJO B He-
CKOJILKO pas OoJiblile.

B KOJIOHOYHO! KHAKOCTHOM XpOMAaTOrpaguu AOCTHTHYTHI He-
BH/13HHbBIE DaHee CKOPOCTb H 3(P(PEKTHBHOCTb  pasjiesieHus,



NPEAHCAOBHE

HO3TOMY JAaHHasl pa3HOBH/HOCTDb CTaJa OJHOH M3 HauGosee HOMy-
JSPHBHIX B HCCJEJOBaTe/bCKOH MPAaKTHKE W BCe LIMpe BHEApSeTCH
AJIS KOHTPOJIS NPOU3BOACTBEHHHWIX MPOLECCOB.

Bo Bcem Mupe pacrer BeNYCK NPUGOPOB JJs KHAKOCTHOMH
XpoMatorpadHu, CTPEMHUTEIbHO YBeJHYHBAETCA YHCJIEHHOCTb pa-
60THUKOB HayKH H NPOH3BOACTBA, HCMHOJb3YIOIHX 3TOT METOJ AJA
pellleHHs] CBOMX KOHKDeTHHX 3ajay. B Takoff cutyanuu Kpafine
HeobX0JMMa JIMTePaTypa, MO3BOJIAIOIIAA O3HAKOMHTBHCH C OCHO-
BaMH TEODHH H 3aKOHOMEPHOCTAMH Xpomarorpapuu, Haubosee
3HAYHMBIMH B NpaKTHYeCKOH paboTe. YKa3aHHHIM BompocaM Mo-
CBAIEHBl TyIaBH |—4 HacTosmero u3jganus. B riaBe 5 ocseleHbl
BOINPOCH aMilapaTypHOro opopMJIeHHS MeTo/Ja, AAl0TCH PEKOMEH-
Jauuy MO MpHeMaM MPAKTHYeCKOH paboThl H pallHOHAJbHOMY
NpPOBeIeHHIO KcNepHMenTa. B riaBe 6 nmokasaHH NyTH peLIeHHS
HEKOTOpbIX THINHYHBIX aHAJHTHYECKHX Npo6JeM, XapaKTepHbIX
AN XMMHH JI€KaPCTBEHHBIX BeIleCTB, APYTrHX MPOAYKTOB Opra-
HUYyecKoro cuHte3a. Hakowel, B cnpaBouHoOfi ry1aBe 7 B KOMMAaKT-
Holl dopMe 0606IIeHb JIHTEPATYPHBIE CBEEHHS O METOLaX KH]-
KOCTHOTO XpoMarorpadudyeckoro aHaJjH3a JeKapCTBEHHBIX Be-
LIECTB. ‘

Apropbl ray6oko npusHarenpHsl B. @, Illatu, B. A. Beau-
KOBY H COTDYAHHMKAM OT/es]a HayyHO-TeXHHYeCKOH HH(pOpMalHH
Hucrturyra opranuyeckoro cunresa AH JlarBCCP 3a nomoup B
0(GOpPMJIEHHH DYKOINMCH, a TaKXe BCEM KOJJIEraM MO XPOMAaTo-
rpadpuiecKOMy LEHTPY ITOro HHCTHTYTAd, 4Yefl ONBIT GBI HCIOJMb-
30BaH [PH MNOATOTOBKE AAHHOTO H31aHHS.

Bce noxenanuda uHTaTeNefl MO yAYYIIEHHIO COAEpXKAaHHT KHHTH
OyayT nmose3Hbl HaM B JaJbHelilel pabore.

AsTtopui

BBEAEHHE

[lepnon, HacTynHMBLUIKA B aHAJHTHYECKOH XMMHH OPraHHYECKHX
coeauHenufi ¢ Hayaja 60-x rogos, Ge3 MpeyBeJHUEHHUS MOXKET GHTb
Ha3BaH 3moxoii xpomartorpaduu. OgHH H3 BapHAHTOB 3TOrO0 Me-
TOAA — KOJIOHOYHAs XKHAKOCTHAs xpoMmartorpadpusa — OBl CO3JaH
pycckum 6otanukom M. C. Ilserom B Hauase Beka [31]. Ha mpo-
TSXKeHuH mocjenytomux 40 jger xpoMmatorpadusi He HAXOAWJIA UIH-
pOKoro mpaktuyeckoro mpuMmenenus. OJHaKo B 3TOT NepHOx OblIH
BHIIOJHEHH paboThl, HMeBIIHe NPHHLUHIHAJIbLHOE 3HAYEHHEe H 3aJ10-
KHUBUIHE OCHOBH TOHKOCJOHHOH [9] M pacnmpejenuTenbHOH Xpoma-
torpaduu [288]. Jlumb nocie 1950 r. NpUXOAHT BpeMs MpH3HAHUS
XxpoMmatorpa¢uu, co3peBaBHsi ee KaK 3(P(PEeKTHBHOrO Meroja pas-
AeJIeHHsS CJOXKHBIX cMeced coeHHeHHH W HMX ananauza. B 1952 r.
OblJIM BHINOJIHEHH MepBbie PaboTH MO Ta30XKHAKOCTHOH XpoMaro-
rpapuu [216], a Bckope OCBOEH BBHIMYCK ra3oBhiX XpoMaTorpados,
M B TeyeHue mocJuenayiomux 20 jer rasoxpoMmarorpaduueckuii ana-
JIU3 CTaJ OCHOBHHIM METOJOM HCCJIeJOBAHHS CMeCeH JIeTyuHX Tep-
MHYECKH YCTOWYHMBHIX coeinHeHHH. Ho GOJNBUIHHCTBO OpraHHYecKHX
BellecTs He obJiagaeT Heo6XOAMMOH IJf ras3oBofi xpomarorpaduu
JIETYYECTbIO H TEPMOCTOHKOCTBIO, H XpOMAaTOrpadHpoBaTh HX MOMKHO
TOJILKO B 6oJiee MATKHX YCJOBHAX, XapaKTepHHIX /I XKHIKOCTHOM
KOJOHOYHOH Xpomartorpaduu. Ckopocth ke H 3((PEKTHBHOCTH pas3-
AeJIeHHsl, @ TakK¥e UYYBCTBHTEJbHOCTb aHAJAH3a MO 3TOMY METOXY
JOJTO OCTaBaJHChb HeyIoBJeTBOpHTedbHEIMH. M aumbs B 1965—
1975 rr. 6HJAH B NpHHUMIE peIleHb OCHOBHHE HAYYHbIE M TEXHOJO-
rHYecKre MpobJieMbl, clepXHBaBLIMe pa3BUTHe Meroja. Ilocuaeno-
BaBUIMA 3aTeM nporpecc G CTOJb HOpa3HTEJIEH, YTO COBpPEMeHHasi
HHCTPYMEHTAJbHAsl Da3HOBHAHOCTb MeTOAA MOJYyYHJa CaMOCTOs-
TeJIbHOE HAMMEHOBaHMe — BBICOKO3((PeKTHBHAsA XHIKOCTHAS Xpo-
matorpapusa*,

* TepmuH <«BHCOKO3()()EKTHBHAS JKHAKOCTHAS XpOMartorpadus» B HacTosllee
BpeMs NPOYHO BHEADHJICS B OTeueCTBeHHOH JurepaType. Ha mawm B3rasn, oamako,
OH He BNOJHE yja4eH, TaK KaK NPHHIHNHANbHOH OTJHYHTENLHOH UepTOA METOoxa
ABJIAETCH He CTONbKO 3((EeKTHBHOCTb KaK TAaKOBaf, CKOJbKO COYeTaHHEe ee C BH-
COKOM CKOPOCTbIO IpOIECCa.
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BaxHeALIMM KaTaJjH3aTOPOM pA3BUTHS XpoMaTorpadHuecKon
HAaYKH U NPaKTUKH OBIAH NOTPEGHOCTH PAa3HbIX €CTeCTBEHHHIX M
TEXHHYECKHX HAyK, HAUHHAS OT MeJMIHMHbl W KOHYas KPHUMHHAJHC-
THKOH, HEe rOBOPs y2Ke O HAYKaX XHMHYeCKHX H O6HOJIOrMYeCcKHX.
Bueapenue xpoMaTorpadMuecKHX METOAOB B 3TH 00JacTH paju-
KaJbHbM 00pa3oM H3MEHWJO TAKTHKY H MeTOAMKY HCCJeJOBaHHi,
o6ecneunsio HoBble BO3MOXKHOCTH KOHTPOJIA PSiAa NPOH3BOACTB. XPO-
mMaTtorpaduyeckoe 060pyJ0BaHHe cef4ac MOXKHO YBHAETb H B XHMH-
yecKol JsiabopaTOpHH, H B Liexe, U B OOJNbHHLE, H B KaOHWHe KOCMH-
yeckoro kopabas. Uto ke npeiactasiasieT coboi cOBpeMeHHAs XpoO-
matorpagusi? C OJHOH CTOPOHB, 3TO MNPAaKTHYECKH MOJE3HBbIA
MeToj cOpOI{HOHHOTO pasAeeH s cMecel B AHHAMHYECKHX YCJOBHAX,
a ¢ Apyroi — 3To HayKa, H3yyamollas 3aKOHOMEPHOCTH MOBeAeHHS
MOJIEKYJl XMMHYECKHX COCAHHEHHH, NepeMellalonMXcst B CHCTEMAX,
COCTOSIIMX M3 A0Sl 3€PHUCTON HeMmOABHXKHOW (assl M NpoTeKamllel
yepe3 cJ0i KUAKOH JuGo razoobpa3Hoil moaBuxkHoi ¢asel. [lo-
CKOJIBKY 3JdHHe XpoMaTorpaMueckod HayKH ellle AaJeKo OT 3a-
BepLIeHHs, XpoMarorpacdusi B HEKOTOPHX, HaubGoJee TPYAHBIX 006-
JACTAX M MO ceii 1€Hb OCTAeTCs UCKYCCTBOM, XOTS Obl H OCHOBAHHBLIM
Ha (QYHAAMEHTAJIbHBIX HayYHBIX OPHHIHMOAX.

MoskHo yTBep:xkaaTh, YTO BHeIpeHHE XpoMaTorpaduu MNPHBH-
BaeT COBPeMEeHHOMY XHMHKY HOBBIH B3IJIsli Ha BELIECTBA M CMECH,
KOTOpHe OH HccjenyeT. OKasbiBaeTcs, HH OJHO BELIECTBO He TaKoe
YHCTOE, KAKHM Ka)XeTcs, H HM OfHa CMech He Takas npocras, Ka-
KOl KaxKeTcs, NOKA OHM JOCKOHAJbHO HE€ H3yYyeHB XpoMaTorpadu-
YeCKHMH MeTOJaMH. B cnpaBeasuBOCTH 3TOr0 NeCCHMHCTHUECKOTO
Te3uca ybeaujicsi, HaBepHoe, KaxAbifl, B yblo paboTy Xpomarorpa-
¢ust Bowna npouro. Ho neccumuaM 3jecb TOJNbLKO B GopMe, a He
B COAEpPXKAHHH, TaK KAK OOHapy’KeHHe B CMECH C IOMOLIbI0 XpoMma-
TOrpaduH HOBBHIX KOMNOHEHTOB WJIH NpHUMeCeH MOXKET 00epHYTbCs
LIEHHBIM HaYYHbIM pe3yJbTaTOM HJK 110 MeHbIIEH Mepe NMpeAoTBpa-
THTb OUWIMOOUHBIE pelleHHs M BHIBOAL. Pe3loMHpys CKasaHHoOe, IO-
nbuiTaeMcd AaTh ONpejesieHde XpoMaTorpaduH, XOTs ¥ CO3HaeM, 4TO
HM OJHO ONpeJieieHHe 3/7eChb He MOKeT OblTb HCUepbiBAIOULMM.
Hrak, xpomatorpadusi —— 3TO KOMIJIEKCHas HAay4YHO-TEXHHYeCKas
AUCUMNAMHA, BKJAKOYalonas B cebd:

— TeopeTHYeCKHe pasjesibl, MOCBSILlEHHble 3aKOHAM COPOLHH H
macconepeiaud B JHHAMHYECKHX YCJOBHAX, MEXMOJEKY/IAPHLEIM
B3auMOAeHCTBUAM copOaT—cOpOeHT;

— METOAOJIOTHUECKHEe M MNpPHKJajHble HCCJAeAOBAHUSA, HANpas-
JeHHble Ha co3laHue OOINMX MOAXOAOB H KOHKPETHBIX PEXHMOB
pasJeseHHs H aHaJH3a,

— HCCJI€10BAaHUA NO CO3JAaHHIO MAaTePHaJbHOro (yHI1aMeHTa
xpoMartorpaduu — npuGopoB, cOpOGEHTOB.

OTH TPH HanpaBJ/ieHHs, KOTOPHE MOXKHO YCJI0BHO OObeIHHHTD
TEPMHHOM «NpodeccHoHaNbHAS XpoMaTorpacdusi», pas3BHUBAIOTCA B
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rapMOHMYECKOH B3aumocBA3H. DBaaroaaps CcoBMecTHBIM ycHaHAM
XpoMaTorpaUCToB-npohecCHOHaJOB BO BCEM MHDE KHAKOCTHAS
XxpoMartorpadusi NOCTeNEHHO CTAHOBHUTCS Bce Gojiee AOCTYNHOH LIH-
POKOMY KDYTy YY€HbIX M NDAaKTHKOB, [J51 KOTOPBHIX OHA SIBJAfAETCHA
HHCTPDYMEHTOM pellleHHs1 KOHKPeTHLIX 3ajay B cBoei ob6aactd. Cos-
PEMEHHOe COCTOSIHME 3TOT0 METOAA OTPAXKEHO B AOBOJbLHO OOLIHP-
HOM JuTeparype, Bhllllealleld 3a py6exkoM 3a mocjelHHe roib |56,
92, 226, 316, 367, 375].

ABTOpbl HacToslle MOHorpadHH B TeueHHe psiga JeT 3aHHMa-
I0TCsl pa3paGoTKOH KMAKOCTHBIX XPOMAaTorpadUYecKHX METOJ0B
pasjesieHHs pPAa3JHYHBIX CMeCeHl OpraHHYeCcKHX COeJHHEHHH — oOT
HPOAYKTOB OCHOBHOTO OPTaHHUYECKOTO CHHTE3a A0 J€KapCTBEHHBIX
BEIECTB M HX MeTAa00/IMTOB, BbIACNEHHHIX H3 OHOJOTHYECKHX O6b-
€KTOB. B ueHTpe BHHMAHHS NOCTOSIHHO HAaXOAHJACh B3aHMOCBA3D,
CYLIECTBYIOILAS MEXKIY CTPOECHHEM BELIeCTB, COCTaBOM XpoMartorpa-
(HYECKOH CHCTEMBbl, YCJIOBHSAMH ee paboThl H BEJHMUHHAMH YAepiKH-
BaHMs pasjejsieMbiXx coenuHeHud. K coxaleHHlo, ypoBeHb TEOpHH
KHUIKOCTHOH XpomartorpaduH, KoTopas TeCHO CBs3aHAa 'C TeopHefl
pacTBopoB, BOKAa HEe MO3BOJSET C JOCTATOYHOH AJS NMPAKTHYECKHX
ened TOYHOCTLIO ONMCBIBATL H NPEACKA3LIBATH NOBEJEHHE CJIOXK-
HBIX OpraHH4ecKuX coelnHeHu#. lIMeHHO 1nO 3TOH NpHYMHE MBI
BCJIEJl 32 HAUIMMH NpeJlIeCTBEHHHKAMH LIMPOKO HCNoJb3yeM (eHo-
MEHOJIOTHYECKOe MOJEIHpOBAHUE. DTOT NMyTh, He NpPeTeHAyd Ha TJay-
Ouny (U3NKO-XMMHUECKOTO ONHCAHMS Npouecca, B TO Ke BpeMA
AaeT BO3MOXKHOCTh BHISSBHTb MHOTHE CYIIEeCTBEHHLI€ €ro CTOPOHH H,
0 HalWeMy MHEHHIO, B 0603pUMOM BGyAyIIeM OCTAHETCS B KMIKOCT-
HO# XpoMmaTorpaduu Kak €IMHCTBEHHBIH NOAXO0J, TPUHOCHILHH pe-
ajlbHHE MJIOABl XpOMATOrpadHCTY-npakTHKy. O61IyI0 Ledb HAUIMX
HCCJEAOBAHUH MOXKHO CHQOPMYJUPOBATH KaK CO3JaHHE CHCTEME
NpeACTaBJEeHUH M MOJeseH, NPHUTOAHLIX B KadeCcTBe WUHCTPYMEHTa
NpH HHTEPNPETALHH M MNPOTHO3MPOBAHHH XPOMATOTpadHuecKHX
JaHHBIX.

Onpenensis Kpyr BOMPOCOB, HOJJIEXKAIUHX PACCMOTPEHHIO B
paMKax JaHHOH KHHIH, Mbl, €CTeCTBEHHO, HCXOAMJH K3 TOrO, UTO
00bEKThl HAIIHX HCCJAEAOBAHMHA W HAyuHble HHTEPechbl B 3HAUHTEJNb-
HOH CTeMeHH CBA3aHbl ¢ MOTPEOHOCTAMH XHMHH JECKaPCTBEHHLIX Be-
I{eCTB. JTO HAPSAY C ONpejeseHHBIM 00beMOM CHPaBOYHOrO MaTe-
pHajia, NpHBOJAMMOrO B KHHTE, M HOCJHYXKHJO [OBOJIOM K BHGOPY
Hazsanus. BmecTe ¢ TeM [CHO, 4TO C TOUKHM 3PeHHS METOAOJOTHH
Xpomartorpaduu JieKapCTEEHHbe COCAMHEHHS HHUeM He OTJHYaloTCH
OT JPYTHX OpraHuyueckux semecTB. [103ToMy Mbl IIHPOKO NpHBJeE-
KaJu JaHHble, Kacawliuecs JPYTHX OPTraHHYeCcKMX COeJIMHEHHH, H
BbIpa<aeM HaJleX1y, uTO MpPeICTaBJCHHBIE MaTepuas 6yaer nose-
3eH He TOJIBKO CcleuHajJucTaM 0o xpomartorpaduu Jjekapcrs. Ydu-
TBIBASl TO, YTO JIUTepaTypa MO COBPEMEHHOH BBICOKO3(h(EKTHBHOM
KHAKOCTHOH ~ XpoMaTorpaduH Ha PYCCKOM  5i3blKe€  BeCchbMa
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orpannuena [1, 8, 12, 13, 16, 19, 26, 27, 30, 37], a meroa npoaoa-
XKaeT CTPEMHUTEJbHO PA3BMBATLCH, Mbl BKJIOYHJIH TaKxe psiji obLie-
MeTOoaHUeCKHX pasjesioB. CO3HATeJbHO OCTABJIEHH 3a NpeleJaMu
KHUTH BONPOCHI, OTHOCSILIHeCHd K aHAJH3y JeKapCTBEeHHLIX Npemapa-
TOB B OHOJOTHUECKHX 00beKTaX. [10 HallleMy MHEHHIO, LIEHTPAaJbHON
npo6jieMoli B 3TOM cJyuae fBJSACTCA He CTOJBKO XpoMartorpadus,
CKOJIbKO NMOHCK AaJ€KBATHHX METOJAOB MNOATOTOBKH NpPOGH K HCCJe-
JAOBAHHUIO. YUHTHIBASA, UTO 'POMAaJHOe GOJBLUIMHCTBO JIEKAPCTBEHHBIX
BEUIECTB — HHU3KOMOJIEKYJSADHBE COEJHHEHHS, MBl COYJIH HeLede-
coo0pasHbIM pacCMaTpPHBAThb 34€Ch 3KCKJIO3HOHHYI0 XpOMaTorpa-
¢Hu0. AHAJH3 JIMTEPATyPHHX JAHHBIX NMOKA3BIBAET, YTO POJb HOHO-
0OMEeHHOH XpoMaTtorpaduyu NpH U3YYEHHH JIEKADCTBEHHBIX BELIECTB
HeBeJIMKA M HMeeT TEHACHLHIO K CHHIKEHHIO; NMO3TOMY YKa3aHHasd
Pa3HOBHAHOCTL XpoMaTtorpauu HaMu 374ech He ofOcyKaaercs.

TakuM o6pasoM, 1eJb JAHHOH KHUTH 3aKJI0YAETCs B TOM, 4TO0,
He 3a0CTpAs BHHMAaHHE HAa acneKTax, KOTophie MO TEeM HJM HHBIM
NPHYHHAM MeHee CYUIeCTBeHHBl NPH HPAKTHYECKOM HCOOJb30BAHHH
BbICOKO3( (eKTHBHON KHAKOCTHOH XpomartorpaduH, npeacraBHUTh
OCHOBHYIO TEOPETHYECKYI0O H MeTOAHUecKyl0 HH(opMauuio, HeobXo-
AUMYIO0 AJIS CO3HATEJIbHOIO OCBOEHHSl AAHHOrO METOAa, PEKOMEHIa-
UMM 10 30 (EKTUBHOMY M LEJCHANPAaBJICHHOMY BBIOOPY YCJAOBHH
XpomartorpagupoBaHHs.

1. MPUHLUHUINIbI © OCHOBbLI TEOPHH
XPOMATOIPA®HUH

1.1. XPOMATOTPAOHMYECKHWH IMPOLECC:
YAEP)XVIBAHUE, PASMbIBAHUE, PA3/IEJIEHUE

rOCHOBHbIe 3JIEMEHTH XPOMaTorpaduyeckoro npouecca paccMor-
pHM Ha npuMepe pasjieseHusi OuHApHOH CMeCH B YCJIOBHAX KOJIO-
HOYHOH KHAKOCTHOH ajncopOiHoHHOH XpomaTtorpacduu. IlpeacraBum
cebe TpyOKY, 3aDOJIHEHHYIO MODPHCTBIM aAcopOeHTOM (KOJOHKY),
yepe3 KOTOPYIO HENpephiBHO TeueT pacTtBopuTtean (puc. 1.1). Ax-
copGeHT (copGeHT, HANOJHHUTENL KOJOHKH) yAepxkKHBaercd B Ko-
JIOHKEe (UJAbTPAMH, OH HEeNOABHXKEH H MOTOMY 4aCTO HA3biBAETCH He-
noABHKHOH (ha3ofi. PacTBopuTeab, NepeMelaoicss OTHOCHTEAbHO
copb6eHTa, Ha3bLIBAIOT TakKKe NOABHXKHOH $a3of (H B HEKOTOPHIX
cayyasix — 3JII0eHTOM). BBeaeM B BepXHIOW 4YacTh KOJOHKH MO Of-
HOH MoJeKyJe coeauHeHnH — cop6aTtoB, o0O3HayaeMbix JaJjee
X u Y. Ilpn naBHKeHMH BAOJDb KOJIOHKH 3TH MOJIEKyabl OyayT Qud-
¢hyHAMpOBaTL BHYTPL NOp copbeHTAa M B pe3yJbTaTe MeXKMOJeKY-
JAPHBIX B3aMMOJEHCTBHH TOrO MJM HHOTO THMa aacopbHpO3aThCs
Ha IMOBEDXHOCTH HenoiABHKHOH ¢(a3el. [oada BpeMeHH, B TeueHHe
KOTOpPOH MOJIEKYJibl HAXOAATCA B aAcOpOHPOBAHHOM COCTOSIHHM, OfI-
peleasercs CHJOH MEXMOJEKYJSPHOTO B3aUMOAEHCTBUS COpOaTOB
X, ¥ c copbentoMm. [lpu odeHns cnaboll aacopOuHH MOJEKYJbl NOTTH
BCE BpeMd NPOBOAAT B pAacTBOpE NOABHKHOH (a3bl M NO3TOMY Ie-
PEMEIaIoTCH BHH3 10 KOJIOHKE CO CKOPOCTBIO, JHIUIb He3HAYHTEJIbHO
yerynawoulefi cKoOpocTH ABHXKEHHA mnoaBHxKHOH ¢asni. Haobopor,
NpH OYeHb CHALHOH aacopOuuu MojekKysasl X M ¥ DOUTH He OTpH-
BAIOTCA OT MOBEPXHOCTH M CKOPOCTb HX NepeMeIleHHs BHH3 Mo KO-
JIOHKe KpahHe HEe3HAUHTe/bHA.

C Touku 3peHHd XxpoMarorpaduu Hac 6oJblile BCEro HHTEPECYIOT
TaKHe YCJOBHS, B KOTOPHIX CHJid aACOPOLHH NPOMENKYTOUHASA H CKO-
pocTh nepemelleHuss X u ¥ no Koaorke B 2—10 pas MeHblle CKO-
POCTH 1BHUXKEHHMS NOABHXKHOH (asel. JIBJeHHe 3aAMeIJEHHOTO IBH-
KeHud MoJsiekya X U ¥ OTHOCHTENBbHO ABHXKEHHS MOJIEKYJ [OJBHXK-
Hofi dasw B xpomarorpatduu HaseBaeTcs yhaepxusanHeM. Ecun
KOHCTaHTH copOuun BemecTB X u ¥ pasiuuHbl, TO pa3JHYaTHCHA
Oya1eT H MX CPeAHss CKOPOCTh CMELIeHHd no KoJoHKe. MojekyJa
X, B HauweM npuMepe copbupylomasica caabee, npH ABHXXEHHH N0
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Puyc. 1.1. Tlpuuuundanbuas
cxeMa Xpomarorpaguuec-
KOr0 3KCnepHMeHTa. a —
Kononka: /1 — kopmyc; 2 —
copbent; 3 — duaptpH; 4 —
BXOj/i H BBIXOJ MNOABHXHOI
¢dase; 5 — BBOa pasgense-
Mol cmech. 6 — [unorern-
yecKoe pasjelieHune ABYX pas-
Heix mMosekya X (O) u Y (@),
JIMHHSl TpaBee KOJOHKH H30-
Gpaxaer pacnpeje/ieHne Mo-
JIEKysl ABYX BHJAOB MO BHI-
cote caog. 8 — Pa3swmbiBa-
HHe 30H TpH  pasjeleHHH
peasbuofi npobH BC/eACTBHE
OTKJIOHEHHsI CKOPOCTel mepe-
MellleHus OTAE/JBHBIX  MoJie-
KyJ OT cpeanell Ajsi QaHHOro
BH/Ja MOJIEKYJ BEJHYHHBI.

KOJOHKe OOTOHHUT MOJIEKYJY &, 1 M3 KOJOHKH OHM BBIAAYT B pasHbie
MOMeHTbl BpeMeHH. TakuM o6pasoM OylerT AOCTHIHYTAa OCHOBHAs
1eab xpomarorpaduu — pasaesieHue.

EcTecTBeHHO, Ha NpakTHKe B KOJOHKY HE BBOAST €AMHHYHBIE
MOJIEKYJIbl, H NO3TOMY J[AaHHAs KapTHHA MNpeeJbHO yHpoluaeTr pe-
aJbHY10 cuTyanuio. Ecan B KONOHKY BBeaeM XOTSl OBl HECKOJBKO
MOJIEKYJl KaXKA0T0 BHAA, TO OOHAPYXKHM, YTO CPEJHHe CKOPOCTH Iie-
pemelienuss Mosekya1 X u ¥ no-npexneMmy pasanuHbl. [lomMumo
3TOr0, CKOPOCTH NepeMeleHis OTAEJNbHBIX MOJIEKYJ KaxKJIoro BH1a
OTKJIOHAIOTCH B Ty HJH HHYIO CTOPOHY OT CpPEIHEro AJf AAaHHOTO
BHJA 3HAueHus. MoJsekyapl cop6aToB, NepBOHAYAJbHO BBeIEHHBIE
B KOJOHKY B BHJE€ MTHOBEHHOrO MMNYyJhCa, BHIXOASAT M3 Hee Gojee
IWHPOKOH 30HOH. Takasi HeHJEHTHUHOCTH CKOPOCTed NepemelleHuA
ONMHAKOBBIX MOJIEKYJ B XpoMmartorpaduu Ha3biBaeTcs pasMbiBa-
HMEM; OHO CBS3aHO ¢ PAAOM fBjieHHH B KOJIOHKE, KOTopble 6oJee
HOAPOGHO PACCMOTPeHbl HUXKE. DTO HeXeJlaTelbHOe SIBJIeHHe NpH-
BOAUT K TOMY, 4TO cpeid MOJeKyh X MOryT HaXOAHTLCA M TaKue
«MEJJIEHHBIe», CKOPOCThb KOTOpHIX OJH3Ka K CKOPOCTH Haiibojee
«6BICTPHIX» MOJeKY.T ¥. B pesynbrare 30HB X M ¥ MOTYT 4acTHYHO
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HAJIOKMThHCS OJHA Ha JAPYryl0 H pasjejeHHe OKaxKercs HENOJHLIM
(puc. 1.1,8).

OnucaHHble mpouecchl — YyAep)KHBAHME H Da3MblBAHHE — [MO-
CJYKMJIH TJIABHBIM NPEIMETOM HCCJEJOBAHHUS XpOMAaTOrpaduyeckon
HayKyH, OCHOBHASl 33J1aya KOTOPOH — NOHCK (H3HYECKHX M XUMH-
yeCcKHX YCJOBHH, NPH KOTOPbIX PA3HHLA B CPeJHEH CKOPOCTH mepe-
MEeLIeHUS [0 KOJOHKe Mosiekyn X u ¥ 6biia Obl ONTHMAJbHOH, a
npouecchl pasMbIBAHHS CBEMHCh OBl K MHHHMYMY.

1.2. KJIACCU®HUKALIMSA BUJIOB XPOMATOI'PA®HH

K HacToslemMy BpeMeHH pa3paboTaHa AOBOJLHO BCECTOPOHHSASA
Kiaccuobukanus BuaoB xpomarorpaduu. OHa JeTajbHO 006CYyKAeHA
B auteparype [27, 30, 92, 130, 131, 316, 375], oanako ue.necood-
Pa3HO MOBTOPHTL €€ OCHOBHbIE NPHHIMIBL

C Touku 3peHHss (GOpMB COpPOLMOHHOrO CJOs XpomaTtorpaduio
NOAPa3NeNsoT HA KOJOHOUHYIO M NJOCKOCTHYIO  (IJIaHAPHYIO).
B nepBom cayuae copOeHTy npujaaercs GopMa UMJIHHAPA H JBH-
JKeHHe NOABHXKHOH ()asbl HanpaBJIEHO BAOJL OCH 3TOrO {HJIHHAPA.
Bo BTOpOM cayuae COpOEHT pasMellaeTcs napaJJebHO HEKOTOPOH
MJIOCKOCTH M JBH2KEHHEe NOABHKHON (asbl napanyesbHo ei.

C TouKH 3peHHs cnocob6a BBOJAA B KOJIOHKY Pa3iessieMoil CMECH,
HAaJM4usl M POJM MOJABHMXKHOH (asbl NOMHMO ONHCAHHOHA BHIIE NPO-
SIBUTEJbHOH (3/I0THBHOM) XpoMaTorpadHu pasiuyaior (GpoHTAJib-
HYI0 ¥ BbITecHHTeJbHYyl0. IIpu (poHTaJbHOM METOAe pasjiensemas
cMech €aMa BBICTYHAeT B pOJH NMOABMXKHOH (asbl: Ha BHIXOJAE H3
KOJIOHKH CHauaja HOsBJSETCS HauMeHee COpPOMPYIOIHACH KOMIO-
HEHT, 4 3aTeM [OCJE€I0BaTeJbHO BLIXOAAT €ro CMeCH C JPYTHMH,
cHJbHee COPOMPYIOLIMMACS KOMNOHeHTaMH. IIpu BbITECHHTEJLHOH
xpomarorpaduu cop6eHT HACHILAETCH N0 BCEH AJMHE KOMOHKH pas-
JeJiIeMOH CMEChIO, NOCJe Yero B KOJIOHKY NOAA€TCHd BEIeCTBO-Bbl-
TeCHUTENb, copOupylouieecss CHJIbHee BCE€X KOMIOHEHTOB CMECH.
B nacrosiliee BpeMs B aHAJMTHYECKOH HPAKTHKE HCNOJb3YeTcs HC-
KJIOUHTeBHO NPOSIBUTENbHAsi XpoMmorpadus, (POHTAJbHBIA M BhI-
TeCHHTeJLHBIH MeToabsl Gojiee NEPCHEKTHBHB NPH [penapaTHBHOM
BbJAeJEHHH COeIHHEHHH.

C TOYKH 3pEHHsl arperaTHoro COCTOSHHS MOABHXKHOH (asbl Xpo-
mMatorpaduio noapasiensloT Ha rasoByio M XKHIAKOCTHYIO; B ME€pPBOM
cayvyae nojaBuKHAA ¢asa razoo6pasHa, BO BTOPOM -— MpeACTaB-
aseT co60H XKHUAKOCTD.

PasHoo6pasHbl MEXaHH3Mbl B3aHMOJAEHCTBHS MOJeEKysa cop6a-
TOB C HeNOABMXKHOH (Da30f, U 3TO TAKXKE MOXKET CJYXKHTb OCHOBOI
Kaaccupukanuu. Tak, ecau MoJekyJab copbara CBS3bIBAIOTCH C
NOBEPXHOCTbIO TBEPAOro aiacopOeHTa 3a CUeT AHCNEPCHOHHBIX, OpH-
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CHTAUHOHHBIX, HHAYKUHOHHHX H J0HOPHO-AKUENTOPHBIX B3aHMOJeii-
CTBHH, NPOLECC HA3bIBAIOT aAcOpOuUHOHHOM XpoMaTorpaduel. Takue
K€ B3AHMOICHCTBHS MOTYT HMETb MECTO H B TOM CJyuae, KOraa
HeNOABHXHAsA (a3a KHAKAS W MPOHCXOAMT PACTBOPEHHE MOJEKY.
cop6ara B ee o6beme. ITOT BUJ XpOMATOrpadHH HA3HBAIOT pacnpe-
AenuTesibHbIM. T1pn copOuun Ha TBepAOH NOBEPXHOCTH WJIH B KHA-
KOCTH MOXET NPOHCXOAHTb OOMEH MOHAMH WJIM JIMTAHJAaMH, B 3THX
Caydasx HMEET MeCTO HOHO- HJIM JIHTAHA0OOMeHHas XpoMaTorpa-
tbus. HaUKOHeu, copOuKsi KaK TaKoBas MOXKET OTCYTCTBOBAaTb, a
UpUYHHOH DPA3NEJICHUS CHYKHT pasnuyHasi 3gdeKTHBHAS CKOPOCThH
Mihdy3nn MOJIEKYJ Pa3HHIX PAa3MepPOB BHYTPb NOp HeNoABHIKHOI
¢asbl. Takue pexkuMbl pasiesieHHs] HA3LIBAOT CHTOBHIMH. Kuraccu-
duKauKsi BHIOB XPOMATOrpadHu 0[O MEXAHH3MY B3aHMOJEHCTBHS
COp63’l;—COp6eHT AOCTAaTOYHO yCJIOBHA, TaK KaK OYEHb 4acCTO B pe-
4JIbHOH KOJIOHKE NapajijlelbHO MOTYT IPOTeKAaTbh pPasJIHuHbie Mpo-
LeCChl, NpryeM BKJIAA KaxKJOr0 M3 HHX CHJIbHO 3aBHCHT OT mHpH-
pOAbl pasiessieMblX BELIECTB.

PaccmoTpenue 310# TpaanUHOHHOM KA3acCU(PHKAUNY [OKAa3LiBaeT
OTCYTCTBHE B Hell MecTa AJf BbICOKOI()(EKTHBHON KHIAKOCTHOMH
xpomatorpaduu (BI)KX). C ¢opManbHOH TOUKM 3peHHS 3TO cO-
BEPLICHHO NpaBuJbHO, Tak kKak BIJKX, cornmacio npHBeaeHHbIM
[pH3HAKAM, BCETO JIMUIb XHAKOCTHASE KOJOHOUHAA Xpomartorpadus,
a MexaHuaMbl copbuun B BI)KX MoryT ucnosb3oBaThes camble
passnunbie. ITo cymecrsy, BO)KX — 310 coBpemennas dopma pea-
JH3ALUHH KNACCHYGCKOH JKHAKOCTHOH KOJIOHOYHOH XpoMaTorpaduu.
Huke nepeunciiens HekoTopbie HanGosiee CymeCTBEHHbIE ee YepTHI,
KOTOpbI€, MO HAIUIEMy MHEHHIO, CBUAETEJLCTBYIOT HE O NPOCTOM
YAYHIIEHHH KJACCHYECKOrO BAPHAHTA, 4 O €r0 KAYeCTBEHHO HOBOM
YpOBHe:

—— BBICOKAs CKOPOCTL Mpoluecca, NO3BONMBUIAS COKPATHTb NPO-
AOJIKHTEJNBHOCTb DA3JCJEHHSI OT HECKOJbKHX YaCOB H CYTOK [0
MUHYT;

— MHHHMAJIbHAS CTeNeHb DA3MbIBAHMA XPOMATOrpadHuecKux
30H, MTO AaJN0 BO3MOXHOCTbL PasfefsiTh COEAHHEHHd, JIHIIL He3Ha-
HUTEJIBHO PA3JIHYAIOLIHECS 10 KOHCTAHTAM COpOLHH;

— BBICOKAsl CTeNeHb MEXaHW3AUMH M aBTOMATH3alMH pasje-
AeHus M 06paboTkn HH(OpPMAauHH, 6narojaps uemy KOJOHOYHAS
U1KOCTHAA XpoMaTorpadusa 10CTHIJA HOBOTO YDPOBHS BOCMPOH3-
BOXHMOCTH ¥ TOYHOCTH. MIMeHHO 3TO 06cTOMTENLCTBO HpEBpaTHIO

BS)K)o( B MOILHEHUIHA H3 COBPEMEHHBIX METO/I0B aHAJM3a CJOMKHBIX
cMeced.

Panee 10BoabHO 4acTo no otHoulennio Kk BI)KX npumensancs
TEPMHH <«KHIKOCTHAs XpoMmaTtorpagus BBICOKOrO JaBJEHHS», O1-
HAaKO Ha COBPEMEHHOM 3Tane Pa3BUTHS MeTojl1a palouHe AaABAEHHA
HECKOJIbKO CHH3MJIHCb, K TOMY € COBEPIIEHHO SICHO, YTO HaBJeEHHE
caMo no cebe He SIBJAETCS XapPAKTEPUCTHKOH NPOLECCa H €ro ejHH-
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CTBEHHAs POJIb YHCTO MeXaHuyecKas — OOeCneuyHTh HeoOXONHMYIo
CKOPOCTh NOTOKA MOABHXHOH (ashl.

HHTencuBHBle HCCAEI0BAHHS MOCJAEAHHX AECATHJAETHH, rpoMan-
Hblfi 06beM HAKONJIEHHHX 3KCIEDHMEHTAJbHBIX JaHHbIX MO3BOJAIOT
CErofHd yXKe TOBOPHTH O KJACCH(PHKALHMH BADHAHTOB B paMKax
MeToJa BbICOKO3(h(hEKTUBHON KHAKOCTHOH xpomartorpaduu. Ko-
HEYHO, MPH 3TOM OCTAETCA B CHJE KJIAcCH(HUKAIHMS N0 MeXaHHU3MY
cop6uuy, npuBereHHas BHime. OAHAaKO 4YacTo B JUTepatType 0o
B3)KX ucnoansylorcs H Apyrue KIacCHOHKAUMS H TEPMHHOJOIHSA,
He Bcerja A0 KoHua Jorvunsle. Tak, B COOTBETCTBHH C THOOM COp-
OeHTa MOXKHO pPa3and4aTb XPoMaTorpauio B CHCTEMAX KHUIAKOCTb—
TBEPAOE TEJO, PACOPElCJUTEJNbHYIO, HA XMMHUYECKH CBS3aHHBIX He-
NMOABHKHBIX (pazax. Yacro, B OCOOEHHOCTH B 3apyOeXXHOH JHTe-
paType, XxpoMartorpaduio Ha TBepABX ancopOeHTaX OTHOCAT K al-
copOunonHofi. Kak mokasanu uccjeloBaHHs, CTaBUThb 3HAK DABEH-
CTBAa MEXJAy 3THMH ABYMS TEPMHMHAMH HeJb3f, TAK KaK He BCerja
MMEHHO NOBEPXHOCTHb TBEPAOro aicopOeHTa OTBETCTBEHHA 3a yJAep-
JKHBAaHHE — 3aYacTylO0 IVIABHYIO pOJIb HrpaeT aacopOHPOBAHHBLIA Ha
Hell ¢/10H KOMOOHEHTOB NOJBHXKHOH ¢aswel (xpomatorpadus Ha AH-
HaMHYecKH Moau(duuHpoBaHHbX copbenTtax). C Apyro#l CTOpPOHBI,
cop6uusi Ha XMMHYECKHM CBS3aHHBIX HENOABHKHBIX (asax wuacro
1MeeT OOBIYHBIH aACOPOLUHOHHbIA MEXAHH3M.

" BecbMa pacnpocTpaHeHa KJaccH(HKalUsi, OCHOBAHHAA Ha CpaB-
HUTEJAbHOH NOJISIPHOCTH MOABHXKHOH 1 HenoABHKHOH (as. Ilpu atom
pasauyaT HOpManabHO- M oOpameHHO-()a3oByl0 XpoMarorpagHo.
B nepsBom cayuae HenoaBHXKHas (a3a - Oojee NoJspHa, YeM NOA-
BHIKHAf, BO BTOPOM — Hao6opor. ITocienHue ABa TepMHHA JIHLIEHbL
(GHU3MYECKOTrO CMBIC/IA H JIMIIbL CBA3AHB C TeM OGCTOSATENLCTBOM, UTO
HCTOPHYECKH MEPBHIM BAPHAHTOM ObljJa HMEHHO XpomaTorpadus Ha
HONAPHBIX COPOEHTaX B OTHOCHTEJbHO MAJIONOJISIPHBIX MOJABHIKHBIX

__Dasax.

M3 cka3aHHOro fACHO, YTO CO3JaHME DNOJHOH H HeNpoTHBOpe-
yuBol KjaaccHHukanuu BapuaHToB BI)KX — n0BO/bHO TpyaHas
3ajaya He TOJbKO NO CYLIECTBY, HO H [OTOMY, 4TO MHOTHE Hey-
JAuYHble TeDMHHB YKOPEHMJHCh B BPAKTHKE H JIHTEPATYpe, NO-BH-
auMoMy, Ha gosroe BpeMs. Heob6xoauMocTh ynopsiaioueHus, OAHAKO,
Haspesa, B CHJIy Yero B paMKax JaHHOH KHHIH B KauecTBe palo-
yero BapuaHTa npeigaraercs cjaeiylomas Kaaccudukauusa. Bpsa
JU H OHA cBOOGOJHA OT HEJAOCTAaTKOB, HO, HA HAWl B3TJSA, MOXeT
CAYXHUTh PAa3yMHBIM KOMIPOMHCCOM MeX1y (H3HKO-XHMHUECKOH
060CHOBAHHOCTBIO H HCTOPHYECKH CJIOXKHBIIEHACS NPAKTHKOM:

— HopMaJjbHO-a3oBasi Xxpomarorpadus — TaKOH BapHaHT
B3)KX, koraa noaBmxkHas (asa MeHee NOJsPHA, YeM HenOABHKHA,
W eCTh OCHOBAHHSA CYHTATDH, YTO OCHOBHOH (akTOp, onpelesfioliHK
yIaep:KuBaHHe, — 3TO B3aHMOJEHCTBHE COPOATOB HENOCPEACTBEHHO
C NOBEPXHOCTHIO NHGO 06beMOM copOeHTa;
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— obpaumenso-daszoBas  xpomatorpadus — TaKoi BAPHAHT
B3)KX, korga noasuxuas ¢asa Gosee DOJISIPHA, YeM HENOABMK-
Hasl, W y1epXKHBAHHE ONpEIeIIeTCs] HeNOCPEACTBEHHbIM KOHTAKTOM
MOJIeKysl copbaTa ¢ MNOBEPXHOCTBIO HJIH O6BHEMOM copbenra; npu
3TOM HOHH3HPOBAHHbIE COPOATHI He OOMEHMBAIOTCH HA MOHBI NOJ-
BHXXHOH (a3bl, COPOUPOBAHHBIE HA OBEPXHOCTH;

— HOHOOGMEHHasi XpoMaTorpadus — BapHaHT, npy KOTOpPOM
COpOunsl OCyLIeCTBASETCS NyTeM o6GMeHa COPOHPOBAHHBIX HOHOB
DOABHMKHOH (a3bl HAa HOHBI XpOMaTorpadupyeMbix BEIEeCTB; NoJ-
HOCTBIO aHAJIOTMYHO MOXKHO ONpeNeJHTh JIMIFAHA000MEHHYIO Xpo-
marorpaduio;

— Xpomarorpadus Ha AMHAMMYECKH MOAU(DHLHPOBAHHBIX cop-
benrax — Bapuaut BI)KX, npu KOTOPOM cop6aT He B3aMMOIEH-
CTBYET HENOCPEACTBEHHO C MOBEPXHOCTbIO COPOEHTa, a BCTynaeT B
accounaunuio ¢ MOJIEKYJAMH [DPHMNOBEPXHOCTHBIX CJOEB 3JI0CHTA.
CocTaB 3THX CJ10€B, HAXOAALIMXCH B AMHAMUUECKOM paBHOBeCHH ¢
NIOABHKHOH (ha30i, OTINYAETCS OT CpeAHero AAsi AaHHOTO 3KChepH-
MEHTa COCTaBa NOABHKHOH dasm;

—— WOH-NApHAs XpomaTorpapus — TaKoH BAPHAHT OOPaIIEHHO-
(ha3o0Bofi XpOMaTOrpaHH HOHH3HPOBAHHDBIX COeAMHEHHH, npu Ko-
TOpOM B HOABHAKHYIO (a3y nob6asasieTcsi ruaAPOGOOHHEA NPOTHBOKOH,
Ka1€CTBEHHO H3MEHSIOUHI COPOUMONHBIE XaPAKTEPUCTHKH CHCTEMbI

— IJKCKJIIO3HOHHAs XpoMaTtorpadus — cnoco6 pasieneHus coe-
AHHEHMH NO MX MOJIEKYJSPHBIM MaccaM, OCHOBAHHBIH HA pasauyuu
B CKOpPOCTH anddy3un B NOpax HeNOABHKHOH ¢a3bl MOJIEKYJl pas-
JIMYHBIX PA3MEpOB.

1.3. HEKOTOPBIE OCHOBHBIE TEPMUHDI
1 OIIPEAEJIEHHUS

Xpomaroepamma — xpusas, 1300paxKarmmas 3aBHCHMOCTb KOH-
UEHTPALUHH COEAHHEHUH, BBIXOAAIIMX C NMOTOKOM NOJBHIKHOMN tdhasnl
13 KOJIOHKH, OT BPEMEHN C MOMEHTA HaYa/a pasieseHus (puc. 1.2).
Xpomarorpamma OOGHMHO COCTOHT W3 6a30BOH AunMA | H NHKOB 2.
B xpomaTtorpaduueckux npubopax, Kak NPaBUJIO, He NPOMCXOAUT
HENOCPEICTBEHHOr0 N3MePeHHs KOHUEHTPAUUM BelecTBa B [OIBHK-
HOH (ase, a ¢ NOMOWIBIO CHELHANbHOTrO y3Jia — JeTeKTOpa u3Me-
pAercs Kakas-i1H00 (H3HYecKas BeJMUHHA, (GYHKUHMOHANBHO CBA-
3anHas ¢ KOHUEHTpauuel. 5a306as AURUA COOTBETCTBYeT TOMY Dpo-
MEAKYTKY BPEMEHH, B TEYEHHE KOTOPOrO IETEKTOp perucrpupyer
CHTHAJ TOJILKO OT NOABHKHOH (asbl. [Tux — Kpusas, B ugeade npu-
OMKaWasAcs K KPUBOH rayccoBa pacnpelesieHHs, ONHCLIBAeT
NOCTENEHHOE HAapacTaHHe KOHUEHTPALMHM BEIECTBA HA BHIXOLe M3
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2 1

A

Y
Puc. 1.2. Xpomatorpamma: | — 6a-
30Bas JHHHA; 2 — NHKH; { — BpeMms;

C — curnan getekropa.

Puc. 1.3. CxemaTnueckoe usobpaxenwe o6beMOB B xpomarorpaduyeckofi Ko-
Joxke. Tlponopuns H3MeHeHW A8 HarAsfHOCTH. [ — noszarop; OT — perektop.
O6beM nopBuXkHOH ¢asw He 3alITPHXOBAH, BHEKOJOHOYHble O6BEMBl 3aLITPHXO-
BaHBl ABaXAHI.

KOJIOHKHM H nocJejyloliee ee yMeHbileHHe. Bpemsi nosBjieHust mMak-
lcHMyMa nHKa Ha XpOMaTorpaMMe HasbiBaeTCa 8pemenem yOeparcu-
/8AHUA IR, TN€ i — HHIEKC, COOTBETCTBYIOLIHH [-My KOMIOHEHTY

pasaensieMor cMecH. Ilpu noCTOAHHBIX ycnoBusiX paGoTH H cocTape
'$a3 xpomaTorpapHyeckoll crucreMb BpeMs YAEpXKHBAHUA SABJAETCSH
BeJHMYHHOH, NOCTOAHHON /15 AaHHOrO BeliecTBa. MHOrAa B Haualib-
HOH YacTH XPOMATOrPAMMBbl PETHCTPHPYETCH HeGOJbLIOH NHK, OpH-
POAa KOTOPOro CBSI3aHa € KPATKOBPEMEHHLIM HApYIIEHHEM PaBHO-
BeCHsl B KOJOHKE NpH BBOAE NPOGH. IJTOMY MHKY COOTBETCTBYET
‘epems yoepiusarnus necopbupyroueeocs geuiecTsa ty U CBOGOJHHIH
o6peM cucteMnl. C80600HbIIE 06Bem cucTemb: Voc — 310 06mBeM,
3aHMMaeMbll NOJABUXKHOH (as3ofi oT ycTpoficTBa A BBOAA npodnl
A0 nerektopa. Hactbh cBO6OAHOrO 006bEMA CHCTEMBI, HAXOAALLASCH
B Opele/aX KOJOHKH, HA3LIBACTCH CB06O0HbLIM 06BEMOM KOAOHKU
Vm (puc. 1.3). B Haeane cBOGOAHHI 06bEM CHCTEMBl He JOJIKEH
IpeBbIaTL CBOGOAHBIA 06beM KOJOHKH. B COBpPEMEHHBIX XKHIAKOCT-
HBIX XpoMaTorpadax BHEKOJOHOUHblE 0OBEMBbI CBEJEHB K MHHH-
MYMYy, H H3MEDSEMYI0 3KCNEPUMEHTANbHO BeJHUHHY [, B nepBOM
npuGAKMKEeHHH MOXKHO CYUHTATh OTBeyalollel CBOOOHOMY 006beMy
KOJIOHKH. CBOGONHBIH 06bEM KOJOHKH — ee BaKHas XapakTepuc-
THKA, JJid €ro onpeje/ieHHs B HM3YyaeMyl0 CMeCh HMHOTAA CHEelH-
41LHO BBOASIT HecopGHpYloLleecs COefMHEHHe IJisi H3MepeHus I
OAH3KO, KaK NMOKAa3aHO MHOTHMH HCCJ€JOBAHUSAMHU MOCJEIHHX JIET,
KOpPEKTHOe onpelesieHne CBOOOAHOro of6beMa — BecbMa HeJer-
Kas, ecam BooOule paspemwnMasi 3a4a4a. B OpOTHBONOMOXKHOCTE
CBOGOIHOMY 006beMY DassHuaoT 06BeM HenoO8uicHOL ¢asvi 8 Ko-
aokke V. OTHOWIEHHE 3THX BEJHYHH HA3BLIBAIOT pasosum OTHO-
uleruem KONOHKH @:

¢="V/Vm. (1.1)

2 — 337
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®a3oBoe OTHOWIEHHe — TAaKXe BA)KHAY XaPAKTEPHCTHKA CHCTEMH,
[03BOJISIIOILAS CBfA3aTh XpoMmaTtorpadHueckHi npouecc ¢ aHaJOTHY-
HbIM €My IO cocTaBy (a3 CTaTHYECKHM NPOLECCOM pacrpeleseHus
H jlajiee — C TEPMOJAHHAMHYECKHMH XapaKTePHCTHKAMH.

HMrak, npouecc yaep:KUBaHUS JAaHHOLO BELIECTBA B NPHUHATOH
HaMHM TEpMHHOJIOTHH ONHCHIBAETCS BPEMEHEM YIepKUBAHHA —
nepBofl BeJAHYMHOH, M3MepsieMOH B XoZe XPOMaTorpaduyecKoro
skcnepuMenta. OXHAaKO nNOMHMO (DH3HKO-XHMHYECKHX (DAKTOPOB
BpeMsl YAEPKHBAHHUSA ONpelessieTcs TAKXKe CKOPOCTHIO MOJAYH Ye-
pe3 KOJOHKY NoJABHXKHOHK (asel F. CKopocTh mojauM, WM pacxof
NOABHXHO! (ash, B nepBOM NPUOJIHKEHHH MOXKHO CYHTAaTh Napa-
METPOM, He BJMSAIOIIHM Ha pacunpeiesieHde. Yoepacusaemvii o6zem
JAHHOTO BeleCTBA PACCUHTHIBAETCA NO GopMmyJe

Ve=tg-F (1.2)

H, €CTeCTBEHHO, A/l AaHHOH KOJIOHKM Y)Ke He 3aBHCHT OT pacxoja
NOJABHXKHOH (ha3bl. YaepxuBaeMbii 00beM sBisieTCa KOHCTAHTOM
AAHHOTO BELEeCTBA Ha JAHHOH KOJIOHKE B NOABMXKHOH (hase naHHOro
CoCTaBa, HO HA KOJIOHKE [JDYTHX pAa3MepoB OH H3MEHseTcs, He-
CMOTpS HA TO YTO HCNOAb3YIOTCA Te Ke cOpOEeHT H NOJBUIKHAS
}asa. Tlpu BHMMATeNbHOM PAaCCMOTPEHUH XPOMATOTPAMMBEL, HOJY-
YEHHOH B HOBBIX YCJOBHSX, MOXHO OGHApYXKHTb, YTO NPONOPLHO-
HaJbHO H3MEHSETCS W 3HAYeHHe . Koaguyuent emxocTu paHuaoro
COCMHEHHsA B NAHHOH XpOMartorpadHuecKkofl cHCTeMe PacCuuThBa-
€Tcs no dopmyJe
tr—1tg
to

DTOT napameTp He 3aBHCHT OT PA3MEPOB KOJOHKM H IIMPOKO He-
noJb3yeTcs B XpoMartorpaguueckoii sureparype u pacuerax. Kosg-
(GUUHEHT eMKOCTH He fBJAETCA YHCTO (OPMAJLHOH BEJNMUHHON, OH
HENOCPEeJCTBEHHO CBSI3aH C KO3(QQHUMEHTOM pacnpelesieHHs B AaH-
Ho# cHcTeme K M cBOGOAHOHN 3Hepruell copbuuu AG:

AG

k=K-9=¢-e RT, (1.4)

KosdduunenT eMKOCTH He 3aBHCHT OT GOJBIIMHCTBA 3KCHepH-

MEHTaJIbHBIX (DAKTOPOB, OJHAKO, KaK BHAHO H3 (1.4), dbasoBoe oTHO-

IeHHe (M, CIe10BATEIbHO, MJIOTHOCTL YHAKOBKH KOJOHKH) BJHSET

Ha JaHHBI# napamerp cHiabHO. 11l yCTpAaHEHMS 3TOrO BJMSHUA B

ra30kKUAKOCTHOH xpomartorpaduu B 1959 r. Kosauem [266] Gbla
NpeANOXKeH UHOeKC yOepHusanus

lg(t, —t) —g(t, —t)
I;=100n+100 , 1.5
g, —t-igl, —) =

B = (1.3)

19 NPHHUHUNDBL H OCHOBbLI TEOPHH XPOMATOIrPAGHH

rae tp 1 tr,, — BpeMs yIepXWUBAHHSA H-aJKAHOB ¢ n H n+1

aToMaMu yr/epoAa, BHIXOASLIMX M3 KOJOHKH A0 H MOCJE paccMar-
PHBAEMOrO COCJHHEHHS! C BPEMEHEM YACDIKHBAHMSA ! p;. ITa MHTEp-

NOJSAUMOHHAA XapAKTEPHCTHKA HEe 3aBHCHT OT (Pa30BOro OTHOLIEHHS
W 3aBoeBasia GOJBIIYIO MONYJIAPHOCTH, CTAB OCHOBHBIM CPEACTBOM
ONHMCAHHA NOBEJCHHS B Ta30KHIAKOCTHOH xpomartorpaduu [82].
B B39)KX Takxe npeasoxena aHajiorHyHas BeJHUYHHA. B KauecTBe
pAla CTaHAAPTOB HCHOJAb30OBAHBI METHJ-H-AJKHIAKETOHB C3—Cos
[53, 362] nu60 KoHAeHCHpOBaHHble MOMHSIEPHBIE APOMATHUECKHE
coenunenusi [448]. O1HaKO NOKA HHIEKCH YIAEPXKUBAHHSA IIHPOKOTO
npumenenuss 8 B3)KX we namu,

CpaBHUTEJIbHYI0 TEPMOJHHAMHUYECKYI0 XapAKTEPUCTHKY ABYX
pasaenseMblX COeJMHEHHH JAeT OTHOCUTEAbHOe YOepiusaHue, WJH
CeAEKTUBHOCTb:

t ,—to

t. —t

R;

ai,j=

(1.6)

Heo6x01nMo OTMETHTb, 4TO yXK€ ¢ NaBHHX BPEMEH B JHCKYCCHSX
XpOMaToIpaGUCTOB M JIHTEPATYpPe MPUBHJIOCH AOBOJLHO CBOGOAHOE
oOpallleHHe ¢ TEPMHHOM <CE€JIEKTHBHOCTb», TAK YTO HE€ BCerja
MOXHO NOHATH, UTO MMEHHO HMeercs B BHay. CoraacHo (1.6),
CEJIEKTHBHOCTb — 3TO CNMOCOOHOCTh AAHHOH XpoMaTorpapHuyecKoi cu-
CTeMbl pa3ie/fATh AAHHYIO mapy BewiecTs i, j. [losToMy Bce paccyx-
JeHHA Ha TeMYy O CeJIeKTHBHOCTH TeX WJH HHBIX cHcTeM GeccMbic-
JeHHBl 06e3 yKAa3aHMdA, NO OTHOUIEHHIO K KAaKHM OO'BEKTaM ceJek-
THBHOCTb NPOSBJAETCH.

BpeMena ynep:KHBaHHS W BCe HPOHU3BOAHHE OT HHX BEJHUHHEI
SIBJISIIOTCS N0 CYIIECTBY TePMOJHHAMHYECKHMH XapaKTePHCTHKAMH
npouecca. OnHako, Kak B JI0OOM APYromM XHMHYECKOM MpolLecce, B
XpomartorpaduH pe3yJbTaT ONpPEAENseTCH COBMECTHBHIM BJIHSHHEM
(GakKTOpOB TePMOAHMHAMHYECKOTO H KHHeTHYecKoro Ttuna. Ecaum B
XpoMaTorpauueckol cucTeMe AAHHOIO cOCTaBa MPH JAHHOH TeM-
nepatype y ABYX BELIECTB 3HA4YeHHs {p OAMHAKOBH (MaH a=1,0),
TO HUKAKOe HM3MEHEHHE IeOMETPHH KOJIOHKH, pPacXxola 3JI0eHTa H
APYrHX MapaMeTPOB He NPHBEJET K YCHEUIHOMY pa3jeseHHI0 3TOH
napel. Ho, ¢ apyroii croponbl, pasiuyde 3HauyeHHH !p BOBCe He 03-
HauaeT aBTOMATHYECKH, YTO pa3jesieHHe, a TeM GoJjiee Xopollee,
6yaer mocTurayto. Ilas 3TOro Hcmosb3yeMast KOJIOHKa JOJXHA 06-
JIafiath JOCTaTOYHO BBICOKHMH KHHETHUECKHMH XapaKTepHCTHKaMH.
AKTH COPOUHH—eCOPOUHH JOJKHH COBEPIIATHCS ¢ GOJbLIOH CKO-
pOCTbIO, 4TOObI PeaJH30BaTh NOTEHIHAJbHYI0 BO3MOXKHOCTb pasje-
JIEHHS, Ha KOTOPYIO yKa3blBaeT pasjHuHe B 3HaueHHusix fr. OCHOB-
Hasg KHHETHYeCcKas XapaKTepHCTHKA mpolecca — 8wocora H,

9%
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Wos
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w 3
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| N
Lo
wn| ©
l W, et
- e > — ' Puc. 14. K onpejeJe-
‘R | HHIO 30QEKTHBHOCTH KO-
| JIOHKH.

IKsuBaNenTHAA TeopeTuyecKoll Tapeake (B3TT). dra Besuuuna co-
OTBETCTBYET BbICOTE €JIOA COPOEHTA, PH NPOXOXKAEHHH KOTOPO# aKT
copOunu—aecopOuHn ycrneBaeT COBEpPUIMTLCS B CpPeJHeM OJMH pas.
Ona oTpaxaer no CyuecTBy KaueCTBO HCHOJb30BAHHOTO COpOEHTa,
KauecTBO 3aNOJHEHHS KOJOHKH M NPABHIBHOCTL BbIGOpa pexuma
xpoMartorpadpuposanus. [ OlEHKH KauyecTBAa KOJOHKH HPHMEHS-
ercsl 00paTHAA BEJMYHHA — HUCAO Teoperudeckux raperox N:

N=L/H, (1.7)

rie L — QJUHA KOJOHKH, MM.

Uncso TeopeTHueCKHX TAPeJoK CAYKHT MepoH 3(Q(eKTHBHOCTH
KOJOHKH. Ero paccuntniBaloT Kak (QYHKI(HIO BPEMEHH YyJepP>KHBaHHS
¥ WHPHHB nuKa (puc. 1.4) no dopmyJe

tr.\? tr \2 tr \2
N=5,54( 7 ) =16( = ) =4( " ) , (1.8)

‘N Wos Ws Wao
rjle w, — LIUPHHA NHKa y OCHOBAHHSA; Wps — IIHPHHA MHKA Ha

yposHe 0,5 BHICOTH; Ws; — WIHPUHA NHKA Ha ypoBHe 0,607 BHICOTHI.

CoBmecTHOe BJIHSIHHE CEJEKTHBHOCTH, YAep:KHBaHus U 3D dek-
THBHOCTH Ha pe3yJbTaT pas3gesNeHus JAeMOHCTpupyer puc. L.5.
Harasauo Buano, uyto 60JbliMe 3HayeHus o H N cnocoGCTBYIOT
Oosiee mOJHOMY pasjesieHnlo. B To ke BpeMsl jgaxke NpH 40OCTATOY-
HOH pasHyue B YAepKHBAHMH pas3jejieHHe HeyAOBJETBOPUTENLHO,
€CJIM HeJNOCTaTOYHA 3(@eKTHBHOCTL. B KadecTBe HHCJEHHOH Mephl
CTENEHH pPAa3J€JEHHA ABYX KOMIOHEHTOB HCHOJIB3YETCA KDHTEpHii
pasaenenus R;. OH MoxeT GBITb PACCUHUTaH HAa OCHOBAHMH M3Mepe-
HHA XxpoMaTorpaMmsel sBemects X u ¥:

RS=M (1.9)

Wsy + Wsx
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Puc. 1.5. Bausune ypepkuBanusi (k’), celeKTHBHOCTH (@) H 3 QeKTHBHOCTH
(N) na pasaenenne. a — a H N ontuma/bHH, k° Maad; 6 — o ¥ kK’ ONTHMAMbHb,
N mano; ¢ — o, N H &’ onTHMa/bHbl; ¢ — y/NOBJETBOpHTEJbHOE pa3jie/ieHne COelH-
HEHH{l ¢ Ma/ibliM 3HaueHHeM Q. Ha KOJIOHKe MOBLILICHHOH 3((EKTHBHOCTH.

- Kputepu#i pasfesneHuss CBf3aH C OCHOBHBIMH XapakTepHUCTHKaMU

CHUCTEMbI CJACAYIOIIHM COOTHOLICHHEM!

1 ( a—1 )( 4 ) —
= N, 1.10
R 4 o 1+% Y (1.19)
rae B° — cpenHee 3HaueHHe KO3(O(HHLUHEHTOB €MKOCTH pasiesieMoH

naphbl BellecTs.

1.4. PASMBIBAHUE XPOMATOI'PA®HYECKHX 30H

Paccmorpum dakropsl, onpegeasiouine ¢GopMy Xpomartorpadu-
YeCKHX 30H B NPOSIBUTENLHOH xpoMarorpaduu. PasjpenseMas cmech
BBOAHTCH B KOJIOHKY B BHAE Y3KOrO HMIyJbCa, H ero 00beMoOM 1O
CpPaBHEHHIO ¢ O6bEMOM KOJOHKH MOXKHO npeHebpeun. [lo mepe
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NepeMellleHHsl MOJIEKYJ 1 pa3jelisieMblX BeLIeCTB C MOTOKOM NOABHK-
HOH (hasbl HMINYJIbC HENPEPHIBHO PACLIMPSIETCS, NPH 3TOM KOHIEH-
TpallHsi pa3fensieMblX MOJIEKYJ B HeM yMeHbllaercs. [JiaBHasi npu-
YdHa NaHHOrO Mpouecca B TOM, YTO CKOPOCTb MNepeMelleHHs 1o
KOJIOHKE OTAeJbHbIX MOJIEKYJ OTJIHYAeTCH OT CpeiHeH CKOPOCTH,
XapaKTepHOH /sl 1aHHOrO coefuHeHHs. C TOYKH 3peHHs KOHey-
HOro NoJIe3HOTO pe3yJjbTaTra XpoMaTorpa(Hueckoro mnpomnecca —
AOCTHXEHHS pa3jesleHHs] MOJIEKYJl Pa3JIHYHbIX BHAOB — pa3MbiBa-
HHE 30H KpailHe HeXeJaTeJbHO, N0 KpafiHell Mepe No cseayiolHM
NpHYHHAM. Bo-nepBriX, HHTEHCHBHOE pa3MblBaHHE BeJeT K YacTHY-
HOMY NEpeKpPbIBAHHIO 30H PA3JIHYHBIX COEAHHEHHH, H MOTOMY MpH-
XOOHTCSH NpeabasJATh GoJiee kecTkue TpeGOBAHHS K CeJeKTHBHOCTH
cHcTeMbl. Ilpnuem, naxe ecid B TOM WJH HHOM Ciydyae ygaercst
00ecneynTb MOBBILIEHHYIO CeJeKTHBHOCTb, o6mas pasiensiomas
cnocoGHOCTb HeBeJHKa. [lpyroe OTpHUATENbHOE CJIEACTBHE Pas3Mbl-
BaHHSl — yMEeHblIEHHe KOHIEHTpAuHH copbara B LEHTpe 30HbI, Be-
Aymiee K CHHXEHHIO YYBCTBHTENbHOCTH NpH aHaJjJH3e H JONOJHH-
TEJbHbIM TPYAHOCTSIM NPH NPENapaTHBHOM BbLAEJEHHH YHCTHIX Be-
11eCTB.

Mepoll HHTEHCHBHOCTH NpOLECCOB pPa3MBIBAHHS SIBJASETCS Bhbi-
cOTa, 3KBHBAaJEHTHasi TeopeTHYecKodl Tapeske. Besnunua H onpe-
ACJISETCS pSAOM HYACTHBIX MPOUECCOB, [JeTaJbHO PAaCCMOTPEHHBIX
eule B paborax [143, 144], OCHOBHblE BHIBOIb KOTOPBIX MOJHOCTBIO
MPUMEHHMbI A K BBICOKO3(G(EKTHBHON XKHAKOCTHOH XpoMaTorpadHu.

HeopHoponnocts notoka noaBukHoit ¢asnl. CopGeHT, HaXOLsl-
IWHACA B XpoMaTOrpadHYecKoil KONOHKE, MOMHO CYUHTATb CHCTEMO
B3aMMONEPECeKaIOMIHXCA KaHAJIOB, B KOTOPBHIX B pe3yJbTare BHX-
peBoH 1HGQY3HH CKOPOCTh MepeHoca MOABHMKHOH (a3bl OTAEJbHBIX

MOJIEKYJl MOXKeT pa3JiidaThCs. JTOMy NPOUECCY OTBeYaeT COCTAB-
JIA0LLas

Hyg=2)\dy, , (1.11)
rae dp — pasmep dactHu copbeHTa; A — KOIDOHIHEHT BHXpeBO#
AHQQysrH — Mepa HEOAHOPOJHOCTH NOTOKA NOABHKHOM dasml,

Mpoponbuas Mmouaekyasipuas anddysus B noxBHKHOI tase.
Monekysisl  xpomatorpadHpyeMblX — coeiHHEHHI pacnpeeJieHbl
MeX]y MOABHXKHOH H HeNOABHXHOH (da3aMH, H B KaXKHoH H3 3THX
(a3 mportekaioT mpouecch MonekyasipHoi nuddysun. Bee MOJIEKY T4
AaHHOTO BHIA NDOBOAAT B MOJABHKHOH (ase B cpegHeM OLHO H TO
Xe BpeMsl, I=LJu, rre L — pAnuHa KOJIOHKH, u — JHHefHas CKO-
POCTh NMOABHXKHOH (a3bl. B Teyenne 310ro nepuosa Monekysbl cop-
6ata AHGQYHIHPYIOT OTHOCHTEJbHO HeHTpa 30HH. Ha oCHOBaHHH
ypaBHeHHs] DHHWITeiHA MOXKeT GBITh MOJIYYEHO BbIPAXKEHHE, OMHCH-
Balolllee 3TOT THN Pa3MbIBAHUS 30HBI:

Hp m=2yDyumlu, (1.12)
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rae Day — Koadduiuent 1udPy3un; y — KO3PPHUHEHT, YUHThHI-
BaloUMi 3aTpyJHeHHOCTh AHPPY3HH B NOABHXKHOHR (ase, pacroJo-
KEeHHOH MeXJAy 3epHamu coplGeHtra. 3HaueHHe Yy MNPHOJHKEHHO
pasuo 0,6 4Js OOBYHBIX HACALOYHBIX KOJIOHOK (sl HAEasJbHOIO
Kanuuisipa y=1,00).

MpononbHas auddy3us B HenoasHkKHOH (a3e. B nenogsukHOA
¢dase MoJIEKyJIbl pa3jensieMblX cOeJHHeHHH MPOBOAAT BpeMsi

Lk

ty=—, ‘ (1.13)
u

rie k° — Ko3hdHuHEeHT eMKoCTH. Bennunna f;, B oTJiHuHe OT Iy,
IJisi pa3HblX BemecTB pasnuuHa. Jlis HenmoABHXKHOH ¢asbl, Kak H
AJ151 NOABHAKHOH, MOXKeT ObITb MOJIy4eHO

2D gk’

Hps= 2, (1.14)

rae Dys — Koagduunent 1uddy3un B HenoABHKHOHA dase. O6biuHO
B BO)KX 3nauenusi Hpg He CJHUIKOM OTJH4YawTCs OT Hp .

KuneTuka Macconepeiaud B HenoiBHXKHOH ¢ase. Ciaraembie
pa3MbIBaHHs, onpeeJsieMble KOHEUHOH CKOPOCTbIO NpOUEccoB copb-
IIHH, HECKOJIbKO OTJIHYAIOTCA B 3aBHCHMOCTH OT TOrO, HMeeT JH COp-
GupylomHil caoii GecCKOHeYHO MaJylo TOJLIMHY, KaK IpH ancopo-
LHOHHOH XpoMmaTorpaHH, HIH TOJIMHHA €ro CyIeCTBEHHA, Kak
3TO MMeeT MeCcTO NpH XpoMmaTorpaduH pacnpeae/HTe bHOH,

PaccMorpum mnpouecc agcop6uun H3 ueHTpa 3oHb. CuHras ero
NpOTEKAIOUHM N0 YPaBHEHHIO NEPBOrO NOPSAKA, MOXKHO ONpPENeJsHTD
BpeMsi, HeoOXOAHMOe AJisl aACOPOLHH:

1
ta=—r, (1.15)
47 Ka
rie K4 — KoHCTaHTa CKOpOCTH aAcopOuuH. 3a BpeMs fa LEHTp

30HBl MEpPEeMEeCTHTCS Ha paccrosnHe (fo/tr)uta, B TO BpeMs Kak
paccMaTpHBaeMasi HAMH MOJieKyJia CMeCTHTcS Ha fa-u. B pesyusb-
tTare 3TOM CTagHH mpoiecca MoJeKyJjga «0OCOHHMT» UEHTD 30Hbl Ha
BEJIUYKHY

¢

Al=tAu( 1——°—) . (1.16)
tr

[Ipun necopbumu 3To paccrosuue yiasoutcs. IToanoe wmcno nepe-

x010B paBHO 2L/(uts), H oTCI0Za MOXKHO MOJIyYHTh COCTABJSIOLULY IO

BATT aast agcop6unonHoit xpomarorpaduu Hi a

tr—t 2 u
HK,A=2( R0 ) o

(1.17)

tr
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B caysae pacnpepesnntesbHOR XpOMaTorpagun NpomoKHTeMb-
HOCTh 1€COPOUHMH 3aBHCHT OT CKOPOCTH AHQPY3HH B HeNmOABHKHOMN
$asze n 3QQPexTHBHOM TOMWHHB NuenkH d;. AHaJOrHYHO (1.17)

MOXeT OBbITb MOJIYYeHO BhIPaXKEHH
€ nJs COCTaBJsAUIell
JaHHOM pexume Hg p: well BITT »

tr—1o t 1
Hygp=2 ( __)( L) 24 .
KpP dsu Doc (1.18)

tR tR HS

Kunernka Macconepeiaum B nomBukKHOI thase. Ir1oT nNpouecc
TaKxXKe onpenensiercsi AH(y3Hell MOJEKY] B NOABHKHOL tda3se
T. €. Mexay YacTHuaMmu copbenta. Hanna mauddysnonnoro npoéere;
pONOpLHOHAJIbHA NHAMETPY 4HacCTHL COpOeHTa, H Bechb Mpolece
1;4;»;(}{0 paccMaTpHBaTh KakK MPOTEKAIOWHH MapaJiiebHO C pa3Mbl-
’ gge%«T H3-32 HEOAHOPOAHOCTH NoToKa. COOTBETCTBYIOWMH BKJAL

1

HK,M=(de2u' .
- DMJVI

(1.19)

HaKOHeu, HEepaBHOBECHOCTb MpoLecca BHYTPH 34CTOHHBIX 30H
B HaCTHIaX HacaakKH OnpenensieTcd Bblpa*KeHHeM
1
= 2
HS,S Cdp U'ﬁ-—, (120)

MM

rie C — kosdbHuHeHT, yyHTbIBa §
, IOUIHM KOHCTAHTY COpOIHOHH
PaBHOBECHS H FeOMETPHIO HACAAKH. Y CopRR ore

. MKax(min H3 pacCMOTPEHHbIX MPOLECCOB BHOCHT CBOH BKJald B
yMmapuyio Beanuuny BOTT, kortopas Moxker 6biTh HafizeHa o
NPOCTOMY ypaBHEHHIO

H:HH+HD,M+HD,S+HK,A+HK,M+HS,S- (1.21)

Kak Buano us ypasuennit (1.12)—(1.21), muorue cocrapsio-
mne BITT npencraBasioT coboli QyHKuHIO JHHEHAHOH CKOPOCTH
IOTOKa MoJABHXKHOH Qa3bl. M3yuenne sasucumoctu BITT orp CKO-
POCTH NMOTOKAa — BaXKHbIH HHCTPYMEHT aHANH3a KHHETHKO-IHHAMH-
HECKHX CBOMCTB KOHKDPETHBIX XPOMATOrpa)HYecKHX CHCTeM. 3aBH-
CUMOCTb /{ OT u MOXKeT OHTb BbipaxkeHa pa3JHYHBIMH }'/paBHe-
HHSMH,  CBA3aHHBLIMA  C  NPHBEAEHHHIMH  Bbllle  (QakTOpaMH
pasMbiBanus. [lepBbiM ypaBHeHHEM TaKOro THNA SBUJIOCH ypaBHeHHe
BaH.-I[eeMTepa [413], kotopoe B ynmpomennoit dopMe BbHIrNAIUT

11—14"‘ — I Cu. (1.22)

glil)el((:bo‘jvqeﬂ A.COOTBeTCTByET BKJIAZY HEOJHOPOAHOCTH NOTOKA NOJ-
HO# ¢a3bl; Yaen Bju — CyMMe Cj1araeMblX, CBSI3aHHBIX C MpoO-

25 NPHHUHKNB H OCHOBbl TEOPHH XPOMATOTPA®HH

gosbhoii audoysneil (Hpy ¥ Hpg);
yjen Cu — CyMMe cJjaraemblx, oT- H
paxaloliX KHHeTHKy Maccomepepayd  f
(HK,A, HKJ), HK,M)- Ha pHuc. 1.6
usobpaxena Kpupasi Bau-Ileemrepa, L
HMemwlas B oflieM ciaydyae BHI TH-
nepGosibl. B J1eBOH ee yacTH, NpH Ma-
JBIX JIHHEHHBIX CKOPOCTSX [MOTOKa,
OCHOBHOH BKJaj B pa3MbiBaHHe 30H
BHOCAT NPOUECCH MPOAOJNbHOH K-
¢ysun. B cpexmeit wactu rpacuxa
pacmojiaraercss  06J1acTb, COOTBETCT-
Bylo@as MHHHMaJbHOMY [Js laHHoii Puc. 1.6. Kpusas
Konouku 3uauenmio BITT u omru- "P%
MaJibHOH BeJHUHHE JIHHEHHOH CKO-
poctd. [IpH RajipHefilneM yBenHYeHHH CKODOCTH MOTOKA BO3pacTaet
pOJIb COMPOTHBJIEHHSI Macconepeaye H B3TT cHoBa yBeJHYHBAETCS.
Anann3 ypasueunii (1.11)—(1.22) nos3posifieT BbIABHTL BJIHS-
HHe HeKOTOPHX (akTopoB Ha 3(QPEKTHBHOCTb KOJOHOK. Tak, u3
(1.11) sicHO, uTO Anst CHHXenHs [ HEOOXOAMMO HCMOJB30BATh Ha-
cTHIB copbenTa MeHbllero pasmepa. Kpome T0ro, B 4JeHbl, OMHCBI-
BalolHe CONMpPOTHBJEHHE Maccoliepefaye, pasMep HacTHU BXOIHT
BO BTOpOHl CTeNeHH, TaK YTO 1enecoo6pasHoCTh yMeHbUIeHHs d,
JUIS CHHXKeHHs BeHuuubl H He Bbi3biBaeT comuennil. K coxaneHnio,
HCNOJIb30BATh 3TOT NyTh MOBbILIEHHS 3(QEKTHBHOCTH MOXKHO JIHLIb
JO ONpejeJEHHOrO Mpelena, KOTOPblil [NHKTYeTCs TEXHHUECKHMH
coobpaxennsimu. [lepenan nas/ieHHs B KOJOHKE CBA3aH C APYTHMH
napaMeTrpaMH Hpolecca CJeAYIOUHM COOTHOIIEHHEM: :

Ban-deeMm-

ru
Ap= , 1.23
P=iFlL (1.23)
rie r — mapaMeTp COMPOTHBJEHHS HOTOKy; p — mnepenal AaBJje-

nusi. JIByKpaTHoe yBeJHYeHHe pasMepa 3epeH cop6eHTa HeH30eXHO
JOJIKHO MPHBECTH K YEThIPEXKPATHOMY YBEJHUYEHHIO NABJEHHs AJIA
MoJydeHHs] NpexHeil CKOPOCTH 3JIIOHDOBaHHS. [Ipn moBBILEHHBIX
AAaBJEHHAX Pe3KO BO3pPAcTaer CTOHMOCTb H CJOKHOCTDH o6opynosa-
HHS, H, BAAAMO, B OuiaiiiieM OydylieMm CpelXHHi pa3mep 4acTHil
NpHMEHseMBIX COPOGEHTOB OCTAHETCH Ha MpeXHeM ypoBHE — MEXIy
31 10 MEM.

C 1e/bl0 COKpAWlEHHs] MPOMOJIKHTENbHOCTH  pa3ie/eHHs Ha
npakTHKe Yalle BCEro HCHOJb3YHOTCH JuHeHHble CKOPOCTH MOTOKA,
npeBbilIaollie 3HaYeHAs Uonr- B stoft o6aacTH KpHBoi Ban-[leeM-
Tepa NOJIOXKHTeJbHOE BJIHAHHE HA 3¢ $eKTHBHOCTb OKa3blBaeT yBe-
JIHYeHHe Ko3GhdHIHeHTa AHQQY3HH B noaBuxkHo# ¢a3se. [lostoMmy,
ec/Ii MO3BOJIAIOT YHCTO XHMHYeCKHe cooOpakeHus, ciaeldyeT Mpel-
MouYHTATh NOABHMKHbIE (as3bl, ob6nafaioliHe MeHbLIEH BA3KOCTHIO.
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1.5, YAEP)XUBAHHE

Teopus xpomartorpaduueckoro YAepXKHUBAHHA peuiaer ABe OcC-
HOBHble 3a1a4H:

— YCTalOBJIeHHe CBA3H MEX/y BpeMEHAMH yIepKHBAHHS COp-
6aTOB H yCJIOBHSIMH 3KCNePHMEHTa;

—— YCTaHOBJICHHE CBSI3H MeX1y CTpPOeHHeM COp6aToOB H HX
BEJIHYHHAMH yAEpIKHBAHHS.

ITepsas u3 stux samau B macrosuee BpeMsi pellleHa Ha J0cCTa-
TOYHO CTpOro#l (YH3UKO-XHMHYECKOH OCHOBE, pellleHHe BTOpOH 3a-
TPYAHEHO HEJOCTATOYHBIM PA3BHTHEM TEODHH PACTBOPOB, HEBO3MOIK-
HOCTbIO CKOJIbKO-HHOYAb MOJIHOTO yYeTa GOraTOR raMMbl MeXMOoJe-
KyJApHbIX B3aHMOIEHCTBHH B XpoMaTorpadHuecKHX CHCTeMax.
[losTomy sakomomepno, 4To B AaHHOH 061aCTH OCHOBHBIM noaXxo-
AOM ABJACTCA NOJNYSMNHPHYECKOE MOJEJHPOBAHHE, Ga3Hpylomeecs
Ha OGWHX NpelCTABJEHHAX O MeXaHH3Max COpONHH B CHCTeMax
TOrO HJIH HHOTO THRA. C y4eToM 3TOro HACTOSMHE pasies MOCBS-
IUEH HCKJTIOYHTEJIbHO MEepBO# 3ajaye; BOMPOCH CBA3H MeXKAy CTpo-
€HHeM COpOaToB H ynepXKHBaHHEM PacCMaTPHBAIOTCH B nocJaenyo-
IHX = pasiesax, NOCBSIIEHHBIX  KOHKPETHBIM  pa3HOBHAHOCTSIM
B3a)KX.

[IpeacraBum cebe komouky, 3anoJiHeHHY0 cop6eHTOM, uepes
KOTOpYI0 C MOCTOSIHHOH CKOPOCTBIO TEYeT NOTOK HOABHIKHOI (bassi.
MeiCieHHO BBezeM B TaKylo KOJIOHKY COe[HHEHHe, He crnocobHoe
COPOHPOBATHCS HEMOABHAKHON (asoil. Ecrectsenno, ckopocts mepe-
MEILCHHA MOJIEKYJl 3TOrO COeaHHEeHHs OyleT paBHA JHHEHHOH CKO-
POCTH TNiepeMeleHnsl MOABHKHOK ¢as3nl. Uepes Bpemsi f ¢ Mo-
MEHTa Hadaja 3KCHEepHMEHTAa Ha BBIXOAE H3 KOJOHKH NOSIBATCH
MaKCHMaJbHasl KOHUEHTPAlHsi BBEJEHHOro BewecTsa. Bpems ero
BbIXOZa M3 KOJIOHKH ONpeflesisieTcsi COOTHOLIEHHEM

Vu

fo=—7% (1.24)

H NO3BOJAET HEMOCPEJCTBEHHO ONMPeeNHTb JHHEeHHYIO CKOpPOCTb
NOABHXKHOR (a3u

u=_Lity. (1.25)

3nech F — pacxol noasHxHOMN ¢asbl B KoJloHKe.

Ipexnonoxum, yro B KOJIOHKY BBeleHO m T coefuHeHus X,
CHoCcOGHOro cop6HPOBATLCH COrIACHO ypaBHEHHIO

Kg .
Xm == X,, (1.26)
riae Kl — KOHCTAaHTa paBHOBECHﬂ, a HHOEKCH M H S OTHOCATCHA K
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NOABHXKHOH H HemnoABHXKHOH dazaMm cooTBeTcTBeHHO. KoOHCTaHTa
PaBHOBECHS! BHPaXaeTcs COOTHOLIEHHEM

Kl=—[[7X;]]—. “ (1.27)

- Jlasee Moxer OblThb HAaHAeHO paclipejesieHHe MacCH KOMIMo-
HeHTa X MeX[Iy HOABHXKHOH H HeMOABHXKHOH da3aMmu:

Me=[Xs] Vo= K\ [Xm] Vs; (1.28)
Mm=[Xm] Vi, (1.29)

rae Vs — ob6beM HenoJABHXKHOU ¢asH; m; H Mm — Macca copbara,
HAXOAsAasici B HENOABHXKHOH H HOABHXHOH (asax COOTBerct-
BEHHO, M =M+ Mpy.

OueBHIHO, YTO NOTOK MOABH2KHOH (pa3bl crnocobeH BHIHOCHTh H3
30HBl C YCTAHOBHBUIHMCH cop6u°140Hm>1M paBHOBecHeM JIHI.UI)GTe
MOJieKyJibl X, KOTopble B JaHHBIH MOMEHT HaXOAATCA B JecopOH-
poBaHHOM coctosiHHH. CJefoBaTe/bHO, CKOPOCTb HepeMelleHHs
30HBl BemecTBa X MO KOJOHKe #y OyAeT MeHblle 4 BO CTOJBKO
pas, BO CKOJIbKO pa3 my, Menbule m. HabaonaeMoe 3sKcnepHMeH-
TaJbHO BpPeMs yIepXKHBAHHSA fpx CBA3aHO C 0OCYXJaeMbIMH BeJH-
YHHAMH COOTHOLIEeHHEeM

u tRX a m - Kl [Xm] Vs+ l¢Xm_I Vm
Otciona caenyer
1=k, “// . (131) k=K. (1.32)

tO m

(1.30)

KosddunneHT eMKOCTH, onpefeseHHHH Bhlle, paBeH OTHOLIIe-
HHIO KOJIHYECTBA BeLECTBA B HEMOJABHKHOH (pa3e K ero KOJHYeCTBY
B HOJBHXKHOH:

="t (1.33)
Mm

Jlpyrum BaXkKublM napamerpoM copGenta (KOJOHKH) SABJIAETCH
¢das3oBoe ornHowenHe @ (c. 17). M3 mnpuBeaeHHbIX COOTHOLIeHHH
SICHO, UTO, 3Hasi KOHCTAHTy PaBHOBECHS B HIEHTHYHOH B XHMHYEC-
KOM OTHOWIEHHH CHCTeMe, MOXHO B NDHHIMME DACCYATATbL BpeMs
yAePXKHBAHHS COEJAHHEHHS B XPOMAaTOrpaHUecKod cHCTeMe, ycra:
HOBHB T€M CaMbiM NpAMYI0 CBSI3b MeX1y NapaMeTpaMmu, HaMepsie
MBIMH B CTATHYECKHX H JHHAMHYeCKHX ycjoBHAX. K comaﬂeHI@I}o,
OJIHAKO, He TaK yXk YacTO 3HAYeHHS @ HAOCTOBEPHO HsBeCTHbI.6 o-
XajyH, eIMHCTBEHHBIH THNI CHCTeM, [Js KOTOpbX M0J00HOe
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NpsiMOe CONOCTaBJIEHHE OCYILECTBHMO, — pachnpelesHTe/bHbE CH-
CTEMbl «3KH1KOCTb—3KHIKOCTb» C MEXaHHYECKH HAaHEeCeHHOH Henoj-
BUXHOH (a3oit. Ho u OHH H3-32 psila HEI0CTATKOB NMpPaKTHYECKOro
JlaHa yuvi B npouuioe. Kpome Toro, npu coBpeMeHHOM COCTOSIHHH
TE€XHHKH XpOoMaTorpadHyeckoro 3KCMepPHMEHTA, KOTAa BHIIOJHeHHe
O1HOKPATHOroO pa3jesieHHs 3HAUHTEJbHO MeHee TPYAOEMKo, YeM Onpe-
AejieHHe KO3 (hHUHEHTOB pachpeleneHHst B CTaTHYeCKOH CHCTeMe
HCnosb3oBanHe 3aBHCHMOCTH (1.32) s npornosuposanus xpo:
Marorpaduyeckoro noBeJeHHs] NPAKTHYECKH JHUIEHO cMbicia. Ha-
060poT, yale AeJAl0TCs MOMbITKH OLEHHTb 3HAYeHHs KO3 HIHEH-
TOB pacrnpejesieHHsi HCXOAS H3 XpOMaTorpapuuecKHX AaHHbIX
Takum o6pa3oM, XoTsi (DH3HYECKHEH CMBICJ Koa(p(tmuneﬂﬁ eM-
KOCTH BNOJIHe siceH, cooTHoweHnsi (1.24)—(1.33) Bce ke HOCAT
HJIMIOCTPATHBHBI XapaKTep M He TaK yXK MHOTO AalOT XpOMaTo-
rpaQHCTY-NPAKTHKY B NuiaHe BHIGOPA YCJOBHI pa3feseHHs H HHTep-
npeTauHy HaGJIOAaeMbIX BEJIHUHH yIepXKHBAHHS. P

2. COPBEHTDI

Cranosjenne BR)KX B 3HaunTe bHOH Mepe CBs3aHO € co3ja-
HHeM HOBBIX MOKOJIEHHH cOpOeHTOB C XOPOLWIMMH KHHETHYECKHMH
XapaKTepPHCTHKAMH H PasHOOGPa3HBIMH TePMOAHHAMHYECKHMH CBOH-
CTBaMH.

B kJsacCHYecKoll KOJOHOYHOH XpomartorpatddH, Kak MpaBHJIO,
HCIIOJIB3VIOTCS COPOEHTHl C YaCTHUAMH JHAaMeTpOM 30—200 mEKM.
Ha ocHOBe TAKAX MATepHAJOB MOXHO MOJY4aTh KOJIOHKH 3 Qek-
THBHOCTbIO 10 HECKOJbKHX TBICSIY TeOPETHYECKHX TapeloK Ha 1 M
JUIHHB. Y3Ke Takofl 3(Q()eKTHBHOCTH LOCTaTOYHO ObLIO OBl A/ pe-
LIeHHS MHOMECTBAa aHAJMTHYECKHX M mpenapaTHBHbX 3ajaad. Ox-
HAKO IJIaBHBH HEJOCTATOK KPYMHO3EPHHCTHIX cop6entToB — G6oJb-
wiasi AJaHHA NyTH AudQy3HH BHYTpH 3epeH. [JosroMy moTeHuHAb-
Has 3(P(PEKTHBHOCTb TAKHX KOJIOHOK €CJIH H peaju3yercs, TO JIHIIb
NpH MaJblX JHHEHHBIX CKOPOCTAX MOABHXKHOM ¢daspl. B gaaccuyec-
KOl KOJOHOYHOH XpoMaTorpauH HCHOMb3yIOTCH pasHooGpasHble
0 XHMHYECKOH MpHpOJe THIb COPOEHTOB, HO JIHIIL HEKOTOpble H3
HHX OKA3aJHCb NPHTOAHBIMH B KaueCTBe OCHOBB sl pa3paGoTKH
mareprajos BI)KX. Hanbosee mnonyjsiped H3 HHX CHJHKaresb.
Jlpyrue THObI MaTepHaJoB (OKHCh aJIIOMHHHS, YIJI€pOAHbIE COp-
GeHTbl) B TedeHHe MOCJENAHHX NECATHNETHH HCHOJb3yloTCd  BCe
pexce. CoppemenHble MaTepHasibl 1 BIJKX nmeior napamerpsl,
ONTHMHU3HPOBAHHBIE C TOUKH 3DEHHS KHHETHKH Mpouecca. Ux csoit-
CTBA H METOLbl NOJYyYeHHs AeTaJbHO PacCMOTpEeHH B crenHabHOH
JHTEpPAType, NMO3TOMY 31€Ch Mbl OFpAaHHUHBAEMCS JIHIIL TOH uHdop-
Manueil, KOTopas HyXkHa XpoMaTorpadHCTy-mpakTHKy B MeEPBYIO
odepelb.

OCHOBHOH AyTb yJyylileHHs KHHeTHYECKHX XapaKTepHCTHK COp-
GEeHTOB — YMeHbIIeHHe TOJIIHHB aKTHBHOIO CJOA. JlocTHYD 3TOTO
B MPHHIHNE MOXHO ABYMs MyTamH. [lepBBIH H3 HHX OCHOBaH Ha
NpHMEHEHHH TAK HA3BBAeMBIX MEJUIHKYJAAPHBIX, HJH MOBEPXHOCTHO-
NOPHCTHIX, cOpOeHToB. X uacTHllbl COCTOAT H3 HEMOPHCTOrO AApa H
akTHBHOro mosepXxsoctHoro cios (puc. 2.1,a). CopGeHTh 3TOr0
THIIA NOJYYHJH Haubosbpllee pacnpocTpaHeHHe B 60—70-e roxas.
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Puc. 2.1. Cxemaruyec-

Koe u3o0paxkeHue 4a-

CTHL  NeJVIHKYJSPHBIX

(@) u o6weMHO-nOpi-

N CTHX (6, 8) copGen-
TOB. )

Onu yno6usl B pabote, H Hx YInakoBka He Tpebyer cneuHaJbHON
TEXHHKH HJH HABBIKOB. KoJIOHKaM, 3amoJHEHHBIM MOBEpXHOCTHO-
NMOPHCTBIMH COpOGeHTAMH, MpHcylle HEGOJIbIIOE COMPOTHBJIEHHE MO-
TOKY, 4TO OblJIO OCOGEHHO BAaXKHO B HAYAJbHMIH NepHOJ pa3BHTHA
B3)KX, korza macocsl eme ne AOCTHIVIH CBOEro COBEpPUICHCTBA.
Henocratok atux copbentos — B Huskoi COpPOIHOHHOH eMKOCTH
KOJIOHOK, TaK Kak JIHWb YacTh o6beMa, 3aHATOro copbeHTOM, yya-
CTBYeT B XpoMaTorpadHyeckom mnpomecce.

YMEHbUIHTb TOJMUHHY AKTHBHOTO CJOS MOXHO H APYyTHM crio-
Co60M — yMeHbIIEHHEM NHAMETPA YaCTHU OGHLIYHONO copbeHrTa,
TPOHH3AHHOTO NOPaMH HA' BCIO ero ToauuHy. COpGEHTH TaKoro
THIA Ha3bIBAIOTCS OGbEMHO-NOPHUCTHIMH, 0GBLIYHO pasMep HX 4acTHIL
3—10 mkm (puc. 2.1,6). Ecrectsenno, rakue MaTepHaJsbl CO3AAT
3HAYHTEJIbHO GoJiblilee COMPOTHBJIEHHE IOTOKY AOABHXKHOH a3nl B
KOJIOHKe, 11 paboyee naBJeHHe MOCJAeHEH 3HAYHTENBHO Bblle, Yeu
pH HCNOJIb30BAHHH MEJUIHKYJIAPHBIX COPOEHTOB. DTOT HELO0CTATOK
b1 0COGEHHO OLYTHM B MepBble TOAbI passutusa BIO)KX, uto 3a-
CTaBHJIO KOHCTPYKTOPOB CO3/aBaTh HAacoChl AJsi paGoTh NpH AaB-
Jenusx 400—800 atm. Oanako ¢ Teuennem BpPEMEHH 3HAYHTEJbHO
YAYHUIHJIaCh OXHOPOAHOCTb COPOGEHTOB MO pasMepy YaCTHI H OKa-
3aJ0Ch, 4TO TaKHe NaBJEHHs BOBCe He HyXub. CoBpeMeHHble Ko-
JoHKH BIJKX, sanonnennbie copbentamn 3toro THna, paboraior
KaK Apasujo, ApH pasiaeHusix 50—150 atm. ’

Hp"H HCHOJIb30BAHHH OGBEMHO-MOPHCTHIX COPGEHTOB 06beM aK-
THBHOM HENOIABHXKHOH (assl MaKcuMaJeH, 6aarogapsi yemy BI)KX
npHoGpesia He TOJBKO AHAJIHTHYECKOE, HO H npenapaTuBHOe 3Ha-
yeHHe,

TexHonOrHA ynakoBKH KOJOHOK 06BEeMHO-NIOPHCTHIMA  COp6eH-
TaMi TMOCTENEHHO COBEPLIEHCTBOBANACh, H K HACTOSIEMY BpeMeHH
3P (PeKTHBHOCTb KOJIOHOK, BHITYCKAEMBIX JYYIIHMH QUpPMaMH, OYTH
AOCTHIJIA TEOpETHYECKOro npenena. CoBpeMeHHBIE KOJOHKH, 3aMoJ-

31 COPBEHTHI

HeHHble 00beMHO-NOPHCTHIMH COpPOEHTAMH, HpPEeBOCXOAAT TaKOBBIE
CO CTapbIMH NEJIHKYJSADHBIMH MaTepHaJlaMH KaK Mo CKOPOCTH pas-
aejeHHss H 3Q(EKTHBHOCTH, TaK . GOJBIIHHCTBY APYrHX MoKasare-
Jged. B pesyJabrare nesJHKyJsApHBE cOPOEHTH HOYTH BHITECHEHH H3
aHAJHTHYECKOH NDAKTHKH H MNPHMEHSIOTCS cefiyac TOMbKO AJS 3a-
[OJIHEHHUS] BCIOMOTATeJbHBIX KOJOHOK ((OPKOJIOHOK), M03BOJISIO-
I{HX NPOIJIHTb CPOK CJyKOBl OCHOBHBIX.

[Tosesune cBoficTBa CHJHKAreJsi ONpefelslOTCS BO3MOMKHOCTHIO

noJy4yeHHss MaTepHaJoOB C 3aJaHHBIM pa3MepoM YacTHil, pa3nHy-
HbIMH pa3MmepaMH Mop copOeHTOB, pa3HO# yAeNbHOH MOBEPXHOCTLIO
H BBICOKOH MeXaHH4YeCKOH HpouyHocThio. Benyiune ¢dbupMBI-ApOH3BO-
JAHTeJH BBIMYCKAOT AECATKH COPTOB CHJIHKAaress, HPHIOLAHOIO [Js
pewleHHsi pasHooOpasHBIX 3aaay pasfesends. MiMeHHo cuinkaress
yalle BCEro CJAYXKHT COpOEHTOM B peXHMe HOPMAJbHO-(a30BOMN
xpomartorpadHu. B 3tom cayuae copOuus pasiaessieMblX CoeJHHe-
HHH onpefeJsieTcs HX cnoCOOHOCTbIO B3aHMOJEHCTBOBAThL C MOBEpPX-
'HOCTHBIMH ~ cHs1aHOJbHBIMH  (=Si—OH) # cuJ0OKcaHOBBIMH
I (=Si—0—Si=) rpynnamu.
. DBosabuywo nomyasipuocts ¢ 1971 r. mpuo6Gpesn XHMHYECKH Mo-
AHQHUHpOBaHHBe CHAHKaread. [IpHHUMA HX noJy4yeHHs yaile Bcero
3akJaioyaercsd B 06paboTKe MOBEPXHOCTH CHJHKAre/si OpraHHJraJo-
reicujanamu (puc. 2.2). 2

B 3aBHCHMOCTH OT NMPHPOAH OpPraHHYeCcKoro pajgukana R Moryt
ObLITH MOJIyYeHbl pa3Hble COpPGEHTH. YCJOBHO XHMHYECKH MOIHGH-
ILHPOBaHHble CHJIHKAreJH MOXHO OTHECTH K OJHOH H3 ABYX rpynm —

=
N R N R
a) %i-OH + Cl-SiZR — §Si—o—s.QR
\ “R \ R
N \
Si-oH C R \5i-0 R
€) \ + Si —_— N /SI\
Si-0H  Ct R 3Si-0 R
\ N
Si-0H U s.-o\s./R "o §x O\S/R
e) + Cl=Si-R == \ RN i
N N\ N Y
Si-on ¢’ \si-07 ‘ol Si-07 oM
§ N N

Puc. 2.2. CXema noayueuus XuMHUeCKH MOAM(HIHPOBAHHHX CHJMKareiefi ¢ mo-
MOILBIO @) MOHO-, 6) IH-, 8) TPHUXJOPCHJAHOB.
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copbentam o6mero HasHavyenusd nubo c

COpGenToB nepBoi rpy
bl B HacTosimiee g
copGer pPeMs mHpoko oceo
qg JIEHHOM MaciiTabe. B kayecrge OpI‘aHquCK[I)/IX anon
e éafiero HCNIOJIb3YIOT cllefyromue: paaKanos
—CH; — (C) — MEeTHJICHJIH
Karejb, mnpume

LUEHHO-(DA30BOM peskume O6BIYHO 151 pe;311 s s
JISIPHBIX BelecTs;

. _(CH2)7CH3 — (Cs) — 3aHHMaer
PALy Hemossipubix copGenros Ci—Ci. M
AJs1 opH '

ﬁp(é?{?;p(g}o{qﬂoro gasnenennﬂ CMecel HeusBecTHOro CoCTaBa;
poxorg ! 3ra (Cis, ODS) — fipeanasnaden g pasneﬂe:
] npnrongy BEIIECTB OT yMepenno- fo BBICOKONOJISIpHBIX
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3 COPBEHTHI

Ycenexu B 06J1acTH XMMHYECKOH MOAHHKANKMH CHAMKAreas AaioT
BO3MOXHOCTb MHOTHM HCCJEJOBaTeNsIM NMPOBOAHTDL lleJeHanpaBJeH-
HHH CHHTe3 MaTepuasos, 00/aJawlIHX ONpeleJeHHBIMH CBONCT-
BaMmu. K HacTosilleMy BpeMeHH B JIHTepaType ONHCAHbl MHOTHe Je-
CATKH pPa3HOOOpAa3HHX OpraHHyeckHX Jaurangos. OIHAKO JHIUb
He3HauyuTe/IbHAs HX JoJiA (KpoMe mepeydcJeHHBIX Bhillle) BKJ0Ya-
eTcsl B NporpaMmy (HpM-MPOH3BOLHTeNeH copOeHTOB. ITo, HeCOM-
HEHHO, OOBSICHSETCSA TeM, YTO Ha yXXe OCBOEHHBIX B MAacCCOBOM MpO-
H3BOACTBE HECKOJbKHX THNAX COPOEHTOB MOXKHO YCNelIHO peliaTth
99Y% Bcex Bo3HHKaloUIMX 3a1ay. Bce ke MHOrza BHGOp OpHrHHAMb-
HOIO JINraHga MOXeT NpHAaTb COpOEHTY KayeCTBEHHO HOBbIE CBOH-
crea. Hanpumep, MoancpHkauus ONTHYECKH AaKTHBHBIMH paiHKa-
JaMH M03BOJISIeT Pa3feNaTb Ha MOJYYEHHOM XHpPaJbHOM copleHTe
paueMaTnl HEKOTOPbIX POACTBEHHBIX JHIAHAY BEILECTB.

[Ipn BbIGOpe HemoaBHKHOH Gaswl AJas pasieneHHs TOH HJIH |
MHOH cMeCH HeoOXOAHMO HCXOAHTb B MEPBYI0 Ouepeldb H3 CBOMCTB |
pasjnensieMbix coepnnennii. [lonsipnocTs pasjensieMbiX BemiecTs He- |
MOCPEACTBEHHO CKAa3blBaeTCs Ha HX PacTBOPHMOCTH B PAaCTBOpPHTe-
JSIX Pa3JIHYHBIX KJAcCOB, MO3TOMY OHA CJYKHT MEepPBbHIM KpHTepHeM
Bbi6opa. OfHOBpeMeHHO cJjelyeT HMeThb B BHAy, YTO 4acCTO BO3-
MOKHO pellleHHe OAHOH H TOH Xe 3aJa4yd Ha cOpOeHTaX pas3JIHYHBIX |
THIIOB M YTO COpPOLHOHHBle CBOHCTBA MarepHaja HHOTIAa MOTYT pa- .
AMKAaJbHO H3MEHATHCA B 3aBHCHMOCTH OT XapakTepa NOABHXKHOHM |
¢dasbl. OnHa H3 BO3MOXKHBIX CXeM Bbl6opa MNpeACTaBjeHa Ha
pHc. 2.3. ]

HanMenee nossipHble OpraHHYeCKHE COEAHHEHHSI — YIJIEBO10-
poabl, HX rajioreH3aMelleHHble MPOH3BOJAHBIE, a TaKXe KHCJOPOX-,
cojepxkalllHe coeJHHeHHs c OONBIIHMH aJH(QATHUECKHMH pajHKa-
JAaMH, KakK MpaBHJO, XOpOIIo PAacTBOpPHMBL B rekcaHe. BemecrBa
3TO# rpynnsl JOBOJbHO c1ab0 yNepXKHBAIOTCH CHJIHKarejaeM, H Aus
HX Xpomatorpa@uH norpeOoBaJiuch OB OUEHb MAaJIONOJISIPHBIE MOJ-
BHXHble (pas3bl. OxHAKO CHJIHKarejb MelJIEHHO YpaBHOBELIHBAETCS
TAKHMH PACTBOPHTEJSIMH, I MOJYUYHTb JOCTATOYHO CTaOHJIbHbBIE BEJIH-
YHHbl yAep:KHBaHHA HenpocTo. [loroMy anasi copbarTos 3Torc THNa
MOXKHO PEKOMeHAOBaTh oOpauieHHo-(a3oByi0 XpoMmartorpadHio.
B kauectse noaBHKHOH ¢a3el HEO6XOAHUMO GpaTb pacTBOPHI, CO-
Aepxaine 0—30% Boabl B aleTOHHTPHJIE HIH METaHOJe, a AJ HaH-
MeHee MOJAPHHX copbaToB (Hanpumep, TPHUIJIHIIEPHIb], BHCIIHE
MOJHANEPHbIE apOMaTHYeCKHe YIJieBOLOPOAbI) — CMeCH aleToHH-
TpHJA C XJOPOPOPMOM JHOO XJIODHCTHM METHJEHOM.

OprannyeckHe coeJlHHEHHS MPOMEKYTOYHOH MOJIIPHOCTH pact-
BOPAIOTCA B CJ0XKHBIX 3bHpax, CAHPTAX, XJopodopMe. ITH BellecTBa
HMEIOT B COCTaBe MOJIeKYJ (YHKIHOHAJbHHE TpYNABl, COOCOOHHE
K JOBOJIbHO CHJIBHOMY B3aHMOJEHCTBHIO C CHJIAHOJBHBIMH TpyH-
naMH CHJIHKarens, HOJSPHBIMH (PYHKUHOHAJbHHMH TPYHHaMH XH-
MUYECKH MOIHGbHIHPOBAHHLIX cHaIukaresed. [loasrxuble dasw aJs
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Puc. 2.3. CxeMa BwGOpa HENOABHXHOH (asul 1A pasjfeneHus HH3KOMOJIeKyasp
HBIX OpPraHHYeCKHX COeIUHeHHH.

xpomaTorpadun Ha 3THX copleHTax colepxat 2—500/1(){ur11\40;ﬂ(pyﬂr?1$
OpPraHHYecKoro pacTBOPUTE/]S B CMECH C MeHee rlon(;:);l)ﬂ1  (yrae
BOJOPOMIbl, FaJOreHyrIeBOJOPOAN). PapHoBecHe M6 Ty0 nka:
reJjeM W TaKHMH pacTBOPaMH YCTaHaBJHBaeTCs ObICTPO, n ono
10BoJbHO ycToHuuBo. [losTOMY pe3yJibTaThl xpOMaTorpa(pm;leo JLINHO
C JIETKOCTbIO BOCHPOH3BOAMMBL. Pasjesenre Ha CHIHMKAre e Goace
CeJIeKTHBHO MO OTHOIUEHHIO K APOCTPAaHCTBEHHOM CTPYKTYD p

% COPBEHTHI

‘TOB, B CHJIy Yero HOpMaJsbHO-(asoBasi XpoMarorpadus HaxGosee
NPEANOUYTHTEbHA, €C/IH NMPEACTOHT pasje/eHHe H30MepoB.

Mtuorne nosspHble OpraHHYeCKHe COeNHHEeHHS pacTBOPHMBL B
BOAE, H NMOTOMY /ISl HHX OGBIYHO HCMOJb3YIOT 00pPallenHo-(ha30ByI0
xpomarorpaduio. [lonsuxuas ¢asa cogepxur 0—50% oprasuyec-
KOr0 pacTBOpHTess] (METaHoJ, aueTOHHTPHJ) B Boge. COeXHHEHHA
BRIXONAT H3 KOJIOHKH B Mopsiike yObBaHHs mosisipHocTH. Ecan cop-
6aTbl HOHH3HPOBaHbl B BOAHBIX PACTBOPAX, C LENbIO YJy4LIeHH:
(GopMbl NHKA H BOCNPOH3BOZHMOCTH pPe3yJbTaToB B IIOJABHKHYIO
(asy ROGABJAIOT COJH, KHCHOTH, Gydeprble pacTBOpHl sl HOJ-
JepKaHHsi HeOOXOAHMOl HOHHOM CHibl H pH.

Jloisi HOHOT@HHBIX COeJHHEHHii CYLeCTBYIOT H ApyrHe BapHaHThI
BbIOOpa XpOMATOrpaHuecKoil CHCTeMbl. Bo-NepBbiX, 3T0 HOHOOG-
MeHHAsi XpoMaTorpaQusi Ha MaTepHataX, KOTOpble N[O XHMH3My
B3aHMOJNEHCTBHS MOBTOPSIOT KJACCHYECKHe HOHHTH. HepocTaTKom
TAKOr0 pex<HMa SIB/IAeTCH CPAaBHHTENbHO HEBBICOKAs 3((eKTHB-
HOCTb pasnesenHs. [logsuxuas dasa, Kak NpaBHJO, NpeaCcTaBJSsIeT
coboit 6ydepuniii pactsop. Ero pH u HoHuas cuma noj6HpaTcs
TaKHM 00pa3oM, yToOH 0GecneynTb KesnaeMble 3HAYECHHS] KOHCTAHT
copOusH. JIpyro#t pex<um pasiesieHHsl HOHOTEHHBIX COENHHeHHH —
TaKk HasblBaemasi HOH-mapHas Xpomarorpadus. MeTroaHueckH cyTh
€€ CBOIHTCS K TOMY, YTO B OGbIuHYI0 OGpaueHHo-(pa3oByio cHcTeMy
1006aBJSAIOT THAPOGOOHbIE HOHBI, HMEIOLIHe 3apsi, NPOTHBONOJIOXKHbIH
0 3HaKy 3apsAly pasieJsieMbiX HOHOB. DTOT NpHEM HO3BOJSET NO-
JYIATb NHKH HOHOTEHHbIX COeJHHEHHH MOYTH HAeaJbHOH (OpPMbI,
YTO PEAKO MOCTAraercs npH oOHIYHOR o6palleHHO-(Ha30B0H Mt
HOHOOOMEHHOH XpoMaTorpadnH COeQHHEHHH NAHHOH TPyMbL.

3*



3. PACTBOPHUTEJIH

3.1. OBLIIAS XAPAKTEPHCTHKA

[ogsuxHasi (asa B KHAKOCTHBIX XpOMATOTrpa(HyecKHX cHCTe-
Max BBIIOJHSAET ABOSKYl GyHKuHio. C OAHOH CTOPOHBI, oHa (Io-
106HO MOLBHXKHOH (pase B rasoBol XpoMaTOrpadHu) CJIYXKHT ILas
TpaHcnopTa JAecopOUpOBAHHBIX MOJIEKYJ MO KOJOHKE. C 3ToH TOYKH
3peHHsi XHMHYeCKHe CBOHCTBA NoABH¥KHOK (a3sl He Hrpant Cy-
l1eCTBEHHOH poaH, Gojlee BaXKHH HX (H3HYECKHe NMapaMerphl: Bi3-
KOCTb, JieTyuecTb H Ap. C Apyroil CTopoHbi, B OTJHYHE OT ra3oXpo-
matorpa®H4ecKHX CHCTeM, MHOABHXKHAA dasa B KHIKOCTHOH
XpoMaTorpay HrpaeT aKTHBHYIO, XHMHUECKYIO MO CYLIECTBY pO.b.
MosnekyJibl TOABHKHOH (a3hl B3aHMOAEHCTBYIOT C IADYrHMH KOM-
MOHEHTAMH CHCTeMBbl: MOJIEKyJaMH pasjelisieMblX BellecTB H MOJe-
KyJaMH HenoiABHHOH (a3bl. PaKTHYECKH KOHCTaHTHI CcOpOILHOH-
HOFO PaBHOBECHS] B CHCTeMe ONpEeAesAIOTCS XapaKTepoM NOABHK-
HO (a3pt HHUYTb He MeHee, YeM XapaKTepOM copbenta. bBousee
TOro, BO MHOTHX CJAyYasix KOMIOHEHTH MOABHXKHOH (hasH CHOCOOHbBL
K NpOYHOM COPGILHH, 4TO MPHBOAHT K 06pa3oBannio HAa NOBEPXHOCTH
71051, CyWIECTBEHHO H3MEHSIoulero CBOHCTBa HeNnoJABHKHOH (asbl.
[lostomy BTOpasi, H OoJee BaxHas, GYHKLHTA moABHXKHOA (assl
CBOAMTCH K PEryJHPOBAHHIO KOHCTAHT DABHOBECH:, BEJTHUMH VIEp-
KHBaHHsL. BO3MOXKHOCTH pEryJHpOBaHHs YIepAKHBaHHA C NOMOULLIO
NMoBHKHOH (pa3pl HeoObUaiHO mMPoKH. Hepenko 3aMeHOH OJQHOT

aCTBOPHTEJI APYTHM MOXHO H3MEHHTb KOI(OHUHEHT eMKOCTH B
1000—10000 pas! Onnako il NpaKTHYECKOH xpoMartorpaduu
NpPHIOI€eH JIHIIb A0BOJbHO y3KHH JHANa30H BEJHIHH k' — npHMepHO
*mexay 1 n 20. CMlIKOM MaJible 3HAYeHHst k' HeNpHIOlHbl, TAK KaK
B 3TOfl 06JacTH pe3Ko BO3pacTaeT BepOSTHOCTb B3aHMHOro Mepe-
KpbiBaHHs NHKOB. Hao60poT, MPH CAHIIKOM GOJBLIHX KOHCTAHTaxX
cop6umu 11 k' pasjieneHde TpebyeT 3HAYHTEJNLHOTO BpeMeHH, K TOMy
e yBeNHYliBaeTcsl pHCK He OOGHApYXHTb GoJsiee MpoyHo copOHpYIO-
mEecss KOMIIOHEHTB CMECH.

Takum o6pasoM, AJs pelleHHA KaXIoH KOHKPeTHOH 3aJaiH
COCTAB HEMOABHXHOH (ha3bl AOJKeH ObITh TILATEJbHO nofobpaH ¢
TOYKH 3peHHs (H3HYECKHX H XHMHUECKHX CBOHCTB ee KOMNOHEHTOB.

37 PACTBOPHTEJH

3.2. ®UBHHYECKHE CBONMCTBA

CoapeMeqlmblﬁ Xpomarorpad mnpexacrasaser coGofi BecbMa uys-
CTBHTEJIbHBIH KOMILJIEKC MEeXaHHYECKHX, ONTHYEeCKHX, SJIeKTqungHX
Il XHMHYECKHX y3JI0B, H €ro HajexHasi pabota BO MHOTOM 3aBHCHT
OT CBOHCTB H KayecTBa HCIOJb3yeMbIX PACTBOpPHTEJNEH.

Hannune B nmomsnxkHoll dase mexanHuecknx mpuMeceil B mep-
BYIO O4epelb OTPHIATENbHO CKa3blBaeTcs Ha paboTe macoca BIE)I-
3blBasi HEUETKYI0 PaboTy KJIanaHoB, CMOCOGCTBYS H3HOCY mny;epOB
Il yWJIOTHeHHH. Kpome Toro, TBepJble 4acTHIH, HAKAaNJHBasChb Ha
¢uabTpe y BX0OAa B KOJIOHKY, MPHBOAAT K MOCTENEHHOMY yBejHYe-
HIIlO €€ CONPOTHBJIEHHS, HEBOCHPOHU3BOAHMOCTH paboyero AasjeHHA
1160 BpeMeHH yJepXKHBaHHS MPH HCHOJb30BAHHH HACOCOB MOCTO-
AHHOTO pacXofa H MNOCTOSHHOrO MAAaBJIEHHSI COOTBETCTBEHHO. [lo03-
TOMy Nepel HChoJib30BaHHeM NOABHXKHasi dasa JoJrKHa GBITS npo-

(uabTpoBaHAa uyepes MaTepHan C pasMepoM Nop oKoio 0,5 MKM.

Kak mpaBuiio, NoBTOpHAst GUIBTPALHS OCYUIECTBASLTCA ykKe B XPO-
marorpade, npH oT6Ope PaCTBOPHTEJISI H3 pe3epByapa.

Hanexnasi paGora Hacoca TaKxke CHIbHO 3aBHCHT OT JI€TyYeCTH
IICIIOIb3yeMbIX pacTBOpHTesiell. TIpH peskoM BcachiBaHHH B Kamepe
Hacoca Jlaxe NpelABAPHTENbHO Jera3sHpoBaHHblE PACTBOPHTENH
IHorAa 06pasyioT napoBble My3bIPH, NPENSITCTByIOWHE paboTe Kia-
NaHoOB. IJTOT ?(p(pem HanboJlee BBIPAXXeH Yy TAKHX JIETKOJNETY4YHX
pacTBopHTe/ieH, KaK MEHTaH, alueToH, MEeTHJEHXJIODHZ H JHITHJIO-
BRI 3¢up. Kpome Toro, mojsHKHble (a3bl, COfepKaiiHe 5TH Be-
L1eCTBa, MOTYT H3MEHHTb CBOH COCTAaB B XOJ€ HCIOJb30BaHHS, H3-3a
liCMapeHus, 4TO MNPHBOAHT K HEBOCNMPOH3BOAHMOCTH BeJIHYHH ynep-
AHBAHHA. B CBSI3H ¢ 3THM B NmpaKTHuecKoi paGoTe cienyer H3be-
rathb pagmopmeaeﬁ, KHOSWHX OpH  TeMmnepartype HHxXKe 60°C
C 1pyroit cTOpoHBI, 115 MeHee JIETYYHX pacTBOpHTeJel xapaKTepHa{
O0J1ee BBICOKAsl BSI3KOCTb, YTO OTPHIATEJbHO OTpaXKaercsi Ha 3¢-
(PEKTHBHOCTH pa3jieJieHHst M BBIHYXIAeT HCHOJb30BATb GOJIblIIHE
1aBJEHHS 15 AOCTHXKEHHS XKejlaeMoH cKopocTH pasienenus. [Ipe-
A€IbHO 10MyCTHMAas BSI3KOCTh MOABHXKHOH (a3bl 3aBHCHT OT pas-
Mepa HacTHiL cop6eHTa M KayecTBa yNaKOBKH KOJOHKH. B Kkaue-
CTBE OpHEHTHpa MOXHO YyKasaTbh Bejguunny 1,5 cIl. [Ipu rtako#
BSI3KOCTH H JIHHEHHOH CKOpOCTH MoABHXHOH dasel okoao 0,4 cM/c
i)lggm;e;ige E{a BX0J1€ KayeCTBEHHOH KOJIOHKH He JOJIKHO NpeBbIIIAaTh
e BS.IBKIEI:J]H BCE Ke OOCTOATEeNbCTBA BHIHYKIAIOT 110J1b30BATHCS
e MH MO1BHXHBIMH (a3amH, KOJIOHKY CJelyeT TepMocTa-

& pu nosuiliennok Temneparype (Hanpimep, 60°C).
pens fipeleiennble TpeGoBaHHs K PACTBOPHTENSAM NpeIbABJIAET

JIb3YEMblH MeTOJ JeTeKTHpoBAHHA. [IpH NpuMeHeHHH deTeKTo-
g(;rsj: OCHOBAHHLIX HA MOTIOIEHHH CBeTA, MOABHXKHAs (asa R0JKHA

b Npo3paunoil B u3OpaHHOH cmekTpajbHoH o6aactu. Ha6op
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Ceoiicrea pactsoputeaeti 6aa BIXKX

Temre- 11 e:
Maot- Kosdduutenr pene1
PacTBOpHTEOD Kﬁ?xg;%z, H(';I((:)TTb Bﬂacl}cl).c-rb‘ “Pe“OM;'{)eH”" npoapﬂa;:ocm
° dz 25°C "p Yd-cBeTa, HM
AuneroH 56 0,79 0,30 1,356 330
AUETOHHTPH 82 0,78 0,34 1,341 190
Beuson 80 0,88 0,60 1,498 280
Boaa 100 1,00 0,89 1,333
FekcaH 69 0,66 0,30 1,372 190
Fentau 98 0,68 0,40 1,385 195
Jlu6yTHIOBLIH 3UD 142 0,77 0,64 1,397 220
IlumeTHIDOpPMaMHULL 153 0,94 0,80 1,428 268
JluokcaH 101 1,03 1.2 1,420 215
JLuXJI0p3TaH 83 1,25 0,78 1,442 228
JuaTunoBblit 3¢Hp 35 0,71 0,24 1,350 218
H3o0kTaH 99 0,69 0,47 1,389 197
H3onponunosnii 3¢up 68 073 0,38 1,365 220
MeTtaHoa 65 0,79 0,54 1,326 205
MeTHIeHXJOp KA 40 1,33 041 1,421 233
MeTHJSTHIKETOH 80 0,86 0,38 1,376 329
MeTH/ue 1030753 125 0,97 1.60 1,400 210
TlenTan 36 0,63 0,22 1,355 205
TIponauoa-1 97 0.80 1.9 1,385 205
TMponanoa-2 82 0,79 1,9 1,384 205
TerparuapodypaH 66 0,89 0,46 1,405 212
Tonyon 110 0.87 0,55 1,494 285
TpusTuaaMuu 89 0,73 0,36 1,398
YxcycHas KHCJIOTa 118 1,05 1,1 1,370 230
Xaopodopum 61 1,49 0.53 1,443 245
1lukaorekcaH 81 0.78 0.90 1.423 200
YeTHpexXJIOPHCThI# 77 1,60 0,90 1,457 265
yrJepoa
Sranoa 78 0.79 1,08 1,359 210
STHnauerar 77 0,90 0,43 1,370 256
STHJIEHTIHKOJb 182 11 16,5 1,431 210
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Ta6auwa 3.1

* 3yaueHHs napaMeTpOB B3ATH H3 paGoTh [256].

pacTBopHTesel, Npo3paunnx Aas Y P-csera BOJIOTH 10 190—220 uM,
N0BOJIbHO BeqHK. OJHAKO B KaKJA0M KOHKpPETHOM CJydae 3TOT MO-
Ka3aTeJb ONpejeJsieTcsi He CTONbKO (PH3HUeCKHMH CBOHCTBaMH OC-
HOBHOTO BELIECTBA, CKOJbKO cojaepxKaHHeM Y@-NOriomarnunx
npumeceil. ITockosbky conepxanHne TaKHX npuMeceil yacto He HOp-

MHpyeTcsi Aaxe JJs pacTBOpHTeJeH KpanHHKalHH «XUMHYECKI

YHCTHIi», PEKOMEHAyeTCs NPHUMEHsTb PACTBOPHTENIH CHELHANbHbIX
KBAaJHOUKAUHH — «11s1 XKHIAKOCTHOH XPOMATOTPapHH» HJIH <A1
cneKTpockonuu». [IpH OTCYTCTBHH TOTOBBIX pactsopHureJiell Heob-

3.110upy10é101a;1 cdaa, TTapameTp pacTBOpPHMOCTH
Mapa- {405]
ba Ipynna
Ha OKHCH Ha CHAH- PI 6 oern
aJIOMHHHSA Kare.e T 60 6“ Gb roeT
0.56 51 1051 6,41 0
0,65 0,50 58 1315 10,17 oigg 11?’2 &
0.32 27 971 0.16 0.18 104 VII
102 2552 1535 1655 109 VIII
0,01 0,01 0.1 7.74 0,02 0 0
0.01 0.01 0.2 791 0.03 0 0 _
8.26 0.86 0.30
o5 64 118 6,2% 0* lifg* 11
0.0 48 1065 0.43 147 171 VI
4t 35 1064 371 1,68 3.3 A
0, 28 792 1,68 0.19 140 I
0,01 0,01 01 7,33 0,04 0 0
025 034 24  T1* 1.0* 0% 3,0% I
0,95 07 51 1585 6.72 7,18 12.9 11
0.42 0.32 31 1068 3.67 1.92 43 v
051 gg 9.96 512 0.58 15.0 VI
- 0.0 7,65 0,03 0 0 m
082 40 1297 3.54 412 10,0 1
082 04s 39 1237 312 421 10,2 11
0.7 , 40 988 297 0.78 16.3 11
029 24 953 0.32 0.29 102 VII
, 19 7.5% 0% 0% 45% I
0,40 0,26 2(1) 8 | v
. , , 9.87 1.95 1
0.04 —02 82 0* 0454 (3)'*1 Vi
0,18 16 86* 0* 0* 0,5% —
0.88 43 1365 4,29 5.1
(1).58 0,38 44 957 232 o’2g %ég {/II
11 69  17.0* 6.8% 6.1% 6.1* v

;%ilubM}gr\(:eKaqecrsa HX MOXHO OYHCTHTb B J1a6OPaTOpPHH C no-
qVBCTBHAT.eJ’l;(;igB, H3JI0KEHHbIX, HanpuMep, B [3, c. 437; 20, c. 115].
Daana Koa(pq(;b pedpPaKTOMETPHYECKOrO AETEKTOPA 3aBHCHT OT
By 03¢ 1ILHEHTOB NPeJIOMJIeHHs NOABHXKHOK (a3bl H aHa/H-
e AH “Mé,IHHeHHI/I. Ha 3ToM OCHOBaHHH 151 GoOJbLIHHCTBA
,\mmmam)p HEHHS MOXHO DeKOMEH/0BaTh NOXBHXKHBE (a3b C
pamé HRIMH BEJHYHHAMH KOI(Q(QHIHEHTOB mNpesjoMJeHHs. Xa-
Qecxogﬂrcgf}i{l? 3pacmopmeneﬁ, HanboJiee BaXHBe ¢ XpomaTorpadu-
peHusi, npuBeaensl B Tabiu. 3.1,



rJIABA 3 40

3.3. SJIIOUPYIOLIAS CUJIA U CEJIEKTUBHOCTD

Kak H cop6aThi, pacTBOPHTe/H, APHMEHsEMble B B3)KX, pas-
JMYAIOTCA MO NPOYHOCTH COPOLHH H CHJIE B3aHMOJEHCTBHS C pas-
JeJseMbIMH BemectBaMH. OJHH M3 HHX CHOCOGHBl CMBITb C KO-
JIOHKH JIHIIb cjaabocBsizaHHble copbaTbl, ApyrHe — BHI3bIBAOT Ae-
cop6IHI0 MOYTH JIOGBIX MOJEKYJ. SICHO, uTO COCTOAHHE paBHOBE-
CHSI B CHCTEMe B KOHEUHOM HTore ompejeJsercs GajaHCOM MEXMO-
JeKyJApHHX B3aHMOAEHCTBHA. B 4acCTHOCTH, MOJEKYJbl MOABHK-
HOH (a3bl MOTYT B3aHMOJEHCTBOBATH C MOJEKy/1aMH pas3lessieMBIX
gemects. OO6pasylolnecss accolHarsl, Jlaxe H OYeHb HeCTOHKHe,
[OUYTH HeH36exHO HMeIOT CPOACTBO K copOeHTy, oTaHdaiouleecs oT
CPOACTBA HEACCOLUMHPOBAHHbIX MOJIeKys. B pesyapraTe acCouMailit
copbuusi MOXKET CTaTh MeHee HIH GoJjee npoutoit. C apyro# cro-
POHBI, MOJIEKYJIbl IOABHKHOH (pasbl MOTYT KOHKYpHpOBAaTh Ha MO-
BEPXHOCTH COpOeHTa C MOJEeKyJaMu pasjelseMbix cOeJIHHEeHHH, BHI-
TeCHSIS MOCJENHHe C AKTHBHBIX UEHTPOB H CHOCOOCTBYS CMELIEHHIO
paBHOBECHS B CTOPOHY [€COPOLHH.

B HAKOCTHOH Xpomartorpadun HanGojee BaKHbl AMCNEPCHOH-
HOe, AMMOJb-AHIONbHOE MEXMOJEKYJIsIpHble B3aHMOAEHCTBHSH, 06-
pa3oBaHHe BOJOPOAHOH CBSI3H, 3JIEKTPOCTATHYECKOE B3anMoJeHcT-
BHe MEXIy Pa3HOHMEHHO 3apsKeHHbIMH HoHaMH. [lisi onpejeie-
HHS OGLIErO XapaKTepa BJHSHHA TOTO HJIH HHOTO pacTBOpHTENs Ha
yaAepKHBaHHE HCHOJb3yeTCs MOHATHE aatoupyroujeti cuabl, CyTb Ko-
TOPOr0 HJIOCTPHPYIOT HHXKEMPHBEJEeHHbIE NPHMEPLL.

[Iycrh Tpebyercsi pasjiesiuTbh TPEXKOMMNOHEHTHyIO ~CMeCh Be-
mects X;, Xo, Xs. MicXons H3 anpHOpHBIX coo6paKeHHH (nampuMep,
cxembl Ha pHC. 2.3) Mbl BbIGpajiH HENMOABHXKHYIO a3y, HO Heo0Xo-
JHMO TakXe BbOpaTb COCTaB NOABHXKHOM da3pl. Hcnoitas
pacTBopHTesb Aj, MOJYYH.IH XpOMATOrpamMy 6e3 NPH3HAKOB 3J110-
HPOBAHHSl KOMIOHEHTOB (pHC. 3.1,a). MoXHO NpHMEHHTb KaKoOii-
GO apyroil pactsopHTenb Ay H MOJYYHTb XpOMATorpaMmy, Mpi-
sefennyio Ha puc. 3.1,6. Tlpu stoM oGHapyxnBaeM, XOoTd W CJIHLI-
KOM MeiJIeHHoe, 3/1I0HpoBaHHe KommonentoB X; M Xp, B TO BpeMs
Kak Xs; copOHpyercsi MO-npeHeMy HeoGpaTHMO. OTHOCHTENBHO
0GOHX HCNBITAHHBIX PACTBOpHTeJEH MOXKHO 3aK/OYliTh, HTO OHH
061a1al0T SBHO HELOCTATOUHOH 3JioHpylolel cuioi. [IpH Hemosb-
30BaHHH TpeTbero pactBopuTens b, o6HapyXHBaeM, H4TO KOMIIO-
HeHTHl CMeCH MOuTH He yjlepxusaiorcst (puc. 3.1,8) AHaOrHUHBIH
pe3yJbTaT nojiydaeMm C pacTBOpHTeNEM b, (puc. 3.1,e). B oboux
nocieAHHX cayuasx pasgenedue Xi, Xp, X3 HeY10OBJETBOPHTEJBHO,
PACTBOPHTENISIM NPHCYIA CIMWKOM OoJbllas 3JiOHpyOWas CHIA.
BoaMoxKHO, 4To NpH jajbHefiliem nepeGope pacTBOpHTesiefl Hail-
Jem, HaKoHell, pacTBopuTtesab b;, B KOTOpoM yaepxkuBaHHE M pas-
nesnenue npuemaemsl (puc. 3.1,0), T. e. cHaa pacTBOpHTe]H b
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Puc. 3.1. K onpeaeaenno
STIOHPYIOLIe] CHJAB H Ce-
“IeKTHBHOCTII pactBopi-
Tesnell.

o;nsxa K omunMa.anoﬁ. EcrecTBenno, npuyuHa pasHoro meficTBus
}g Ccz(B)(})Kp}?TeJlen A,, Ay, By, By, Bb; npn pa3jiesieHHd CMeCH Kpoercs
. OM KOMINJIEKCe MEeXMOJIeKYJ/APHBX B3aHMOAEHCTBHH B CH-
CTe€Max pa3HOro CocTasa.
e ;%Elérlsé)é;)casom, 3JI0HpYIOIAs CHJa NOJABHXKHOH ¢da3el — 3To
) KOMHOHeHTaB TynaTb B TaKHE MEXMOJEKyJsipHble B3aHMOACHCTBHSA
nolerT] MII CHCTEMbI, KOTOpblE Cnoco6CTBYIOT Aecopbuun pas-
Ypa(pH‘qu‘KHx e;HHeHHH, Gosee OBICTPOMY HEpeMEILEHHI0 XPOMATo-
A OH. KoHKpeTHBIE (DH3HKO-XHMHUECKIIE MeXaHH3Mbl
pacTBopHTeJsl Ha COpOIMOHHOE DABHOBECHE pPa3JIMYHBI B

Pa3THYHBIX pexkximMax
Jerax. p B3JKX u paccMoTpeHsl B caeiylomux pas-

N

np“,g(;'ilﬂﬂbrlsbmo,meﬂm TPaHCNOPTHOH QYHKUHH B NOABHXKHOH (hase
e JI00bIe KHAKOCTH, NOCTATOYHO XOPOLIO pPacTBOPSIOUIHE
) HTH NpoGbl, H BHIGOP TAKHX XKHAKOCTEH 0BOJbHO LIHPOK.
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Oanako H3 MpHBEIEHHOro NMpHMepa SICHO, 4YTO BHIGOp pacTBOpHTe-
Jei TOAXOASHIed 3JI0HPYIOUIeH CHJIbB YyXKe 3HAaUWTeJbHO MeHblue.
K ToMmy e MOHCK HX MOXKeT OCYLIeCTBJSITbCS TOJNBKO METOA0M
npo6 H OWHGOK, YTO BecbMa TPYyA0eMKO. MHOTOKpaTHOro yseJsuye-
Hus THOKOCTH MeToda BI)KX, oforauleHnsi ero BO3MOXHOCTeH
JOCTHTAIOT 3a cueT MpHUMEHeHHs B KauecTBe MOJBHXKHBIX (a3 cMe-
ceil pactBopuTeseil. [IpHHUMN cOCTaBJIeHHsS TAKHX CMeceH MPOCT.
Heo6xoaumMo B3ATh JBa HHAHBHAYaJbHbIX DACTBODHTEJNs. OAHH C
3aBeJOMO HeJ0CTAaTOUHOH 3JIOHpYIOLeH CHJIOH, APYrod — c 3aBe-
JAOMO H36bITOUHOH. M3 3THX ABYX OCHOBHBIX PacCTBOpHTEJEH MOXKHO
IPHFOTOBHTb MHOXECTBO pa3JIHYHBIX TOABHKHBEIX (as3; YacTb HX
o6si3aTeqbHo OyfeT o6JaaaTh MOAXOAsUIel 3JIOHpYIOmlel CHJIOH™.
Hanpumep, u3 pactsopureneit A;, A, b), B, M0XHO MpPHrOTOBHTH
yeThipe GHHApHBlE CMecH ¢ yKasaHHol cuioi: ABy; AsBi; Asby;
AB,. CooTBeTcTByIOIIHE XpOMaTOrpaMMbl  MpejiCTaBJCHBI Ha
puc. 3.1,e—u. Y3 pucyHKa BHAHO, YTO B cpeiaHeM KO3(Q(HLHEHTH
eMKocTH KoMnoHeHToB X, Xp, X3 BHOJHe NpHeMJeMbl.

Cuna pacTBOpHTeNSl SIBJAETCS 3KCNEPUMEHTAJNBHO oOIllpeaessie-
MbIM HHTerpajibHbiM mnapamerpoM. Ona OTpa)KaeT HEKOTOpPYIO yc-
pEeHEHHYIO0 CIOCOGHOCTh MAaHHOTO BEILIECTBA K MEXMOJIEKYJAPHBIM
B3aMMOJEHCTBHSAM pPAa3JIHYHON MpHpOAb. BbipaxkeHHe «mnoaxoasi-
Has CHJa pacTBOPUTEJsI» O3HayaeT, YTO Ha JaHHOM copOeHTe JaH-
HOMy cop6aTy COOTBETCTByeT NpHeMJeMoe 3HaueHue k’. B To xe
BpeMs SICHO, YTO JJIs PasjeNeHHs ABYyX COeIHHEeHHH MOJOHAeT He
ao6ast M3 NOABHXKHBIX (a3, OO6JafaloUHX HeoOXOQHMOH CHJIOH.

Bepuemcsi k npuMepam Ha puc. 3.1. Ha xpomarorpammax 0—u
y Bcex BellecTs HabJI0aeTcs Xopollee yaepxHBaHHe, OAHAKO y10B-
JETBOPHTENLHBIMH MOXKHO CUHTATb TOJBKO XPOMaTOrpammel 0, X,
u. Ha xpoMatorpaMMax e M 3 OTJeJIbHble Hapbl MHKOB HMEIOT He-
JHOCTaToOYHOE pasjedende. B Takux ciaydyasix roBOpHM, 4TO CeJek-
THBHOCTb CHCTeMBI HejocTaTodyHa. CeJIeKTHBHOCTb CHCTEMBl, B KO-
TOPO#l HCIOJb3YeTCsl JaHHas HeMmojABHXKHAs (asa, B NMEpBYO Ode-
peab omnpejessieTcsl CeNeKTHBHOCTbIO HCMOJAb3yeMOH IMOJABHKHOH
¢asn. CeJeKTHBHOCTb MOCJefHeH CBSi3aHa € ee CHOCOGHOCTBIO K
crenHdHYeCKHM B3aHMOJEHCTBHAM ¢ cop6aTaMH, 00JaialolHuMH
onpeleneHHbIMH npusHakaMH. OHa mposiBJAsieTCs B TOM, 4TO TOYHOE
3HaYeHHe 3JIOHpYIOUIed CHJIBl AaHHOTO PAacTBODHTENSI HJIH CMeCi
M0 OTHOIIEHHIO K copfaTaM pas3JHYHOrO CTPOCHHS MOXKeT OGBITb
pasinyHbiM. CeJeKTHBHOCTb, KaK H 3JIIOHpYIOIias CHJla OGHHAPHOH
NOABHKHON (pa3bl, OmpefensieTcs Mpexae Bcero MpupoAo# GoJee
CHJIBHOTO €€ KOMIIOHeHTa.

* B COOTBETCTBHH CO CJIOXKHBINEHCS NPaKTHKOH NPH OMNHCAaHHH COCTaBa MOA-
BHXKHHIX (a3 KOHLEHTPAuHs pacTBOpHTeNs D Bepaxaercs B O6BEMHHIX JOMSX H
nanee oboznavaercs kak ¢(%). CumBoiom C B HeOGXOAHMHX clydasx o6o03Ha-
yaeTCH MOJIApHas KOHUEHTpPAauHs pacTBOpHTens B.
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OnucaHHBIi MOAXOA K MOAGOPY COCTaBa MOJABHKHBIX daz pas
BI)KX B nacrosimiee BpeMst o6wenpuHsT. B cocTas mouTH 060k
IIOIEBPI}KHOI:I ¢ba3bl BXOAHT KOMMOHEHT, COPOUHOHHO MeHee aKTHB-
HbIH, BBIMOJHAIOUINA NPEHMYIUIECTBEHHO TPAHCMNOPTHYI (YHKLHIO,
H KOMIIOHEHT, COPOLHOHHO aKTHBHBIH, CayXaimuit auas peryJjuposna-
HUSl paBHOBecHs. B cooTBeTcTBUM cO c/loXKHBIIeficd MpPakTHKON a-
Jiee B 3TOH KHHIe PACTBOPHTEJH NepPBOro poja 0603HaYeHH GYKBOH
A, pacrtBopuTesnn BToporo poga — B. EcrecTseno, poJIb ONHOTO
1 TOro e KOMIOHEHTa B Da3JIHYHBIX MOJABHXKHBIX (a3ax H B 3aBH-
CHMOCTH OT XapakTepa HeMOABHXKHOH (asbl pasnuuna. Hampumep,
B MOABHXKHOH (hase rekcaH—xXJ0podopM MocjaesHee COeIHHEHHe Bb-
CTymaeT B KayecTBe pacTBOpHTeNs b, a B cucreme xsopodopM— me-
TaHOJ — KaK pacTBOpHUTeNb A.

C uesbio MOBBILIGHHS CEJEKTHBHOCTH pasjieJeHHsI 4acTO HCHOJIb-
3YIOT MOJIBHXKHble (hasbl Gojiee CJI0XKHOrO COCTaBa, 4eM GHHApHbIe
cmech A+4DB: nanpumep, A+B,+B, uan paxe A+DB;+ Bby+Bs.
Bo MHOrux cayuasix sTo UpDHBONMT K yJyuUIeHHIO pasjeneHus,
XOTs, CyAsl MO ONMyGJHKOBAHHBIM B JIHTEPAType MeTOAHKAM pasje-
JIeHHs], pUMEHeHHe TpeX- HJH YeThIPeXKOMIOHeHTHBIX MOJABHMKHBIX
¢a3 ne Bcerfa ompasiaHo, 0COGEHHO eCaH pasfiessieMasi CMeCh He
CJHLIKOM cji0XHa. [Ipu oOleHKe nepcneKkTHB MPHMEHEHHS CJOKHBIX
3JII0EHTOB MOJIE3HO COOMI0AaTh Ccaefyiollee NpaBHJO. PasjeneHue
CMECH H3 7. KOMIIOHEHTOB, COPOUPYIOMHXCS O CXOJAHOMY MeXaHH3MY
(ecan OHO BooOlle BO3MOMKHO), OCYUIECTBJSCTCS HAHJYYIIHM OG-
pasoM ¢ MOMOUIBIO N-KOMIIGHEHTHOI'O ' 3JII0EHTAa, COCTOALIEro M3
pacTBopuTenss A u n—1 pasaHYHBIX pacTBOpHTeJeli THna B. Yse-
JHYEHHEe YHUCJa pacTBOpHTened B cBblllle n—]1 MOJOXKHUTEJbHOrO
BJHSHHA Ha pasjiefieHHe He oKasbiBaeT. HeoGXoaMMocTh HCIOJb-
30BaHUs, HampuUMep, TPEXKOMIOHEHTHOrO 3JII0EHTA MOXKeT BO3HHK-

HyTb JIHIIb TNpPH aHajH3e TPeXKOMIOHEHTHbIX M 6ojiee CJA0KHBIX
cMecei.

IlpuBenennas obmas TakTHKa BoIGOpa COCTaBAa  MOABHIKHOM
¢aspl HemocpeaCTBeHHO NMPHMEHHMaA JIMIIb B MPOCTEHWIAX CJAydasx,
B OTCYTCTBHE 3aTPYAHEHHH, CBA3aHHBIX ¢ OCOOBIM XHMHUYECKHM Xa-
paktepoMm paspgesnsieMblx BemlecTB. [Ipn H3ydeHHH BBICOKOMOJSID-
HbIX W HOHOTEHHBIX COe/IHHEHHH 3aYacTylo He yjpaercs HalTH yHOB-
JICTBODHUTEJLHOrO peIIeHHs 3TUM NpPOCTeHIIHM Cnoco60oM, TaK Kak
AN HHX XapaKTepHa TeHJeHUHs 00pa3oBbIBATb ACHMMeETpHYECKHe
AHOMAJIbHO YUIMpeHHble XpoMartorpaduyeckue 30Hb. HMuoraa “au6o
BooOuie He ynaeTcs NOGHTbCS 3JIOHPOBAHHMS, JHO0 Hao60pOT —
BpeMeHAa YyAepXKHBAHHA CJHIIKOM MaJjbl. MOXHO Ha3BaTh HEKOTO-
pble THIIHYHblE NPHYUHBI TAKHX OCJIOKHEHHH:

— B CHCTeMe OjIHOBPEMEHHO ocyllecTBasieTcs copOuHs Mo He-
CKOJIbKHM Da3HbIM MeXaHH3MaM;

— H30TepMa copOunn He/MHHeHa;
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— Mosekyabl cop6ara /i cOPOeHTa HAXOAATCS B ¢dopme, mpe-
nATCTBYIOLIEH peasnH3annu TpeGyeMoro MexaHHsMa copbuuy.

KpoMe Toro, HHOrla fa)e MNpPH YJOBJieTBOPHTEJbHBIX CHMMET-
pHH MHKOB H yJeDXKHBaHHH BO3HHKAeT HeOo6XOAUMOCTb DafHKaab-
HOTO H3MEHEHHMS MeXaHH3Ma pasjeieHHs Ha JaHHOM copleHTe C
TeM, 4TOGb 10CTHYb TpebyeMOH CeJIeKTHBHOCTH pasjeeHHs Onpe-
JeneHHbIX KOMIIOHEHTOB. .

VeTpaHHTb pSIL HEXKeNaTeNbHBX fBJCHHH, a8 TaKke HUIMEHHTH
B HY>KHOM HamnpaBJeHHH CBOACTBA cOpOeHTa pelKO ylaercd ¢ mo-
MOIIBIO OGBIYHBIX, XHMHYECKH HEHTPAJbHBIX PaCTBOPHTE/ICH. Stoit
LeJH JOCTHTaloT ¢ MOMOLIBIO CHeH(pUYIECKHX MOAH(HKATOPOB —
106aBOK, BBOAMMBIX B TONBHXKHYIO (asy B HeGOJBIIMX KOJHYECT-
Bax (0,01—2%) ¢ ueJbio H3MEHEeHHsl TePMOJMHAMHYCCKHX Xapak-
TepucTHK mpouecca. [ledcTsue MOZH(pUKATOPOB MOXKeET ObTb CBS-
3aHO C PpA3JHYHBIMH (PU3HKO-XHMHYECKHMH MpOLECCaAMH. Hanpu-
Mep, OHH MOryT GJOKHPOBAaTb COPOUHOHHO HanGoJjiee AKTHBHBIE
LeHTPH HEMOJABHXKHOH (ha3bl, MOBHIUAS TeM CAMbIM ee XHMHUECKYIO
OJHOPOAHOCTb. B APYrux ciydasix MOAH(PHKATOP MOKET HCIONB30-
BAaTbCS JIA TOAABJEHHA HOHM3auuu cop6ara, YTO OGHYHO MPHBO-
HT K yaydlleHHIo GopMbl MHKA.
8 Hor}l,nz Bcerja qésgueﬂue cnenuduyeckoro Moaudukaropa Ha-
npasJser copbuuio Mo HauGosee BHIFOAHOMY B JaHHOM Cjydae Me-
xanusmy. HauGosee pacrmpocTpaHeHHble MOAHGHKATOPB! BOAHBIX
M BOJHO-OPraHHYECKHX TOJBHMKHEIX (a3 — COJH, KHCJOTEH, (i_cl-
HOBAHHs, NPUAAIUIHE 3JMIOCHTY XKelaeMylo HOHHYIO CHJy H pIi.
[MoxsuxHbie (asbi Ha OCHOBE OPraHUYeCKHX PacTBOPHTE/CH MOJII-
HIHPYIOT Yalle BCero OpPraHHYeCKMMH KHCJIOTAMH H OCHOBaHHSIMU.

3.4. KTACCU®UKALIMSI PACTBOPUTEJIEN

Heab KaaccHpHKALHH pacTBOpHTeJiell ¢ TOYKH 3pEHHs HX Xpo-
maTorpadHuecKuX CBOHCTB 3aK/IO4aeTcs B CO3AAHHH cTpoitHo# cu:
CTeMbl, M03BOJIAIMIE]l MPOH3BOAHTL OUEHKY HX CHJIBL H CeJIeKTPIB_
HOCTH, OCYLIECTBJIATH UeJeHanpaBieHHbH BHIGOp COCTaBa MOJABHX
HH)E:)J?}?)ZTponHue psabl — mpocTefimas GopMa OUEHKH CHJb HH-
JHBHAYaJbHBIX pacTBopHTesed. OHH NAlOT KOJHYECTBEHHYIO gliemg
afcopOLUHOHHON CIOCOGHOCTH pacr::p:}:‘ye[;len B TeX HJH HHBIX P

¥Max Xpomatorpadguueckoro pasiesn .
" HapaMpeTp ango;?)ﬁunonﬂoﬁ CHIIBL PacTBOpUTENs e [367] ¢ du-
3HUeCKOH TOUKH 3peHHs MpeiCcTaBiiseT COG0H OTHOCHTEJNbHYyIO SHEP-
[HIO B3aUMOJCHCTBHS MOJeKysn MOABHIKHON dasbl ¢ HOBerHOCTb;O
agcop6enta. OH mpensioxeH Ans ajcop6uHOHHOI XxpoMaTorpadH \
W ero UMC/JEHHbie 3HAYeHHs [/ PA3HBIX HEMOJBHXHHIX (a3 pa3
nuuHbl. B Ta6a. 3.1 npnpeiensi 3HayeHus g° LA pasAHUHBIX pact-
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Ta6auma 3.2
Saoupyrouan cusra pacreopureaned

CopGenr
PacrBopuTean CHMNKA- OKHCB caxa
reap* a.’llOM:l- [94]

HHA

Tekcan 0,01 0,01 0,10
Bensoa ‘ 0,32 0,20
XJIOpHCTHIA GyTH.I 0,20 0,26 0,13
Xaopodopm 0,26 0,40 0,18
Mertuienxaopug 0,32 0,42 0,13

HsonponuaoBuiit 3¢up 0,34 0,28
Srunauerar 0,38 0,58 0,13
Terparuapodypan 0,44 0,57 0,14
AUeTOHHTPHJI 0,50 0,65 0,04
Meranon 0,70 0,95 0,00

* [375, c. 366].

BOpHTeJICH, CHJIMKAre/asi H OKHCH aJIIOMHHHS B KauyecTBe HEMmoABHXK-
HpIX ¢a3. O6bYHO Ha BceX MOJSIPHBIX HEMOABHKHBIX (asax cuia
pPacTBOPHTE/IS yBeJHYHBAeTCA 110 Mepe pOCTa €ro MOJISIPHOCTH, a
JJISl HeTOJIAPHBIX HeNMOABHXXHBX (a3 xapakTepHa oGpaTHasi mocJe-
J0BATeJbHOCTb. DTO MOATBepKAaer Tabua. 3.2, B KOTOpPOil comocras-
JieHbl 3HayeHHus ¢° psila pacTBOpPHTEJIEH HA CHJMKAresje, OKHCH aJio-
MHUHHSA B MOAHDHIHPOBAHHOH caxKe.

Hekortoprle pacTBopuTesnn OTAHYAKOTCHA CreUH(HUYECKHM Xapak-
TepoM. Tak, M30MNpONHJIOBLIH 3QUpP MNPOSABASET CPABHHTEJHHO CJa-
Gy10 3JIOHPYIOIIYIO CHJIy HA OKHCH aJIOMHHHS, a XJopodopM Ha
3TOM COpOeHTe OTHOCHTeNbHO CHJbHBIA 3j10eHT. I'ekcaH, KOTOpHIH
MeHee MOoJifipeH, YeM XJOpo(opM, BONpPeKH mpocTefillefl JOrHKe $iB-
asiercss Gosiee caabbiM PacTBOpPHTENEM MO OTHOIIGHHIO K MOAH(I-
uHpoBaHHOH caxe. [Tapamerp €’ — mepBasi oTmpaBHas TOYKa MpH
BoI6Ope cocTaBa MOABUXKHOH a3kl Aad  afAcopOUHOHHOH XpoMa-
Torpaduu. Ojanako (akTHIeCcKOe TMOBeJCHHE CJIOXKHBIX MOJH(YH-
KIIHOHAJIbHBIX COPOATOB MOXKeT OTJHYATbCSl OT OXKHAAEMOro Ha Oc-
HoBanuu BennduH g°. [Tapamerp € 3aBucuT oT BhiGOpa CoenMHeHHH,
N0 KOTOPHIM OH 3KCIACPUMEHTAJNbHO ONpefeseH, H MO3TOMYy Bceraa
HeceT Ha cebe meyaTb CeJNeKTHBHOCTH. B 4dacTHOCTH, MO AaHHBIM
[94], cuna pacTBopuTeNs 3aBHCHT OT Kjacca cOp6ATOB, MO KOTOPbIM
OHa HaifileHa. YKe CTOJb HeGOJBIIOA Pa3HUIBI B XHMHUYECKOH MpH-
polie, KaK MexXJy METHJI0eH30/iaMH H KOHJEeHCHDOBAaHHHIMH apoMa-
THYCCKHMH COeJIMHEHUSIMH, OKa3hiBaeTcsi AOCTaTOYHO, 4TOOH Hapy-
LIHTD JAI00TPOINHYIO MOC/1e]0BaTENbHOCTD.

Ha ocnoBannu nannmix Popunaiinepa [331] o pacTBopumocTH
napos CHaftfiep [368, 369] npemnoxun mapamerp P’, KOTOpHlil
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Puc. 3.2. 3aBacAMOCTb MeXAY [NapaMeTpoM noJsipHocTH P’ M mapaMeTpoM pa-
CTBOPHMOCTH Or: | — aueToH; 2 —— aueTOHHTPHJ; 3 — Gensox; 4 — GyTaHOA-1;
5 — YeTHIPEXXJNOPHCTHI yriepos; 6 — xa0podopM; 7 — AHUXAOPSTaH, 8 — MeTH-
JEHXJ0pH); 9 — AH3THNOBHH 50Hp; 10 — nuokcaH; /I — sraHox; /2 — sTHA-
auerar; I3 — mnentaH; I4 — MeraHon; 15 — wuHTpoMeTaH; 16 — TeTParuapo-
¢ypau; 17 — Boaa.

MOXKeT CJYXKHTb MepOH 3JIIOMPYIOUIeH CHJBI B pachpenequTe/bHON
XpoMartorpaduH. YKkasaHHbIi napamMeTp paccUHThIBAaeTcsi KaK CyMMa
JIOTapu(GMOB KO3((QHUUHEHTOB pacrlpefleleHHss pAja CTaHAapTHHX
BEWIeCTB (ITaHOJ, AMOKCAH, HHTPOMETaH) MeX1y mnapoBod (asoil
1 UCIIBITYyeMbIM PacTBOPHTEJEM.

[lapamerp pactsopumoctn Xuibie6pania 8¢ [199, 200] Takxke
MOKeT ObITh HCNOJIb30BAH AJf OIEHKH MOJAPHOCTH H 3JIOHpYIOmleli
CHJIBL PaCTBODHTeJIs. Ero yucjoBbe 3HAUGHHSI OTYETJHBO KOPpeJH-
poBaubl ¢ BesqnunHaMu P’ (puc. 3.2). B To ke BpeMs BHAHM, 4YTO
pas6bpoc TOYEK BeJMK, CJELOBATENbHO, MeXAy JBYMA IIKaJaMH
€CTb CYLIeCTBeHHbIe pasJHuud. BuauMmo, B KaKgo# M3 cHCTeM HMe-
I0TC PaCTBOPHTEJH, ¢ MOJIOKEHHeM KOTOpBIX He MO3BOJSeT COrJaa-
CHTbCS BECb ONBIT KHAKOCTHOH XpomaTorpaduu. Tak, Hampumep,
C TOYKH 3pDEHHA mapamMerpa Or OJMHAKOBOH CHJOH MAOJIKHBI 06Jia-

AaTb renTaH U 3Qup, a ¢ TOYKH 3PeHH$ napamerpa P’ — aueroH,
JHOKCAaH U MeTaHoJI.
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Heckonbko uHasi mkana smioupylomwell cuabl AJsi 06pamieHHo-
¢asosoit xpomartorpadun npeasnoxena B pabore [371]. OcHoBwi-
BasCb Ha TOM, YTO [/ 3TOrO peXHMa XapakTepHa 3aBHCHMOCTb

lgk'=1gk’,— SDp, (3.1)

rae R’y  — KO3(Q(HUHEHT eMKOCTH NPH HCHOJAb30BAHHH BOJBI B
KauecTBe MOABHXKHOH (a3l

®p — ob6beMHass J0JS OPraHHYECKOrO PacTBOPHUTeNs B MOA-

BHXKHOH ¢ase,

B KayecTBe KPHTEPHSA 3JIOHPYIOUIH CHJIbl BBIABHHYJH 3HAaueHHe
KospdunuenTa S.

Jlyuwnit, no muenuio aBTopoB [371], Ha6op, 3nauenuit S aus
pacTBopHTeJiel, mpuMeHsieMbiX B oOpalleHHO-(pa30Bo# Xpomarorpa-
¢uy, npuseled B Taba. 3.3.

OTH 1aHHble B LeNOM OTPaXKaloT CPABHHTEJbHOE BJHSHHE pacT-
BOPHTEJIEH. Ha CKOPOCTb MepeMenleHHs 30H B 0oOpauleHHo-(a3oBoi
xpomarorpaduu. CaeayeT, OAHAKO, € OCTOPONKHOCTBIO OTHOCHTbCS
K aGCOMIOTHBIM BeNHYHHAM S, TaK KakK, BONPEKH MepPBOHAYaJbHOMY
MHEHHIO, OHH HEOJHMHAKOBbl AJS Da3JUYHBIX cOpOATOB H, KpoMe
TOro, MOT'YT 3aBHCETb OT KOHLUEHTPALHH OPTaHHYECKOr0 pacTBOpH-
TeJs.

Hpyroit mepoit smoupyiouseif cuasl s 06paimeHHo-(ha30Boro
pexHMa MOKeT cJIyXuTb napamerp P’. B sToMm cayuae camoMy caa-
GOMy pacTBOPHTENI0O — BOjJe COOTBETCTBYeT MaKCHMaJbHOe 3Haye-
Hue napaMerpa. CpaBHenue BeqMuHH S U P’, npuseneHHoe B Tab.
3.3, MOKasblBaeT, YTO OHH AHAJOTHYHO AEMOHCTPHUPYIOT JHIIb 06-
Iyl0 KapTHHY, B OTHOLIGHHH Ke KOHKDeTHBIX pacTBOpHTesei
HeTPYJAHO 3aMeTHTb NMpoTuBOpeuHnsi. B yacTHocTH, B wKajge P’ ane-
TOHUTDHUJ OKasbiBaercss Gosee cjgabbiM pacTBOpHTeJeM, YeM MeTa-
HOJI, YTO COBEPIUEHHO He COrJIacyercsi CO BCeM ONBITOM 00palleHHo-
dasosoit xpomarorpadun. 3abepiasi o6CyXKIeHHe Pa3aHYHBIX 3110-

Ta6auwuma 3.3

Saroupyrowan cusa  (napamerpst S u P’} pacrsopureaet,
ucnoabsyemolx 8 obpaujenno-pasosoll xpomarozpaduu

PacTtBOpHTED S P
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AueToHHTpHA
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OTPOMHBIX PSAJIOB, MOXKeM KOHCTAaTHPOBaTb, UTO BCe OHH MPHOJHKeH-
Hble TOC/eq0BaTeJbHOCTH, OTpaXKawlide peajbHYI0 CHJIy pacTBo-
puTesell JHIIb B caMblX OOLIHX YepTax.

Kak nokasaHo B pasfese 3.3, NpaBHJbHBIH BHIOOD 3JIOHUpYIOLIEH
CHJIBl MOJBHXHOH (asel — Heo6XoJuMoe, HO He Bcerpa AOCTATOY-
HOe YCJIOBHe YCNeLIHOro pasjeseHus. Jljs uesneHalpaBJeHHOTO BHI-
6opa uJM M3MEHEHHs cOcTaBa MOJABHXKHOH (a3bl CJefyeT BBeCTH
PauHOHANBHYID KJaccHPHKALHUIO pacTBOPHTeNCH MO HX CEJEKTHB-
HOCTH, KaK 3TO C/leJJaHO B OTHOLIeHHH 3mionpylouiefl cusbl. OcHOBOR
TaKOH KjaccHQHKAUHM ABJASETCA pas3jHyHAas CHOCOGHOCTH PACTBO-
puTesell BCTymaTb B MeXMOJIeKyJsipHble B3aHMOJACHCTBHA Dasiui-
Hbix TunosB. Hampumep, xaopodopM, 3dHP U OKTHJIOBBIH CIHPT
uMeloT 3Hauenus €° 0,40; 0,38 u 0,50 coorsercrBenHo. CienoBa-
TeJIbHO, MCMOJIb30BAB 3TH PAacTBOPUTEJH B KadecTBe KOMIIOHEHTOB
B,, by, b; B Gunapunix cmecax AB;, AB;, AB3;, MOXHO NONYyYHTH B
cpelHeM YAOBJIETBOpPHUTeJNbHLE BeJUYHHBl YJCPXKHBAHHA [JJsl He-
KOTOpOH rpynmbl cop6aTOB CXOAHOH XHMHYeCKOH mpupoasl. OxHakKo
MpH paccMOTPeHHH NPOTOHOAOHOPHHX H NPOTOHOAKHENTOPHBIX
CBOHCTB B3ATHIX TpeX pacTBOPHTeJEH $ICHO, YTO XJA0pPOodOpM, OKTa-
HOJM M 3(QUp AOJKHBL MO-pPA3HOMY B3aHMOJIEHCTBOBATbL C pa3JHy-
HbiMH cop6atramu. Tak, XaopodopM, OyAyYyd JOHOPOM MpPOTOHOB,
0c06eHHO CHJIBHO JOJIXKeH CMOocoOCTBOBAaTb 3JIIOHPOBAHHIO aKiell-
TOpoB, Hanmpumep aMuHoB. Haob6opoT, 3¢dup, sBasouUHACA aKLen-
TOpoM, OyneT CHJIbHee acCOUMHPOBATBHCS C JOHOPAMH H YCKODPSATb
HMEHHO HX 3JIIOMpOBaHHe.

[Tapamerp P’ [368, 369], xapakrepusyiomuii obuyo moJsp-
HOCTb PAacTBOPHTEJS, MOXeT ObITh NMPEeACTABJCH KaK CyMMa COCTaB-
JISIIOIIMX, COOTBETCTBYIOIIHX COOCOOHOCTH [JAHHOTO pPacTBOPHTE/IA
BBICTYaTh B KadecTBe akKlenTopa MNPOTOHOB, AOHOpa IPOTOHOB,
BCTYyNmaTh B JHIOJb-AHIOJNbHbIE B3aUMOJeHCTBHA. B cooTBercTBHU
C OTHOCHTeJIbHOH BeJMYMHOH 3STHX MNapLHaJbHBIX XapaKTePHCTHK
NoJiipHble PAcCTBOPHTEJH IMOAPa3fensloTcAd 10 CeJIeKTHBHOCTH Ha
BoceMb rpynm (TabJa. 3.4, cM. Takxke c. 115 u caeaymwowue).

Ilone3ysice mnpuBefieHHOH KJjaccHQUKauHeH TNOABHXKHHX (as,
MOXHO BbIOpaTh KpaTdaHIIMH MOyTb K JOCTHXKEHHIO 2KeJaeMoro
pasaenenus. Tak, ecqd NPH HCNOJb30BAHHH B KauyecTBe PAaCTBOPH-
Teass B, Meranosna neo6xomMMoe pasjiesieHHe He JOCTHTHYTO, HeT
CMbIC/JIa HCMOBITHIBATb Jpyrde PacTBOPHTENH 3TOH Ke IpyNnbl. 3Ha-
YHUTEIBLHO Ooslee BepOATHO, YTO K yCNexXy NpHBejAeT IMepeXoj K pacT-
BOPHTEJIIO, B3ATOMY H3 JPyrof Tpymmbl CeJeKTHBHOCTH (HampHMep,
K 3¢upy).

Hpyrasi cucreMa kaaccudHKaUUH PACTBOPHTENCH JJIsi XKHIKOCT-
HOH XpomaTorpadun mpemioxena B paGorax Xapw [180, 181].
Pas6aBuTesan, T. e. cialbie KOMIOHEHTH MOJABHXKHBIX a3, Mo
3TOH CHCTeMe OTHOCATCH K CJEAYIOLIMM rpynnam:

— Kkjaacc O — pacTBOpHTesH, He cOCOGHBIe 06pa30BHIBATH BO-

49 PACTBOPHTEJH
Ta6aunma 3.4
XapakTepucTuxa pasaudsblx zpynn cesextusnoctu no [369)
Fpynna Kaacc Beutecrs
1 AnudaTHueckre npocTHe 3QHPH, AMHHH
11 AnudaTHueCKHe CIIHPTH
m IMupunuu, TeTparnipodypan, aMuan (KpoMe
dopMaMuaa), 3QHPH FAHKOJEH, CyAbHOKCHIAN
v T HKOJH, YKCYCHast KHCJOTa, pOpMaMHA
\Y MeTHAEHXJIOPHA, ITHICHXJIOPHA
Vla AsmpaTHuecKHe KETOHH H CIOXKHHE 3bHPH,
JHOKCAaH
VI CyabhoHB, HETPHIH
VII ApoMaTHYecKHe YTJIEBOAOPOLH, HHTPOCOEAHHEHHA
VIII dTOpPHPOBAHHLIE CIHPTH, BOLA, XAOPOHOPM

JOpOJiHbe CBA3H HH C cop6aToM, HM ¢ copGenToM. B 3rtoT Kiace
BKJIIOUEHBl aJIKaHH;

— Kaace P '— pacTBOPHTENH, B MOJIEKYJaX KOTOPbIX MMEITCHA
7-3JeKTPOHEl (apOMaTHUECKHE YTJIBOLOPO/HI);
— kiaacc N — pacTBOpHTeJH, MOJIEKYJbi KOTOPHIX COXepKaT

Hemo/eJIeHHBIe 3JIeKTPOHHbIE MapH (raJon/lajKaHs).

[TonsipHbie pacTBOPHTENH NMOJAPA3JENAIOTCA HA:

— Kjaacc B — 31eKTpOHOAOHOpHble (NMPOCThle H CJOXKHBIE
3¢Hupbi, KeTOHH);

— kaacc AB — o6najxawoluie OJHOBPEMEHHO 3JIeKTPOHOLOHOD-
HBIMH H 3JCKTPOHOAKLENTOPHBIMH CBOACTBAMH.

KoHuenuus napameTpa pacTBOPHMOCTH C LEJbIO OUEHKH CeJseK-
THBHOCTH MOJABHKHBIX (a3 pa3BHTa Jajee B BHINEJIIMX MOYTH OX-
HoBpeMeHHO paGorax Tuiiccena ¢ coasT. [405] u Kaprepa ¢ coasr.
[256]. Corsacwo [405], mapamerp pacTBopuMocTd Or caaraercs
M3 MapUHaJbHBIX HHICKCOB MOJISIPHOCTH!

6T2=6d2+602+26a6b. (42)
3pech 8y — MapuHasbHas IMOJSAPHOCTb, COOTBETCTBYIOWlAdA CIO-
COGHOCTH pPACTBOPHTeJ]S K JXHCNEPCHOHHBIM B3aHMO-
neHCTBUAM;
80 — OpHEHTAUHOHHAsl COCTABJANIANA, .
8s — cocTaBJsoUlasi, ONHCHBaK0Uiasi KHCIOTHBIE CBOHCTBA,
8, — cocTasJjsiollas, OMHCHIBAIOULAA OCHOBHBIE CBOHCTBA.

CoraacHo [256], caeayer yyHTBIBaTb TaKXKe CIocoGHOCTb K HH-
JYKUHOHHBIM B3aHMOJEHCTBHAM Oin:

812 = 842+ 26inda+ 80>+ 20abp. (4.3)
AHAJIH3 BeJWYHH MApUHAJbHOR MOASAPHOCTH (cM. TaOJL. 3.12,
B3ATHX M3 paborhi [405], BCKpbiBaeT MpPHYHHEL NPOTHBOpEUUH,

4— 137
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OTMeueHHBIX Bblllle. 3HaueHHs1 O psifa pacTBOpHTesell GJU3KH, UTO
COBepILeHHO He COrJacyeTcsi C UX 3KCHepHMeHTaJbHO HabJjiofaeMo
smoupyomwel cumoi. Tak, B auanazone 9,7—10,0 naxomsitcsa Ot
TeTparuipodypaHa, MeTHJITHIKeTOHa, XJopogopma, 6eH3oJa.
Croap O/u3KHe 3Ha4YeHHSI 8t OODBSACHAIOTCA (DAKTHUECKH JIHIOb TeM,
4TO OCHOBHOH BKJajA B 3TOT NapaMeTp BHOCHT AHMCIEPCHOHHAs CO-
cTasaswoulas 84, KoTopas BOOOIle JHIIb HE3HAYHTEJbHO MeHsieTcs
NpH mepexoje OT OJHOro coefuHeHusl K ApyroMmy. OaHako npu co-
MOCTABJICHHH 3Ha4eHHWH mapaMeTpa §, JaHHble 4eTbipe DAaCTBOPH-
TeJs MOXHO BBICTPOHTb B «OPHEHTALHOHHBIH® 3JICOTPONHBIN P
6eH30J < xa0podopM < TeTparuApodypaH < METHIITHJKETOH, UYTO
y2Ke BIOJHe corjaacyercsa ¢ o6GbHYHO HabmioonaeMblM Ha HpaKTHKe
noBeJleHHeM 3THX BelleCTB B OTHOILUEHHH MOJSADHBIX COpOaToB.

4. OCHOBHBIE BAPHAHTbI B3)KX

4.1. OBPAIIEHHO-®A30BASl XPOMATOTPA®UY
o~

M3 Bcex BapuantoB BI)KX obpamienHo-¢asoseiii npumensiercs
_B Hacrosiulee BpeMsa HauGoJiee WIHPOKO. Ero mnpHBJAeKaTeJbHOCTDb
onpejensieTcss METOAHYCCKOH NPOCTOTOH H YHHUBEpPCANbHOCTBIO, BO
MHOTHX CJy4asiX — MNPOCTOTOH MeXaHH3Ma copOuMH U mpejcKasye-
MOCTbIO MOBENEHHS BelleCTB HA OCHOBAHHHM HX CTPOeHHsd. Mopa Ha
o6paulenHo-(asoByio XpomaTorpaguio crasna sceobimei. [To pasusim
OLEHKaM, 3THM MeTOAOM BhiNoJHsercs: cefiuac 70—90Y% Bcex omy-
OJIMKOBAaHHBIX B JIHTepaType pasjefeHHil. B apyrux paspenax KHuru
Mbl MONBITAeMCSl MOKa3aTh, YTO CJIeJOBaHHe MOJAe BOBce He 00si3a-
TeqbHo. OT4YacTH 3TO SICHO H3 MNpHBelleHHOH Ha puc. 2.3 cXeMbl
Bbi6opa HenoJBHKHLIX (ha3. UacTo pasjeneHne ofHOH K TOi Ke
CMeCH MOXKHO BBIOJIHUTb Ha copOeHTaxX pasJuYHBIX THIOB, H
HeJb3fl He CYHMTATHCA € TeM, YTO KaXKAbH M3 HUX MOXeT HMeThb Of-
pelesieHHble NPEUMYILeCTBa B CMBIC/]E CeJeKTUBHOCTH HJH 3KOHO-
muuHocTd. [locaennee 06cTOATRABLCTBO OCOOEHHO BA*KHO MpH pas-
paboTKke METOAOB MNpenapaTHBHOIO pas3jieJieHHs, a TaKXKe CepHH-
HBIX aHaJH30B, BHIIOJHSIEMBIX [PH KOHTpOJie MNPOU3BOJACTBA H
KadecTBa NPoAyKuuu. [TosToMy MBI cuMTaeMm, 4To poJsb OGpalieHHO-
¢dasoBoro Metofia B BI)KX HeoGocHOBaHHO mpeyBesnuyeHa. Bepo-
SITHO, nesecoo6pasHo Gblio Obl NpHMeHSATh ero Bcero B 40—609%
caydaeB. TeM He MeHee SICHO, YTO HE3aBHCHMO OT KoJjebGaHHil Xpo-
Martorpaduueckod MOJBI H TOYEK 3PeHHS OT[AeJbHHX CHeHHAJHCTOB
obpauienHo-(asoBasd XpoMarorpadus H ee PasHOBHJHOCTH COXpa-
HAT CBO€ BaX({Hellllee 3HAuYeHHe B apceHaje MeETOJOB pa3jejieHHs.

4.1.1. MEXAHU3M YL EP)KUBAHHUSA

Tepmun «o6palienno-¢asoag xpomatorpadusa» sseqad [oBapa
H Maptun B 1950 r. [205], koria umMu GHJIO ONMHCAHO pa3jelieHue
JKHPHBIX KHCJIOT C HCIOJIb30BAHHEM KHJKOrO mapaduHa W H-OKTaHa
B KayecTBe HeMOJABHXKHBIX (a3. B oTauyne oT Apyrux, paHee mpu-
MEHABIIHXCA CHCTEM pacHpejesHTebHOA xpoMartorpaduu 3aech

4%
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HemojBHKHasA (asa MeHee MOJsIpHA, YeM INOABHIKHAS, YTO, COOCT-
BeHHO, M MOCJYKHJIO MOBOJOM K TaKOMY HaHMEHOBAHHIO.

BaxHellllylo pojb B NOHMMAHHH MEXaHH3Ma YJep:KHBAaHHA B
oGpaleHHo-pa3oBoii Xpomarorpaduu chirpanu paGoTH XopsaTta
u ero wkoas [201—203]. Cyrb Teopuu Xopsara 3akiiouaercsi B
caenywoiteM. CymecTByeT NPHHUHMHAJNbHOE pasjiHyHe MexAy Mpo-
nHeccaMd copOUHH HA MOJNAPHBIX IMOBEPXHOCTAX M3 OTHOCHTEJbHO
HeMOJIAPHBIX PACTBOpHTeNeH (KHOPMAJbHO-(a30Bbifi peXHM») H
cop6unau H3 BOAb JHOO CHJBHOTOJSPHBLIX pAcTBOPHTEJeH Ha ToO-
BEpXHOCTAX HEMOJSIPHHX (o6pamenHo-}asoBbiil pexum). B nepsom
cayuae MeXay MoJeKyjJaMH cop6aToB H HENMOABHXKHEIX (a3 obpa-
3yIOTCSl ACCOUMATHI 33 CYET KYJIOHOBCKHX B3aHMOIEHCTBHA HJIH
BOJOPOIHBIX CBsieH. Bo BTOpoM ciyyae MpHUYHHOH accOUHaLMH Ha
NOBEPXHOCTH SIBASIIOTCSA TaK Ha3bBaeMbie COJbBO(OGHbIE B3aHMO-
JIeHCTBHS B MOABHKHOH ¢ase. Ljsi MonspHHX MOJABHXKHBHIX a3, B
0cOGEHHOCTH COJEpKAIUHX BOJY, XaPAaKTePHO CHJbHOE KYJOHOBCKOE
B3auUMoOJeiicTBHe U 06pa3oBaHHe BOJOPOJAHBIX CBSA3€H MeXay MoJe-
KyJaMH pacTBopHTeseH. Bce Mosieky/ibl B TaKHX pacTBOPHTENSAX
CBSI3aHH JIOBOJLHO NPOYHO MEXKMOJEKYJISIpHHIMH  cunamu. as
TOro 4ToOH MOMECTHTb B 3Ty cpefly MoJeKyJay copbaTa, Heo6Xo-
JAMMO 00pasoBaHHe <«MOJIOCTH» MEXAY MOJIEKyJaMH pacTBOPHTe/ .
DHepreTuueckHe 3aTpaThi Ha o6pasoBaHHe TAKOH «MOJOCTH» JIHIIDb
YaCTHYHO MOKPHBAIOTCS 32 CYeT B3aUMOJAEHCTBHS MOJSPHBIX IPynN
B MoJiekyje cop6aTa C MOASIPHBIMH  MOJIEKYJIaMH  pacTBOpHTeEJIA.
B aHaJe@rHYHOM MOJOXKEeHHH MO OTHOLICHHIO K PAaCTBODHUTENIO HAXO-
AATCS M HeNoJspPHEE MOJIEKyJabl HenmoABHXKHOH ¢asbl. C sHepreTu-
YecKOH TOYKH 3peHHsl GoJjiee BHIFOAHO TaKoe MOJIOXKEHHe, KOorja no-
BePXHOCTb pasjiefia MeXAy MOJspHOH cpelloii (pacTBopuTenem) H
HEMOJIAPHBIMH (parMeHTaMH HeNOABHXKHOH ()aspl H MOJIEKyJa cop-
6aTa MHHHMAaJbHa. YMeHblUeHHe 3TOH MOBEPXHOCTH H JLOCTHraeTcH
npu copbuun (puc. 4.1).

TakuM o6Gpa3oM, nNpHuYHHOH copbuud B o6palleHHO-(pa30BOH
xpoMmaTtorpaduu CAyKHT CHJIbHOE NDHUTSKEHHE MOJIAPHBIX MOJIEKY.J
pacTBopuTensi OfHA K JAPYroH, Kak Obl «NpHXKHMaiollee» pacTBO-
eHHbie MeHee MoJISipHbie MOJICKYJAbl K HemMoJsipHOH MOBEpXHOCTH.

3 CKa3aHHOro cjejlyer, YTO MO CPaBHEHHIO C HOPMaJbHO-(ha30BOH
xpomaTtorpadueit B 06pameHHo-(pa3oBoi poJib XHMHYECKOH MPHPOJIE
HEMOJBHKHOH (a3bl OTHOCHTEJbHO MaJja, TaK KaK B3aMMOjeHCTBHe
cop6aT—copGeHT orpaHHuYHBaeTcsl CAa0BIMH JHCNEPCHOHHBIMH CH-
JIaMH.

JleTasqbHasi HHTeprnpeTauHs MeXaHH3Ma COpPOUHMH Ha HeNoasp-
HBIX HENOJBHXKHBIX (asax BhimoiHeHa XopsatoM [201—203] Ha
ocHoBe cosibBodoGHOH Teopuu [357, 358). He ocramasauBasice Ha
noApoOHOCTAX (PU3HKO-XHMHUECKHX BHIKJIAJOK, MPUBOJUM JIHLIL OC-
HOBHble BHIBOJH COJbBOGOOGHOH TeopHH OO6palleHHO-(pa30BOH Xpo-
maTtorpaduu.
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Pyuc. 4.1. K MexaHusMmy copbenTa
o6pauieHHo-$a30BOH  Xpo-
Matorpaguu: @ — copbatr g) < e o ® O o 95 O—CH3OH
B pacTtBope; 6 —— copéar o o °
Ha [OBEPXHOCTH Hemoi- ® o o o e °—Hy0

BHXKHOI ¢a3n. MoJekyan
BOoAH H OPTaHHYECKOro
pacTBOpHTEIS 0603Ha-
YeHH CBeTVIIMH H TeM-
HHIMH  KPYXKaMH  COOT-
BETCTBEHHO.

Cssizb K03 (dHIHEHTa eMKOCTH C YCJIOBHSIMH OIBITA, CBOHCTBaMH
KOMIOHEHTOB CHCTEMbi BHIpaXKaeT cjiejlyloulee ypaBHEHHE!

AFv,a + AFv,s _ N(’\t’_l)llsz

D DP
In k'=®——5% RT 2AwsRT +
NAAy  4,836N' (ke—1) Vihy RT
In ——— 4.1
RT RT +tinpv (4.1)

rie ® — norapu¢m OTHOIeHHs 06BeMOB HeNMoABHXKHOA H MOJABHXK-
Hoit a3; AF,, — H3MeHeHHe CBOGOJHOH 3HEPrHH NPH ACCOLHANHH
KOMIOHEHTOB CHCTEeMbl, NMOMELIEHHHX B razoBylo ¢asy; AFys —
U3MeHenue cBOGOJHOH 3Heprud NMpd OOpa3OBAHHHM MOJIOCTH B pact-
BOpHTeJIC H 3alOJIHCHHH ee MOJEKYJOH xpoMaTtorpagupyeMoro coe-
nunenns; N — umcao ABoraapo; R — rasoBasi NOCTOSIHHAS, T —
Temmepatypa; Py — AaBJjeHHe B KOJMIOHKe, s — JHIIOJABHBIH MOMEHT
cop6ara; AA — u3meHeHHEe BeJHYHHBL HEMOJASPHOH NMOBEPXHOCTH MPH
cop6uKH; y — MOBEPXHOCTHOE HATAKEeHHE MOJABHXKHOM (asbi; k° —
mapamerp, UHTHiBalOUH# OT/IHYHE MOBEPXHOCTH MONOCTH OT IIOC-
KOft MOBEPXHOCTH; Vs — 00DbEM MOJIEKYJIbI copbara; V — MOJbHBIH
06 beM HOABHKHOM (a3bi.

Teopusi mpeAmosaraer, YTo 00beM accolHara copbaT—copOeHT
Vs TIPOMOPIHOHANEH 00BEMY MOJEKYJIb copbara:

VoL =AVs, (4.2)

rae A — K03 QU HEHT.
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IMapamerpsi P u D ypaBuennsi (4.1) ompemeasiioTcsi chaeayio-
IIMMH COOTHOIUEHHAMH:

1
P= " ; (4.3)
4nso( 1-D—= )
Vs
2(e—1)
D=~ 7 |
2e+1 (4.4)

TAe g — AHINEKTPHYECKAs] MPOHHLAEMOCTb; s — MOJAPUIYEMOCTD
MoOJIEKyaH cop0ara.

YPaBHe"HPIe (4.1) BbiBENeHO aBTOPaMH C YYETOM CJERYIOHIHS
JONyILeHHH:

— AFy, ompenessieTcst TOJNBKO BaH-Iep-BaajibCOBLIMH B3aHMO-
JeHCTBHUSIMY;

— MOJIEKYJIbl pacTBOPUTEJIS, copbaTa, HemoABHXKHOH ¢a3m, a
TaKxke accouHaThi CopOAT-—COPGeHT HMEIOT chepHUecKYio (opMy;

— MOJIEKYJIbl PACTBOPHTe/ii HAMHOIO MEHbLIE MOJEKYJ] Hemoj-
BHXKHOH (a3bl, a mocjefHHe HAMHOrO KpyNHee MOJIeKYyJ cOp6aToB;

— JaBjieHHe paBHO 1 aTMm;

— mnojaBHxkHaA Pasa HecxxHMaema.

IIpAMeHHTENbHO K HEKOTOPHIM YAaCTHBIM CJyYasiM ypaBHEHHe
(4.1) MoxeT OHiTb MpejcTaBJeHO B YIPOLIEHHOM BHAe. TakK, AJA
AaHHOro cop0aTta mpH MOCTOSAHHOH TeMnepaType 3aBHCHMOCTDb YAep-
JKHBAHHA OT COCTaBa MOABHXKHOH (a3bl BHIDAXKaeTcs ypaBHEHHeM

Ink’=A+BD+ Cy+D(ke—1) V'hy+E+In(RT/PyV). (4.5)’
C npyrofi CTOPOHH, €CJIH COCTaB MOABHXKHOH (Dashi H KOJOHKAa He-

H3MEHHBI, KOIQQHIUHEHT eMKOCTH Pa3/JHYHBIX COP6ATOB MOXKeT GHTb
HalJeH MO ypaBHEHHUIO

1—A  ug? 1 C'AA
20 vs (1—oaf/vs) +CA4 (4.6)
M3 sToro kpaTkoro H3noxeHusi Teopun XopBara SCHO, YTO,
HECMOTPSI Ha JIOCTATOYHO JeTajibHoe (H3HYECKOe OMUCAHHe MpoLec-
COB, TMPOTEKAWIHKX NpH o6palleHHO-(pa30BoN XpomaTorpaduH, moJ-
HOCTbIO ANPHODHEIH pacyeT yAepKUBAHHS — KOHeYHas Uesib Xpo-
MajorpaQ)mecxoﬁ TEOPHM — OCTaeTcd TpyJHHOpa3pelluMolt 3aja-
yedl. TpyaAHOCTH Takoro pacuera CBfisaHhl KaK C HeOMpeAe eHHOCTHIO
HEKOTOPHX NMapaMeTpoB, TaK H C OTKIOHEHUSIMH DeasbHHX CHCTEM
OT JIOMyLIeHHH, CHeIaHHHIX NMpH BHBOAe ypaBHeHus (4.1). o cux
MOp HEH3BECTHH NMpHMepbl aMPHOPHOTO pacyeTa MapameTpoB yaep-
JKHUBAHHA HCXOMAA M3 CBOHCTB copbaToB M JPYTHX KOMIIOHEHTOB CH-
creMH. B To Xe BpeMsi aHa/H3 MHOTOYHC/EHHHIX 3KCIePHMEHTAJb-

Ink'=A"+B’
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HHX 3aKOHOMepHoCTell o6palleHHo-(pa30BOH XpomaTorpaguu e-
MOHCTPHpYET MPAaBHJbHOCTb OCHOBHHX BHBO/JOB 3TOH TEOPHH.

Yxe B pabore [202] XopBaT mokasaj, 4TO Aasi pAJOB POACT-
BeHHHX COeJHHeHHu# co6M0faeTcsi 3aBUCHMOCTD

N
S AN A .
Ink'=A"+ RT YA (4.7)

U3 ypasuenus (4.5) cjefyeT, uTo ecid MOJbHHIH 06beM H Na-
paMeTp k. MOCTOSIHHBI, TO yAEPXHBAHHE JaHHOTO BELIECTBA JHHEHHO
CBSI3aHO C MOBEPXHOCTHBIM HaTSKeHHeM MMOABHXKHOH (ha3bi:

Ink’=A""+B"y, (4.8)

rge A7/ — cyMMa 4JieHOB ypaBHeHHs (4.5), He 32aBHCALIHX OT IO-
BEPXHOCTHOI'O HATSKEHHUS,

 NAA+4,836N"(ke—1) V'
- RT

Ycranosaeno [202], uTo B BOAHBIX MOABHXKHBIX (asax, rie mo-
BEPXHOCTHOE HATsKEHHE H3MEHseTcsl 3a CYeT J06aBOK XJIOPHCTOro
KaJaus, ypaBHenHe (4.8) Takxe co0uiofaercs YAOBAETBOPHUTENBHO.

HakoHen, B HauGoJiee BaXXHOM C TOYKH 3PEHHS] NMPAKTHKH Cly-
yae, Korga MOABHKHAasi (a3a COCTOUT U3 BOJAB H OpraHHYecKoro
pacTBopHuTenst (a 4yacTo M coJse), mapameTp B” yxe He MOXeT
CUHTATHCS TOCTOSHHHIM. IToYjleHHHIM aHaJiH30M 3aBUCHMOCTH KOM-
NOHeHTOB ypaBHeHHs (4.5) OT cocTaBa MOABHXKHOH (asbi MoayyeHa
3aBUCHMOCTb YJEDIKHBAHHMSI OT COCTaBa OHHADHOH MOJABHXKHOH
(asH, 6uM3KasA K IKCMePUMEHTaJIbHO HaGJI01aeMok.

O6pameHHo-pasoBas XpoMaTorpagus IIHPOKO NPHMEHSIETCH He
TOJBKO JJifl Pas3fie/ieHHsi HeHTpaJbHBIX COEJHHEHHH, HO M HOHOreH-
HBIX BeulecTB. B mpunnumne, cormacio [203], ¥ pasi TaKHX CoelH-
HeHUil TpOLECcC OMHCHIBAETCS COMbBOGOGHOM teopueil. O1HAKO COp-
faThi TAKOrO pOJia CyWleCTBYIOT B pacTBope H ajCcOpOHPOBAHHOM
COCTOSIHMM KaK B BHJ¢ HEHTpaJbHHX MOJIEKYJ, TaK U B BUJIE HOHOB.
Kao0ii H3 3THX (GOpM COOTBETCTBYET CBOe 3HaueHHe KO3 dHIHeHTa
emKocTH. B 3aBucumoctd ot pH cpeabl H3MeHAWOTCA COOTHOLIEHHE
pasnuuHBIX GOpM B pacTBope H KO3(dHIHEHTH €MKOCTH — OT Be-
JHUHH, OTBEYAIOUIHX HeATpaibHOH MoJekyJe K'o, 10 3HAYEHHW,
XapaKTepHbiX AJis HoHa R_y. Jlnsi ONHOOCHOBHBIX KHCJOT 3TOT Mpo-
1ecc otTpaxaet QpopmyJia

BI/

(4.9)

W 2
, (]
b= , (4.10)
1+__]&E__
[H+]m
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rie Kgy — KOHCTAHTA HOHU3AIHH KHCJIOTHL B MOABHXKHOH (as3e;
[H*]}a — KOHUEHTpauMs HOHOB BOJOPOJia B MOJABHXKHON (ase.
AHaJIOTHYHO AAS cAabblX OCHOBaHUH

H+],
ko4 k' HQ_
k= Kax (4.11)
N L5 PR |
Ka,M
rie k'y) — KO3(QGUIHEHT eMKOCTH MPOTOHHPOBAHHOM (HOPMBL.

CooTBeTcTByIOUIHE BbIPaXKeHHs TOAYy4YeHb TaKkKe /s AByXoc-
HOBHBIX KHCJIOT M ampoautos [203]. 3aBucuMocTs Ko3pdHLHEHTOB
eMKocTH OT pH noasuxHoil $ha3bi 145 OJHOOCHOBHHIX KHCJOT-H OC-
HOBAHHA HMEeT CHIMOHIHYI opMy (puc. 4.2,a), B To BpeMst Kak
AN ABYXOCHOBHBIX KHCJIOT H aMQOJHTOB OHa GoJee cJOXKHA (pHC.
4.2,6). 3aBHCHMOCTH, TMOAOGHBe NMPHBEJCHHHIM Ha pHC. 4.2, noJy-
YeHBl H SKCHepUMeHTasbHO. Kpusble puc. 4.2, HaNOMHHAOT KpH-
Bble THTPOBAHMSA, NPH ITOM TOYKA MeperuGa COOTBETCTBYeT paBeH-
CTBY KOHUEHTPAUHH HEHATPaJbHOH M 3apsxeHHol ¢opm. Crenosa-
TEJIbHO, H3yYeHHe 3aBHCHMOCTH YJepKHBaHHA oT pH mnoasuxkHOI
(hasbl MOXeT GHITb HCMIONB30BAHO AJIsl H3MepeHusi pK opranuyeckux
KHCJIOT H OCHOBaHH,.

Ha puc. 4.3 npencrasnens nanupe Xopsara ¢ cotp. [203], nme-.
MOHCTpHPYyIOUHe GaAM30CTb BesnuuH pK, HafileHHBIX Xpomarorpa-
(buyecKH M THTpUMeTPHUECKH. BHJIHO, 4TO HakK/MOH MpsiMoll 6aK30K

0023 1 3 ;
FymeH Ly ‘M

Puc. 4.2, 3aBucuMocts k' oT pH noaBukuOfi $a3H: @ — OZHOOCHOBHHE KMCJIOTH
H OCHOBaHHSl; [—3 pacueTHbe KpHBHe HI% KHCA0T (I, 2) M ocHoBamus (3);
4, 5 — 3KcnepHMeHTaJbHHe JaHHHe A5 GeH3oiimoll (4) H AHOKCHpeHHAYKCyC-
HO## KHCI0T (5); 6 — pacueTHHe KPHBHE 1151 ABYXOCHOBHHX Kucior (I, 2) w
ampoantop (3—5).
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Puyc. 4.3. ConoctaBaeune  3Ha-
uenuii pK apoMarnHueckux oxHo-
OCHOBHHX KHCJOT H OKCHKHCJOT,
ompejieJeHHHX  XpoMaTtorpagH-
49eCKH H THTPHMETPHUECKH.

Puc. 44. 3aBHcHMOCTb  yaepIKHBaHHA O-
() 1 B- (1I) u3aomepoB 11-gesokcHnpo-
crarjanguia £, or pH nopsuxuoi dasb;
KoJouka — 3op6akc ODS, mnopBHXKHaA
taza — aneToHHTpHI—~—bocdaTHuil Gydep

(1:1).

K 45° M oHa CTpeMHTCSl K Hayajy KOOPAHWHAT. 3HAYMT, CHCTEMATH-
yeckasd omWIH6Ka XpomarorpadHueckoro MeToJa He3HauyHTeJbHA.
Pasunna mexay sHaueHHSAMH PK OZHOOCHOBHHIX KHCJIOT H OKCHKHC-
JOT, H3MEDCHHBIMH JBYMSI MeTOAAaMH, He mpebbiraeT 0,2 ex. Kak
H XpoMarorpaduyeckde MeTOAH H3MepeHHs APYrHX (DU3HKO-XHMH-
YecKHX BesaHuuH, usMmepeHune pK MoxeT okazaTbcsl HauGojee yH06-
HBIM B c/aydae, KOrja HeJOCTYMHBl BeLlecTBa AOCTATOUHOH YHCTOTH
HJIH PAacTBOPHMOCTb H3y4YaeMBIX COefiHHeHHH Maja. [Ipumepom Ta-
Koro npumeHeHusi BI)KX sasasiercsi usmepenue pKa a- u p-uso-
MmepoB ll-me3okcunpocrarnanauna E, (puc. 4.4). AZNekBaTHOCTb
HCHOJb30BAHHOA MoJesH IpOBepeHa HA NpHMEpe KAalpHJAOBOH KH-
CJIOTH, AJSl KOTOPOH BesuunHa pKa, HaliieHHas B XpomaTorpaduyec-
KHX ONHITAax M JuTeparype, cocrasiseT 4,90 u 4,89 coorBeTcTBeHHO
[29].

[Tomumo pH mpu o6pauienHo-(pa3oBoii XpoMaTorpadUH HOHOTeH-
HBIX COeXHMHEHHUH CleflyeT YUHTHIBATb TAKKe HOHHYIO CHJY MOXBHXK-
HOli ¢a3pl. DTOT napaMeTp BJHSeT Jaxe HAa yJAepXKUBAHHE HEH-
TpaJbHHX cop0aToB, TaK KaK OmpefesseT MOBEPXHOCTHOe HaTsAXKe-
HHe pacTBOpHUTeJS:

Y=70+0J]’ (412)
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rae / — vonHas cuaa; y, — MIOBEPXHOCTHOE HATsAMXeHHe BOAM; o' —
KOHCTaHTa, CBSI3aHHAS C NPHPOOH COMH.

,HOIICTaBI/IB (4.12) B (4.1), merpymuo YOeluTbes, 4TO Mexay
Igk’ 1 I Toxe cymecTByeT nunefinas 3aBHCHMOCTb.

Ecan copbat monnsuposan, neo6xonnmo YYHTBIBATb, YTO MNpH-
CYTCTBHE COJleH B MOABHKHOH ase BiHSET TakkKe Ha S:IIeKTPOCTa-
THUECKHE B3aHMOACHCTBHS. 3aBHCHMOCTb yAepKHBAHHA HOHA OT

p

Ig k' =1g k"+o (BI'+ CI) +l, (4.13)

rae k’° — ko>h@HUHEHT eMKocTH B NOABHKHOH ¢asze ¢ /=0
o, f, B, C — KO3 PHIHEHTH. o

OKCNEPUMEHTANBHO YCTAHOBJCHO [203], uro noBemenne mei-
TPAJbHLIX BEIIECTB B LEJOM CJEAYeT ypaBHEHHIO (4.12), a aas
HOHOB HAa0JIIONAeTCSt 3aBHCHMOCTD, G6JH3Kas K (4.13). B To XKe
BPEMS He/b3sl He 3aMeTUThb, YTO PA36POC TOYEK OTIAeJbHbIX coeH-
HCHHH Ha KPHBOH, COOTBETCTBYIOLIEH 3aBHCHMOCTH k’=f(I), otHocu-
TEJbHO CPeIHHX KPHUBBIX BecbMa BeaHK. CJle0BaTelbHO yI’)aBHeHI/IH
(4.12) u (4.13), Tak Ke KaK OCHOBHAf MOJeJslb (4.1): OTpaXawTr

JHIIb OGUIKE TeHICHLHH, U HX HCNO/b3OBAHHE B NpAKTHYeCKHX pac-
4eTax 3aTpyaHHTeJbHO.

4.1.2. BAKOHOMEPHOCTH COPBLUHU

41.2.1. YIEP)KUBAHHE U CTPYKTYPA COPBEHTA

Coraacio teopun Xopsara, YTJEBOMOPOAHAA HENOABHIKHAS
$asa mpexcrasaser co6oll maccHBHBIN aKUenTop MoJieKysa copGa-
TOB, «NPHXHMaeMbIX» K Hell rHAPOGOGHBIMH B3aHMOLeHCTBHAMH
Crenndunueckue B3auMopeiicTBus cop6aT—copbeHT KpaiiHe HesHa-
UUTCJIBHEL, M MOITOMY MOXHO OXHAATb, YTO BCE o6paugeHHo-(paso-
BBIC COPOEHTbl JOJIKHBL NMPOSABASATb OJIH3KHE CBONCTBA. HeiicTBu-
TEJILHO, TIPH PACCMOTPeHHH OOUIHX ACMEKTOB MOBegeHHS copbaTtos
y0exnaemcsi B 3HAUHTENLHOM CXONCTBE Beex HeMOJIAPHBIX Hemoa-
BHXHBIX (a3. Hanpumep, npu 3amene ognoro oGpauieHHo-(ha3o0Boro
COpOeHTa APYrHM DENKO YAaeTcsi U3MEHHTDb CeJIeKTHBHOCTb pasje-
JCHUA TeX WM MHBIX BEUIeCTB, YTO TAK JICTKO JOCTHUTAeTCs 3ame-
HOM KOMIIOHEHTOB MOABHKHOH (a3l B To xe BpeMs Gojee geTasib-
HbIM aHA/JH3 MOKa3blBaeT, YTO CBOHCTBA DA3JIHYHBIX o6pauleHHo-pa-
1:<3)0aB;1x COpPGEHTOB He GHILEHTI/I‘[HbI H 3aBHCAT OT psdga UpHYHH

JIUYHS MeXKay cop6eHT ' % '
Karatopg: y cop dMH MOXHO OTHECTH K OJHOH H3 ABYyX

1) pasnuumus, cess
, aHHBHle C pasHblM 3HaYeHHeM (ha30BOr -
HOLIeHHSA ¢; b e
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2) pa3nudus, cBf3aHHBle CO CBOOOAHOH 3Heprueidl accouHanHu
copbaT—copO6eHT.

Pa3znuuusi mepBoit KaTeropun OOBIYHO BHIPAXKAIOTCA B TOM, HTO
Ha pa3HbIX copOeHTax OJHH M Te e cop0aTbl HMEIOT pa3Hbie 3Ha-
yeHHs k', HO IPUMEPHO OJMHAKOBHIE — Q..

Pasnuuns BTOpOH KaTeropHu CBsi3aHbl TJIaBHHIM 06pas3oM ¢ TeM,
YTO peasibHbie cOpOeHTH He BIOJIHE COOTBETCTBYIOT MOJCJIH HAealb-
HOIl HemoJIAPHOH NOBepXHOCTH MO HECKOJbKHM NpHuYHHAM. Bo-mep-
BBIX, CTeNeHb MOAM(HKAUHH CHJIAHOJBHHIX TPYNN MOXeET ObTb pas-
JUYHOH, M He Bcerjga AONMYCTHMO MpeHeGperatb BO3MOXKHOCTBIO
npsiMoli cop6uun Ha cuaukarejesoii MaTpuue. Tak, B [97] yka-
3aHO, YTO KOHIEHTPAUHUs CHAAHOJBHHX TPYNN Ha NOBEPXHOCTH CHJIH-
Karejs cocraBjafeT 8—9 MKMosb/M2, B TO BpeMs KakK H3-3a NpoO-
CTPAHCTBEHHBIX 3aTPyAHEHHH IUIOTHOCTb MOAHQPHKALMH aJNKHJIb-
HBIMH TPyNNaMH He npeBbliliaeT 4 MKMoJb/M2. Bo-BTopblX, BIHSIHHE
MOKeT OKa3blBaTh CTPYKTypa YAacTHYHO YMOpPSI0YEHHOTO CJOSl Op-
raHHYeCKHX JHUTaHAOB. DTOT CJOH He IJIOCKAs HeloJfApHas MmoBepX-
HOCTb, 4@ CKOpee pa3pbIXJeHHas INPHIIOBEpXHOCTHAsl 30HA, 3amoJ-
HeHHasl, HapaAy ¢ MOAUDUUMPYIOUWUMH JIHTaHJaMH, MOJEKYJaMH
pactBopuTens. CnocobHOCTb MOJIEKYJ pasie/sgeMblX BEHIeCTB COp-
OHpOoBaThCsl HA ee MOBEpPXHOCTH JHOO BHEAPATbCA MEXKAY OTAe/b-
HBIMH pajHKaJaMH JIMraHAOB, OYeBHAHO, OyaeT 3aBHCETh OT CTPYK-
Typbl nocaeqHux. K coxaJseHHio, sIBJ€HHSI TAKOTO pojJa MJIOXO
npejicKasyeMbl, TaK 4YTO LEJCHANPABJICHHO CO3JaThb 00palleHHo-da-
30BbIi COPOEHT, OTJIHYAIOWHIACA MO CeJCKTHBHOCTH B XKeJaeMOM Ha-
npaBJjieHHH, HeJjerko. HMccieloBaHHs B 3TOM HanpaBJieHHH TeM He
MeHee mpoBoaATcA. OCTaHOBHMCS Ha HEKOTOPBIX JOCTHTHYTHIX pe-
3yJbTarax.

Pajx aBTOpOB HCCJAeN0OBaJH BJAHSIHHE AJHHbl LEHOH AJKHJIbHBIX
JWTaHAOB H MPOLEHTHOro COjAepXkKaHHd yriaepofa B coplOeHTe Ha
yaepxkuBaune. B paGore [254] orMeueHo yBenuueHHe R’ (eHOJIOB
C POCTOM AJHHB Lemd. JTO yBeJHYCHHe HauboJee BHIPAKEHO INpH
AJuHe memu 1—4 aTtoma yriepoja, nMpH AaJbHeHilleM pOCTe LelH
HabmonaeTcss TeHAeHUHs K crabuiausauuu k’. K aHaJOTHYHBIM BHI-
BOJaM NpPULIJIH TAaKXkKe M ApyrHe aBTophl [63, 127, 196, 283, 349].
B npoTHBOMOMOKHOCTS 3THM jJaHHBIM B paGoTe [195] nokasawo,
YTO MPOrpeccHpylolinil pocT ylaep:KuBanus Habaogaerca u AJd
cop6eHTOB, MOAH(HUHPOBAHHBIX IJHHHBHIMH aJKHJIbHBIMH LeNsiMH.

B pa6ore Tanaku c¢ coaBT. [399] comocTaB/eHbl CHJIHKAreH,
MOAH(HUUHPOBAHHEIE OpPraHHYeCKHMH paJuKajJaMH obuleil dpopMyJnl
—Si(CHj)s—(CHz)2 R, rme R — anKuJ, UHKIOreKCHJ, IHKJOIeK-
ceHuJ1, eHua, HabTua, nupenua. Hapagy ¢ conbBodobubiM 3¢ dek-
TOM H coJibBaTalHed B MOABHXKHOH (pase ycTaHoBJeHA ompejeJeH-
Has poJib TAKHX MPOLECCOB B HEMOABHXKHOH (ase, KAK CTepHYeCKOe
pacrnosnapaHue, n—:r-B3auMofeiicTere. Iliockue Momekyan copba-
TOB CHJIbHEE y/1epKHBAIOTCS HeMOABHKHBIMHU (pasaMH, COlepKaUIHMH
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MJIOCKHe ~ (parMeHThl.  ApOMAaTHYeCKHE  JIHFaHIAB  MpHIAIOT
COPGEHTY HEeCKONIBKO OOJIbIIYI0 MOJSPHOCTb, YeM Y AaJKHJCHAHKA-
resieil. AHaJlorHyHoe HaGalofieHe cleaHo B pabote '[282]: wukio-
TeKCHJICH/IHKAre/ib MpeANoYTHTeNbHee COPOHPYET LHUKJHUECKHE Coe-
AMHEHHS], yeM amudaTnyeckue. B pabore [298] npoBeneno cpaBrenue
BEJIHYHH YAEPXKHBAHUSA BEWECTB PA3NUYHON NMOJSAPHOCTH HA (eHHII-,
GeH3us-, HEHITUNI- H OKTHJCHJIHKATeaAX. [10Ka3aHO CXONCTBO Beex
apHJICHJHKAresied U MX OTJHYHE OT OKTHJCHIMKaressi. Hesuauu-
TCJbHbIC DA3JIHYHA MeXJy apPHICHIIHKATeNSMH CBSI3aHB C DasJiH-
UHAMH B (ha30BBIX OTHOLIEHHSIX COOTBETCTBYIOIMX KOJIOHOK.

HaGunionaembie pasinuus B ceseKTHBHOCTH MOTYT ONpefensiThes
He TOJIbKO CAMHM COpGEHTOM, HO M THNOM OPTaHHYeCKOTO MOJH(H-
KaTopa NoABHKHOM ¢asbl [397]. Tak, mnaockHe apoMaTHyecKue
MOJIEKYJIbl  CHJIbHee YAepKHBANHCL OKTAJCHHJICHIMKATEeNEM, 10
CPaBHEHHIO C OKTHJ/ICHJHKarejem, JHIIb B TOM Cjlyyae, KOrfa MOJ-
BHXHas (asa cogepxana meraHon Ecan ke B KauecTBe oprau-
HECKOr0 pAacTBOPHTEJS HCMOJb30BAJIH AUETOHHTPHJ, CeNCKTHBHOCTH
9THX HENOJBMXKHHX (a3 Obl1a 6JAH3KOI.

Jlasi OueHKH CeJeKTHBHOCTH cop6eHTa MOXKeT GhiThb HCIOJb30-
BaHa CHCTeMa CTaHAAPTHBEIX BELIECTB, mofo6uas cucteme Popnaii-
Repa. Ilpennoxennsie CMuTOM [363] KoHCTaHTH yIAepKUBaHHUS pac-
CYHTHIBAIOTCA NMyTeM CPAaBHEHHS MOBEJEHHsS psijla BelIeCTB — CTaH-
AapToB B XpoMmMarorpaduM M IIpH pacnpefie/leHHH B CHCTeMe
rekcaH—sona. OJHaKO yXKe MpH MPOCTOM COMOCTABJCHHH HHICKCOB
YACDXKHUBAHUS, MNPHBElCHHHX B 5TOH pa6oTe, BHAHO, 4YTO YeTHIpe
HCIBITAHHBIE KOJIOHKH 00/181a10T HEeCKOJbKO pasjHuyalomeics ce-
JEKTHBHOCTbIO  (puc. 4.5). Cuanukareap, MoAH(ULIHPOBAHHBIH
(eHHJbHBIME paJMKA/aMH, CHIBHO OT/IHYaeTCs OT aJIKHJICH/IHKA-
reqeil. OIHAKO M MOC/CJHHE PA3IHYAITCS MeXAy coGOl MO cesek-
THBHOCTH. Tak, Kpeson, aueTopeHoH H HHTPOGEH30J YLOBIETBO-
PUTEJLHO pasfiensiorcss Ha copGente T'mmepena SAS. Ha Tunep-
cune ODS He nensiTesi Kpeson u ametodeHoH, a Ha MarnycuJe
Cge — HUTpOGeH30J U aneTogeHoH.

Menanzep ¢ coasr. [301] uceqenoBanu o6mHpHbie SKCIepUMeH-
TaJbHbie JanHbie M0 yAePXKHBAHHIO HA CHJHKAreJsX, MOAUDHIHPO-
BaHHBIX yrJICBOAOPOAHHIMU pafukanaMu. Lleabio paboTe GuO NMpo-

JIHTb CBET Ha SHEPreTHKY yHAepKHUBaHIuA. [ToBenenue COpﬁaTOB Ha
ABYX KOJIOHKax CpaBHHBAJH ¢ MOMOULBIO YpaBHeHHd

lgk'a=a+blgk's, (4.14)

rae k4 u k'p — KO3(QHULUHEHTH eMKOCTH Ha copbentax A u B co-
OTBeTCTBEHHO. 3HAUeHHA KOI(Q(QHUHEHTA b yKAa3HBAIOT Ha CTemeHb
TEPMOAHHAMMYECKOH OJIM30CTH MPOLECCOB B JBYX CHCTeMax. Ecau
b=1, To, coraacHo conbBOGOGHOM TEOPHH, MPOUECCH HASHTHUHBI,
3HaueHHe b~1 yKas3hiBaeT Ha CXOJACTBO (bH3HKO-XHMHYECKHX MpO-
neccos. Hakonen, oTcyTcTBHEe Koppensiuui Mexay lgk’a u Igk's
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Puc. 4.5. VIHAeKCH ynepXHBauHS CTAHIAPTHHX COENHHEHHH Ha HeTHpeX 4COE:
Gentax: | — OEH3MAOBHMH COHPT; 2 — OGeHzaudbaernl; 8 — ¢eﬂunar‘aﬂgn,_ oo
n-erét;n; 5 — aunerogpenon; 6 — nuTpobeHsod, 7 — meTHI6eH30aT;

HHJI3THAOBHH 3GHD.

03HayYaeT, YTO MOMHMO COJbBOGOGHBIX B3aHMOJCHCTBHH HMeIOT
MeCTO B3aHMOJEHCTBHS C OCTATOYHLIMH CHJIAHOJILHBIMH TPyMNaMH.
Kak nmpasusio, Koppessiuusi Mexay lgk’a u lgk’s xopowas; cneno-
BaTeJbHO, OCHOBHOH BKJajJ B pa3jiHyHs yJIeDXKHBaHHsS BHOCAT pas-
AuyHst B (a3oBoM oTHolieHHH. OTCyTCTBHE KOPpeasiuuu XapaKTepHo
JUIST TIOIBHXKHBIX (pa3, coJiepiKaliHX MaJo BOJb, H OCOOEHHO B CIy-
yae cop6aTOB OCHOBHOH MPHPOAB. BHAUMO, B 3THX ciyYasX COJb-
BohOOHHIH MeXaHH3M yXKe He SIBIACTCA JIOMHHUDYIOIUM, H B pe-
3y/AbTaTe BEPOSTHOCTb CYIICCTBEHHBIX Da3iHYUd MeXXy copleH-
TAMH pe3KO BO3pacTaer.
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Hauublil noaxoA 6bla HCMOJAb30BaH B padote [246] aas oleHKH
cTeneHd OJM30CTH MEXaHH3MOB COPOLHMH Ha CHJMKAreafX, MOJH-
(GHUUMPOBAHHBIX  (QEHHIBbHBIMH, 3THJABHBIMH, OKTHJbHBIMH H OKTa-
HREUHUJbHBIMH DagHKadaMH. MeXaHH3Mbl COPOUUH MOHO3aMeEIeHHBIX
NPOH3BOAHBIX G€H30J1a PAa3JHUHBl, H 3TO pa3jHuMe BO3pacTaeT MO
Mepe POCTa Pa3jHuHil B CTPOEHHH JHMaH[IA.

Taknum o6pasom, He BBHI3BIBA€T COMHEHHH, UTO DPOJIb HEMOIBH K-
HOM (Qaswl B oOpalleHHO-($a30BON XpoMaTorpaduu He Bcerfa CTOJb
MIaCCHBHA, KaK MnpejnoJaraer coJjbBogobHasi Teopusa. Tem He Me-
Hee BapbUpOBaHHE HENOJABHKHHIX (a3 C [eabl0 ONTHMH3ALMH ce-
JEKTHBHOCTH pa3jie/leHHsl B OOCpallleHHO-(a30BOM pexHMe NphMe-
Hsiercs pefiko. OGbIYHO 3TOH LesH LOGHBAIOTCA BapbHPOBAHHEM CO-
CTaBa NMOABHKHON ¢a3bl.

O6cyxnaBiunecs Bblle HCCJAEZOBAHMA BHIIOJHEHB B OCHOBHOM
Ha pAfax COpOEHTOB, 3aBEJOMO OTJHYAIOIIUXCA MO XapaKTepy He-
noJssipuoro Juranga. C TOYKH 3peHHS] MPAKTHKH He MeHee BaKHO
paccMoTpeTh BONPOC, HACKOJbKO MOTYT OTJHYATbCA M0 COPOLHOH-
HbIM CBOHCTBAM MartepHajbl, ¢OPMAaJbHO HAEHTHUHBIE N0 THIY JIH-
ranjioB. Takoit Bompoc BCTaeT mepel XpPOMATOrPaguCTOM, KOTLja
HeOOXOAHMO BOCIPOU3BECTH OMYG/IMKOBAaHHYIO B JHTepaType Me-
ToAHKy. CJelyeT Takxke HMeTb B BHAY, YTO [ake pasHble CepHH
MaTepHaJoB OZHOH M TOH XKe MapKH MOTyT GHITh He BIIOJIHE HIEeH-
THYHBIMH. OlleHKa HAEHTHYHOCTH, [eTaJbHAsi XapAKTePHCTHKA KO-
JIOHOK H COPOEHTOB ABJAAIOTCA MOITOMY HeOGXOAMMBIM 3TallOM MpH
OCBOEHHH ONyGJMKOBAHHBIX METOAMK HJH pa3paboTke HOBHIX. Bes
3TOr0 HEBO3MOXKHO, B YaCTHOCTH, BHeJpeHHe CTaHAaPTH30BAHHBIX
METOAHK B KOHTPOJIb NMPOH3BOACTBA, TEXHHUYECKHH KOHTPOJb IIPO-
Rykuun. Xpomarorpaduueckas JHTepaTypa H306u/IyeT NpPHMepaMH,
NIOKa3bIBAIOIMMH HEHJAEHTHYHOCTb HOMMHAJBbHO GJH3KHX COpOEHTOB
(cM., nanpumep, [296, 354, 416]). OxHako OGIENPHHATOH KOM-
TMJIEKCHOH METOJAMKH CTaHAapTH3alMH 06palleHHO-pa30BhHX COop-
O€HTOB MO MX CBOHCTBAM MOKa HeT. Bo MHOTMX cJy4asX H3roTOBH-
TeJH XapaKTepH3YIOT TOJBKO KHHETHKO-IHHAMHYECKHE CBOHCTBA
KOJIOHKH — 3()(heKTHBHOCTb, NPOHHLAEMOCTb, ACHMMETPHIO IIHKOB
Ha mpuMepax copbaToB C NOYTH HAeaJbHBIMH XpoMmaTorpaduuec-
KuMu cBoiicTBaMH. C TaKoif TOUKOH 3peHHS HeJb3fl COIJIACHTbCH,
TaK Kak IpH 3TOoM Ge3 BHMMAaHHS OCTAlOTCA BCE BONPOCHI, CBS3ail-
HBle ¢ CEJEeKTHBHOCTbIO, TEPMOAHHAMHYECKHMH CBOHCTBAMH COD-
Genta. BocnponssoauMocTs XpoMaTorpaduuecknX pasieneHuil pas-
HOOOpa3HLIX BelleCTB MOXKeT GBbITb NpPEACKAa3aHA Ha OCHOBAHHU
OLIEHKH BOCIPOH3BOAMMOCTH Hau6osee BaXKHBIX CBOHCTB:

— a0coJIIOTHOH yAepKHuBalOLIeH CIOCO6HOCTH;

— CHOCOGHOCTH K pa3fiesieHHI0 T'OMOJIOTOB («MeTHJEeHOBas ce-
JIEKTHBHOCTBY) ;

— CeJIEKTHBHOCTH MNPH pa3/ieJeHHH HeNOJAPHbIX H IMOJSPHBIX
BEIECTB;
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Ta6auna 4.1

Cmecu 048 ucnolTanus obpaujenno-asosoix copbenTos u cocTassl
nodsusxcHsix (a3

Howmep Coctas Moasuxkuas dasa
CMeCH A
P M odocoatublit
I Hutpar HaTpHs Auetonutpua — 0,1 ]
Benson 6ydep, pH 2,5 (50:50)
Tonyoa

DeHHAITHIOBLIA CIHPT
DeunaykcycHas KHCI0Ta

II Hurpar HaTpHA Aueronutpua — 0,1 M docharHui
l'Iani)umH P 6ydep, pH 2,5 (10:90)
dennnananuu
Pe3opuuu

Il Jutpar Hartpus
Hadrannu
Hadroa

Auetountpua—soga (75:25)

— yHepXKHUBAHHA H CHMMETPHH NMHKOB KHCJOT H OCHOBaHHH,

— . CINOCOGHOCTH K «CHJIaHOQHJIbHOMY YyAEPKHBAHHIO», OTpaxa-
oliell BKJIax HeMOLH(HIHPOBAHHBIX CHJIAHOJbHBIX IPYyMIL.

OxapaKTepH3oBaTh NePeudcieHHble MO0Kasare/H, PpasyMeercd,
MOKHO TOJILKO XpoMarorpadpnueCKiMH METOXAMH, BBINOJHHB CEPHIO
SKCNIEPHMEHTOB € COOTBETCTBYIOWMM: 06pasom noxo6paHHbLIMH
CMeCSIMH CTAHAAPTHBIX coefHHeHHH. [list XapaKTepHCTHKH abCcoJoT-
Holi yJHep:KuBalollel CIOCOOHOCTH MOMKHO HCNOJL30BATH K(?SQ)CDI/I-
[IMEeHT eMKocTH GeH3oJa, AJs OLEHKH <«MeTHJEeHOBOH cenex(r:.vxmjo-
CTH» — VyJepXKuBaHHE TOJyoJa MO OTHOUIEHHIO K GeH30Jy. eﬁmx-
THBHOCTb IpPH pa3fie/eHHH MOJAPHBIX OTHOCHTEJILHO rugpodOoGHBX

6) 8 B) 3 |0
7
a) 23 5 6
i i
|
1 i
I
1 1 L — i 1
0 5wmun 0 3w O 6 muH
aMMbl HemBiTaTebunix cMeceit: I(a), 11(6), 11I(s). Cop-
g:’l‘ct;l'4i6;xg{?{1}r{;;$r5{anHﬁ; 2 — (enunykcycHas KHCAOTa; 3 — QJQHH.'IISTHJIOBHH
cm{pT.; 4 — GeHsom, 5 — Toayonm, 6 — NHPHAMH; 7 — QeHHIaNAHHH, 8 — pe-

sopuuk; 9 — uadron; 10 — HadTaHH.
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Copbent

Puc. 4.7. CpaBuenne copbenton: | — Cuanacop6 SPH C18; 2 — Caaacop6 C18,
3 — 3opbakc ODS; 4 — 3opGake C8; 5 — Yavtponak RP18; 6 — Yabrponak
RP8; 7 — VYabtpochep ODS-PTH. Uennmranns: a — KO3 OHIHENT eMKOCTH
Gensona; 6 — CeJeKTHBHOCTb pa3feNleHHs TONyoNa H 6eH30/1a; 8 — CeJeKTHB-
HOCTb pa3jeseHusi QeHHIITAHONA H Geusona; 2 — 4CHMMeTpHst NTHKAa TOJIyO0.1a;
0 — acHMMeTpH# NHKa NHDPHIHHA, € — CEJeKTHBHOCTD pasgenenns uadroia u
Hapraanna.

BEILECTB MOXKHO ~OXapaKTEPH30BATH  YAEPIKHUBAHHEM (EHHIYK-
CYCHOH KHCJOTH H (eHHI3TaHOA.

I XapakTepUCTHKH MOBefeHHs THAPOPUIBLHBIX  COeIHHEHH
MOKHO HCHOJIb30BATL CMeCh NMHPHAMHA, peHuNanaHuHa, pe3opUUHa.
CunanoduabHoe ynepxKnpaHue NpOSIBJISIETCS] Yale BCerc B MOA-
BHKHBIX (hasaX, COAepKalMX HeGOJbIIOE KOJMHYUECTBO BOXBI Cle-
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A0BAaTeNbHO, AJSl OHEHKH 3TOoro 3addexkra HEOGXOAMMO B3AThL THI-
popoCHBle COeNMHEHUs, HAanpuMep HadTaluH W HapToa. M3 mepe-
YHCJIEHHBIX COEJAHHEHHH MOXHO COCTABHTb TPH CTAHAAPTHLIE CMECH
H KaXAyi0 U3 HHX XpomartorpaduposaTh B CBOEH MOABHKHON (ase
(raba. 4.1). KoHeuHo, BHNOJNHEHHE 3THX 3KCIEPUMEHTOB TpebyeT
ONpe/leIeHHOTO BPEMEHH, OAHAKO pe3yJbTaT — LeHHas HHpopma-
1A, OGBEKTUBHO XapakTepH3ylolas LAHHYIO NAPTHIO copGeHTa, —
onpaBibIBaeT 3aTpaueHHble ycuaua. Ha puc. 4.6 npuBeieHs Xpo-
MAaTOrpaMMbl HCNBITATENbHBIX cMeced, a Ha puHc. 4.7 B BUJe jgHa-
TPaMMbl Mpe[CTaBJeHbl Pe3y/bTaThl HCHBLITAHHA CeMH COpPGEHTOB.
Cpenn HCHBITaHHBIX COPOEHTOB HET HH OJHOH Maphl HIEHTHUHBIX.

4.1.2.2. YAEP)KUBAHME U CTPOEHUE MOJIEKYJI COPBATOB

Cornacho ypaBHeHHio (4.6), NPH MOCTOSHHBIX YCJAOBHAX XpoMa-
TOrpapupOBaHHA YAePKHBAHHE pPAa3IHUHBIX COPGATOB onpexes-
eTcs CAeLYIOIHUMH paKTopamu:

— JAHUNOJbHBIM MOMEHTOM COpGaToB;

— 00bEMOM HX MOJIEKY.I;

— M0JIAPH3YEMOCThIO;

— YMEHbLIEHHEM IIOWAH HENOJSPHOH MOBEPXHOCTH MpH cOp6-
HUH.

HucaoBble 3HAYEHHS 3THX NapaMeTpoB, a TaKKe K03 bunnen-
TOB ypaBHEHHSl (4.6) HM3BEeCTHH JajeKo He B MOJHOM o6beme. I1o-
3TOMY NpAMOE HCNOJb30BAHHE NAHHOTO YPaBHEHHS JJf pacyeTa
YAEPKHBAHHA MOKA HEOCYILIECTBUMO, BO BCAKOM Caydae JJS CJ0K-
HBIX MOJIeKYyJl cop6aToB, NPEACTaBJAOIMX HAUGOJbIIHI NPAKTH-
YecKHH HHTepec. B To XKe BpeMA TeopeTHueckoe BbHIABJIEHHE DOJIH
YNOMSIHYTBIX (DAKTOPOB MOCJYKHJIO OCHOBOH [/ MHOFOYHCJEHHBIX
MoJe/ell yAepKHUBAHNA, CBA3BIBAIONIMX KO3(DPHIHEHTH €MKOCTH
ROCTYNHBIMH CTPYKTYPHBIMH NapaMeTPpaMH HJIH (H3MKO-XHMHYec-
KHMH CBOHCTBAMH cOPGaToB. JTH MOJEJH HMEIOT 6oJbUIoe NpakK-
THYECKOE 3HAYEHHe NPH HHTEPNpeTaluy XPOoMaTorpaMmm, Belbope yc-
J0BHH paspesenns. [losyueHHble ¢ HX MOMOILBIO Pe3yJbLTAaThl B CO-
BOKYNIHOCTH yGEAHTEJbHO NOATBEPKAAIOT COJNbBOPOGHYI0 TEOPHIO
o6paienHo-$a3oBofl Xxpomatorpaguu.

CrcremaTHueCKHEe HCC/IEZOBAHHA YAEPKHBAHHA OGBIYHO npo-
BOAATCA B TAKHX YCJIOBHAX, KOrZd MAaKCHMAJbHOE YHCJO Mapamer-
poB ypaBHennsa (4.6) coXpaHsdeT MNOCTOSIHHBIC 3Hauenns. Pak-
THYECKH NIPH 3TOM peIlaeTcsi 3ajavya HHTePNpeTalud H NPOTrHO3H-
pOBaHHA He aGCOMIOTHBIX, @ OTHOCHTENBHBIX BEJHYMH yAep:KHBa-
HASL B paMKax onpejesieHHbIX (HHOTAA JOBOJBHO Y3KHX B CMBICJIE
pasHoo6pa3us CTPYKTYp) KJIACCOB BEILECTB. DTOT NOAXOA, SBJSAIO-
LLHACH, pasyMeercsi, BbIHYKIEHHBIM KOMIIDOMHCCOM, B TO XK€ BpeMst
CJOYXKHT eIHMHCTBEHHOH TAKTHKOH HCCJeIOBaHHM, NPHBOAAILEH yXKe

R— 137
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B HacTOsMIEe BPEMsT K BaKHHIM pesysabTaTaM. Mcnosb3yeMbidi NpHH-
LM MOJENHpPOBaHUs B oblieM BHJEe MOXKET ObiTb BBIPaXKeH ypas-
HEHHEM

Ri=Ry+aS;, (4.14)

rie R; — mapaMeTp yAepKHBAHHA HJIH KakKas-nHGO €ro QyHKIMS,

yame Bcero lgk’; Ry — NoCTOsAIHHAs cocTapJasloomas napamerpa R,
obmas AJs8 PaccMaTPUBAEMOro MHOXKECTBa COeIHMHeHHH; S; — mna-
paMerp, ONHMCHIBAIOIIKH CYLIeCTBEHHbIE /s XPoMaTtorpapuyeckoro
noBeleHHss OCOBEHHOCTH CTPYKTYpHl cop6arta i; a — Ko3(ULHEHT.

B 3aBHCHMMOCTH OT BHZA mapaMerpa S; MOJENH ylepXKHUBaHH:A
MOrYT OBITh OTHECEHBl K OJHOH W3 TpeX rpynm.

B npocreix addutusHeix modeasix S; eCTb CyMMa HHKDEMEHTOB
yIepKHBAHHUS, BbIpaXKEHHAsi HEMOCPeACTBEHHO B eIHHHIAX Ri:

Si= Z, n;8;, (415)
rjae S; — MHKPEMEeHT R;, OTBEYalollH# CTPYKTYPHOMY (parMeHty j;
n; — YHCJAO CTPYKTYDHBIX (parMeHToB j B MoJjekyJe copbata i.

PasyMmeercs, B 3TOM caydae a=1.

B moleasx tuna «ylepscusarue—caolictéo» S; npeacTaBiafeT
coboit Kakoe-1u60, Yallle BCero HexpoMmaTorpadpuyeckoe CBOKCTBO
copb6aTta. DTOT THN Moje/ell OCHOBAH Ha TOM, YTO OCOGEHHOCTH
CTPOEHHs B paMKaX OFPaHHYEHHBIX MHOXKECTB cOp6aTOB BJHAIOT HA
psii APYrHX XHMHYECKHX MapaMeTpOB aHAJOTHYHO HX BJHSHHIO Ha
yAepKHUBAHHUE.

Hakonen, B modeanx Tuna «ydepiusanue—crpoenues S; aBag-
eTcsl Kakol-nu60 GopMasibHON, MaTeMaTHYecKOH (QyHKUHeH cTpoe-
Hust copbata. B 3ToM cayyae yKa3aHHbIH MapaMeTp MOXeT He
MMETb HEMOCPEeJCTBEHHOro (HH3NYECKOro CMbiCJa, HO JOJKEeH OTpa-
XaTb TaKHe BaxkKHble JJs o6palyeHHO-pa30Boi XpoMaTtorpaguu
cBOMCTBA, KaK miomahb THAPOPOGHONH NOBEPXHOCTH MOJIEKYJIH, COp-
6ata 1 (MJH) MONAPHOCTD.

4.1.2.2.1. AIAUTUBHBIE MOJEJIM YJIEPXHUBAHUSA

[peacrasaenus o 1gk’ kak o6 ajAMTHBHOH BEJIHYMHE IUHPOKO -

pacIpoCTPaHEHbl M HCMOJb3YIOTCS XpoMaTorpaducTaMH Ha Mpak-
THKE, KAK TOJbKO HAKaM/JUBAaeTCsd JOCTaTOUHOE KOJHUECTBO IKCIEPH-
MEHTaJbHbIX JAHHbIX, NPUCOZHBIX JJSl OLEHKH S;. Muorue xpoma-
TOrpaducThl NOJb3YIOTCS CBOMMH CHCTEMaMH HHKpeMmeHnToB. M naxe
€CJaH OHM HE OTJHMYAIOTCA NOJHOTOH, UX NpHBJEYEHHE KeNaeT HH-
TepnpeTalnio XpoMaTorpaMm H IMOHCK YCJIOBHH pasjenenus Oonee
OCO3HAHHBIMH. B To Xe BpeMsl B JHTepaType HMEETCHd HEMaJo
J4dHHBIX, NO3BOJIAKIIHX IMOJYYHTDH 6oJjiee HJHM MEHEE [MOJHble Ha-
60pH S;.
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U3 penwunn ypepkuBaHMST MOHO3aMEIEHHBIX MPOHU3BOJHBIX
Gensona, ony6anKoBaHHBIX B [52, 169, 336, 396], MBI BHUHCIHJU
AecATh HAOOPOB HHKPEMEHTOB S;. YCJOBHS 3KCHEePHMEHTOB [52,-
169, 336, 396] npusenernl B Taba. 4.2, a MOJYy4YeHHBlE HaMH 3Ha.
yeHua s; — B 1a6a. 4.3. PasyMeercs, ykasaHHble BEeJUYHHBI MOKHO
CYHTATb IPy6O OPHEHTHPOBOUHBLIMH XOTS OB MOTOMY, YTO OHH MO-
FYT 3aBHCETb HE TOJIBKO OT THIA HENOABHXKHOH (a3h M opramHuec-
KOT'O paCTBOPHUTEISA, HO H OT KOHUEHTPanuu nociegnero. Has npak-
THYECKOTO HCHOJb30BAHNS 3THX HHKPEMEHTOB HeOGXOLHMO HMETb
NpEACTaBIEHHE O MacliTabaXx MeX/aGopaTOPHOH BOCTIPOH3BOIH-
MOCTH MNOJZOGHBIX BeJAHYHH. sl 3TOr0 MOMHO CONOCTABHTL Hail-

ACHHBIE HHKPEMEHTbl MeXAY COGOH ¢ MOMOINbIO JHHEHHBIX ypaBHe-
Hul

Sij=0a+bsip, (4.16)

/1€ HHAEKCH | U k OTBEYAIOT ONpejejeHHOMY Habopy yC/I0BHil Xpo-
MaTorpaHuecKoro 3KCnepuMeHTa; a u b — KoapduuuenTh. Ecte-
CTBEHHO, B H/€AIbHOM C/lyuae, NPH MOJHOH HIEHTHYHOCTH CHCTEM,

Ta6auma 4.2

Xapaxrepuctuxa ycaosuil uccaedosanus ydeprcusanus MOHO3AMEUYCHHbLY
npou3sodnsix 6en3ora

Y cnoBHBIR
::gg;pa CopGenr HoxBuxkHas basa Jlarepa-
AdaHHbIX Tpa
1 XpoMmeraGoHa Meranoa—sozaa (6:4) [336]
2 JInxpocop6 C8 Mertanoa—sBopa (1:1) [52]
3 To e Aneronutpun—eoaa (4:6) [52]
4 Terparuapodypan—30aa (52]
(37:63)
5 OKTanmuljarenb, MOAHDHIH- Meranon—Boaa (1:1) [396]
POBAHHLIA AONOJHHTEIBHO
TPUMETHJIXJIOPCHIAHOM
(3,4 MKMOJb/M2)
OKTHLiCHIHKAare b To xe [396}
(3,3 MKMOJIB/M2)
7 OKTHACHIHK areJlb ” [396]
(2,4 MKMOJaB/M?)
8 OKTuncmmfarenb, MOAHDHIU- AueToHUTpPHA—EBOAA [396}
POBaHHBIA AONOJHUTEbHO (3:7)
TPHMETHJIXJAOPCHIaHOM
(3.4 mMKMouB/M2)
9 To xe Terparuapodypan—soaa [396}
(25:75)
10 OkTuacuauKarep* Meranon—Bopa* [169]

* JlanHble 1O yJepKHBAHHIO 3KCTPANOJHPOBAHE K COOTHOLIEHHIO MeTa-
HO.1—Boja 35:65.

5%
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Ta6auuma 4.3
T'pynnogoie unkpementor yoepausanus npoussoduox 6ensora

YcaoBunblit HOMep Ha60opa JaHHBIX no taba. 4.2 c
CTpyKTypHBIt (parment 311%?{%?&2
1 l 2 l 3 I 4 , 5 I l 6 I 7 8 9 10
—C4Hy 1,03
—rper-C,Hy 0,87
—GC3H; 0,77 0,80
—C.H;s 0,50 0,59 0,56 0,51 0,60 0,56 0,48 0,54£0,05
—COOCH (CHs). 0,57 0,60 0,59 0,56 0,34 0,53+0,11
—I 0,45
—C¢H;s 0,41 0,86
—Br 0,33 0,31
—COC4H;s 0,31 .
~—CHs 0,27 0,30 0,29 0,26 0,30 0,29 0,30 0,29+0,02
—COOC,H;s 0,31 0,35 0,36 0,26 0,09 0,27x0,10
—Cl 0,26 0,29 0,21 0,14 0,31 0,31 0,29 0,33 0,35 0,30 0,27+0,06
—F 0,02 0,05
—N(CHa), 0,16
—OCH;s —0,02 —-0,02 —-0,04 —0,08 —0,03 0,00 0,02 —0,01 —0,06 0,02 —0,03%0,02
—COOCH; 0,03 —0,08 —0,21 0,01 0,08 0,12 —0,04 -0,19 0,10 —0,10+0,07
—NO, —0,16 —-0,14 —0,12 —0.14 -0,19 —-0,11 —0,06 -0,1 -0,1 -0,13 —0.12+0,04
—CH,Br -0,13 .
—COCH; —0,34 -0,24 ~0,37 -0,39 —-0,30 —0,21 —0,14 —0,34 —0,51 —0,08 0,29£0,13
—CHO —-0,41 —0,33 -0,33 —0.39 —0,40 -0,30 —0,24 -0,39 -0,51 -0,19 —0,35:£0,09
—CN —-0,41 —0,31 —0,24 —~0,31 -0,34 —-0,27 -0,19 —-0,27 —0,38 —0,16 —0,2920,08
—CH,CH,OH —0,34 —-0,30 —0,24 —0,64 —0,60 —0,45+0,2
—CH,CN —0,44
—OH —0,61 —0,47 —0,52 —0,31 —0,52 —0,51 —0,44 —0,64 —0,35 —0,35 —047=0,11
—NHCOCH; -0,33
—CH,OH —0,62 -0,52 —0,51 —-0,42 —0,79 —0,77 -0,33 —0,57+0,16
—CONH; -0,72 —0,82 -0,83 —-0,96 —-0,82 -0,68 —1.45 -1,22 —0,50 —-0,86+0,23
—NH, —-0,72 —0,47
—COOH —0,93 —0,97 -1,19 —-1,07 —1,04=0,11
a=0, b=1. [Tapamerpnl ypaBHeHus (4.16) npuBemeHH B Ta6.. 4.4.
3HayeHHe @ IEHCTBHTENbHO JOBOJBHO GJM3KO K HYJIO, B TO BpeMs Ta6auna 4.4
KaK b MOXET OTJMYaTbCs OT eAMHHUBI JOBOJBHO CHabHO. Koadou- Koppeaayus mexdy eeausunamu s;, naidennoiny uz
UHEHTH Koppeasiiuu O6BIYHO mpesbimaiotT 0,98, cpexHekBajapaTHu- PA3AU4HbIX HABOPOS IKCNEPUMEHTALbHBLX OAHHbLX
HOe OTKJIOHEHHE JaHHBX OT npsamo# (4.16) — mexay 0,03 u 0,13.
Orciona caenyer, uTo NpH HCMOJMb30BAHMH TaGJMYHBIX 3HAYEHHE j e 2 b , o
MOXKHO CTOJIKHYTbCSl C OMHGKAMH ABYX BHAOB. B ofHMX caydasx

MOTPEIHOCTb OyAeT OnpefeNsiTbcs pasHULEHd B yaepKuBAOLIel
cnocoGHocTH cucTem (oTauuue b oT 1), B ApyruX — cneuudukoil HaGop
NoBeJ1eHHs CTPYKTYPHbIX (parMeHToB (BeJHYHHA ). 10

CornacHo fgaHHbiM Tabs1. 4.3, CpelHEKBaApaTHYHOE pACXOXK- 5

i 0,99 0,986 0,065
1
2
ACHHE MEXKIY BECJHWYUMHAMH S;, H3MEDEHHBLIMHU pa3HbIMH aBTOpPAMHU H 2 10
5
3
4

0,94 0,993 0,039
0,83 0,936 0,134
1,17 0,982 0,072
0,80 0,982 0,048
0,67 0.985 0,053
1,40 0.993 0,052
1,60 0,998 0,025

Ha6op 2
5

B Da3JMYHBIX YCJOBHAX, uMeeT Nopagok 0,1, Ha ocHoBaHHH Yero 10
MOXKHO C/e/1aTh OGWHMiH BLIBOL O NpefesaXx HaZeXHOCTH anpHOPHOH 8
OLEHKH YAEpIKHBAHHS C MOMOIIbIO ypasHerus (4.15). Ecau uruo-

coocooooo
—oooo—=oo
PN —wD G
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Puc. 4.8. Conocrasnenne YAEPXKHBAHHS GHOYHKIHOHAJbHHIX NPOH3BOLHBIX OeH-
30713, pacCYNTAHHOrO H3 HHKPEMEHTOB HaGopa 1, ¢ IKCIEPHMEHTAIbHEIMH  JaH-
HeIMH 3 [336]: ! — o-kcuaoa, 2 — n-xnpoproayon; 3 -— n-GpoMtoayoa; 4 —
n-puxnopbeson; 5 — n-kpeson; 6 — O-Kpe3o; 7 ~— m-Kpesos; 8§ — n-3tuade-
HOM; 9 — n-HHTpOTOAYOM; 10 — O-HHTpoTOsIyol; {1 — m-uuTpOTOAYyOM; 12 —
n-HuTpobeHsnaGpomun; 18 — n-aMuuodenon; 14 — n-rHApoKcHGEH3aMbAErH,

pHpoBaTh (aKTHUECKHE pa3JHYHS MEX1y INpuMeHsAeMoH obpa-
IEHHO-(pa30BOH CHCTeMOll H TOH, s KOTOpPOH HaljeHbl 3HAueHus
Si, omnbka B pacueTe 1gk’ MOXKeT COCTABHTDL 0,1 n, rne n — uncao
CTPYKTYDHBIX (PparMeHToB. ITOT AOBOJBLHO MECCHMHCTHUECKHH Bbi-
BOL HE O3HayaeT, yTo 3aBHcHMocTb (4.15) Gecnoseswa s npax-
THKH, B YaCTHOCTH, MOTOMY, YTO MTHOPHPOBATb DPAa3JHYHS B CBOIi-
CTBAX CHCTEM BOBCe He 00f3aTeNbHO, HX MOMKHO YYHTHBATb, Ha-
TipuMep, ¢ nomombio ypaBHeHH# Tuna (4.16). Kpome Toro, Kaxablii
SKCIEPUMEHTATOD JJIsl CBOGH CHCTEMBI MOXKET MOJYYHTb CBOH, YTOU-
HEHHLIA Habop MHKpeMeHTOB. [IpuMepoM Takoro Moaxofa sBaseTCs
pacuer &’ GHOYHKUHOHAJLHBIX NPOH3BOAHHIX GeH30/Ma IO Habopy
HHKPEMEHTOB, PACCYHTAHHOMY ISl MOHO(YHKUHOHAJBHBIX IPOH3-
BOAHBIX u3 pabotel [336]. IlonyyeHHBlE HaHHBIE MbI CPaBHHJH C
SKCIEPHMEHTANbHO HAUJCHHBIMU 3HAYeHMAMH k' H3 TOH Ke pa-
Gorbl (puc. 4.8). ITocaexnue BmosHe YAOBJIETBOPUTEJNbLHO COTJa-
CYIOTCS ¢ pacueTowm.

Kpome Toro, maxe opuentrHpoBounbiii pacueT ¢ NOrPelIHOCThIO
lgk’ okono 0,1 Ha Kaxpslh HHKPEMEHT MO3BOJIsIeT YHCTO pPACUYETHBIM
yTE€M OTBETHTb HA CJEAYIOL{HE BONPOCH:

— AaneKko Ju GYAYT pacloJioXKeHbl Ha XPOMAaToOrpaMMe MHKH
COE/IMHeHHH ¢ 3a1aHHOH CTPYKTYpOIi;

71 OCHOBHBIE BAPHAHTHI B3)XX

—— KaKoB OXHJAaeMblli MOPSAAOK HX JIKOHPOBAHHS;

— KaKoBa J0/I)KHAa ObiTb KOHIEHTPALHS OPraHHYECKOro KOMIO-
HEHT2 [O/BHXKHOH (a3bl, 4TOObl 0GECNeYHTh NMPHEMJIEMOE YAepKH-
BaHHEe JaHHOTO BEllEeCTBa.

IlpuBesennblit Bhle MPHUMEDP OTHOCHJICA K COEAMHEHHSM, 1O-
BOJIbHO CHJIbHO Da3/IMYalOMIMMCA MO MOJSIPHOCTH, a MCMOJb30BAH-
Hbll MPOCTEHLIMA METOX pacyeTa BeJHUMH yHeP:KHBAHHS UTHOPH-
poBal H30OMEpPHIO NH3aMEIleHHBIX 6eH30/10B. B mozo6HbIX caywasx
yXe He6OJIbUIOro YHCJIa MHKPEMEHTOB JOCTATOYHO JJA pacdeTa
BEJHYHH YJNEDKHUBAHUA DPa3HOOOpa3HEHIIHX coeguHeHHH. Ecrect-
BEHHO, CTOJIb YHHBEPCAJIbHASL MOJE/Ib HE MOXKET GbITh OLHOBPEMEHHO
W caMol ToYHOl. CHCTeMbl WHKPEMEHTOB, aHAJOTHUHbIE NpHBELEH-
HOH, MOTYT ObITb pa3paboTaHbl M AJas Gojee Y3KHX KJ4cCOB Be-
iecTs. PasymeeTcsi, W HafekKHOCTb aNPHOPHBIX PACUETOB B ITHX
ciayyasax Beie. Tak, Hanpumep, B pabore [355] u3yueHo mosexe-
HHE JEJIYHBIX KHCJIOT, BbISIBJEHBI BKJalbl B YAepKHBaHHE, OTpa-
XKalolHe He TOJNbKO HAJHYHE TeX WJH HHBIX CTPYKTYPHBIX (pparMmen-
TOB, HO M HX MPOCTPAHCTBEHHOE pPaCHOJOXKEHHE M CTeNeHb HEeHa-
CBIIIEHHOCTH.

B paGore [90]meronom BI)KX usyueno nosenenne psja 6uoso-
THYECKH BaXHBIX NPOHU3BOAHBIX (EHHJIITHJIAMHHA H AMHHOKHCJOT
H HaiijleHbl HHKPEMEHTBl yAep:KHBaHHs, OTBEYAIOIHEe OKCH-, MeTo-
KCH- H METHJIbHOH rpynnaM B pa3jHuHBIX HoJoXKeHHAX. [1oKasaHo,
4TO LaHHble, TOJy4YEeHHHE HAa OXHOM copOeHTe, MOTYT GbiTh HepeHe-
CeHbl Ha JAPYroH, eCJM COCTaB NOABHKHON (a3bl B 0GOHX cayuasx
OJIHHAKOB.

B paGorte [47] neranbHO H3yueHo moBegeHHE GOJBLIOTO YMC/IA
3aMelleHHbIX MypuHOB. HaiifeHbl BeJHUMHB S; Aas psifa Xapak-
TEPHbIX 3aMECTHTe/IEH B Pa3JIMUHBIX MOJOXKEeHHSX. [IporxHosupyio-
as cnocoGHOCTb MOJy4eHHOH MOJenau HpoBepeHa Ha 62 coeyHe-
HHAX, He BXOAHMBLIHX B MEPBOHAYAJbHBIH MacCHB [IJS ONpeJeseHHs
$i. JlocTHrHYTHI B 3TOl paGoTe pe3y bTat cefyeT OTHECTH K qUCay
JYYIIHX ONYOJMKOBAHHBIX NPOrHO30B YAEPKHBAHHA: CpejHee OT-
KJOHeHHe DpaCyeTHBIX 3HaueHHH Igk’ OT 3KcHepUMeHTaJbHBIX Co-
cTtasuio okoJo 0,1.

PaspaGorana [84] agmuTuBHas cxema JJA TNpeiCTaBJeHHS
CTPYKTYPbl MOJHAAEPHBIX dpOMATHYECKHUX COEJHHEHHH H HX
aNKHJIBHBIX MPOH3BOAHBIX. Cxema NMpHMCHEHA JJ/is pacyeTa y1ep:KH-
BaHHsA B pexuMe obpalleHHO-(a30Boli xpoMaTtorpaduu Ha OKTaje-
LUJICHJHKareasX, a Takke AJas XxpoMaTtorpaduu Ha OGBLIYHOM CHJIH-
Kareje M CHJIHKareje, MOAHGHIHMPOBAHHOM MHPPOIHAUHONPOIHIb-
HBIMH rpynnami. PacueTHble BeJHYHHH R’  OTJHYa’gHCch  OT
IKCMEePUMEHTAJNBHBIX B cpegHeM Ha 209%.

Takum o6pa3oM, al1IHTHBHble CXeMBl pacuera B NpPHHIHIE [IO-
3BOJIAIOT MOOGHTHCS NPAKTHYECKH TNpHEMJEMOH HajeXHOCTH [po-
THO3HDOBAHUA YI€pXKHUBaHHA. B KakIoM KOHKpeTHOM cCJayuae,
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OJHaKo, xpOMaTorpaq)HCT CaM JOJIZKeH PellHTb, ¢ KaKOH L eJbIo npen-
nosaraercs NpoOBOLHTb pacyeThl, He TpeGyeT JM 3Ta ledb HEeLOCTH-
’KHMOI TOYHOCTH NIpOTHO3a, onpaBRAIOTCA JIY 3aTPaThl TPyAa (HHOI‘lIa
HeMaJlbIe) Ha MOJyYeHHE HYXKHOro Haﬁopa HHKPDEMEHTOB.

4.1.2.2.2. MOIEJIH «¥ JEP)KUBAHUE—CBOFICTBO>

M3 mogesneil aToro tHma HauGosnee NONyJApHB YpaBHEHHS, CBS-
3biBajole KOIQ(HUIHEHTH eMKOCTH, H3MepsieMble B XpoMatorpadu-
YeCKOH cucTeMe, ¢ Ko3(p(HIHEHTaMH pacnpenesenus (Yamie BCEro
B CHCTeMe OKTaHO/—BojAa). [IpuMeHeHHe cHCTEMBl OKTaHOJ—BOA
BLI3BAHO TeM, YTO OHA IUHPOKO HCNOJB3YETCH AJA OLEeHKH OHOJIOo-
THYECKOH aKTHBHOCTH M JJs Hee CyIIeCTBYeT AETaJbHO Pa3pabo-
TaHHAsl METOAMKA aJJINTHBHOTO pacueTa Kod(pHIUHEHTOB pacrpe-
AeNeHusT NCXoAA H3 cTpoeHus BewecTB [327]. Pa6ortnl 3toro Ha-
NpapJieHus npecjelyloT OGbIYHO OJHY H3 JABYX NPOTHBOIOJOKHBIX
HeJeft:

1) Ha ocHoBaHHH JorapnMoB Ko3(dHIHEHTOB pacnpejgesneHus,
HalleHHbIX ONBITHBIM HMJIM PAaCueTHBIM NyTEeM, pPacCUHTaTbh BeJH-
YHMHBl yIepXKHBaHHS,

2) M3 BeJMYHH yJepKHBAHHs, H3MEPEHHBIX XPOMATOrpaHUECKH,
paccuuTaTth Ko3Q(PUUHEHTHI pacnpeeneHus.

llpn pemenun nepBoit 3ajaun OCOGEHHO NpPHBJIEKATEJbHA BO3-
MOZKHOCTb HCNOJIb30BAHHS AAJMTHBHOrO pacyeTa JOrapupmMoB Ko-
3hGHIHEHTOB pacnpesiesieHns, KOTOPbIil B HAacTosAlLee BpeMs paspa-
6oTaH Jyuylle, YeM HEMOCPEACTBEHHble aJAHTHBHBIE  PACYeThl
ko3¢ duinerToB eMkocTH. C APyroli CTOPOHH, MpHMeHeHHe XpoMa-
TOrpaUH OTKPHIBAET HOBble BO3MOXKHOCTH JIsl M3MEPEHHS Ko3(-
(uumenToB pacnpese/neHus, B 0COGEHHOCTH THAPODOGHBIX COELUHE-
HUi JH0O BeIecTB, HEJIOCTYNHBLIX B YHCTOM BHIE. PellieHHe 06eHX
3ajau 6asupyeTcs Ha JHMHEHHOH 3aBHCHMOCTH MEXAy JIOrapudMaMu
KO3hQHIHEHTOB pacnpeneneHus U Ko3pPUIHEHTOB eMKOCTH:

lgk'=a+blg Py, (4.17)

rae Pi; — koahdHIHEHT pacnpeleseHus BellecTBa MeXa1y (hazamu
iunj

[IpuBenem HekoTOpble mpUMepH HCCNENOBaHHE TAaKOro poja.
Kynmanc n Pekkep [264] Ha npumepe anxkuaGeH30J0B H NoJIHA-
AEpHBIX apOMATHYECKMX COCAHHEHMH pacCMOTPENH CBSI3b MEXAY
BEJIHYNHAMH YAEPXKHUBAHUS M KO3(QPHUMEHTAMH paclpeieseHHsl.
Hocnennne oun ompemensiin: 1) skcnepumentanbHo; 2) mo ai-
AHTHBHOH cXeMe Pekkepa [327]; 3) mo cnoco6y Jleo—T'anua [176].
Hannyumne pesyssraThl o6ecneuns pacueTHbii merTox Pekkepa, 5
TO BpeMsl Kak cmoco6u Jleo—I'aHua ¥ 3KcnepuMeHTa/bHBIA NpH-
BeJH K 3HaveHHsiM 1gP, Xyxke KOppeNHPOBAHHBIM C XpOMAaTOTpadH-
YECKHMH NapaMeTpaMu,
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Koppensiuus mexny gk’ u IgP NPOJIEMOHCTPUPOBAHA TaKkKe
Ansi HonaMHHOKHCHOT [193], usoMepHbIx CNHPTOB H MPOCTHIX 3(Hu-
pos [137], npouspognbix nupHzasHHona (80], 6ap6uryparos [434].
B patGorax [172, 174] pacueTHble 3naueHms lgP ucnonb3oBanbl A
NPOTHOSHPOBAHHS yNEPKHUBAHHS APOMATHYECCKHX H IKEJUHBIX KHC-
J0T. OTK/IOHEHHS! DacueTHHIX 3HAYEHHE &’ OT 9KCMEPHMEHTAJbHO
H3MEPEHHBIX COCTABHJ/IH B cpeHeM 0KoJo 10Y%.

Wurepnperauns yaepxusauns nusaMemeHHBIX XaibKOHOB KakK
(QYHKUNM napuuanbHBIX KOHCTAHT ruapodobHoctn  no lanuy u
Pexkepy mpencrasnesa B paGore [427]. Koadpduunentn koppens-
IHH 15T pe/IoXKeHHBIX Moesedi coctasuan 0,94—0,98

EcrecrBenno, ypaBuenne (4.17) saBnserca BecbMa npUGIHKeH-
HbIM ye XOTsl Gbl NOTOMY, YTO B HEM He YYHTHIBAIOTCH pasanuHas
CEJEKTHBHOCTb XPOMAaTOrpaMuecKHX CHCTEM M OTJHMYHA CeJIeKTHB-
HOCTH 3THX CHCTEM OT K/IaCCHYECKHX CHCTEM DAaCTPeNe/eHHS KHI-
KOCTe—KHAKOCTb. OTK/OHEHHA OT (4.17) HepeiKH, B 0COGEHHOCTH
€CJIH paccMatpuBaTh IPYNNbl COEJHHEHHH, CHJABLHO OTJHYAIOUIHXCS
He TOJIbKO rHAPO(OGHBIMH (parMenTamu, HO u XapakrepoMm ¢yHK-
UHOHAILHEIX rpynn. 1103TOMY NPOAOMKAIOTCS NOHCKH MOJeJell, CBsi-
3uiBalomnx lgP u 1gk’ Gonee koppektHo. Tak, B pa6ote [169] mno-
K43aHO, YTO KOPPeJALUHs CYILeCTBEHHO YAYYLUIAETCH, €CJAH BMECTO
lgk’, npumensiemoro B cmecsx METaHO/I—BOJ A, HCIOJAb30BATH Na-
pamerp 1gk’, — Bennunny, 9KCTPANONHPOBAHAYI0 K HYJIEBOH KOH-
LEHTPALHH OPraHMYECKOro KOMMOHEHTA MOABHKHOH (asbl. Bbicka-
SBIBAETCA TAKXKe COMHEHHE B NPUMEHHMOCTH MeToAa Pexkepa aas
X4PAKTCPHCTHKH TMOJIH3AMEUIEHHBIX APOMATHYECKHX  COeAMHEeHHIL.

B pa6orax [411, 412] aaa ouenkn lgP npemsiokeHo HCmoab30-
BaThb He TO/bKO Igk’y, HO M nmapamerp, XapakTepusyomuii YyBCTBH-
TEIBHOCTD BENHUHH y[ePKHBAHUS K M3MEHEHHIO KOHIEHTPaLHH op-
TaHHYECKOro pacTBOPHTES B MOABHAKHON (ase.

Puc. 4.9 3aBucuMocTs  ypep®u- (5l
BaHH#A MOHOGYHKIHOHAILHHEIX NIpo-
H3BOJHHX afaMaHTaHa OT CTpoe- |
HHSl, OHNOCPENOBAHHOrO  uepes }
pacuetHnii napamerp lgP. Cop-
6enr — Cnnacop6 CI8, noz-
BHXHas (asa — aueTOHHTpHI—
Boja (7:3).
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JlonoJIHATEIbHBIE TPYAHOCTH BO3HHKAIOT TNPH HCNOJb30BaHHH
ypaBHeHHs (4.17) mas olueHKH rHAPOGOGHOCTH HOHOTEHHBIX COEXH-
Henuil. B 3TOM cayuae kpoMme 3KCTpanoJsAuHH K Igk’, Heo6XxomuMo
BBECTH MONPaBKy M MOJYYUTh 3HaueHue lgk%, — runmoreTnyeckuii
napamerp HeHOHH3HpoBaHHOH ¢GopMbl. B paGore [124] mpu uccre-
AOBaHHHU 25 OCHOBAHHH — JIEKAPCTBEHHBIX BELIECTB MOJYYEHO CJe-
Aylolllee COOTHOLICHHE:

Ig Pow=1,142(%0,212)1g k% —0,998(+0,876),  (4.18)

rae 1gPoyw — norapudM Ko3p(UUHEHTA pacnpelesNeHHST B CHCTEME
OKTaHOJ—BoJa. JTO YyPaBHEHHe OIHCHIBAET 3KCIEepHMEHTAaJbHbie
JLaHHbie ¢ KoadhunuentoMm Koppensuuu 0,94. ’

Ha puc. 4.9 npencrasnena Koppensiuusa mexny lgk’ u IgP, pac-
cuuTaHHbIMHU 1o [327] aasa 14 MOHO3aMeleHHBIX MPOM3BOJAHBIX aja-
maHtaHa [33] obmel GopmyJnl

R

R=—H, —Cl, —Br, —CH,Cl, —CH,Br, --OH, —CH,OH, —CN, —COCHjs,
—COOCH,, —COOC,H;, —NHCHO, —NHCOCHj3, —CONHo,.

W3 pucyuka BHIHO, YTO JaHHas MOJeNb YJOBJETBOPHTEJNbHO
OMUCHIBAET MOBELEHHe COeANHEHHH PACCMaTPHUBAEMOro psad.

B paGore [5] chienaHa MOMBITKAa ¢ NOMOIbIO ypaBHeHusa (4.17)
ONUCAaThb BeJMYHMHBl YAEpXHBAaHHS NeNTHAOB — (parMeHTOB KOp-
THKOTPOMHMHA, HMellHX He GoJjee QIHOH CBOOGOJZHOH KOHILEBOH
rpynnbl. CTpyKTypa H3YyYeHHBIX COEJIMHEHHH M HMX pacueTHble 3Ha-
yeuus 1gP npuseieHnl B Taba. 4.5. Iloayuennsle 3HaueHHs Koapdu-
nueHToB @ u b ypaBHeHusa (4.17), a TakxKe nmapaMeTphl, XapakTepH-
3yl0lllMe KOppeJsiuio, mpeicrasaenbl B taba. 4.6,A. Koppeasuus
mexay lgk’ u IgP He MoXeT ObLITb NPH3HAHA YAOBJETBOPHTEJbHOH.
Hau6ospbline MOrpelIHOCTH anNMnpOKCHMAaLUHH COOTBETCTBYIOT MeNTH-
IaM C He3allHI[eHHBIMH KOHIEBBHIMH rpynnamH. 3T0 MOXKHO 0Gbsc-
HHUTb TE€M, YTO BKJIAAbl 3THX MOJAPHBHIX (YHKUHOHAJBHBIX TPynn B
6anaHc ruAPOoGUIBHEIX H THAPOQOOHBEIX CBOHCTB B CHCTeMe, COCTOA-
el M3 BOZHOTO PacTBOPA ALETOHHTPHJIA H XHMHYECKH CBA3AHHBIX
rpynn CigsHjz, oTanyaloTcs OT aHAJOrHYHOTO BKJajga /sl CHCTEMB
okTaHon—BoAa. CJjieoBaTe/bHO, BO3HHKAeT HeOGXOZHMOCTb KOp-
pekunu uHKpemeutoB IgP. Ilasi 3TOro MOXKHO MONMBITATbCH MO 3KC-
NEePHMEHTANbHBIM JAHHbIM PACCUHTATh 3HAUEHHsS HHKPEMEHTOB [*;
AJsl XapaKTepHbIX MOJAPHBIX (YHKUHOHAJbHBIX T'pYNN NENTHAHBIX
coeluHennii. Takne nHKpeMeHThbl cocrasisior: ans —CHCONH—
—0,40; — COOHpenr — 2,33; —NHopenr—2,05. DT 3HaueHHus, cre-

umpnqecxue JJIS BellleCTB MNENTHLHOH NpUpOAbI, MO3BOJIHWJIH C [O-
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Moulbio napamerpa lgP* 3HauHTe/bHO Jyulle OMHCATH MOBELEHHE .
STOH TPYNNbl BEWleCTB B obpauleHHO-(a30BbIX CcHcTeMax (Ta6u.
4.6,6). Heo6xoanumocts MoZnpuKauun HHKpeMeHTOB fi, mpusenen-
HBIX B pabore Pekkepa [327] npumeHutenbho K ycaosusm obpa-
IeHHO-(ha30BOA XpoMaTtorpaduu, MOMXKeT BO3HHKATb H B Apyrux
cIydasnx, TaK Kak BK/aJ 3aMeCTHTe/A BCe e 3aBHCHT OT THOA OC-
HOBHOM CTPYKTYpbI, KyXa 3TOT 3aMecTHTeNb BBOAWTCs. Hampuwmep,
IIpH  HCCJCLOBAHHH TETPATrHAPODYPHA3AMELIEHHBIX NPOH3BOIHBIX
5-pTopypaumuaa — aHAJOrOB  H3BECTHBIX NIPOTHBOOMYXOJEBhIX
NpenaparoB-— YCTAHOBJIEHO, YTO HX XpoMaTtorpaduueckoe nosejie-
HHE OTJIHYACTCS OT OXKHIAEMOTO HCXOAA H3 HHKPEMEHTOB Pekkepa.
Hajizennble sHaueHns MOAuQHIHPOBAHHEIX HHKDPEMEHTOB THAPOdOL-
HOCTH npuBefienbl B Tabi. 4.7. OTHOCHTeNbHAs THAPODHOGHOCT

TaGauuwa 45

Tapamerpor eudpopobuoctu nexoTopoix cunteTuneckux ppazmentos
KOPTUKOTpONnuna

Coenunrenue . Ig P lg P*

Z-Ser-Tyr-OMe
Z-Ser-Tyr-NyHs - ?’ggg ~ {%
7-Ser-Tyr-OEt 1,314 1
Z-Val-Gly-OEt © 1634 2’344
Z-Pro-Val-Gly-OEt 1.614 2’864
Z-Ser-Tyr-Ser-Met-ONb 0,880 2’7%
Z-Ser-Tyr-Ser-Met-Glu (OBzl)-His-Phe-ONb 1,808 5,588
zBoSc-G}ru(ngl%Htis(-}Phe(-)ONb 4108 5,368
-Ser-Tyr-Ser-Met-Glu(OBzl)-His-Phe-Ar - ~-0 i
i TrR_GIy_ONb (OBzl) g(NOy) 0,972 4,608
oc-Arg(NO,) -Trp-Gly-ONb
Boc-Arg (NO,)-Pro-ONb 8?5(1) (1)(7;2(1)
Boc-Ser-Met-ONb 1,642 2,971
Boc-Lys(Z)-Lys(Z)-OBzl _ 5414 6.044
2HC1-H-Glu (OBzl) -His-Phe-ONb 2,680 3,94
2HCI- H-His-Phe-ONb 1,702 2,332
H-Lys(Z)-Lys(Z)-OBzl 3.986 4616
Z-Ser-Tyr-Ser-Met-OH —2.499 0719
Boc-Lys (Z)-Pro-Val-Gly-OH 0,259 2,149
Boc-Lys (Z)-Pro-Val-Gly-Lys (Z)-Lys (Z)-OH 2415 5,565
%-ger-¥yr-§er-met-g}u (8%21)-His-Phe-OH —1571 2,209
-Ser-Tyr-Ser-Met-Glu zl)-His-Phe-Ar - —4 '
Trp_Gyly_OH (OBzl)-His-Phe-Arg (NO,) 4,351 1.319

Npuvevanue: Z=©CH§0'CO' Boc:C(CHa)i-O-CO-—‘;
ONb = O“NOCHEO‘ o82=¢ H-c:0-
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Tabanua 4.6 OxoHuauue Tabauuu 4.7
Hapamerpo. ypasnenuti (4.17) 0as nenrudos ) ; ;
4
KoHuenTpauHa
aleTORUTPHIA, a b r n ] 0
06.%
A CH, —Br; —CHj 062 171
55 —0,273 0,107 0,627 20 0,307 Br
50 —0,047 0,124 0,622 21 0,357 : X
45 0,132 0,137 0,585 21 0,433 FH. e’
40 0,620 0,121 0,599 15 - 0,429 2 —CH,F 0,11 0,46
35 0,616 0,06 0,280 16 0,43
b 0]
50 —0,595 0,230 0,962 12 0,131 : CLH,C —CHCl 0,59 1,0
45 —0,534 0,277 0,970 12 0,141
35 0,091 0,219 0,843 8 0,170
0
NMNpumevaunne: A — B kgauecTse lg P;; B3AT pacueTHHH mapaMerp A EC
CHCTEMb OKTaHOJ—BOXa mo Pekkepy; B — B kauecrBe IgP;; B3sT mapamerp, 3 —CF; 0,58 1,11
PacCYHTAHHBIA MO MOAHPUIHPOBAHHBIM HHKPEMEHTaM.
0
Ta6anuma 4.7 (E.CL.C
Bausnue 3amectureseil 8 Terpazudpogyparosom Koavye Ha eudpodobHOCTb 3773 ﬁ —C(CF3)s 2,25 2,27
npoussodunsix 5-ropypayusa .
0 PN
F
Hjljj/ U —OCH,CHs . 0,66 1,78
0 !}1 OCH2C6H5
R 0 ’
f; 3amecTHTeseit C6 H5CH2COCH2\<—>/ —CH,0CH,C¢Hs 1,37 2,16
R dparment { o B XpOoMaTo-’
[327] rpadndeckoM 0
IKCIIePHMEHTe
1 2 3 4 Q —OH R —1,67 —0,30
Ho

0
0
—Cl —0,12 0,87
Q; HOHzC\Q’ —CH,0H : —1,14 —0,07

0 - 5
CH —Cl; — 041 1,55 HCooC
q 3 C ’ CHS 3 —'COOCHQ —:,5: —0,78 _0,57
H.C00CH.c
Q —Br 0,10 0.80 3 2 \Q} —CH,COOOH; —0,24 0,69
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Tagauuma 4.8

P{gf}peueurm seaunun 2udpoobroct a2 npoussoduoix 1,4-duzudponupuduna

CrpyKTypHbifi dparMent f; mo [327] fi* B oxene-
pUMeHTe
—CHj 0,70 0,99
—CsHs 1,69 0,87
0
—NQO, (B no;oxeHH# 5-PypaHoBOro —0,08 0,36
KOJIbIA)

—00cC ’ Coo~-

L | — 1,04

3 N *\,H3

MOUTH BCEX 3aMeCTHTeJeH B TeTparuApo(pypaHOBOM KOJbIE 3HAUH-
TeJbHO BBIILE TAKOBOH ISl 3aMECTHTe/IeH B alH(paTHYECKOM psiay.

AHasiornuHbM 06pa3oM HaHAeHB CTPYKTYPHble HHKPEMEHTH THJ-
poo6HOCTH B pAAy NPOMU3BOAHHIX 1,4-AUTHAPONMPHIMHOB (Tab.1.
4.8). HMcnonb3oBaHHe MHKPEMEHTOB, NPHUBEIEHHBIX B Taba. 4.8, mus
pacuetoB IgP CyllecTBEHHO Y./y4lIaeT KOppeJsiHio YAEpKHBaHHe—
CTpyKTypa copbara [34].

JKcnepHMeHTa bHOE onpejeienne IgP upesaTo omHGKaMH, CBA-
3aHHBIMH C HEIOCTHKEHHEM DABHOBECHS, a TAKXKe HAJHYHEM MPUMe-
ceit B uccienyemom obpasue. XpomarorpadHuecKuii MeTo1 omnpeje-

JICHHU A IgP cBo6ojieH OT 3THX MOTEHUHAJbHBIX HCTOYHHUKOB rnorpeu-
HOCTH.

Hast npuMeHeHHst XpoMaTorpaduu ¢ Ueablo onpejesenus lgP B
CHCTeMe OKTaHOJ—BOJa HEOGXOAUMO:

— Ha OCHOBaHWM BEJHUYHMH lgk’ M ZocTOBepHBIX 3HaueHuidt lgP
17151 BEIIeCTB-CTAHAaPTOB HAWTH Ko3pdHuHeHTH ypaBHeHust (4.17);

— H3MEpHTb 1Jf M3yYaeMbIX BellecTB lgk’ B HAEHTHUHHIX yclio-
BIisIX H PACCYMTATh HCKOMBIH MapaMeTp MO ypaBHEHHIO

lgk/—a
lg P=—£b—~—. (4.19)

B kauecTBe cHcTembl ij B ypaBHeHnu (4.17) MoxeT BhICTYynaThb
He TOJBKO CHCTeMA JBYX HeCMeLIHBAIOLIMXCS KHAKOCTeH, HO U Apy-
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ras xpomarorpaduueckas cucteMa. B aTom ciyuae MOXKHO CBA3aTh
HenocPeACTBEHHO K03(hHIHEHTH eMKOCTH B cucreMax 1 u 2:

lg B =a+blg k', (4.20)

B paGore [398] mokasaHo CyIeCTBOBaHHE TAKOH 3aBHCHMOCTH
MEXAy YAepKHBAHHEM Ha Pa3HbIX COPOEHTAaX NPH HEU3MEHHOM CO-
cTaBe MONBHXKHOA (a3bl JHGO HA OJHOM H TOM XK€ cOpOeHTe NpH
pa3HbIX COCTaBax MOABHXKHBIX (has.

Hekotopble npyrie Qu3Hko-XHMHUECKHE CBOHCTBA cOpGATOB, CBS-
3aHHbIE C HX THAPOPOGHOCTLIO HJIH ONpefeNsiolHe ee, TaKXKe MOryT
HCIOJb30BAThCsA [LJ51 HHTEPIPETAlHH XpoMaTorpaHyecKHX NAaHHBIX.
Tax, B pa6oTe [95] ycTaHOB/JEHO CYIIECTBOBAHHE KOPPEJSILUHHE MEXKAY
PacTBOPHMOCTbIO aJH(aTHYECKHX CMHPTOB B BOAE M HX BEJIHYH-
Hamu Igk’.

B paGore [244] npemjoxeHo ypaBHeHHE

lg k' =an+b(HA—HD) +c, (4.21)

rie m — KOHcTaHTa THApodobHOCcTH 3amectHTens; HA — uucio
3JIeKTPOHOAKIENTOPHBIX TPYNN B Mosekyae cop6ata; HD - uncnio
3JeKTPOHOLOHOPHHX rpynn. KoHcTauTH a, b, ¢ onpeneneHHbiM 06-
pa3oM 3aBHCSIT OT COCTaBa NOABHXKHOH (asel. CpexHekBaipaTHy-
HO€ OTKJIOHEHHE PacyeTHBIX 3HaueHHH IgR’ OT 3KCIepHMEHTAJbHbIX
JJS JBy3aMeIleHHbIX NPOH3BOAHBIX GeH3ona coctasaser 0,1.

B paGore [245] BhisiB/IeHa KOPpesLHS MeXIy BEJIHYHHAMH MO-
JIEKYJAPHOH MOJISPH3YEMOCTH Qs H KO3(QPHLHEHTAMH €MKOCTH MO-
JHSIIEPHEX apOMAaTHYECKHX YIJI€BOLOPOMIOB:

Ig k' =las+m, (4.22)

rae [, m — koHcraute. CresaHa TakXe IONBITKA OOHaPYXKHThb
CBA3b MEXKAY VAep:KHBaHHEM H HOHH3ALMOHHBIMH NOTEHLIHAJAMH.
OtcyrcTBHe TakoH CBA3M NPHBEJNO dBTOPOB K BBIBOAY, YTO B JaH-
HOM cJydYae B3aUMOJeHCTBHe cop6aT—cOpPOEHT onpefessercs npe-
HMYILEeCTBEHHO. HHIYKIHOHBIMH, @ He [IHMCIEPCHOHHbIMH B3aHMOJEH-
crBuaAMH. OJHaKo B 3TOM HCCJAELOBAHHH HIHOPUPOBAJACH POJb
B3aHMOJeliCTBHE B NMOABHAKHOH (ase, YTO NMPHMEeHHTEJbHO K obpa-
I eHHO-(Pa30BOMY pEXHMY BpSX JH AOMYyCTHMO.

4.1.2.2.3. MOJAEJH «yJIEPKUBAHUE—-CTPYKTYPA»

Mojenn 3Toil rpynnH yCTaHABJIHBAIOT CBA3b MEXKAY yAepKHBa-
HHEM H CTpOeHHeM cop6aToB, BHPAXEHHHIM C MOMOLIbIO TeX HJIH
HHBIX CTPYKTYPHBIX AECKPHNTOPOB. Bo MHOTHX ciayuasx Jorapupm
ko3 dHuLeHTa €MKOCTH JHHEHHO CBA3aH C HYHCJOM MOBTOPsIO-
I[HXCST CTPYKTYPHBIX (DparMeHToB:

lgk'=a+bn. (4.23)
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Tab6auma 4.9

Iapamerpo ypasnenud (4.24) 648 HEKOTOPbIX 2omon0zuvecKux pados.
Yeaosus xpomaroepaduposanua: koasonxa 3opbaxc ODS, nodsuscnas ¢asa —
ayeronutpus—eoda (6:4) [35]

Kaacc coenunennit a b r n o
Ankanm —0,352 0,197 0,9999 5 0,004
AJKHAGEH30bI —0,594 0,144 0,9873 11 0,033
CaoxHple 3bupH —1,041 0,192 0,9968 5 0,0229
Keronn —1,116 0,189 0,9996 5 0,0134
Cnuprto —1,157 0,194 0,9993 8 0,0150

CamblM DaclpocTpaHEHHBIM JECKPHOTOPOM ABJAETCA YHCJIO aTo-
MOB YIJIepOjia B MOJIEKYJIE M¢:

lg ¥ =a+bn, (4.24)

rie b — Bkaan B Igk’, cooTseTcTBYIOMMUA OLHOMY aTOMy yriepoja;
G — KOHCTaHTa.

YpaBuenne (4.24), KaK NmpaBHJIO, NPEKPACHO ONMHCHIBAET JKCIIe-
pUMEHTaJIbHblE JIAaHHbie COeJMHEeHHH OJHOIO FOMOJOTHYECKOro psja,
AJsl KOTOPHIX @ —— NOCTOSIHHAA BeJH4YHHA. CpaBHHBAs ypaBHEHHA
(4.24) nns pasHbIX TOMOJIOTHYECKHX PsXOB, OOBIYHO OGHAPYKH-
BAalOT, YTO BEJMYHHA b MaJjo 3aBHCHT OT KJacca BeIeCTB, B TO
BpeMsl KdK @ 3aKOHOMEDHO YMEHBINAeTCsl NMpH Mepexofe OT MeHee
NOJISIPHBIX KJ1accoB cop6atoB K Gogee nosasipHeim (taba. 4.9).

AnajornuHble pe3ysabTaThl NMOJNYYEHB HA CAMBIX Pa3HOOGPAa3HBIX
HEMOJBHKHBIX H NOABHKHBIX Qa3ax MpH H3ydeHHH ankaHoB [95, 96,
398], ankunbensonos [39, 264, 307, 337, 361], ruapoapomaruuec-
KHX coefuHenuit [337], noanmernabensonos [39, 361], monusnep-
HbIX apOMAaTHYECKHX YrieBoJoponos [264, 307], MeTHaoBBIX 3¢H-
pOB XHDHHX KuCAOT [95, 96], kapGoHoBEIX KucaoT [398], N-zame-
WeHHBIX  (Tananmupgos [121, 122], N-ankuabenzamugos [433],
AJIKHJIKETOHOB M aJIKHJapHJIKeTOHOB [53, 362], ankaHoMaMHIOB KHP-
HBHIX KHcaoT [310].

B kauectBe mapamerpa n B ypaBHeHHH (4.23) MoXKeT Takxke Hc-
MOJIb30BATHCA YHCJIO0 aTOMOB ceqeHa [306], cepet [305, 306], uncao
MOHOCAXapHAHBIX OCTATKOB B MOJIEKY/1aX CEepJEUHBIX TIJHKO3HI0B
[108].

B paGorax [165, 258, 308] nast omucamnsa reoMeTpHUECKHX
CBOMCTB MOJIEKYJ MPeJJOXKeH HHIEKC CBSI3yeMOCTH y H NOKA3aHo,
YTO 3TOT MapaMeTp XOPOLIO KOPPeJHPYET C TAaKHMH CBOACTBaMH,

KaK pacTBOPHMOCTb B BOJeE, TeMnepaTypa KHIEHHS, pa3mep MOJO-

CTH MEX1y MOJIeKYJaMH DacTBOPHTENS, KOTopas Heo6XoAMMa AJad
pa3MelleHHsl MOJIeKYJbl pacTBopsieMoro BellecTBa. B pamkax oj-
HOT'O KJlacCca BeleCTB HHAEKCH CBA3YEMOCTH KOPPEJUPYIOT ¢ Ko3d-
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¢uuuenTaMu pacnpefiesedns. MHIeKCH CBA3YEMOCTH Jydlle OMHCHI-
BalOT THAPO(oGHEE CBOHACTBA Pa3BETBJEHHBIX YIJIEBOLOPOAHBIX
paiMKa/oB, 4eM 3TO yjAaercsd clenaTh C NOMOLIbIO NapameTpa f..
Hostomy nosiBisieTcsT BO3MOXHOCTb OOBbEIHHHTD B YPABHEHHH, aHA-
aoruunom (4.23),

lgk'=a+by (4.25)

He TOJBbKO TOMOJIOTH, HO M IPyrue POACTBEHHble COeIHHEeHHs, 06Ja-
HalollMe OIMHAKOBLIM Hab6opoM OYHKUHOHAMBHBIX rpynn. HMuaekc
CBSI3yeMOCTH TIePBOro nopsiika (T. €. YYHTBIBAIOIIHK CBA3H MEX1y
GaAMKaRIIHMH aTOMaMH) PACCUHTHIBAETCS H3 CTPYKTYPHOH dopMyJibl
COeJIMHEHHS MO c/eAyOLIMM npasuiaam [258]:

1) yuuTHIBAIOTCS BCe aTOMBl CKEJIETa MOJIEKYJbl, 33 HCKJIOYE-
HHEM aTOMOB BOJOPOJA,

2) ckejer H3obOpaxaeTcsl MOAOGHO TOMY, KaK 3TO CAeNaHO AJs

JABYX H30M€DOB rentaHoJa:
G

1 1 ‘ 1 1
yi.3 Cs 1/314 1/11 4 Cy ¥ o,

. 1-4 2-4
V-3 ¢, G ¥
1

CI4

Y2 V3 14 V6 V9
3) KaxJAOMy aToMy NPHCBaHBaeTcs YHCHO §i, COOTBETCTBylOlEE
yyucJay CBsizell 3TOro aTtoma C JPYrHMH aToMaMH (kpome aTroMoB

13 1 1.1 36

BOAOPOAA);
4)p JJS KaxAoH CBA3H CKeJeTa pacCuHThiBaeTcs ee CBssye-
MOCTb 1
Yo =——="> (4.26)
Y6:i6;

6 — 137
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TaGauua 4.10

Cense mewdy undexcamu cessyemocTy u napamerpamu 1gP das  cucrems
OKTanOA—800a

Kaace coegnueHui a b r ¢
Kap6ouoBrie Kuca0TH —1,41%0,11 0,927x0,03 0,996 0,122
CroxHble 3bHpH —1,71%0,04 0,996+0,03 0,999 0,060
Ipocruie 3pupn —1,30%+0,19 0,964+0,07 0,976 0,080
CnHpTet —1,53+0,09 0,966+0,03 0,997 0,151
AMmunnt —1,61£0,12 0,977 +0,04 0,979 0,179
KeTouut —1,16+0,09 0,982+0,03 0,993 0,094
Yraepogopoan 0,406+0,09 0,884+0,03 0975 0,160
Bce coepnnenus, —1,48+0,04 0,950+0,01 0,986 0,152

KpOMe YTJIeBOLOPOAOB

5) paccuMTHIBAaeTCs HHAEKC CBA3YEMOCTH Bceil MOJIEKY JIbl

=3 % (4.27)

rae n — CyMMapHoOe YHCJIO CBsideit MEXIYy aTOMaMH cKeJera.

IIpn pacuere HHIEKCOB CBSI3y€MOCTH HMKJIHYECKHX COEAHHEHHU
BBOAUTCA nomnpaBka —0,5 eIMHHLB Ha Kaxjoe 3aMBIKaHHE LHKJA.
Hannude B MoJeKyJse ZBOHHBIX HJIH TPOMHBIX CBs3eil YBEJHUHBAET
CBSI3y€MOCTb COOTBETCTBYIOLIHX aTOMOB Ha 1 HJIH 2 COOTBETCTBEHHO.
Tax, cBszyeMoctb atoMa yruepoxa ¢pparmenta =CH, pasna IBYM,
KHC/I0poaa KapGOHH/bHOM TPyNmbl — [BYM, ALETHJIEHOBOTO YrJe-
pona HC= — rtpem.

B r1a6sn. 4.10 npuBeseHn nmapaMeTphl ypaBHEHHil, CBS3BIBAIOLIHX
HHACKC CBSISyeMOCTH C BeJHYHHOH IgP najsi cHCTEMBI OKTaHOJI—
Boaa [308]:

lg P=a+by,. (4.28)
IToutn BO Becex cayuasix Koppessiuus Xopomasi. Bojiee Toro, onHuM
YPaBHeHHEM MOTYT ObITb OObeIHHEHH HE TOJbKO COENHHEHHS Of-
HOro KJacca, Ho H BoOOlie Bce paccMaTpHBAIOLIHECS B AAHHOH pa-
6OTe MOJISIPHBIE COEJMHEHHS, TAK KaK MOrPellHOCTb ANNPOKCHMALUH
NpH HX OObEAHHEHHH B OJHY IPYNNy BO3PACTAeT HE3HAUHTEJBHO.

[Tapamerp b Bo Bcex cayuasix 6JH30K K eQMHHIe. DTO COrJa-
Cyercs C TeM, YTO BKJaJbl OJHOTO METHJEHOBOTO 3BeHAa B CHCTe-
Max IgP W y 6au3ku Mexny coboit (0,53 u 0,50 COOTBETCTBEHHO).
Cpennsisi BeJqHuUHHA CBOGOAHOTO YJ€HA @ AJIS HOJIIPHBIX BELIECTB
NPHMEDHO Ha 2 MeHbIUE, YeM AJs yriepogoponos. OTciona ciaeyer,
YTO yMeHbIUEHHE YIJIEBOLOPOAHOrO CKeJieTa Ha YeThipe METHJEHO-
BbIX 3BeHAa NPUOJNH3UTENIBHO TaK JKe BJHSIET Ha THIPOGOGHOCTD,
KaK BBe/leHHe OJRHOH NOJSAPHOH (QYHKIHOHANBHOH CPyNHH. DTOT BHI-
BOJ TaKXe COIJacyercsi CO CpeJHHMH 3HAYEHHSIMH HHKPEMEHTOB
napamerpa IgP W, Kak NOKa3aHO najee (CM. TJaBy 7), MOXer
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GBITH TOJIOXKEH B OCHOBY NpocTefimiei CHCTEMH OLEHKH THApodos-
HOCTH M YAEPXKHBaHHA B YCJOBHAX oOpalleHHO-(asoBoil XxpoMmaro-
rpaguH.

Ms ypasnennii (4.28) u (4.17) BbITEKaer, YTO MEXKAY YAEpHKH-
BaHHEM H HHAEKCAMH CBfI3yEMOCTH MOXHO OXHIaTh CYyLIECTBOBA-
HUSI JIMHEHHOH 3aBHCHMOCTH (4.25). DTa 3aBHCHMOCTb HPOJEMOH-
CTPHPOBaHA [IJig  pa3JHYHBIX  YCJOBHH  o6pauieHHo-(has3oBoi
XpoMarorpaHu ¥ DasJiMUHBIX KJaccoB coeXuHeHHil: N-ankuabens-
amunos [436], 6apburypatoB [74, 434], cnuptos [95, 255], TperHu-
HBIX aJkunb6ensamMunoB [433], nancunamupos [277], ankunGenso-
noB [244, 361], noiMsifepHHIX apOMaTHYeCKHX YIJIEBOLODOAOB
[212, 243].

Cornacno ocHoBHBIM BhHIBOAaM [308] OTHOCHTENbHO CBSI3H HH-
JIeKCa CBSI3yeMOCTH ¢ KO3(GHUHEHTAMH pacnpelesieHus, 3Ta CH-
CTeMa MOXeT OHTb HCHOJIb30BAHA HE TOJBKO [JiS1 OHEHKH BJHSIHHS
YTJIEBOAOPOAHOTO CKeJieTa, HO H ONHCAHHs BKJIAAa MOJSPHEIX QYHK-
nuHoHaabHbIX rpynn. IIpu 3ToM, ecaM peub HAET O NOJHQYHKIHO-
HAJbHBIX cop6arax, AOMXKeH OHTb TaKXKe pacCMOTPEH BOMNPOC O
B3aHMHOM BJIHSIHHM TOJSIPHHIX (parMeHTOB MoJsieKysa. B paGore
[36] nokasano, uto BeauuydHbl lgk’, IKCTPAaNOJHPOBAaHHHIE K CO-
JEPXKAHHIO aNeTOHHTpHJA B NoABHXHO#H dase (Igk’;) 1 Moab/a
(cm. 4.1.2.4 u [35]), KoppeaHpoBaHbl ¢ HHIEKCAMH CBSI3yeMOCTH
coeJHHeHHH ogHOoro Knacca (ra6a. 4.11)°

lg k'\=a-+by, (4.29)

[Tockosbky mapamerp j OTpaxaer IVIaBHBIM 00pasoM pasmep
MOJIEKYJl copOaToB, ero yBeJHYEHHe BeleT K YBEJHUEHHIO yIepiKu-
BaHHA. B To e BpeMsi BKJaj MOJSPHBIX TPYNI B THAPOGUJIBHOCTb
MoJIeKys COpGAaTOB TAKXKE MOXKET OHTh BHPAXEH B €IHHHIAX HH-
AeKca cBasyeMocTd. [l 3To#l uesH NpeAsioXeH TONOJOTHYECKH
HHAeKC rHApodobHOCTH ¥u [36]:

xr=x+ Y (81, (4:30)
i
TaGnuua 4.11
ITapamverpo. ypasrenusn (4.29)
coe};g:gmﬁ a b r n o
Ankann 1,461 1,668 0.9976 5 0,08
AJKHI6eH30J1bE 1,129 1,122 0.9802 11 0,13
CiroxHbe abupnt —2,088 . 1,441 0.9981 5 0,05
Ketonm —1,588 1,367 0,9998 5 0.02
CnHpTH _ —1,763 1,176 0,9965 8 0,10

6‘
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(r:lTIe 0y: — mompaBKH K HHIEKCY CBA3YeMOCTH, COOTBETCTBYIOILHE
PYKTYPHbIM (parMeHTaM, MNOBHIAKUIAM THAPOPHIBHOCTb COe-

—CgHs —-1,6
=C=0 -3,
—CO00— -33
—OH -3,5

JI;"OSTTI/I HHKPEMEHTHI, a Takxke ypaBHenus (4.29) u (4.30) mnosso-
ot né)ornosnposa'rb KO3 QHIHEHTH €MKOCTH Xpomarorpaduuecku
fie YYEHHBIX MOHO(YHKIHOHAJbHBIX COCIMHEHHH C OTHOCHTEeJbHOMN
p 3p0e)mﬂoc1"blo He Gonee 25% [36]. B 1o xe Bpems pacuer mo
BH.OC BEJIHUHH Yg HOJII/I(p):"HKHI/IOHaJIbeIX COEIHHEHHH TPUBOAMJ
B0 JICACTBHH K 3aHHXXEHHOM B JECATKH H COTHH Pa3 BeJHYHHe k'
rpys:o:n;\go:a UTO B3aHMHOE BJIHSIHHE MOJISIPHBIX (DYHKIHOHAJBHBIX
JICKYJI€ TPOSIBJSETCS HaXKe NpH i

"y B b PH HX 3HAYHTeJbHOH yja-

OTk/nOHEeHHE Xy OT aJXHTHBHOCTH Ayx mpsMo mnponopuHo-

AXH=a0+alnf+a2rcp. (431)

,Iglaolirl:{%es YTOUHEHHE NO3BOJIMJIO CYLIECTBEHHO HOBBICHTb HAlIE€XKHOCTb
p HPOBAHUA KO3I(DGHUHUEHTOB eMKOCTH, NOJHGbYHKLHOHAMbHEIX
NOJYNPORYKTOB CHHTE3a NMPOCTAarMaHAHHOB [23].

- C;eﬂs}; MEX]y IUIOUAafbl0 MOBEPXHOCTH MOJIEKYs cop6aToB u
TOByB p43H5BaHHeM npoAeMOHCTpHpoBaHa B [95] ma npumepe cmup-
Ton, 36{] ogc— Ha npHMepe N-a;nkmﬁensamnﬂ,os. B pa6orax [93,
el o yxaaerca caiAsb Igk’ ¢ o6beMoM Moseky.r.
o (?HI/I ¢ coaBT. [337] npeanoXuMH KOppessuHOHHbI dakrop
CaHHs MOBEACHHS apOMATHYECKHX H THAPOapoMaTHYec-
EIPII/IPE: COCMHEHNH, COJACPKAIIKHX TAKXKE aJKHJIbHBIE 3aMeCTHTENH
Moﬂglin;ge 3HaueHHe (akropa F paBHO uMcJy ABOHHHIX CBsizell B
yJie IUII0C YHC/IO NEPBHYHBIX H BTODHYHBIX 4TOMOB yrJIepoja
gmﬂyc 0,5 Ha Ka)J0e HeapoMaTHYECKoe KOJIbIO. Pesyabrars pa-
oThl [212] nOKasHIBAIOT, YTO Ay NAHHOTrO KJacca BellecTs napa-
METIFB) F paer BnosHe npuemJeMyio TOYHOCTB Nporuosa k’. P
' yﬂelgiggggzx&paéo-rax AJisl ONHCAHUA CBSI3H MEXIy CTpOeHHeM
i T, o L10] HCMOJIb3YIOTCH (DYHKIHH HEeCKOJBKHX NepeMeH-
anecxnx’ymeso AL ONHCAHHSA MOBENCHHS MOJHSALEPHBIX apoMa-
JOPOJOB NPENJIOXKEHO YpaBHEHHE

lgI=ao+ ayng +agys+asV+aM, +asM,, (4.32) -

i€ ng — YHCIO ApOMAaTHYECKHX KoJell; X — HHJAEKC CBA3YEMOCTH

85 OCHOHHBIE BAPHAHTBI B3)KX
kaacrepa; V — MoabHHE 00beM copbara; M, — HauMeHbUIHH
rJIaBHHII MOMEHT HHepuuH; My; — OTHOUIEHHe IJIABHBIX MOMEHTOB
HHEepUHH.

YpaBnenne (4.32) HCIOIB30BAHO [JISi MPOrHO3HPOBAHHS BeJd-
uunn 1gl. OTKIOHEHHe MPEeICKa3aHHbIX 3HAYEHHH OT IKCHEPHMEH-
TaJIbHO H3MEPEHHBIX B CPEAHEM COCTaBHJIO OKosio 0,2

B paGore [448] misi aHANOTHYHBIX LeJeH HCIOJb3OBAHO ypas-
HeHHe

lg I=ao+ayx+a.l, (4.33)

rme L — ¢akrop, xapaKkTepH3YyIOUIHH OTHOLIEHHe MaKCcHMaJbHOH
JJIMHB MOJIEKYJIB K LIHDHHE.

®akropn F ¥ L HCHIONb30BaHbl COBMECTHO B MOAEJH yRepXKHBa-
HHS TIOJIHSEPHBIX apOMAaTHYECKHX YIVIEBOLOPOJOB [248].

Jlunefinas GyHKUHS BaH-Iep-BaajibCOBBIX 00'bEMOB, 3HEpPrHi
accomMalyy 3a cyetr 06pa3oBaHUs n-KOMIVIEKCOB H BOJIOPOJHBIX CBSl-
3el MpeMJIONKEHa M5 ONHCAHHs YACPKHBAHHS APOMATHYECKHX
kucaot [171]. ITokasaHo, yTo MapaMeTpbl pacmpeleyeHHs 3JeK-
TPOHHOM IUIOTHOCTH MOHO32MEIIEHHBIX apoMaTHYECKHX coeIlHHEeHHH
TaKKe JUHEHHO CBA3aHB ¢ Ko3(hoHIHenTaMH eMKoctd [253].

4.1.2.3. YJIEPKUBAHUE W TEMIIEPATYPA KOJIOHKH

Kak J060e Apyroe XHMHUYECKOe DaBHOBECHE, paBHOBECHE cop6-
1HH B XpoMaTorpaduueckofi CHCTeMe Onpe/e/seTcs H3BECTHRIM COOT-
HOIIEHHEM XMMHYECKOH TepMOAWHAMHKH

AG°=AH*—TAS®, (4-_34)

rne AG®, AH°, AS® — cTaHiapTHOE H3MeHeHHe MapLUHaJbHOH MOJb-
HOil BeJIHYHHBI CBOGONHOH SHEPrHH, SHTAJBIHH M 3HTPONHH COOT-
BETCTBEHHO.
O6benunue ypabuenuss (4.34) u (1.2), moayunm 3aBHCHMOCTb
K03()QUIHEHTA EMKOCTH OT TeMIEpaTyphl:
,_ AR AS® 435
Ink RT + R +1n @. (4.39)
Bausinge TeMOepaTyph Ha BeJHYHHB YAEpXHBaHHs MNPEACTaB-
JSieT HHTEpeC C HECKOJIbKHX TOUEK 3pEeHHS. Bo-nepBbiX, ypaBHeHHE
(4.35) sBasercsl KJIOYEBHIM COOTHOLICHHEM, HO3BOJISET OT BeJH-
YHH yAepKHBAaHHS NepedTH K TePMOJHHAMHUECKHM NapaMeTpam H
BHISICHUTb HEKOTOpHIC acHeKTH MeXaHH3Ma cop6unn. Bo-BTOpHIX,
npHMeHeHHe MKXHUAKOCTHOH XpomaTtorpaguu AJisi aHaJHTAYECKHX 1e-
aeft Tpe6yeT ROCTHXEHHS MaKCHMaJsbHO BO3MOXKHOH BOCMPOH3BO-
JMMOCTH BeJIHUHH YAEDXKHBAHHS, H MOITOMY BaXHO 3HATb, B KAKOH
Mepe H3MEHEHHS TeMIepaTyphl KOJOHKH CMOCOOHB TOBJHATH HA
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e 1 é’:; 4.10. Xapakrepuas  3aBm-
s 25 3,0 OCTh  yAEpPKHBAHHA A1a
! %é - 3T COeAHHEHHUH, cop6upyeMMxp no
,}/rF 600 K ?ﬂHHaKOBOMy MeXaHH3MY, oOT
eMIEDATYPH KOJOHKH. [lan
H3 [292]. Hanne

gisey$b$aTH n6pouecca. ITa xe HHPopManHs Heo6XOMUMA H B CBA3H
¢ Teu, TO paboTa npH NOBBLINIEHHOH TeMIepaType KOJIOHOK — yn06-
ﬂaBHCeLI){iD;ICTBO YMCHBIICHHS] BASKOCTH NOABHXHON (asbl, CHUKEHHS
B KOJIOHKE H TOBBILUEHHS 3
Borcrim o (odexTHBHOCTH paspgenenus.
, OIMMO OTBETHTb HAa BONPOC, M
OXKeT JIH H3MeHeHH
TEMOEPATYPH KOJOHKH CJYXKH ’ :
Tb CPEACTBOM H3MEH
HOCTH pasesieHHs. P S ceneTE:
. l:aCCMOTpHM HEKOTODEIE ACHIEKTHl TEPMOAMHAMHKH COPOLUH B
Hegomlf::ol;¢a3oson Xpomarorpagpuu. B paGore [292] ycramos-
, J51 3TOTO PeXKHMa XapaKTepHO
NposiBJieHHe KOMIEHca-
LHOHHOTO 3 heKTa, KOTOPHIi] o
H BBpaxaercs JHHeHHON
3aBHCH-
éwxooc;é,Tl?aeM&ﬁi); napamerpaMu AH® u AS° u CBHIETEJbCTBYET O
O-XMMHYECKHX NPOLECCOB B pa
) 1 CCMaTpHBAEMOM psi
coennHenndt. KoMnencauuonuwii spdext BbIpaxkaercs ypaBHegng‘g'

AR =BAS*+AGg", (4.36)

r ¢ — i '

Tgfan%g;wpe ESMBEHEHI/IE CBOOONHOMN 3HEPTHH B3aHMOJeHCTBUS Opu
- b cayyae, Korna takoe KoMmmer

CallHOHHOE MHOBeje-
HHe Haluiofaercs, 3HaueHu ° o

, A1 B u AGg® sBasiores K

H ¥ OHCTAHTAMH
Aa3bésaeTc51 TeMnepatypou KomneHcauuu. CemelicTBa rpatpm;og
m};gﬂﬂl?gca A1 pacCMaTPHBAEMOro KJiacca BeUIecTB nepeceka
U SKCTPANOJISALHU B TOUKE C KO r
0

A panHataMu 1/8 u AGg®/RT

YpaBrenue (4 36)
. MOXeT ObTh 1
THIA TPOLECCOB B peobpasoBano 1ast Takoro

r ¢ — i
la]ii Agi H3MEHEHHEe CBOGONHON 3HEPTHH cOpOuHH OpH Temme-
patype Xxpomarorpaduueckoro paspenenus. Coraacho 3TOMYy ypas-

(4.37)
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HeHHIO, B cJayyae KOMIEHCAIHOHHOro moBeleHHsi rpaduku AGr°=
=f(AH®) nubo 1gk’=f(AH®) npeacraBasiiot coGO# NpsMble JHHAY,
H3 YrJ0BOro KO3(Q(QHUHEHTAa KOTOPHIX MOXKeT GBhITb pacCUATaHa
TeMmeparypa KOMIEHCaHH.

Cornacho pabote [292], B KoopauHarax lgk’ — —AH® mpsmas
JUHHS HaOJ0faeTcs JJf COeJHHEHHH, 3HauyWTEJNbHO pasaHyalo-
L[HXCH N0 CTPYKType: HAlpHMep, apoMaTHYeCKHX KHCJOT, 3aMe-
LIeHHHIX THIAHTOHHOB, TPOM3BOAHBIX O€H30Ja H (PEHHJYKCYCHOI
KHCJOTH. 3HaueHus B, HalileHHble B 3TOH paboTe AJIs BEIIECTB pas-
JMYHBHX KJACCOB, Pa3jIHYalOTCs He CJAHLIKOM CHJbHO, YTO CBHIE-
TeJbCTBYET 00 HAEHTHYHOCTH MEXaHH3MOB CODOIHMH. W3 manHBIX
o yAepXKHBaHHIO, NIPHBENEHHHX B paGorax [173, 310], Mbl Hamx
3HAaueHHs P elle [J5 HECKOJbKHX KJacCoB coeqHHeHHH (Taba. 4.12).
ITorpeurHocTb ONpefie/IeHHss BENTHUHHB 3, HACKOJLKO MOXHO CyIHTb
no panubiM [292], okono =100 K; 3HAYHT, MEeXaHH3MBI copbuuy
BCeX PACCMOTPEHHBIX KJAcCOB BEUIECTB B OCHOBHOM OJUHAKOBHI.

KoMneHcanHoHHble 3aKOHOMEPHOCTH BooOule [O0BOJIBHO Xapak-
TepHb AJsi 06paleHHo-(a30Boi xpoMarorpaduu, U3 4ero ciaepyer
BHIBOJ, YTO C MOBBIIIEHHEM TEMNEpaTyphl KOJOHKH BCE MapaMeTphl
yIepKHBaHHsl TOJKHbI HE TOJBKO yMEeHbIIAThCs MO a6cosoTHOH Be-

Ta6bannua 4.12

Temneparypol. KOMNEHCAyuU

JlutepaTypHH#
HCTOYHHK,
’ 3 KOTOpOTO
Kanacc coegHHeHHHR Henoé)x::;ma;{ TMoxeHxkHas da3a ?( Bsmblpﬁ
HJIH AaHHbie
AJS pacueTa
B
ApoMarndeckne Cipeprcop6  Qocdatuuit Sydep 647 [292]
KHCJIOTH 0DS (pH 2,0), 6%
alleTOHHTPHJIIA
3amelneHHbie [TapTacua docdarHbill 6ydep 596 [292]
ruoaHTOMHH, annaH-  ODS-2 (pH 7,0), 30%
TOHH H (GeHHJIYKCYC- aleTOHHTPHNA
Has KHCJIOTa
3awmerneHHbIe [epmadasa  MeraHor—Boaa 639 [292]
npoH3BOAHHE 6eH- 0ODS (4:6)
30012
Ju3TaHoNaMHULbE Xuraun Teap MeraHoa—BOAA 615 [310]*
Kap6OHOBHIX 3011 (97:3)
KHCJIOT
[MoanspepHsie apo- Tunepcun ALETOHHTpHI—BOAA 582 [173]*
MAaTHYeCKHe yrJe- 0ODS (80:20)
BOAOPOAb
CnapTh To xe To xe 761 [173]*
Askaust ? ” 744 [173]*
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1,9 F
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1,6 }
Puc. 4.11. 3aBucuMocts OTHOCH-
TEJbHBIX YAEPKHBAaEGMHX 06beMOB
‘\\7 OT TeMnepatypri KOJOHKH. Ilapm
1,3+ BeecTB: /| — GyTHia6eH30J—neH-
TaH; 2 — fion6en3on—06poM6enso.r;
\ 3 — ronyon—6ensom; 4 — HaoTa-
g JHH—GeH30s; 5 — pekauos—iy-
L ! . OpeH; 6 — AOXEKaHON—TeKCaH; 7 —
3C 40 50 60 P

; g FeKCaH—nenTan; 8 — 1,2-anxnop-
Temneparypa, C 6enson—6enso.

an4iHe (TaK Kak AH°<0), HO u c6auxarbes MeXxnay coboil. Bo
BCAKOM cayyae, 3T0 NOMKHO GOBITH CHPaBEAMHBO sl BelIecTB
OJIA3KOTO CTPOEHHSL. OKCnepHMeHTaNIbHOE MOATBEPIKAEHHE CKa3aH-
HOTO NPHBOAKTCS Ha pHc. 4.11, rae nanube u3 [173] nepepaboTaHml
HAMH B BHJ€ 3@BUCHMOCTH OTHOCHTEJIBHHIX YIEPKHBAEMBIX 06EMOB
OT TEMIIEpATypHl KOJOHKH. O6liasi TeHIeHLHs 3aK/I0YaeTcs B Mo-
BBILICHHH CEJIEKTHBHOCTH Da3JeJCHHS NPH CHHKEHHHU TEMIEpaTyphl
KOJIOHKH. [Insi HEKOTOPBIX Map CcOequHeHHHl 3ToT apdext pocra-
TOUYHO BhIpaXeH (Ha®TaJHH—GEH30J, ROAELHJOBHL CIHPT—IEeH-
TaH), IS APYTHX MHHHMAJEH (6yTun6en30a—neHTaH, #016eH30/1—
6poMGenson). CrenoBaTesbHo, BO3MOXHOCTb M3MEHEHHSH CeJIeKTHB-
HOCTH HeOOXOAMMO HMETb B BHAY, BapbHpysl TEMNEPaTypy KOJIOHKH.
B 10 x%e Bpems sicHO, uTo W3MeHeHHe TEMOEPATypH Bpsij JH CHO-
COGHO NPHBECTH K PaAHKAaJbHHM H3MEHCHHSM CEJIEKTHBHOCTH, Ha-
NpHMep obpauleHHI0 mOpsAKa SJIIOHPOBaHUsA. DTOH ILeJH HecoM-
HEHHO TPOILe MOXHO ROOGHUTHCS, 3AMEHHB OJHH OPraHu4ecKHii Moau-
puKaTop noaBHKHOMN ($asbl IpyruM.

B 10 e Bpems, ecqu KO3® QHLHEHTB eMKOCTH HCIONB3YIOTCA AJS
LeJsell KAUeCTBEHHOrO aHaJH3a JHGO U3yUeHHs] (PHSHKO-XUMHUECKHX
33aKOHOMEPHOCTEH, C UX 3aBHCHMOCTBIO OT TEMINIEPaTypHl HeNb3sl e

OCHOBHBIE BAPHAHTBI BIXX
89

cunraThes. OGliee MpeAcTaBieHHe O BeJHYHHE 3TOro 3d¢exra Mo-
JHO [OJYYHTb C IOMOIIbIO napamerpa

_ (R~ 1

: (4.38)
To—T,

v

rae &'y u B’y — KO3Q(dHUHEHTH €MKOCTH NPH TeMNepaTtypax T;q)n
Ty (To>T)). Jlauneid napaMeTp XapakTepusyer HsKm(islxzﬁ{HKHHe ;{: b
H H3MEHEHHH TeMIiepaTyphi .
¢unHeHTa E€MKOCTH 0P TOHKK Ha |-
13, u3MeHeHHe TeMIOeparyp
Kak sscrByer u3 taba. 4.13, PH 48 e
H €pKHBAHHA B CpeIHEM o-
yer 3a coO0H H3MeHeHHe yI 2. Caeno
OBaHUSI KOJOHKH TPYAHO [
BaTeJbHO, 6€3 TepMOCTaTHp 0GHTbR 20T
i HMOCTH BEJHUYHH YIACPXKH ,
roBpEMeHHOH BOCIIPOH3BOJ ic-
nonisosaﬂne TEPMOCTATOB [Js KOJIOHOK B COCTaBe ?anlz)ﬂ)ﬁ“
XpoMarorpaoB — He POCKOIIb, a HACTOATEJbHAS HEOOXOA .

Ta6auua 4.13

Beauuyunor 'V

JluTepaTypHbIft
HCTOUYHHK,
Copfar Heno&)x:;{;xuaﬂ TMopeHxkHasA dasa v OHTS{-?B%E;)::I-
15 2
. 1]
Meranoa: 0,02 M 0,028 [45
Hrosn :é%pgaxc dochatHi Oydep,
’ple 5.5 (5:95) 0.034 5]
To xe 0 Xe ,
I;\}\,g:g;?:ﬂonaMnn Xurauun 3011 MeTtaHoa: BOAA 0,036 [310]
CTEapHHOBOH KHCJOTH (97:3) 0025 (310]
JusTaHonaMup To xe To xe ,
naJbMHTHHOBOM
Atrmpares Tunepcu. AueTOHHTpPH.T I BOla 0.014 [173]
S oy (2 0,009  [173]
XaopGenson To xe To xe N i
ﬁoneg;ggg:u e Oxtuacuis-  Meradoa: Boja 0,019 [139]
T To e Meratio: : Boa 0022  [139]
. sy 10,00 M 0,028 [292]
-] eHHJI- Cdepucopb AueToHHTPHI :0, )
gﬁcylc]:i;zﬂﬁ?{?nom ODS ?&C%ag‘ﬂ(béflg 46)) tbep
4-T'nipoKcudeHun- To xe 0,05 M docdaTuuil 0,015 [292]
VKCVCHasl KHCJIOTa 6ydep
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41.2.4. YAEP)KHUBAHHE U COCTAB MOIBUXHOM ®A3b]

[Ipuctynas Kk o6CyXaeHMIO BJAHSHHS KOHUEHTPAUHH OpraHuyec-
KOro KOMIIOHEeHTa MOABHKHOH a3kl Ha BeJHUHHEI YAEPXKHBaHUS,
nesecoobpasHo Gosiee NOAPOGHO OCTAHOBHTHCS Ha COCTOSIHHH aJi-
KHJICUJIMKATeNsl, HAXOMAIETOCs B "PABHOBECHH C OHHApHHIM BOJHO-
OPTaHUYECKHM DACTBODHTEJIEM. YK€ H3 CaMbiX OGLIHX npexacrabJe-
HUH SICHO, YTO MOJIEKYJIBI OpPraHHYeCKOro pacTBOpuTenst 06afaior
GOJILUINM CPOJCTBOM K aJIKMJILHBIM JIHranfaM, yem pojaa. Ilostomy
CACAYeT OXKHAAThb HX NPEHMYIIECTBEHHOrO KOHIEHTPUDOBAHUS B
NIpUNIOBEPXHOCTHOM CJIOe, aAcopOuuu Ha OpPTaHHYeCKUX JIHraHjax
HenoABHXKHOW ¢asbl. Ilpu 3T0M B 3aBHCHMOCTH OT COCTaBa MNoi-
BHXKHOH ()asbl H CTPOEHHsI copOeHTa, BEPOSITHO, BO3MOXHO 0ofGpaso-
BaHHE KaK MOHOMOJIEKYJISIPHOTO CJIOSi OPTaHHYECKOro pacTBopHuTes,
TaK u 0oJiee TOJICTBIX CJOEB HEMOABHIKHOM (asbl, COCTOALIHX H3
LeTed OPraHHYecKOro JIMTaHAa, «NIPONHTAHHBIX» MOJIEKYJaMH Opra-

HHYECKOrO KOMIIOHEHTA MOABHXKHON dasel. C Apyrofi CTOPOHH, ecH

KOHILEHTPALHA OPraHNYeCKOro pacTBOPHTENs B MNOXABUXKHON ‘(ase
MaJjia, COpOeHT el0 He cMmaumBaercs [350]. B sToM sierko Mosker
yOe1nTbesl Kax/blil, HachIan Ha NOBEPXHOCTb BOJAB IIENOTKY COp-
Oenta. Psip aBTOpoB BHCKaszanwu NPEANOJIOXKEHHe, UTO B TaKOM
C/lytae pajMKajnbl OPraHWYECKMX JIMFAHAOB NJOTHO MPHKHMAIOTCS
K TOBEPXHOCTH CHJIHKAreJeBOH MAaTpPHUB HJAH  J1axKe obpasyior
CBOEro pola mepemeTeHUs,, MHKPOCKONMYECKHe KAaMeJbKH Ha MO
BEpXHOCTH cnavkarens. [lpd yBenuyennn KoHUEHTpayuu OpraHH-
Y€CKOro KOMIIOHEHTa NENH aAKHJbHBIX JIMTAHAOB MOCTeMNeHHO pac-
NpSAMIAAIOTCS, CJIOH MX CTAHOBHTCH GOsiee DHIXJIBIM, NOKA, HAKOHel,
He JOCTHIaeTCsl MOHOe CMaYuBaHUE MOABHKHON hasoil.

IIpoueccel copGuun opramnueckux MO1M(HKATOPOB H3 GuHap-
HBIX IOABHXKHBIX (a3 Gblau NpeJMeTOM CleNHAIbHBIX HCCIeI0BAHHIL
Bonpoc sror npeacrasaser we Tombko TEOPETHYECKUHA HHTEpec, HO
H NDAKTUYECKHH, TaK KaK COPOUHOHHAA HMMOGHJIM3ALUS OpraHu-
HECKHX DaCTBODUTEJNCl MOXKeT BJHSATb HA (a30BOe OTHOLIEHHE KO-
JOHKH M TeM CaMblM BHOCHTb HeONDEJeNEHHOCTh B BeJHYHHB fo,
Vo u, caenosarensuo, &’ [294].

B paGorax [290, 291] mokasamo, uto o0pauieHHo-)a30BHe Ma-
TepHaNbl COPOUPYIOT M3 GHHAPHBIX PacTBOPHTENEH 3HAUHTE/bHbE
KOJIMIecTBa OPraHHYeckoro Moau¢ukaropa. Tak, MakcuMasbHOe
KOJTHYECTBO NOIVIOIAEMOr0 MeTaHoJaa cocTaBasieT 2% Of wmacco
copGeHTa, auUETOHHTPHJIA H TeTparuapodpypana — x0 10%. Dru
UHOPH CONOCTABHMBI ¢ THIHYHBIMH KOHLEHTPALHAME OpPTaHHYECKHX
JUIaHloB B COPGEHTE, a 3HAUUT, B ONpEJENEHHBX YCIOBHAX HEMOI-
BIUKHAs (asa (aKkTHYECKH [OYTH HANOJOBHHY MOXKET COCTOSTH
M3 OpraHuyecKoro MoandHKatopa.

‘cranoBneno [360], uTo copGuus veraHoaa H aleTOHHTPHIA
MOXeT ObiTh NPHYMHOH Cepbe3HBIX NOrPEUTHOCTeH NpH onpeleqe-
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Puc. 4.12. Ancop6uus aueToHHTpuna Ha noBepXHocTH [umepcuia C8 B 3aBuCH-
MOCTH OT cocTaBa noAsuxHOH ¢asu. Kosonka 4,6X150 MM. a — cogepXanue
aneronutpisia (%) B agcopGupoBanHOi (ase; 6 — KOJHIECTBO (MKJ) ajacopGH-
POBaHHOr0 aUETOHHTPHJIA Ha MOBEPXHOCTH cOpbeHTa.

HHH ofbeMa MOJABHXHOH (hasbl B KOJIOHKe H, CJIeJ0BaTeJbHO, Be-
JUYHHBL fo. Beanunna Vo ymenbwiaeTcsi ¢ yBeJHYeHHeM KOHLEHTpa-
uud aperonurpusaa ot 0 xo 50% npubausuresbHo Ha 12%, a npu
JajibHeHIleM YBeJHYEHHH KOHIEHTPAaUHH AaleTOHHTPHJA ocTaercs
nocrosiHoft [4563]. Ilo Mepe yBenMyeHHsi KOHLEHTPALMH ALETOHHU-
TPUJa YBeJHYHBAeTCsA €ro NPOUEHTHOe colAepXKaHue H 06beM B
ancopbuposanHoii dase (puc. 4.12). Conepxanue AUCTOHHTPIIA B
yKa3aHHOH (ase CHJIBHO 3aBHCHT TaKXe€ OT yAEJbHOH MOBEPXHOCTH
copbenta [452].

Poab aacopbupoBaHHOro pacTsoputenss ¥ Haubosee NpPaBHJb-
HbIH B METOIHYECKOM OTHOLIEHHH CIOCOO HU3MEpEHHS f; SIBJASIOTCS
npeAMeTOM NpPOAOJKaWoMWeHcss JUCKyccHH B JuTepatype. Oagna H3
noc.1eJHUX peKoMeHaalnf Ha 3ToT cueT [ 129] pexycMaTpHBaeT IpH-
MEHeHHe [JIsl olpejeseHHs fo JeHTepHPOBAHHON BOJBI, METaHOJa,
ALETOHUTPHNA NPH PEPPAKTOMETPHYECKOM JeTEeKTHPOBAHHH H HH-
TPOMeTaHa — IpPH AeTeKTHPOBAHHH mo ¥ P-morsolieHuio.

3aBHCHMOCTb BEJWYHH YAEPXKHBaHUS OT KOJHYECTBEHHOIO CO-
CTaBa MOJABHXKHOH (pasbl cJaeAyeT yXKe H3 OCHOBONOJAramuux pador
no teopuu obpauienHo-¢asoBoll xpomarorpaduu [202, 203]. Tax,
AJISl OLEHKH BJIMSIHHSA KOHUEHTPAUHH OPraHHYeCKOro pacTBOPHTeNA
B [pHHLHUNE MOIMO OB OHITh HCHOJb30BaHO ypaBHeHue (4.5). On-
HAaKO 3TO MaTeMaTHYeCKOe ONHCAHHe JOCTATOYHO CJOXKHO H Tpe-
OyeT 3HaHHSA (H3HKO-XHMHYECKHX NApaMeTPOB CHCTEMBl, KOTOpHIe
HeJIErKO HaiTH B JHTepatype JHOO ONpelesNHTbh 3KCIepHMEeHTa bHO.
[TosToMy uyalle Bcero moJib3yIOTCS YNPOMIEHHBIMH MOJAEJSMH, NIpH-
BOIAIIMMHE K BIIOJIHE yJIOBJIETBOPUTE/NbHBIM Pe3yJbTaTaM.

Singepa u Xypauek [219] npeaJoXHJH ypaBHeHHe
lg i’ =a—mc—+pc?, (4.39)
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rae a, m, p — KO3QQHUHEHTH;, ¢ — oObeMHas KOHUEHTpauus 6o-
Jiee CHJIbHOTO pacTBOpHTess. DH3HYECKHH CMBICHA KO3DPHIHEHTOB

PacKpBIT C TNOMOILbIO TEOPHH NAaPAMETPOB DPAaCTBOPUMOCTH XHJib-
aebpanna:

a= (] & Va ) 5 .
eyt o3rr ) [0:=8)?—(8:—8:)%];  (4.40)
2V
Mm=—g3RT (0 8) (8o 8a); (441)
Ve :
P="g3rT (% 0)% (4.42)

rae Oz, ds, Oa, 8y — mapamerpsl pactBopuMocTH copGara copbenta
C1a60r0 ¥ CHIbHOrO KOMIIOHEHTA MOABHKHOM a3kl COOTBETCTBEHHO,
qu— MOJIbHBIA oObeM copbata; Vs u V., — o6beMbl HEHOLIBI/I}K-’
HOM H NOABHXKHOM ¢a3; R — rasoBas nocrosinHasi; T — a6couior-
Hasi Temneparypa.

Brocnenctsun Ha ocHoBe TeopuH MHIZeKca B3amMomelcTBHS
[230] Takxe GbuIO mOMyHeHO BHIpaKeHHe, bopManbHO HAEHTHYHOE
(4.40), onnako ¢ APyruMH 3HAYECHHSAMH napaMmeTpoB a, m, p:

a=1g( Vs ) + Valn,00m

Vm 2’3RT ([HZOCm_‘]xCx); (4.43)
Vitm
m=m(2lﬂzocm—-1xcx) (]HZO_[ODI‘); (444)
VxCm?
p:—-—2—,3——[?—T—(]HZO‘-[0pp)2, (4.45)
tae Ix, Ino, lopr — MHIEKCH B3anMoielcTBHS copbara, Boab H
OPT@HHYECKOTO MOJIU(PHKATOPA COOTBETCTBEHHO, Cm H Cx — KOH-

CTAHTBI, SKCNECPHMEHTAJBHO ONpeje/isieMble H3 BEJHUHH y/IepiKHBa-
HHSI CTaHAAPTHBIX COeMHEeHHIl.

AHanornynas Moflelb NpeAJOXeHa B paboTax [255, 341, 405].

Ypasnenue (4.39) noBOMBHO peako HCNOJIb3yeTCH AJiSl ONMHCAHHSA
Y IPOTHO3HPOBAHHS 3KCIEPHMEHTANbHEIX JaHHBIX, IOCKOJIBKY BJIHA-
HHE YjieHa pc? CKasbiBA@TCs JIMWIL TOTAA, KOTAa PAacCMAaTpHBAeTCA
OYEHb IIHPOKUI AHanasoH ¢. IlpakTiyeckH NpH H3MepeHHH KO3(-
qmmgemos EMKOCTH HelesecOOOpasHO BHIXOAHTb 3a IpejeJhl
1>k'>20, a 31HM npemesaM oTBeyaer HOBOJBHO OrpaHHYeHHbI
AnanasoH c. [losTomy mopaessioliee GOMBUIHHCTBO Hccaea0BaTeNel
HCTIOJB3YIOT MpOCTeiliee BHIpaAKEHHE .

lg K =a—mc, (4.46)

— b7
rie a=k'y — Ko3bduuHeHT eMKOCTH, IKCTPANOJHPOBAHHLIA K HY-
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JICBOMY COJEPIKaHHI0 OPTaHHYEeCKOro PACTBOPHTEJNSl B MOJABHKHOM
pase. Kak mpaBuo, ypaBHenHe (4.46) NpEBOCXOZHO OMHCHIBACT
SKCHepHUMEHTaJbHble JaHHbe, H OOHapyXHTb KPHBH3HY 3aBHCH-
moctd 1gk’—lgc He Tak merko.

Jlpyro#i NOAXOA K OMNHCAHHIO 3aBHCHMOCTH YAEpXKHBAHHSA OT
KOHIeHTPAIlHH OPraHuyeckoro MOAH(HKATOPa OCHOBaH HA THIOTE3€
o conbBarauud copbara u copbenta [307]. IlpemmosoxuM, uroO:

1) Moaekyna cop6ara X B pacTBOpe COJbBATHPOBAHA 7 MOJIe-
KyJaMH OpPraHuueckoro pactsopureis (XBn);

2) HemojBHkHas (asa COJbLBATHPOBAHA MM MOJIEKyJaMH Opra-
nuueckoro pacrsopurens (SBm);

3) npu copOuHH YacTb COJbBATHPYIOUIHX MOJIEKYJ DPacTBOPH-
teJisi B BeIcBOGOXKAaeTcAd B NMOJBHKHYIO asy.

COOTBETCTBleLHee YpaBHEHHE MOXKET ObITb 3anucaHo B BHIE

rie XSBumin—p — COpOHPOBAHHBIH KOMILIEKC; p — YHCJIO MOJIEKYJl
pacTBopuTesisi B, BbICBOOOXKAAIONIeeCs IPH COPOLHH.

KoHcTanTa paBHOBECHS MOXKeT OHTb HalileHa KakK
__[XSBmins] [B]»
P [XBn][SBn]

K03 $HIHCHT eMKOCTH ONpejelsercsl KaK NPOH3BejeHHe KO3¢-
¢uuueHTa pacupejeseHds Ha (a3oBoe OTHOLICHHE:

_ [XSBmins] Vs

(4.48)

/= . 49

k [XBx] Vin (449)
Tlogcrasue (4.48) B (4.49), moayuum
Kp[SBm] Vs

EPLA SR 4.50

Ig k'=1g Kp+1g[SBm] +1g(Vs/Vim) —plg [B]. (4.51)

Cyuras, YTo NPH JA0CTATOYHO OOJbUIOH KOHUEHTPALHH OpraHu-
yeckoro pacreoputensi Beauuunbl [SBm] u Vs/Vm MOCTOAHHEI, TO-
Jy4ydM NpocTeliliiee JHHEHAHOE ypaBHEHHE

lgk'=b—plgC, (4.52),

TA€ p HMeeT SICHblfl (QH3HUECKHH CMBICA — YHCJIO MOJIEKYJ OpraHH-
YeCKOTO PaCTBOPHTEJIS], BbITECH€MOE C MOBEpPXHOCTH copGeHTa Of-
HO# MoJiekyJioll cop6ata. CMEICA CBOGOIHOTO uJjieHa b B 5TOM ypas-
HEHHH HHOM, yeM B (4.46). OH COOTBETCTBYeT Jiorapudmy kKod3pou-
[IHEHTa €MKOCTH NpPH KOHUEHTPAaLHH OPraHHYeckoro pacTBOpHTENdA
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Puc. 4.13. 3aBucumocts YACpXKHBAHHA OPraHHYECKHX BeEUIECTB — TpeACTaBHTE-

Jeli 5
Pa3HYHBIX KJaccOB OT KOHLEHTPalHH AUETOHHTPHJa B MOABHXKHOH dase.

1 mosb/n. TloguepKHeM, UTO MO ONpefeNeHHIO KOHCTAHTH paBHOBe-

CHA B ypaBHeHuH (4.48) ucmosbsyercs He o6beMHasi, a MoJIsipHas
KOHIlEHTPalHa pacTBopuTes B.

Ypasuenue (4.52) wucmosmb3yercs B JUTEPATYPE 3HAUHTEJbIIO
pexe, uem (4.46), oxnako, mo HallleMy MHEeHWIO, AJid npeueépex\:e-
HHA MM _HET JOCTATOYHBIX OCHOBaHWil. ME 1iono/b30BajM ypasHe-
HHe (4.52) A OMHCAHHS yAEPKHBAHHS Ca IBIX pasHoobpasHbix
KJIaCCOB COEMHEHHH — aJIKaHOB, aJKWJIGeH3:JI0B, aqH(paTHuecKIX
KETOHOE, CIHPTOB, NPOH3BOJHBIX a1aMAHTAHA, AWTHAPOMHDPHAHHA
5-¢>Topypaunona, LUHKJIONEHTAHOHA, NEeNTHA0B. HeKoTopbie mpume Bl
3aBncumocteit (4.52) npeacrasiens na puc. 4.13. Bo pcex cnyqar;x
OTKJIOHENHE SKCIePUMEHTAJbHbIX NaHHBIX OT OpAMBIX (4 52) 6BuI0
CONOCTABUMO C IOrPemHOCTbIO onpenesenus 1gk’. B noﬁbsy ypas-
Henusi (4.52) CBHAETENBLCTBYET TAaKKE TO OBCTOSITENbCTBO qroplm-
C/OBEIe 3HAYEHHA KOS(D(HINUEHTA p HAXOAATCH B KAYECTBEHHOM CO-
OTBETCTLHH CO CPABHUTEJLHBIMH Da3MepaMH MOJIEKYJ cop6aToB H
OpraHHYecKHX MoaubukatopoB. Tak, Mo gaHHBIM [307], mpu 3axio-
MpOBaHNH 0€H30/1a €ro MOJIeKysa BHITECHSIET OKOJNO 6 M(’)nexyn Me-
TaHOJIa, 4,5 MOJIEKYJIb 3TaHOJA, 3 MOJIEKYJIHI nponanosa-2. B ~Ta6Y1
4.14 npuBeeHbl napaMeTph ypaBHEHUS (4.52) mnsn yI‘JIeBOLIOpOIIO‘B.
ANKHJI0eH30JI0B U DPA3JHYHBIX KHCJIOPONCONEPKAIAX COeHHEHHI,
B kauectse HemoxBHxHOH $asn HCHONb3OBAH 3op6akc ODS HOI[-.
BHXHAs (asa cOCTOANA W3 ALETOHHTPHIA H BOAH B paSJII:I‘IHbIX
COOTHOINEHHAX. B romosornyeckux psnax BBejeHHe JABYX MeTHJie-
HOBLIX TPYNTl NPHBOAMJIO K YBENWYEHHIO Napamerpa p NpHMepHO
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Ta6auua 4.14

Mapamerpor ypasuenus (4.52) das arkanos, arkurbensonos u
kucaopodcodepwcauiux coedunenui

BeutecTro b p r n I F
INentan 5593 —4,415 0999 4 0,007 2525
Texcan 6,253 —4,842 0999 5 0,011 3593
Tentan 7,041 —5368 0999 5 0,016 2001
Oxrtal 8,027 —6,064 0999 4 0,012 1637
Honan 8874 —6,623 0999 4 . 0.015 1244
Ben3ou - 3,268 —2,856 0994 4 0,008 1616
Toayou 3,845 —3238 0999 4 0,007 2562
ITHAGEH30 4,440 --3655 0999 4 0,011 1344
H-TIponny6eH30. 4918 —3986 0998 4 0,016 710
H-DyTHNGEH30 5246 —42i1 0999 4 0,012 1337
o-Kcuaon . 4307 —3543 0999 4 0,012 1082
#-Keuaon 4404 —3598 0998 4 0,015 709
n-Kenion 4404 —3,598 0998 4 0,015 709
Kywmou 4937 —-4004 0999 4 0,015 875
1,2,4-TpumeruateH3on 4,879 -3907 0999 4 0,015 828
1,2,4,5-TerpameriiGeH30J 5341 —4,194 0999 4 0,017 694
1-Metun-4-tpeT-{;, THIGEH30.1 5866 —4611 0999 4 0,013 1313
dtunbyTHpar 2875 —2,603 0,999 6 0,005 14670
AruanzoBaepaT 3535 —3079 0999 6 0,007 12477
DTHJIKaNpoar 4320 —3624 0999 6 0,005 30590
MeTHaKanpuaar 5090 —4,142 0999 6 0,008 10033
Byruaaterar 2821 —2549 0999 6 0,012 2571
MMeuraHoH-2 1723 —1774 0,996 6 0,017 346
Tenranon-2 3.086 —2,730 0998 6 0,020 1032
OxTaHOH-2 3732 —3,157 0999 6 0,019 2414
YuaekaHOH-2 5825 —4579 0999 6 0,009 4586
Tentanon-4 3159 —2789 0999 6 0,011 336!
Tentaunoan-1 1602 —1,674 0998 § 0,015 944
Texcatoa-1 2205 —2,061 0995 6 0032 485
TentaHoJ-1 2912 —2547 0997 6 0,031 831
Oxkranoa-1 3413 —2846 0998 6 0,023 867
Hoxano.1-1 4090 —3303 0993 6 0,024 1104
Hexanod-1 4547 —3552 0,999 6 0,013 1802
MMenranon-2 1,323 —1444 (0998 6 0.013 992
3-Meruadyrato-1 1.446 —1552 0997 6 0016 767

Ha eJHHHIY, YTO COOTBETCTBYET CPaBHHTEJbHbIM pasMepam MoJje-
Kyabl anetonutpuia u ¢pparmenta —CHy—CHy—.

He3aBHCHMO OT TOrO, KaKasi M3 ABYX NPOCTeHUIHX 3aBHCHMOCTEH
yAepXKHBAHHS OT COCTaBa MOJBHKHOH (asbl TEOPETHUECKH 6oJee
crpora, o6e OHH HMelOT 6osblloe NPAKTHYECKOE 3HAYEeHHE, TAK KaK
MO3BOJISIIOT, NpPH H3BECTHHX BeJHYHHAX YIEPXKHBAaHHA 1M ABYX
COCTABOB MOJBHXHHX (a3, MPOTHO3HPOBATb NMOBEAEHHE NPH NPOH3-
BOJIbHOM COOTHOIICHHH KOHIEHTPAaUHH BOAB H OpPraHHYecKoro pact-
popurens. Ilpu stom 3aBrcuMoctd (4.46) u (4.52) uacro cobJio-
JAIOTCSl HACTOJMbLKO XOPOIIO, YTO BO3MOXKHA HE TOJIBKO HHTEPIOJISIHS
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(4.52) Gaa aaxanos
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Tabaunma 4.15

IJIABA 4 96

Ilapamerpor ypasuenud (4.46) u

YpaBHeHHe

Bewectso n

a —m r F I
Ienran 4 2,210 2,227 0,9976 421
T'ekcan 5 2,710 2,682 0,9984 976
lenrtan 5 3,115 2,976 0,9990 1502
Oxran 4 3,393 3,127 0,9990 1026
Honau 4 3,806 3,423 0,9995 1877

yAepXKHUBaHUA MEXIy JAByMSH KpaﬁHI/IMI/I COCTaBaMH MNOABHXHOH
q;)a3b1, HO H 3KCTpAanoJisiud mo YPaBHEHHUAM '

lg k' = lgk’1+—z%(lgk’2—lgk’1); (4.53)
2 1

lg C;—1g C,
lg Co—1g Cy

Ha ocHoBanuu amanusa uMelomuxcsi SKCIepHMEHTAJIbHHIX 1aH-
HBIX MOXKHO MOJaraTh, YTO ypaBHeHHs (4.46) u (4.52) oauHaKOBO
XOpOILIO OMHCBIBAIOT yJePXKHBAHHE B TeX Cayyasix, Koraa cop6aTsl
AOCTAaTOMHO THAPOQOGHH! H, CJIEL0BATENIBHO, XPOMATOrpathHpOBaHH’E
IPOHCXONHT NPH BRICOKHX (Hampumep, Buime 40%) KoHHmeHTpauHsAX
OPraHHYECKOro pacTBOpHUTENsl. BhIACHUTL, Kakasi ¥3 ABYX Mopesed
Jydlle, Memaer H TO YHCTO MATeMaTHYECKOe OB6CTOSTEJNbCTBO, UTO
npy GOJbIIMX ¢ OGbeMHast KOHLEHTpauys u JorapudM MOJSPHOK
KOHUCHTDALHH C BBHICOKOH TOYHOCTBIO JIHHEIIHO KOPpPEeJHPOBAHLI
Mex 1y coGoil. TaK, 1Ja aueTOHHTPHJA B auanasoHe 5—959, K03 ¢-
$uuresT Koppeasuun cocrasmsier 0,933, B muanasone 45—909, —
0,996, B nuanasone 5—45% —0,958.

B rabn. 4.15 mpexcraBnenn mapamerpsl ypaBHeHHH (4.46) wu
(4.52) NSl H-aNKAHOB U CTATHCTHUYECKHE KPUTEpPHUH, XapaKTepH3yio-
I1He COOTBETCTBHE IKCNEPHMEHTAJbHBIX IAHHBIX STHM YpaBHEHHSIM.
BuHO, uTO KaueCTBO OMHCAHHS BENHYHH YAepKHBAHHS OGCHMH MO-
LeJiIMH IPAKTHYECKH OIHHAKOBO.

B ciyuae menee ruapodoGusix cop6atos, KOTOpble XpoMarorpa-
}HPYIOT B MOABHKHHX (a3aX, COAEPKAUIMX OpPraHHYECKHUil pacrgo-
PHTEJIL B MEHbWIHX KOHUGHTPAUHsIX, ypaBHeHHe (4.52) npuBomHT K
JYyHWnM pesynbTaraM. B ta6a. 4.16 u 4.17 upeacrasieHsl Besu-
YHHbl gk’ 118 npousBOAHBIX 1,4-paruaponupununa u 5-gropypa-
LKA, YCJOBHO pasjesidB 3TH AAHHBIE HA JBE rpynonsl — GoJjiee H
MeHee TH1podoOHBe COeNHHEHHS, — MOXHO CONOCTaBHTb Ka4yecTBO
ONHCAaHHs NaHHBIX ypaBHeHHAMH (4.46) u (4.52). Cormacuo pe-
3yJbTaTaMm Tabu. 4.18, npu Majnblx KOHUEHTPAUMAX ALETOHHTPHJIA

lg k=g k"1 + (lg k';—1g k). (4.54)

(4.46) YpasHenue (4.52)

I g b —-p r F [}
0,018 5,593 4,415 0,9996 2525 0,007
0,021 6,253 4,842 0,9995 3593 0,011
0,018 7,041 5,368 0,9992 2001 0,016
0,015 8,027 6,054 0,9993 1637 0,012
0,012 8,874 6,623 0,9992 1244 0,015

(mepsbie 11 crpok) ypaBuenne (4.52) o6aanaer BHIDA’KeHHbIMH
NpeHMYIIeCTBaMH.

Onenka BO3MOXKHOCTH 3KCTPaNoOJSnHH AAHHHX 110 YPaBHEHHUSIM
(4.53) u (4.54) BHNOJHEHA HaMH caenywomuM obpasom. B ka-
UECTBe KOHLEHTPAUHUH ¢;C) H Cy BHIOPAHH TaKHe KoMOuHanuu (%):

Ci | G| C
60 70 50
20 30 10

CpaBHeHHe pacueTHBIX 3HAYeHHil ¢ SKCIEPHMEHTAJbHO HaljeH-
HBIMH, NIPHBEACHHOE HA PHC. 4.14, CBHAETEJIBCTBYET O TOM, uTO mpH

tgkpacy
1,51 o)
1Lo0F * s
L)
0.5¢ ¢ s
1 1 1 1 I H
Bj r)
*
1,5# . - y,
*
Puc. 4.14. CpaBuene 3kcmepHMen- * *
TaJbHO HAHJEHHHX BEJHUAH Yiep- 1L,0F oA -
KHBAUHA  NPCH3BOAHHX  5-bTOp- . e
ypaunna u 1,4-ZHrHApONMpHAHHA C 05k A R
DaCCUHTAHHHIMH 10  ypaBHEHHSM i /e
(453) (a8) n (454) (62) mas
KOHHEHTPAanHi aueTOHHTPHJA B NOj- . P D —
BHXHOH ¢aze 50% (a6) n 109 05 1,0 1,5 65 L0 1,
(8.2). lg Ksucn

7—137
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Jozapugnol Ko3PPHuUYUeHTo8 eMKOCTU npoussodnbix 1,4-0uzudponupuduna

Ta6anua 4.16

H._R"
R RS
[
H3C N CH
it
" Kouneutpauusa CHICN, %
n/n Rs=Rs R4 Ri % o 50 60 70 | 80
1 —COOC,Hs —H —H 1,20 0,73 0,34 0,07
2 —COOC.H; —CHs —H 0.81 0,41 0,12 —0,14
3  —COOC;Hs —CeHs —H 1,06 0,56 023  —0,062
4  —COOC:Hs —H —CHj 0,59 0,30 ot1 =012
5 —COOCHs;  —CeHs —CH 0,79 043 012  —008
6 —COOC,H; —(CH=CH) “O’NO —H 0,69 0,28 0,007 —027
2 0 2
7  —COOC.H; —CH=CH‘<O >\ —H 1,095 058 022 —002 —03
8 —COOC,H; _CH=CH-®—N02 —H 1,07 0.54 0,18 —0,12
0

9  —COOC;H; D —H 080 035 002 —025

0
10 —COOC,H; ‘@Noz —H 0,89 0,40 0,065 —0,22

o
11 —COOCH;, —CH=CH (/ \5 —H 0,72 0,28 —0,11 —~0,26

0

12 —COOCH;,4 “(CH'CH)z'Q_NOZ —H 0,91 0,40 0,01 —0,29
13 —COOCH;4 D —H 0,85 0,42 0,05 —0,25

0
14 —COOCH; @NO —H 0,51 0,11 -0,2 -0,52

0 2
15 —COOCH; —CgH,OCHF;(-0) —H 0,81 0,34 —0,02 —0,29
16 —COOCH; —CgHNO (-0) —H 0,59 0,18 —0,087 —0,31
17 —COOC,Hs —~CgHCF; (-0) —H 0,77 0,39 —008 —0,19
18 —COOC,H; —CH=CH—® —H 0,75 0,39 0,097 —0,18
;9 —COOCH, —CgH,SCHF, —H 1,06 0,55 0,20 —0,09
0 —COSC,H; —H —H 0,94 0,61 0,39 0,16
21 —COSC,H; —CeHNO,(-0) —H 0,72 0,33 0,061 —027
22 —COOCH, —H —H 1,14 0,82 0,53
23 —COOCgH —CH; —H 1,15 0,88 0,61
24 —COOCsH —CgHs —H 1,21 0,90 0,51
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Tabanyga 4.17

B NOABHXKHOH dase, %

20

25

30

40

50

60

70

-

TJIABA 4 100
Jozapupmor Koagppuyuenros emkocru
0]
H)N\)j( F
0" N
|
R
KoHIenTpauHs aleTOHHTpHJIA
Ne P
n/n aamad 3 5 10 15
T 2 4 5 6 7
I —CH,OCH, , 0,389 0,104 —0,086
2 —CH,0C,;H;s 0,822 0,49 0,238
3 —CH,0C;H; 0,967 0,691
4 —CH,OC,H, 1,468 1,158
5 —CH20C5H11 !
6 —CH,OC¢H;3
7 —CH;OC;H;5
8 —CH,0CsH;,
9 —CH,OCgHg
10 —CH,0C,oH,;
I
11 CH3CHOC,H; 1,294 0918 0,633
|
12 CH;CHOC;H, 1,435 1,114
I
13 CH;CHOC,H, 1,550
14 —CH,OCH,CH,0OCH, 0,765 0,367 0,104
15 —CH,OCH,CH,0C,H; 1,176 0722 0,422
16 —CH,0CH,CH,Ci 1,029 0,707 0477
17 —CH,OCH,CH,0H 0,104 —0,194
18 —CH,OCH,CH,COOCH, 0,975 0,538 0,238
0
19 Q 1,025 0,581 0,312
0
20 Q 1,123 0,800
cl
21 0 1,268
CcH
3
Cl
0
22 Q 1,191 0,800
B

8

9

10

13

—0,26
0,037 —-0,092 -026
0,764 0,260 0,072
0,872 0,639 0,407
0,766 0,301
1,159 0,614
0,943
1,273
0,389 0,238 0,037
0,834 0,611 0,373
1,267 1,004 0,707
-0,137 —0,194
0,161 0,00
0,281 0,134 —0,041
0,037 —0,137 —0,260
0,130
0,580 0,402 0,255
0,945 0,685 0470 0,133
0,538 0,325 0,145

-0,125
0,151
0,412
0,682
0,944
1,209

0,047
0,271
0,500
0,716

0,125
0,332
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Ta6auma 4.17

B noaBHxkuoit daze, %

O

o8}
5

TJIABA 4
Joeapumol Koagpgpuyuenros emxocru
0
Hjl\)jr F
0" °N
i
R
Kounentpanus alleTOHHTPHJA
Ne
n/n Panukaa 3 5 0 s
T 2 4 5 6 7
1 —CH,OCH , 0,389 0,104 —0,086
2 _CHOC,Hs 0822 049 0238
3 —CH,0OC;3Hy 0,967 0,691
4 —CH,0CH, 1,468 1,158
5 —CH,OGH,;
6 —CH,0OC¢His
7 —CH,0C;H;s
8 —CH,0CgHyy
9 —CH,0Cg¢H
10 —CH,0CoHy;
I
11 CH,;CHOC,H; 1,294 0918 0,633
|
12 CH;CHOCGC;3H, 1,435 1,114
I
13 CH3CHOC Hy 1,550
14 —CH,0OCH,CH,OCH;, 0,765 0,367 0,104
15 —CH,OCH;CH,0C,Hs 1,176 0,722 0,422
16 —CH,OCH,CH,CI 1,029 0,707 0,477
17 —CH,0CH,CH,0H 0,104 —0,194
18 —CH,0CH,CH,COOCH; 0,975 0,538 0,238
0
19 Q 1,025 0,581 0,312
0
20 < Z/ 1,123 0,800
cl
21 0 1,268
CH3
Cl
22 1,191 0,800

20 25 30 40 50 60 70
8 9 10 11 12 13 14
—0,26

0,037 -0,092 -0,26
0,764 0,260 0,072
0,872 0,639 0,407

0,766 0,301
1,159 0,614
0,943
1,273

0,389 0,238 0,037

0,834 0,611 0,373

1,267 1,004 0,707
—0,137 —0,194

0,161 0,00
0,281 0,134 —0,041

0,037 —0,137 -0,260

0,130

0,580 0,402 0,255

0,945 0,685 0,470 0,133

0,538 0,325 0,145

-0,125
0,151
0,412
0,682
0,944
1,209

0,047
0,271
0,500
0,716

0,125
0,332
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MpoponxeHne Ta6aunu 4.17

TJIABA 4 F 102
1 l 2 3 4 5 6 l 7
0
23
Br
0
24 FHZCW 1,285 0810 0527
0
25 ClHZCO 1,317
2 f C\<O—>, 1,205
0
27
(F3C)3C\Q«
0
28 7
0
CHZCGHS
0
2 ¢, HSCHchHZCO’
0
30 Q 0900 0715 0,490 0184 0,00
HO
0
31 7 . 0907 0828 0496 0,145
OH
32 HoH C\@ 1,125 0,680 0345 0,143
2
. 0,628

33 Hacooc\®,

8 9 11 12 13 14
1,170 0,830 0,556 0,131
0,331 0,171 0,043 ,
0,928 0,669 0,455 0,280
0,945 0,660 0,415 0,050
1
1,602 0910 0,350
1,112 0,746 0,175
1,285 0,930 0,357
y
0,007
0,405 0,222 0,083
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OkKoHuwanne TaGauuu 4.17

ll 2 | 3 l 4 l 5 6 l 7 | 8 9 | 10 | 11 | 12 13 14
0 1210 0761
34 HCOOCHZCU , h 0,461 0,212 0,007
3
0
‘35]3_6,“_@/ - 1445 1,131 0612 0,215
Cl
36 o<:© 1,387 1,004 0,751 0550 0356 0,134
0
0 1,037 V
a7 1,375 , 0772 0538 0,260
<;©LOCH3
.0 OcH,
OCH,
OCH
38 3 1,337 1,045 0765 0436
OCH,
0
OCH,
COOCH
39 0 3 1,403 1100 0816 0464
OCH, .
g ,
OCH

3
/\/‘\ OH
40 OMOCH . 0839 0,602 0422 0,161 —0,086
0




IJIABA 4 106

Ta6auuma 4.18

Mapamerpel ypasreruil (4.46) u (4.52) 022 npouseodusix S-gropypayura u
1,4-0ueudponupuduna

Homep Ypasuenue (4.46) YpasHekue (4.52)
" BelllecTBa
n/m| T T;3g64.17 i . ] . . , Y . - i
taba. 4.16*
57 0,04 0,993 134 0,04 0,38 1,06 0,997 305 0,03
é é 8,34 0,04 0,986 137 0,07 0,84 1,38 0,996 441 0,04
3 11 1,44 005 0988 161 0,08 1,32 1,60 0,994 343 0,06
4 14 091 0,05 0970 48 0,11 0,75 143 0,997 431 0,04
5 15 1,37 0,06 0984 88 0,10 1,17 1,70 0,998 835 0,03
6 16 1,25 0,05 0,958 44 0,15 1,15 1,62 0996 472 0,05
7 18 1,07 005 0974 75 0,12 0,97 1,60 0,999 3091 0,02
8 20 0,92 0,07 0969 46 0,12 047 1,03 0993 78057 0,002
9 21 1,71 0,04 0994 176 0,04 2,52 2,70 0,999 327110 0,003
10 23 2,14 0,05 0,993 151 0,06 3,18 3,45 0999 33304 0,004
11 35 263 0,05 0996 9253 0,06 4,23 4,10 0,999 35623 0,005
12 4* 1,73 0,02 0,996 286 0,03 398 346 0,999 2752 0,01
13 5% 221 0,03 0,992 129 0,06 5,04 4,36 0,996 225 0,04
14 6* 223 0,03 0994 185 0,05 528 4,70 0,999 907 0,02

yMeHbUIEHHH KOHUEHTPAHH OpPraHHdeCKOoro pacTBOPHTEJNS yPaBHE-
Hie (4.53) maeT BCe BO3PACTAIOLIYIO CHCTEMATHICCKYIO MOrperHOCTh
H NpH MaJblX C HCHOJb30BAHHE dopmys (4.54) TNpeanouTHTE/b-
Heern PAcCMOTPEHHH 3aBHCHMOCTH NApaMeTPOB yAepikHBAHUS OT
KOHIEHTpAMH OPraHHYecKoro MOAH(QHKaTopa ML POIACTBEHHBIX
COeNMHEHH OOHApYXHBaeTCsl HHTEPeCHOe ABJCHHEC, aHaJOTHIHOE
a(deKTy KOMNEHCAUHH SHTPOMHH H SHTAJLIHH. CorsiacHO pHC.
4.13, npamble AAs OTAeNbHBIX COENHHEHHH paclonaraiorcsd BECpo-
06pasHo H TNPH IKCTPANOJANHH MEPECeKyTCs npHOIH3UTENBHO B
oflHOH o6aacTH rpaduka. AHaNHTHYECKMM BbipaKEeHueM IJ5 3TOrO
s¢ddekTa siBasieTcs KOppeasiiua Mexiy d4ieHaMH b u p ypaBHeHUSH
(4.52):

b=>by+b1p. (4.55)

Ilapamerph ypaBHenHns (4.55), HafileHHbIC HAMH s pAAd KJac:
COB cOeluHeHui, NpHUBEIEHb B taba. 4.19. AHaJIomqrjue JaHHHE,
NOJy4YeHHHEe MNocae COOTBETCTBYWOIIEH MareMaTHYECKOH 06paboTKH
BeMUMH YIEDKHBAHHS, ONYOJHKOBAHHBIX B JHTEpaType, MpHBE-
aensl B Taba. 4.20. ,

Cpeaenus, MNOATBEPKAAOUIHE BeepOOOPAsHOE  pacmoJOKeHHe
npamMbix 1gk/—1gC unn 1gk’—c, NUMEIOTCS TaKXKe B pa6orax [96, 99,
121, 192, 228, 307, 310, 319, 339, 341].

KoadduuueHTsl Koppessiuuy ypaBHEHHA (4.55), xak mpaBH.IO,
npesbiwaior 0,99. HaM n3BecTHB JHlIb SAMHHYHBIE cayuan, Koria

107 OCHOBHBIE BAPHAHTH B3)KX

Ta6auma 4.19
Ilapamerpot ypasnenus (4.55). Copbent — 3opbakc ODS

AL ETOHHTPHJ,
Kaacc coeaHHeHHI xo:lf:rfl're::mu, by b, r
%

AJkanu 60—100 —0,953 —1,458 0,999
AAKHAGEH30bI 50—100 —0953 —1,482 0,999
CaoxHbie 3¢HpH 30—70 -0837 —1,427 0,999
Kerount 30—70 —0904 —-1,467 0,999
CnupTht 30—70 —0931 ~1527 0,999
AJIKaHbl, aJKHJAGEH30JIbl, CJA0XKHbBIE 30—100 -0873 —~1466 0,999
3QHpPBI, KETOHBI, CHPTHl

Kucnoponcoaepxalline NMPOH3BOJHEIE 20—70 —-0,963 —1,482 0,998
IHKJ/IONEeHTaHa

Ipoussoanse 5-¢propypanuna 5—70 —0,635 —1,165 0,995
Ilpoussoausie 1,4-AMruapoONApHANHA 20—70 —1,388 —1,439 0,983
TlenTHab! 20—50 —1,001 —1,168 0,992
INentHger* 20—-50 —-0835 —1,127 0,983

* Cop6eutr — Cunacop6 Cl8.

COelHHEHHS OJHOr0 KJacca He MNOJYHHAMHCH ypaBHeHHIO (4.55).
MoxHO NO3TOMY CYHMTaTh, YTO JAaHHAsd 3aKOHOMEPHOCTb YHHBED-
cajnpHa Anst obpaileHHo-da3zoBoil  xpomartorpaduu. Ilepeceuenue

1 .
npsmMbx 1gk’ — ~= B OJHOM TOUKE NP KOMNEHCAIKH SHTPONHH H

sHTasbnuu (cMm. 4.1.2.3) ykaswiBaeT Ha OOIIHOCTL MeEXaHH3Ma
VIepKUBAHUA B PaccMaTPHBAEMOM psALYy BellecTB. AHAaJOTHYHBIM
06pa3oM MOXHO INPeANOJOXKHTh, YTO CTPEMJACHHE NpAMBIX 1ghk —
lgC Kk H3omapaMeTpuyecKol TOYKe C KOOpAuHaTaMH Igk’ =b,,
lgc=—b; cBHAETENBCTBYET O TOM, YTO BellleCTBa JaHHOTIO psijia cop-
OHPYIOTCSL MO OJAMHAKOBOMY MexaHu3Mmy. MIHTepecHo OTMeTHTh, YTO
AHAJIOTHYHAS 34KOHOMEDHOCTb HabamofaeTcs Jas 3aBHCHMOCTEH
(4.23) u (4.24). Tak, npsimble 1gk’—n., COOTBETCTBYIOIHE Pa3/Hy-
HblM KOHIEHTPALHUSIM OPTaHHYECKOTO PACTBOPHTEJNS B MOABHXKHOH
daze, TakKe pacnojararTcs BeepooOpasHo, H KO3 (OHUHEHTH ypaB-
Herufi (4.23) u (4.24) a u b xoppenupoBaHb MexAy cOGOH:

a=ao+ab. (4.56)

OG6Hapy:KeHHas 3aKOHOMEDHOCTb MOXKeT OBITb HHTepIpeTHpO-
BaHa B paMKax TeopuH cosbBodoOHOH Xxpomartorpacduu Xopsara
[202], cormacHO KOTOpO#l AJsl POACTBEHHBIX COeJAMHEHHH ClpaBel-
JIIBO COOTHOLICHHE

4 V4 N
lg k' =A"+-yAA, (4.57)
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rne A” — KOHCTaHTa JJisl JaHHOrO KJjiacca BellleCTB; y — MOBEpX-
HOCTHOe HaTsKeHHe MNOABHXKHON ¢asel; N — uHcio ABorajpo;
AA — ymeHblIeHHe OOILeH HEMOJIIPHOW MOBEPXHOCTH B pe3yJibTaTe
o6pasoBaHus aAcopOHPOBaHHOro KoMmiekca. CJef0BaTeNbHO, KO-
s¢unneHT b ypaBHeHHs (4.52) MoxkeT OHTH NPEACTaBJi€H B BHAE

4

N
b=A"+——vyiAA 4.57
+ RT vi1AA, (4.57")
rie y; — NOBEPXHOCTHOE HATsKEHHe NOJABHXKHOH (asH, coaepxa-

medt 1 MoJib//1 OpraHuueckoro Moau@uKaTopa.
[Tapamerp AA Ans AaHHOrO Kjacca BEIECTB NMPONOPHHOHAJEH

obumiefit mnomagd TuApodoGHOR NOBEPXHOCTH MOJIeKYJHl . copbaTa’

AA=aAx. (4.58)

C apyroii cTOpOHbI, ueM Oojblie THAPOPOGHAsE NOBEPXHOCTH
MOJIEKYJAB cop6aTa, TeM 6oJblie CONBBATHPYIOUIMX MOJEKYJ opra-
HHYECKOTO PACTBOPHTENS C HEIO CBA3aHO, H MO3TOMY MeXay mapa-
MeTpoM p ypaBHeHHs (4.52) u Ax TakXKe cylllecTByeT nuHeHHas 3a-
BHCHMOCTb

Ax=sp, (4.59)

rae § — CpeAHss NJOmaAb HeNoJAAPHOH MOBEPXHOCTH, COJIbBATHPYE-
Masi OJHOM MOJIEKYJIOH OpraHHYeckoro pactBoputens. OO6beiuHHB
ypaBHenus (4.57'—4.59), nony4HuM ypaBHeHHE

b=A"+ (%Twas) p, (4.60)

coBnagawiee no ¢opme ¢ ypaBHeHueM (4.55) u packphBaoumee
¢usuuyeckuit  cMbica  Kosdduuuentos by u by, Kosadpduunent

N
b1=ﬁyla5 (461)

HE COAEpIKHUT NapaMeTPOB, CBA3AHHBLIX C MPHPOAOH paccMaTpHBae-
MOro copGeHTa, a BCelleslo ONpeensieTcs napaMeTpaMi MOABHKHOHA
daspl. DTOT TeopeTHUeCKH# BHIBOJ MOJYYHJ CBOE 3KCIEPHMEHTa/b-
HO€ MOATBEpXK/eHHEe B JaHHHX Taba. 4.19 u 4.20.

PaccMOTpHM BeNHYHHBl by AJA 8JKAHOB, aJKHJOEH30J0B, CIOXK-
HBIX 3(QHPOB, KETOHOB ¥ cnHpToB (cM. Taba. 4.19). M3 tabauubl
BH/JHO, YTO OHH JHIIb HE3HAYMTRIBHO KOJEOMIOTCSA OKOJO CPeaHEH
BejquuuHb, Q6belUHEHHe BceX COCAHHEHHMH B OJHY IpPYNNy TaKxke
He MpHBEJO K M3MEHEHHIO BeJHYHHH napamerpa b;. Bonee Toro,
3TOT NapameTp MaJjiO U3MEHWJCS NPH nepexoae K Oojee CNOXKHBIM,
noAHPYHKIUOHAMbHEIM TPOH3BOAHLIM 1,4-IHTHAPONHMPHANHA H LHK-
Jgonentana. MckiaoueHue COCTAaBHJIM BHICOKONOJSIPHEIE cOp6aThl —

111 OCHOBHBIE BAPHAHTHI B3)XX

npousBoiHbe 5-propypanuia M nentHAH. BHyTpu sTHX Kiaccos,
pasymeercs, 3aBHCHMOCTb (4.55) Takke coGmofaercs, OAHAKO OT-
JHyaomeecs 3HaueHHe b; Mo3BoasAeT NPEANOJNONKHTb, YTO MEXaHH3M
HX copOUMH HECKOJIbKO OTAHYEH OT TAKOBOro AJisfl APYTHX KJaccoB
BeliecTs. BeayHHBl by XOT M MeHee - CTaOHJIBHH, 4YeM b;, HO
TakkKe KOJE6JIOTCA B JOBOJIBHO Y3KHX mpefenax. CoraacHo ypas-
Henuwo (4.57), bo paBHo napamerpy A” conbBogo6HOA Teopuu Xop-
BAaTa H SIBJAAETCH CJOKHOK (yHKUMeH CBOHCTB KOMIIOHEHTOB CHU-
CTeMB — MOJBbHHX 00beMOB, JHIONbHHIX MOMEHTOB, NOJSpH3ye-
mocTH M jp. [ToaTOMy, ecTecTBeHHO, OCOGEHHOCTH pacCMaTpPHBaeMbIX
CHCTEM OKa3HBAIOT Ha 3TOT napaMerp Godbioe BiaHsiHHe. Posb cop-
GeHTa MO3BOJIAKT NPOCienHTh naHHBle Tabu. 4.20, B KOTOpOH como-
CTaBJIeHH BeJIMUHHB by H by, moJsiyueHHble Asis Habopa MOHOQYHK-
nuoHaJNbHHX coeanHenuit. Kosdduuuent b, BecbMa yCTOHYHMB, B TO
BpeMs KaK bo NO/BEPIKEH 3aMeTHHM KOJieGaHHSAM.

BLiBOA TEOpDHH O TOM, YTO BeJH4YHHAa mapameTpa b, ompejesns-
eTcs MPEeHMYLIECTBEHHO XapaKTePOM OPraHHYeCKOrO PacTBODHTEN,
NoATBepKAaeTcsl NpH aHanu3e AaHHHX Taba. 4.20. Cpennue BesH-
UHHB b; YMEHBIIAKTCSA C YBeJTHYCHHEM 3JIIOHDPYIOMIEH CHJIBI Opralu-
4ecKoro pacTBOpHTeNs JHGO ero ruApopo6HocTH. [losyueHHbe NaH-
Hble [O3BOJAIOT YTBEPXKAATh, UTO €CJH cOpOaThl HEKOTOPOH TPYMIH
YAePKHBAWTCS MO CXOJHOMY MeXaHH3MY, TO [Jis HHX BBINOJHSETCHA
3aBHcHMOCTb (4.55). ITapamerp by:

— He3aBHCHM OT THIa copbaToB;

— He3aBHCHM OT THIa HENOJIIPHOTO COpOeHTa;

— coXpaHseT MOCTOSIHCTBO Jax<e B NPHCYTCTBHH Oy(depHHX
pPacTBOPOB H HOH-NAPHBIX areHTOB;

— YMEHBIIAeTCs] ¢ POCTOM THAPOPOOHOCTH OPraHHYeCKOro pac-
TBOPHTEJN.

. TakuM 06pa3oM, NOJAUMHEHHe HJIH HemojuHHeHue copbarta ypas-
HeHuio (4.55) B CpaBHeHHH C APYTHMH copOaTaMH MOXeT CIyXKHTh
KpHTEpHEM €JMHCTBA MeXaHH3Ma copGuuu. C ApyroH CTOPOHEI, 9Ta
3aBHCHMOCTb MOXKeT GRITh HCMONB30BAaHa JJif HHTEpNpeTauHHu MeXa-
HU3Ma YAepKHBaHHA KaK aACOPOHHOHHOrO HJIH DPAaCHpEACIHTEND-
Horo. Paccyk/eHHs, aHaJOTHYHBIe NPHBEJCHHBIM BHIIIE OTHOCH-
TeNbHO NMPHPOAH 3aKOHOMepPHOCTH (4.55), MOryT OHTH NpPHMEHEHH
M K Pacmpe/ie/eHHIO B MOJCJbHBIX CHCTEMAaX MKHAKOCTb—KHAKOCTb.
Ecau B KauecTBe MoasipHO# (a3wl Mcmosb3yeM OHHApHbIE pacTBO-
pHTEJH, aHAJOTHYHHE MOABHXKHHM (asam o6paileHHo-Pa30BoH
xpoMartorpaduH, TOo AJs KO3(Q(QHUHEHTOB pacHpeesieHHs P nony-
UMM 3aBHCHMOCTH, aHaJjornunbie (4.52) u (4.55):

lg P=bp—pp lg C, (4.62)
bp=bop+bipPr. (4.63)
rae bp, Pp, bop, b1p — Ko3bduuMenTH. [lasi aHanH3a MeXaHH3Ma

yAepKHBaHHs CONOCTABHM MOBEJeHUE aNKHIGEH30/10B B OGpalleHHo-
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Tabauma 4.21
Ilapamerps. ypasnenuii (4.52) u (4.62) 8aa arkunrbensonros

Ypasuenue (4.52) YpaBHenue (4.62)
CoeaHnHeunne
b | p | r | F by l Py | r l F
Opeanuseckutl MoOudukarop — ayeroxurpus
benson 2,97 -2,62 0,992 119 3,86 —2,87 0,999 1452
Toayon 3,64 —3,09 0,995 199 465 —3,51 0,999 2994
o-Kcunon 4,12 —341 0,997 323 553 —4,09 0999 2828
IlceBnokymon 478 —3,85 0,997 384 594 —426 0,999 2911
Hypon 522 —4,12 0,998 436 6,59 —4,69 0,999 2531
Meranoa
bBensoa 525 —4,24 0,998 424 583 —4,00 0991 214
Toayon 6,31 —4,90 0,997 331 6,71 —-4,55 0992 231
o-Kcunnasnon 7,13 —540 0,998 488 7,64 —5,05 0,987 151
TlceBaokymoun 8,21 —6,08 0,998 501 860 —5,64 0989 182
Hypoun 9,07 —6,61 0,997 394 879 —5,63 0,984 124
3ranoa ‘
Beunzon 3,52 —3,40 0,999 3271 4,79 3,79 0,997 1567
Toanyon 4,31 —3,98 0,999 5542 5,61 —4,60 0,998 2341
o-Kennon 499 —447 0999 14225 648 —504 0,996 520
IlceBrnokymon 571 —498 0,999 9743 717 —554 0994 357
Hypoa 6,30 —5,38 0,999 8219 7,66 —584 0,991 225
I ponanoa-2

Beusoan 268 —3,08 0,999 1768 4,00 —3,35 0993 139
Toayon 3,29 —3,60 0,999 3528 4,68 —384 0991 116
o-Keumon 3,63 —3.84 0,999 1466 5,18 —4,32 0,990 101
TlceBaokymon 4,14 —425 0,999 1966 545 —443 0983 57
Hypoa 450 —4,51 0,999 1744 599 —498 0,990 105

¢$a3oBoH XxpomartorpadHH ¥ NpH pacHpefeeHHH XKHIKOCTb—KHA-
KOCTb B MOJENbHBIX CHcTemax (nanuble JI. A. Bpuskanne). Ilapa-
MeTphl ypaBHeHuH (4.52) u (4.62) npeacraBiaeHn B Ttaba. 4.21,
nmapameTphl ypaBHeHuH (4.55) u (4.63), — B Tab6a. 4.22. Axanus
IpUBeJICHHBIX JaHHBIX NMOKa3biBaeT, YTO BEJHYHHB by B CpeiHeMm
Beiwe b Ha 1,0, 94TO KayecTBEHHO COOTBETCTBYeT JorapHdmy taso-
BOTO OTHOUICHHSI HCIONb3OBAHHOH KOJNOHKH. Benuuunbl p 6/H3KH K
Pp, B MEXIYy HHUMH Ha0aw0JaeTcs JHHEHHAS CBA3b KaK B peXume
Xpomartorpaduu, Tak H NPH pacnpeaeieHdd. Bennunna by aas pas-
JHYHBIX OPraHUMYeCKHX PACTBODHTENECH B peKHMe Xpomarorpaduu
O/IM3Ka K aHAaJOTHYHOMY NapaMeTpy bip AJs pacupenesieHus XKuil-
KOCTb—KHUJAKOCTb. IIOpANOK H3MEHEHMS STHX BEJHUHH B DALy Me-
TaHOJ—aUeTOHUTPHJI—3TAaHOJ—IMPONAHON-2 COBaaeT C NOPSAKOM
H3MEHCHHUS JIOHPYIOLCH CHIBl MOAH(HKAaTOpOB. M3 Bcell coBokym-
HOCTH [A3HHBIX CJeAyeT, 4TO MeXaHH3M obpamieHHO-pa3oBoft Xpo-
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Matorpaduy YKasaHHOrO KJacca CO-  (gki,.,
eluHeHHH OJH30K K pacnpefeluTeNb- 08l
HOMY.

CymecTBoBaHHe OOmeH TOYKH mnepe-
cedeHus npaMbx (4.52) mnpexacraBasieT
NDaKTHUECKHH HHTEpec, TaK KaK IO3BO-
JSleT DPOTHO3HPOBATH YAEPXKHBAHHE NPH >
NPOU3BOJNBHBIX KOHUEHTPANUUAX OpraHu-
YECKOT'O PACTBOPHTENS HCXOIsl H3 OMHOTO
IKCNePHMEHTANbHOTO 3HauyeHusi k. Ha
puc. 4.15 pesysbTaTH TAKOrO poAa Mpo-
rHO3a ANfl NPOU3BOAHHIX 1,4-AUrHApONH- . g Kpacu
PHAHHA CONOCTaBJCHH C JKCHEpHMEH-

TaJbHBIMH JaHHBIMH. as pacueta Hc- Puc. 4.15. TlpornosupoBande
yIepXKHBaHHA  IPOH3IBOAHBIX

NOJAb30BaHa MOAUQHKANHS YpaBHEHHS 1,4 NHTHAPOTHPHHHA no
(4.54): Mozean (4.64).
lg Cz-l- bl
lgkli=—2———~(lgk;—b by. 4.64
g g Cr b, (1g &'1—bo) + bo (4.64)
Jast naHHOro MaccuBa coefuHeHud by= —1,39; b;=——1,44. UT0o6HI

0XapaKTepH30BaTh BO3MOKHOCTb 3TOrO MOAX0AA A IKCTPANOJSIIHY
B IIHPOKOM HHTepBaje KOHHEeHTpauu#, B kadectse C; 6panu camyio
HH3KYI0 KOHIEHTDAIHIO ANeTOHHTPHIA, [J5 KOTOPOH  HMEIHCh
IKCNepUMenTanbHbe AaHHbe. [IporHo3npoBanu yaepKuBaHUE HPH
caMblX BBHICOKMX 3HaueHHaX C. Ilo mpeacTaBieHHBIM NaHHBIM, Ha-
JeXKHOCTb TAKOTO NPOrHO3a BHOJHE yAOBJETBOPUTENbHA.

Ecan aasi KOHKpeTHOH XpoMaTorpaduuecKoH CHCTEMbl M KJacca
cop6aToB BeNHYMHBl bg M b; HEH3BECTHH, TO AJS1 OPUEHTHPOBOYHOM
OLlEHKH YIepIKHMBAHHsI BMECTO HHX B ypaBHeHHe 4.64 Moryt OHITb
NOACTABJICHH CpE/JHHC 3HAUCHHSA, HalAeHHBIC NPH OOOOIICHHH AaH-
HbIX Taba. 4.18: anetonurpun — by—=—0,83, b;=—1,41; meTanon —
bo=—0,71, by=—1,41L

Ocoby10 ¢ TOUKH 3pEHHS] 3aBHCHMOCTH yIepKUBAHUS OT KOHIEH:
TpalliH OPraHHYeCKOI'0 PAcCTBODHTENS FPYNNY BeIlecTB COCTABJISAIOT

Tab6auma 4.22

Hapamerpel ypasnenutl (4.55) u (4.63) 0as asxuabensonos

Oprauudeckuii YranHedue (4.55) Ypasuenue (4.63)

nof;:g:ggedgsu —by | —b l r | F 'bop | _blp | r | F
Anerounrpua 0,853 1471 0,999 3231 0,441 1,489 0,998 1026
Meraunon 1,372 1,571 0,999 5417 1,207 1,756 0.998 931
Srauoa 1,501 1,441 0,999 3211 0,454 1,379 0,999 2714
IIponaunoa-2 1,230 1271 0999 7003 0,104 1233 0,997 841

8— 137



FAABA 4 el N 114

Puc. 4.16. 3aBUCHMOCTb yIEPKHBaHHA NENTHAOB OT KOHIEHTPalHH

B noasuxkHo#l ¢ase. Cop6ent—3opbake ODS, noasuxkHas I:basa n?)iigil;};;pniﬁ
nach Ha ocwoe 0,1 M ¢ochaTtnoro Gydepa (pH 2,5). [~4 — nentuan c 3a-
IIMIeHHBIMH aMHHOIpYnnaMy; 9, 6 — cBobofiHbie MenTHan: | — Z-Ser-Tyr-Ser-
'g‘etﬁl\ib&f ; Z-VZ]-GI -Oli/t;l?[‘ — 2HCI-H-His-Phe-ONb; 4 — Z-Ser-Tyr-
-Ser-Met-OH; — Asn-Arg-Val-Tyr-Val-His-Pro-Phe; —_ - -Pro-
-Gly-Phe-Gly-Pro-Phe-Arg). y &0 ueso- (Lys-Pro

OpraHH4YecKue OCHOBAHHA. B TO BpeMsl Kak /sl BCeX OCTAJbHBIX
cop6atoB mapabosHuecKuli XapakTep 3aBHCHMOCTH Igk'=f(c) 3k-
CNIEPHMEHTAJIbHO OGHAPYXKHUTb HEJErko, AAsl OCHOBaHHH OH BHIpa-
XeH COBEPIUEHHO BHO, XOT NPHYHHB 3TOTO OMpEAEJEeHHO OTNHYa-
I0TCs OT O6IUMX MpHYMH, OnHcaHHHX B [219, 230, 341, 405]. Coenn-
HEHHsl TAKOrO TUNa, KaK NPaBHJNO, XPOMaTOorpadupyloT B OpPHCYT-
cTBHH OydepHuX pactBopoB ¢ pH 2—7. Ilpu yBesiHUeHHH KOHIEH-
TPal{{ OPraHUYECKOro PAacTBOPHTENS CHAyaja, KaK OObIYHO, KO3(-
(pnounemu €MKOCTH YMEHBLHIIAIOTCA,.a IPH KOHUeHTpamusax 30—
60% sTOT mpomecc cMeHseTcsl MPOTHBOMOJIOXKHKIM. KpHBasi, BhIpa-
Kaoas 3aBHCHMOCTh gk’ ot ¢ (MaH 1gC) B WIMPOKOM HHTEpBaJe
Beanuun C, nmpHoGpeTaeT BhHIPAaXKEHHHH napaGonnueckuil xapakTep.
Ilo-BunHMOMYy, BNepBHe 3TO SIBAEHHE ObIJIO CHCTEMATHUECKH H3Y-
4eHo B pabore [164] Ha mpuMepe psifa MOJHNENTHAHBIX FOPMOHOB.
B 1anbHefimlem Takoe MOBeleHHE OLLIO BHISIBIEHO ‘H y 6ojee Ko-
POTKHX NMeNTHI0B: OKCHTOLHMHA, 2-3HAopduHa, paHaTeHsuna [430].
Hccnenosanne pasiudHBIX CHHTETHYECKHX MeNTHAHBIX (parMeHTOB
nokasano [4], uro napaGoanueckass 3aBHCHMOCTb Igk’ — 1gC
DPHCYM@ TOJbKO MEeNTHAAM C He3aUUIIeHHBIMH aMHHOTPYNNaMiu
(puc. 4.16). Haxkonen, cornacio pabote [124], Takas 3aBHCHMOCTD
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HabaofaeTcss M s IUHPOKOTO KpPyra NPOTOHHPOBAHHBIX Ji€KapCT-
BEHHHIX IpenapaToB OCHOBHOTO XapakTepa.

Bce nepeurcienHble paboTH MPHBOASAT K BHIBOAY, YTO BO3pacra-
HHe yJepXKHBaHHUSI NpH GojbmHX 3HaueHHAXx C oO6yc/ioBJEHO MO-
JIIPHBIMH B3aHMOJeHCTBHAAMH B HEMOABHXKHOH (paze mpH yMeHbule-
HHH KOHHEHTPAIHH BOAH B MOABHXKHOH. HanGonee BepOSTHHIE Me-
X4HHU3M TaKHX B3aHMOJeHCTBUH — HOHHBIA oOMen [315].

4.1.2.5. ONITUMU3ALIUSI KAUECTBEHHOI'O COCTABA
[MOABHU)XHON @®A3bI

[Ips HCHOAB30BAaHHH COBPEMEHHHIX BHICOKOI((MEKTHBHBIX KOJIO-
HOK JJisl aHaJM3a CMeceli HE CJHLIKOM CJOMHOTO COCTaBa OOBIYHO
TpebyeTcs TONBKO ONHH OpraHHueckKHii MomHpHkatop. Bnbop ero
onpenensiercsi B MepBylo odepelb GH3HUECKHMH CBOHCTBAMH, CTOH-
MOCTBIO, JOCTYIHOCTbIO, @ HHOT/Aa M JIHYHBIM BKYCOM 3KCIEDHMEHTa-
Topa. [Ipu sTOM BHIGOp cOCTaBa MOABHIKHOH (asbl CBOAUTCA (ecau
peleH BONPOC O HEOOXOAHMOCTH CHeH(HUISCKHX MOJIH(HKATOPOB)
K BHGOPY ONTHMAJbHOH KOHIEHTPANHH OPraHHIeCKOro pacTBOPH-
Teas (cM. 5.2.1.4). OnHako Mo Mepe YCIOXHEHHS aHANM3HPYeMOH
CMEeCH HAapacTaeT BEPOSTHOCTb TOTO, YTO KOS(QOHIHEHTH E€MKOCTH
HEKOTOPBIX KOMMNOHEHTOB GyIyT CIMIIKOM OJM3KH H PasieNuTb HX
He yaacTcsi. B To Xe BpeMms pasie/eHHe APYrHX KOMMOHEHTOB Ha-
CTOJILKO XOpolee, 4YTO MEeXKAy HAMH Ha XpOMaTOrpaMme MOXKHO
6bIO Gb Pa3MECTHTH €I HEeCKOJAbKO MHKOB. B Takux caydasx
BCTaeT BONPOC OO ONTHMH3AIHMH CEJNEKTHBHOCTH CHCTEMBI 33 CYeT
npuMeHeHusl IBYX MM OONBIIEro 4ucja OPTaHHYeCKHX pPacTBOPH-
Tedel.

OG6uise BOMPOCH KNACCHYHKALHH PACTBOPHTENEH MO CEJICKTHB-
HOCTH pPaccMOTpeHsl B ryaBe 3. BbiOOp OpraHHYeCKuX pacTBOpH-
Tenefl. OTBEUAIOUIHX OCHOBHHIM TpPeGoBaHHAM O06paiieHHo-$a30BOH
BA)KX. He6oabmof. ITpakTHIECKH TOJbKO TPH PacTBOPHTENS, NpH-
rofiHbe Aa8 06palleHHO-(pa30BbIX pasjlesieHHHl, 06JalarnT Cyule-
CTBEHHO pa3/Hyaoliefics CEeNEKTHBHOCTbIO: METaHOJ, alCTOHHTPHI
u Terparuapodypat. Mspeaka npuMeHsieMblii 5TaHOJN B CMbICIE Ce-
JEKTHBHOCTH AyOJiHpyeT MeTaHOJ, a AHOKCAH He3HAYHTEJNbHO OTJIH-
yaercst oT Terpardapodypana. K TOMy XKe, NOCKOJBKY Haubosee
CHNbHEE B3aHMOAEHCTBHS B OOpalleHHO-(pa3oBoli xpomarorpaduu
HMEIOT MECTO B NOJABHXKHOR (paze MeXay MOJCKyJaMd BOABL, pOJb
3THX PaCTBOPHTeJeH B oO0eCmedeHHH CENEKTHBHOCTH BooOUie He
CTONb BEJNHKA, KaK OpPH XpomaTorpa¢uu Ha CHJIHKArese. 0630pH
padoT, MOCBSIIEHHHX ONTHMH3AUHH CENEKTHBHOCTH [111, 152], mo-
3BOJISIIOT 3AHHTEPECOBAHHHIM UHTATeNsIM O3HAKOMHTLCH C npobae-
MOH BO Beell mosHoTe. 3JeChb e Mbl OCTAHOBUMCS Ha OJHOM H3
NONyJAPHHIX M HAIIAJHBIX NPHEMOB ONTHMH3AUHH, OCHOBAHHOM
Ha HCIOJb30BAHHM TaK HAa3blBAEMOrO «TPCYTrONbHHKE CCJICKTHB-

8*
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nA Puc. 4.17. TpeyToMbHHK  Cenek-
THBHOCTH, BepIlluuaM COOTBeT-

CTBYIOT THMOTETHYECKHE DacTBO-

pHTeJH, CrNoCoGHBie TOJBKO K

npotonogonoprbiM (ITJ]1), nporo-

HOAKIeNTOPHBIM S:I['IA) H 1H-

noab-gunoabubiM () B3anMo-

neicteuaM. IlyuktHpom 0603-

HayeHa 006/1aCTb CeJEKTHBHOCTH,

AOCTynmHas B ofpaluendo-¢aso-

soM pexume. Touku I, 2, 3 ot-

paxaloT CeJeKTHBHOCTb  MeTa-

Ho.aa, tTerparuipodypana, anero-

HHTPHJA COOTBETCTBeHHO. [ pymmbl

Vi cesekTHBHOCTH (Tabn. 3.4) ofo-

n.o O-0  3Hayeusl pHMCKHD./IH nubpaMH.

0,5 0,5
0,5 0

0,33 0,33
0,16 0,16
0,16 0,67

B2 0,67 0,16

Puc. 4.18. TlaanupoBanue 3KCNepHMeHTa MO0 ONTHMH3AUHH COCTaBa MOJABHIKHOH
¢dasnl. B raGaune mokasaHbl COOTHOINEHHst GHHApHBIX pacTBOpHTeNEH, COOTBETCT-
BYIOLIHe TOYKaM Ha DHCYHKe.

Hoctu» [154, 353, 369] (puc. 4.17). Ilpunuun onTUMH3auHH 3a-
KJIIOYaeTcs B ClefylomeM: !

1) BHI6MpalT TpPH OHMHapHBle NoABHXKHBIE (asbl (Boja—MeTa-
HOJ, BOJAAa—AalETOHHTPHJ, BOoJa—TeTparuaipodypaH) ¢ HNpUMEPHO
OJMHAKOBOH 3JI0HpYyIOIEH CHJOH NO OTHOWEHHIO K pasfenseMof
cMecy;

2) npuroTaBAHBAIOT MO ompejesieHHo# cxeme (puc. 4.18) 10
NOJABHKHHX (a3 H Aad KaX/JOH H3 HUX H3IMEpSIT Ko3ppHuHeHTH
€MKOCTH.

oHOJIyquHbIe pe3yabTaTh o6pabaTeiBaloT Ha DBM mo cnennan-
HOH MpOrpaMMe U HaXOAAT ONTHMAaJbHBIH COCTaB MOABUIKHOH (ashl.
PannonanbHoe 3epHO MeTOAa, KOHEYHO, He B NpHMeHeHHH IDBM,
a HMEHHO B OOOCHOBAaHHOM MNJIAHHDOBAaHHMH 3KcMepHMeHTOB. Koria
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ke Heo6xoaHMble 10 ONBLITOB BHINOJHEHB, XpOMAaTOrpaducT AaxKe
¢ HeGOMBIIMM OMBITOM JIETKO OIEHHMT BH3ya/bHO, Tle Ha TPEYroJb-
HHKe COCTABa HAXOAMTCS TOT OJAMHHAALATHIH PEXHM, KOTOPHIA Cie-
AyeT CUHTATh ONTHMAJbHBIM.

4.1.2.6. TPAAUEHTHOE 3JIIOMPOBAHHME

B XMMHuM JI€KApPCTBEHHBIX BEIIECTB M OPraHMYeCKOM CHHTE3e Hc-
cJe0BATENb Yallle Bcero paboTaeT ¢ OTHOCHTENbHO NPOCTHIMH CMe-
CAMH, comepxamuMu He Goaee 5—10 kommoHentoB. Ecim komno-
HEHTH He CJHIIKOM pa3H4alTCsi MO CBOMM CBOHCTBAM, OOBIMHO
yaaeTca nomno6paTh Takyl NOIABHXKHYW (asy, KoTopas obecneux-
BaeT NMPHEMJEMble CKOPOCTb aHaju3a u pasnenenue. OfHaKO B OT-
JENbHHIX CJAydasix CMeCb MOXKeT COJepXkaTh BeIeCTBa, CHJbHO pas-
JHYaomuecs No COpOUMOHHBIM CBOHCTBAM, H, CJIeLOBATENbHO, AN
aHA/NW3a TAKHX COCIMHeHHH TpeGyloTCs NOABHXKHHE (asbl pasnaud-
HOH amoHpyromedt cunsl. Ha puc. 4.19 npuBeaeHsl XpOMaTOTpaMMbl
cMecH, A5 KOTOPO# He yHaeTcst MoJA06paTh M30KpaTHYeckui (T. e.
NpH TNOCTOSIHHOM COCTaBe MOABHXKHOH (asbl) peXHM pasjieneHus.
B npOTHBONOJNOKHOCTL 3TOMY PEXUMY MO IPAaJHEHTHBIM 3JIOHPO-
BaHHeM TOHHMAIOT TaKoi cnoco6 npoBeIeHHs XPOMaTOrpaduyecKoro

0

Puc. 4.19. XpoMaTOrpaMMbl CIOXHOH CMeCH. @ — H30KpaTHieCKoe S/IIOMpOBaHHE,
nojBMXKHas (asa CHIbHAfA, W3 KOJIOHKH BHXOIAT BCE KOMNOHEHTH NPOGH, Of-
HAKO DaHO BLIXOAAUIME JEJATCH MI0X0; 6 — H3OKPATHUECKOE SJIOHPOBAMHE,
CHAa TIOBMXKHOA (pa3H HEIOCTATOUHA, KOMMOHERTH 8—I1 M3 KOJOHKM He BHIXO-
AAT; 8 — rpaiHeHTHoe 3JioMpoBanue. ITyHKTHp 430GpaiKaeT colepxKande KOM-
noHenta B B nmojgBuxkHOR dase B XOXe 3MOHPOBAHHA.
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npopecca, KOrla B XOA€ aHaJW3a KOHIEHTPAIMs CHJBHOTO KOMIO-
HEHTa NOABHXKHOH (a3bl MOBHWIAETCA MO 33aHHOMY 33KOHY.
Bonpochl Teopuu H METOAMKH NPUMEHEHHS TPAJHEHTHOTO 3JIIOH-
POBaHHS JETaNbHO PaccMOTPeHH B MoHorpaduu Sluaepn u Xypa-
ueka [226]. [TomuMo 3TOH MOHOrpaHy 3aHHTEPECOBAHHOMY UYHTa-
TEII0 MOXKHO PEKOMEH/0BaTh OPWIHHAa/JbHHeE paGoTh [77, 78, 117,
219225, 227, 228, 231, 232, 238, 339—341, 371]. 3pmech xKe M
BOCIIPOM3BONMM TOJIPKO NIPOCTERLIKE COOTHOIUEHHS H3 paGoTh[226].
Pacyer ynepxuBaeMhX 0GbeMOB NpH IpajiHeHTHOM 3JIIOHPOBAHHH
basupyercss Ha caeayiomell OCHOBHOH ujee. IIpeamosoKHUM, uToO
OeCKOHEUHO Ma/oMy KOJHYeCTBY NOABHXHOK ¢asH dV, npomen-
IIeMy uepe3 KOJNOHKY, OTBEYaeT CMeEIeHHe MaKCHMyMa XpoMaTo-
rpa¢uuecKol 30HHI, NPONOPLHOHANBHOE BEJHUHHE 06beMa MOLBHK-
HO# a3l B KONOHKe dVm. B TeuenHe 5TOH GeCKOHEUHO MAJOH CTy-

MEeHH 3JIIOHPOBAHHSA KO3()(UIHEHT €MKOCTH MOXKHO CYHTATh MOCTO-
SIHHOH BeJIMYHHOH, NOTOMY

dV=~r'dVn,. (4.65)
STO ypaBHeHHE MOXKeT GbITh 3aNHCAHO B APYroii hopMe:
Vo Vg
1
j de=Vm=J‘ —I;—dV, (4.66)
0 0

rae Vg — yhenpHH# ynepXHBaeMHH o6beM B peXHMe IpPaHEHT-
HOTO 3IMIOMPOBAHHA. DTO e COOTHOWIGHHE MOXKET GhiTb MPEACTaB-
JIEHO B €IHHHIaX BPEMEHH:

t t'lz
0

0

rae {’r — BpeMsl YACPKHBAHHA B DEXKHMe I'DAJHEHTHOTO 3JIOHPO-
BaHHus.

Hnsi pewieHns 3THX ypaBHeHHH HEOGXOLMMO BHIPA3WTh 3aBHCH-
MOCTb KO3G(UIHUEHTOB €MKOCTH OT 06beMa 3JI0eHTa (HAH BPEeMEHH
C Hayaja rpajHeHTa) B BuHAe ABYX GOyHknuid. OfHa H3 HHX ONMCH-
BACT CBfI3b MEXNYy yAePXKHBAHMEM H KOHHEHTpalue# Gojee Culib-
HOrO pacTBOPHUTENS, BTOpas —— CBsI3b MEXKAY 3TOH KOHIEHTpanuei

1 00bemMOM 3y0eHTa (BpeMeHeM). YpaBHeHHe (4.66) Torma mozxHO
3alucaTth B BHIE '

Vo Vi,
av
Of dVim=Vm= Of IO (4.68)

rae @ (V) — ¢yukunsa rpaguenta. B npocrefimem cayuae @ (V) —
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Ta6auua 423

i Vg 8aa asxaaoudos
Conocrasaenue pAc4eTHoLX U IKCNEpUMEHTANbHbLX 3HAYERUU Ve
u 6ap6uryparos. Koaonxu ¢ Jluxpocop6om RPI8 (300X4,2 um), Vm=382 ma,
2paduent no ypaswenuro (4.71)

A=0; B=0,06872 A=0,1; B=0,06872 A=0,1; B=0,01718
C HeHHe ] ] ] N

- V,gpacw V,gaxcn &pacu Vgaxcn Vgpacv-t v &sken
12,17

Teo6pOMHH 4,71 5,14 3,33 8,54 11,78 ,
e gmos2 B U

6,92 7, 6 y h y »
Beponran 708 72 5y &s 1 173
T'ento6ap6uTan 8,02 8,14 6,58 6,68 2281 22,27
Anno6ap6uTadn 8,61 8,72 7,17 7,31 2;,10 e
AnpoGap6Hran 9,14 9,28 7,70 7,90 ang K
ByTo6ap6uran 9,85 10,01 8,40 8,63 e eo
Tekco6apOuTan 10,37 10,58 8,91 9,13 Erer o307

[Tento6apGHTan 9,16 9,41 , )

JHHefiHasA QYHKIHMA, H KOHICHTPAMUs MOXKET 6LITL BblpaxkeHa cie-
AyIOImHM 00pa3oM:
c=®(V)=A+BV, (4.69)

rge A — HCXOfHAs KOHUEHTPAlHs CHJBHOTO PacTBOPHTEN, B —
KpyTH3Ha IPaJHEHTa.
pyC APYrofl CTOPOHbI, 3aBHCHMOCTD E’ oT ¢ MOXKeT OHTb Bblpaixggxa
ypaBuenHeM (4.46). OGbelHHHB ypaBHEHHS (4.46), (4.69) u (4.68),
NONYYHM
V"
Ve | e 10masmvay (4.70)

0 k'w

H mocJie HHTerpUpOBaHHs HaH1eM yaenbHbIH yA€pKHBAEMBIH o6beM:

mB

V,g =

[IpuBefeHHBIH MOAXOA TO3BOJNACT C JIOCTaTOYHOH TO'-IHOCTblg
npeacKa3aTh MOBEACHHE coennﬂemax‘}% )rpa,tmeHTHOM pexKHMe, ecl
H3BECTHH MapaMeTphl ypaBHEHHS (2.40). ) _

’ CKasaHHope uanocTpupyer Tabn. 4.23, 1€ BEAHIHHH V’g, pac
CUHTaHHBIE N0 YPaBHEHHIO (4.71), comnocTaBaeHbl € 9Kcne21;1(M§xé:
TANbHO HAfACHHBIMH 3HAYCHHAMH I/l psila JieKapCTBEHH
IIECTB.

OTHOCHTENbHbIE yAeDXHBaeMBe 06beMbl B rpaHeHTHOM pexmm;
og MOTYT ObITh PACCYHTAHH MO aHAJOTHH € H30KPaTHYECKHM
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napameTpaMu H3 POPMaJbHO BHYHC/IAEMBIX, <KAXKYILHXCA» K03 u-
IUHEHTOB €MKOCTH:

k/gz

HaKOHUeH, BEIMINHA KpHTEPHs pasjenenns R, onpeaensiercs
AN AUHEHHOTO TPaJMeHTa BHIDAXKEHHEM

Ry= VN ag—1 g (2,31mpBVyk - 10-ma 1) — ]
4 Qg

B >
T Vi [1 4+, (2,31m,B Vi, + 10me4)—1]
| (4.73)

TA€ 3HAUCHHE CHMBOJOB TO e, YTO B yPaBHEHHSX (4.65)— (4.71),

a MRIEKCH «2» OTBEYAIOT MapaMmeTpam BTOPOrO NHKA pasjensieMoi
naphi.

Ilpu obuwieit ouenke npumennmocTn wmetoza AJs1 pasieseHust
MHOTOKOMIIOHEHTHBIX CMecefl MOXeT ObThb HCIOJb30OBAH napaMerp
P — eMKoCTb XpoMaTorpaMmbi;

YN ( Vrz )
Pe=——In 7o) (4.74)
_vﬁ( Vez ) S
Pg_—4— 7 -1}, (4.75)

rie Veg, l{RA — YAepxKuBaeMble 00beMBl, OTBeYAIOINle HAYAIbHON
M KOHCUHOH TOUKAM PacCMaTPUBAEMOTO y4acTKa XpOMATOrpamMMbl B
H3OKpAaTHYECKOM pexuMe; Vgz, Vg4 — aHaJOrHYHBIC BEJIHYHHBI
AJIS peXXKHMa rpajHeHTHOTO 3J10upoBapusa. Ha puc. 4.20 cpasHupa-
I0TCs BeAHYUHBl Pe U Pg aasi pasanuHoi NPONOJKUTEAbHOCTH XPO-
MaTorpaMM B NDPEANONIONKEHHH, 4TO Vga==Vp u fo=1 mun. B uzo-
KPaTIYeCKOM DEXHME eMKOCTb XPOMAaTOIPaMMHl BO3pacTaeT He3Ha-
YHTEILHO C YBEAHYEHHEM NPOAOKHTEAbHOCTH pasjeneHHs cBbImE

15 MHH, ‘B TO BpeMs KaK IpajHeHTHOE 3JI0MPOBAHHE oGecleydBaerT
JIHHCHHOC YBeNHYeHHEe YHCIA NTHKOB CO BPEMEHEM.

Kak sicno u3 IPEAbIAYIIEro H3/10MKEHHS, YHCTO PACYETHHH BbI-
60p ONTHMAaJbHBIX YCJIOBHH TIpajgHeHTHOro NIIOHPOBaHuA Tpebyer
3HARHS NapaMeTpoB k', M m ypaBHenus (4.46). Pasymeercs, atu
BEJTHIHHBL MOXHO onpeje/nTb, NPOBEIS HEOGXOIHMbLE npema,apw
TEJIBHBIC H3MEDERNA B H30KPATHYECKOM pexiMe. OJHAKO He BCeraga
KOMIOHEHTbl CMECH AOCTYNHH B HHAUBHIYAJbHOM BHJE, B CBA3H
C UEM Hallle yCAOBHA IpaJHEHTHOTO 3JIOMPOBAHUS, 6aH3KHe K ofl-

THMaJbHBIM, BBIGHPAIOT ONBITHBIM I
TEM Ha OCHOBAHHH -
LIKX NpaBHJL. Y e
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8001

6001

Puc. 4.20. 3aBHCHMOCTb €MKOCTH XpO-
maTorpaMMul P o1 npefeassoro Bpe- 400
MeHH yAepXHBaHHA frMakc AIs Tpa-
JHEHTHOr0 H H30KPATHYECKOro 3JIOH- 1

pPOBaHUSl H pa3iauuHOf 3(QQeKTHBHOCTH 200}

KOJIOHOK; BpeMsl yJepXHBaHHS Hecop-

Gupylollerocss BellecTBa | MHH, damou- A
2

poBanue (TeopeTHY. Tapejku): I — —_—

rpajuenTHoe, 1000; 2 — H30KpaTHyec- 5 16 15 20 25 30
koe, 1000; 3 — rpaamentHoe, 10000; t
4 — wusokparuueckoe, 10 000. R maxc

Br6paB noaxoAsimyio KOJOHKY, NPOBOAST TPajHEHTHOE JIIOH-
poBaHHE B TAKOM peXKHMe, YTOOB KOHUEHTPauHs CHILHOTO PacTBO-
putenst uaMeHanach JunelHo oT 0 go 100%, a o6beM pacTBOpH-
tenss B 10—15 pas npesnman V. Ecan Bce NHKH BBIXOAAT B Te-
yenue He Gosiee yeM 259 NPOAOJKHUTENLHOCTH TpajiieHTa, BIOJHE
BEPOSITHO, 9TO AJs AAHHOH CMECH MOXKHO NoAo0paTh YCJOBHS H30-
KPaTHYeCKOr0 3JIOHpPOBaHHs. B mNpOTHBHOM cJjyyae rpajueHTHOE
3JI0MpOBaHHe HEOOXOAHMMO, H JaJjbHefillee yJyydoleHHe pexHMa
NPOU3BOAAT HAa OCHOBAHHHM aHAJH3a pacHpelesieHHs NHKOB IO XPO-
MaTorpamme: _

— ecJii IIHKH DAacloJsaraioTcs paBHOMEpPHO, NpUYeM IepBble H3
HUX OTCTOAT JaJIeKo OT fy W paslelieHHe HENOCTATOYHOE, CleIyeT
yMeHBUINTh KPYTH3HY rpajneHta B;

— ecJH TIpH PaBHOMEPHOM paclpejiesieHHH IHKOB IepBhle H3
HUX yAepkHuBawTcd caafo, AoaKHA OHTbH yMeHblIeHa HadaJibHas
KOHIEHTPAIHsS CHJIBHOIO pacTBopuTtes A;

— €CJIH NPH PaBHOMEPHOM paclpelesieHHH NMHKOB OHH CJHIIKOM
XOPOIO pasfeNieHH H INPONOJIKHTEJLHOCTh aHAJM3a BEJNHKAa, pe-
KoMenayetcs yBeanuutb A u (uau) B;

— ecJH pasjeJieHHe IHKOB YJOBJETBODHTEJNbHO, HO MepBoe
CoeJHHEHHE HMeeT CJHINKOM OoJbiloe yaep:KHBaHHe, Tpelyercs
YBEJNHUYUTD A;

— eCcJIi KOMHIOHEHTHl HCCJIeNyeMOH CMeCH 3JIIOHPYIOTCH CJHIN-
KOM pPaHo H IVIOXO OTHeJIeHbl APYr OT Apyra, To mapameTpul A u B
JO0JIXHb! ObITh CHHXKEHHI,;

— eCJIH HEKOTODHle COeJHHEHHUs JIOHPYIOTCA Hocje 3aBeplIeHHs
rpajieHTa, HO pasjejieHHe KOMIIOHEHTOB YIOBJETBOPHTEJbHO H
NPOIOJIKHTEAbHOCTh AHAJH3a HEBEeJIHKA, HeT HeOOXONAMMOCTH H3-
MeHATb npoduab rpaaueHtTa. OAHAKO eC/H B 3TOM CJydae KOMIO-
HEHTHl CMeCH HMeloT H30bLITOYHOe pa3fielieHHe U YIepXKHBaHHE
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IOC/IeJHEr0 KOMIIOHEHTA CJIMIIKOM MPOAOJIKHTENbHO, TO OpraHHyec-
Kui pacTBODHTENb JOJIXeH OHTb 3aMEeHeH Ha APYro#, obJafarouui
GoJblIeH SJIIOUpYIOUIEH CHJION;

—— €CJIH MOcJefHHe KOMIIOHEHTH CMECH MMeIOT H3GHITOYHOe pas-
ZlesieHHe, a COEJMHEHHS, 3JIIOMPYIOU[Hecsl pAaHOo, IJIOXO OTHEJeHbi
APYr OT Jpyra, C/JeAyeT HU3MEHUTb NPOQHJbL I'pATHEHTA; KPYTH3HA
ero JIOJKHAa BO3pacTaTh MO XOLY aHaJsu3a, JuGo B HayaJe ero JoJ-
KeH OBITb YYacTOK H30KPaTHUECKOIO 3JIOHPOBAHHS;

— €C/IM COEeIMHEHHs, 3JIOUPYIOUIHecs pPaHO, HUMEIT H30HITOH-
HOe pasjesieHHe, a NOCJEeNYIOUIHE KOMMOHEHTB] — HeJ0CTATOUYHOe,
TO KDYTH3HA TpajHeHTa [0JIKHA CHHXKATbCH [0 Mepe €ero mpo-
XOXKJeHHsl, 1160 B KOHLe IrpajueHTa NOJKeH ObiTb BBEJEH YYacToK
H30KDATHYECKOTO 3JI0HPOBAaHMUS; ' ‘

—— €CJIM pasjiefleHde H MECTONOJOKeHHe GOJILHIMHCTBA IHKOB
Ha XpoMarorpaMMe YJIOBJIETBODHTENBHO, HO HMeeTcs OfHa WJH
HECKOJbKO Iap MJIOXO IOJeJIeHHHX IIHKOB B pa3JjHYHBIX YacTAX
XpOMaTOrpaMmbl, TO DEKOMEHAYeTcsi ONTHMU3HPOBATh CEJNEeKTHB-
HOCTb pasjiejieHusl 3THX map, HanpuMep, MeHas B uu6o cMeHuB
CHJIBHBIA PAcCTBOPHTEJb IPYTHM, OTJHYAIOUWIHMCS 1O CeJeKTHBHOCTH.

4.1.2.7. COBMECTHOE BJIUSIHUE CTPOEHMUS] COPGATOB
M KOHUEHTPAIIMHM OPTAHUUECKOI'O MOJU®UKATOPA
HA YIEP)XHMBAHHE

VHTepnperals 3aBHCHMOCTH BEJHMYUH YNepPKHBAHHUS OT KOH-
LeHTpallny OPraHHYeCcKOro PacTBOPHTeJS B NMOABHXKHOH dase, npu-
BeleHHas B 4.1.2.4, nosBossfieT, HCHOJNb3Ys OCHOBHHE MpEJCTaBJe-
HHA ConbBOGOOHOH Teopuu obpameHHO-$a30BOH xpomarorpaduu,
IOJYYHTh €JHHYI0 MOJeJ]b, ONHCHIBAIOWIYIO BJHSHHE CTPOEHHS COp-
6atoB M cocraBa NOABHKHOH (asbl Ha KOI(D(PHIMEHTH EeMKOCTH.

OGpatuMcsi K (PUSHYECKOMY CMBICTY napaMeTpoB b u p
ypaBHenHs (4.52). [lapamerp b npexcrasasieT co6oil Jorapudm Ko-
3¢ dHuuKeHTa eMKOCTH NPH KOHLUEHTPALHH OPraHHYecKOro pacTBOpH-
Teqist 1 Mouab/n. SlcHo, 4To ecsi paccMarpuBaeMble cop6aThl mpHHa-
JIeXKaT K OJHOMY Kjaccy, TO K mapamerpy b Moryt GbiTb NpHMe-
HeHHl COOTHOINEHHS, CBSI3HIBAIOIIHE YJepXKHBAHHE CO CTPOEHHEM.
Hanpumep, u3 (4.17) BbiTekaer, 4to AoJXHAa COGJIONATBCS KOP-
pensiuus

b=Bo+B1 g P. (4.76)

C npyrofi CTOpOHH, MapaMeTp p JHHEHHO KOPPENHPOBAH ¢ Be-
JIHYHHOW THApodo6HOH NOBEpXHOCTH MoJjekya copbara (ypasHe-
Hue (4.59)). Hakodew, sTa nocjenHss BeJHYHHA JHHEHHO cBS3aHa
Takxke ¢ 1gP, mosToMy u napameTp p MoXeT GHTb BHpaxeH Kak
OyHkuHA Koabduuuenta paclupeneieHus:

p=mny+m g P. (4.77)
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AHaJlOTHYUHBIE pacCyXIeHHs, ec- \g Kaacy
TecTBEHHO, CNpaBeAJUBH AJiSl CBA3U o+
mapameTpoB b ¥ P ¢ IpPYTUMH CTPYK- {

TYpHBIMH' JIECKPHITODAMH: fc, X, i
COGCTBEHHO C MNJIOMAASMH FHIAPO- { .
¢o6HBIX NOBepXHOCcTeH cop6aToB. L %
CoorHomenus (4.76) u (4.77) neh-
CTBHTEJNbHO HabJiofaloTcs B K- * Jo0
cnepumenre. B Taba. 4.24 npuse- © A
IeHBl MapaMeTphl 3THX ypaBHeHHH. 2/ | L
3naueHuss Ko3b(PHLMEHTOB Koppe- -i ° N 1 , 2
JSLHK He CTOJb BLICOKH, KakK B . g K3nen
ApPYTHX CJy4asiX, OLHAKO, HEcoM- .
HEHHO, OTPaXKalT OOBEKTUBHBIH b

XapaKTep CBA3H b, p 1 lgP; Puc. 4.21. TIporHosupoBanue Yyaep-
IToncranoska ypasHenuil (4.76) AHBAHHS M($H03aMeHIeHHHX npoH3-

u (4.77) B ypaBHeHue (4.52) NPH- ponumx anamantana Ha Cuntacopbe
BOJIHT K clefyiollefi MoJeNH yaep- Cl8 mo mozenn (4.78).
XKHBAHUA:

lg k' =Bo+B11g P+molg C+m g P1g C. (4.78)

Hawmu nokasaHo, yTo ypaBHeHue (4.78) u aHaJoruyHas emy 3a-
KOHOMEPHOCTb, e BMecTo |gP HCHOJAb30BaHBI HHIEKCH CBs3ye-
mocTH X:

1g ' =Po+P1X+mlg C+mX1gC, (4.79)

BEIMIOJIHSIOTCS [/l PasjMYHBIX KJaccoB coefuHeHui (TaluL. 4.25).
Ypauenue (4.78) moxeT OBITb HCIOJNL30BAHO IJSi MPOTHOSHPO-
BaHHA YJAepXKUBAHHA XpoMmartorpauyecku He H3YYEHHBHIX CO€IH-
Henufi. Ha puc. 4.21 pesynbTarhl TakKHX pacyeToB [Jsi NPOH3BOA-
HBIX aJAMAHTaHA CONOCTABJEHH C SKCNEPHUMEHTANLHEMH [LAHHDIMH.
[Torpemnsoctb MONYKOJIHYECTBEHHOH OLEHKH 1gk’ cOCTaBNS€T B Cpel-
Hem okoao 0,3 [33]. C nomoubio ypaBHenus (4.78) MOXHO pemuTb
H o6paTHyl 3ajauy: ONpeJeNHTb KOHIEHTPALHIO OpraHHYecKoro
MOLH(HKATOpa, HEOOXOLHMYIO /il XpOMAaTorpadupoBaHHs ¢ 3a1aH-
HbIM 3HayeHueM k' i
Hcnonp3oBaHHas 3fech cXeMa BBIBOZA MOJeJIeH, OMHCHIBAIO-
I[HX COBMECTHOE BJHSHHE (aKTOPOB THAPOPOGHOCTH M KOHUEHTpA-
LHH OpraHMYeCKOro PacTBOPHTe]s B MONBHXHOH ¢ase, cnpasel-
JMBa ¥ NpH JIPYrHX croco6ax Bhipa)KeHHd THAPOPOBGHOCTH H
cocraBa 3mioeHTa. Tak, B aHaJOTHYHHX MOAEJAX KOHUEHTpalus BH-
paxaercs B 06beMHBIX HOJIAX [190, 217, 218, 233, 270, 356], a B
KayecTBe mapaMerpa TuapodoOHOCTH B pslax pPONCTBEHHBIX Be-
HIeCTB HCIOJB30BAHO YHCJIO aTOMOB yrJjeponaa [190, 217], uHcao
MOHOMepHHIX 3BeHbeB B oJHromepax [270, 356]. Cormacho [218,
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Hapamerpor ypasnenuti (4.76) u (4.77)

124

Ta6banuma 4.24

YpaBHeHHe (4.76) YpaBHeHue (4.77)
Knacc cop6ator CopGeHT
Bo ’ B: | T T I s} l r
Aukayn* gcl))péaxc 1,46 1,67 0,998 —1,66 —1,12 0,997
S
Ankuabensonp* To xke 1,13 1,12 0,980 -—-1,40 —0,76 0,985
Caoxnbie 3¢QHpH* > 2,09 1,44 0,998 0,87 —1,009 0,998
KeTonw* » —159 137 0999 047 —0,93 0,999
CrnupTa* » 1,76 1,18 0997 054 0,77 0,994
Ipoussognbie 5-dropy- » 1,58 1,55 0,98% —1,96 —120 0,971
paumia
[MonynpoaykTer cuHTe3a » 248 082 0,983 —2,34 —0,55 0,974
IPOCTarJaHIHHOB
Tentuan » 3,33 0,80 0,754 —3,92 —0,62 0,683
[MpousBonune 1,4-gurus- » 2,44 0,51 0,852 —3,25 —0,26 0,594
PONHpHIHHA
IpousBoauue agamanTtana Cunacop6 —0,95 1,90 0,820 057 —1,48 0,931
. Cl18

* B kauectse napametpa rufpodoGHOCTH

HMapamerpor ypasuenus (4.78)

Hcnogabnsosan X.

TaGnuua 4.25

Kaacc cop6atos CopGeHT Bo B Tto , r F [}

Ankanm (I*) %op6axc 1,37 1,68 —154 —1,14 0,999 5246 0,014
DS >

((I{lﬂ})xﬂue 3¢upH To xe T 1,74 1,36 0,55 —0,93 0,999 4353 0,016

Keroun (I1T1¥) » " 1,55 0,48 —241 —0,12 0,984 299 0,066

Cnuptat (IV*) » 1,56 ‘1,13 0,33 —0,72 0,995 1350 0,040

Ankun6ensonn (V*) » 1,41 1,03 —167 —0,67 0,985 457 0,058

Kaacesr [*—V* » 1,76 0,80 —188 0,45 0,938 397 0,144

Knaccw [—V*+* » 2,56 1,26 —236 —0,84 0,993 3777 0,049

Hponssonuue 5-prop- » 1,30 1,02 —1,62 —0,70 0,983 581 0,07

ypauuia

HoaynponykTu cun- » 1,93 0,37 —1,40 —0,07 0,994 1027 0,03

Te3a MpoCTarJlaHHHOB

[entuan > 2,34 0,57 —2,83 —0,40 0,931 380 0,15

Mpoussonnme 1,4-xu- » 2,46 0,62 —3,28 —0,30 0,997 4081 0,03

THAPONHPHAHHA

TlpousBonnme ana- gmacopé —0,96 1,80 0,23 —1,25 0,953 174 9,12
18

MaHTaHa

* Bwmecro IgP ucnojibsoBan napametp X.

** Bumecro X ucnosbsosal napaverp Xa.
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233], mapamerp ruapogo6HOCTH SIBJSETCA AANMTHBHOH QYyHKuHEH
ABYX BKJIa[OB, COOTBETCTBYIOIHX JIHIOQHIBLHHM K NOJNSAPHBIM CBOH-
CTBaM MoJieKyJ cop6aTos.

4.1.2.8. COBMECTHOE BJIUSAHUE COCTABA IIOJABW)KHOWM ®A3bI
W TEMIIEPATYPBHl HA YIEP)XMBAHHE

CylmectByer onpejeseHHass aHAJOTHs B JeHCTBHH TeMIEpaTyphI
¥ KOHIEHTPalMH OPraHWYeCKOro KOMIOHEHTa NOABHXKHOH ¢da3H Ha
jenuyuHbl yaepxuBanus. [loBbileHHe KaK KOHIEHTpAUHH OpraHu-
YeCKOro KOMIIOHEHTa, TaK H TeMIepaTyphl BeJeT K YMEHbIIEeHHIO
yIepXKHUBaHHS W HEKOTOPOMY YMEHbIIEHHIO CEeJEKTHBHOCTH pasje-
JIEHHS1. X

B pa6ore [139] mpensoxen mpocToil cmocob pacdyera yAepKH-
BaHHf TPH NPOH3BOJBHBIX KOHUEHTPAIHH OPTaHHYECKOro MonH(pH-
KaTopa i TeMmIepaType Ha OCHOBe ypaBHEHHH

gk os=1gks—c(D—Os); (4.80)
| |

1gk/=lgkf¢ts—a( 7 —-—T-) ; (4.81)

a=d—ed. (4.82)

[Mopsimok pacyeroB caexyromni. Haxonsr:

— 3HaueHue k’s — K03()QHUHEHT €MKOCTH NIPH «CTaHNApTHBIX»
temnepatype Ts u 0GbEMHOH A0Je OPraHHYECKOrO PacCTBOPHTENs

Y 3HayeHHC Ko3p@uuHeHTa ¢ no ypasHeHuio (4.80) ucxonms
u3 k’s u k', usaMepeHuux npu O#0;, T=Ts; .

— 3HayeHHe @ IO MeHbIneH Mepe I AByX 3HayeHHHd @, 1OJb-
3ysicb ypaBHeHuem (4.81); mo HaHJeHHBLIM BeJIHYHHAM @ PAaCCYUTH-
BalOT Kosbduuuenrsl d u e (ypaBHeHne (4.82));

— AN 3HayeHus k' mpu mpou3BoJibHHX T n @ cHavaja 0n8p2e-
pensoT k'@ gno ypasrenuo (4.80), sarem INO' ypaBHEHHIO (4.82)

HaX0JAT @ H, HaKoHel, MO (4.81) — KO3hPHUHEHT eMKOCTH.
B patote [293] npenJoxeHa gopmyJa

lg=A0 (1 25) +AdT+45 (4.83)

rae A,, Ay, A; — kKosdpouuuenTn; T, — Temmeparypa KOMIeHca-
uuu. Cesaszp mexny BequyuHamu @ u T Qs IBYX PEXHMOB aHa-
JM3a, NPHBOASIINX K OJHHAKOBOMY YAEepXKMBAHHIO, YCTaHABJHBaeT
ypaBHeHue

T1(Ay—A @)

_ (4.84)
T]AI(DI (1 - Tc/T]) +A2_A1T1(D2

Ty
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B paGore [300] nna ankua6GeH300B HaiifeHH 3HadeHus A,,
Ay, A; ¥ TOKa3aHO, YTO 3TH KOIG®(HIHEHTH JHHEHHO CBSI3aHH ¢
YHCJIOM aTOMOB yriepona. MccienoBana 3aBuCHMOCTL 3HayeHHH
Ay, Ay, A3 or npupOAB OPraHMYeCKOr0 KOMMOHEHTAa NOABUIKHOW
asml.

CoBMecTHOe BJHMSHHE CTPYKTYpHl MOJIHSAEPHHX apOMaTHYeCKHX
YIJIeBOLOPONOB, TeMNEepPaTypHl pa3fesieHHS H COCTaBa MOABHXKHOM
(asbl Ha BeJUYHHBE! YJepXKHBAHHA PacCMOTPeHo B pabote [247] u
NOJIOXKEHO B OCHOBY NPOTHO3HPOBAHUS YJEPKUBAHHS BEUIECTB 3TOrO
knacca ¢ nomowplo OBM. IlorpemHocrs anpuopHoro pacyera k’
NOYTH AJi BceX HM3YYeHHLHIX BemecTB oKasajacb MeHbile 10%.

ConocraBnedne pasiHYHBIX MOJeNeH YHAEPXKUBAHHS C TOYKH
3peHHs COBMECTHOH pOJM TeMneparyphl H KOHUEHTPALHMH OpraHH-
YeCKOro pacTBOpHTeNs mokasano [297], uTo HauGoabwnil HHTEp-
BaJs 3HayeHud @ u T oxBarbiBaeT ypaBHeHue (4.83). '

IlpuBenendnie B stom pasiene ypasHenus (4.80)—(4.84), me-
COMHEHHO, NPe[CTaB/AIOT HHTepeC B NEPBYI0 OdYepelb KaK NoKasa-
TeJIb COBPEMEHHOTO YDOBHS 3PEJIOCTH TeOpHH 06GpalleHHO-(Ha30BokH
XxpoMmarorpaguu, H MOTYT HCIOJb30BaThcsl B paGoTax MO CHCTeMa-
THYECKOH ONTHMU3ALMHU YCJOBHH pa3jeneHus. B 1o xke Bpems Ha-
XOXJieHHe MapaMeTPOB STHX MoJeJell B KaXKAOM KOHKPETHOM CJy-
yae Tpefyer onpefesneHHHIX 3atpar Tpyaa. [lotomy savacryio oneska
COBMECTHOI'O BJIMSIHHUS STHX JIBYX (PAaKTOPOB OCYIIECTBJSAETCH YHCTO
ONBITHBHIM IyTEM HJIH Ha OCHOBE MPOCTEAMIMX NPUGJIMIKEHHBIX SMIH-
prieckuX npasuid. ONHO M3 TaKHX NPaBHA (A8 KOHUEHTPALHK
Opranuyeckoro pacrsopures csuie 30%) MoxeT 6HTb chopmyau-
pPOBaHO TaK: NOBHIIEHHE TeMIepaTyph pasjeseHus Ha 20° BHI3H-
BAeT TAaKOE XK€ YyMeHbllleHHe YNeDXKHBaHHS, KaK yBeJHYeHHe KOH-
LHEeHTPAauHH OPraHUYecKoro pacrBopHutenst Ha 15% OT mepBoHayasb-
HOH BeJHYHHBI.

4.2. XPOMATOTPA® U HA CUJIMKATEJIE

4.2.1. MEXAHH3M Y EP)KHBAHHA

B HopmasbHO-(a30BOi xpomartorpaduu Ha CHJIMKAarejae HCIOJb-
3yloTCA NOABHXKHBIe (a3bl, o6JafaiolHe 3HAYHTEJIBHO MeEHbIIeH
MOJISIPHOCTBIO, YeM NOBEpXHOCTh aicopbenra. [loasipHocTh copba-
TOB, AHAJH3HPYEMHIX B 3TOM peXHMe, SIBJsfercsd INPOMeXyTOYHOM
MEXIY NOJSPHOCTBIO MOJBHKHOK M HEMOABHKHOH (a3. ¥YiepxHBa-
HHe ompelensieTcsi CJOKHOH raMMoOH B3aHMONEHCTBUR MeXIy Mo-
JeKysnaMu cop6aroB, MOBEPXHOCTH aACOpOEHTa H MOABHKHOM (asH.
[loBepxHocTh ancopbenta, HaXONAUIETOCS B PABHOBECHH C MOIBHXK-
HOH (asoi, Bcerna mokpera Gojee HJAH MeHee NPOYHO CBA3AHHHIM
afcopOUHOHHbIM coeM. Ecan momBrxkHasi ¢asa colep:KUT ABa HJH
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Goslee KOMIOHEHTOB, TO COCTaB aACOPGLMOHHOrO CJ0si OTJHYaeTCH
OT coCTaBa NOABHXKHOH (ashl. ALCOpGUHA aHANU3UPYEMOH MoJe-
KyJH MOXET NPOHCXOIHTb C BhHITECHEHHEM OIHOW HJH HECKOJbKHX
MOJIeKys1 afcop6HpOBaHHOro caosi wau 6es Hero. BsammoneHcrBue
MOJIEKys COp6aTOB ¢ afcOPOLHOHHBIMH CJOSMH H MOBEPXHOCTHIO
TBEpAOro ajncopbenTa, cOGCTBEHHO, H CIYXHUT NMPEAMETOM TEOPETH-
YeCKHX HCCJeJ0BaHUH B 06JIacTH HOpMaJbHO-(a30BOH XpoMmarorpa-
¢uu. B pesyabrare 3THX HCCIEeLOBaHHE BHIBHHYT DAL MOIeJCH
ylepXKuBaHnusi, HanGojee MONyJAsipHHiE M3 KOTOPHIX paccMaTpHBa-
I0TCA HHXeE,

Mogeapr Craifimepa [367] npeamosaraer, 4To OJQHOpOAHAA 1MO-
BEpPXHOCTb COpGEHTa MOJHOCTbIO MOKPHTA JHG0 MOJeEKyJIaMH nog(—
BUXKOM Gasbl S, 1H60 MOJIEKYJaMH aHAAH3MPYEMOro BellecTsa A.
Cop6uusi B 3TOM cJy4ae MOXKET ObITh ONHCAHA ypaBHEHHEM

Xm+nSe = Xo+nSm, (4.85)

rae n=As/A; — oTHOlIeHHE MJIOLIA/eH MOJIEKYJ copégTa X u pacrso-
putenst S. Mnjekcel m M a OTHOCATCA K NOABHXHOH H ajncopbupo-

_BaHHOH ¢da3aM COOTBETCTBEHHO. CaenoBaTeqabHo, NMpH anAcopOUMH
"onHo#t Mosekyan X B NOABHXHYI0O (asy BHITECHSETCH 1 MOJEKYJ
pacteoputeas S. OtTHouleHHe KOI(QHUIHEHTOB EMKOCTH NaHHOro
copbaTa, NOJYUEHHOTO B ABYX NOJBHXKHHX (asax pasiHuHOH CHJIbL
(e1 H &), BHIpaxaeTcs COOTHOLIEHHEM

Ig(k's/k'1)=a'As(e1—¢€2), (4.86)
rie o' — MmapaMerp aKTHBHOCTH cOpGeHTa. Smfmpyxomaﬂ cuna 6u-
HApPHOTO PACTBOPHTENS eap MOXKET OHTb HaWAEHa 0O dopmyae

lg(NBIO"B(BBTBA)-Fl—NB) ’ / (487)
ong

gap=¢tat

rae eq H ep — 3HayeHHs e° Ias YHCTHX paCTBOEHTeJIel’l Au B;
Np — MosbHast oaisl pacTBopuTeas B B moaBuXHOA dase.

ITo Crafizepy, 3aBHCHMOCTb YAepXKHBaHHf OT COCTaBa 6uHap-
HO#l MOABHIXHOA (a3bl BEIpa)Kaercsi ypaBHeHHEM

lgk’=a—nlgNs, (4.88)

rie n=As/np — OTHOIIEHHE IJIOMALEH MOJEKY copbata X u 6ojee
CHJIBHOTO KOMIIOHEHTa TNOIBHXKHOH ¢asn. TakHM 06pasoM, MoJLeJb
CHafiiepa paccMaTpuBaeT afcopGuHMIO Kak HecnenHpuyeckud mpo-
1ecc Ha OJHOPOIHOH MOBEPXHOCTH. )
Moxenb Couesunbckoro [378] B oramune ot moxeau Crainepa
npeanoJaraer, 4T0 NOBEPXHOCTb COPGEHTA HE OLHOPOIHA, A cocmm_
M3 [HCKDETHHX AKTHBHHX UEHTPOB, MEXIY KOTOPBIMH DAacloJo
JeHh MeHee aKTHBHBie y4acTKH. AfcopOuHs NPOHCXOAHT Ha aKTHB-
HBIX LEHTPax, MpH 3TOM ¢ ydacTHeM QYHKUMOHAJNbHOH rpynnHl
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copbara ¢ copbeHToM 06pa3yloTcsi aacOpOHPOBAHHBE KOMILIEKCH CO-
craBa 1:1. Bausnue cocraBa GuHapHOi mnogBHKHOH (assl Ha
YAepXKHBAHHE ONHCHIBAETCA TEM K€ yYDABHEHHEM, YUTO B TEODHH
Craiigepa:

lgk/=a—n’l1g Np. (4.89)

Hcxolnast Konuenuus npeanosiarasa, 4ro, IOCKOJbKY afcopbLu
ONHOH MOJIEKYJIbl NPOHCXOIHT HA OXHOM IIEHTpe, 3HaYeHHe n'—I.
B xome nanbrefimux nccnenoanuit 3Tofi wkonbt [379] BeIscHE-
JIOCh, YTO BEJHYHHA N’ MOXET NOBOJBHO 3HAYHTENBHO OTJHYATHCH
OT eIWHHLb B 00e CTOPOHH, T. €. HCTHHHASI CTEXHOMETPHS BHITEC-
HEHHsT MOJIEKYJl PaCTBOPHTeJISI C NOBEPXHOCTH COPGEHTa OTJIHYaeTCs
OT HOCTYJIHDOBAHHOTO NePBOHAYAJILHO OTHOMeHHs 1:1.

Takum 06pasoM, eIWHCTBEHHAasi PasHULA MeXIy IBYMS MOje-
JISIMH 3aKJII0YaeTcsl B QHU3HYECKOM CMBICJE YIJI0BOTO Ko3hdHLHEHTa
ypaBHeHnil (4.88) u (4.89). ITo CHaiimepy, 3TO OTHOLIEHHE MIO-
mwanaed Mosekys copbaTta H CHABHOTO KOMIIOHEHTa MOJABHIKHOMN
asel, no CoueBHHLCKOMY — UYHCJIO AKTHBHBIX LEHTPOB copbeHTa,
y4acTBYOLIHX B afcopOuun OfHOH MoJeKyaH copGata. [TockoJbky
o6e MoJeJH IPEANOJATAIOT, YTO COPGEHT HOJNHOCTHIO MOKPHIT (IO
CHafinepy — Bcsi mOBepXHOCTb, 0 COYEBHHBCKOMY — BCe LIEHTPHI)
afcopOUPOBaHHBIM CJIOEM, TO BO3MOXKHA U o0LIas AJs1 0GEHX Moje-
Jeit popMyaHpOBKAa (H3HYECKOrO CMBICAA 7 M n’: KAK YHCJAO MO-
JIeKYyJl MOABHXKHOH (asbl, BbITECHSiIeMOe NPH COpPOUHH OZHOH MoOJe-
KyJoH XpoMmartorpadupyeMoro BeluecTsa.

Moznear Ckorra—Kyuepn [346—348, 350, 351] ocmoBana Ha
MOJIyYeHRbIX JAaHHBIX O CTPOEHHH IOBEPXHOCTH cHJHkarenas. Ilo-
CJIeHsIs, COTJIACHO 9TOH MOJENH, MOKPHITA DPTIAOM MOJIEKYJsi PHBIX
CJIOEB, CTPDOEHHE KOTOPHIX Ompe[essieT COpOLAOHHYI0 aKTHBHOCTD.

[lepBhiit ci0fl COCTOUT W3 NOBEPXHOCTHBIX CHJIAHOJBHBIX rpyni.
Ha uux pacmonaraercst BTopo# ciofi — Boja, CBSI3aHHAS ¢ CHJa-
HOJIAMH BOJODOAHBLIMH CBSI3AMH. DTH CB3H 1OBOJIBHO IPOYHHI, MO-
5TOMY NEpBbIA CJOH BOJAB PaCTBOPHTEJSIMH He YHAJSAeTCs, ero
MOXHO YJAaJHTb JIHIIb NDH Harpesanuu copbenta go 200—650°C.
Caenyomuit cioft cOCTOHT U3 GoJiee c1a60 CBSI3AHHOH BOAH, OH yKe
MOXeT ObiTb yJajleH CYXHMH PacTBOPHTENMH (H BOCCTAHOBJEH
IponmycKanHeM 4Yepe3 KOJIOHKY BJAXHBIX pacTBopHTenelt). Hako-
Hell, 4eTBEPTHH CJIOH CBA3aH HauMeHee MPOYHO H MOXKET COCTOSAThb
H3 MOJIeKYJ BOABI JIHGO MOJIIPHOTO KOMIOHEHTA MOABHXKHOH (hashl.

B 3aBucumoctH or nossipHOCTH cop6aTa BO3MOXKHE ClIELYIOLIHe
CXeMBl B3aHMONEHCTBHS C COPOEHTOM:

— 3aMellleHHe MOJIEKYyJ MOJBHXHOH ¢a3bl B HapyKHOM cCJoe
(L2151 HalMeHee MONAPHBIX cOP6ATOB);

— acCCOUMALHA ¢ aACOPGIUHOHHBIM CJIOEM;

— A4CCOUHMALHsA C 3aMelleHHeM MOJIeKYJ BOABl B aJCOPGLHOH-
HOM cJyioe (A1 HauboJsiee MOJSIPHEIX cOp6ATOB).

OCHOBHBLIE BAPHAHTHI B3)KX

CoraacHo mogenn Crorra—Kyuepsl, B3aumomeiicTsus copbar—
COPGEHT WrPAIOT CYWECTBEHHYIO POJb TOJMBKO NMPH HeGOJBHIHX KOH-
UEHTPALHAX MOJNSIPHOTO DACTBOPUTEJs, NMOKA HE 3aBepileHa Le3aK-
THBauuss UM copberra. Ilpu najbHedmeM yBesMYEHHH KOHUEH-
TPAaLHH NOJAPHOTO pacTBOpHTeNs (IpHMepHO cBhime 2%) yaepxu-
BdHHE NPOLOJI)KAET yMEHbINATbCA, HO yXKe 3a CYUET HapacTaHHs
MEXKMOJIEKYJIIPHBIX B3aHMOJEHCTBUN B NOIBHKHOM (ase. B coorser-
CTBHH C 3TOH TEOPHEH 3aBHCHMOCTb YIEPKHBAHHA OT COCTABA NOI-
BHXKHOH (a3bl BEIPa’Kaercst ypaBHEHHEM

i
k—,=A,+B,Cp, (490)

rae A’, B’ — koucrautsl; Cp — KOHUEHTpALHs HOJIIPHOTO PacTBo-
putess B NOABHXHOH (ase. ABTOpaMH NOJIyYeHbI OOIIMPHBIE 3K-
CICpHMEHTA/IbHBIE NaHHblE, NOAYHHSIOMIHECS BhIpaXKenuio (4.90).
Oxnnako, kak ykasaHo B [376], aHaJOrMYHOE COOTHOWIEHHE npu
ONpEJEeNeHHBIX YCJHOBHSX MOXKeT ObITh BBIBENEHO TAKXKE M3 MOJe-
aeit Crafinepa—COYeBHHBCKOTO, TaK YTO HNOAYHHEHHE SKCIEepH-
MEHTAJbHBIX NAHHBX (4.90) He MOXET CJAYXHTb PeIAIoHM J10-
BOZOM B TnoJsib3y mMogenn Ckorra—Kyuepnml.

B paGore [359] 6bulo mposeseno pasienbHoe uccaexoBaHue
IIpOLeCCOB B HEMOABHXKHOA M NMOABHXKHOH azax. YcTaHOBJEHO, YTO
00a THNa B3aHMONEHCTBHH BHOCAT CYIECTBEHHBIH BKJIaj B yAepKH-
Banyue. Ilpu Manbix KOHUEHTPALUMAX MOJAPHOTO pPACTBOPUTENS B
NMOABHXKHOH (ase HAa NOBEPXHOCTH IOMHHHPYET KOHKYpHPYIOLIAS
copbunsi. Eciii e KOHUEHTPAWHs ONSPHOTO PACTBOPHTES GOJblLe
HEKOTOPOro npejeJa, CTAHOBHTCSI BO3MOXKHBIM NPOHHKHOBEHME aHA-
JIU3HPYEMBIX MOJIeKYJl B a1copOHPOBaHHYIO a3y Ge3 BEITECHEHHS ee
KOMIIOHEHTOB B 3J10eHT. [leTambno mopenu CHakinepa—CoueBHHbL-
ckoro # Ckorra—Kyuepnl conocrasienst B paGore [376]. ABTopht
BCECTOPOHHE JOKA3bIBAIOT, YTO NepBas M3 MoJeJedl Jyduie COOTBET-
CTBYET peasIbHBIM (PU3HYECKHM IIpolleccaM, XOTsd HCXOAHAA MOJeJb
CHaiizepa u He cBoGoAHA OT npoTHBOpeunil. [JIaBHBlE U3 HUX CBS-
3a@HBI C TeM OGCTOATENbCTBOM, YTO HOBEPXHOCTb CHJMKATES B GOJb-
ITHHCTBE CyyaeB HeoaHOpoaHA. [TosToMy npH cop6uHH MOJIEKYH He
MOryT 3aHHMaTh NPOH3BOJIbHBIE MOJIOXKEeHHs Ha NoBepXHocTH, Cy-
LIECTBYET ONpPeNeJ]€HHOE KOJHYECTBO LEHTPOB, HAa KOTOPHIX COPG-
UHA CTaTHCTHYECKH GoJiee BepOsATHA, T. €. MPOHCXOAHUT JOKAaJH3a-
unsd. Passutue Tteopun CHaiijepa, yuHTHIBAIOWlEe 3TO SBJCHHE,
AaHo B paborax [370, 373, 374].

Enunas Teopus ynep:KHBAaHWS M CeJeKTHBHOCTH Da3BHTAa B pa-
Gore [73]. Henoasuxknast ¢asa paccMaTpHBaeTCs KaK MOHOCJON
NOJIAPHOTO PACTBOPHTE/SI HA MJIOCKOH IOBEPXHOCTH ajxcopGeHra.
OZXHOBpeMEHHO  yKasblBaeTcs, 9YTO HOJASPHBI  PAaCTBOPHTEb

9 — 137
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croco6eH HachmaTh Gojee OTHAJieHHbie CJIOH H B TaKHX Clydasx
HemogBUXHas $haza Moxer OHTb Jydlle ONHCAHA KAK OLHOKOMIIO-
HeHTHBA PAaCTBOpHTENb, a COpOLHS — KaK pacrlpe/eeHHe KHUI-
KOCThb—3KHAKOCTD. IIpenJoxkeHa Takxke GoJee ofulas MOAeab Xpo-
maTorpagu# CcO CMEUIAHHBIMH MOJBHXHLIMH dasamu, paccMarpH-
Baolllasi npouecc OAHOBPEMEHHO KaK BHTEeCHHTENbHO-acOPOUHOHHbIH
u pacnpenenutenbHbifi [240]. BonpocaM uiealbHOCTH IOJBHXHOH
u HemonBHxHOH (a3, 3bdekTam accouHauuy MNOCBAMIEHD! paboTH
[76, 239]. Hepsupas Ha pasianyie TPAKTOBOK MeXaHu3Ma XpoMaTo-
rpaduu Ha cHIMKarejie, NPEJCTABJCHHNX B pa6orax [73, 76, 239,
240, 346—348, 350, 351, 359, 367, 370, 373, 374, 376, 378, 379], Bce
aBTOpPH €JMHOMYLUIHO NMPH3HAIOT, YTO BaXXKHeAMIMM IIpOLECCOM, KOTO-
pHIil ONpejeNsieT BeJHIHHbl YAepKHBAHH, apasgercs GopMHPOBaHHUE
U3 MOJIEKYJ IOJABHXKHOH (asbl afcop6UHOHHBIX PHIIOBEPXHOCTHHIX
ciioeB. HesaBucuMo OT TOTO, KaKUM 06pa3oM, B KAaKHX CTEXHOMET-
pHUYECKHX COOTHOIIEHHAX H KakK riyGOKO NPOHHKAIOT ~MOJIEKYJIBI
pasfensieMbiX BEllecTB B alCOPOHPOBAHHYIO ¢asy, sicHo, 4TO CTpoe-
Hue ee MpefcTaBifeT 60JbLIOH HHTEPEC.

Oco6oe BHHMaHHe B JuTepaType obpauaercs Ha npobiemy
cTaHIapPTH3AUHH BJIAXKHOCTH CHJHMKAareJssi. BesoroBopoyHoe MHEHHE
0 TOM, YTO IIpH paboTe C CHJIHKAreJleM Heo6XOJIMMO OYEHb THIA-
TeJbHO KOHTPOJHPOBATb BJIAXHOCTH pacTBopHTeJsel, KOYyeT IO
cTpaHHUAM y4eOHHKOB MO JKHIKOCTHOH xpomarorpaduu. Mexny
TeM IO 3TOMY IOBOAY CJeIyeT cenaTh BecbMa 3HAaUuMMOe yTOUHE-
HHe, a HMEHHO: BJAXKHOCTb PAaCTBOpHTeJeH H CHJAMKArei CyHECT-
BeHHAa TOJIbKO TOTHAa, KOTKa MOABHKHAs (aza COAEPKHT MAJO€ KO-
nnuecTBo (HampuMep, meHee 1i%) MOJAPHOrO pacTBOPUTEA. Ioab-
3ysicb MOJEJIbI0 MOBEPXHOCTH, npenapxennoit CKOTTOM H Kyuepoti,
MOJKHO YTBEPXKAaTb, YTO BCe MpoGJeMbl B OTHOMIECHHH BJIaXKHOCTH
HCKJIOUAIOTCSI, €CJH CoJepXKaHHe BOABI B NOABHXKHOH (asze Jo-
CTAaToOuHO A/t 06pa3soBaHus CTaGHJIBHOM aacopOupoBaHHOR (asbl,
cocTosiiell H3 JBYX-TpeX CJIOEB MOJEKYL.

BoJbIIHACTBO cOp6aTOB, HCCAENyeMbIX Ha CHJHKareae, Nper-
CTABJASIOT cOGON BelllecTBa 3HAUHTEJbHOH MOJISPHOCTH. Jdas ux
xpomartorpadupoBaHus, a HHOrAA Jaxe [pOoCTO AJsi PacTBOPEHHS
HEOGXONHME SJIOEHTH, COMepKallie 3aMeTHble KOJH1ecTBa NOAsAp-
HEX pactBopuTesiedi. Takue 3JI0€HTH BCErlad cojepxar Takke H
BOJy B KOJIHYECTBaX, BIOJHE JOCTATOYHARIX IJA (opMHpPOBaHUSA YC-
TORYMBHIX a4COPGHPOBAHHBIX CJOEB, MOJHOMO HACHIIEHHA MOBEPX-
Hocth. B pa6ore [393] HccnenoBano BAHAHHE BOLBL, pacTBOPEHHOH
B MOABHKHWX (a3aXx — XJopopopme H ILHXJAOpITaHE, HA YIAEPHKH-
Banue aunerodeHoHa, fumernadranara, ausruadranara. [lpu coaep-
JKAHHH BOLB OKOJO 600 uacredl Ha | MJIH [JOCTHIaercs MO4TH MOJ-
HOe HachilleHHe cOp6eHTa, U NpH danbHeAUeM yBelHIeHHH KOHIEH:
TpalHH BOAH y1epXKHBaHHe GOJIbIIE MOYTH HE MEHHAETCH.
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Puc. 4.22. 3apucumocts  ko- L o‘oﬁ.
3QPUIHEHTOB  eMKOCTH Hi-
TpoGeH30la Wa  CHJIHKareje
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Mojesnb, KOMUYECTBEHHO ONKCHBAIOMAS POJb BOAH B XPOMATO-
rpaduu Ha CHIMKareJe, npeicraBieHa B pa6ore [381]. [lo zaHHHO
g:?é);:ﬁ Eali%]ﬂ, c yBeumg{eHneM KOHLIEHTPAlHH HOJIﬂp.HI:IX paCTB(;V-[

BHXKHOH (pa3e BJMsiIHME BOLBI CTAHOBHTCSI BCe MeHee
OE{,I‘)Q’I‘;IPII\GI:IIN(I)_ (puc. 4.22). IlpH KOHUEHTpAUHAX NONAPHHIX PACTBO-
ge6 ein % ¥ Gonee BHAHHEM BOABI HAa ylepKHBaHHE MOXKHO npe-
Teppn ;’e eCcTJIanBHpTa60Ta HOCHT NPHKJAJHOH, aHAJMTHYECKHH Xapak-
rep LeJbI0 CTPOroe H3MepeHHe (GH3HKO-XHMHYECKUX
pameTpoB. Hachimenne sai0eHTa BONO# MOJNOXKHTEJNBHO BJHse
Ha XpomaTorpaguyeckoe moBeJeHHe NOJSPHBIX COeIHHEHHI TaeKr
OTMeuaercs yJaydileHue 3pheKTHBHOCTH H GOPMEI XpOMaTOl': an-’
YECKHX IIHKOB, YBeJHYeHHE MAaKCHMAaJbHO HONYCTHMOl Harp 3KH
Ha KOJIOHKY B 0GJAcTH JIMHEHHOH M30TepMHl afcopbuuu JIeHl"II:/Iy
1[;3715); c. 374]. Ilokasano, uto n06aBKa K MMOABHXKHOMN dase 0,4}%%/(2)1
xpéIMaTc(}),rmi?;:;H?(?e yayumaer ¢opmy NHKOB TAKHX TDPYMHBIX AJist
Kpomar [{)86]. IHHEHHH, KaK IPOU3BOJAHBIE Ne30KCHPHOOHYKJIE-
. 6HHHoa1v;1:\gg nlalgngg)nungomﬂnsul copb6eHTa BOJOH NpH €ro KOHTaKTe
¢ Sunapt MOHOiIIIOJI}KHOH Q)a39n obpasyercsa Takxe CJ0H (npu6JH-
SuTelbHo MOHON [éié{gﬂﬂpﬂbllfl) M3 MOJIEKYJl MOJSIPHOTO DPacTBOPH-
Teas. P ] npeacraBienn u3oTepMBl copOuUHH GyTH-
Y puaa, TeTparsApodypana, STHAALETATa, H3ONPOIHIOBOrO CIHPTA
KOHHH HMEIOT XapaKTepHYIO JIEHTMIODOBCKYIo dopMmy. MakcumanbHas

LUEHTPALHSA NOJAPHOr0 PAcTBOPHTENA COCTABJsAET 0KOJo 100 Mr/'r
CHipKarens M caabo 3aBHCHT OT THNA pacTBOpuTeas. B To )!ée
ipiMﬂ KOHUEHTPAllMs MOJIAPHOTO PACTBOPHUTENS! B MOABHKHON (hase,
pu KoTopo# Habaiofaercs HachiEHHe IOBEPXHOCTH, YBeJHYHBA-
eTCcd ¢ YMeHbllleHHeM 3JIIOHpYIomed CHAB H cocTaBaser st M30-
NPONHJIOBOTO CHUPTA, TETpAarHAPOQypaHa, STHiaueraTa u GyTHI-
xpopupa 1, 10, 15 u 30% coorBercrBeHHo. MHTepecHE TakiKe

9%
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Puc. 4.23. Crabunuzalis
or BpeMeHHE  YAepXKHBAHHI
aueropenona Ha  30p-
pakce SIL noxBHXKHBIMK

—e0.05 ¢asami, COCTOALIEME W3
M ’ rekcaga M npolasofa-2,
S_F * ——=0,5 KOHLUEHTpALHsl ~ KOTOPOro
—*1,0 (%) yxasaHa Ha KPHBHY;

¢ N

{ — BpeMs MOCJe Nmepexo-
1a Ha HOBHIA COCTaB MNOA-

) i - BuXno# oasu;, n — OT-

€0 120 180 t,,,y HOWEHHE o6beMa NoJBHXK-
1 ; 1 ) T Hoil (hasel HOBOTO COCTaBa
20 40 &0 80 100 n K 06beMy KOJIOHKH.

JaHHble O B3AUMHOM BbITCCHEHHH IMOJAPHBIX pacrBopurenei. Hanpu-
Mep, NpH KOHUEHTPalUHH B MOLBHXKHOH Epaseo M30MPONHJIOBOTO
cnpra, paBHo# 1%, u sTHIANETaTd, PABHOM 0.5%, amcopbupoBa-
nas Qasa cogepxur 120 mr/r mepBoro # TOAbKO 10 Mr/T BTOPOTO.

B auTepaType YacTO MOXKHO BCTPETHTHCH C yTBf!p)KlI%HI/IeM, 4TO
ypaBHOBEIIHBAHHE CHJIMKAreas MOABHKHOH ¢dasoii Tpedyer n‘foh;l
NycKaHus 4epe3 KOJOHKY 3HAUHTEJbHBIX €€ 06beMOB, Dpexjae 4e
6yaer N0CTHIHYTa CTaOHJIbHOCTL BPEMEH yaep:kuBanus. M3-3a sToro
CYILeCTBEHHOTO HELOCTATKA PEKOMEHIyeTCH npeANOYTHTEIbHOE HC-
nosb30BaHHe oOpaleHHo-(a30BhiX CHCTEM. [lo nameMmy MHEHHIO,
yTBepXKAEHHE O MepJeHHON cTAaOMJM3aLMH peXHMa Ha CHAMKArese
CHbHO TpeyBeaHYeHo. Ec/H TOJbKO NOABHKHATA dasa comepXKHUT
JOCTATOYHOE KOJHYECTBO MOJIAPHBIX KOMIOHEHTOB L] o0pa3oBaHus
ajicopbupoBaHHOR (a3bl, CHAHKAreJb ypalaﬂoBeLuulsaeTc;ll3 TakK >I:<Ie
GHICTPO, KAK XHMHUYECKH MOAH(HIHPOBAHAbE COPOCHTH. DIHAPHBIC
3/I0€HTHl, COJepKalHe CBBIIEC ;% moasipHoro  pacTBOpHTEN,
IOYTH BCErAa YAOBJETBOPSIOT 3TOMY yCJIOBHIO.

B KauecTBe KPHTEpHsI YCTAHOBJIEHHS CTaUHOHAPHOTO pexuma B
KOJNOHKE MOYET HCIIO0JAb30BaThcs CTa0HABHOCTD BpPEMEH yaepkHuBa-
uusi. Ha puc. 4.23 npeacraBienbl KpHBEBIE, CBHAETEJBCTBYIOMLIE 0
TOM, YTO NPH HCNOJb30OBAHHH OHHAPHBIX cmecef rekcana ¢ mpona-
HO.10M-2 YPABHOBEUIHBAHHE KOJOHKH MOABIKHOH ¢hasoh HSMﬁeHeH-
HOoro cocraBa TpefyeT NpPONyCKaHHsS BCEro 40 ma npu obbeme
ko10HKH 4,2 Ma. OnaceHuss OTHOCHTEAbHO NPOAOJNKHTEJIBHOCTH CTa-
Gusn3aund pexxuMa oOOCHOBAHB! JHIIbL B cony!{ae, ecJH KOHIeHTpa-
18 MPONAaHoJ/ia-2 CTaHOBHTCS MEHDIIE 0,25%.
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4.2.2. COCTAB NOJABHW)XHOR ¢A3bl U YAEP)KUBAHUE

JlekapcTBeHHble BellecTBa, KaK INPAaBHJO, BBICOKONOJSPHEL, U
npu ux xpomarorpaduu Ha CUJHKArese NPHMEHSIOT 3JI0eHTH, CO-
JepxKaliie 3HAYHTENbHblE KOJMYecTBA IOJSIPHBIX KOMIIOHEHTOB;
MO3TOMY BJHSHHEM BJAXKHOCTH NOABHXKHHX (a3 Ha ylepXKHBaHHe
MOXKHO npeHeOpedb. MIMeHHO TakKoH NOZXOZ HCIOJb30BAaH BO MHO-
JKECTBE IKCHEPUMEHTAJbHBIX HCCJAEJOBAHHH, LENbI0 KOTOPHX Oblia
CHCTEMATH3aUHA BEJHYHUH YAEPXKHBAHHA H BHIOOD ONTHMAJBHOTO
cocTaBa mojaBuKHO# (asbl. OOMmUM NpaBHJIOM B HOpMaJbHo-daso-
BOH xpoMarorpacduu si/jifeTcss YMeHbLIeHHe yJepKHBAHHS NPH yBe-
JUYEHHH KOHUEHTPAUUH NOJASIPHOIO KOMIOHEHTa MOJBHIKHOH (asbl.
dtor 3¢d¢deKT onuCHIBaeTCss PA3HBIMH ABTOPAMH C IOMOWILIO ypaB-
HeHu#d (4.88) — (4.90).

B uukiae pabor Xapwl ¢ corp. [180, 181, 187—189] usyuyanoco
xpomarorpadudeckoe NoBezeHHe crtepouzoB. Ha npumepe cambix
pa3Hoo6pa3HBIX CHCTEM pAacTBOpHTeNEH II0Ka3aHO, YTO YypaBHEHHe
(4.88) BHIMOJIHSAETCH €O BIOJHE YIOBJAETBOPHUTENLHOH TOYHOCTHIO.
HHTepecHo OTMETHTb, YTO BO MHOTHX cay4asx mnpsmble 1gk’—IgC
pacroJiarajuch BeepooOpa3HO, Kak B ofpalleHHO-(Ga3oBOH Xpoma-
TorpadHH.

ABTopaMu npeasoxeH cnoco® pacyera 3KBHJIIOOTPONHBIX CH-
cteM pactBoputesedl. Ecan B 1ByX OHHApHBIX CHCTeMaX ypaBHEHHE
(4.89) BHINOJHAETCS AOCTATOYHO TOYHO H JJIs1 HHUX H3BECTHHI 3Ha-
yeHUs KO3GQHUUUEHTOB a;, n'y, Gz, 7'y, MOXKHO PacCYHTATb KOHIIEH-
Tpauuio pactBoputedsi By, KOTOpHIA OyAeT HMeTb TY e 3JIOHpPYIo-
Y0 CHJAY, YTO H 3JI0EHT, COACPIKAIUMEA NOJSAPHHIA paCcTBOPHTEJb

1-

_a 4

a; 2 n n

lg Np,=—— 2 1gNs,. (4.91)
n ny

B pa6ore [206] B cucteme Jluxpocop6 Si60 — rekcan — 3TuJ-
aueTaT HCCJeNOBAHO INOBedeHHe NPOM3BOAHBIX 1,2,4-TpHaszosa
(puc. 4.24). ¥YcraHoBJeHO, 4TO yJepXKHBaHHe BCeX IpelCTaBJei-
HBIX COeMHHEHHH 3aKOHOMEDHO yMEHbINAaeTcsd ¢ POCTOM MOJSPHOCTH
6HHapHOH NMOABHKHON (a3l :

Ypasuenne (4.89) wucnosmbzoBaHo B paGore [333] ans uHTEp-
npeTalidy reoMeTpHH aI1copOLUHH a30TCOAEPKAIUUX TeTEepOLHKJIOB
Ha [lopacusie. IlonspHBIM pacTBOpPHTEJEM CJYXKHJA JIHMETHJACYJIb-
dokcn1. HalinenHble BeJqHYHHB n’ CPaBHHBAJH C PAacUeTHHIMH Na-
pameTrpaMH AJs NapajjejbHOrO H MNePIeHAHKYiSPHOrO pacmoaoxe-
HHUSI MOJEKYJ cOpGaToB MO OTHOIIEHHIO K MOBEPXHOCTH CHJHKAre/sl.
[TonyuenHble NaHHBlE YKA3b[BAIOT HA TO, YTO MOJEKyJAn copbaTtos
OpPHEHTHPOBAHB NPEHMYLIECTBEHHO NEePNeHAHKYJ/IIPHO NOBEPXHOCTH
copbeHTa.
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lgk’
14}

Puc. 4.24. 3aBucumocTb yHep¥KHuBa-

L)
4
\
0,61
HHA npoussBoiusx  1,2,4-TpHasona

Ha cuJMKareie OT moaspuoctd P’

Gunapuofi noasuxHOA a3 rex-

0,2 cau—astuaanerat: I — TPHAHME-

’ don; 2 — puknobyrpasos; 3 —
[}

1 1 HaKJI06yTpPasoN; 4 — TpHAAHMEHOT;
1,0 15 2,0 25 P 5 — tpuaaumenoa B.

>

RNWwH~ o

K xpomaTorpadgu Ha CHIMKAresie MOXHO MDHMEHHTH Hnﬂoz;};(;ﬂ:
Mypakamu [307], Hcno/ib30BaHHBEIH HaMu IpH HHTepnpe;au(.mmmeHT
HBIX 06palleHHo-})a30Bok xpomaTorpauqu. Hupn 3TOM KO Q)Koa(b(bn-
ypasuenusi (4.52), mpencraBiasiOWHA COGOH Jorapudm Ppi-
[[MeHTa eMKOCTH MPH KOHIEHTPaUUH CHJIBHOIO KOMHOHeHTa-X Mlé-
BHXKHOH (assl 1 MoJb/d, MOXKerT OHTh BhHIDAXKEH B TEPMHHA
nenn CHa#ijepa:

b=lg K at+ad;(es—ey), (4.92)

rIe e — SJIOHpylomas cHia NOABHXHOH  (dasH, conepg{amen
1 moub/n kommoHeHTa B. C Apyro#d CTOpOHH, B NEpBOM IIpH nnxﬂi:
uuy CHafizepa BeauunHa lgk’a MOXKeT OBITL NMpPEACTaBJIEHA B C

nymoiuem Bize [367]:

W
Ig k'A=1g-V§—+S°—eAA.s, (4.93)

roe V4 — obbem ancop6HPOBAHHOTO MOHOC/I0f KOMHOHeHT6a B;
Vm — ob6beM MOABHXKHOH (asbl B KOJIOHKe;UW — Macca copGenra
B KOJIOHKe; S° — uJIeH, XapaKTepH3YIOUHH SHEpruio B3aHMOLEH
cTBHS cop6aT—COpOeHT. )
[IpennonoxuM, 4T0 B paMKax NaHHOro psina coezmﬂgﬂnn 9Hg;;
rHs B3aEMOZefiCTBHS MOJISPHBIX rpynm cop6artoB ¢ COPOEHTOM

Va +S° u nox-

HOCHTeNbHO mocTosiHHa. Torma, o6o3nayus D=lg —

craBus (4.93) B (4.92), nonyuum
b=D+As;[a (ea—e1) —eal. (4.94)
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BhiTecHuTeNIbHEI MeXaHH3M cop6uuH IpeNNOoJIaraer, 4ro mapaMerp
p ypaBHeHHs (4.52) MoxeT GhITb BHpaXeH KaK

p=As/ng, (4.95)

[A€ rnp — IJIOWANDb NONEPEYHOro CEeYEHHS MOJEKYJH KOMIOHEHTa
B. U3 (4.94) u (4.95) moxer 6HTb NOJIy4EeHO COOTHOIIeHHe

b=D+pnpla’(ea—e) —ea], (4.96)

HJeHTHYHOe N0 popMe ypaBHeHHIO (4.55).

B ypaBuenne (4.96) He Bxomsar NiepeMeHHHe, CBA3aHHbIE C pas-
JIMYHEM CBOHCTB COP6ATOB LAHHOTO MHOMKECTBA, M, TAKHM obpasom,
fICHO, 4TO B nNpepesax CHPaBeIJHBOCTH CAEJNAHHBIX MONYyINeHHH
ypaBHeHHe (4.55) NOMKHO BHINOJHSATBHCS He TOJALKO B obpalieHHo-

(azoBoit xpomarTorpaduu, Ho u B XpomarorpadHi Ha MOJISIPHHIX He-
NoaBHKHBIX dasax. [Tapamerp

v
bo=D=Ilg aW

m

+S° (4.97)

ABJISICTCA XaPAKTEPHCTHKOH XpOMATOorpaduueckodl KOJOHKH U 3Hep-
THH B3aHMOJEHCTBHS JAHHOTO KJAacca BelNecTB ¢ JaHHBIM copbeH-
ToM. B cBol0 ouepens,

b1=n3[a’(eA—el)—eA], (4.98)

OTOT 4Ynen Ranee MOXKeT OHTb BHIpaKeH Jepe3 CBOHCTBA YHCTHX
KOMIIOHEHTOB NMOJABHKHOH ¢a3ni A u B:

by=—1g Np(10%msles~¢)+-1—Np) —ganp, (4.99)

rne Np — MoJjibHast aoast KoMnonenta B IpH €ro KOHUEHTPauHH
1 moub/a.

U3 dusuueckoro cmbicia kosbduuuenta by caeiyer, 4To IpH
IIOCTOAHCTBE AKTHBHOCTH COpOEHTAa BeJIMYHHA b; NOJKHA YMeHb-
IIarbest ¢ pOCTOM 3JlOHpYlomed cuabl pacrBoputenst B. C apyroi
CTOPOHHI, BeJMYHHA by NOJNKHA GBHITh NPHOJH3UTENBHO MOCTOSHHOH
B paMKax TaKHX Tpynn coeiHHeHHH, rae copbuus o6ycioBieHa
B3aHMOJEHCTBHEM ONHOH H TOH Xe QDYHKUHOHANbHOMH TPYINBL C aK-
THBHBIM UEeHTPOM copbGenta. Hao6opor, B rpymmax BeliecTs pas-
JHYHOH XUMHYECKOH NMPHPONBI BeJHYHHA by HONKHA GHITh pasjiuy-
HOH, B TO BPeMs KaK b; — COXPaHATb OTHOCHTEJbHOE MOCTOSHCTBO.

Jlisi IpOBEPKH 3THX MPeANONOKeHHH HAMH GbLIO H3YYeHO NOBe-
AeHHE NpOU3BOAHBIX WHKJONEHTeHOHa (Tabu. 4.26), moausigepHLHIX
dpOMaTHYECKHX yraeBoaopoiaos (raba. 4.27). Kpome Toro, B Ko-
opAuHaTaXx ypaBHeHus (4.52) mnepepaboraHn 248 MaccHBOB naH-
HBIX N0 yAEPXHBAHHUIO, B3ATHIX H3 Jaurepatypw [181, 185, 189, 318,
395, 429]. IlepedeHb paccMOTPeHHHX KJACCOB COeNMHEHHH H Kpar-

Kasd XapaKTepHCTHKA YCJOBHH HCCNENOBAHUS NpeNCTABJEHH B
tabu. 4.28.
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Taganuuwa 4.26

[lpoponxenue TaGauus 4.27
Tapamerpsi ypasnenutt ( 4.52) das npousgodnsix obueil opmyani

1 2 3 4 5
. ]
0
H)__ COOR'
(C Ym 7
' v 0,62 1,32
R? N
Copbenr — cuauxazeas Cusracopb 600; 0
nodsuxHas hasa — 2eKcan—nponanoa-2—yKCycnas KUcAoTa
Br
R l R? | m b | —p r b* —p*
/ —
Vv —1,26 0,56
CoHs H 6 0,372 0,506 0,977 4,56 3,91 o -
H H 6 0,877 1,054 0,992 2,74 2,82
H H 4 1,130 1,433 0,978 1,79 2,17 Br
H H 2 1,334 1,609 0,989 0,76 1,34
H OH 6 1,592 2,114 0,99 1,36 1,83 o
* CopGent — 3opbakc ODS; noxpuxuas ¢asa — BOAA—AaUELTOHHTPHI— 1,35 1,33
dochopHas KHCJOTA.
Vi
Ta6auuma 4.27
Hapamerpoi ypasrenuil (4.52) Oas HEKOTOPbIX npoussodrblx NOAURDEPHbIX OH__ 158 130
apomaTuueckux yeae6000podos na Cunacopbe 600. Henoaaproul pacTéopures — il ’ ’
eexcan [19]
[MoaApHbIA pacTBOPHTEND
CH
Coelunenue x710podopM TeTparuapodypan OO 3 W —1.03 0.58
b —p b —-p T
1 2 3 4 5
a_
xy X —1,00 0,52
i b —0,96 0,52
s
T ORI
! 2 ~1,1 0,86
H.CX # ~CH 15 '
3 3
0,43 1,38

0,66

o
T

=l
-
=
(e
T
X
Pq
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Mpoanoaxenne Tabaulm 427 MMponoaxeune Tabaumum 4.27

|2|3|45 ! |2 3|45

1
9
H3C il 063 1,71
H.C ;

—1,04 0,58 —050 0,26
O Sl —084 068 L
- AX1 -083 100 —058 0,38
clt
7 0
‘O XV —1,921 0,57
x ~4 A
[ P XXIi 0,50 1,71 0,10 0,73
Cl X /
0 0
o 0 OH
‘ O XY 0,43 1,41
7 | AN ,
. XX —0,11 1,14 —0,16 0,44
0 . N 2 T 0 0
i
0 0 O

073 1,93 Q

\ ——
| XXV 0,40 1,70 —011 0,68
P

O .
tla c
0w
Y CO‘O 2LV —080 063 —02 034
0 |

vl —068 068 —035 036
O m . o
O‘OO 010 140  —005 058
c cH XXVl
" OO 7 Y73 xx —079 0% 056 036

<)
><
z
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UMKJIOTIEHTeHOHA NpH XpoMmartorpadMH Ha CHJMKareje; OHH COMoO-
CTaBJeHbl C AHAJOTHYHBIMH BeJHYHHAMH LJs obpalleHHo-(a30Boil
xpomarorpaduu. BuaHo, 4ro AnanasoH H3MeHeHHS BeJMYHH b H p
B 3aBHCHMOCTH OT CTPOEeHHSI cOp6aTOB Ha CHJIMKareje 3HAYHTEJbHO
MeHbIlie, 4eM B aHAJOTHMYHBIX 00palleHHO-(Pa30BHX JKCIepHMEHTaX.
Boo61ue, 3HayeHust p npH XxpoMaTtorpaduyu Ha CHJIMKArese H3MeHSIOT-
csl B O4eHb Y3KMX mpefesax. [lis paccMOTPeHHBIX COelHHeHHH Be-
JHYHHA p HaXoautca B mpefelax —2,1<p<—0,5 B 95% cayyaes.

Ha puc. 4.25 nokasaHo, Kak 4acTo CpeiH HCCJAeIOBAHHBHIX HaMH
299 maccuBoB lgk’—IlgC BecTpedannch Te HMJHM HHble 3HAYEHHS P.
Yale Bcero BeJIMUMHA —p OpH XpoMmatorpaduu Ha cuiauKaresae
6/M3Ka K elHHHIle, H BTOPOH MaKCHMYM, MeéHee HHTEHCHBHBIH, NpH-
XOJAHTCS HA 3Ha4YeHHe p= —2, Pasmepn MoJieKys COeAHHEHHH, Npea-
CTaBJIeHHBIX B Taba. 4.26—4.28, B HecCKoJbKO pa3 MpPeBHILAIOT pas-
Mepbl MOJIEKYJI TOJISIPHBIX PacTBOpHTEJeH.

CaengoBaTesbHO, ¢ TOYKH 3peHHs] HCXoJAHOH runoTesni CHa#nepa
3HadeHHsl n (a Takxe n’ M Majo OTJIHYAIOLUIUXCA MO YHCJIEHHBIM
3HAYEHHSIM p) AOJXKHB MEHATbC ansl cop6aToB pas3/MYHBIX pas-
MepoB B JOBOJIbHO IIHPOKHX Mpepnesax. JTo, OAHAKO, He NOATBep-
XKAaeTcs 3KCMepHMEeHTaNbHbIMH AaHHbIMH. CorsiacHo AaHHbIM TabJ.
4.27, BenHuHHY NapameTpa p ompefessieT He CTOJbKO pasMep Mo-
JIeKyJ1 cop6aToB, CKOJIbKO MOJSPHOCTb €ro YHKIHOHAJNbHBIX TpPYMIL.
Takum 06pa3oM, HMelOLHeCA TaHHBIe MO3BOJSAIOT AJf1 GOJbLIHHCTBA
copbaToB OTBeprHyTb rumnoredy o6 aacopOIHM NapaJiejbHO OZHO-
POIHOM MOBEPXHOCTH CHJIHKaressi. 3HaYuTeJbHO GoJiee BepOSATHOM
npejcTaB/sieTcs JOKaJIH30BaHHAS HAa AHCKPETHBIX [[eHTpax aacops-
LHSl C «MEepNeHAHKYJSPHHIM» 10 OTHOLIEHHIO K NOBEepPXHOCTH pac-
nojoxeHHeM MoJekys copbartos. [Ipum stom HauboJiee NpeanoyTH-
TeJbHOE CTeXHOMeTpHYecKoe OTHOLIeHHe B mpoiecce copOuuH (Zaxe
NOJN(PYHKIHOHAJIbHBIX coenuHenuit) 1:1. Ancopbuus Ha 2 ueHTpax
OJHOBPeMEHHO MNPEACTABJAETCA 3HAYHTEJNbHO MeHee BepOSITHOM.

Benuunnb moBepxHoCcTH cop6aToB B TabJ. 4.27 3aMeTHO NpeBH-
IIAI0T aHAJOTHYHbie BeAHYHHBI [JIS1 HCMOJb30BAaHHBHIX MOJISPHBIX
pacTBopuTejiei — TeTparuipogpypana u xJjopodopma. Caenosa-
TeJIbHO, C TOYKH 3peHHs1 KoHuenuuu CHafiflepa 3HayeHHs p—=A/ng
no a6CosIOTHOH BeJIHYHHE [OJXKHB ObITb HaMHOro OoJiblie, 4YeM
0Ka3aJocb B JAeHCTBHTe/JbHOCTH. B 3TOM MaccHBe NaHHBIX 3Hadye-
HHS p NpuOJHXKaJHCh K 2 TOJNBKO 1JI51 COeAMHEHHH €O CTPYKTYPHHM
(dhparmeHTOM
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Puc. 4.25. Pacnpenenenne 3HayeHuii napamerpa p aiad 299 MacCHBOB jRaHHHX
lgk'—lgC.

Puc. 4.26. 3aBHCHMOCTb MeX1y napamerpaMH b H-p ypaBHeuus (4.55) ansg npo-
H3BOJHHX UHKJONEeHTeHOHAa Ha cuaukarene 3op6akc SIL. [lopBukuas ¢aza —
Nponanos-2—reKCaH—yKCYcHast KHCJOTA.

B KOTOPbIX BO3MOKHOCTb aCCOIIMAalUH ¢ cOpb6eHTOM He Oblia ocyaab-
JeHa BHYTPHMOJIEKYJsipHBIMH B3auMojeficTBHsAMH. CpaBHeHHe Be-
JHYHH p AJ5 ABYX aHTPaXHHOHOB M BBICIUHX MOJHSAJIEPHBHIX XHHO-
HOB ellle pa3 MOATBEPXKJAAeT, YTO pa3Mep MOJeKyJb copbata Kax
TaKOBOH He OMNpelesieT 4YBCTBHTEIbHOCTh BENHYHH YlepXKHBAHHS
K COCTaBy NOJBHXKHOH (as3bl.

PaccmoTpuM 3aBHCHMOCTb MeXIY Koa(b(bnuneﬂ'ramn b up 3tu
napamerpel NpH XpomaTorpaduH Ha CHJIHMKareje OKa3aJHCb CpaB-
HHTEJbHO MaJlo YYBCTBHTEJbHBIMH K CTpOeHHI0 copbaToB. 3HAYHT,
AJS TOro utoObl HajeXHo 3a(HKCHPOBATb HJIM OTBEPTrHYTb Cylle-
CTBOBaHHe 3aBHCHMOCTH (4.55), HCXOHbie BeJHYHHB yAepXKHBAHHS
M MpOH3BOJAHbie OT HUX b M p NOJKHH OBITb HalAeHH C BHICOKOH
TOYHOCTbIO, H AHANAa30H HX H3MEHEHHS B paccMaTpPHBAeMOM Mac-
CHBe JaHHBIX DOJIXKeH ObThb AocTaToyHo BesauK. Ha puc. 4.26 npen-
CTaBJjieHbl TaKHe 3aBHCHMOCTH [JIfl TPYNIN BelLeCTB, ONHCAHHBIX B
Ta6J. 4.26. Koppessilus MeXay STHMH BeJHYMHAMH BHAHa OTYeT-
JIHBO.

AHajiornyHble JaHHbiE MOJy4YeHbl HaMH NpH o0paboTke ony6Jn-
KOBAHHBIX B JIMTEpaType BeJIHYMH ylepxuBaHHA (cM. Tabn. 4.28).
B yciaoBusix ofpaleHHo-pa3oBoil XxpoMaTorpa@uH 3aKOHOMEpPHOCTb
(4.55) yuuBepcasbHa, U efi MOAYHHSAIOTCA MPAKTHYECKH BCe KJacChl
coenuneHuil. [lpu XxpomaTorpaguH Ha CHJHKareje KoppeJssiius
MeX1y b U p M COOTBETCTBYIOLlee efi BeepoOOpa3HOe pacmoJoXeHue

npsimbix lgk’—lgC TakXe 0BOJBHO XapakTepH. Oxnako B 3ToM
ciyyae Mbl O6GHApYXKMJIH, YTO MHOrHe M3 ONMYGJIHKOBAHHBIX B JIHTe-
paType MacCHBOB IaHHBIX He NMOAYHHSIOTCS 3aKOHOMEPHOCTH (4.59).
Takoe noJjoxenue oGbsicHSAeTCs Mo MeHbLUeH Mepe ABYMS NpHYH-
namu. OnHa M3 HHX — (U3HKO-XHMHYECKasl, a HMEHHO: MeXaHH3M
copbuiH Ha CHJHKareje 3HAYHTEJIbHO CJIOXKHee, YeM B pexHme
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obpaitenHo-$a3oBoi XpoMmaTorpaduu. IHepreTHyeckKHe M CTepH-
yeckie GaxTopbl 3/ech HrpaloT 6ojlee CYIeCTBEHHYIO poJp, GJaaro-
aps yeMy CeJeKTHBHOCTb pasjesleHHsi Ha CHJIHKareje OJH3KHX MO
CTPOEHHIO copbATOB B LeJOM HAaMHOrO Bhilie. DTO ke 06CTOSATENDb-
CTBO TNpPHBOJAMT K Pa3/IMYHOH UYYBCTBHTEJbHOCTH cop6aToB K co-
CTaBy MOABHXKHOH (a3, M B pe3ynbrate ypaBHeuus (4.52) u
(4.55) okasbiBaloTCs CNpaBejHBLIMH He BCeria. BTopasi mpuuuHa
HOCHT CTATHCTHYECKHH XapaKTep H 3aKJIoYaeTcsl B TOM, 4TO jHa-
Ma3oH M3MEHEHHH b M p Ha CHJIHKarese HeBeJHK, H MO3TOMY TOY-
HOCTb HX H3MEpEeHHs] YacTO HeLOCTATO4YHA JJIS1 JOCTOBEPHOM KOHCTa-
TauHu 3aBHcHMOCTH (4.55).

B HacTosimee BpeMs elie OTCYTCTBYeT HYXKHOe KOJHYECTBO JaH-
HBIX, YTOObl BBHISIBHTb 33aKOHOMEPHOCTH H3MEHEHHsl MapaMeTpoB by
M by B 32aBHCHMOCTH OT XapaKTepa H3y4aeMbiX cOp6ATOB M YCJOBHI
IKcrmepuMeHTa. MOXKHO OTMETHTb JIMUIb HEKOTOpbie SIBJICHHS, 3aMe-
YeHHble NpH MmoAroToBke Tabna. 4.28. HemoguuHenHe BeJHYHH b H
p ypasHenHwo (4.55) nabaioganoch HaMH yalle Bcero TOrAa, KOTia
MoJBHAKHAsA (asa cocrosna M3 ABYX OJH3KHX MO 3IOHpYIOMLei
cuie pactBoputeneil. Takas cuTyanus paccMoTpena B pabote [185],
rie B KayecTBe MEHee IOJISIPHOrO pacTBOPHTENS] HCIOJIb30BAaJH Me-
THJIEHXJIOPHI. BeposTHO, B 3TOM cjydae MpHMOBEPXHOCTHBIH CJIOH
COJIEPXKHUT B COMOCTABHUMBIX KoJHUecTBaX 06a KOMOOGHEHTA MOABH-
HOH ()asbl, MOTOMY Npolecchl BBITECHEHHS HE MOTYT ObiTb ONHCAHbI
o6cyxaaeMoll MojebIo.

Ananu3 npuBejeHHbIX B Tabn. 4.28 3nauenuft by u b, NMOKasbi-
BAaeT, 4TO HEKOTOphie TeHJIeHIHH HX H3MeHEeHHs, BbITeKalol[He H3
ofcyxaaeMoii MojeNt, AeHCTBUTENLHO HMEIOT MecTo. Tak, BesuuuHa
by, HafiieMHas 1Mo JaHHBIM OXHOH M TOH ke pabOTH, OTYETJHBO
YMEHBLIAETCs] ¢ YBeJHYeHHeM 3JMIOHPYIOledl CHJbI MOJSIPHOrO pacTt-
BopuTesis. MHorna mapamerpb by, HaliieHHble MO JAHHBIM Pa3HBIX
paboT, 0Ka3biBaOTCS GJH3KHMH.

Bosnee neranpubiii amanus saBucumoctH (4.55) noka He npej-
CTABJISIETCS BO3MOXKHBIM, H JaJibHellliHe HCCAeJ0BaHHSA B 3TOM Ha-
NpaBJieHHH, HECOMHEHHO, MOTpeOylOT MpOBeJeHHs IieJeHanpaBJieH-
HBIX CHCTEMATHYECKHX IKCMEepHUMeHTOB. B TO ke BpeMs, no Hauiemy
MHeHHI0, ypaBHeHus (4.52) u (4.55) oTHOcsITcst K uMcay Haubosee
OOIUMX 3aKOHOMEpHOCTeH MKHAKOCTHOM Xpomatorpaduu ¢ OGuHap-
HbIMH MOABHXHBIMH (paszamu. OHH HOJXKHBI cOBJIOAATBCA BO BCeX
CHCTeMaXx, rje onpejaejieHHble MHOXKecTBa cOpbaTOB B3aHMOMEHCT-
BYIOT ¢ MOBEPXHOCTBIO 110 OAHOMY H TOMY XK€ BBITECHHTEJNbHOMY
mexaunamy. [lomo6Hoe sBjenue Haba0JaeTcss H NMPH XPOMATOrpa-
¢HH Ha NoNsSpHBIX XHMHYECKH CBSI3aHHBIX HEMOJBHKHBHIX (asax.
B KauecTBe 10MOJHHTENbHBIX MPHMEPOB, MOATBEPKAAIOLIHX CKa-
3aHHOe, MBl BKJIOYHJAH B Tabna. 4.28 Taxxke AaHHBle, MoJydyeHHBIe
B YCJOBHSIX TOHKOCJOHHOH XpoMaTorpa®uu Ha OKHCH aJIlOMHHHSA
U NOJUAMHAHOM copbOeHTe.
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Tab6banuma 4.29

Saoupyrowan cura (€°) BUHAPHBIX cMecell NOAAPHBLX pacTéopuTesell ¢ 2eKCaHOM.
Copbent — cuauxazeav [374]

Monbhas poas NOMAAPHOIO pacTBOpHTENA

Tloaspubit

pacrEopuTEAL o | oo0s| oor| 002] 005] o1 [ 02 |05 | 07 | 1o
JustunoBuiii adup 0,22 0,25 0,28 0,31 0,35 041
Srtujanerar 0,18 0,23 0,27 0,32 0,36 0,44 0,50
Terparuapodypan 0,33 0,40 0,48 0,51
Iuokcau 0,30 0,34 0,38 0,48 0,52
Iponanoa-2 0,27 0,29 0,31 0,33 0,36 0,41 0,46

PasymeeTcs, mpn xpomaTorpacdHH Ha CHJHKareje, Kak H INpH
o6pamerHo-pa3oBoit XxpomatorpaQuu, He Bce 3ajauH MOTYT ObiTh
pellieHBl ¢ MOMOLLBIO JIHIIb OXHOH TNaphl pacTBopHTeseld. BoiGop
MOJISIPHBIX pacTBOpHTeJel, NPHrOAHBIX MJISi HOpPMaJjbHO-(a30BbIX
pasjiesieu#, BooOIie roBOPs, AOBOJBHO UIHPOK, H KOMOWHAIHH
ABYX HJH OOJIbIIEro YHCJA CHJbHBIX KOMIOHEHTOB TNOABHXKHOH
(asbl MCMOJMb3YIOTCS 3HAUYHTesNbHO 4Yame. TaKTHKa ONTHMH3AnHH
cocTaBa MOABHXHOH (a3bl ¢ TOUKH 3PEHHS CeJIeKTHBHOCTH H B 3TOM
cjlydae OCHOBLIBAeTCS Ha OMHCAHHH CBOHCTB PacTBOpPHTENS C MO-
MOIIBIO «TPEYroJIbHHKA CeJEKTHBHOCTH» JIHOO JPYrHX CHCTeM,
XapaKTepH3YIOIHUX CNOCOOHOCTb K MEXKMOJIEKYJNSpHHIM B3aHMOJEH-
CTBHSIM Pa3JIHYHBIX THIIOB.

[Ipu peleHHH BOMPOCOB ONTHMH3ALMHM YacCTO BO3HHKAeT HeoO-
XOAHMOCTb COOTHECEHHs CHJIbI OHHApHBIX CHCTeM, COjJepXKaliHX
pasJiMyHble MOJIsIpHble pacTBOpHTeNH. TeopeTHuecKHe  BOMPOCHI
OLEHKH CHJIbI H CeJIEKTHBHOCTH OHHApHBIX 3JIIOEHTOB JIETAJIbHO pac-
cmoTpenbl B paborax [183, 372, 374, 375}, Bonpocsl Bbibopa noj-
BIKHEIX (a3 GoJee cjoxHOro coctaBa — B [163, I55, 184). Hans
MPaKTHYECKOM OLEHKH 3JIOHpPYIOImeH CHJbl GHHApHBIX NOABHXKHBIX
(a3 MOTYT 0Ka3aTbesl NOJIE3HBIMH JaHHbie Taba. 4. 29.

4.2.3. CTPOEHHE COPBATOB H YIXEP)XWBAHHUE

B HopMasbHO-(a30BOA XpomaTorpauu Ha CHJHKareje HeBO3-
MOJKHO BBIAEJNHTb Kakoe-Ju6o OAHO CBOHCTBO copﬁaTOEi, KoTOpoe
6bi ONpeensiso MPOYHOCTb HX acCOLManHH C MOABHXKHOH (asoll M
BeJHYHHB yAep:KHBaHuA. B camom ofmieM BHAe NPHHUHI, MO KO-
TOPOMY MOXKHO OLEHHTb YHepXHBaHHe, [VIACHT, 4TO OoJlee NOJsAp-
Hbie COeIHHEHHS YAepKHBAIOTCH CHJbHee, YeM MeHee TMOJsApHbIE.
OfHaKoO H caM TepMHH <«IOJIAPHOCTb» B NpPHMEHEHHH K Xpomaro-
rpaguuecKHM MpoleccaM HeOAHO3HAYeH, TAaK KaK OXBaThiBaeT pas-
HOOOpa3Hble THMB MEXMOJEKYJAspHbiX B3aHMOAEHCTBHH, a CMocol-
HOCTb KOHKPeTHBIX cOop6aTOB M KOMIOHEHTOB CHCTEMBI K 3THM
B3aMMO/IefiCTBHAM MOKeT ObTb pasjuyHOH. B cBA3u ¢ 3THM B HOp-

10 — 137
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MaJibHO-(a30BOi XpomarorpagHu NOKa He YylajJoch BbipaGoTarth
CKOJIbKO-HHOYIb oOluue MoJe/H yaepXKHBaHHA H mnpobjeMa npo-
rHO3HPOBaHHS H HHTepHpeTan¥H KO3(Q(QHLHEHTOB eMKOCTH 3HayH-
TeJIbHO CJIOXKHee, YeM B oOpalleHHO-(a3oBoM pexume. [lombTku
MOJIeJIMPOBAHUSl CBSI3H CTPYKTyphl H Xpomarorpaduyeckoro nose-
IeHus, Kak NpaBuJjo, 6ojiee HJIH MeHee YyCHellHH, eCJH B pamkKax
paccMaTpHBaeMOro MHoKecTBa cop6aToB Bce (akTophi, onpene-
JsiiomHue copOIHOHHOe paBHOBeCHE, KpOMe OJHOIo, COXPaHAIT Mo-
CTOSIHCTBO. Kuaccupukauus CTpYKTYPHBIX (pakTopos, KOTOpble Ha-
XOASAT CBOE OTpa)ieHHe B BeJHYHHAX yAepXKHBaHHusA, naHa B [12].
3ro:

— COOTHOLIeHHe MOJISIPHHX H HenoJIApHHX CTPYKTYPHHIX {Qpar-
MEHTOB B MOJIeKyJaax cop0aTos;

— pacnpepe/ieHHe 3JeKTPOHHOM IJIOTHOCTH,

— reoMeTpHUECKOE CTpOEHHE;

— BHYTPHMOJIeKYJIsipHble B3aHMOAEHCTBHUS;

— 3KpaHHpOBaHHe MNOJAPHBX QYHKUHOHAJbHBLIX TPy

B 3aBHCHMOCTH OT XapaKTepa paccMaTpHBaeMmoro kJjacca CoeiH-
HeHHH MccJeloBaTesib 06bIYHO BHIGHPAET TOT HJIH HHOH NYyTh MOJEJH-
pPOBaHHA CBA3H YAepPXKHBAHHUA CO CTPOCHHEM.

PaccMOTpHM BiIMSHHE Ha KOS(QQHIHEHTH eMKOCTH NpoCTeHliero
¢dakTopa — yHcJaa aToMoB yriepoaa. [Io MHeHHIO MHOTHX Hccleno-
BaTeJiei, MpH XpoMaTorpaHH Ha CHJHKareje TpyAaHO AOOHTbCA pas-
AejieHHs ToMoJioroB. JleACTBHTeNbHO, A/ 3TOH LeJH Jydllie npHMe-
HATb ofpamenHo-¢a3oBylo xpomarorpaduio. OxHako u npu Xpoma-
Torpaduu Ha CHJHKareje I0JiOXKeHHe COBEpPLIEHHO He6e3HaleXHo,
ocoGeHHO ec/H paccMaTpHBaeMbie romoJjiorn o6/1aaalT AOCTaToY-
HOM nossipHocThbio. llBeTkoBckMM [32] moKasaHo, 4TO B pexHuMe
afncopObuuHoHHOH XpoMaTorpaduu NpH pOCTe pa3MepoB COPOLHOHHO
HEeaKTHBHOro (¢parMeHTa JOJKHO NPOHCXOAHTb YMeHbIIEeHHEe YAep-
JKHBaHUSl M BHINOJNHATBCA YypaBHeHHe, aHajloruuHoe (4.23). I10
NOATBEPKAEHO TaKxe H3MepeHusiMH lgk’ oaurobyrazHeHMOHO-
oJioB. B suTepatype HMeeTcs eme neJbifi psAA nMpHMepoB MOA0OHOro
pona. Tak, B [12, c. 199] npencrasieHo pa3jeseHHe ajKHJIOEH30-
joB Ha cunukareje KCC-4. Mukpement Benuuunnl 1gk’, coorserct-
BYIOLIMA MeTHJeHOBo# rpymne, cocrasaser okoJjo 0,04, yTo pasHo-
3HAYHO OTHOCHTEJNbHOMY YAepxuBaHHIO romosoros a=091. Cie-
AOBaTeJbHO, 3TH TOMOJIOTH MOrYT GbiTb pasjelieHbl Ha J0CTaTOYHO
3¢ deKTHBHBHX KoJOHKaX. B To BpeMs Kak yIJHHeHHe aJKHJbHOH
IleNd Bbi3blBaeT yMeHbllleHHe YJepXKHBaHHsS, BBeleHHe JOMOJIHH-
TeJIbHBIX MEeTHJbHBIX 3aMeCTHTeJNed B siApo OeH3oJja NPHUBOAHT K
BO3PACTaHHIO k' M B pALY 6€H30J—TOJNYOJ—...—TeKCaMeTHJIGEeH30JI
gk’ Bo3pacraer mpumepHo Ha 0,1 mpu no6GaBjeHMH KaXIoH cJe-
Ay©Iled MeTHJbHOW rpynnel. B paGore [267] nokasaHo, 4To 3Ta
3aKOHOMEDHOCTb co6J101aeTCsl AJs aJKHJI0eH30JI0B PasjMYHBIX ro-
MOJIOTHYECKHX PSNO0B.
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CornacHo paGore [421], npH BBeleHHH MeTHJbLHBIX 3aMeCTHTe-
Jed B MOJIeKyJy ajamaHTaHoJa HabJiofaercss JHHefiHas 3aBHCH-
MOcTb (4.24). ¥Yraoeo#t Ko3d¢HUUEHT b 3aBHCHT OT B3aHMHOro Mo-
JIOXKeHHS| MeTHJbHHX 3aMeCTHTeJeH H THAPOKCHJbHHX FPyNMN, MpH-
HHMash MaKCHMajbHOe 3HayeHHe B cJyyae «-3aMelnends. [lpu
H3YYeHHH yIep>KHBAHHA aJlaMaHTAHOHOB M JPYTHX LIHKJIHYECKHX Ke-
TOHOB BbisIBIeHO [422], uro lgk’ yOHIBAalOT 3aKOHOMEpPHO C YyBeJH-
YeHHEM YHCJa aTOMOB YIJepojda B IHKJie OT HHKJONEHTaHOHA Mo
IMaMaHTaHOHA (n.=14). AHaJlOrHuHble 3aBHCHMOCTH MOJy4eHbl
HaMH TNpH H3YYeHHH YIepKHBaHHs TOMOJIOTHYeCKoro psjpa 2-kap6-
OKCHAJIKMJIIHKJIONEHTeH-2-0HOB-1, a TakKe ®-HOp- H FOMOaHaJoroB
11-ne3okcunpocrarnaniuna E; (puc. 4.27 u 4.28).

[To-BuanMoMy, yxKe 3Toro KoJH4ecTBa IpHMEpPOB AOCTaTOYHO
AJsl YTBepXKJeHHs, YTO 3aKOHOMepHoCcTb (4.23) Ans Xpomarorpa-
¢uH Ha CHJIHKareje He MeHee XapaKTepHa, 4eM AJs oOpalieHHo-
¢dasosoit xpomartorpadHuu.

Bennunubl 1gk’ 3aKoHOMEpPHO BO3pPACTalOT ¢ yBeJHYEHHEM dHCJA
KOHJEHCHPOBAHHBIX KoJell B NPOH3BOAHBIX NOJHSAJEPHHX apeHoB
[15]. 3nauennss b u p ypaBHeHHs (4.55) A1 POJACTBEHHBIX COeNH-
HEHHH B JIaHHOM CJlyYyae TaKxKe MOAYHHSIOTCH OOCyxkKpaeMol 3ako-
HoMepHOCTH (puc. 4.29). Bomnpoch aaaMTHBHOCTH mNapamerpa n’
(ypaBHeHue (4.89)) npHMeHHTeNbHO K GHQYHKHHOHAJLHBIM CTepOH-
JaM pacCMOTpeHbl TaKxe B paGore [185]. [las cioXKeHHS BKJALOB
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Puc. 4.27. YpepxuBanue 2-KapGOKCHAJKHJALUKJAONEHTeH-2-0HOB-1, Copfeutr —
Cuaacop6 600, nemonspHHA KOMIOHEHT HOABHXHOR (a3H — rekcaH, MoJsipuHe
KoMIOHeHTH — 3tanoqt (I), mponawon-2 (II), G6yranoa (IIl), nmokcan (IV).

LlndppaMn Ha KpHBHIX yKa3aHa NpPOHEHTHAS KOHLEHTPAUHS TMOJSAPUOr0 DaCTBO-
PHTeJ.

Puc. 4.28. 3aBACHMOCTDb ylepKHBaHHS @-HOD- H FOMOaNaloOroR METHJI0BOro sdupa
11-pe3okcunpocrarjaninna £y, or AMHHH ©-uemH. A — a-usomep; B — B-uso-
mep. Copbent — Cunacop6 600, smoent — rekcan—nponauon-2 (93:7).
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-p B BeJIHYHHY n’, COOTBETCTBYIOLIHX
. xvi IBYM TMOJIAPHBIM (YHKIHOHAJbHbIM
Xxxii rpynnaMm n’; H n’y, NpPeAJIOKEeHO

< ypaBHeHHe
o XV n’1e=vy(n’1+n’y), (4.100)
r rie y — KoabduuHeHT ycpenHe-

HUsl AJs1 GHHApHBIX pacTBopUTesef

" rekcaH—O0eH30J1 H TreKcaH—Me-
THJEeHXJOopHA, y=0,7.

! ) ) . HecMoTpss Ha 3TH M HeKOTOpBe

b JApyrHe OTAeJbHble yAayHble Je-
e MOHCTPAUUH MPHHIIHIOB AaJJHTHB-
Xvi HOCTH, MOXKHO YyTBepXjiaTh, YTO B

— LeJOM  aAAMTHBHOCTb  BKJIAJOB

W ._/X;”/x'x'xn CTPYKTYPHBIX (pparMeHToB B Yyuep-

v JKHUBaHHe  cobaiogaercss  penko.

or [TosToMy pacueTbl yHep>KHBaHUSA

no ypaBHeHusam THna (4.23) He
HaUlI¥ NpH XpoMmatorpaduu Ha cH-
JuKarese UIHPOKOTO HpPHMEHEHHS,

Xin
i
../‘/‘l . B T0 xe Bpems KoHuenuus aaau-

I3
2 3 4 5 N THBHOCTH MOXKeT CJHYXHTb B OT-

Puc. 4.29. 3aBucuMocTb napamer- REILHHX  CAY§asX  S(pQEKTHBHAM
poB b u p ypasmenns (4.52) or HHCTPYMEHTOM BBISIBJIEHHS BHYTpH-
YHCIa KOMIEHCHPOBAHHHX Kosew B~ MOJIEKYJspHbIX 3ddekToB. Tak, B
MoJieKy1ax copbaroB. [lHQPe Ha yy;xe YNOMHHABLIEMCSl HCCJIeJOBa-
NPAMLIX COOTBETCTBYIOT HyMEPAUHH  yyy  [poM3BOAHBIX  MOJHSAEPHBIX
coequHenuit B 1abs1. 4.27.

apeHoB HaMH BBbISIBJEHbB HHKpe-

MeHTbl nmapamerpa b (taba. 4.30).
C HX NoMoIbI0 AJNS COeJHHEHHH, He HCMOJb30BAHHBIX Hemocpes-
CTBEHHO NpH onpejeneHud 8b; HaligeHbl 3HAYEHHA bpacy. JTH 3HA-
YeHHSI COMOCTABJEHBI C bgken B Taba. 4.31. BuaHo, 4To THNHuHAA
PasHOCTb MeXAY pacyeTHbIM H 3KCNepHMEHTAJIbHBIM 3HAaUeHHAMH
He mnpesbimiaer 0,2. CiefoBaTesbHO, NMOCTOSHCTBO H aTAHTHBHOCTD
BKJ1aA0B CTPYKTYDHBIX (parMeHTOB B IeloM cobaioganTcs. SIpko
BblpaXeHHOe HCKJIOUeHHE COCTABJIAIOT COeAHHEHHsI ¢ OKCHXHHOHOBBIM
¢parMedToM. B pe3yibTaTe BHYTPHMOJEKYJSPHOIO B3aHMOJEHCT-
BHSl MeXAYy FHAPOKCHJIOM H KapOOHHJIOM Pe3KO yMeHbliaeTcs. Bepo-
AITHOCTh B3aUMOJeHcTBHs 3THX rpynn ¢ copbentom. [lostomy pac-
YeTHoe yjaepKHBaHHe OKa3biBaeTcsl 3aBbilieHHbiM B 600 (!) pas mo
CPaBHEHHIO C SKCNepHMEHTaJbHBIM B cJyyae peajH3alHH OZHOIO
BHYTPHMOJIEKYJISIPHOTO B3auMolelicTBHst 1 npumepHo B 160000 pas
MpH BO3MOJKHOCTH JABYX TakuUX B3auMojefcTBuii. 3ToT 3ddeKT He
MOZKET OCTATbCS He 3aMedyeHHbIM 3SKCMepPHMEHTATOpPOM, HeCcMoTps
Ha HEBBICOKYIO TOYHOCTb aJJHTHBHOrO pacyeTa.
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Tabanuwa 4.30
Cpedrue 6x1a0bl CTPYKTYpHbIX (hpazmenTos 6 napamerp b

CTpPYKTYDHBIfi dparment 8y

KouaencupoBannasa cHcreMa —1,1040,07 ny, rae n, —
YHCJIO KOJEIL

ANKHAbHBIE 3aMeCTHTENH —0,03 ny, rge ny — 4uciIo
aTOMOB yriaepojna

—Cl —0,09

—Br —0,15

XHHOHHAA CcHCTeMa + 1,40

—OH +2,40

—OCH; +0,53

Binsinne 5JeKTpoHHBIX 3 (eKTOB Ha yaepKHBaHHe MOXKeT GbiTb
OMHCAHO € MOMOINbIO Pa3JIHYHBIX MOAM(QHKAuuH ypaBHeHus I[am-
mera—Tadra. Hanpumep, B pabore [50] nokasaHo cymecTBoBa-
HHe KoppesasuHuil mMexay lgk’ n o*-KoHctantamu ['ammera, a Takxke
BestHuHHaMu pKau™.

TpyaHocTH apaMTHBHBIX pacyeToB YyJepKHBAHHA B H3BECTHOH
Mepe MOXKHO 0OOWTH, HCMOJb3Yys MPOCTeHINHH BapHAHT AaAJHTHB-
HOTO MeTOJA —— MeTOJ CPaBHHTENbHBLIX pacyeToB. ITOT MOAXOX
npefycMaTpHBaeT HCMOJb30BaHHE HHKPeMEHTOB, KOTOPbieé COOTBeT-
CTBYIOT He BKJaiy OTAeJbHBIX T'PYNNn B YyAepXHBaHHe, a H3MeHe-
HHIO BeJIHYHH YAEpXHBAHHS B pe3yJibTaTe 3aMEHB B MOJIEKYJNC
cop6aTa OJHOrO CTPYKTYPHOTO (pparmeHTa ApyruM. BmecTo HHKpe-

Tatbauuya 4.31

Pacyernsie u JKCNEPUMERTANbHRBbLE 3HAYEHUA napamMeTpa b

Coenu- Coenu-
H;HOHe bpact{ baucn bpact{_baxcn Henuoﬂe bpacq baxcn bpacq_bm;cn
Tab1. 4.27 Tala. 4.27
IT —1,08 —1,15 +0,07 XIX —-0,94 —0,79 —0,15
I 1,32 0,66 +0,66 XX -1,18 —1,04 -0,14
IV 046 0,62 -0,16 XXI11 0,58 0,50 +0,08
VIII -0,93 —1,03 +0,10 XX 5,38 —0,11 +5,49
IX —1,056 —1,00 —0,05 XXIV 0,40 0,40 0,00
Xl 526 0,43 +4,83 XXVl 2,89 0,10 +2,79
XII 0,40 0,63 —0,23 XXVII 5,26 —0,10 +5,36
XIV —-1,07 —-1,21 +0,14 XXVIII 591 0,15 +5,76
XV 0,51 0,43 +0,08 XXIX —0,29 —0,28 —0,01
Xvl 051 0,63 —0,12 ) XXX 5,26 —0,26 +5,52
XVIT 5,33 0,01 +5,32




IJIABA 4 150

lgk’
.0F
a)
03
4
06} -
WA
04F
i
0,21
1 ! I 1 H 1
0,7 1,0 1,3 1,2 14 \,e 1,3 2,0
° lge
_0.2 -
Puc. 4.50. 3asncumoctb Ig &’ coemunennit 111 u IV (raba. 4.32) or koHuenrpa-
UMY TNOJASPHOro MOAHGHKATOpa ¢: @ — NPONAHOA-2; § — [IHOKCAH, 6 — 3THJ-
auyerar.

MeHTOB §lgk’; QparMeHTa i CTPYKTYpB BBOASATCS HHKPEMEHTHI
6lgk’s;, cooTBeTCTBYIOIIME 3aMeHe dparMeHnTa i pparmertom j. Oco-
OeHHOCTb TaKHX. paCyeToB 3aKJ/0YaeTCs B BbiJeJNeHHH CpelH COelH-
HEHHH 1aHHOr0 MHOKECTBa NPOTOTHNA, HaHGoJee MOJHO OTpaXKalo-
Iero 4YepThl CTPYKTYPH, NpHCyliHe BCeMy KJjaccy. YaepKuBaHHe
J1060ro Ipyroro aHajiora 3Toro psifa onuchiBaeTcsi GopMyJIof

A lzc.g,rk’=1§.3,rk’p+Z| olg ks, (4.101)
rae k'p — K03 @HIHEHT eMKOCTH MpOTOTHIA.

Tako#t noaxox okasancsi A0BOJbHO 3()GEKTHBHEM NPH HCCIEHO-
BaHHM TMOBENEHHS MPOU3BOAHBIX LHKJIONEHTaHOHA — MOJYNPOAYKTOB
CHHTe3a NpocTarjaHinHoB [24]. CTpYKTypa H3yYeHHHIX COEIHHEeHHil
npueeneHa B 1a6a. 4.32.

Ilns onpenesenys BO3MOXKHOCTH NpHMeHeHus! ypasHenus (4.101)
K NMOABMKHBIM ()a3aM pa3NHMYHOH 3JIOHDYIOILLEH CHJbl GHIJIM HCCJe-
AOB3aHbHl 3aBHCHMOCTH yJepXHBAaHHS OT KOHUEHTPALMH MOJSAPHOrO
MoaHu¢uKaTopa, aHajornynele (4.52). Ha puc. 4.30 mpexcrasieHn
NpHMepbl TAaKHX 3aBHCHMOCTEeH 1A Tapbl COeAMHEHHH, pasjiHyalo-
IUXCA TOJbKO ONHHM CTPYKTYDHHM ¢pparmeHtoMm. B paccmaTpuea-
eMoM Ananasone C mpsiMble 1gk"—IgC MOXHO CYHTaTh MapaJJielb-
HBIMH, H, cjleJ0BaTeJbHO, 3HaYeHHs 8l1gk’;; Malo 3aBHCAT OT KOH-

IeHTPAIH MOJAPHOro MoAH(HKATOpa, a 3aBHCAT OT THNA MOAHQH-

Katopa. CkaszaHHoe WJJIOCTPHPYIOT aHHbie Taba. 4.33, B KoTOpylo
CBelleHbl 3HaueHusi §lgk’;; AAA Tpex TOJSAPHHX pacTBopHTeJNeH.
AHanu3 1aHHBIX NMOKa3biBaeT pasjHuHe B CEJEKTHBHOCTH HCIOJb-
3yeMbiX MOAHQHKaTOpoB. DTO pasjiyHe MOXKeT CTaTh OCHOBOA st
Bbi6Opa MomMOHKaTOpa, 0GECNeYHBAIOUIEr0 HaH/yyliee pasfelieHue
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Crpyxrypa uccaedyembix coedunenutl [24]

¥ 2
R? R
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Ta6auuma 4.32

; IR‘ QR‘ Q/R‘
3 4 R3 3 4
R R p R R°. R
HEE R! R? R® R*
SE|58 :
ES|=8
=S |8
1| 3 | 4 5 6
ves ~ — _ - = —CH-C H
I a (CH,)COOC,Hy  ~C=0 H CH=CH-CH-CgH,
OH
Il a -CHCOOCH,  _C=0  —H ~CH=CH-CH-CoH,
OH
~
Il @  ..-CH,COOCH, C=0 OH  ~CH=CH-CH-CH,
oT®
IV a +CH,CO0CH, _C=0  ~OH <CH=CH—EZH—C5H”
: OH
~
Vo a +CH,CO0CH, CH=O0H  +OH  —~CH=CH-CH-CH,
oTrn
~N
VI @ =(CH)COOCH, =0  —H ~CH=CH-CH-CH,
orrn
~
VIl a --CH.COOCH, =0 -OCH; —=CH=CH-CH-C.H,
OTr®
~
VI @ -CH,COOCH, =0 -OCH; =CH=CH-CH-Cch,
OH
~
IX a --CH,COOCH, C=0  ~OTMn -H
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OxoHyanue Tabaunuu 4.32
3 | 4 5| 6

X a *CH,COOCH, CCH=0H ~0TTN  —H

[+

~
XI a +CH,COOCH, CCH=OH ~OTMM  —CH=CH-CH,
X1l a  +CH,COOCH, SC=0 =0T  —=CH=CH-CH-C.H,
oTrM
~
Xl a -CH,COOCH, CCH=OH  --OH  =CH=CH-CH-CGH,
orre
X1V b ~ '
v ~CH,COOCH, _C=0  —H ~OTrM
XV @  =CHCH,CO0CH; C=0  —H  =CH=CH-CH-CH
5 n
OH
XVI a =CH,COOCH, SCH=OH —H =CH=CH-CH-C H,.
‘ ]
oTr®
~
XVII a +~CH,COOCH, _CH=OH -+0TTP  =CH=CH-CH-C.H,,
o P
XVIIl a Se= ~CH=
CH,COOCH, _c=0 OTT®  ~CH-CH-CH-CyH,,
o
XIX - ™~
¢ —CH,COOCH, _C=0  —0H  -H
XX a  -CH,COOCH, SC=0  ~0H  —H
’ ~
XXI ¢ —CH,COOCH, _C=0  —OCH, -H
XXII a4 CH.C c ~ - = - _
,COOCH, JCH=OH  OCH, ~CH=CH-CH-CiH,
oTr®

0 0
[lpumeuanne. CrpykTypHse ¢parMenTH __OO H _OQ

o6o3Hayatorca daee kak —OTId u —OTI I cooTBETCTBEHHO.
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Ta6aunga 4.33

3nauenun unxpementos dSlgk’; ; 0am nodeuxnsix Gas ¢ paszsuinblmu
noasprotmu Moduguxaropamu

Slgk; ; Haiineno
L 1O AaHHBbIM
=] IS cOeRHHeHHI
nponanos-2| AHOKCaH - 3THI- Taba. 4.32
anerar
—H—> —OH,,* 0,60 0,66 0,70
—H— —OH(g) 0,40 0,56 0,70 Il, IV
=CHy—» =C=0* 0,30 0,26 0,32
~
~C=0 - _CH-0OH " 0,30 1X, X
SC=0 = ZCH=0H 5 030 038 I XII
—OTri—- —OH,, 0,63 0,55 0,50 Vi, 1
—O0Tro— —OHy, 0,40 0,40 0,26 Vil, VI
—OTro—~ —OHy, 0,20 0,30 0,26 11, IV
—OCH;—~ —OHy, 0,40 0,46 0,54 Vii, 111
—OCH;—> —OHy, 0,20 0,46 © 0,52 VII, 1V
—H—~ —OTT® 0,20 0,20 0,43 I, 11
—H—» —OTTIII* —0,03 0,01 0,20
—H—-> —OCH; 0,27 0,10 0,13 11, VIII
—CH;— —CH,CH;, —-0,11 —90,11 —-0,11 X, XI
—CH,R— —CH,CH:R —0,03 -0,03 —0,02 I, 1

* 3payenus Hafiedbl He MO 3KCTePHMEHTa/JbHbIM JaHHbIM, a TIO0 APYrUM
MHKpeMeHTaM 3TO# TaGJHIbL.

TOHl MJM HHOM KOHKpeTHOH mnapbi BemiecTB. [lasee, BKJIaa B yAep-
JKHBaHHe, 06YCJIOBJICHHbI BBeIeHHeM B MOJeKyJay copbata nepBoH
ruapokcuaphoil rpynnel  (OH(y), 06bMHO GoJibllie COOTBETCTBYIO-
mero 3navenns aia ropoil rpynmel (OHg). 3HauyuT, BEpPOATHOCTDH
ABYXIEHTPOBO# COpOLHH MOJIeKyJ, COAepXKallUX JABE THAPOKCHIb-
Hble TPYMMbI, OTHOCHTeNbHO MaJjia. Pasjuuus MexAay HHKpeMeHTaMh
AJISL TIepBOr0 M BTOPOrO THAPOKCHJIOB YBeJHYHBAKTCS MO Mepe yBe-
JIMUEHHS 3JIOHPYIOILel CHJIBL MOJSAPHOTO PACTBOPHTES.

J1J1 IPOrHO3HPOBAHHS XpOMATOrpa(pHIEcKoro MOBEAEHHs Ha oC-
HOBe HafiieHHbIX 3HaueHHil Olgk’;; B KauecTBe MNPOTOTHMA OBLIO
BeGpaHo coeanHenne 1 (cm. Taba. 4.32). OHo HMeeT THIMHYHOE AJIs
MPOCTAHOHI0B CTPOEHHE YTJIEBOAOPOJHOTO CKeJeTa H TpH Haubosee
yacTo BCTpeyalouiHecs (YHKIHOHAJbHble TIPYMNbl — FHIPOKCHJIb-
HYI0, KApOOHHJIBHYIO H CJIOKHOI(HPHYIO. B Ta6a. 4.34 oTpa)eHbl
pesyJbTaThl pacueTa 3HayeHHH kK’ coelHHeHMA NO YpaBHEHHIO
(4.101). TouHOCTb NPOTHO3UPOBAHHS YIepXHUBAHHS YIOBJIETBOPH-
TesibHa. OO6bIYHO NMOTPEIIHOCTh COCTAaBJseT He Gojee 10%, oaHako
nns coegnHennit 1X—XI gocturaer 30%. [Mo-BuauMOMY, 3TO 006bsiC-
HSTeTCSl He HeTOUHOCTbIO pacyeTHbiX 3HaueHui Slgk’;; Ans pasiand-
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Ta6auma 4.34

ITpoenosuposanue yoepacusanus npoussodnsx YUKAONEHTARAa 6 OUHADHBIX saoentax no ypasuenuro (4.101) (npororun — coedunenue I)

ITponauon-2 Jrokcan ATHaauerar
C””g“i‘?ﬁ, c-rp;llgrc);qpoublx k' 1'% 9 & B sken
1. 4. > ’ ’ K , ” B reK- ’
fio Taba H3MeHeHHii % B rexcane k pacu k aKCI ﬁz %Cna:l'zx- k'pacq B on ﬁ_ cane k’pacq aKCI k/pac‘l
‘ 04 -
1 10 1,11 0.63 70 y
1l 1 10 1,77 191 1,08 N Lo 099 1,0 70 0f6 032 09
11 2 10 2,80 2,81 1,00 20 158 150 0.95 70 1,51 : 0.94
v 2 10 4,44 4,89 1,10 30 383 374 1,03 70 2,81 3,04 ;
\% 3 10 5,68 5,95 1,07 ’
VI 1 10 0,26 0,31 1,17 0.98
VII 3 10 1,29 1,23 0,95 30 0.50 0.52 1,04 70 0,42 0,41 ot
VI 2 10 3,26 2,92 0,90 20 %6 124 0,98 70 0,76 0,71 0,9
IX 3 10 1,86 1,34 0,72 i
X 4 10 3,71 2,51 0,68
X1 3 10 1,73 1,20 0,70 263 247 0.96
X11 3 0.95 70 , X 5
30 316 299 : g
X111 2 Y 0,93 70 0,28 0,24 ’
X1V 2 30 040 037 50 0.56 0,53 0,95
Ta6bauna 4.35 435
11poerosuposanue ylepHusanus 8 TPeXKOMNONEHTHOLY IAI0EHTAX Okonuanne TabAHUH 4
Coenu- Mpororan ‘{r;’c.m) . I 9 3 | 4 l 5 | 6 | 7 | 8
HeHHe CTPYK- B I b ke
coelHHe- 3 Cocras 3i0eHTa KCq [——— 2,34 0,75
ra6a. 4.32 Ty ngg:ﬁ:ﬁ ot saoen ? i pacy v Xv 2 2563//0 gﬂgﬁigg:’laé 0,80 3,11 3
0
7 rekcaHna
! 2 3 ! > 6 A VIII v I g% npomawona-2 2,34 1,09 1,18 1,08
Vil XV 3 5% nponanoaa-2 3,15 1,73 151 0,87 3% lrlglgc“:::a
98250 STalauctata VIII v 1 50/2 npomamona-2 8,07 4,13 394 095
b 'eKCaHa
VIl - VI 1 8% nponanona-2 2,15 0,85 0,83 0,92 égz? sTuRaerara
8?30 rexcana v XV 1 5°/: ﬁponaﬂona-2 2,22 807 6,82 0,85
o '€KCaHa
XXI1 XVl I 15% sturamerara 1,68 2,16 278 1, 10% suauerara
10% nuokcana 85% rekca
75% rekcana
XVII X\ 1 15:/0 3THJAleTaTa 4,13 202 141 0,70 I
10% nuokcana - a4, oTJuyarwiguecs oOT
n3MeHeHHi (coeqHHeHHS,
‘ 7o rexcana p S L HeHHﬂMPI( OTHCBIBAIOTCSA JOCTATOYHO TOYHO),
XIX v 3 10% nponanona-2 3,20 4,23 3,56 0,84 Tpems NoAOGHBIMH H3Me ’ 1
5% auokcana a XapaKTepoM HeCyliero HX YrjeBOAopomHoro ckeiera. [Tosromy
! 859% rexcana A5 GoJlee YCHEIUHOTo MPOrHO3HPOBaHHS nesecoobpasHo BHOHpaTb
X1 111 1 10% nponanona-2 1,25 2,89 296 1,02 B KayecTBe MPOTOTHIIA BEIECTBO C MAKCHMAJbHO 6H3KUM yrnefloﬂo-
2% AHoKcaKa Te k' coennnenust IX u no
859% rekcana poAHbiM cKeseToM. Tak, mpu pacue ;
XX 1 3 10% nponawona-2 1,25 3,82 371 0,97 coeauHennio X morpemnocts cocTasiser 6 u 3% coorseTcTBeHHO.
d% moxcana ' TIpn pasjesieHHH CJOXKHBIX CMecell 4acTO HCHOJNB3YIOT He OJJ.PI:y
85% rexcaua Gosblue MoauduKaTOpoB. B pamkax paccmaTpuba-
XX1 XIX 1 13% npomamoma-2 3,12 1,19 141 1,18 a JBa MJM Aaxe 00Jb s HTENb-
7013 ngoxcaua €MOro MHOXeCTBa CoeJHHeHHA MoXeT ObiThb OlleHeHa CpaBH

f
80% rexcana Has CHJIa KaXIOTO M3 TpeX HcceAyeMbix MoaudHKaTopoB. [a
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0y 20 Puc. 4.31. KoHuentpauun mnponanona-2, ju-
okcana (1) u srmnamerata (II) B rexcane,
Mponason-2, % ofnagawoliine PaBHOH 3MOUPYIOWEH CHJOH no

OTHOWIEHHIO K NMDPOH3BOAHLIM LHKJOMEHTAaHOHA.

STOTO MOXKHO B3fiTb NOCTATOYHO MNpEACTABHTE/bHYIO Tpynny Be-
mecTs (Hanpumep, 10 coexuHenuit, npuBeseHHbX B Ta6a. 4.32, co-
AepIiKallHX XapakKTepHble [JI BCero MHOKeCTBa CTpYKTY].;HbIe
$parMeHThi) M AN KaXKAOr0 H3 HHX HAHTH KOHUEHTPALMH IHOK-
CaHa ¥ STHnaueTaTa, obsajaliuke Takod e CHJIOH, Kak psig Gu-
HApHBIX 3JI0EHTOB MPONAHOJ-2—reKcaH. EcTecTBeHHo, B cuay pas-
JIHYHOHM CeNEKTHBHOCTH HafiieHHble 3HAYeHHs [Jsl PAa3HbIX Bel[ecTB
He coBnajyr. CpelHHe Ke 3HAaueHHsl AJs BCell TPYNINBl BEIECTB
OyAyT OTpaxaTb CPABHHTENbHYIO CHAY MOAHMDHKATOPOB MpHMEHH-
TEIbHO K paccMaTpHBaeMoMy MHoxecTBY (puc. 4.31). Uro6ml uc-
Mo/b30BaTh ypaBHeHHe (4.101) nasi TpeXKOMNMOHEHTHBIX CHCTeM
pacTBopuTenell (Henonsipubii A u nossipubie By, By), Heo6xomumo
HauTh ycpeaHeHHoe 3Havenue 8lgk’;; mna naunoi cucrembl. Ilycrs
HeoOxXoaumo paccunrats Slgk’;; ans CHCTeMBbl, coiepXKaumed a%
nponaxona-2 u b 9% 1uokcana B rekcane. [ns 3T0ro 1o puc. 4.31 nHaii-
AEM BEJHYHHY b’. OHa cOOTBETCTBYeT KOHUEHTpauuH MpomnaHona-2
c():onaﬂa}omeu TAaKOH Ke SJIOHPYIOILEH CHJIOH, Kak b % Jmoxcaﬂa.’
pelHee 3uayenue Olgk’;; aasf ZaHHOrO cocTaBa 3JK0EHTa HaXo-
ANM 1o ¢opmy.ae
ablgk's ;u+b81gk ;4
a+b

rie 8lgk’s jn u 8lgk’ ;1 — MHKpeMeHTHI Anst OGHHApHHIX MOABHXKHBIX
(a3, cozepxamux nponaHoa-2  AMOKCAH COOTBETCTBEHHO.

C nmomompio ypasuennit (4.101) (4.102) uaMu paccyHTaHbl
BE.IMYHHBL yI1ep:KHBAaHHA pAAA MPOCTAHOHWAOB Ha CHJHKareie B
TPEXKOMIIOHEHTHBIX TMOABHXKHBIX (a3zax. B Taba. 4.35 npexcras-

.;ldeel:[rl(;I:I;IaHHbIe, KOTOpbie MNMO3BOJAIOT CYAHTb O TOYHOCTII JA4aHHOro

6 lg k/i,j:

(4.102)
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4.2.4. HETPAJHULUHUOHHDBIE PE)KHUMbl XPOMATOTPA®HH
HA CHJIHUKATEJNE

Boiie paccMOTPeHbl OCHOBHblE 3aKOHOMEPHOCTH XpoMaTorpa-
¢un Ha cunMKareje B HopMajbHo-asoBom pexume. Takoifi cno-
co6 HCMOJb30BaHHS CHJIHKAarejsi — HCTOPHYECKH MepBbid, H C TMO-
MOLIBIO er0 pellieH0 MHOXKECTBO MpPAKTHYeCKH BaXKHbIX 3anay. Brmo-
CJIEACTBHH CHJIHKarejb B 3HAYHTENbHOH cTemeHH OB BBITECHEH
obpauieHHo-ha30BbiMH copbenTamu. OnHAKO JaHHBIE CaMoro mo-
cJefHero MepHoAa CBHAETeJbCTBYIOT O TOM, YTO BO3MOXKHOCTH CH-
JUKaressi [1aJeKo He HCUEpPNbIBAIOTCA KJacCHYecKOH HOpPMasbHO-
¢asoBoil xpomatorpaduefi. [IoMHMO OTHOCHTEJIbHO MaJIOMOJISPHBIX
3JI0eHTOB NpH XpomMatorpaduu Ha CHJIHKarejae MOTYT HCMOJb30-
BaTbCSl pasJHuHbBle HETPAJHLHOHHbIE NMOABHXKHbIE (asbl. [Ipu sTOM
BO3MOJKHO MOJyYeHHe XOpOWINX MPAaKTHYECKHX pe3yJsbTaToB Aaxke
AJas TakHX cop6aToB, KOTOpbie, KaK MNpaBHJO, PEKOMEHAYIOT pas-
AenaTh B ofpameHHo-(pa30BoM pexxume. Mexanusm copbuuu B Ta-
KHX C/IydasX AOBOJBHO CJOMNEH H H3ydeH eme HexocTaTouHo. OObi-
YHO MPHHATO CYHTATb, YTO MOBEPXHOCTb CHJHKarels cjnabokHcias,
H 3TO HHOTAA SBJAeTCS NPHYHHOM 3aTpyAHEHHH TNMpH HOpMaJjbHO-
¢as3oBofi XpomaTorpauH OCHOBAHHH. YCTaHOBJIEHO, OJHAKO, 4TO
coBpeMeHHbie MapKH cHaHkareas aas BO)KX, numeiomue chepHuec-
Kyl (GopMy YacTHI, MOryT ObITb KaK KHCJbIMH, TaK H IENOYHBIMH
[128]. 910 06CTOATENLCTBO CJIeAyeT HMeTb B BHAY MpH pa3paboTke
METOJMK, TaK KaK BbiCOKOe 3HaueHHe pH cuimKkaresas MoxeT NoJo-
KHUTEJIbHO CKa3aThCs Ha (OpMe NMHKOB OCHOBAHHH H CeJeKTHBHOCTH
pasgeneHufl. AHajoruueH pesyJabTaT NpH MpHMEHEHHH 6ydepupo-
BaHHOro cuiukarens [343, 344]. Jas mosydeHust 3TOro mMaTepHasa
cunuxarenp nponutbiBaan 0,1 M pacTBopoM COJIH MJIH KHCJOTH,
[ocJe 4ero BHICYUIHBAJH B BaKyymMe H 3aTeM 3aMOJHSJH KOJOHKY
CYCMEeH3HOHHBIM crocofoMm. B KauyecTBe NOABHKHBIX ¢az ucnoJb-
30BaaH 0GbIUHBIE AJI HOPMAJbHO-(a30BOl XpOMATOrpapHH CHCTEMBL:
HanplMep, CMeCH reKcaHa ¢ JAH3THJOBbIM 3(QHpOM B Pa3IHIHLIX CO-
oTHoueHHsIX. [IpoNHTKa CHIHKareas THAPOCYJbpaToM HATpHUH nubo
laBeJeBOl, JHMOHHOH, BUHHOH KHCJIOTaMH cnocoGCcTBOBasa Cylle-
CTBEHHOMY YyJy4YHLIeHHIO (OpMbI NMHKOB H30MepOB repaHueBod KH-
cnoThl. AHanoruunoro sddexrta AJas cop6AaToB OCHOBHOIO Xapak-
Tepa — IMPOH3BOJAHBIX AHTPAHHJIOBOH KHCJIOTBI — YyAaJoch 10
OHTbCsSl MPOMHTKOH (OCHATHO-UHTPATHEIM 6ydpepom. I[locaennui
npHeM MO3BOJIHJ TaKXe MOJYYHTb BINOJIHE CHMMETpHUHBIC ITHKH
O Tl -npoH3BOAHBIX aMHHOKHCJIOT.

Kak npaBujo, CHJIMKareJb HCMOJb3YIOT ¢ OPraHAYECKHMH 3II0-
eHTaMH, MOYTH He coiepxalluMu Boabl. OIHAKO OKa3biBaeTcs, 4TO
OH BIIOJHe MoxkeT pa6oTaTb B PABHOBECHH H C BOAHBIMH pacTBO-
paMH — THIIHUHBIMH 3JI0GHTAaMH o6pamieHHO-Pa30BOA XpOMaTO-
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Puc. 4.32. Xpomarorpamma Asn-Arg-Val-

-Tyr-Val-His-Pro-Phe. Moxsukuas ¢aza —

auerouutpun — 0,1 M aumeraTunii 6ydep

M- . pH 5,0 (70:30). Cop6enr — 3op6akc ODS
9 Mur (a), Cuaacop6 600 (6).

-—

rpagun. IIpu 5TOM MOXHO NOMYYHTL XPOMATOrpaMMbi, HE YCTYMNalo-
IHe MO KAayeCcTBY, a HHOrAA H Jy4ylle, YeM HA aJKHJICHJHMKAreJsx.
Tak, npu HCC/eNOBaHHH CHHTETHYECKHX NENTHIOB HAMH YCTaHOB-
JeHo [4], 4To B 3/i0eHTaX, cojepKALIHX ameTaTHHi uan docdar-
HbiH Gydep n aueronntpua (ceoimre 60%), xapakrep xpomartorpamm
NOYTH HE 3aBHCHT OT THNA HCNOJb30BaHHOrO copbeHta (pHc. 4.32).

Takum o6pasoM, B COOTBeTCTBYIOMX NOABHXKHHX (asax
BO3MOXKHA TaKasl CHTyalus, KOria aJKH/bHble JIMraHab obpa-
IeHHO-(a30Boro copGeHTa Ha mpolecc CopOuHHM BJHSHHS He OKa-
3biBalOT. BeposiTHee Bcero, mpu xpomaTorpagum ocCHOBaHHH B
TaKHX YCJOBHMSAX HAUHHAIOT MIPaTh PoJb NPOLECCH HOHHOrO O6MeHa.
B paGore [387] nsyuanoch Bausimue pH, HOHHOM CHIBL, KOHLEHTpa-
LMK MeTaHO/Ia Ha MOBeJleHHe aMIpPOJIMYMA, aMMJIOKaHHa, GeH30Ka-
HHa, OyTaKauHa M KOKaWHa Ha OKTaleLHJICHIHKAresie M HeMoxH(H-
LMPOBAHHOM CHJIMKareje. MHOrue 3aKOHOMEPHOCTH OKa3aJHCh
BecbMa OJM3KHMM [Jifl ABYX pa3JIHYHBIX copGeHToB. Bosee Toro,
HEMOJH(GHIHPOBAHHBIA CHJHKAreJb NMPOSBHA GOIbLIYI0 3QdeKTHB-
HocTb (puc. 4.33 u 4.34). Haubosee sipkuit npumep sdpdekToB Ta-
Koro poja mpuBeneH B paGote [66]. WccienoBano mnoseneHue Ha
CHJINKarejie XapakKTepHbIX cop6aToB obpalieHHO-($a30Boll XpomaTo-
rpauu: TPHIHK/IMYECKHX AHTHIENPEeCCaHTOB, aHeCTeTHKOB (JHIO-
KaWH ¥ aHajorH), MNpompaHoso/ia, NpomMeTasuHa u Ip. Bce oHu
006.1a1a;11 BbIpaXKeHHBIMH OCHOBHBIMH CBOHCTBaMH. Bomnpeku o6ie-
PUHATOMY MHEHHIO, YTO HeyAOBJEeTBOPUTeNbHAass ¢opMa MHKOB Op-
FaHMYecKuX OCHOBAHHH CBSI3aHA C BJIHAHHEM OCTATOYHHX CHJIAHOJb-
HbIX TPYNN Ha NOBEPXHOCTH aJKHJCHJHKarejed, ObIO NOKa3aHo,
9TO ACHMMETDHs ONpejlesisieTCs He HaJHYHEM CHJAHOJBLHHX TPy,
a HX CTepHYECKOR HeNOCTYMHOCTbI0. ABTOPH HCIOJIb30BalH COp-
GeHTH C pa3jIHYHOH CTeneHbi0 MOAM(HKALHH TIOBEPXHOCTH AJKUJIb-
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Puc. 4.33. 3aBucumocts BITT oT KoHueHTpauuH HHTpaTa HATPHS B MNOABHXKHOH
¢ase. CopbaT — KOKaHH, nojBuxuas ¢asa — 70% wmeranoana B soxe, pH 7,0.
Copbentl — cuauxareab (A), okragenuacuaukareab (B).

Pyc. 4.34. 3asucumocth BITT or pH nmomeuxkuoit dasu (5% 0,056 M ¢dopmuara
aMMoHus B MeraHoJde). Cop6aT — amnpoanyM. A — cHaukareab; b — okraje-
HHJ/ICHJIHKAreb.

HBIMH pajiikajaMH H OGHApYXHJH, YTO YIOBJIETBOPHTE/NbHOE ylep-
KuBaHue W GesynpeyHasi ¢opMa MNHKOB XapaKTepPHbl AJs HEMOIH-
¢unupoBaHHOro cHjHKareas. Moxudukauus ero BeieT K yBelHUe-
HHIO YIepXKHBaHHA (moaBHXHas ¢asa BO BCeX CJAydYasx OIHA H Ta
Ke) H pe3KoMy YBeJHYeHHIO <«XBocToB». [IpuBoasitcs BNOJHE
YAOBJIETBOPUTEJNbHbIE XDOMATOrPAMMBl H3YYeHHBIX JleKapCTBEHHBIX
coeHHEHMH Ha HeMOAHM(UIMPOBAHHOM CHJIHKaresje NpH HCHOJb30-
BaHHH MOABHKHBX (a3, COCTOSLIMX M3 BOAbL, MeTaHoJa M 100aBOK
6yTunamuna au6o ruapodocdara amMmoHus. AHajoruysble ycso-
BHSl MCIIOJIb30BAHH [JIl pa3jesieHHsl NPOH3BOJHBIX TETPANHUK/IHHA H
MMHIa30J1a, psixa ajnkajounos [281].

HeBoanble MOHOreHHbie PAcTBOPHTENH TaKXe MOIYT OBITb NMpH-
MeHeHbl TIpH XpoMartorpaduu Ha cuiukarene. B pa6ore [134] u3y-
yeHO BJIHSHHe HOHHOM cuabl, pH s;0eHTa H OcHOBHOCTH COpGaToB
Ha BeJMYHHB YAepKHBaHHA. Pojb 3THX (AKTOpPOB YKa3biBaeT Ha
TO, YTO OCHOBHBIM MPOIECCOM, OMPenesAomuM COpOLHIO, ABJIAETCA
KaTHOHHBIt 0O6MEH ¢ CHJAHOJbHBIMH TpynnaMu HoBepXHocTH. [log-
BHXHble (ha3bl COCTOSIJIH M3 MeTaHosaa ¢ A00aBKaMH XJODHOH KH-
CJIOTHI, MepXJopaTa aMMOHHs, rMApoKcHia Kaius. ComoctasieHne
XpOMaTOrpaMm, TOJY4eHHHIX Ha pasMMYHEX cuinkarensx ([lap-
tucui-5, unepcun, Cuionn, Coepucop6), CBHAETENLCTBYeT O TOM,
Y10 abCOJIOTHBE BEJHYHMHBI yJAepXHBaHHS Ha MNOCJAEAHHX TpeX COp-
GeHTaX BOCMpPOM3BOAATCA Xopouwio. [lapTHCHI yldepKHBaeT H3y4eH-
Hbie JleKapCTBEeHHble COeJHHeHHs cjabee, XOTA CeJeKTHBHOCTb COp-
feHTa Mo OTHOIUEHHIO K HHM NpHMEpPHO TaKasl Xe, Kak y IpYraX
MaTepHajoB. B orinuue oT HOpMa/bHO-$a30BOH M oOpalieHHO-da-
30BOH XpoMartorpaduu, CeJeKTHBHOCTb pasfieleHHsl HECKOJbKO
yayuuiaeTcs NpH MaJoM yaepxuBauuu. Ha puc. 4.35 npeicrabieHa
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70k
15k Puc. 4.35. 3asucumocts
yAepXHBaHHs  cop6aroB
oT JiorapH$Ma o06beMHOI
Lok KOHLUEHTPAlHH  XJOPHOM
; KHCJIOTH B MeTaHoJie (no
o haunpim  [134]): a —
/; aMberaMuH; 6 — je3-
0,5+ —r 39THJIAMHOAAPOH; 8 —
—8 HOPTPHIITHIHH; & — aMHO-
;g AapoH; 0 — aMHTPHUNTH-
L L 1 1 I JHH; e -— HMHIIPaMHH;
0,5 1,0 1,5 2,0 2,5 1g(c-100) % — 3MenpoHUYM.

3aBHCHMOCTb 1gk’ OT KOHUEHTpPaUHH XJOPHON KHCJIOTH B MeTaHOJe.
[IpsiMble A1 PA3/MYHBIX JI€KAPCTBEHHBIX COeXWHEHHE pacnosara-
I0TCs BeepooOpa3Ho, MOKOGHO TOMY, KaK 3TO HAG/104a0ch B Apy-
THX pexumax xpomarorpaduu. Oanako o6mas ToUka, K KOTOPOH
CTpEMATCA MpAMBIe, PACIOJNOKEHA He B 00J1acTH GOJABIIMX KOHIIEH-
TPAUWH M MaJOro ynaepXKHBaHHS, a B NPOTHBONOJONKHOH YacTH
rpagdHka.

B paGore [234] cumukarens Cdepucop6 S5W u noasukuasn
tasa, conepxanwas 0,01 monb/n xa0pHO# KucaAOTH u 0,0001 MOJIB/J1
THADOKCHAA KaJus, ObIM HCTBITAHBl A XPOMATOrpadupOBAHHS
462 j1eKapcTBeHHBIX BEIeCTB — OCHOBAHUE pasauuHux rpynn. Hs
NPHBENCHHOr0 MaTepHasna sCHO, YTO TAaKas CHCTeMa YHHBepcasbHa
H OTKpbIBAE€T BO3SMOXHOCTH CENEKTHBHOI'O JIeTEKTHPOBAHHS MO CO-
YeTaHHo YQ-NOrMIOMEHHsA U CHIHANA 3JeKTPOXHMUUYECKOTO [eTeK-
Topa. ONHAaKO NMOYTH sl BceX copGaToB, WMeEIOMAX KO3 (OHIHEHTHI
CMKOCTH Bblllle TpPeX, XapaKTepPHA TaK:kKe 3HAYUTeJbHAsT acHMMeT-
PHA NHKOB.

4.3. XPOMATOT'PA®US HA IOJSIPHBIX
XUMHUYECKH CBSISAHHBIX HEIMOJABU)XXHBIX ®A3AX

CopOeHTH 3TOro THNA yXKe HA MPOTSKEHHH psAla JeT BHIYCKa-
OTCsi BCEMH OCHOBHBIMH (DMUPMaMH, CHeLHAJU3HPYIOIHMHCS HA Ma-
Teprnanax nas B3)KX. Tem He Menee BHsoTh 70 HacTosimero Bpe-
MEHH O0JIaCTH M CHOCOGHI UX TpPHMEHEHHs He yAaaoch cOpMYJIHU-
pOBaTh OAHO3HAYHO. WX mpeuMyliecTBa MO CPABHEHHIO C CHJHKA-
TeJeM, C OJIHOH CTOPOHBI, H ANKUJICHIHKATEJSIME — C Apyrofi moka

&S b vy ronar 1

BBIABJICHBl JIMIIb [/ HEKOTOPHX KJjaccoB coepuHenuil. [To-BuaH-
MOMY, eIMHCTBeHHas1 00J1acThb, Iie cOpOeHTH 3TOro Kaacca (TOuHee,
JHULIb OMMH U3 HAX — aMUHOCHJHKAresib) OTKPBIIH NPHHUMNHAABHO
HOBble BO3MOXKHOCTH, — 3TO aHa/JH3 YrJIeBOAOB, a TaK¥Ke CPYMMNO-
Bbl€ pa3jlesieHHsi yraesoaoponos [345].

[ToasipHocTh MarepuanoB, MOAHGUUMPOBAHHBIX OPraHHYECKUMH
paa¥KaJaMy ¢ aMHHO- U UHAHOTPyNHOaMH, MeHbIe, 4eM y HCXOId-
HBIX CHJMKAarejei, H MONAPHbIE OPraHUYECKHE COeJHHEHUS yAepIKHu-
BaloTcsi TakUMU copOentamu caabee. CaenoBaTesibHO, OHH MOTYT
OBITb PEKOMEHJOBaHBl /15 pasjeleHdss Haubosee MOASPHBIX COEIH-
HEHHH B HOpManbHO-(pa3oBoM pexume. C APYro#l CTOPOHBI, 3TH COp-
OeHTBl THAPONMTHYECKH ycToiukBbl npH pH 2,0—7,5 u notomy Mo-
IyT HCNOJb30BAThCS TaKxke B obpalleHHO-Pa30BoM pexume. XoTd
BO3MOXKHOCTH TAKOFO HX HCNOJb30OBAHHS H3YYeHBl MOKa HexocTa-
TOYHO, MOXKHO OXKH/IaTh, YTO NOMHMO HecleUHPHUIecKHX THAPOPOO-
HBIX B3aHUMOJEHCTBHH NpPOSABATCH TaKKe B3aHMOIEHCTBHSA MeEX1Y
NOJIAPHBIMY TPYNNAMH B MOJIEKYJaX cOopbOaTOB X HeNOABHKHOH ¢a-
30#. B pesyabrare ceJeKTHBHOCTb TAaKHX CHCTeM OYIeT OTJAHYATLCA
OT CEJeKTHBHOCTH TPAaJHLUHOHHBIX OOpalueHHO-Pa30BBIX CHCTEM.

B cayuae Hcnosb3oBaHHSi OPraHHYECKHX 3JI0EHTOB MEXaHH3M
copOu¥H HAa MaTepHanax 3TOrO KJacca MaJjo OTJIHYAETCS OT Mexa-
HH3Ma cOpOUMHM Ha HeMOAH(DHUMPOBAHHOM CHJHKarese, XOTs IHC-
KyccHsl O ero jeTansx B JUTepaType 10 CHX NOp He 3aBepuieHa. Tak,
B pabore [197] nokaszaHo, YTO aMMHOTPYNNBl MOBEPXHOCTH CIIO-
COOHbBI CBA3BIBATL PA3JHYHOE KOJHYECTBO MOJEKYJ MOJSPHOTO pac-
TBOPHTENA. B caydae yMepeHHO NMOJISIPHBIX PaCTBOPHTeNEl IOBEpX-
HOCTHBIH KOMILJIEKC, MO MHEHHIO aBTOPOB, COCTOHT H3 OAHOH aMH-
HOTPYNObl ¥ OAHOH MOJeEKYJbl pacTBOpuTens. Dojee mnossipusle
pacTBOPUTENH, HANPHUMED CHHUPTH, CBA3BIBAIOTCS C aAMHHOIPYINaMH
B orHowenun 1:3. Ilpexnosaraercs, 4To B mepBOM caydae MoJe-
KyJaa copbaTa B3auMozeHCTBYyeT cO CBOOOMHBIMH AMHHOTPYNNAMH
copbeHTa ¥ NOJAPHBIM pacTBOpPUTEJEM B NMOABHKHOH ¢asze. B cu-
cTeMe, TakdM 06pasoM, peajHsyloTcsl c/eRyloliHe paBHOBECHS:

INH+B == §NH;B: (4.103)
K
K3

B+x 3. B, (4.105)

rjie B — moasipHbl KOMIOHEHT MOABHAKHOH (asmr;
X — xpomarorpadupyemoe BelLeCTBO;
K, K2, K3 — coOTBeTCTBYIOLIHE KOHCTAHTH PaBHOBECHS.
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Puc. 4.36. 3aBHCHMMOCTb VAEDKHBaHHS NPOH3BOAHBIX IHKJIONEHTEHOHAa HAa KO-
gouke Murponax CN-10 oT KOHLEHTpaUuu nponaxona-2 B rekcawe, MOAH(HIH-
poBaHHOM 1% YKCYCHON KHCJOTEHL

Ha cebs BHHMaHHe BeepooOpasHOoe DAcloJjioXeHHe MPAMBIX lgk’—
1gC na stom pucynke. [lono6Hoe pacnojoxenne MPAMbIX OTMeueHo
Takxke B paore [377]. OHO poACTBEHHO OOCYyXJaBlieMyCs BbILE
AJs Xpomatorpaduu Ha ajiKHJICHJIUKareasix H HeMOAH(HUHPOBaH-
HBIX CHJHKaressix. HekoTopble npHMepbl 3aBHCHMOCTEH, HAHACHHBIX
HaMu, o6o6uiensl B Taba. 4.37.

Ta6aunma 4.37

Hapamerpor ypasuenun (4.55) Oan Xumuuecku MOOUPUYUPOBAHHBLX  NOAAPHBIX
copbenTO8

KOMIOHEHThl 3.TI0€HTa

Koace coelMHeHH# CopGeHr | A | 5 —bg | =b1 | n r
AJRuANHPHAKHE 3opbakc  Tekcan  JlnokcaH 0,19 0,97 14 0,95
CN
IpoHsBoaHbE Mukponak . [ponanon-2 0,49 0,97 5 0,93
HKJIONEeHTEHOH A CN
L(Lilf:;a'rpanm 3opbakc » Xaopodopm 2,47 2,71 4 0,95
CN
To xe N Juokcan 0,88 2,41 4 0,93
ApomaTtnyeckne Pocun NHp Tenran Ilpomawon-2 1,42 20. L 093
coelHHeHnsa*
Komniekchl To xe " N 0,65. 1,18 8 0,99

apeHTpuKapHoHHAXpOMa™®

* [lepepaBorannbe panube u3 [102].

165 OCHOBHBIE BAPHAHTDBI B3)KX

Ananornynasi 3aKOHOMEpPHOCTb NMO3BOJIH/IA Pa3paboTaTbh CHCTEMY
NPOTHO3HPOBAHUSI YAEPIKHBAHHA APOMATHYECKHX OKCHCOeHHEeHHH
[100]. YcranoBaeHo, uto Mexnay BenuuuHoH Igk’ Ha pbonaana-
kax CN u NH. u nmapamerpom pacTBOPHUMOCTH OHHApHOH MOIBHXK-
HOHN ¢ a3bl cyllecTByeT JIUHEHHAs 3aBUCHMOCTb

lgk'=1—Slgbmr, (4.110)

rae /, S — Ko3hUUHEHTH.

[lapameTp pacTBOPUMOCTH OHHApHOH NOABHKHOH (asbl Omr
CBSI3aH ¢ MapaMeTpaMH CHJAbHOrO (8gr) U caaboro (8w,r) ee KoM-
[OHEHTOB COOTHOILCHHEM

dmar=X:ds1+ (1—Xs) B, (4.111)

rape Xs — MOJbHAA A0Jd CHJABHOIO KOMIIOHEHTA.

B psany CTPpYKTYpHO pOACTBEHHBIX COEJHHEHHH KO3()(QHIHEHTH
I u S ypaBuenus (4.110) auHeHHO cBA3aHB MeXAy COOOMH:

S=—pl+g. (4.112)

[ToacraBus (4.112) B (4.110), moayuum ypaBHeHHE, MO3BOAAIO-
mee NPOTrHO3HPOBATh yJepXKHUBAHHe INPH INPOU3BOJBHOM COCTaBe
OHHAPHOH MOJABHXKHOH (pas3bl:

lgk'=(1+plgdmr)/—qlgbmzr. (4.113)

AHaJIOTHYHYIO 3aBHCHMOCTb /I KOI()(HUMEHTOB YpaBHEHHS
CHaiinepa lgk’y u Ag/npg aBTOpam oGHapyxuTb He ynaaoch. Koad-
GULHEeHTBl KOppeasuud ypaBHeHusi (4.113) nas pasHbIX MacCHBOB
naHHbiX coctaBuan 0,95—0,98. TIporHosupymoomas cnocoGHOCTb
(4.113) ouenuBasach Mo ynepKHBAHMIO BEIIECTB, JAHHBE O KOTO-
PBIX He HCHOJNb30BaNUCh MPH ONpelesieHHH KOID(OUUUEHTOB g H p.
Jaist pasnuuHbIX KaaccoB cop6aToB MOrPeLIHOCTb MPOrHO3HPOBAHHS
k’ cocraBuna 4—89Y.

Pasymeercs, nmpu xpoMarorpaduu Ha MOMAPHHIX XHMHYECKH
CBSI3AHHBIX HEMOJBHXKHBIX (pa3ax OMHCaHHe NMpPOLEecca TOJAbKO B Tep-
MHHAX CHJbl MOABUKHOH (asbl (MIHM KOHUEHTPALUHH [AAHHOTO MO-
JSPHOTO PacTBOPUTesi) HemoaHoe. Kak ¥ B npyrux BHaax Xxpoma-
Torpaguu, He MEHbIIYIO POJb HrpaeT cemekTHBHOCTH [102].

B3aumocBsA3b MeX1y cTpoeHHeM COPOATOB M HX yAepKHBAHHeM
Ha NOJSIPHBIX XHMHYECKH CBfiI3aHHHIX HEMOJABHXKHBIX (asax usy-
yeHa Moka caabo. O1HAKO HMeloLIHecs B JUTEPAType NPUMEPH MO-
3BOJIAIOT MOJIAraTh, 4TO OOMIHe NMOAXOAB, ONpaBiaBlliue ceGsi B Xpo-
marorpapuy Ha CHAMKAreJsix M aJKHJICHIHKAressX, NIPUMEHHMbl U
K 3TOMYy KJaaccy copGentos. Tak, B [432] nokasaHo, 4To yjaep:KH-
BaHME apOMaTHYeCKHX YIJeBOI0POJOB HAa UHAHONPONHUJCHAHKATE]e
Cyneaxocun CN nonunnsiercs ypasHenuro (4.23). HalizeHsl BKaaxbl
HeKOTOPBIX (DYHKUHOHAJbHHX I'PYNN B yJIep:XKHBaHHe Ha 3TOM COp-
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Puc. 4. 37. 3aBHCHMOCTb yAepXHBaHHA TFOMOJOrOB MeTHJIoBoro sgupa 1l-zesok-
cunpocrarnanauHa E, OT 4HCJa aTOMOB yriepoia B o-lemd. A — a-H30Mep;
b — p-usomep. Kononka — Muxponak CN. Ioasuxkuas dasa — mnponason-2--

rekcan (5:95).

Puc. 4. 38. YiepXuBaude NPOH3BOAHHIX CuMM-TpuasuHa Ha Muxponake CN:
lgk’, — B noaBHXKHoi dase renran—nponanoa-2 (1000:15); lgk's — B MOABHK-
Hofl (pase BoLa—aleTOHHTPHI—YKcycHas KHcioTa (95:5:0,5).

Gente. Okaszaoch, YTO OHH NPUOJHU3HTENbHO B 5 pa3 MeHblIe COOT-
BETCTBYIOIIMX BKJafoB B xpomarorpaduu Ha cuaukarene. Orciona
cJieflyeT MPaKTHYEeCKH BAaKHBIH BHIBOJ OTHOCHTENbHO 00JacTH mpi-
MEHEHHs] HUTPUJIbHBIX HENOABHKHBIX (a3: OHM JAOJKHBl OKa3aTbCs
Haubosiee BBITOIHBIMM B TeX Cjy4asix, KOrZa Ha OIHOH XpOMaTo-
rpaMme HeOGXOAMMO MNOJYYHTb NHKH COEJUHEHHH, CHIBHO pasJH-
YaOIUXCA M0 MOJAAPHOCTH.

HuTpuacuaukarend, B 4aCTHOCTH, TNPOSIBASIOT MEHBUIYIO CeJeK-
THBHOCTb TIPH pa3jleJeHHH [OMOJIOTOB, ueM aJkuJchaxkaread. Ha
puc. 4.37 oTpakeHa 3aBHCHMOCTb yA€pMKHBAHHS TOMOJOTOB METH-
a0Boro sdupa 11-gesokcunpocrarnaniuna E, or yucaa aToMoB yr-
Jepona. BupHO, uTo HHKpeMeHT Igk’ HEmOCTOSIHEH H yMeHbUIAeTcst
C YAJHHEHHEM ®-LelH.

Ha Beauunubl yJep:KHBaHHS, €CTeCTBEHHO, BJHUSieT He TOJbKO
pa3mep MOJIeKyJ cOp6arToB, HO H 3JeKTpoHHble (aKTOphl. Tak, BHI-
ABAEHO HaJAHuHe Koppeasuuu mexnay lgk’s u pK [213]. B paGore
[159] aast onMcaHHs TOBeIEHHs MOJSPHBIX apOMATHUYECKHX yrJje-
BOJOPO/I0B NMPeANOXKEeHO ypaBHEHHE

Ig k' =a+Db (na+nal), (4.114)

TIe n. — YHUCJO m-3JeKTPOHOB; | — AaHHA MoJiekyJb. [lapamerp
nl CHyXKHT 31ecb MepOH KOMIAKTHOCTH fN-3JeKTPOHHOro o6.1aKa.

BiusinHe TeMmIepaTypbl Ha ylepxkKHBaHHe HAa aMHHO- H HHTDH.I-
CHJIHKAreJsx Takie H3y4YeHO HOBOJbHO cjabo. MoOXHO, OIHAKo,
Mpejnosarath, YTo OCHOBHbl€ 3aKOHOMEDHOCTH, XapakTepHbie
APYTHX MPHBHTHIX HENOABHXKHBEIX (a3, OyAyT cOOM0AAThCA H B 3TOM
ciyvae. B pabore [336] nokasano, YTO C NOBBHILEHAeM TeMmepa-
Typh yaepxuBanue Ha pbonganake CN ymenbwaercs. IIpu stom
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AJsl JAHHOrO BapHaHTA XpPOMATOrpauH TakkKe XapakTepeH 3ddeKT
KOMIIEHCALUH SHTAJIbOHH U SHTPOIUH.

[onsipHHe XHMHYECKH CBA3AHHBIE HEMOABUXKHBIE a3 moryt
HCNO/Ib30BATLCA H B pexxuMe o6paueHHo-($ha3oBoil XxpomaTtorpaduu
Ha puc. 4.38 conocrasnenbl kK03pdHIHEHTH eMKOCTH HpOH3BOlIHbe:
c-Tpuasuna [366] obmedl dhopmyanl

X
A

N~ °N X=
N CL,0CH, SCH,
R,HN N/ NHRZ R‘; R2=Alk

Ha OJHOM H TOM Xe Xe copGente (Mukponak CN) npu npumene-
HU{A THNAYHBIX HOPDMAaJbHO- M 0OpauieHHO-(Aa30BOr0 3J10eHToB. [lo
OTHOWEHHIO K JaHHOMY KJaccy coe-

AMHEHHH UHAHITHJACHJAMKAreab 06-

JajgaeT AOCTATOYHOH yAepKHBAIKO- k'ms,

med Crnoco6HOCTbIO KaK B HOP- 6 s
MaJjbHO-, TaK U B obpauieHHo-da- y/

30BoM pexume. Beauuunnl lgk’ B i e

3THX pexXHMax Mexay coboii He ’
KODPeJHPOBAaHBl;  CJeJ0BaTENbHO, & .
epexo/ H3 OAHOTO pexHMa B Apy- 2f e

rOH MOXeT CJIYXHTb CpPeICTBOM ;“

H3MeHEeHHs] CeJIeKTHBHOCTH pasje- . s .
MeHUs. 3aMeHa AaJKUJICHIMKaress 5
UHAHITHICHINKATEJEM B pekHMe N
o6pauenHo-$asoBoi xpomarorpa- ——7"
GHH TakkKe MOXKeET NPHBECTH K ador

H3MeHeHu1o cemexTuBHOCTH [101].
C 37Ol ke 1eIbl0 MOKHO HCNOMb-  K(yH_3
30BaTb M aMHHOCHIHKareap. Ha 1.0p 2
puc. 4.39 npeacraBneHbl [aHHBE (gl
u3 [126] no ynepxuBaHuio mpous- .
BOJHBIX NMUPHMHAHHA Ha 3opGakce U5 o
C8, Cemapone CN u Cenapone guf
NH;. Beauuunsl yaepxusanus, .

u300pakeHHble TakuM oOpasom, e

XapaKTePU3YIOT CPABHUTENbHYIO Ce- L —
JeKTHBHOCTh JABYX cHcTeM. Ecuau ' - 3 ks,
TOUKH pacnoiaraloTcs BIOJb OA-  py. 4.36. CpapHenue KosgduineH-
HOH JIMHHH, 3TO O3HA4aeT, YTO MO  ToB eMKOCTH npoHséonHux NHPHMH-
Ce.IeKTHBHOCTH  JaHHble CHCTeMbl AHHA Ha 3opbakce C8 ¢ aHaioruu-
CXOIHb W He CJelyeT OXH1aTh cy- (@huH Belriunawn na Cenapose
IIeCTBEHHOTO U3MeHeHHs Xapakrepa . (a), Cenapone CN (6), Cena-

: pone NH, (8). IMoasuxkuas dhaza —
pasleaeHus NPH 3aMeHe O/HOH KO-  aumeToHHTpiI1—BOl1a (20:80).(1)
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noHkH pyro#. IlpeiacraBreHHast Ha pHC. 4.39,a KOppeaslHs Mexk1y
BeqnuninaMu yaepxuBauus na 3op6akce C8 u Cenapone C18 cBu-
JeTeqbcTByeT 06 OQHHAKOBOM MeXaHH3Me YAepKHBaHHS H TpH-
MEepPHO OJMHAKOBOH CEeNeKTHBHOCTH 3THX ABYX cOpOEHTOB.

Ha puc. 4.39,6 3opGake C8 cpapHHBaercs ¢ Cenaponom CN.
PaccestHHe ToueK OoJblle H CEeJeKTHBHOCTb LHAHITHJCHJINAKATEN
BHILIE, XOTS MO-MPEeXKHEMY TOMHHHPYeT 0oGpalleHHO-(pa3oBblil Mexa-
HH3M I TOPS/IOK 3JIOHPOBAHHS COBNAJaeT C TAKOBBIM /s OKTHJ-
cugukares. [IpoTHBOMOMOXKHAA 3aKOHOMEPHOCTh XapakTepHa IJ
Cenapona NHy; — B 3TOM cJydae MOPALOK 3JTIOHPOBAHUA MEHACTCA
no cpapuennio ¢ 3op6akcom C8 Ha obpatnnii (puc. 4.39,8). Bos-
MOXKHOCTb IpeACTaBNeHAs] yepKUBAHAA MPOHIBOAHBIX MHPHMHIHHA
KaK CyMMBI CTPYKTYPHBIX WHKDEMEHTOB NOKasaHa B paGore [125].
AnajornuHo xXpomarorpauy Ha aJKHJCHIHKAreje mpH XpoMaro-
rpaduu na pbonganake CN MoxeT 0Ka3aTbCs NMOJE3HBIM «KOppE-
AAIHOHHBIHA dakTop>» [342].

4.4. XPOMATOI'PA®US B CUCTEMAX
C JMHAMMYECKUM MOAUPHLIMPOBAHHEM

Bo Bcex paccMOTpPeHHBIX Bbllle BapHaHTax XpoMaTorpaguu
yaAcpKUBaHHe B KOHEYHOM cueTe ONpefefsiioch CPOACTBOM MoJie-
KyJl XpoMaTtorpaupyeMbrx COeIHHEHHH c NMOBEPXHOCTbIO coplenTa.
Tlocnenusisi, KaKk TPaBHJIO, COJbBATHPOBAHA 60Jiee CHJIbHBIM KOM-
HoHeHTOM noABHxKHOH (aswl. OHAKO MOJeKyJAb 3TOro 6oJee CHJb-
HOro pacTtBopuTedst (B) OKasHBalOT JHIIb KOJHYECTBEHHOE BJHUS-
HHe Ha pacupenejeHue copb6ata X MexAy NOABHKHOH H HENMONBHIAK-
HOli (hasamu. HecMOTpsl Ha TO 4TO pasHble MO XUMHYECKOH MPHPOjie
pacTBOpUTEaH B MOryT NMpHIaBaTh XPOMAaTOrpauueckoi cHCTeme
pa3/HYHYIO CeNeKTHBHOCTb, KauecTBeHHas KapTHHA paclpeleneHus
B MEPBYIO OuYepeab 3aBHCHT OT CIOCOOHOCTH MoJekyn X BCTynarhb
B 4CCOUHALHIO C MOJEKYJaMH HJAH (QYHKIHOHAJbHBIMH TpyNNaMH
noBepxHocT# S. DTOT Npouecc yaumle BCEro MOXKeT ONHChIBATHCA
ypaBHeHHEM

X+8Bn = XS+nB. (4.115)

KauecTBeHHO HOBHle CBOMCTBa MOryT HpHOOpeTaTh XpoMmarorpa-
(duyecKHe CHCTeMBbl, B COCTAB KOTODHIX BBEJeH AMHAMHYECKHH MO-
aucdukarop. [Tox 3THM TepPMHHOM MBIl MOHHMAaeM TaKoe COeIHHeHHe
(Y), KoTOpoe NOCTOSIHHO MOCTyMaeT B KOJOHKY BMeCTe C TOJBHXK-
HOH ¢a30H H, HaXOASICb B AMHAMHUYECKOM pABHOBECHH C JPYTHMH
KOMIIOHEHTAMH CHCTeMBbl, PajA¥KaJbHBIM 0O0pa3sOM H3MeHseT MmeXa-
HH3M cOpOIHH, a TaKXKe BeIeT K Ka4eCTBEHHOMY H3MEHEHHIO Celiek-
THBHOCTH CHCTEMBHIL.
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H3meHeHHe cesleKTHBHOCTH MOZKeT NMPOHCXOAHTh 3a cueT oOpa-
30BAHHS ACCOUHMATOB Y ¢ HeMmoABHXKHOH (a30i JuGO MoOJeKyJaMH
cop6atoB. B nepBoM cuayuae mpouecc olpelensieTcs cjeayOLIHMH
PaBHOBECHSIMH:

K,
Y+SBy = SYBp_n-+nB; (4.116)

K
X+SYBm_n == XSYm_n_p-+pB, (4.117)

OTKyla cjelyeT BhlpaxKeHHe AJsA KO3D(HIHEHTa €MKOCTH:
lg k' =1g +1g (KoKi [SBn]) +1g [Y]—u[B],  (4.118)

rae u=p-+n.
Bo BTOpOM cilyuae paBHOBeCHS

K,
Y4+ X = XY; (4.119)
K,
XY+ 8By == XYSBp_q+qB (4.120)

NPHBOAAT K BhIpaxeHHIo, njaentuutomy (4.118), rae u=gq. 3uauur,
npu [SBm]=const; lgg=const B cucTeMax ¢ AHHAMHYECKHM MO-
AH(HIHPOBAHHEM AOJDKHBI BHIIOJHATBCSA CJAEAYIOUHEe COOTHOIIEHHS:

lgk’=a+blg[Y] ([B]=const); (4.121)
lgk/=a’+b"1g [B] ([Y]=const). (4.122)

Kosdduuuent b 1omxen ObiTb paBeH eIHHHIE, €CIH MOAUGHLHPO-
BaHHE HJeT B CTeXHOMEeTpHYeCKOM OTHomeHHH 1:1, cornacuo ypas-
uenusim (4.88) u (4.89).

CucTeMHbl ¢ AMHAMHYECKHM MOAH(MHIHPOBAHHEM IIHPOKO paclpo-
CTpaHeHBl B COBPEMEHHOH XHAKOCTHOH Xxpomatorpaduu. OcHOBHOI
HeJbl0 TAKOrO MOIH(QHIHPOBAHHS ABJASETCS [0jaBJeHHe Hexena-
TeJbHBIX MEeXaHH3MOB COPOLHH, CO3[4aHHe YCJAOBHH, M KOTOPBIX
XapakTepHHl JHHeHHble H30TepMbl COPOIUH M, CNELOBATENbHO, CHM-
MeTpHuHas ¢gopMma Xxpomarorpapuueckux nukos. Hanpumep, mpu
xpomatorpadun HOHOTEHHBIX COeJHHeHHH, B OCOOEHHOCTH OCHOBA-
HHE, Ha CHAHMKAreJe B OObIYHBIX GHHAPHBIX 3J10eHTaX QopMa MHKOB
3ayacTyl0 faJeka OT HJeaJbHOH NMOTOMYy, YTO B a/JCOPOUHOHHOM
caoe, 06OTalleHHOM MOJIeKyJdaMH BOAB, MOIYT TPOHCXOJHTb MNpo-
llecChl 1MCCOLNMAlHH H HOHHOro oOMena. CTaHAapTHHH NpHeM HX
MO/ aBJACHUS — BKJIOYEHHE B 3JIOEHT CHeLH(HYCCKIX MOIHPHKATO-
POB — YKCYCHOH KHCJOTBHI (eci copbaThl KHCHble) WM OpraHiye-
CKHX OCHOBaHMI (145 cop6aTOB OCHOBHOH MPHPO1bl). C anajaoruy-
HOH Llesblo B oGpalleHHO-)a30BoH XpoMaTorpaduil K 3JI0eHTy HO-
6aBJAAIOT KHCJAOTH HJH OGydepHble pacTBOPH. Bo Bcex cucremax
TAKOTO Poja C NOMOIIBI IHHAMHYECKOrO MOIHGHIIPOBAHAS yla-
ercsi AOGUTbCA peajH3auiii B OoJee YHCTOM BH/1e TeX MeXaHH3MOB
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COpOUHH, KOTODble BHYTPEHHEe NPHCYLIM AaHHOH KOMOGHHALLHU cOp-
GenTa H MOABUXKHOH da3bl. Koab CKOpPO Takas Lenb AOCTUTHYTA,
noBejeHHe cOp6aroB B MOAMGDHUHPOBAHHOH cHcTeMe MOTUUHSAETCS
3aKOHOMEpPHOCTSIM, OOLIUM AJAS JAAHHOTO peXuMa xpoMarorpagui.

[1pOTHBONOMOKHOH LeJbl0 IHHAMHYECKOrO MOAM(HIHPOBAHHSA
sABJAsIeTCS CO3JaHHe B CHCTeMe YCJOBHH IJs peaNu3auuy TAKHX Me-
XaHH3MOB COpOUMH, KOTOpHle 1 HeMOAH(PUUUPOBAaHHBIX cOpOeH-
TOB W MOJABHXKHOH (pa3bl He XapakTepHBl. 3THM NyTeM Ha OTHOCH-
TeJAbHO HeGOJbIIOM YHCJAe HCXOAHBIX COpPOEHTOB MOXKHO CO31aBaTh
pa3HooOpasHble N0 CeJEKTHBHOCTH CHCTEMBL.

K uncay HauboJsiee BaXKHBIX B NPAKTHYECKOM OTHOWIEHHH IPHJIO-
JKeHWH THHAMHYeCKOrO MOAM(MALMPOBAHUS OTHOCHTCA HOH-TIapHas
xpomarorpadusa. Ocoboe 3HAaYeHHe 3TOTO MeTOAa ONpeaensercs
OCJIOKHEHUSIMH, KOTOPBIMH 324acTyIO CONPOBOXKAAETCS XpoMarorpa-
(bHusl HOHOTeHHBIX coefHHeHHH. Tak, 1axe caMmble COBpeMEHHble HOHO-
oOMeHHbIe KOJOHKH MO 3((eKTHBHOCTH CYUECTBEHHO YCTYNalT KO-
JIOHKaM, 3aMOJIHEeHHBIM CHJHKaresieM H ajkuicuiukarensmu. C apy-
roff CTOPOHBI, HOHOT€HHble COeJHHEHHs] B pexKuMme oOpauleHHO-(a-
30BO# XxpomarorpaduH oOBIYHO JAIOT AaCHMMeTpHYecKHe IIHKH.
K Tomy ke Haubosee rujpo¢uAbHHE OpraHHYecKHe KHCJAOTH U OC-
HOBaHHA BooOUIe caalo yaepKHBalOTCA HeNOJAPHBIMH cOpOEHTaMH.
Hon-napHas xpomatorpadusi BO MHOTHX cJydasix coBmellaer B cebe
JIOCTOHHCTBA oOpauieHHo-a30BOH # HOHOOOMEHHOH xpomarorpa-
¢uu. OCcHOBHble aCHEKTHl TEOPHH M NPAKTHUECKOrO HCHOJb3OBaHHUSA
HOH-NIapHO# Xpomarorpaduu u3JdOxKeHbl B paborax [65, 123, 156,
204, 408].

CyThb 3TOro MeToja 3aKjiidaercd B AMHAMHYECKOM MOAHUQHLH-
pOBaHHH cOpOeHTa rpynnaMy, 061aanomHUMHd HOHOOOMEHHBIMH CBO#-
cTBaMi. B kauecrBe copOeHTa NMPHUMEHAIT OKTHJ- HJIH OKTAJelHN-
cuaukaredb. [loaBuxkHasg dasa NOMHMO OOBIYHBIX AJ5i OOpalIEeHHO-
(ha30BHX pasjeneHHl KOMIOHEHTOB COAePKHT THIAPO(OOHBIE HOHBI
B KauecTpe crnelHduueckux moaugukaropos. Hns pasgenenus oc-
HOBAaHUH NMPUMEHSIOT HaTPHEBBIE COJMH AJKHICYAb(OKHUCAOT C UHCAOM
atoMoB yrieponaa 4—I12, aaa paspesNeHHsi KHCAOT — COJH Terpa-
AJIKH/J1aMMOHHUSL.

B nuteparype mo cux nop He cOpMHPOBAJNOCH €JHHOE MHEHHe
0 MexaHH3Me HOH-mapHOH Xpomarorpaduu. CoraacHo ORHOH MoO-
JeJiH, rTHApooOHble HOHB MOJAH(HKATOpa COpOUPYIOTCS HA MOBEpX-
HOCTH aJjKuJCHJIHKareass TakuM o0pasoM, 4TO K MOABHXKHOH (ase
obpalleHbl 3apsixkeHHHle rpynnbl (puc. 4.40,a; peakuus I). B pe-
3yabTaTe obpasyercsd NOBEPXHOCTh, Ob6jafapouiass HOHOOOMEHHBIMH
csoficTBamu. [Ipeanonaraercs, yTo copOUUsA B TAKHX cHcTeMax MOI-
YHHAETCST OOBIYHBIM 3aKOHOMEDHOCTSIM HOHOOOMEHHOH XpOMaro-
rpadpun (peakuusi II). Takoll TOUKH 3peHHS] NMPHIAEPIKUBAIOTCA aB-
Topbl pa6or [112, 352, 402].

CornacHo NpOTHBOMOJIOKHOM MOJeJH, MOBEPXHOCTHOE MOIH(H-
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Puc. 440. K MexaHusmy HOH-MapHoil xpoMarorpaguu: A — uoHooGMeHHasi copo-
IHsi HA JMHAMHYECKH MOAHGMHIHPOBAaHHOM aJKHJACHIMKarele; B — cop6uus Hou-
HHX Nap Ha aJKWICHIHKarene,

LMpOBaHHe cOpOeHTa He WUrpaer cyulecTBeHHOH pouau. [lpexnosara-
eTcsi, YTo THAPOGOOHBH NMPOTHBOHOH OGpasyer ¢ Xpomartorpadupy-
eMBbIM HOHOM Mapy B pacTBope NMOJABHKHOH ¢asbl (puc. 4.40,6; pe-
akuus III). 3ta nonnas mapa 3ateM copOUpYeT® Ha HENOJSIPHOM
MOBEPXHOCTH MO OOBYHOMY OOpalleHHO-()a30BOMYy MeXaHH3My (pe-
akuua IV). Tako#i B3rasz Ha npouecc HOH-MapHOH XpomatorpadHu
TaKxkKe HMeeT CBOUX NpHBepxkeHues [262, 299, 330]. B noarsepxie-
HHe OJHOTO W JPYroro MexaHu3MmMa NpPHBOAATCH pasHooOpa3HbIe 3K-
ClepuMeHTaJbHble LaHHbBle, OZHAKO OJHO3HAYHOe pelleHHe TNpo-
OneMbl KpaiiHe 3aTPYAHsETCS TeM OGCTOSTENbCTBOM, YTO 00€ MOJENH
NpeanonaramwT OJHYy W Ty XKe CTPYKTYpPY aAcOpOHPOBAHHOIO KOM-
naekca (AK na puc. 4.40). Kpome Toro, BmoJjHe BepOSITHO, 4YTO
HCTHHHBIH MeXaHM3M MpoLecca 3aBHCHT OT THNA JHHAMHYECKOro
monudukaTopa M ycaoBuH onbita. Hanpumep, ycTaHOBJEHO, 4TO
MeXaHH3M COpOLMHA MOpOhHHA U ero aHAJOTOB 3aBHCHT OT JUIHHBI aJ-
KHJIbHOTO PajHKaja B MOJeKyJaX HOH-NapHOro MolHdHKaTtopa —
ankuabensoacyabdonara. B nocaenHee BpeMs npelsioXKeHb TaKxKe
IpyrHe MOJeJH, KOTOpHle B H3BECTHOH cTelleHH MPEOAQJEBAaIOT Mpo-
THBOPEUHA NePBOHAYATBHBIX KOHUEeNUH.

B psie pa6or usyyasach copOuus AHUHAMHYECKOTO MOAHGDHUKA-
TOPa aJKHJACHJAUKAreasIMH. KOMHYECTBO 3TOTO peareHTa B HEMOJBUXK-
HOH (ha3e 3aBHCHT OT ero ruApo(OOHOCTH, KOHUEHTPAIHH B TOIBHXK-
Hoil ¢aze u ee pH. I[lpu orcyrcrBHH OpraHHYECKOrO PacTBOPUTENS
B NOABHKHOH (ase 1160 HeHU3MEHHOH ero KOHUEHTpaUUH H30TepMBI
COpOLHA HOH-MAapHBIX MOAHGMHUKATOPOB OJH3KH K JIEHTMIODOBCKHM.
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I[IpH KOHUEHTPAIlHH HOHA TeTPaGyTHIAMMOHHA 0,007 moab/n noBepx-
HOCTb cOpOeHTa MOKphiTa HM Ha 75%. :

OG6bIUHO KOHLEHTpalHs HOH-NapHOro MOAH(HKATOpa NMPH HACHI-
mennd umeer mopsiaok 100—1000 mxmoaw/r [57, 237, 352]. Ilpu
yBeJIHUEHHH KOHLEHTPAUHH OPraHHYeCKOro pacTBopuTeas B MNOA-
BHXKHOA (hase KOHIEHTPAIHS HOHOB NOAELHIACYAbOaTa H teTpaby-
THAAMMOHHS Pe3KO cHuxkaercs [352]. ITH ke aBTOPH YKa3HBAIOT,
uTo cOpOlHUs HOH-IIAPHOTO PeareHTa Ha MOBEPXHOCTH ANKHJCHIHKA-
resisi HMeeT MECTO TOJbKO TOrAa, Koria copGeHT NMOJABHXKHOH (a3oh
He cmauuBaercs (T. €. OHa COJEPXKHT MaJjo OpPraHHYeCcKoro pacrso-
purens) [349]. Ecam xe copGeHT cMauHBaercs, AONOJIHHTEJBbHOE
BBe/IeHHE B CHCTEMY HOH-NAPHOro MOJH(pHKATOpa cnocoGerByeT yc-
KOPEHHIO 3TIOMPOBAHHS 32 CUET HApacTaHHs B3aUMOJEHCTBHH B MOA-
BuKHOH (ase. VHTepecHble NaHHBIE, YKa3bIBAIOLIHE HAa KOHKYDEH-
M0 HOH-TIAPHOTO peareHTa W OPraHHyeckoro MoAaudukaropa, npe-
craBiennl B pabore [402]. Ha puc. 4.41 usoGpaxeHa 3aBUCHMOCTD
cocTaBa azcopGHpoBanHHOH dasbl Ha JIuxpocopGe RP8 or cozepxa-
HHUsl H-TIpONAHOJA B 3qioeHTe. [IOMHMO H-TPOMAHOMA 3JIIOEHT COAEp-
xan 0,4% ueTpHMHIa (UETHATPHMETHIAMMOHHs GPOMHAA); pH 6,0.
[lo mepe yBejHUeHHs KOHUEHTPALUHH H-PONAHONA B NOIBHXKHOH
}ase ero KOHUEHTPAlUHsd B HENOJABHXKHOHA TaKXe yBejuudBanach,
B TO BpeMs KaK KOHUEHTPAUHs UeTPHMHAA ymeHblanacs. Cymmap-
Hasl KOHIEHTPAIHs H-TPONAHONa H UETPUMHIA COXpaHANA TIPH 3TOM
OTHOCHTEJIbHO® TOCTOSHCTBO.

BeanuuHa ¥ HanpaBaeHue MORHQUIHpyOWEro 3QpeKTa CBAIAHDI
¢ ruapodOGHOCTbIO W 3HAKOM 3apsila HOH-NapHOro MOJH(HKATOpa
(puc. 4.42). Ecan copbar © MOLH(GHKAaTOp HMEIOT OJLMHAKOBLIC 3a-
pAAbI, BBeJeHHE IOCJEHero, yMeHbIIaeT yAepXHBaHHE. ITpu pas-
HOMMEHHbIX 3apsilax yAepKHBaHHe yBejuuuBaercsi. BBeleHHe HOH-
NApHBIX areHToB OGbIYHO HEMHOrO yMEHbUIAeT Jaxe KOI((OHUHEeHTH
eMKOCTH HefiTpaJbHbIXx cop6aToB [28, 58, 59, 67, 210, 365, 406].

[Ipy onMHAKOBOH MOJSAPHON KOHIeHTpauu# Gosee BHIpaXKeHHBIH
MoZH(HUHpYOWHKE 3hdeKT XxapakrepeHn mas Gojee rHApPOPOGHBIX
HOHOB, ¢ GOMBIIHM YHCAOM aTOMOB yraepoaa [59, 175, 204, 437].
B pabore [58] mokasaHO, YTO pa3HHUA B JEACTBHH TOMOJIOTHYHBIX
HOH-TIApHBIX PEATeHTOB ONPENeNseTcs Pa3NUYHAMH HX COGCTBEHHBIX
cOpOUHOHHBIX CBOHCTB. 3aBHCHMOCTb YAEPXKHUBAHHA OT KOHUEHTpA-
WMH TOJyYaercs OXMHAKOBOH s n100HX MOAH(HKATOPOB, €C/H
BBHIPAXKaTb KOHIEHTpPAUHIO HE B MOJAX Ha JHUTP noABUKHOH ¢asbl,
a B MOaSIX Ha rpaMM copOeHTa.

CornacHo kpuBoit 3 pHc. 4.42, 3aBHCHMOCY® YIEpXKHBaHHA OT
KOHLEHTPALHH HOH-IapPHOr0 peareHTa nMeer Maxcumywm. [lonoxe-
HHE €ro Ba)KHO 3HATb XOTS OH OPHEHTHPOBOYHG TIpH BHOOpeE yCJO-
BHiT smoupopanus. O6cyxknaeMass KpHBasi BOJIHIM MaKCHMyMa JO-
CTaTOYHO TOJIOTa, MO3TOMY, €CJiH peyb He HIAET O TOHKOH ONTHMH-

3allHH pa3jeJIeHus CJOXKHOH CMECH, BHOJIHE MOXHO BOCHOJb30-
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Puc. 4.41. 3asucuMocth MaccoBofi gonu Xns K-mpomakona (I) u Gpomuaa ne-
THITPHMETHIaMMOHHS (2) B HenoaBHXHOH ¢ase oT oGbeMHOH JoaH npona-
HOJMa B NoABHXHOH (ase. 3 — cyMMapHoe cojepXkaHHe NPONAHONAa H AHHAMH-
4eckoro Moaugukartopa.

Puc. 4.42. TunHuHHe KpUBHie, BHPAXKAIONHe 3aBHCHMOCTh YAepKHBaHHS OT KOH-
UeHTPallMH HOH-TAPHOTO pedreHta B noaBuXHOA ¢ase: | — copbar HeifiTpaseu;
2 — Hou-napuHil peareHT H copbaT HMEIOT OAHHaKOBHe 3apsaab; 3 — 3apsaau
HOH-TIapHOTO peareHTa H copbaTta NPOTHBOMOJOXKHH.

BaTbCs CPeiHUMH NaHHBIMM U3 Jaurepatyphl [57, 156, 204, 209, 210,
262, 322, 323], M3 nux caenyer, uro MomuduuHpyromui s¢dekr
BCerja MposiBAseTCH MOCTATOYHO OTYETJNHBO, eCAH KOHUEHTPaUHs
MOH-TIAPHOTO areHTa HaXoxuTcst B npenenax 1—10 mmoan/a.

Ha npossnenne wmoguduuupymouero spdekra cyirecTBeHHOe
BausiHue okasbiBaer pH moxBuxkHON (a3H. Accoupaunus MoauHka-
Topa ¢ copb6aToM, rae Obl OHa HH NpPOHCXOAMIa, OyneT HauGoxee
npoyHo#l, ecan 06a oHu HoHH3HpoBaHH. [losromy pH moaBHXKHOK
¢a3sl BHIGHPAIOT B 3aBUCHMOCTH OT CBOHCTB copbara H MOau(HKa-
topa. Ha puc. 4.43 uzobpaxkeHa THNHYHAs 3aBHCHMOCTb KO3(du-
UHEHTOB eMKOCTH cyia6Gofi KucoTel oT pH noasHkHOH Ga3bl U KOH-
leHTpauun moaugukaropa. Huxuas KpuBas, COOTBeTCTBYOLIas
0GBIYHOMY 06pailleHHO-(h)a30BOMY pexkuMy, coBlajaeT mo ¢opme ¢
kpuBbiMH puc. 4.4. [Ipn no6GaBneHHH B NMOABHXHYIO (ha3y NUHAMH-
YecKOTro MOZH(HKATOpa yIepXuBaHHe yBenuuuBaeTcsd. Dosee Bcero
3ToT 3¢ dekT BrIpaxkeH npu pH okono 6, rae B AOCTATOYHOH CTeNeHU
WOHH3UpPOBaHH H cop6at, H MoaH(pHKaTOp. PeKomeHayemble 3Haye-
nus pH nast woH-napHoii xpoMartorpaduH npHBeleHb B Ta6a. 4.38.

CucreMaTHyecKHe CBeJeHHS O BJHAHHH KOHUEHTPallHH OpraHH-
YeCKOr0 pPAacTBOpHTENS HA KO3(GHUHEHTH €MKOCTH B JIHTEpaType
CPaBHHTEJIbHO HEMHOTOUHCJIeHHH, HO H310T OCHOBAHHSl MONAararh,
YTO B 3TOM pexHMe cobaionaerca ypasHeHue (4.52). OrmeueHO
[57], uTo npH NOCTOSIHHOH KOHUEHTPAUHH HOH-APHOTO MOIAHOH-
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0.2 Puc. 443. Tunuuunie 3aBHCHMOCTH YAep-

- XHBauHa chaa6oi KuCJIOTH oT pH moa-

BuxHOA ¢asw. Ilnppu Ha KpHBHX —

) 0 - KoHueHTpaUus  HOM-NIAPHOTO  peareuTa
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pH {(MMOAB/7).

KaTopa B HENOABHUXKHOA (ase BelHUMHH 1gk’ yMmeHblIalOTCA 10
Mepe POCTa KOHUEHTPALHH OPTaHHYEeCKOro PacTBOPUTENs B NMOABHK-
Holt ¢ase. B pabore [329] mokasaHo, YTO B HOH-IAPHOM peXHMeE
BLINOJIHAETCS YpaBHeHHe (4.46). Jlannnle paborm [285] mo xpoma-
Torpaduyu XKesyHHX KHCAOT HepepaGoTaHH HAMH B KOOPAMHATaX
ypasHenHs1 (4.52), nosiyueHbl KO3(GQHIHEHTH KOPpPEeISilHH, NpEBH-
watomue 0,99. KosphHuueHTH b H p ITHX YpaBHEHHH MOAUHHSJIHCDH
TaKXKe KOMIEHCAalHOHHo#A 3akoHoMepHocTH (4.55) (cm. taba. 4.20).
KoMneHcanyoHHble 3aBHCHMOCTH MeXJAy SHTajbluefi H SHTponued
copbuuH MOryT OHTb HCNOJB30BAHBl M I/l HHTEPHPETAUHH MeXa-
HH3Ma ylepxxuBaHHs [329, 330].

CJ0XHOCTb TpOLECCOB, NMPOTEKAIOWHUX NMPH HOH-NApHO# XpoMma-
Torpaduy, HPenATCTBYeT CO3AAHHIO MoJeneH, ONHCHBAIOUIHX BJHS-
HHE CTPYKTYDHHX (akTopoB cOp6aToB Ha yAep:KHBaHHe. B naHHoM
pexuMe Hapsiay ¢ ruapogobHOCTbi0 cop6aToOB yaepKHBaHUE OyneT
onpenensiTbCs U BeJHYHHaAMH DK,, OJHaKO aHalH3 OTHOCHTENBHOH
poJH 3THX (aKTOPOB OCyIIeCTBHM ¢ TpyAoMm. MmeloTcs ykasanus,
YTO MapaMeTpPH Mopesed yAEpPXKHBAHHS MOXKHO CBfI3aThb CO BKJa-
JAaMH ONpeleNeHHHX CTPYKTYPHHX (parMeHTOB H N-KOHCTAHTaMH
rufpopobuocth 'anga [69].

[Tpu pasgeneHHH CJIOXKHHIX CMeceH, cofepXkailHX copbaTH pas-
JHYHOH OCHOBHOCTH U THAPOGOOHOCTH, B COOTBETCTBHH C CYLIeCT-
BYIOLIYMH TEOPETHYECKHMH -NPEACTaBeHUAMH TPYJHO NPEABHICTb

Ta6auua 4.38
Bowbop pH nodsuxcrod ¢pasvt

THn copGata pK, HutepBaa pH
CHJIbHBIE KHCJIOTH <2 2—7
Canabuie KHCIOTH >2 6—7
Caabue OCHOBaKHS <8 2—5
CH/AbHHE OCHOBaHHS >8 2—7
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C ROCTATOYHOR TOUHOCTBLIO OTKJMK CHCTEMBl Ha H3MeHeHHe TeX HJH
HHBIX ycnoBH# onbita. [lo3TOMy ANA NOHCKa ONTHMANbHBIX PEXH-
MOB 1eAeCO06pa3HO NPHMEHATh CTATHCTHYECKHE METOAH.

B nocaegHHe roanl Bo3pacTaeT BHHMaHHe HccaegoBaTesiefi K
munenaapHofi, uau ncesiodasoBofi, XKHAKOCTHOA XpoMarorpagpHu
[43—45, 75, 120, 161, 260, 271, 324, 450]. ITonBHXubEe (a3, Hc:
noJab3yeMble B 3TOM pE€XXHME, aHAJOrHYHH NPHMEHAEMBIM B HOH-
napHofi xpoMaTorpadHH, Ho COAEPKAT NOBEPXHOCTHO-AKTHBHBIA MO-
AM(HKATOP B KOHIEHTPAUHAX, AOCTATOYHHX A/ 00pa3soBaHHS MHU-
nean. Monekyasl cop6aToB MOTYT CBA3HBATbCA C MHIENNAMH, JH60
He CBA3bHIBATHCH, JHOO BHITAJAKHBATbCH 3JEKTPOCTATHYECKHMH CH-
JaMH M3 OKpecTHOCTH Muueann [43]. [lepsomy THny B3auMojae#ct-
BHSl COOTBETCTBYET PE3KO€ yMeHbllleHHe yAepIKHBaHHf, TpeTbeMy —
yBesiHyeHne. MHnenJsipHasi XpoMaTorpagus OTKPHBAaeT Nepen 3K-
CEPHMEHTATOPOM JAONOJNHHTENbHHE BO3MOXHOCTH BapbHPOBAHHS
yIepKUBAHHS H CeJEeKTHBHOCTH. TaK, HampHMep, B MHLENISIPHOM
pexxuMe yaaercs 3aionpoBathb ¢ Yabrpachepa ODS anrpauen c mo-
MOLIbI0 MOABHXHOA (asH, cojepxKauied Bcero 3% nponaHona.
B ychoBusx o6GbiyHO# oO6pailleHHO-(Pa3o0Bo# XpoMaTorpadHu Aas
storo tpebyercsi He Menee 30% opraHHyeckoro pactBoputens. Kak
ykasaHo B paborax [120, 271], npumeHenHe MHUENNSPHOA XpoMa-
TorpaHH OCOGEHHO BBICOAHO TIPH IPAAHEHTHOM 3JIOHPOBAHHH. JTO
CBfI3aHO C TeM, YTO KOHIEHTPAUHsi CBOGOAHOrO MOBEPXHOCTHO-3K:
THBHOTO areHTa B pacTBOpe MOYTH MOCTOSIHHA, & YBEJIHYEHHE 3JIIOH-
pylolleli CHAH JIOCTHraeTcsl 3a CYeT H3MEHEHHsI KOHLUEHTPAUHH MH-
wean. O6beM 3J10€HTa, TpeOyeMHH N5l YPaBHOBEUIHBAHHS TaKHX
CHCTEM, He TpeBHIIaeT cBOGOIHOrO 06BEMAa CHCTEMB OT HHXKEKTOpa
J0 BXoJa B KOJOHKY. B KauecTBe MHUenn006pa3oBaresisi MOXKeT HC-
N0Jb30BAaThCAl  HEMOHOTE@HHOe  MOBEePXHOCTHO-aKTHBHOE  Belle-
CTBO — MOJHOKCH3THNEH-23-10eKaHoA [75], a TakXKe UBHTTEPHOH-
HBIi areHT — NPONaHCYJIb()OHAT IOMELHJIHMETHAaMMORASA ‘[324].
VcTaHoBAEHO, YTO YYBCTBUTENBHOCTb TAKOH CHCTEMH K DPa3idyHAM
cop6aToB MeHblle, 4eM y OOBIUHHX O06paileHHO-(a30BBIX CHCTEM.
CaefoBaTe1bHO, OJHHM H3 TEPCNeKTHBHHX HaNpaBJeHH# HCHOJb30-
BaHHS MHLENJSIpHOH XpoMaTorpauH MOXKET SBHTbCH aHAJH3 CMe-
cefi CoelHHEHHA pPa3aHYHOA XHMHYECKOH NPHPOAH.

TIpeanoxeHa Mojeb, ONHCHBAOMAN NPONECCH B MHIEMISPHOH
xpoMartorpacdun HefiTpaibHbX Mosekya [44] u HoHOB [45] Kak
pacnpefenenne cop6aTa MeXIy TpeMs (pa3aMH: HeNOJBHXKHOH, MO
BHKHOH H MHIEJJAMH, epeMellalOIHMHCA [0 KOJIOHKe C MOJBHXK-
HOH ¢a3oh.

o nanuum [161], npu mepexone MpoUEcCa B MHLENASPHHMA pe-
JKHM MOJKET H3MEHATbCS CEJIEKTHBHOCTb pa3jieieHHs H Jaxe nops-
JOK 3JIIOHPOBaHHsL.

Ha npumepe psiia XeqaTOB METaNJIOB MOKa3aHO, YTO 3TH COp-
6aTH BCTYNAIOT BO B3aHMOJEACTBHE C HEMONSPHHM APOM MHUEJJIH
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[260]. HezocraTok MulleansipHOil XpoMmaTorpaguu 3akjalouaercss B
MOHHKEHHOH CKOPOCTH Maccolepeadyd Mex1y MHUEeJNJIOH W pacTso-
puteney [450], uto BexeT kK CHUKeHHIO 3)(HEKTHBHOCTH pasjeJe-
uusa. [loBHIeHHe TemnepaTypbl KOJOHKH MO3BOJASET 3TOT HENOCTa-
TOK YaCTHYHO YCTPaHUTb.

JluranpoobMennass Xxpomartorpadusi, BHepBble TNpeLaOKeHHas
B. A. laBankoBuiM [21, 107], Tak:Ke OGBHYHO OCHOBAHA HA JHHAMHU-
YeCKOM MOAMQHUUpOBaHHA. B HacTosumee BpeMs OHa siBAseTcs Ha-
HOoJ/ee ceJeKTHUBHBIM CPEJICTBOM pasjieleHHs] ONTHYECKHX H3oMe-
pos. OCHOBBI 3TOr0 MeToXa H 0630p JOCTHIKEHHH H3JIOXKeHbl B pa-
6orax [7, 105, 106]. Bo3amMoxHbl TpH BapHaHTa MOAM(DHUKAUUA B JIH-
rangoo0Mennblx cdcreMax. OnHH M3 HHUX INIpelycMarpuBaeT KoBa-
JEHTHOe CBs3bIBAHHE ONTHYECKH AKTHBHOIO areHTa, valle BCero
AMHHOKHCJIOTBI, ¢ MaTrpuueld copbeHra. B cucTeMy ¢ NOABHXKHOIM
(a3ofi BROAAT HOHB MeTaJjla-KOMIJAeKcoo0pas3oBaTes, cBA3HBAIO-
LIHecs ¢ ONTHYECKH AKTHBHHIM copOeHTOM. Mertann BeIOHpaOT Ta-
KAM 00pa3oM, uTOObl mMocje CBSA3BIBAHHA ¢ cop0atoM  oc-
TaBaJIUCh elle JBe BaKAHTHble MO3UUUU AJ1f CBA3BIBAHHS ¢ HOHAMMH
cop6atoB. B 3aBHCHMMOCTH OT KOH{HTrypaumuu copHaTOB NPU 3TOM
BO3MOXKHO 00pasoBaHHe ABYX [QHACTeDPEOMEePHHBIX KOMMJekcoB. Ha-
NpHMeEp, ecd COPOEHT COLePAKHUT L-aMHHOKHCJAOTY, OH MOXET ¢ pa-
uemuuyeckum copbarom ob6pasosate L,L- u L,D-komnmekch. [lo-
CKOJIbKY YCTOHYMBOCTb 3THX KOMILJIEKCOB PAa3JIHYHAa, CPENHSSI CKO-
pPOCTb MHIpPAlMH IHAHTHOMEPOB TOXKEe pal3jiHyHa.

Hpyroii BapHaHT peasH3alldd JUTAaHLOOGMEHHOrO MeToda 3a-
KJI0yaeTcss He B KOBAJIGHTHOM CBS3bIBAHMH aMHHOKHCJAOTH C COp-
GeHTOM, a B JHHAMHYECKOM MOXHGHUHMPOBAHHH HEMOJSIPHOTO COp-
OenTa rHAPOQOGHBIM TPOU3BOLHBIM ONTHYECKH AKTHBHOH aMHHO-
KHCIOTHL. [lanee Ha HeM (UKCHpyeTcsl MeTaJi-KOMIJIEKCOOGpaso-
BaTeJqb, H MpollecC MPOTeKaeT TaK ke, KaK B NepBOM cJydae.

Hakonen, Bo3MOXKHO MOAMGHIHPOBaHHE He CcOpOEHTa, a MOA-
BHXKHOH dasn. B 3TOM cayuae nuacrepeoMepHble KOMIJIEKCH 06-
pasylwTcs B 3JII0€HTe, a cOpOEHT KaK TakKOBOH SHAHTHOCEJIEKTHB-
HBIMH CBOHCTBAMH He oGJanaer. Pasjenenue gocTHraercss 3a cuer
pa3Holl CcopOHPYeMOCTH KOMILJIEKCOB Ha HecmeUH(HYecKOH Hemoji-
BHKHOH (asze.

Haub6onee Bneuatasiioumide npakTHYeckKHe Pe3yJbTaThbl MOJIYYeHbI
NOKa B JMraHioo0MeHHOH XxpoMaTorpadHy¥ aMHHOKHCAOT. Mexny
TeM sICHO, YTO NPHUHUMI MeToAa — OOIUH, NPUMEHHUM JJs COelH-
HEHHH DasNHYHBIX KJIACcCOB, H cJelyeT OXKH1aTh, YTO YHCJAO 3a]ad,
PellIeHHBIX ¢ ero NOMOIIbIO, OyeT MOCTeeHHO BO3PaCTaTh.

K cicreMaMm ¢ JUHaAMHYeCKHM MOJHPUUUPOBAHHUEM OJHU3KH MKHI-
KOCTb-XXHKOCTHBle XpOMAaTorpaduyeckie CHCTeMB, B KOTOPHIX He-
MOI1BHKHAsE (a3a reHepupyeTcsi NMOABHIKHOH, HMelOLlel COOTBETCT-
ByloulHM obpasom mopoGpanHbifi cocras [103, 207, 208]. das npu-
FTOTOBJICHHSl TAKHX CHCTeM IepeJ IKCNepPHMEHTOM B OTAEJbHOH €eM-
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KOCTH NMPUBOASAT B PaBHOBeCHe ABa Hau Gojiee B3aHMHO HeCcMeEllIHBa-
IOLIAXCA pacTBOPUTENs, HaNpUMep IHMETHICYAb(OKCHI U LHKJIO-
rekcad. Ecau B kayecrBe HOCHTeNs HENOABHXKHOH (a3bl HCHOAb-
3yIOT CHJIHKare/ib, Yepe3 KOJOHKY NPONYCKalOT MeHee MNOJAPHYIO
¢asy, T. e. HacbllleHHbI PACTBOP AMMETHUJICYAbPOKCHIA B IUKJIO-
rekcane. Ilpu vMHepPTHOM HOCHTeJle — OKTaJeUHJCHJAHKATeJie B Ka-
YecTBE 3IJIIOEHTA HCMOJb3YIOT Oojiee MoJsAPHYIO (asy. Kommonenr,
Jydylle CMau¥BAIOUHH HOCHTeNb, 00pasyeT Ha NOC/AeJHEM MJEHKY
HEeNOJABUXKHOA XKHUAKOH (a3bl. YCTaHOBJEHO, YTO CHCTEMB 3TOrO
THOA 00J1afalT BLICOKOH BOCIPOH3BOAHMOCTBIO H CTaOHJIbHOCTBHIO.

Conocrapaenue KoIp(UUHEHTOB eMKOCTH M pachpefieseHus,
Ha#fIeHHBIX B AHAJOTHYHBIX CTATHUYECKHX CHCTEMax, [0Ka3ajo, YTo
B MONOOHBIX caydasiXx o6pasyloTcsl HCTHHHBIE CHCTEMH KHIAKOCThb—-
XKHAKOCTb. HenocTaTkoM TakuX AHHAMHYECKH TeHePUPOBAHHBIX He-
MOABHKHBIX (a3 sABAsieTCH OTPAHHYEHHAS BO3MOKHOCTb BapbHpPO-
BaHHsA COCTaBa MOABUKHOH (asbl. C ApPyrofl CTOPOHBI, HX BHejpe-
HHe MOXEeT 3HAYMTENbHO DACILHPHTbL ApPCeHa] CeJeKTHBHOCTH XKHI-
KOCTHOH XxpoMartorpaguu. Ilosromy, HecMOTpsi Ha psii OrpaHuye-
HHUH, OHH MOTYT HaHTH NPHMEHeHHe B DYTHHHOM aHaJjuze auGo mpe-
NapaTHBHOH XpoMaTorpaduH.

Psan uccnenosatenelt ¢ moMoumb0 THHAMHYECKOTO MOIUPULHPO-
BaHUS MOJYYHJIH CHCTEMBl, IO CBOHCTBAM HANOMHHAIOIIHE CHCTEMBI
C XMMHYeCKH CBS3aHHBIMH HENOABHXKHBIMH {asamu. [lpu 3tom
4acTo oTMedaercs BHICOKasg 3()(eKTHBHOCTb, CTAOGHIBHOCTb M XOPO-
wasi BOCHPOM3BOAUMOCTb pe3yabraToB. Tak, B paGore [141] onu-
CaHO MoBeJeHHe TOJHALEPHBIX APOMATHYECKHX COeJUHEHHH Ha cH-
JIUKarene ¥ OKHCH UMPKOHHSA, HAXOAALIHXCS B PAaBHOBECHH C TH-
MUYHBIM OOpalleHHo-()a30BbIM 3JI0EHTOM — CMEChbI0 MeTaHoJa, I
oAbl (1:1). K anroenty no6aBisiiu passinuHble KOJHYECTBA IETHJ-
TPUMETHIAMMOHHHOpOMHLa. BBeeHHe 5TOro peareHTa B NOABHKHYIO
¢pasy B konuentrpanusix Ao 0,01—0,02 Mosb/sn NpuBOIHAO K BO3pa-
CTaHuio ypepxuBanud. Ilopsanok saoHpoBaHusi cop6aroB — obpa-
mieHHo-pa3oBbld. Kak BHAHO H3 puc. 4.44, BeJMYHHBL yJepKHBa-
HUSl Ha CHAMKaresje, MOAMGHUHPOBAHHOM JMHAMHUYeCKH, H OKTaje-
UHJACHAHKAre/e pasjuualoTcs He CAHIUKOM cHAbHO. Koadduuueur
eMKOCTH Ha JHHAMHYeCKH MOAH(MHUHUDPOBAHHOH OKHWCH LHPKOHHS
MeHbllle, YeM Ha aHaJorH4YHbiM 00paszoM o6pabOTAHHOM CHJIHKA-
reje, # pasHula NPHMEPHO COOTBETCTBYET Pa3JiIMUHOH yleJbHOH MO-
BEePXHOCTH 3THX cOpOeHTOB. 3aBHCHMOCTb YAEpPXKHBAaHHS OT KOH-
LIEeHTPAllHH MeTaHoJa B NOABHXKHOH (ase TakxKe HaNOMHUHaeT 3a-
KOHOMEpHOCTH, XapakTepHble i1 obpalieHHo-(a30Bo# Xxpomarorpa-
$UH Ha AJKHJICHJIHKATeNsiX.

CucreMHbl, COCTOSIIIHE U3 CHJMKAresi, AMHAMHYECKH MOTHMHLHU-
POBAHHOIO UETHJITPHMETHIAMMOHHHODOMHUIOM, H3y4YeHBl TaKke B
paborax [177—179]. Ilokazaubl myTH PeryJHPOBaHHs yaepiKHBa-
HHUSI X CeJIeKTHBHOCTH 3a cueT H3MEHEHHs KOHUEHTpAalHd Moaudu-

12 — 137
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Puc. 444. CpasHenne K03} du1HeHTOB
€MKOCTH Ha OKTajenuJacuiukarene [unep-
cun ODS (%)) ¥ nHMHaMHueckd MOAHGDH-
IHPOBaHHHX copGeHtax (k'p): cuiMKarede
(a, yaenpuasi mnoBepxuocTb 200 m?/r) u
OKHCH UHMPKOHHSI (6, yJeJbHasi IOBepXx-
nocte 9 M%/r). Copbarni: /| — dayopeHo;
2 — wHadpramuu; 3 — aHTpaueH; 4 —
nupeH. Hauubie u3 [141].

OUPYIOUIer0 HOHA, HOHHOH cHJbl, pH, TNpHpOABI W KOHUEHTpauHH
OpraHH4ecKOoro pacTBOpUTessl B MOABHKHOH (pa3e. [IpuBeneHbl MpH-
Mephl pasjiejieHuss HeKOTOPLHIX KJIACCOB BellecTB, MpeAcTaBsIOLInK
HHTepecC B JIeKaPCTBEHHOH XHUMHH: TPUUMKJAHYECKHX aHTHjeNnpecCaH-
TOB, cTepoHjoB, Genzoaros, 6apbutypatos [177]. IloBepxHOCTHO-
AKTHBHbIe aHHOHBI, HANIpUMep AOJEUUJIACYAb(aT, TaKKe MOryT GHTb
CBSI3aHbl AHAJOTHYHBIM 00pa30M C MOBEPXHOCTBIO OKHCH aJIOMHHHSA
[140]. Tlpu 3ToM 0OGpa3yioTcs CHCTeMBbl, KOTOpblE MO OTHOUIEHHIO K
He#TpaJbHBEIM copb6aram BeayT cebs kak OObYHBIE oOpaueHHO-(a-
3oBble. B To ke BpeMs KaTHOHB COPOHPYIOTCS OZHOBpPEMEHHO IO
rupopo6HOMY U HOHOOOMEHHOMY MEXaHHU3MaM.

CornacHo pabore [142], nuHamuyeckoe MOAHGHUMPOBAHHE Ha-
6J105aeTcsl TaKXe NPH HCNOAb30BAHHH HEHOHOTEHHHIX MOBepPXHOCT-
HO-akTHBHEX BeutecTs (tBuHb 20, 40, 60, 80). YcraHOBA€HO, 4TO
OHH OYeHb NPOYHO CBA3AHH C NOBEPXHOCTBIO CHJHKArejss U INOJ-
HOCTBIO CHATb MOAH(QHUUUPYIOIHA cAOH, OAHAXKAB 00pa3oBaHHH,
He ynaeTcs GaxKe HeCKOJbKHMH JIMTPAMH BOZAB HJIH BOJIHOTO MeTa-
HOJIA.

B pa6ore [236] onucaHo pasjesieHHe JeKapCTBEHHBIX BelleCTB
pAxa (eHOKCHNPOMAaHONAMHHA HA CHJIHKareje, THHAMHYECKH MOIH-
(uuHpoBaHHOM ruApodOOHBIMH aMHHaMH. B oTcyrcrBHe MORUQpH-
KaTopa pellaomHui BKJAAL B yAePXKHBAHHE BHOCHT CIOCOOHOCTDb COp-
6aros K 00pa30BAHHIO BOAOPOAHLIX CBfi3eH, a B pexHMe IHHAMHU-
4eCKOr0 MOAH(DHUHPOBAHUSA — HX THAPOPOOHOCTE.

Ilpu BBegeHUH 106aBOK IHAPO(POOHBLIX AHAMUHOB B NOABHXHYIO
dasy, cocTosAIlly0 H3 BOABl W OPraHHYECKOrO PACTBOPHTENA, CHJH-
Kareqalo yzxajoch NPHIATh CBOHCTBA, XapakTepHble A aMHHOAJ-
Kiscuaukaresnei [79]. ITopsiok 3/7110HPOBAHUS YIJI€BOLOB HA TAKOM
copOeHTe CBHIETeAbCTBYeT O TOM, YTO C NOMOLIBIO OJHOH aMHHO-
TPYNIbl ANHAMHYECKHH MOJU(PHKATOD CBA3AH C CHAMKAreJNeBOH MaT-
puued, a BTopass obpauieHa B CTOPOHY NOABHMXKHOH (a3l H OTBeT-
CTBEHHA 3a ylep:KuBaHHe copbatos [440].

AsTophl pabotr [424, 425], 106aBAsisS K 3JMI0EHTY OObIYHOH 0Opa-
IEeHHO-(a30BOA XpomarorpadHl MEeHTaHoJ-1, MonyYuan Ha copOeH-
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Tax Jluxpocop6 RP2, Jluxpocop6 RP8, JIuxpocop6 RP18 cucrems,
0 XapaKTepHCTHKaM NpHOJHKaOWHKecs K paclpeeaUTelbHOi Xpo-
MaTorpauu «KHIAKOCTb—KHAKOCTb». [IpH 3TOM oOaHOBpeMeHHO
B psille caydaeB YAaJOCbh DeajH30BaThb HOH-MApHBIA pacnpenesy-
TeNbHBI PeXHM. ITHM CHOCO6OM MOMKHO XpOMATOrpadupoBaTh
TPHUHUKAHYECKHE aHTHACTIPECCAHTH H DAL APYTHX aMHHOB, NpHUYEM
CHACTeMA TaKxe NOBOJbHO CEJIEKTHBHA NPH paslesieHHH Yuc-Tpauc-
u3omepon [425].

[unpookucs TeTpaaiKuAaMMOHHS HCNOJb30BAHBI TaKkKe s
MOJH(HKAUNHA CHJIMKAresisi TIDH 3JIOHPOBAHHH OPraHHYECKHMH pacT-
BopuTensiMH. Takue HeBOAHBE CHCTEMbl MOTYT HCNOJb30BATBHCH ¢
3IeKTPOXHMHYECKUMH aeTekTopaMu [163].

HuHamuveckoe MOTUGMHUHPOBAHHE MOXKET CJAYXKHTb He TOJABKO
CPEACTBOM PpaJ¥KaJbHOrO HU3MEHEHHs MeXaHH3Ma copOuuH, HO H
CPEICTBOM DEeryJUpOBAHHS CEJEKTHBHOCTH, TNONABJCHHS HeXKesa-
TeJbHBIX NPOLECCOB B KOJOHKE, MPHUBOAAUIMX K HCKAXKEHHI0 (HOpMBI
nika. Tak, B 0ObYHOM oO6panieHHO-$a30BOM pexume 106aBKa
0,005 monb/n HOHMIAMHMHA K TMOABHXHOW (asze MO3BOJMAA CylleCT-
BEHHO COKDaTHTb BPeMs aHAJH3a M YJAYYIIHTb (OPMY NHKOB TpH-
UHKJIMYECKHX aHTuaenpeccantoB [98, 257]. Bausuue po6Gasok
pasiHyHBIX KapGOHOBBHIX KHCJIOT NMPH HOPMAaJbHO-(a30BOH XpOMaTo-
rpauu AeTanbHO u3ydeHo B pabore [162]. dtu noGaeku 3nauu-
TeJbHO yayuymaoT ¢opMmy XpomarorpaduuecKHx MHKOB (0COGEHHO
no0aBKH KapGOHOBBIX KHCJAOT ¢ 6oJiee AJHHHOM yrieBOAOPOLHOH
1eTbIo) .

B paGote [311] B KauecTBe ZUHAMHYECKUX MOAH(PUKATOPOB NPH
XpoMarorpaduyd aMUHOB OBJIM HCNOJNb30OBAHBl KpayH-3¢Hpel. Hx
BBenende B cucremy (0,01—0,05 monb/n) yBennuuBajio ymepKupa-
HHEe aMHHOB H AMHHOKHCJAOT M IPaKTHYeCKH He BJAHANO Ha KO3(d-
QuuUUEeHTH €MKOCTH HeHTpaJbHBIX copbaToB. COriacHO MpenJioXKeH-
HOH MOJeH H 3KCIeDHMEHTaNbHBIM JIaHHBIM, NPH AajbHeHlleM MOo-
BBIIIEHHH KOHUEHTPAUHH KpayH-3dHpa MNPUPOCT yIEpKHBaHHUS
NOCTeNeHHO NpeKpallajcs W yCTynmaJa MecTo O6pPaTHOMY mpoueccy.

Monundukanus Jluxpocopba RP8 tpubyruidocdarom u Apyramu
NpoH3BOAHBIMH (pocopa Hcnonb3oBaHa B pabore [287] ans us-
MEHEHHs BeJIHYUH yJEepKHBAHHS M CeJeKTHBHOCTH pasjiesieHus psiga
apOMaTHYECKUX KHCAOT U (PEHOJIOB.

B oTaeabHHIX cayuyasx yaaercs NOJYyYHTh AHHAMHYECKH MOIH-
GUUYMPOBAHHBIE CHCTEMH, OO6Jjanaloniie 3HAHTHOCEJCKTHBHOCTBIO.
Hanpumep, noasipubifi copbeHT MoxXeT OblTb MOAMGMHLUHPOBAH H3
HenoJIIPHOH MNOABHAKHOK ¢a3bl D-(—)xunuHom [320]. Ha rtakom
cop6eHTe JOCTUTHYTO pasjeseHHe KaM(pOpCy.Tb()OHOBOH KHCJOTHI.
Bu6op cucTeMbl pacTBopuTesiell B MOAOOGHBIX Cly4asix AOJKEH GHITH
TAaKHM, 4TOOBl JpyrHe npoLecchl AHHAMHYECKOTO MOAM(HIHPOBa-
HHUS CBOAMJMCH K MHHHMYMY U copbuus onpefensiiach HMEHHO
B3aUMOJEeHCTBHEM pa3iesisieMbiX MOJEKYJ C MOJEKyJaMH XHpaJjib-

12*
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HOro AMHAMHYECKOro MORu(HKaTOpa, HO He ¢ JPYTHMH KOMIOHEH-
TaMu cHCTeMBl. B yacTHOCTH, AJISl YCNeIIHBIX pasje/ieHH# Takoro
pona Heo6XOAKMO, YTOOB! BOJA B CHCTEMe OTCYTCTBOBaJa.

[lepeuncsieHHble B JaHHOM pasjiesie NpHUMepbl M BapHAHTHl JH-
HAMHYECKOTO0 MOAHMGUIHPOBAHNA JAJIEKO HE HCYeplbiBAIOT BCEro
pa3no06pa3usi HOBHIX COPOLHOHHBIX CBOHCTB, KOTOpble 3THM CIIO-
co6oM MOXKHO NMPHIATb TPAAHIHOHHBIM copbeHTaM. B To ke Bpems
oHM y6eXKaloT B TOM, YTO BO3MOXKHOCTH PeryJiipOBaHHUs CeJeKTHB-
HOCTH pasfiejeHHsl Ha OTHOCHTeJbHO HeGOJMbIIOM acCOPTHMeHTe
O6BIYHBIX COpPGEHTOB MOTYT OBITb 3HAYHTEJbHO pacCIIHPEHBl ¢ MO-
MOUIbIO 3TOTO NPOCTOrO H AOCTYNHOrO METOnA.

5. METOLHYECKHE OCHOBDbI B3)XX

5.1. ATIITAPATYPA

Bce ysibl coBpeMeHHOro XHAKOCTHOTO XpomaTorpaga sBJsi-
I0TCS 110 CBOeH CyTH NepudepHUYECKHMH, BCHOMOraTe/bHbIMH 3Je-
MEHTAMH II0 OTHOIUEHHIO K KOJIOHKE, TJe MNpOTeKaeT COB6CTBEHHO
¢usnueckuit mpouecc pasgenesusi. PaGoune mapaMeTpsl BbICOKOI(-
(GeKTHBHBIX KOJIOHOK ONpeje/slloT OCHOBHble TeXHHYecKHe TpefoBa-
HHS, TpefbsiBAsieMble K psily JAPYrHX 3/eMEHTOB ammapaTyphl.
K Takum napaMerpaM OTHOCATCS B MepBYIO Ouepefb BHICOKOE
THAPABJHYECKOE CONPOTHBJEHHE H MaJasl cTelleHb pa3MbIBaHHS XpPO-
MaTorpauyeckHx 30H, a TakxKe He(oJblIHe OObeMbl aHaJHTHYEC-
KHX KOJOHOK a1 BI)KX.

Cop6enThl, ncnoan3yemble B BO)KX, xapaktepusyloTcsi BbICOKOH
CKOPOCTbIO MaccomepenayH, 4yTo Mo3BoJsieT paboTaTh mpH GOJABIIHX
JHHEHHBIX CKOPOCTAX IOTOKA MOABHXKHOH a3l 6e3 cHUXKeHHS 3d-
(eKTHBHOCTH pasfeneHus. IDTo, OAHAKO, NOCTHraeTcs IJaBHbIM 06-
pasoM 3a cyeT yMeHbIUeHHst pasmepa uyacThu copOenra. [lostomy
MOTEHLHAJbHO BbICOKAs CKOPOCTb Mpollecca pasfiejieHnsi MOXKeT ObiTh
peaJu3oBaHa JHUIUb B TOM cJydae, ecJH MOJBHXKHAA (a3a mojaercA
B KOJIOHKY MOJ AOCTAaTOYHO BLICOKMM JaBJIEHHEM.

C npyro#t cTOpoHBI, BHICOKO3()()eKTHBHBIE KOJOHKH HMEIOT 3Ha-
YHTeJbHO MEHbIUHH pasMep, YeM KOJOHKH JAJS KJacCHYeCKOH KHJ-
KOCTHOH Xxpomartorpacduu. CioepoBaTesbHO, MeHbIIe d0JXKeH O6bITh
06beM BBOAHMOH NpOGH ¥ MeHbIlle CTAHOBHUTCS 06'beM PaCTBOPHTETS,
COOTBETCTBYIOLIEr0 XpoMaTtorpaguyeckoMy muky. K Takomy e pe-
3yJbTaTy NPHBOAWT H mMOBbllleHHe 3(PHEKTHBHOCTH CAMOro pasjie-
JqeHusi. Masible 06beMbl MHKOB W BBOJAUMBIX Npo6 OmpeesdloT Tpe-
6oBaHHsI K MHHHATIOpH3allHH NeTeKTOPOB H YCTPOHCTB BBoja. Tak,
COBEPILUEHHO SICHO, YTO AeTeKTOD perucTpHpyeT CHTHAJ, MOJHOCTBIO
aJleKBaTHLIH MpoLeccy pasjeseHHs, NPOH3OWIEAIIEMY B KOJOHKe,
JHIUb ecju o6beM ero YyBCTBHTEJBHOTO 3JIEMEHTA 3HAYHTEJbHO
MeHbllle o6bemMa muka. M3 ta6a. 5.1, roe comocTasiieHbl HEKOTOpble
XapaKTepHCTHKH, THIHYHBIE IJI5i KOJOHOK pa3aHyHoi 3ddeKTHB-
HOCTH H pa3MepoB, BHIHO, 4TO Bce BapHaHTh B3)KX tpebyior npu-
MeHeHHs JaBJieHH# (NpH Xopoluel NPOHHILAEMOCTH KOJOHOK) B Iipe-
nenax 50—200 atM. Kpome Toro, pa6ounii o6beM 4yBCTBHTEJNBHOrO
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Ta6auma 5.1
XapakTepucTuKku HEKOTOPbIX TUNUYHBLY XPOMATO2PAPUUECKUX KOAOROK

B3XKX
Koaoxou-
[Tapamerp xpol{::m- aHaINTH- CK(}){‘;OACT MHKPO- npenapa-
rpadus deckas aHanuTH- | KOJOHOY- THBHaS
yeckas Has
Pa3amep uactun copGenra, 100 5 3 5 5
MKM
JJIHHA KoOJIOHKH, CM 100 25 5 15 25
BuyTpenHuit nuamerp, mm 20 4,6 4,6 1,0 21,2
3¢ dexTHBHOCTD, THC. i 15 6 6 15
TeOpeTHYECKHX TapesoK
JInHeliHasi cKOpoCTh moga- 0,5 15 25 15 10
BHKHOH (a3H, CM/MHH
Pacxoa noaBuXHoH ¢asw, 1,5 1,5 2,5 0,1 30
MJI/MHH ' '
O6bmvem nuka (Ma) npu
k, =1 40 0,1 0,04 0,006 3
k' =10 220 0,7 0,23 0,034 16

PaGouee naBnenne Ha Bxoge 0,01—0,1 50—200 100—200 50—150 50—200
B KOJIOHKY, aTM

IMpogomKuTebHOCTD 1HKIA 1000 10 1,2 6 15
pasjejeHus, MHH (k'=5) ’

SJIEMEHTA NI€TE€KTOpa [0JKEeH MMeTb /15 aHAJIHUTHYECKOH H CKOPOCT-
Hon Xxpomarorpadun mopsigox 1-10-3—1-102 ma, a mas MHKpO-
KOJIOHOYHOH — 1-104—1-10-3 ma.

Baiok-cxeMa coBpeMeHHOro XHIKOCTHOrO XpoMaTorpada mpHBe-
ZeHa Ha puc. 5.1. Yactb y3a0B 06s13aTenbHa, H cOGCTBEHHO OHH 06-
PasyloT MHHUMAJBHBIH paboyuii KOMILIEKT BBICOKO3(h()EKTHBHOIO
npubopa. B ux uncio BxoasT Hacoc AJS MOZAYu MOXBHIKHOMN dhasn
(H,), roszatop ans BBoxa HCceaelyeMoro Bellectsa B KoJaoHKy (M),
Xpomarorpadudeckas xonouka (K). Hderekrop (IT,) npennasua-
U€H 15 H3MEPEeHHsl KaKoro-au6o (PpH3HKO-XHMHYECKOro CcBOHCTBA
37110aTa W NMpeo6pa3oBaHUs NOJYYeHHBIX 3HAYEHHH B 3JeKTpHuec-
kuit curnan. Cucrema perncTpaund H 06pa6otku paamubix (POJI)
B TIIPOCTEHIIEM CJyyae MpeACTaBjsieT COOOH caMOMKCel, PerHcTpH-
PYIOLIHH XpOMaTorpaMMy B KOOpPAHHATaxX BpPEMSl—CHIHAJ [eTeK-
Topa. IloMHMO camonHcna (WJH BMECTO Hero) MOTYT HCIOJB30-
BATbCH CNEUHAJNH3NPOBAHHbIE BHYHCJIHTEIbHBE YCTPOACTBA Pa3Jiuy-
HBIX KJaccoB JHGO pake yHHBepcaJbHble MHHH-OBM.

Hpyrue y3abl, n3o6paxennsle Ha cxeMe NYHKTHPHBIMH JHHHSAMH,
CYIIECTBEHHO IIOBLIIAIOT NPOU3BOAHTENbHOCTb 060pYIOBaHMA, a
HHOT1a TO3BOJSIIOT MOJYYWTh Pe3yJbTATHl, MPHHUHKIHAMLHO Helo-
CTHXXHMbIE Ha TIPOCTeHIINX CHCTEMAX.

YerpoiicTsa noarotosku pactBoputeaell (I1P) Beimoanstior QpyHk-
UHH GHIABTPOBAHUA 1 jJerasamud MOXBHXKHOH (asw. I'pagHeHTHOe
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Puc. 5.1. Bnok-cxema coBpemenHoro xpomartorpada: JIP — yseq noiAroToBkH
pacteopureas; T'Y — ysea QopmupoBaHus rpajuenta; H — macoce; I — 1o-
saTop; AJl — aBToMaTHueckHii 1o3aTop; K — KOJ/IOHKa; T — rtepmocrat; P —
peaktop; AT — perexropu; KJI — koanekrop ¢pakuumit; POI — cacreMa pe-
rucTpauH# H 06pa6oTKn AaHEHX; CY -— cHCTeMa ynpaBJeHHA. TIpameiMe  J1%-
HUSAMH 0GO3HaueHH THAPaBIHYECKHE COeJHHEHHs Y3JI0B, BOJHHCTHIMH — 3JIeK-
TpHYECKHE.

ycrpoiictBo (I'Y) o6ecneunBaer naMenenne cocTaBa NoABHXKHOH (a3sl
B XOjle pasje/eHHs O 3aJaHHOMY 3aKOHY. ABTOMaTHYeCKHe 103a-
Topel (AJl) nal0T BO3MOXHOCTb OPraHH30BaTb MOCJe10BATe/IbHBI
BBOJ H aHaJH3 6OJbIUHX CepHil OLHOTHNHBIX 06pa3uoB. TepMocrat
(T) o6ecneynBaeT B HeOOXORHUMBIX CJy4asix MOAAepKAHHE CTPOro
MOCTOSTHHON TeMIepaTypsl KOJOHKH. [l HeKOTOpHIX coelnHeHHH
TpyAHO mono6paTh MOAXOAAIHA CHOCcO6 MPSMOro AeTeKTHPOBaHHA,
B TAaKHX CJyyasiX MOACHCTeMa, cocTosmas H3 Hacoca (Hj) u peak-
topa (P), mo3BoJisier mepeBecTH pasjie/isieMble BellecTBa B (HOPMY,
JleTeKTHPOBaHHE KOTOPOH He BbI3bBaeT 3aTpyanennil. [lpu sTom
4acTo ymaercst AOGHTHCS BBICOKOH CEJIEKTHBHOCTH H 4YYBCTBHTEJb-
HOCTH: Hampumep, B cucreMe BI)KX-aMHHOKHCIOTHOrO aHaJjH3a
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TaKuM crnocoboM MOXKHO AeTeKTHpoBaTb 10 5-10~'* monefi paspe-
JIeHHbIX COeJHHEeHHUH.

Ilpy mpemapaTHBHOM BblJe/IeHHH BellleCTB BO3MOXHO COeJiMHe-
HHe BBIXOJA jAeTeKTopa ¢ KoJuekropom cdpakuusi (K®P), obecneuyu-
Balolllee MeXaHH3alH0 Ju60 Jaxe aBTOMATH3AUHIO 3TOH Omepauuy.

5.1.1. YCTPOUCTBA Ji1 NOATOTOBKH PACTBOPHUTEJIEHN

Hanexuast paboTa Bcex 3J1eMEHTOB COBPEMEHRHOrO XpoMaTorpada
BO3MOXHA JIMIIb B TOM CJyuae, ecaH NPHMEHsieMble PacTBOPHTENH
OTBeyaroT pAAy cheunduueckux Ttpebosanui. Pa3symeercsi, oHu
JOJIXKHBI ObITb BBICOKOYHCTHIMH. OCHOBHBIE PacTBOPHUTENH, HCHOJIb-
3yeMble B BOJKX, B Hacrosiuiee BpeMsl BBIIYCKAWOTCS 33 pyOeKoM
n B CCCP cneunanbHofi kBaaudukauuu «Ij1s1 XKHAKOCTHOH Xpoma-
torpagun». TeM He MeHee Iepei HCIOJAb30BAHHEM OHH [JOJKHEI
OBITH IIOJBEPTrHYTHl OlIpee/eHHOH MOATOTOBKE, BKJAlOYAIOIIeH B cebs
cJeAywolllHe onepanuyu: (QHABTPOBAHMeE; Aerasanuio; GopMHpoOBaHHe
rpajneHTa cocTana.

duabTpoBaHHe pacTBOpHUTeNeH mepea HX MOJayeH B HAcCOC CO-
BepIIEHHO HeOOXOAHMO, TaK KaK MeXaHHYeckHe INPHMECH MOTyT
HApYIIHTL paboTy KJAanaHOB HACOCA, UTO BHIPA3UTCH B HEMOCTOSH-
cTBe mojgauum pactBoputensi. Ocobo TBepible 4YACTHLB CHOCOOHBI
NOBPEINTb YILIOTHEHHS Hacoca M jgo3atopa. Kpome Toro, TBepible
YacTHLb, Nonajgasi Ha BXOAHOH (HJBTP KOJOHKH, 3a1epKHBAIOTCS
HA HeM, ¥ CO BpeMeHeM HX HaKOIIeHHe BEJeT K Cepbe3HOMY YBeJH-
YEHHIO CONPOTHBJEHHS] KOJOHKH TIOTOKY.

OO6bluHO (HABTPH SBJASAIOTC COCTABHON 4acTblo ammapaTypel H
H3rOTaBJHBAIOTCA M3 NOPUCTOH Hepasewouledl craan. OHH MOryT
ObIThb MOrPYKHBIMH, T. €. DPAcloJaraTbcsi HENOCPeACTBEHHO B pe-
3epByape 1jas NOIBHXKHOH ¢asbl, anbo nporounbiMu. Pasmep nop,
Kak npaBuao, 2—>5 MKM. EcTecTBeHHO, Nepea HCNONL30BAHNEM B CH-
CTE€ME pACTBOPHTENb JNOJKeH ObiThb NPO(QHJIbTPOBAH M uepe3 OO6bIYU-
HBIH CTeKJAAHHBIH NOPHCTHI QUABTP AAA yaaneHus HaunboJjee Kpyn-
HbIX MeXaHH4YeCcKHX NpHMeceH. CXeMaTHYHO KOHCTPYKIIHS HEKOTOPHIX
TUNOB (pHJIBTPOB OTpa’KeHa Ha puc. H.2,a, 6.

PacTBopuTesb — He eIHHCTBEHHbIHi HCTOYHHK MeXaHHYeCKHX
3arpsisienud B cHcreMe. C TeuyeHHeM BpPeMeHH H3HALUHBAIOTCH YII-
JOTHEHHS HACOCAa W J03aTOpa, H MPOAYKTH H3HOCA 3THX Y3JIOB MO-
TYT TaKXe HaKaIlIMBAaTbCsl HA BXOAHOM (uAbTpe KoJoHKH. [ToaTomy
AOMNOJIHHTe/IbHbIE (HJBTPYIOUIHE 3/JE€MEHTHl [OMellalT HHOrAa
MEXKIY HAcocOoM H J103aTopom (pHc. 5,2,8) HIM MeXAy J103aTOPOM
¥ KOJMOHKOH (puc. 5.2,2). B mocnenHem caydae ogHoBpeMeHHO ofec-
MEUYHBACTCS 3aUIMTA KOJOHKHM OT 3arpsi3HeHHH, MONAafalouHX ¢ Hc-
cjaelyeMbiM 06pasioM.
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Puc. 5.2. TunnyHbe KOH-
CTPYKIHH (HJIBTPOB A7

- -
—- -

yCTaHOBKH: @, 6 — B pe- > - -

3epByape N0 ABHXKHOM :é -

tdasn; 6 — mnepex ao3a- - A -

TOpOM; & — Tepel KO-

JIOHKOH.

lasbl BO31yXa, pacTBOPeHHble B MOJABHXKHOH (pase, MOTYT CTaTh
NpUYHKOH HapylleHuit paGoThl HACOCOB M IeTeKTOpoB. Tak, B me-
pHOJ 3amosiHeHHsl B pabouedl KaMepe Hacoca BO3HHMKAeT paspexe-
HHe, YTO cHmocOO6CTBYET BhiJeJeHHl0 My3hpbkKoB rasa. IIpu mocie-
LylolleM NepHoje HarHeTaHHsl OHHM MpPEemsTCTBYIOT paboTe KJamaHOB
Hacoca, u (pakTHyeckas Nojaya pacTBOPHTE/SI OKA3bIBaeTCs MeHblle
3afaHHoli. Kpome Toro, pe3Ko BO3pacTalT MyJbCanuH MOTOKA
noABHKHOH (asbl.. [ToMHMO 3Tofi yacTh npubopa BhILENCHHE Ta30B
BO3MOXKHO U B jeTeKTope MpH OLICTPOM Mepexojie MOABHXKHOH (asbl
U3 KOJIOHKH, rjJe JaBjeHHe MOBHILUEHO, K syeiike, rae oHO O6JH3KO
K atMocdepHoMy. [1y3bIpbKH HAKaIUIMBAIOTCS B syedike, WX pOCT
i MepHOJMYECcKOoe BHIMbIBAHHE H3 Hee OObIYHO MPHBOAAT K MOsIBJE-
HHUIO Ha J1HAarpaMMHOll JieHTe 3uraarooGpasHoli JuHud. B cBs3u ¢
3THM Jerasaiiio MOJABHKHBIX (a3 MOXKHO CUHTaThb KpakHe Xena-
TeJbHOH.

VerpoficTBa Asl ferasaumuu pacTBOpHTeJell MOTyT OHiTh oc-
HOBaHbl HA Pa3JMYHbLIX (QU3MYECKHX MPHHIHIAX H HCIOJb30BATHCA
KaK B BHJe OTAeJbHbIX MPHOOPOB, TAK M B BHMAE Y3JIOB, HeloCpen-
CTBEHHO BKJ/IOYEHHBIX B XpOMATOrpadHyYecKylo CHCTeMY.

Herasauusi MOXKeT JOCTHraThCs MPH PE3KOM YMeHbIUeHHH 1aB-
JeHHs, MOJ KOTOPHIM HAXOAHTCS JKHAKOCTb. Tako# NPHHLHI HC-
MoJb30BAJICS B MOJy4YHBIIEM B CBOe BpeMsl paclpOCTpaHeHHEe Xpo-
matorpacde ¢upmsl «diomon», Mox. 830. IJror HpHﬁOpuCHaﬁ}KEH
NHEeBMOYCHJINTEJbHbBIM HAacoCcOM C 06beMOM XHAKOCTHOH KaMephl
70 ma1. C momouiblo cHCTeMB KpaHoB mepel paboToH ocyluecTs.f-
eTcsl MHOTOKpATHasl IHPKYJISIHS MOABHXKHOH a3kl MeX1y HacoCoM
u pesepsyapoM. [Ipu peskom BCacbiBaHWH pacTBOpuUTens H3 pe-
3epByapa B HacoCc pacTBOPeHHble ra3bl BO3JyXa BbIAEJSIOTCH B
Biiie nysbipeii. [Ipn BHITecHeHHWH PacTBOPHTE/A Ha3al B pe3epByap
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OH yBJIEKaeT 3a COGOH BbIAeJNHBUIYIOCS MaporasoBylo qasy. Mnre-
pecHo, 4TO AJIsl erasauii HCHoAb3yeTcst TO caMoe (PH3HYECKOE SIB-
JICHHE, KOTOpOE B 3HAYMTENbHOW Mepe OCJHOXKHseT paboTy BO3-
BPATHO-MOCTYNATEJNbHHX MJIYHXKEPHLIX HACOCOB.

DbdeKTHBHOe ylajeHHe Tra3oB U3 pacTBopuTesefi MOKeT OBITb
AOCTHTHYTO MX BblAepXKHBaHHeM NOA BakKyyMoM. OGBIYHO A5 3TOroO
AOCTATOMHO B TeueHne 3—10 MuH mepeMelIHBAaTb PacTBOPHTENb C
C NOMOLIbIO MArHHTHOH MeIUaJKH B KoJbe Byusena, nomkaiouen-
HOH K BOZOCTPYHHOMY Hacocy. B HEKOTOPHX CJay4asiX BO3HHKAIOT
34TpyAHeHusl NpH ONpe/ie/IeHHH MOMEHTAa OKOHYAHHS Aera3aiHi, TaK
KaK MyShIpbKH rasa NOCTEMEHHO CMEHsOTCS NAPOBbLIMH My3LIPSIMH
IpH BCKHIIAaHHH pacTBOpHTeast. ONWT MmOKa3blBaeT, 4To NMpH jera-
3anuu B KojiGe DyHseHa rasoBble my3HpbKH 60Jiee MHOFOYHCJEHHEI
H MeHbllle pasMepoM. YBeiudyeHHe Da3MepOB H yMeHblIeHHe yucsa
My3bIpeli CBHAETENBCTBYIOT O TOM, YTO A€rasanus 1epexoanT B KH-
neHue.

HHorna nas nerasauuy pekoMeHAyiOT HarpeBaTb PacTBOpPHTE/b
A0 TeMmepaTyphl, 6JIH3KOH K TeMIepaType KHIEHHS.

Hepenko moJesHbM oKa3blBaercs BbiJlepXKHBaHHe DPaCTBOPH-

Tl B y/JbTpa3ByKOBOH BaHHe WJIH WHTEHCHBHAS MPOLYBKa pe3ep-
Byapa rejuem.

MHorue [erasupoBaHHble DACTBOPHTENH CIOCOBHH C GOJbLION
JIETKOCTbIO BHOBb IMOIJIOIATh Ta3bl BO3AyXa, MO3ITOMY Jerasanys
AOJXHA BHINOJHSATLCS B COCYZe, KOTOPbIl HCMONb3YeTcs B KayecTBe
pesepByapa moABHXXHOH ¢a3bl B XpomaTorpade. JKenaTesbHo nera-
SHpOBATh HHIMBHIYya/lbHbie DpAaCTBOPHTE/NH, TAaK KaK CMeCH NpH
3TOH Npoumefype MOrYT B HeKOTOPOH CTeMeHH W3MEHSITb CBON
coctas. C 1pyro#i CTOPOHBI, ONMHT MOKAa3HBAeT, YTO MPH CMelIeHHH
HHIHBHAYaJIbHBIX pacTBOpHTesieli B TIpPafHeHTHBIX yCTpoiicTBax
(Ipn rPajMeHTHOM 3/I0HPOBAHUK JHGO TPH MOATOTOBKE OABHIKHbIX
a3 nas H3OKPATHUECKOTO pasjeseHus) MOMKeT HAYATbCH Bbile-
JI€HHE Ta30B, JaXe ecJH KaXAHH H3 KOMIOHEHTOB B OTAEJbHOCTH
OBLI TLIATENbHO Jera3HpoBaH. JTO sSBJIEHHe HAGIONATCS OBBIMHO
npn paGote B 06pauleHHO-hA30BOM pexuMe H O6bICHSETCSH, Mo-
BHIHMOMY, TeM, YTO PacCTBOPHMOCTb OCTATOYHBIX T'a30B B CMeCsiX
MEHbIUE, YeM B HHIHBHIYaJIbHbIX XKHAKOCTSX. B CBSI3H ¢ 3THM Tawm,
1€ BO3MOXHO, PEKOMEHIyeTCsl 3aMOJHATbL Pe3epByapsl IpajHeHT-
HBIX CHCTEM He HHAWBHAYaJbHbBIMHM DaCTBODHTEJNSIMH, a COCTaBaMH,
COOTBETCTBYIOWIUMH MpeJeNbHBIM PeXHMaM NpeACTOsied paGoTHL.
Hanpumep, ecain npencrout paspenenne B rpanuente oT 20 g0 70%
METAHONA B BOAe, He CJeAyeT 3aMOJHATh pe3epByaph BONOH M Me-
TaHONOM 1 mporpammupoBaTh cmelente ot 20 1o 70Y%. Ipeanoy-
THTE/IbHEE 3aMO.THHTL OAMH pe3epByap cMecblo 20% meTanoaa B
BOe, a BTOPOil — pactBopom ¢ 70% wmeranona. EcrectBenHo, npo-

TPaMMHDOBATH rpajHeHT B 3TOM Cayuae HyXKHO B Mpele’nax
0—1009%.
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Puc. 5.3. Tlpunuuns ¢opMHpOBaHHS rpajHeHTa: a — B 0611‘aC'm HH3KOTO ijlg:
JeHHs; 6 — B o6JacTH Beicokoro naBJehs. K — xuanman; C — cMmecHTeds;

H — nacocwi.

Jas nsMeHeHHs] coCTaBa nonfiuxmoﬁ ¢dassl B XOne aHaJIHB?}
NpHMEHSIIOTCsl TpajHeHTHble ycTpoficTBa. I1px 3ToM BO3MOMKHEI f)po
OCHOBHBHIX cmoco6a reHepHpPOBaHHSI TPaJHEHTa: B o(SnaCTplt3 HHU3KOT
H BBHICOKOrO [AaBJEHHS, a TakKXKe B LINPHIIEBOM Hacoce. neupnrcl)(l)\f
caydae (pHc. 5.3,a) ABa uau GoJjbluee YHCJIO pacmopmeng:ﬂﬂoe
nAl0TC KaXKAblii W3 CBOero OTAeJbHOTO pe3epByapa B KJaa HHoe
yCcTpPOHACTBO, KOTOPOe YNpaBJsieTcsl 3JeKTPOHHBIM nporpaMMeaTHT;Z3 ﬂlb
au6o mukponpoueccopoM. C ero moMoulpl0 Ha BXOJe B CD[/II gemos
reHepHPYIOTCS MepPHOAHYECKHe HMIYJbChl KaXI0ro M3 KOMMg euton
NOABHXKHON (asbl. OTHOCHTebHAs NPOAONKHTENBHOCTD Hrog beop
COOTBETCTBYET OTHOCHTEJIbHOH KOHIEHTpalHH Komgoyeﬁ 0B ML
BHXKHOH (pasbl. CMecnTe b OGHYHO Mpe/CTaBsieT COOOH Kaemg};lxa
HepKaBelollell CcTaJH, BHYTPH KOTOpO# pacnoJjaraercs Marﬂmow’
NpUBOANMAs. BO BpallleHHe DPAacCIOJOMXKEHHBIM CHapyXH M oca‘u'
[Mocae cMecuTensl MOABHXKHASI ¢asa MOCTylaeT Ha BXOA Hac

HCTEMY.

uanﬁ%: (c:ognaHZm rpagxenTa B 00JIaCTH BBICOKOTO zéaBneH?:;C(();égg.
5.3,6) xpomaTorpad IOJKeH coAepXaTb ABa HJH ((J)ggeocrb coD.
Kaxablii 13 KOMIIOHEHTOB MOCTynaeT B CBOH HacocC. qepmre e
eMHOI 1101a4H PacTBOPHTEJel KaXAblM H3 HACOCOB B Te K2
H3MeHfeTCs ¢ MOMOWbIO JEKTPOHHOTO MPOrpamMMaTopad HIH M Ifaﬂ
MpOLECCOPHOro YCTPOHCTBA TAKHM 06p330hg,- YTOO6bI: a)m?;wizlgg s
nojaya ocTaBajiaCb Bce BpeMs MOCTOSHHOH, 6) oTHOC eisioe co
JlepKanue KOMIIOHEHTOB MONBHXKHOH (pa3H B CMeCH Hsr?alor ock 110
3aJaHHOMY 3aKoHy. [lanee MOTOKH OT HACOCOB MOCTY !

b ¥ 103HpYylollee YCTPOHCTBO. )
Cmg]opmfpoaggne rpajHeHTa B Kamepe mnpnueBoroq:saocczilozg
Asietcs, MmoXKaJayH, mpocTeHiuliM, XOTsS M HaHMeHee TOYHBI
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Tabanuma 5.2
CpasrureabHbie XapakTepucTuku cucrem popmuposanus epaduenta

Tounocts INpuroanocts TounocTs
Tun dopMupoBaHHs cMecH AJI% pa6oThI NORREpXKaHHS
IrpajiHeHTHOTo pacTBOpHTe el ¢ MMKPOKO- CtonmocTh HOCTOSHCTBA
yCTpOﬁCTBa B Hauya.l€ H KOHile JNOHKaMH NoTOKa
rpaiHeHTa
YerpoiictBa Buicokas Ilaoxas YMepennas Buicokas
HH3KOTO JaBJIEHHS
Yerpoiicrsa Xopomwas ¢ YaosnetBo-  Bricokas  YixomaerBo-
BBICOKOT0 WINPHUEeBHIMA Ha- puTtesabHas pHTeJIbHas
J1aBJIeHUS cocaMH; njoxas ¢
IJIYHKepHHMH
DopMupoBanne IMnoxas Xopomas Huskas Bricokas
rpajHeHra B

LInpuUIeBOM Hacoce

6oM. K ToMy ke oH NpHTOAEH JHUIUb 145 CO3JaHHUS CTYNEeHYaThiX
rpaanentoB. [Ipununn ero B tToMm, 4to B pexuMe 3amNOJIHEHUS B Ha-
COC NOAATCS MOPLUHMH PAaCTBOPHTENS MOCJeL0BATENbHO H3MEeHSo-
merocs cocrasa. [Ipu cooTercTByIOIINX NpeJoCTOPOKHOCTAX MOKHO
H30€eXaTh HX CMEINEHHS; KOrga HAcoC HauWHAeT pa6oratb B pe-

KHMe II0JauH, CJOoHu pacTBOpHUTe s BLITECHAIOTCH B KOJIOHKY B 06-
paTHOﬁ nocaea0BaTeJbHOCTH.

HexoTopbie xapakTepuctuku cucrem

bopMupoBanusl rpaguenTa
COMOCTaBJIeHHl B Taba. 5.2.

5.1.2. HACOCHI

K Haubonee BaXKHBIM TeXHHUECKHUM XapaKTepHUCTHKAM HACOCOB
aasi BO)XKX oTHOcsITCs: AManason o6beMHOf MOJa4YH; MaKCHMAaJlb-
Hoe pabouee jaBjeHNHEe; BOCHPOH3BOAHMOCTb OO6bEMHOIN NOoAAYH;
AnanasoH My/bCauyil NOAaYH PACTBOPUTENSI.

B Hauvanbubii nmepuox passutus npuOOPOCTPOEHUS A KHA-
KOCTHOH XpOMaTorpadui NpHMeHsIMCh PasHooGpasHbie Mo NpHuH-
UHIAM J€CTBHS HACOCH, ONHAKO MOCTeNEHHO MPOM3OWEN OTCeB
MeHee NpHUroanslX Aasi BO)KX koHCTpykumii, u B HacTosmiee BpeMms
HCIOJb3YIOTCS NOYTH HCKMIOYHTEJbHO HACOCH TPeX THIOB: HIMpH-
LCBbIE; MHEBMOYCHJHTE/bHEIE; IJYHXepHbe BO3BPATHO-MOCTYMA-
TeJlbHbIE,

XOTS MHOXeCTBO HACOCOB MePBHIX IBYX THIOB BCe ellle Haxo-
AHTCS B 3KCIJIyaTaudy, HOBbie MOJEH B MOAABJAIOWEM 60JbIIHH-
CTBE OTHOCATCS K mocaennedt rpynne. Tak, anaaus KowcTpykuwui,
CO31aHHBIX B 1983—1985 rr. [10], nokasaa, uto 809 pa3paboToK
OCHOBAHBL HA MJIYHXKEPHOM BO3BPATHO-NOCTYNATeJNbHOM NPHHIKIE,

[To xapakrepy mopmaun pacTBopuTessi Hacochl MOryT OBITH mO-
CTOSIHHOH 01a4H W NOCTOSHHOrO aaBieHnus. K nepeoit rpynme or-
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Puc. 54. TlpuHunnuab- — Tomass _
Hag cXeMa [IINPHUEBOTO BY Or pesepsyaps
Hacoca.
HOCATCA WNpHiueBble H IJIYH2KEepHbIe Hacochbl, KO BTOpOH — IIHEB-

MoycujuTesbHble. [IpH HEOGXOAHMOCTH, OJHAKO, C [IOMOIélbUIO no-
NOJHHTEJNbHBIX YCTPOHACTB MOXHO o6ecmeYdTb paboTy ./1000H KOH-
J1060M HeoOXOIHMOM peXHME. i
CTp%lﬁgqu;ebte Hacocol. TIpHHUHD AefCTBHA HACOCOB 3TOH rpyr:lilg
n3obpaxen Ha puc. 5.4. bJok yIpaBJeHHs (BY) mopaer Ha 2
roBblii JH60 MPeLH3HOHHBIH CHHXDOHHBIH nBuratenb (M) I;mmalmm,:
ofpejessiliolHe CKOPOCTh U HalpaBJieHHe ero BpauIeHHs. pamelzde_
ABHratess c¢ momomwbio pexykropa (P) mpeo6pasyercs B nepe(:;c -
wenne mopwns ([1) BHyTpH uuamnpapa (LI). PaGora HacI(;ca : 31,
HIeCTBASIETCS B JBa LMKJA. B mHKJIe 3ano/HeHus KjaamaH Ko 3 no_
paeTcsi, a kaanaH K, oTkpbBaercs. IIpn sTom paCTBopHTeJI:H[IK
cTymaeT W3 pesepByapa B HHJAMHApP. B pexume mojpauu KJam 031/11
3aKpHIT, a Yepe3 KaamaH Ky mopBHXKHAs (as3a MOCTynaerT B A
TpOHCTBO.
py%ﬁi{e g:cgcoa 3TOro THIA XapaKTepHO MPAaKTHYeCKoe OTCYTCTBHe
myJbcamuii MOTOKA NOABHXKHOA (asbl B Xone pa6oTHl. ﬂnaré?)?;%}é
o6beMHOH MOAAYH, BOCIPOH3BOAMMOCTb H MAaKCHMAaJbHOE plz; e
JaBJeHHe TakKKe YIOBJETBOPSIOT OCHOBHBIM TPeGOBaHHAM. ax;nﬂ
TaKXKe ¥ TO, YTO MPHHIHMI WINPHUEBOTO HAaCcoCa XOpoLo coquz(l)e; (;_
¢ TpeGOBaHHSMH, NPeIbsiBIsEMBIMH MHKPOKONOHOUHOH XpOM?r’l(")r ;;q)
¢ueit. HacocoM Takoro THma cHaGxKeH, B 4aCTHOCTH, épOMa O6l1))eM
«Muauxpom», Beinyckaembiit [10 «Hayunpu6op» B T. gg;aqn e
pesepyapa Hacoca 2,5 MJ, JAHama3oH o61:em160}é
600 MKa/MHH, MaKchMaJbHoe pabouee naBjenue 50 Gap. T
B To xe BpeMsl ILIIpHIeBble HACOCHl He JIHUIEHBl H cepm HELX
HeJocTaTKOB. IJIaBHBI H3 HHX — HEBO3MOXKHOCTb cozﬂ;:oﬁ uegm
JMeHTa PaCTBOPHTENS ¢ MOMOLUIbI0 OfHOro Hacoca. [ oTolt ned
HeoOXOAMMO HCIOJNb30BaTh JBa Hacoca, Mogadya KOTOPBIX P ;IyTa-
pyeTcsi CelHabHbIM 3/J1eKTPOHHBIM GJIOKOM. [TosToMy cHcTeM
KOr'o THIIAa HeH36eXXHO OTHOCHTEJbHO AOPOTH. -
[Ipu paGoTax HCC/IeLOBATEJbCKOTO Xapakrepa, KBOF)I([ OMaIT)o-
6yeTcst OTHOCHTEJbHO 4YacTas CMeHa paE:TBOpHTeJI;:PI B ppmeaux
rpace, CTAHOBHTCS CylIeCTBEHHbIM JPYFOH HELOCTATOK ;:{a bl
HacocoB — O60JbIIOH PAacXof pacTBOPHTE/IEH H BpEMEHH p
MH%(Zéemoycuﬂureﬂbnbte Hacocul. Hacochl 3TOro THma o6ecni!:({)-
BAIOT MOCTOSIHHOE 1aBjleHHe Ha BXoxe B Koaouky. CieloBarelIbHO,
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AJsl ONYYEHHS BOCIPOH3BOAMMEIX BEJHYHH YAepXKHBAHHS Heo6Xo-
RHMO, YTOOB! THIPABJHYECKOE CONDOTHBJICHHE KOJOHKH, BS3KOCTD
PAacCTBOPUTEISL H TemnepaTypa Oblin MOCTOSHHBIMH. [IpHHWHN ye1-
pOHCTBA 9THX HACOCOB H300paKeH Ha pHC. 5.5.

Hacoc cocTOHT H3 MHeBMaTHUECKOro M KHIKOCTHOTO HUHIHHIPOB,
BHYTPH KOTODLIX NepeMewaeTcss CABOGHHBIA MopIieHb. J{HaMeTphl
€r0 yacTeli COOTBETCTBYIOT HAMeTpaM HHJHHAPOB. B 1ukje 3amon-
HeHHA HACOCA CXKATHH ra3 Noj AaBJEHHEM B HECKOJbKO aTMOCdep
HMOAACTCS B JI€BYIO 4aCTh MHEBMATHYECKOTO MHJIHHAPA (CM. pHC. 5.5).
[opmnu cmemaiotest nasan, u pacTBoputenb BeacHBaeTcs B KUK
KOCTHBIH UMANHAD. Kora mopuienb sannMaeT Kpaiinee npaBoe mo-
JIOXEHHE, NOJa4Ya rasa B JIeBYIO 4acTb WWJIHHAPA MpeKpauiaercs
U HaiynHaeTcsi — B npasyw. Knamau (K;) 3axphiBaeTcs, kaamak
(K2) oTkphiBaercst, H pacTBopuTenb mogaeTcs B 103aTOp XpOMAaTo-
rpaga. Ilnomanb momepeyHoro cedeHust rasoBoro nopwHs A, Bo
MHOTO pa3 NpeBblllaeT TAKOBYIO XHJAKOCTHOrO NOPWHH. B pe3yip-
TaTeé B KHAKOCTHOM LW/JHHIADE CO37aeTcsi AaBjeHHe Py, KoTopoe
MpPsIMO MPONOPUHOHANBHO JaBJIEHHIO MOJAaBaeMOro rasa Pp:

A
Py=P; o (5.1)
rie A u A, — nowanu ceyenus 60JbIIOTO H MAaJioro HNOpIIHeH.

Hockonbky ruspasanyeckoe compoTuB/ieHue BcachiBalOWieH JMHHHU
HEBEJINKO, LHKJ 3aTIOJHEeHHs! LJNTCS He 60jiee HECKOJbKHX CeKYHL.
OGbeM KUIKOCTHOTO HHJAHHAPA, KAK NPaBHJO, AOCTATOYEH st
NpOBEICHHST HECKONIBKHX pa3fie/ieHnii Ha aHaJHTHYECKHX KOJIOHKAX,
Koraa nopuesb mocruraer kpaiimero seBoro MOJIOKEHHs, Mmojaya
rasa aBTOMATHYECKH MEPEK/IOYaeTCss H MOBTOPAETCS IMKJ 3amoJ-
HeHHSI,

K npenmyuectBam HacocoB mHeBMOyCHJHTeNBbHOTO TiMA cie-
AYET OTHECTH OTCYTCTBHe MyJbCauuil MOTOKA NOABUIKHON (asbl, OT-
HOCHTE/IbHYIO MPOCTOTY KOHCTPYKLMH, BHICOKYIO Ha1eKHOCTD.

[Ipn coeauneHuu nopawouwed JUHUH ¢ pesepsyapoM pacTBopH-
TeJi BO BpeMsl MOATOTOBKH K PaGoTe MOXKHO OCYUIECTBJSTb peiup-
KyJSLHIO B HeMOCPeJICTBEHHO B HACOCE erasHpPoBaTb MOABHKHYIO
$asy. Hacocm 3Toro Tuma mnosBoASIOT MOAYYHTH B KHAKOCTHOM
TpakTe naBjenHe cBeite 1000 aTm, mosToMy Ha MX OCHOBe 4acTo
CO311AI0TC51 YCTAHOBKH JJISI 3aMOJMHEHHs] KOJIOHOK.

[1aBHbII HENOCTATOK MHEBMOYCHIHTENBHBIX HACOCOB ~— HEBbI-
COKas BOCIPOU3BOAUMOCTb OOBEMHON MONAYH NOABHXKHOH (has3bl.
Kpowme Toro, oun Masonpuroass s rpaxHeHTHOTO 3JIIOHPOBAHHUSI.

ITaynoxcepuoie  8o3spatno-nocTynatessuoie Hacoce. [Ipanuun
ReHCTBHSL TAaKOrO HAcoca MPHUBEEH Ha puc. 5.6. drekTpomexaHu-
YecKkoe ycTpoficTBO (M) MPHBOAHT B BO3BPATHO-MOCTYNATeJNbHOE
ABHKEHHE MTYHXKep, NMepeMelaolaics B paboyeil TOMOBKe HAcoca.
Kaanawsi (K;) u (K;) oTKphIBawTCSI, KOTAA HACOC HAXOMHTCS B
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Puc. 5.5. TlpuHuunHaibHas cxeMa NHEBMOYCHJAHTeJbHOro Hacoca: I' — rasoBhilt
unannap; K — xumkocTunft uuannap; 3 H II — nomava rasa B UHKAAX 3a-
NOJIHeHHs KNAKOCTHOro UHJIHHAPA H NOAa4H XKHIKOCTH COOTBETCTBEHHO.

Puc. 5.6. TlpuuuunnaibHas cXeMa INIYHXKEPHOrO BO3BPaTHO-NOCTYNaTeJbHOTO
Hacoca.

dase BcachlBaHHS M MOJAYH COOTBeTCTBeHHO. BesnuHHa 06beMHOM
nojgaun Hacoca ONpejesieTcs TPeMs MapaMeTpamH: JHAMeTPOM
NJyHKepa, ero aMIVIHTYAO0H H YacTOTOM.

Hacochl 3Toro Tuma o6ecrnedHBalOT MOCTOSIHHYIO OObeMHYI0 o-
Jady TOABHKHOHA (hasel, BO MHOTHX CJY4YasfiX OHH HMeEIOT BO3MOX-
HOCTb KOMIIEHCHDPOBATb CXKHMaeMOCTb pacTBOpHTeJss. MakcHMalb-
Hoe pabodyee NaBJeHHe YKA3aHHBIX HAcOCOB OOBIMHO HeCKOJI(l;KO
MeHbllle, 4eM y paccMOTpeHHblX Bblre. OHO cocTaBaseT 300—
500 aTm, yero, KaK MNpaBHJIO, BNOJHE AOCTATOYHO IJIs poa60TbI Ha
COBPeMeHHBIX KOJIOHKaX. BOcImpoH3BoanMOCThb o6beMHOH MOAaYH
BIIOJIHE YAOBJETBOPHTeNbHA INpPH Hajajexameil paboTe KjanmaHOB.
OcHOBHOM HeIOCTAaTOK HACOCOB COCTOHT B TOM, YTO PacTBOPHTE/b
MOfaeTcs B CHCTEMY B BHIE CepHH MOC/Ief0BaTeJbHbIX HMIYJbCOB.

[Myabcauny MOTOKa 3J10€HTa SBJSIOTCH OCHOBHOH NMPHYMHOH MO-
BBHIIIEHHOIO LIyMa H CHHUJKEHHs 4YYBCTBHTEJbHOCTH MOYTH BCeX TH-
OB JeTeKTOpoB, npuMeHsieMblx B BOKX. Cnoco'6b1 60pb0OBl ¢ HUMH
MOXHO MOJPa3/eNuTb HAa JBe OCHOBHBHIE TPYNMH: 32 CHET BBEJCHHI
cleHaJbHBIX Y3JIOB —— TacHTeseil MyJbCaudA H 32 CYeT COBepIUeH-

HHSl KOHCTPYKILHH CaMHX HACOCOB. 5
CTB(I)]BpaOCTeﬁHIHﬁ II:};Iocoé yMeHblIIeHHs] MyJbCali#i — YyMeHblieHHe
o6beMa pacTBOPHTeJs, NMOAABAEMOro B CHCTEMY 3a OIHH LHKJ pa-
60TH HAacoca MPH COOTBETCTBYIOLIEM YBeJHYeHHH YaCTOTh ,D,BH)K(;EP{HH
nayHxepa. CoBpeMeHHble Hacochl 33 O1HH UukJa mnoAawT 0,1—
0,01 mMJa noaBuKHO# ¢assl.
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h Puc. 5.7. Tlpuunun  ramenns
' NyJbCALHA B CABOEHHHX (@)
”?1"{13""’ ! N7 G % 4 1 cTpoeHHHX (6) macocax.
P ,\X/\ % X — — — ¢asa BcacbiBaHHf;
N
e tasa nogaumu.

[llnpokoe pacmpocTpaHeHHe MOJYYHAH CHCTEMBI CABOCHHBIX U
CTPOEHHBIX HACOCOB. Miesl ux sakniouaercs B TOM, YTO 1BAa HAK TPH
HIEHTHYHBIX TJIyHXepa MPHBOASATCH B JBHXKEHHE €IHHBIM TNPHBO-
AOM, MpuyeM (a3el, B KOTOPHIX B KaXKAbH MOMEHT HaXOAATCA MAVH-
XKepbl, ciBHHYTH Ha 180 uw 120°. Tlpunuun Takoro raulenust mysb-
cauuii nsobpaxen Ha puc. 5.7. CornacHo eMy, TPOHHON HAcoC Mo-
A4eT pACTBOPHTE/]b YiKe IpakTHyeckn G6e3 nyabcauuil. Tem He
MeHee o6Liast TeHNeHIHsT TPHOOPOCTPOHHS B 3TOH 06JaCTH TAKOBA,
4TO Gonee MONyJspHH ABOHHEIE Hacoch. Buaumo, yaydiurenne xa-
PAKTEDHCTHK, KOTOpoe ofecneyuBaeT TPOHHOfl Hacoc, He ONMpaBibI-
BAaeT €ro MOBBIIIEHHOH CJIOXKHOCTH H CTOHMOCTH. K TOMy ke Hajex-
HOCTb PaGOThl TAKHX CHCTEM, XOTA 6H B CHJY YBeJHYEHHOTO 0
6 uncia k1anaHoB, HEH36eKHO HECKOJBKO CHUIKAETCH,
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6)

Puc. 58. Hacoc wmomean 112 Flarm

$upun «Bekman». @ — npun- 70 [raru
UHNHaJbHas cxema: M — aBmura-

Teb; J — Kynayoxk: IT— nayn-
xep; HOT — paTuuk pasiesus. [
6 — xapaKTepHCTHKA My.Tbcandil +
AaBJIeHHs, :
Hpyroii cnoco6 ymenbiueHus MyJbCalud — co3jaHHe cnemnu-

aJIbHBIX  KOHCTDYKUHH TNDPUBOXHBIX yCTpolcTB. C HX MOMOILBIO
CKOPOCTb JIHHEHHOrO IepeMelleHtst MIyHxepa Bo BPEMEHH H3MeHs -
€TCs TI0 TAKOMY 3aKOHY, YTOGBI M0 BO3MOXKHOCTH CIJIAJHTh MyJb-
cauni. Hampumep, moxer ocyuiecTBasiTbest 3JIEKTPOHHOE ympasJe-
HHE CKOPOCTBIO BpalLeHHs MOTOPA, YTOGHI MAYHKeP YCKOPEHHO Mpo-
XOMWJ HEHTpajbHble TOJOXKEHHS, 4 B [EPHOABl BCACBIBAHHS U
NIofa4u CKOPOCThb ero Oblia Gbl MOYTH MOCTOSIHHON. TOoro e pesyJb-
TaTa MOXHO J10GHTbCS, PUMEHSS B peAyKTOpe 3y6uaTble Kojeca
JM60 KyJauKu CHeHHaJbHOTO MPOGHUIIS. Hekotopbie koHCTpyKunK
NO3BOJISIOT MPOBECTH OYeHb GHICTPOE BCacHIBAHNHE, 33 KOTOPHIM CJe-
AyeT 10BOJIbHO JMJHTENbHbIH MepHox 6ecnmyJbcanHOHHON MOLA4YH.
O6a 3T npunuKMna o6bexHHEHH B HHTEPECHON KOHCTPYKIHH Hacoca
Mojdenn 112 ¢upmbl «Bekman». [IpuHunnuanshas cxeMa ee H30-
6paxena Ha puc. 5.8. Ha Basny warosoro asuratess MOMeUleH Ky-
MaUOK creuxanbHoil  ¢opMbel.  BpauieHwe ero npuBOZMT B BO3-
BPAaTHO-TIOCTYTNIATe/IbHOE JBHXKEHHe IJIYHXKep. YKe caMa no cefe
dopma xynauka ofecneunBaeT ONTHMANbHOE H3MeHeHHe CKOpOCTH
ABHKEHUS NJYyHXKepa B PA3IMYHBIX (pa3ax nukJa. [IoMHMO 3Toro
CKOPOCTb BpalLleHHsl MOTOpA NepHOAHYECKH B TEUeHHEe IHKJA H3Me-
HseTCsd, YTOObl (hasa BCAchlBAHHS MPOHCXOAMIA C MAKCHMAJbHOMN
CKOpOCTbl0. HakoHen, HemocpencTBeHHO B rOOBKY Hacoca BCTpO€H
A4TUHK NABJIEHHS, C MOMOUIBI0 KOTOPOrO Ha YNpPaBJSIOUIYI0 cXeMy
ABHTaTe]sl  MOCTYNAeT HH(MOPMALUS, KOPPEKTHPYIOWAS CKOPOCT
Bpaulenusi. B pesynbrate (akrTnueckuit mpoduib Mogaun KUAKOIN
(basel B cHCTeMy TpeicTaBasieT co6oll MPSMYIO JHHHIO, npepnipae-
MY10 O4YeHb He3HAYHTe/JIbHBIMH 10 NMPONOJ/IKHTENBHOCTH NAay3aMmH.
[lanenve 1aBienus B cucTeMe B MOMEHT 3alMOJIHEHHS HAcoca Co-
CTaBJIsieT BCero okoJo 1,5 atum.

Hpyrofi moaxoa K CHuXKeHWIO Myabcaukii B cHCTeMe 3aK/I04a-
€TCs B NPHMEHEeHHH ClenHaJbHbX AeMNQHPYOUNX ycTpoiicTs. [as
STOH LeNH MOLYT HCHONb30BaThCsl CHHPAJbHble TPYGKH Clenualo-
HOro MpoGu/st M3 HepiKaBeloule# CTaJH, BKJIOYaeMble MOCJIe10Ba-

13 — 137
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Puc. 5.9. [demngupyomue ycTpoiicTsa.

TeabHo (puc. 5.9,a) wau mapajsenbso (puc. 5.9,6) B cucTeMy
MeXK1Iy HacOoCOM H A03aTOPOM.

Hemndupyiouie ycTpoHcTBa MOTyT OBITb BBIIOJIHEHH B BHIE
BCIOMOTaTeNbHOrO LHJANHAPA MEHblIero ceyeHus, B KOTOPOM B MO-
MeHThl MAKCHMAaJbHOH MOAAYH «3anacaeTcsl» MOJ JaBJEHHEM oIlpe-

JeJeHHoe KOJM4YecTBO pacTBOPHTeJIsl, II0AaBaeMOro B KOJOHKY B

nepuon 3amnoJHenuss Hacoca (puc. 5.9,8). Hakowen, past pemnou-
POBAaHUSI MOXHO HCIIOJIb30BAaTh KOHCTPYKIHIO HAa OCHOBE CHJIb(OHA,
NpUHIKN JelcTBHS KoTopoil sicer w3 puc. 5.9,e Ilpocreiitee yct-
pOHCTBO, BHINOJHSOLICe (QYHKUHIO AeMI(HPOBaHHs, NMpeACTaBJsieT
co60ii MaHOMeTp, YCTAHOBJEHHBIN Ha HATHETATeNbHOH JIHHHY HacoCa.

5.1.3. 1O3ATOPbI

Hasunauenne 003aTOpPOB 3aKJl04aeTcss B MepeHoce MPOOBI, HAXO-
asiuledicst pu aTMocepHOM JAaBJeHHH, HAa BXOJ KOJIOHKH, HaXOAs-
WeHca MOA [AAaBJEHHEM BILJIOTb JO HECKOJBKHX COT armocdep.
BaxHo, uyTo6bl B 103aTOpe OTCYTCTBOBAJH HeNpOMbBIBaeMble MOI-
BHXKHOH (ha30BOH «MepTBbie 06beMbl» W pa3MbiBaHHe MPOOLl B Xoje
nosupoBanust. IlostoMy cosfaHue YCTPOHCTB, OTBEYAIOUINX BCEM
COBPeMEHHbIM TpeGOBaHHSAM, — 3HAYHTEJbHbIH WIAT B DPA3BHTHH
B3)KX. CaMbiM mpOCTHIM pelieHHeM Gbl10 Gbl BOCMOJAb30BAaTbCS 00-
el KOHCTPYKTHBHOH cxeMofl 103aTopoB ¢ MeMOpaHoi, Xopollo 3a-
PEKOMeH10BaBWIHX ce6si B rasoBoil xpomatorpaduu (puc. 5.10,a).
Takoro poga mo3aTopbl W IMOPHIH K HHM MOTYT HCIOJb30BaThCH
npu 1aBaenusnx 1o 100 6ap, yero BO MHOIUX cay4dasix HeJOCTATOYHO.
Kpome Toro, Bocnpon3BOAHNMOCTb BBOJAA MPOG TaKXkKe OTHOCHTEJNBHO
HeBeJIHKa.

[opasio menblilhe MO CPaBHEHHIO ¢ ra3oBoil xpomarorpaduei
CKOpOCTH 1H¢dy3un B XKUAKOH MOABHKHOH (hase MO3BOJISIOT OCY-
IECTBHThb 1PYroff NPHHIMN TO3HPOBAHHA — C OCTAHOBKOH MOTOKA.

1
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a) 3anonkenue

Beoa npobwt
gosatopa B fonopnny
w i M
, . B
Ha sonowny
TOT Hacoca TOT Hacoca
(o}
W fl r
—_—
Ha ronomny a—
K H
tOT Hacoca TOT Hacoca

Ot nacoca Or wnacoca
iy

D e -f————
Ha kononry Ha ronomky

Puc. 5.10. Tlpuruuns pabotsl 103aTOpoB € MeMOpaHo#i (a), ¢ ocraHOBKOIl mo-
][ona (n63,6ne'r.r}1<esoro (6). M — camoynyoTHsOWwascs Membpana; Il — HIMpHL;

— npoba; K — kaanan nan KpaH; I’ — repmeTH3upyIOmWuii ; — Io-
aupylolas netJs. P priouit ysea; 1 o

CroeunanbHblli Knanmaw wiu Kpaw IepekpuiBaeT Ha BpeMs BBO/]a
npoGbl mMojayy pacTBopuTensi. JlaBienne Ha BXojge B KOJIOHKY
OLICTPO CHHKARTCH, H yXKe 4Yepe3 HeCKOJIbKO CeKYHJ MOXeT OBiTb
OTKPHIT OCTYNl B JAO3HPYIOUIYK) KaMmepy, Kyda mnpo6a BBOZUTCS
OGBIYHBIM MHKpownpuuem. [locae o6paTHBIX nepekjaioueHuii opra-
HOB YIpaBJeHHs NOTOK MOJABHKHON (pasbl Mo KOJOHKe BOCCTAHABJU-
BACTCA W HayuHaeTcs mpouecc pasjeneHns. [IpuHuun gefictBus go-
3aTOpOB TaKOro THMa u3o6paxkeH Ha puc. 5.10,6. Onu moryr wuc-
MOJb3OBATLCA NPH BHICOKHX AaBJNeHHSX — BIJIOTb 10 800 6ap, He
TPe6YIOT NPUMEHeHHS CNeLHaNbHEIX MITPHLEB. ’
HepocraTok 103aTopoB ¢ 0cTaHOBKO#H MOTOKA B TOM, 4TO B HUX
NOYTH HEW30eXKHO MPOHCXOAHT JOMOJIHHTENbHO® DPAa3MBIBAHHE, OCO-
GeHHO CHJIBHO CKa3blBaollleecs HA MHKAX C1a60yAepKHBAIOLHXCA

13*
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coeMHEHHH. DTH yCTPOMCTBA MOJNYYHJIH HEKOTOpOe pacHpoCTpaHe-
HHe, OJHAKO NPHMEHSIOTCA IO 6oabitell yacTy B KOMOMHALMH €
WIpHIEBLIMH HACOCAMH, 3allyCK KOTOPHIX MOC/Ae OCTAHOBKH OCyLle-
CTBHM NpPAaKTHYECKH MTHOBEHHO.

B HEKOTOpbIX cJay4asix yAaercs CKOHCTPYHPOBATb BIIOJHE pado-
TOCMOCOOHHI Xxpomatorpad Boobuie 6e3 OTARBHOrO y3jaa 103a-
topa. Tak, B xpomatorpade «Muiuxpom», cHa6KEHHOM MHKpO-
WIpHIEBLIM HACOCOM, B KayecTse 1033aTOpA HCIOJL3YeTCs OTPESOK
nognatowero Tpy6onposoaa. AHaJu3HpyeMblH obpa3eir 3acachiBaeTca
B Hero npu 06PaTHOM XOJ€ MOPIIHA, BKJIIOYaeMOM Ha onpejeeHHbli
IPOMEXKYTOK BPEMEHH.

I[IpenMyulecTBa BCeX HA3BAHHBIX 103aTOPOB 3aKJOYAITCH B HX
OTHOCHTEJNbHOH MPOCTOTE M3TOTOBJIEHHS M JELIEeBH3HE. OzxHako Hau-
GoJee CoBepIUEHHb NeTJeBble 103aTOphl (pHC. 5.10,8). Yaue Bcero
npHMeHsieMble 103aTOPBl (GHPMBI «Peogaiin® coCTOAT W3 JBYX B3a-
WMHO MPHULTH(OBAHHBIX JHCKOB C CHCTEMOH KaHa/loB B HHUX. K xa-
HajaM MOAKJAIUalTcsd Bce HeoOXOnHMble KOMMYHHKAUHH: NOABOAA
¥ OTBOZA MOABHXKHOH (haswl, BBOZa npo6 u c6poca pacTBOpHTENH,
a Takxke josupywomas neras [1. IloBoporoM 01HOro ancka OTHOCH-
TelbHO APYTOTO MOXKHO H3MEHATh B3aMMHBIH MOPSIOK MOXKJIOHE-
Hust KoMMyHukanuil. [1pyu 3anojHennu 103aTOpa NOJ BbICOKHM 1aB-
JeHueM OKa3bIBAIOTCH BXOAB [, 2 M KaHan MeXay HUMH. BXomabl
3—6, KaHaJbl MeXJIy HHMH H JO3HpyIOULast MeTjst HaXOAATCH IIpH
aTMOC()epHOM 1aBJEHHH, YTO TO3BOJsET GecnpensiTCTBEHHO 3aroJ-
HUTh AO3HPYIOLIYI0 MeTJ0 ¢ MOMOUibI0 LINpHIA HJH Ao6bIM  ADY-
rHM crocobom. IIpu moBopoTe alCKa MOTOK NOXBHMKHOH ¢asbl Bhl-
TecHSIeT cOZepXKHMoe J03Hpyloulel MeTlH B KOJNOHKY. [Ipu sTOM HC-
KJI0YaloTCsl IOTPEMIHOCTH BBOAa NpoO6bl, CBA3aHHble C HEBEPHLIM
oTcueTOM OfbeMa B MHKPOLITNpHIE, TAK KaK BBOAHMBIA B 103aTOP
06beM IpeBbiaeT 06beM JO3HPYIOIIEH MeTaH. YerpoiictBa 3TOro
THIIA MOTYT paboTaTth MpPH AaBJEHHAX 1O 600 6ap, X OTJHUHTE]D-
HOH 4epToOil fABJAsETCH TMOKOCTb IPH pelIeHWH DPa3fHuHbIX 3alad.
Tak, OpH KeJaHHH MOXHO BapbHpOBATDH 06bem npobbl, BBOAS B
eT.10 He H36bITOUHOE, a HeoGXOoAUMOe ee KOJIMYecTBO, OTMEpEHHOE
wnpuneM. Cama 103upyiouias NeTasi MOXKeT 6bITh BBHIIIOJHEHA CMEH-
HOM, YTO NO3BOJSeT OJHHM H TE€M XKe J03aTOpOM BBOIHTD npobHl
ot 10 Mka 10 10 ma.

5.1.4. KOJIOHKH

Kak Gbl coBepluieHHB HH OBIIH BCe OCTajbHble 4acTH XpOMaro-
rpaduueckoil CHCTEMBI, OHH OCTaHYTCH 6ecloe3HbIMH, €eCJaH Ka-
4eCTBO KOJOHKH He COOTBETCTBYeT MOCTaBJEHHOH 3ajade. [Tporpecc
B TEXHOJIOTHH W3TOTOBJEHHS KOJOHOK MOCHYXKHJ OAHHM H3 (aKTO-
pOB, KOTOpble NpHBEIH K KaueCTBEHHOMY CKadky B ypOBHe pa3sH-
tust BaKX.
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Kon§::OTgpble THIIHYHbIE XapAKTePHCTHKH cOBpeMeHHbIX BIJKX-
K OblIH MNpHBeleHbl Bhillle (cM. Taba. 5.1). B nacrosimem
pasiene KpaTKO PaccMaTPHBAIOTCS OCHOBHBIE THIE KOJOHOK
OGumiast KOHCTPYKTHBHASI CXeMa KOJIOHKH BKJIOYAET B cebsi Kop-
Zlgrg, ocpmlepr H HAKOHeuHHKH (puc. 5.11). Kopmyc npeACTaBnﬂgT
Hnnoxf[rlounnnﬂupnqecxyro TPYOKY H3 HepxKaBewuleli CTaaH, cTek.a
JIAMEPHBIX MAaTepHa/OB; OH CAYXKHT eMKOCTbIO I/ CJ0s
copGenta. BepxHuii H HHXHHIl KOHLB Kopmyca 3aKPHBAIT (PUJIb-
Tpel. Haule BCEro 3To AHCKH M3 MOPHCTOH HepxXaBewllel craau, no
AHAMETPY COOTBETCTBYIOLIHE HAPYKHOMY NIHAMETPY KOJOHKH :HI/I-
aMeTp mop QuabTpoB 0,5—2 MKM, HX Ha3HAueHHe — yae )Ki/IBaTb
cJaoi copbenta B KosoHke. Kpome Toro, GuAbTp Ha on,ln)e B KO
JIOHKY 3aJiepKnBaeT MeXaHHYecKHe NMPUMECH H3 MOXBHIKHON Q)aBb;
u 06pasuos. HakoHeUHHKH repMeTH3HPYIOT BClo KOJIOHKY U CJyKaT
AJIA TIOAKJIOYEHNST KAMWIIAPHBIX TPYOOK, COeIHHSIOUINX KOJOHKY &
A03aTOPOM ¥ NETEKTOPOM. KOHCTDPYKuHS HAKOHEYHHKOB [0JIKHA
OHITH TaKOW, YTOGB CBECTH K MHHHMYMY BHEKOJOHOYHOE pasMbiBa-
HHe NPOOBl M pasjeeHHBIX KOMIIOHEHTOB. HaKOHeYHHK xXopoue#
KOHCTPYKIHH TaK (YOPMHPYeT MOTOK Ha BXONE B KOJNOHKY, uTO MO-
MepeuHoe pasMbiBAHHE W OTPHIATENbHOE BJHSHHE CTEHOUHOTO a-
(exra cBOmSATCH K MUHHMYMY. DaKTHUECKH B KOJOHKE paboraer
IIpH 3TOM TOJIBKO LeHTpajbHas yacTb copbenrta. Takue KOMOHKHU
XaPAKTEPH3YIOTCS BBICOKOH 3pdexTHBHOCTBIO. OnHAaKO Npu yKa3aH-
HOH KOHCTDPYKUHH KOJIOHKH COPGEHT 6yjeT Jerko NeperpykaTbes
IO Mepe yBeuYeHHS MacChl BBOAMMOH mPOGH], H MO3TOMY HaKOHeY-
HHKH NpenapaTHBHHX KOJOHOK NPH3BaHH pellaTh NpPsiMO MPOTHBO-
[O/I0XKHYI0 3a1a4y — pachpefensitb Npo6y 10 BO3MOMKHO 60JbILES
4acTH MONEepeyHoro ceuenust. B Hacrosiee BpeMst uaule Bcero npu-
MEHAIOTCS KOJIOHKH TPeX THIOB: LeJbHOMeTa/sliyecKHe, pasbopHble
CO CMEHHBIMH DAa3/eJIUTeJIBHBIMH NMATPOHAMH HOJIHMep},IbIe 1151 pa-
6OTbI B PeXXHMe PaAHaNbHOTO CKATHS, ’ e
CxeMma ycTpoiicTBa ue/bHOMETANIHYeCKHX KOJOHOK JaHa Ha
puc. 5.11,a. ITa KOHCTPYKUHS MOJYYHJIAa HAHGOJblIEe pacmpoctpa-
HeHHe B nepuol craHoBjeHnss BI)KX u cBoe snaueHne coxpanser
no cen JeHb. PopMHpOBaHHe CJNOS COPOEHTa B TAKHX KOJIOHKAX
IIPOHCXCAHT B MOMEHT HX YMakoBKH. [IpH HCIOAB3OBAHHH KOJOHOK
IpOMBIIIIEHHOrO 3aMOJHEHHs] MpHUIeJIie B HErOAHOCTb, KAK Mpa-
BHJIO, BBIGpACHIBAIOT BMecTe ¢ HauboJee CJIOXKHBIMH I/I’,U,OpOI‘HMH
AeTaNIM¥ — HaKOHeYHHKaMu. EcTecTBeHHO, NMOTEHIHA/JbHBIH CPOK
CyKObl METAJIIHYECKHX JieTasell KOJOHKH 3HAYHTEJNbHO MpeBbiaeT
CPOK CayXObl cop6eHTa, MO3TOMY TakKas NPAKTHKA 3HAYHTE/LHO
YAOpOXKaeT Hcnoab3oBaHHe meToga BI)KX.

Ot sToro memocratka cBO6OAHE Pa3bOpHbIE KOJOHKH CO CMEH-
HBIMH CTEK/IAHHBIMH pa3fieJuTe bHBIMH TaTpoHamu. [IpuHimn ux
KOHCTPYKIHH Hu306pakeH Ha puc. 5.11,6. HakoHeYHHKH TakHX KO-
<IOHOK HCTIOJIb3YIOTCSI MHOTOKDATHO, a NATPOHBI JIErKO 3aMeHSI0TCS
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mo Mepe Ha106HOCTH. JIONONHHTENbHYIO TI'HOKOCTb HEKOTODhIM
KOHCTPYKIHSIM NIPHJaeT BO3MOXKHOCTb MPSIMOrO COEAMHEHH:S pasje-
JHTeJbHBIX TaTPOHOB, 4TO MO3BOJSIET IO Mepe HaJ06HOCTH BapbHPO-
BaTh AJHHY CJIOsl cOp6eHTa M BKJIOYaTb (HOPKOJOHKH, TNpeaHasHa-
yeHHble JJisi 3aLINTH OCHOBHOH KOJOHKM (pHc. 5.11,8). Pasnean-
TeJbHble NATPOHBl YHNAKOBHIBAKTCS TeMH Xe MeTogaMmHu, HTO H
o6biunble HeapHOMeTasdandeckne. KosoHKaMH TAKOro THIA YKOMI-
JeKTOBBIBAIOTCS XpoMaTorpadbl ¢pupMbl «JIaGopaTopuble MpHGOPLI»
(HCCP).

[MpuruunnadbHo HHOA cnoco6 (HOpMHPOBaHHS BBICOKO3((heK-
THBHOrO CJOSI COp6eHTa HCIOJb30BaH B Da3paboTKax (HPMBL
«Yotepc». KononkH 3TOro THIA H3rOTAaBJHBAIOTCA H3 NOCTATOYHO
MSTKHX MOJHMEPHBIX MAaTepHasoB, MPOCTO 3aCHMAIOTCH  CYXHM
cop6entoM. C/10li MHHHMAJIbHO YIUIOTHSETCS OJHHM H3 npocTe AKX
cnocofoB. 3aTeM KOJOHKAa IoMelLlaeTcs B CIENHAJbHYIO KaMepy,
rje MPOHCXOAHT pajHaibHOe cxKaTue caos. [Ipn 3TOM BCce MyCTOTHI,
OcTaBlIHecs MOCJe [1epBOHAYaJbHOIrO 3aMOJHeHHs!, JHKBHIHDPYIOTCH
W JOCTHraeTca AOCTATOYHAS OJXHOPOAHOCTH caosi (puc. 5.11,2). ITtoT
NPUHIMI HCIOJb30BAH TaKXKe JJsi H3TOTOBJEHHS MpenapaTHBHLIX
KOMOHOK auamerpoM Ao 40 MM. AHajuTHyeckHe KOJOHKH TaKOro
THIIA TAaKXe HUMEIOT OTHOCHTeNbHO GOJblLIOH BHYTPEHHHI AHAMeTp
(8—10 Mm), u CKOpee HX cJE€IyeT OTHEeCTH K KaTeropuu noJyrpe-
napaTuBHbIX. CpaBHHMTe/bHAs A€LIEBH3HA 3THX KOJOHOK BPAL JH
KOMIIEHCHPYeT HX HECKOJNbKO NMOHHKEHHYIO 9()(heKTHBHOCTD.

[TpoMbilllJIeHHBI BbITYCK 3alOJHEHHBIX aHAJHTHYECKHX H Mpe-
MapaTHBHHX KoJOHOK i BIJKX nanaxeH MHOTMMH QUPMaMH, H,
MO-BUAMMOMY, 6oJsbluasi 4acTb pasjiefeHHii B MHDe BbIMONHACTCA
Ha KOJOHKax (paGpHuHON yIakoBKH. B To e BpeMst cooGpaxenus
SKOHOMUKH, SKCIEPHMEHTAJbHON THOKOCTH H, HaKOHel, 310pOBbIi
«CTIOPTHBHBIIl HHTepec» 3aCTaBJSIOT MHOTHX xpoMaTorpa@ucTos oc-
BAaHBATh METOAbl YIAKOBKH COOCTBEHHBIX KOJOHOK. JTO BO BCSKOM
c/yyae ONMpaBAaHO, ecay MPeAcTOMT paboTaTh B YCJIOBHSX, 6BICTPO
BHIBOASALIUX CJOH copbeHTa u3 cTpos, Aub6o mpu paboTe ¢ OpHIH-
HaNbHBIMH COPGEHTaMH, CHHTE3HPOBAHHBIMU B J1a60PAaTOPHH.

BkpaTue paccMOTPHM MPHHIHNbL YNAKOBKH KOJOHOK —«KecT
KOro» THMNA. YCTAHOBJEHO, YTO IO Mepe YyMeHbIIeHHs AHaMeTpa
YacTHIl CMOCOOH «CYXOH» YIMAKOBKH KOJOHOK, 3akjlovawollxecs B
3acpiMaHuH cop6eHTa NpH MOCTOAHHOH BHOpAlLHH, CTAHOBATCH BCe
MeHee 3(p(eKTHBHBIMH. YKe cOpGeHT ¢ pasMepoM HacTHI 20 MKM
ynakoBaTb TakuM o6pasoM He yaaercs. [lisl 4acTHi MeHbLIEro pas-
Mepa B HacTosiliee BpeMsl NMPHMEHSIOT HCKJIOYHTENbHO TaK HA3bl-
BAaEMHl CyCNeH3HOHHbIH cNoco6 YMAaKOBKH: CyCNEH3HIO copbenTta B
MOAXOAslleM pacCTBOpHTeJe OBICTPO  OT(HHJBTPOBHIBAIOT  tepes
3aMOJHAEMYI0 KOJOHKY C YCTAHOBJGHHBIM HHXXHHM  (UJABTPOM.
[MpununnnajabHaf cxema npubopa JJjst 3aMoJHEHHs KOJOHOK IMpH-
BejeHa Ha puc. 5.12. OHa COCTOMT M3 HAcoca BBICOKOrO AaBJ/CHH:
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CTecmi.]:};NIF:Ag:I;gOg;I;HBS)KX. a4 — LeJbHOMEeTAJJIMYecKHe; 6 — cO CMeHHBIMH
; 8 — € HeMoCpeiACTBEHHHM NpHCOeAH .
THHLM HEeHneM -
7JOHOK; 2 C palnajbHuM cxaTHeM. | — xopnyc; 2 — cop6enr; 3 —cbcgflm
TPHl; 4 — CMEHHHIl MaTpoH; 5 — HaKOHEYHHKH. ' w

Puc. 5.12. Tlpuununuasphas cxema YCTPOACTBA AJIfl 3aNMOJIHEHHS KOJOHOK: P —

}ggaeﬁ:yap C pacTsopuresenm; H — nacoc; C — cocyn aas cycnensun; @ —
prosonka; K — kosouka; ¥ — pasbemusie ynaOTHewns; 3 — 3afnyun<a

(H), pesepsyapa ¢ pacTsopuresnem (P), emkoctu mmsi cycmensuu
(C), nanpaBasiiomeli $opKoJOHKH, K KOTOPO# NOAKJOYaeTcs 3a-
nonnseMast kononka. Ilepen navanom paGoTel pesepByap 3amoa-
HACTCS pacTBOPHTE/IEM, KOJOHKA MPHCOGHHHSIETCS K (OPKOJOHKE
W TaKKe 3aMNOJHAETCH pacTBopuTesneM. BBIXOX KOJOHKM NpH 3TOM
A0.TKeH OBITb NEPEeKPHT MOAXOAswel 3araymkol. CycleH3HOHHHI
COCY1 IPHCOCLHHAETCS K (POPKOJIOHKE H 3aMOJHAETCS NPHrOTOB-
JIEHHOM cycmensueil. [locae 3Toro cocyx 6BICTPO MPHCOEIUHSIOT K
HAacocy, CHUMAKT 3arJylmKy H BKJAOYAIOT HACOC.

Ilpu paBnennu 500—1000 atm (GuAbTPOBAHHE CYCMEH3UH 3a-
BEpIIAGTCS B TeYeHHE HECKOJNbKHX CeKyHJ, MocJe 4ero yepes Ko-
“IOHKy TpokaynBaT 50—200 o6beMoB pacTBOpHTERS 115 TaK Ha-
3bIBA@MOM «I0YTNIAKOBKH». ]
“blx()c::(;)?;ii dakTopm, onpepeasioue 3hheKTUBHOCTD noJayyae-
) J » CGIelylonine: xayecTBO copGenTa; BbIOOP pacTBo-
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puTeass 11 IPUTOTOBJIEHHS CyCNeH3WH; KaueCTBO BHYTPeHHeH Iio-
BePXHOCTH KOJOHKH; KOHUeHTDAlHsi CyCleH3uH; BHIGOp pacTBOpH-
Te1s A8 «A0YIAaKOBKH».

TexHOJIOTHH 3aMNOJIHEHHs KOJOHOK MOCBfilleHa JAOBOJLHO 06-
IMpHAs JUTepaTypa, OJHAKO BbIBOAbl H PEKOMEHAAUHH, K KOTOPbIM
NPUXOAAT ABTOPbI, 3a4aCTyI0 MPOTHBOPEUMBHL. SICHO, YTO KOHEYHBIH
pesyJbTaT ONpefesseTcs CJA0XKHBIM B3aHMOLEHCTBHEM MHOXKECTBA
(akKTOpPOB H NOJIyYeHHe XODOWUX pe3yJbTaToB TpebGyeT Hemasuoro
onbiTa. TeM He MeHee MpPakKTHKa NoKasbBaeT, 4TO Ioc/Je HEKOTOPOi
ONTHMH3ALHH PeXHMa YNaKOBKH KOJOHOK JNaHHOH TeOMETPHU COp-
GeHTOM oONpejeeHHOH MapK# MOXKHO IOJYyYHTb KOJOHKH 3(p(ek-
tuBHOCTbI0 5000—10 000 TeopeTHyeckHX Tapesaok. DTOT MOKasaTelb
IPUMEpPHO B JBa pasa XyXKe, YeM Y KOJIOHOK, yNaKOBaHHBIX B NPO-
H3BOACTBEHHHIX YCJOBHAX, OJHAKO M HA TaKHX C4AMOJEJNbHBIX KO-
JOHKaX MOXKHO yKe peliaTh GOJbLIMHCTBO 3aj1ay.

CycneHsust cop6eHTa J0JKHA OBITh JOCTaTOYHO YCTOHYHUBOH, H
3TO OB6CTOATEJbCTBO YACTO SIBISETCH pellaioluM Hpu BeiGope pa-
crBopuTeds. JKejaeMOH YCTOHYHBOCTH MOXKHO AOCTHYb, HCNOJb3Y?
cMech pacTBoputesei, 06JafaollyI0 MIOTHOCTbIO, 6JIKM3KOH K MJIOT-

HocTH copGenta. C 3TOH Le/bI0 HCIIOAb3YIOT GHHApHBIE CMECH pacT-

BopHTeJel, cojgepxkauiye OPOMHUCTHIA MeTHJIeH, HOAMCTHIH MEeTHJI
Aubo ApyrHe TraJjoreHyrJaeBofopoabl GoJbIIoH njoTHOCTH. BTopoi
pPacTBOpHUTE/Ib MMeeT 3HAYHTENbHO MEHbIIYI0 MJIOTHOCTb, H HX CO-
OTHOIIeHHe BbIGMpaeTcs TakuM, YToObl yacTuunl copbeHTa He oce-
JaJH U3 cycnensuy B TedeHue 10—15 mun.

Hpyro#t nyth crabuiausaluy CyCHeH3u¥ — NpHMeHeHHe BA3KHX
pacTBopuTeJieli: HanpuMep, OyTaHoJa, NPONAHOJNA HJH STHUJIEHIIH-
KoJasi. Tpe6oBaHHe cTaGHJIBHOCTH CyCNEH3HH B LEJIOM JOMHHHpPYyeT
B auTepatype. OAHAKO B psje CayyaeB XopoluHe Pe3y.bTarhl OblIH
HOJIyYeHb! NPU 0c000 GHICTPOH yNaKoBKe ¢ NpHMEHeHHeM MaJjoyc-
TOHUMBBLIX CYCNEH3HH B HEeBA3KHX M JIETKHX pacTBopuTeasx. [loMmumo
cTabuau3upyollero AefcTBUA Ha CYCNEH3HI0 PaCTBOPHTENb JOJIKeH
06J1a1aTh AOCTATOYHBIM CPOACTBOM K yacTHuUaM copbenTa, YTOOHI
npensATcTBOBATh HX arperauuu. HecMoTpsa Ha To 4TO COPGEHTHI NMpO-
MBIILJIEHHOTO BHINYCKd OGBIYHO J10CTAaTOYHO XOPOIO (QpPaAKUHOHH-
POBAHHI, IPY UX XPaHEHHH U TPAHCIOPTHPOBKE MOXKeT 06pasoBaThCA
HEKOTOpPOe KOJHMYECTBO «IBLIH» — YAaCTHI € AHAMETPOM BO MHOIO
pas MeHbllle HOMHHAJbHOrO.: Hanuuue «nbian» jaxe B OTHOCHTEIbHO
He6OIbINOM KOJHYECTBE MOXKeT OTPHLATe/bHO CK43aThbCA Ha HPOHH-
11aeMOCTH KoJOHKH. [lo3aToMmy mepen ynoTpebGjeHueM cOpGeHT cie-
JAyeT JIOMOJHHTeJNbHO OYHCTUTb, NPOBels HECKOJIbKO pas ero cyc-
NeHIHpPOBaHHE B NOIXOASAIIEM PacTBOpHTese (alUeTOH, rekcaH) H
JEeKaHTALMIO B3BeclH MNBJIKM NOCJAE OCejaHHss OCHOBHOIO KOJHYECTBA
Marepnasna.

B kauecTBe MaTepua/a KOJOHOK Yalle BCEro HCIOJb3YIOT TPYyOKH
H3 HepxaBeiouiefi craau. Has noaydyeHHs XOpOIUUX pPe3yJbTaTOB
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BaX{HO Ka4yeCTBO BHYTPeHHeH MNOBepXHOCTH TPYyOKu. OOGLIYHBIM
TpyGKayM NpuCylla LIepoXoBaTOCTh BHYTPEeHHell MOBEPXHOCTH, CO-
nocTaBUMas € pa3MepoM 3epHa copleHTa, MO3TOMY [Js NOJyYeHHS
XOPOIWHKX KOJOHOK OHY MAJIONPUTOAHBl H TPeOyIOT HONOJHUTENbHOMN
NOJIHPOBKH.

OTHOCHTE/IBHO ONTHMAJIbHON KOHUEHTPAUHH CYCHeH3HH MHeHUS
CTO/Ib 2Ke Pa3HOPEYMBHl, KAK M OTHOCHTEJbHO BBI6OpA CycleHaH-
pywoileii cpeibl. Xopowne pe3ynbTaThi NOJYYeHbl H NPH KOHUEHTpa-

gnulgo;%,, ¥ npH kKoHueHTpauuu 30%, Ho uyallle Bcero B npejenax
—159%,.

5.1.5. JETEKTOPbBI

OYHKUHS [eTeKTopa 3aKM0YaeTcss B NPeo6pa3oBaHHHM KOHIEH-
TpauHy aHAJU3HPYEeMOro BellleCTBa, PACTBOPEHHOrO B MOABHIKHOH
(base, B 3JJeKTPUYECKHH CHTHAJ.

B npuHumne ajs JeTEKTHPOBAHHSA MOXKET OBIThb HCIIOJIb30BAHO
Joboe (HU3UKO-XHMHUYECKOe CBOHCTBO MOXBHMKHOH (ash, KOTOpOe
M3MEHSETCA Npu HAJHYHN B HeH MOJIeKyJ pasjesfieMbX CoejuHe-
Hui. M 1efACTBHTENbHO, AECATKH NDPUHUMIOB K HACTOSAIIEMY Bpe-
MEHY HCNBITAHB AJ15 AeTekrupoBaHusa. [loapoOHbiii 0630p mno cno-
cobaM JeTeKTHPOBAHHA onyGiukoBaH Yaiitom [444, 445].. Oxsako
JHUIL HECKOJIbKO CMOCOGOB 0Ka3ajHCh NPUTOAHBIMH BO BCeX OTHO-
WEeHHAX U JIETJIH B OCHOBY MPOMBILJIEHHO BHIYCKaeMBIX KOHCTPYK-
uui. Yame BCero HCNOJb3YIOTCS AeTEKTOPH MO NOMJIOLIEHHIO,
H3JIyYEHHIO U INPENIOMJIEHHMIO CBeTd, a TaKXKe 3JeKTPOXHMHYecKHue.

IIpakTHyecky Bce Hcnosb3yeMble B HAcTosIlee BpeMs AeTEKTOPEHI
peasu3yioT U3MepeHHs (PHU3HNYeCKHX BEJHYHH, HT4BHO OCBOCHHbLIe HH-
CTPYMEHTaJbHOH aHaJHTHYecKoH XHMMuell B Makpomacwrabe. Ilo-
3TOMY XapakTepHOH TexHuYecKol npobueMoH, KoTopas pelmanach
npy CO3JaHHH AETEKTOPOB, OblJIO KOHCTPYHPOBAHHE MHHHATIOPHBIX
AYeeK, OTBEYAIOLIHX napaMerpaM BbICOKOI((EKTUBHBIX KOJOHOK.
B HacTosAulee BpeMs /i GOJBLIMHCTBA JAETEKTOPOB paspaboTaHbl
Auediky o6bemom 0,01—10 Mka, oTBeuawomue BceM TpeGOBAHUAM
npu paboTe ¢ KOJIOHKAMH pasJIHUHOrO JHAMETPa.

Qusnyeckue NPUHLUHNLL, JeXalllge B OCHOBE PAa3/HYHBIX MeTo-
AOB JIeTeKTHPOBaHus, AeTaJbHO ONHCAHB B CleLHAJbHOH JuTepa-
Type, NOCBSILIEHHOH COOTBETCTBYIOUIMM METOZAM aHajau3a, d Io-
TOMY 3jiecb He paccMaTpPUBAIOTCH.

BaxHeflnas XxapaKTepHCTHKa JeTeKTOpa — €ro 4yBCTBHTEJb-
HocTb. Cnoco6bl ee Bbipa<eHHs MOTYT OHTb pasiHuHHIMH. [lpu
3TOM HYXHO pPas/jHyarb YYBCTBHTEJbHOCTb JeTeKTopa Kak (usu-
Yeckoro npubopa, 4yBCTBHTEJIbHOCTb XpoMaTorpada K L1aHHOMY coe-
AYHEHHIO B JAHHBIX YCJOBHAX pasjeseHHs H AeTeKTHPOBAHHA H,
HAaKOHel, YYBCTBHTEJNbHOCTb AHAJHTHYECKOH METOJHKH B LeJOM.
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Ta6auua 53
Hetexropot daa BIXX

OPpHEHTHPO-
BOYHad
YYBCTBHTEJb- Cenek-
JleTekTop H3mepaeMoe CBORCTBO 3JI0aTa HOCTb, MT B THBHOCTH
OJHOKPAaTHO
BBOJIHMO#H
npoGe
®ortomerp (YO u OnTHyeckass MIOTHOCTh NMPH 10-10 Bricokas
BHAMMOI 00JacTH) (DHKCHPOBAHHON [NJIHHE BOJH
CnexTpodoTOMeTp OnTHuecKasi MIOTHOCTb IpH 10-? "
(YO u BugHMO# u3bupaemoit OnepaTopoM [JuHe
o6/acTH) (BnvHax) BOJH
PedpakTomerp PasHoCTb MoOKasaTeneit 10-8 Manas
LpeJIOMJIEHHSI PacTBOPHTENs B
CpPaBHUTEJBHOH H H3MepHTelsb-
HOH sqeiiKax
dayopuMerp HHTeHCHBHOCTL GayopecLieH- 10-1 Ouenb
LMY MOJIeKys cop6aToB B MOA- BHICOKaA
BHXKHOHA ¢a3se
AMnepoMeTpHUeCKH it ToK OKHCJeHHS HJAH BOCCTa- 10-9—10-1 "

HOBJIEHUS] 3JIEKTPOXHMHYECKH
AKTHBHBIX CO€JIUHeHHH

YyBCTBUTEAbHOCTh JAE€TEeKTOPA MOXKeT ObITh NPHMEePHO OAMHAKO-
BO# JJs BeleCTB pPa3JHYHOH XHMHYECKOH NPUDPOAbI, HO MOXeT H
CUJbHO pPAasjivyaThCsl, WHOrAA JAaxe JAad OJu3KHX COEIHHEHHuH.
B nepBoM cjayuae roBopAT O HeceJeKTHBHOM AeTEeKTHPOBaHHH, BO
BTOPOM — O ceJleKTHBHOM. HacTo CeJeKTHBHOCTb AeTEKTOpa HMeeT
He MeHblllee 3HayeHHWe, YeM UyBCTBUTEJbHOCTb, NPHYEM B 3aBHUCH-
MOCTH OT XapakTepa KOHKDeTHOH aHa/HTHYeCKOH mpolbseMbl ceJiek-
THBHOCTb MOXET OKa3aTbC KakK [NOCTOHHCTBOM, T4K H HeRocTart-
koM. Tak, ecnn pasjeseHde NpecieiyeT Lesb AaTb 00uwud 0630p
COCTAaBa HCCJE1YeMOro 0oO6'beKTa, NpeiNoyTeHHe NOJKHO ObITb OT-
L4HO HeceJIeKTHBHOMY jAeTeKTopy. B Apyroi cutTyauuu, Koria Tpe-
6yeTcsl ONmpeie]uTh JHIUb OAHO COeJHHeHME Ha (oHe CJOXKHOM
cMecH, yA06HO BOCIOJNb30BATHCSA CeJeKTHBHBIM JAeTekTopoM. OH mo-
MOXKET peluTh npobJieMy, Adxe €CJd H3yuaeMmas CMecCb CTOJb
CJIOXKHA, 4TO NOJIHOEe ee pasjesieHHe HeBo3MoxHo. Takoro poja 3sa-
Qa4 JOBOJbHO THIHYHBl 1J5 OHOMEAHLUHHCKOrO MPUMEHEHHs XKHI-
KOCTHOH xpomaTorpaduu. OCHOBHBlE XapaKTeDHCTHKH HauboJjee
pacnpocTpaHeHHbIX THIOB AeTeKTOpPOB AaHbl B Tab.1. 5.3.

5.1.6. CHCTEMblI PEFMCTPALLIHU CHTHAJIA U OBPABOTKH JAHHBIX

ITpocTefimee ycTpolicTBO Ass perdcTpaliy CHrHaJa AeTeKTopa —
OOBIYHBIH NMOTEHIHOMETPHYECKHA caMoNucel, ¢ MOMOILbIO KOTOPOTO
XpoMaTorpaMMma H3o6paxaercd B KOOPAHHATAX «BPeMsi — CHIHA
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S,h,tR
Y

CpaeHeHue tR €O 3HAYEHWUAMMU M3

6aHHa AaMHBIX, WMAEHTUIUHAUMA

Y

Mouck HannbpoBouHbIX Ko3bdUUKEHTOB,
le—] pacuer coctaBa ananusupyemon cmeck,
pe3ynbTaToe  aHanuaa

y

|O¢opmneuvxe pe3yNLTaToR imeHeHue
pesuma
[TononHexue ofpaboThu
BaHHa AAHHbIX cur4ana

XTITIT>»ID xxI>0

Puc. 5.13. TlpuHuynuanbias cxevMa o6paGoTKH XpOMaTOrpam.

JeTeKTopa» noAo6HO NpuBefeHHOH Ha puc. 1.2. OHa cOJAepPKHT,
XOTSL ¥ B HefiBHOH (popMe, BCIO HOBYI0 HH(popMauuio o0 H3yYeHHOM
o0beKkTe, 0fHAKO ee HeoOXOAHMMO INepeBecTd B (GopMy, MNPHUTOAHYIO
JJ8 HCNOJIb30BAHHUA.

Bce npoBoauMble npu 3TOM ONepalHi MOTYT BBHIIOJHATLCSA BPyu-
HYIO JH60 C NOMOIILbIO CPeJCTB aBTOMAaTH3aUUH PA3JIHYHBIX KJacCOB.
Pyunas u aBromaTH3HpoBaHHas o0paloTKM JdaHHBIX cojep:Kar
MHOro ofLuX onepalyil, 0OJHAKO OTJHYAlOTCA MO clocoby u3Mepe-
HAA naowaay nuka. [locaennss npu pyuHolt 06paboTke uaMepsercs
KaK Npou3BejeHHe BBICOTHI MHKA HAa IUHPHHY HA NOJIOBHHE BLICOTHI,
a NMp¥ aBTOMaTH3UPOBAHHON — MeTOAOM YHMCJEHHOTO HHTerpHpoBa-
HHA. Onepauuy, BunoJHAeMble Npu 06paboTKe XpoMaTorpamu:

— npoBefeHde GazoBo#l auHHH (puc. 5.13,a);

— BHISIBJIEHHe MOMEHTO3 Hayana (b) u KoHua (¢) NMHUKOB;

— BBHIABJIEHHE MAaKCHUMyMOB (M) MHUKOB;

— u3MepeHHe MJOIIAAH (HJH BLICOTHI) NHKOB (S, h);
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— upeHTHdUKAUHA TNHKOB [0 BpeMEHAM YiepXHMBAHHA u HX
(pyHKUHAM;

— pacueT cOCTABa aHAJIU3HPYEMOH CMecCH.

Kak Buj COBpEeMEHHBIX XHIKOCTHBIX XpOMaTOTpaMM, TdK H Xxa-
pakTep nosydyaeMol MH(ODMALMH HHYeM HE OTJIHYAIOTCH OT TaKO-
Boix npu [DKX. ITostomy nouyTu Bce pe3yJbTaThl, AOCTHLHYTHIE MPH
aBroMartusauuud [JKX, HenocpeiacrBeHHo npumeHuMbl K BIXKX.
Bonpocy aBTOMaTH3HPOBAaHHOH 006paGOTKH XpOMAarorpaMm MocCBs-
meHa obwupHas sguteparypa [6, 25, 252], K KOTOpoH MBI U OTCHI-
JaeM yurareded. 31ech 3Ke NepeyucauM TOJNBKO OCHOBHHlE KJACCH
CpeicTB aBTOMAaTH3ALKH.

HHTerpaTopsl MepBBIX IOKOJEHHH IO3BOJAJIN aBTOMATHYECKH
IpOBOAMTb 06a30Byl0 JIHHHIO, H3MepsThb BpeMeHa YyAepKKUBaHUA H
mIomain nukoB. Pacuer cocraBa cMeCcH H HAEHTHQUKAUHIO OCy-
[IECTBJASAJA B 3TOM cJyyae oneparop.

BuluncauTenbHble HHTErpaTOPHl BHITOJHAOT YKa3aHHBIE QYHKUHHU
M COIepKaT onpejeeHHbH 06beM NaMATH U IPOrpaMMHpyeMoe Bbi-
YHCJHUTeJNbHOE YCTPOHCTBO. BpeMmeHa ylep:KuBaHHs CPABHUBAIOTCH
¢ JAHHBIMM B MaMsiTH, HAa OCHOBAHHH YEro NPOBOAATCH HAECHTH(DHU-
Kauus Nuka H Bbl6Op 3HaYeHHH KaJnOGpOBOYHBIX KO3((HLHEHTOB.
HsmepenHble NUIOMIAAH THKOB W B3fiTHle W3 6asbl AaHHHX Ko3(¢u-
IHeHTHl cJayxKaT AJs pacyeTa cocTaBa Hccaeayemod cMecn. Ha
I0JI0 omepaTopa OOBIYHO OCTAIOTCH JHIIb (YHKUHH KOHTPOJAA H
ONTHMH3aU¥K [apaMETPOB HHTErPUpOBaHusdA, a TaKkKe o(opMieHUst
pesyJbraToB. MHOrHe cOBpeMeHHble MOJeJH OJHOBPEMEHHO AaioT
H Tpaduyeckoe H300pakKeHHe XpoMaTorpamMMmbl.

BoluncantenbHbie MauwuHbl NMO3BOJAIOT MNpaKTHYeCKH Oecrpe-
JeJbHO PacliHpsiTb Kpyr onepauuil ¢ nmosyyeHHeiMu AanubiMu. Ha
ux 6ase MOXHO OpPraHU30BHIBATH GoJbliHe GAHKH J4HHBIX, HPOBO-
JAHUTb U30IPEHHBIH CTAaTHCTHYECKHH aHaJu3 pe3yJbTaTOB MHOMXECTBA
onpejeseHull, aBTOMaTHYECKUH MOUCK ONTHMAMbHBIX ycaoBui. OxHa
¥ Ta XKe XpomatorpaMma MoxeT 006pabaThiBaTbCs MHOTOKPAaTHO,
NOABJSETCS BO3MOXKHOCTb 3(P@EKTHBHOrO JAHAJ0ra ¢ ONepPaTOPOM,
yuyeTa ero oneliTa H HHTYHUHH. KpoMme TOro, yHuBepcajbHble MHHH-
ABM cnoco6HHl B3ATh Ha ceOf QYHKUUH YIPABJECHHUA BCEMH Y3JaMHU
xpomarorpaga.

5.2. PABOTA C PACTBOPHUTEJ/ISIMH

OcHoBHble TpeGOBaHHA K HCNOJNb3YEMBIM PACTBOPHTENAM H3J0-
JKeHbl Bbillle (CM. raaBy 3). 31ech paccMOTPHM AONOJHHUTENBHO OT-
JeJbHble NPAaKTHYeCKHe MNPHEMBl, KOTOPHIE MOXKHO DEKOMEHJO0BAaTh
JJ1si TIOBBILIEHHS HajexXHOCTH paboThl Bcelt xpomatorpaduyeckoi
CHCTEeMBL.

®uabTpoBaHue pacrsopurened. OCHOBHOH (QHABLTP MNOABHXKHOI
(dasbl, nMeLHlics B KaxaoM npubope, pacnoysoxeH BO BCACLIBAlO-
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lileH JIMHHH HACOCHOH cucTeMbl. [sis HopManbHOH paGoOTH HACOCOB
Heo6X0AHMO, YTOOB CONPOTHBJEHHE 3TOH JHHHH OHIJI0 MUHHMAJb-
HbIM, B NPOTHBHOM CJyyae IIPH BCaChIBAHWH BO3MOXKHO 06pa3oBa-
HHe NapoBbIX NysHlpeil W HapyueHHe paboTHl KaanaHoB. [lostoMy
NOBEPXHOCTb HCMO/b3yeMbIX (DUIBTPOB AOBONbHO OGogbwas. s
yJayyieHuss paboTH Hacoca HHOTAa DeKOMeHAYIT pasMelaTb pe-
3epByapbl ¢ NOJABHXKHOH (a3ofi Ha HECKOJbKO JIeCATKOB CAHTHMET-
poB Bhllle Hacoca. C TeyeHHeM BpeMeHH (PUJBLTPH 3aCOPAIOTCH, UX
CONPOTHBJIEHHE yBeJIHUHBAETCs, BO3pacTaeT BEPOATHOCTL HAPYLIEHHI
pabotsl Hacoca. UToObl NPOANHTH CPOK HENPepbLIBHOH  CJYXKObBI
BCTPOEHHOro B Npubop ¢uabTpa, HeOOXOAMMO INpeiABapUTeNbHO
¢uabTPOBaThL BCe pacTBOPHTEJH, NOMelllaeMble B pesepByap, ue-
pe3 MarepHaJjibl ¢ pasMepoM nop 2—>5 MKM.

OueHHnTb COCTOfIHME BcachiBalollero ¢uAbTpa XpoMarorpada
MOZKHO cjeaylolum o6pa3oM. K BEX0Ay Hacoca NPHCOELHHSAIOT OT-
pe3ok kanuanapa aguHod 40—60 cM H BHYTpPeHHHM JHaMeTpoOM
0,25—0,5 mm. Koreu kanuanspa pasmemaioT Ha 40—60 cm Huxe
YpOBHfl MOABHXKHOH (ha3el B pe3epByapax. 3acachBalOT (C NOMO-
b0 BAKyyMa, IIMpHLA, PE3UHOBON TPyLIX) B KAaNHJJIAD KHAKOCTh
u3 pesepByapa. [locse oTcoesuHeHus HCTOUHUKA BaKyyMa MpH OCTa-
HOBJIEHHOM Hacoce NMOJBHXKHAasA (pasa AOJKHA NPONOJIKATb CAMO-
NPOHU3BOJNBHO BHITEKATh U3 KaNHWJIAPA CO CKOPOCTbIO HE MeHee
0,5 mJu/MuH. MeHbliasi CKOPOCTh CBHAETE/NbCTBYET O 3aCOpPeHHH
¢uabTpa. Has ero ouHcTKHM MOXKHO DEKOMEHAOBATb CJAEAYIOILYIO
npoueaypy. @uiabTp 0OTCOCAHHAIOT OT CUCTeMBl H MPOAYBAIOT CXKATHIM
BO3AYXOM B HallpaBjieHHd, NPOTHUBONOJIONKHOM paboueMmy. 3aTem
MOMeIaloT B CTaKaH, 3a/MBAalOT alleTOHOM H yCTaHaBJHBAIOT CTa-
KaH B yJbTpas3ByKoeylo BaHHy. Uepes 10 MHH aueToH 3aMeHAIOT
IHCTHIMPOBaHHOM Bo0M, 3aTeM 30%-Hoii azoTHOM Kucaorol. [locae
10-MuHYTHOHl BbIIEPXKKH B YJAbTPA3BYKOBOH BaHHe (PHJALTP OTMbI-
BAlOT OT a30THOH KHCJAOTH JAHCTHJIKPOBaHHOH Bogoi no pH 5.
ITocse 3TOrO OH rOTOB K HCHOJIb30BAHHIO B BOJHHEIX PACTBOPHTEJAX.
s paboTel ¢ OpraHHYeCKHMH NOABHXKHHIMH (azaMu HPOAOJKAIOT
NMPOMBIBKY: JBa pa3a aleToOHOM HJIH CIHPTOM, 3aTeM jBa pasa nol-
BIHKHOH (pa3oh.

CoBMecTuMOcTb pacTBOpuTeaed. [IpH cocTaBieHHH NOABHXKHBIX
(a3, Ja006bHX NPOMBIBKAX (UJALTPOB, KOJOHOK H APYTdX 3JIEMEHTOB
annapatypbl KaTeropuyeckH 3ampeliaeTcs HCHI0JAb30BaThb OJHOBpE-
MEHHO HJIH NOCJel0BaTe/ bHO HE MOJHOCTLIO CMElIHBalolydecs pacT-
BopuTesnu. CBeleHHS O COBMECTHMOCTH HauboJee YacTo HCIOJb3Y-
eMBbIX KOMIIOHEHTOB NOABHXKHBIX (a3 oTpakeHnl Ha puc. 5.14. Oco-
6y10 OCTOPOXKHOCTb CJEAYyeT NposABAATh NpH pabote ¢ GypepHHIMH
pacTBopaMH: HPH HX CMelUeHHH C BOAOPACTBOPUMBIMH OpraHudec-
KIIMH PAacTBOPUTENsIMM  BO3MOXKHO BbinajeHHe ocajikos. [losTomy
COCTAB HCMOJb3YEMON MOABHMKHON (a3bl BCETAa J0JKeH ObITb J0-
CTaTOYHO AaJeKHM OT TaKHX KDPHTHYECKHX mnpomopuud. Bce ysabl
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CTBOpPHTEJeH.

CHCTEMBb] cJelyeT OTMBIBATb OT Oy(epHBIX PACTBOPOB TOJbKO BO-
J0H. 3aTeM B caydae HYXKAbB MOXKHO NEpPeXOIHTb K MeTaHOJY Hid
aUeTOHUTPHIY H JaJjiee — K MeHee NOJIIPHBbIM OpPraHHYeCKHM pacT-
BOPHTEAAM.

TNoBTopHOoe Hcnosib3oBaHue pacTBopurenei, Yame Bcero mnoi-
BHXKHYI0 ()a3y HCMOJAb3YIOT OAHOKPATHO, MOC.JE Yero YHHUTOXKAKT
HJH, TOro XyXKe, BLIIMBAOT B KaHanusauuio. [lo wamemy MHeHHIO,
TaKad NpakTHKa He ONpaBjlaHa HU SKOHOMHUECKH, HH 3KOJIOTHUECKH,
HH jJaxKe ¢ TOUKH 3peHHs XpoMmaTorpadui Kak TakoBoH. MOKHO
NpeJJIOXKHTb [Ba MYTH IMOBTOPHOTO HCMOJAb30BAHHA pacTBOPHTe-
Jel — pereHepauHio H peudpKyaduuio. [Ipu pereHepaumu aawar
nocje jaeTeKTopa coOHPAlOT H MOPUHAMH IMOABepralT MeperoHke.
B pesy.ibraTe nosyyaloT cMmech pacTBopHTesell, HECKOJbKO OTJIH-
YamIylocs [0 COCTABY OT MepBOHayajbHOTO 3.iloeHTa. [lpoaHanu-
3upoBaB ee (Hanpumep, wMetozom IDKX), MoxkHO paccunurars,
CKOJIBKO H KAaKOro pacrBopure/is Heo6xo111Mo 106aBHTb, UTOOBI NO-
JYYUTh NOIBHXKHYIO (pa3y NepBoHAYaJbHOro cocTaBa. PereHepauus
1103BOJIET H30aBHUTbCS OT BCeX HeJeTyUHX NMpHMeceld, H MO3TOMY el
CJeAyeT HCMOJb30BATb NIPEHUMYIECTBEHHO AJS MOATOTOBKH 3JIIOEH-
TOB JAJA NnpenapatuBHoii BI)KX.
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Puc. 5.15. Cxema LHPKY. IALHOHHOTO

HCNO0.1b30BaHIIS NOIBHXKHON  Gasmnl: P

H — nacoc; JI — noszatop; K — ko- —

aouka; OT — petektop; P — pesep- s

Byap; M — MarHiTHas Mewa.Ka. M

[Ipn anmanutnueckoit BI)KX B i130KpaTHueckoM pexiiMe mnpak-
THYECKH MpOlle BOCHOAL30BATLCS NMpHEMOM pelHpKyasiid. Cxema
UHPKYJIAUHOHHOTO HCIOJb30OBAaHHs [I0JBHXKHOH (asel npusesena
Ha puc. 5.15. Ilocae neTekTopa 3m10aT BO3BpallaeTcs B pe3epByap,
rie OCylUleCTBJAeTCA €ro nepeMemiHBaHiie C MOMOLLbIO MAarHHTHOM
Mewajxki., Takol npueM MoXHO BCAYECKH PEKOMEH10BaTh 1J5 1po-
BeleHHs CepHHHBIX aHagan3oB. Jlerko nokasaTb, YTO B 3TOM cJaydae
HHKAKOr0 CYLECTBEHHOTO 3arpsAsHeHHd KOJIOHKH He NPOHCXOANT:
Belib B 37I0€HT MONAJalOT TOJLKO Te COeJHHEHIs, KOTOpble YiKe
KOJIOHKY MpOHIIH H, cJ1€10BaTeJqbHo, cCOpOHPYIOTCS JOCTATOUHO cy1ado.
ITo s1oft e mpuunHe i BBHIY Oosblloro pazaBieHHs KOMIOHeH-
TOB Npo0bi €CTh BCe OCHOBAHHsA NMpeHeSpeub H3MeHeHHeM cOpOIHON-
HbIX CBOHCTB KOJIOHKH B pesyJqbTaTe JHHAMHYECKOrO MOIH(HIIHPO-
BaHusa. HakoHen, Takoil npHem BIOJHe TOMYCTHM H C TOUKH 3peHHA
J1eTeKTupoBanug. JlomycTum, XpomatorpaMma CoOAepXkKHT A MHKOB,
uMelom X BoicoTy 1009% mwkanbl camonHcua H IWIHPHHY HA M0JG-
BiHe BbIcOTHI 0,0 M.1. Jlerko moicuuTath, 4TO NpPH €MKOCTH pe3ep-
Byapa 500 mMa u xopouleM IepeMellHBaHHH 6a3oBas JHHHA CMe-
crutea Ha 0,1-n19% wkansl. CiaegoBaTesbHo, €CAH XpoMaTorpamma
He CJIIKOM CJI0XKHA H He COAep:HT CHJALHO 3alIKaJeHHBIX MHKOB,
cMelleHHe 0a30BOH JIIHHIT B pe3y.bTaTe DeUHPKYAALHH He3Haul-
tebhnoe. JlaHHBI! HpHeM HeJb3s PEKOMEHI10BaTh B TeX CIVuadx,
Korja (Hampumep, ipt anaJjduse MIKponpuMecefi) Ha XpoMaTo-
rpamve I\erTea HHKH BBLICOTOH B 1€CATKI HIKaL.

Pa6ora ¢ pewupKy.JIHpYIOLIIMII PACTBOPHTEAAMH MOXKeT Cflo-

coOCTBOBATL MPOIIEHIIO0 CPOKa CIVAKObB  (HJABTPOB 11 KOJONOK.
SlcHo, uto GesomacHee MOJL30BATBHCA  HOABIEKHON  (dasofl, oT-
GHABTPOBAHHON Yepes nieasbHLiA (PHIBTP — KOJOHKY, YeM OpoKa-

HiIBaTb Hepe3 ClHCTeMY BCC HOBbie H HOBbIE 06beMBL .THEHTA. Ecan
moABHzKHAaS (asa cnocoOHa pacTBopATh copOeHT, TO MpH pPelHpPKY-
JALHI 3TOT mpolece By.1eT 3aMelJeH B HECKOJIBKO paa3.

Conu n 6ydepubie pacTBopbl. Bo MHOrHX cayuyadx B cocTas nol-
BIXKHBIX (a3 MOMHEMO BOIB H OpTaHHYecKHX pacTBoputeteil BX01AT
TaK)Ke HeopraHuueckue COTH HJH [OH-NApHble areHTol. OHH MOTYVT
CTaTh HCTOUHHMKOM 10MOJHHTEIbHBIX MpiMeceil B NMOIBHHON (ase
I OTPHLATEJIbHO CKasaTbcsd Ha pesy.abrartax. Tak, HOH-NapHbiC
ArcHTHI MOINT CodeprkaThb OpraHnyeckiie COCIHHCHUSA, 1.9
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yAaJeHHs KOTOPBIX MOXKHO HCHOJIb30BaTh IpeiBapHTeJbHOE MNpo-
nyckKaHue MOJIBHAKHOH (a3bl yepe3 KOJOHKY € OKTaLeUHJICHJAHKA-
reseM.

®ocparhbie OydepHble PacTBOPHI MOTYT CJAYKHTb CpPefOH 114
Pa3MHOXKEHHS MHUKDPOOPIaHH3MOB, NMOTOMY HX pEKOMEHAyeTCst Xpa-
HATb B Xono0AuabHHKe. [0 3TOH ke mpuyuHe HE CaefyeT OCTaBJATb
HepaldoTaiollue KOJOHKH B KOHTAaKTe C STHMH PacTBOpPaMH.

Hepxaselomas crajb, #3 KOTOPOH H3rOTABAHBAIOTCA NOYTH BCE
AeTany Xpomarorpapuyeckoro 060pyiOBaHHA, BIOJHE YCTOHYHBA
B KOHTAKTe C MOAABAAKIUM GOJBIIHHCTBOM Oy(pepHBIX pacTBOPOB
H cojeil, npumensieMbix B BI)KX. Hckmouenne cocraBasior ¢pop-
MHATBl M TajoreHuabl, obJajaloliye 3aMeTHOH KOPPO3HOHHOH ak-
THBHOCTBIO.

Ilpu nmpurotoBneHun noxaBuKHBIX (a3 Anst HOH-napHOH, o6pa-
LeHHO-()a30BOH WM HOHOOOMEHHOH XpoMarorpaduu NoJyyeHHe
HeOOXOAMMOH MOJIADHOH KOHUEHTPaUHH KOMIOHEHTOB He BLI3BIBAaeT
3aTPYAHEHHH, B TO BpeMd KaK yCTAaHOBKa He06XOAMMOro 3HaYeHHS
pH BOAHO-OpraHHYecKHX 3/I0eHTOB MOXKET GHTh CBsi3aHa C 3aTpPy-
HeHusmu. [losToMy npuHATO yKashiBaThb 3HaueHus pH He Aaa 3Jaio-
€HTa B LeJIOM, & AJsi ero BOAHOH YacTH, A0 CMelleHHs C OpraHH-
yeckuM pactBopHuteneM. CaeyeT OJHOBPEMeHHO HMeTb B BHAY, UTO
npuGaBieHde K BoIAHOMY Oydepy OpraHHYecKoro pacTBOpHTEJA
MOXKeT YBEJNMYHTb «Kaxyuieeca sHaueHMe pH» Ha 1—2 epuHuumb,
B pe3yJabTaTe YEro CMEIIaHHBI BOJHO-OPraHHUECKUH 3JI0€HT MOXKeT
0Ka3aThCs JOBOJbHO arPeCCHBHHIM MO OTHOIUEHHUIO K XHMHUYECKH MO-
JUPULMPOBAHHBIM CHJIHKATeJAM.

5.3. PABOTA C KOJIOHKAMHU

KoHuesbie ¢UTHHrH. QOuTHHIH COBPEeMEHHBIX KOJIOHOK BeChbMa
NPOCTH MO KOHCTPYKUHHM H B 3KCIayaTauumd (cM. puc. 5.11). Pa-
6ora ¢ HEMH He TpefyeT 0COGHIX HABLIKOB, H rePMETHUYHOCTb, HeoO-
XoauMas npu pasiaeHud Ao 500 aTm, JOCTHraeTcs JerkKuMm 3aTArH-
BaHHEM YIJIOTHEHHS C MOMOILbIO ABYX KJoueH. [Tpobaemnl ¢ ymiaor-
HeHHAMHM KOJIOHOK BO3HHKAlOT Yallle BCEro H3-3a HX H3HOCA IIpH
uactoit c6opke, pasbopke ¥ AeMOHTaxe. B Xoxe skcmayatauun ¢u-
THHIOB 0 NOPH 10 BPeMeHH repMeTH3aliusi He TpeGyeT 3HAUYHTE/b-
HBIX ycuaud. OnHako Mo Mepe M3HOCA HeOGXOAHMMOE yCHJAHEe 3aTATH-
BaHHs BO3pacTaeT, H C 3TOr0 MOMeHTa AepopMaudsi YOJOTHEHHS
vcKopsieTes, GbICTPo npHO/IKIKAETCs H MOMEHT ero HeoGpPaTUMOTO Bhl-
X0Aa U3 cTposi. Bo uzberkaHue 4pe3aMepHOro «nepeTArHBaHUSA» YILIOT-
HEHHH W OBICTPOTO HX BBIXOAA W3 CTPOSI MOXKHO pPeKOMEHIOBaTb
cOOpPKY BceX KOMMYyHHUKauui npuGopa, HaxoAALIHXCH NO7 jAaBJe-
HHEM, NIPH BKJIIOUEHHOM Hacoce. KaxJoe ynjoTHeHHE IIpH 3TOM 3a-
TACHBAIOT NOCTENeHHO, B HECKOJBKO NPHEMOB, TOJbKO L0 YyCTpaHe-
HUS TEYH.
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GunpTpbl. PuaAbTpE COBpeMeHHBIX KOJIOHOK MPeAcTaBJAAlT Co-
60 AHCKH M3 NMOPHUCTOH HepXasewlled cTanu. Mx Ttonmuna o6bl4HO
0,5—1 MM, 1uaMeTp paBeH HapyXKHOMY AHaMeTPy KOJOHKI. Pasmep
nop Kosebaerca oT 0,5—2 MKM Ha BLIXOAE KOJIOHKH 10 2—5 MKM
Ha Bxoje. Kak npaBujio, puabTpbl Ha BEIX0Ae 6e30TKa3HO (PyHKUHO-
HUPYIOT B TeUeHHe BCEro NnepHoja 3KCNayaTalld KOJOHKH, (QHJbTPHI
Ha BXOjie B KOJOHKY 3acopsaioTcs 3HauHTeJbHO uYalle. YIoOHee
BCEro HMeTb CMEHHHe ¢QUAbTPH. [na 3aMeHbl (HAbTPA BXOAHOH
GuTHHT pa3bupaloT, U3BJAEKAIOT HCNOAL30BAaHHLIH (UALTD ¥ ycra-
HaBJHMBAaOT HOBHIA. Mcmonb3oBaHHBIE QUALTP 3aTeM MOXKHO IIPO-
MBITh N0100HO TOMY, KaK ONHCAHO BHIIe 15 (QUAbBTPA MOABHIKHOH
(pasol.

Cra6uabHocTh KOMOHOK. CHiuKareib H XHMHYECKH MOAUDHLH-
POBaHHbIE CHJIHKAreJH BIOJHE YCTOHYHBBI B OPTaHHYECKHX PACTBO-
puTessX ¥ BOAHBIX NOABHKHBIX (asax ¢ pH 2,0—7,5. Tem He MeHee
jaxe npu cobalofeHHn BceX MNMPABHJ 3JKCIJIyaTalHH C TeyeHHeMm
BpeMeHH B KOJOHKE MOryT 006pas3oBBIBATBCA NMYCTOTHI, PE3KO OTPH-
naTeJbHO BiAMAKIIHE HA ee 3dgekTuBHOCTh. IloKa m0 KOHLA He
SICHO, CB3aHO JH HX 06pasoBaHHe C XHMHYECKHM paspylleHuem
copbenta nub0 ABJAAETCA pPe3yJbTaTOM MeXaHHYECKOH «Joyila-
KOBKH», mepepacnpefeneHus dactHy copbenta. Hame Bcero my-
cTOTHl 06pa3yloTcs Ha BXOJ€ B KOJIOHKY, IPDHYEM OHHM HMEIOT Hempa-
BUJbHYIO popmy (puc. 5.16,6). [Ipusnakom HapymeHust GopMbl C/105
CJYKHT TNOsiBJeHHe BTOPHIX BeplIUH y BCeX IIHKOB HAd XpOMaATo-
rpaMMe WM pesKoe CHuKenue addexTuBHOCTH (pHuC. 5.16,8). Huar-
HOCTHKA M yCTPaHeHHe MyCTOT B BepXHeH YaCTH KOJOHKH HE BBI3HI-
BalOT 3aTpyaHenuil. Pazo6paB KOHLEBOe YNJIOTHEHHEe U CHAB (QHUJIBTD,
ocMaTpuBaloT cJok copbenrta. [Ipu o6HapyXeHUH KapTHHbBI, M0L06-
HOM TOM, YTo Ha puc. 5.16,6,6, ¢ NOMOILLLIO 1NIATENS YIAJAAIOT BepxX-
nue 0,5—2 MM cJ104, NPUAAIOT eMy TOPH3OHTaAbHYIO (opmy. 3arem
MPHrOTAaBIHBAIOT KAllHy W3 HCNOJb3yeMOro copOeHTa H_ «3anoJ-
HSIOT» €10 BCIO BepXHIO YacTb KOJIOHKH, YIUIOTHSIA CJIOH Hajas-
JAuBaHHeM wmnatess. ITocae 3Toro ycTaHaBJAHBAlOT Ha MeCTO (PIIABLTP
W repMeTH3UPYIOT KOJOHKY. IIOCKOJBKY KaHnaj B caoe copGeHTa,
HapyWalomuH ero OXHOPOAHOCTb, MOXKET GObiTh NOBOJILHO TOHKHM,
He3aMeTHBIM HEBOODYXKEHHBIM [J1a30M, TO K ONHMCAaHHOH Bbilll€ Mpo-
uefype HHOrAA NpUOEralT W NpH OTCYTCTBHH BHAHMBIX HapyLIeHHH
cro4.

Ipyrasi HeHcIpaBHOCTb B paboTe KOJOHOK MOXKET GbiTh CBA3aHA
C yBEJHYEHHEM HX CONMpoTHBJeHHs. Uame BCero 3TO BbI3hIBaeTCA
3acopeHHeM (uJbTpa Ha BXOJe, W €r0 3aMeHa NPHBOJAHT K HOpMa-
au3anui paboTel cucTeMbl. OIHAKO HEPEAKO 3aMeTHOro 3arpsasHe-
Husi (UABTPA HeT, a BepXHAS 4acTb CJOs MOKPHITA MJIOTHBIM CJOEM
cM0/1006pa3HOro ocajKa. B 3THX cayyasx onfTb-TakH 3aMeHa BepX-
HHX 0,5—1 MM cJ105 MOXeT NOMOYb PellHTh Npobaemy.

14— 137
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Puc. 5.16. ®opMa caos copbenta Ha Bxofe B KOJOHKY M COOTBeTCTBYIOUIHE Xa-
paxTepHbIE XpOMATOrpaMMEL: @ —— HOPMaJbHBII CJ0H; 6 -— HecHMMMeTpUUHAEs 10-
JIOCTb, 6 -— CHMMETpPHYHAf I10JI0CTb. )

Puc. 5.17. Bapuautsl pacnosoXeHusi 3amuTHeX ¢opkrosook I1K;, MKy H —
"acoc; L — mosatop; K — xononka; IT — HETEeKTOp.

Mpenkononkn (POPKONOHKH) — OXHO W3 CpeACTB npodpunak-
THKH ONMMCAHHBIX HapyweHud paboTel KosioHOK. OHH MOryT pacrmo-
JlaraTbCs B ABYX TOYKAX XpoMaTorpaduyeckol cucreMs (puc. 5.17).
Ipeakononkn (ITK)) Mexay HacocoM ¥ MHKEKTOPOM 3aNMONHSIOTCH
OObLIYHO MNeNIUKYJAAPHBIMH COPGEHTaMH, DOACTBEHHBIMH 10 XHMH-
YEeCKOMY THNY TeM MaTepHa/aM, KOTOPBIMH 34MIOJHSAETCA OCHOBHAf
KoJjioHka (K). Ecau noaBuxkHas ¢asa o6magaeT CHoCOBHOCTBLIO
pacTBOpATb COPOEHT, 3TOT MNpouece MPOUCXOAMT B MNPELKOJOHKE
(IIKy). B pesyabrate nogBuxHas (asza HacblaeTcs NPOAYKTaMHU
AeCTPYKUHH copOeHTa M, MOAX0As K OcHOBHOH KoJonke (K), mournu
NIOJIHOCTbIO TepsieT CBOIO pacTBOPsAIOLLYI0 CnocoGHOCTb. Bee oTpu-
uaTe/bHble ABJEHHsA, NMOAOOHBE H300paKeHHbIM Ha puc. 5.16, B
3TOM cJydae OTMeuAloTCA B MPeIKOJOHKe, 0AHAKO 3TO Hecylect-
BEHHO, TaK KaK Ha Hell pasjejieHHe He MPOUCXOMHT.

IIpeakononkn (I1Kg), pacnomoxeHHble Mexay A03aTOpOM H
OCHOBHOH KOJNOHKOH (3aliuTHble KOJOHKH), YYacTBYIOT B pasiese-
HHH, NO3TOMY YacTO HX KOHCTPYKUHS ¥ TEXHOJIOTHA 3aMOoJIHEHHS B
oflieM MOBTOPAIOT TAKOBHIE BBHICOKOI((PEKTUBHLIX KOJOHOK. BmecTe
C TeM B HHX MOXKHO HCNOJ/Ib30BATh H 6oJsiee KPYyNMHO3EpPHHUCTHIE U NeJ-
JIHKYIApHble MaTepraJbl. Ecau npeikosIOHKH ynakoBaHbl TIIATENbHO,
OHM He BHI3HIBAIOT CKOJAbKO-HHOYAb Cepbe3HOro CHHMKEHHS 3ddek-
THBHOCTH CHCTeMb], HO 3aTO MO3BOJISIOT 3AIHTUTh OCHOBHYIO KOJOHKY
OT paspymaioulero ¥ 3acopsiollero BO3AeHCTBHA MOJBUKHOH (asbi
U pasjejseMbX cMecel.

NpombiBka M perenepamus KoaoHOK. B Tunuunwx YCJAOBHAX
nposiBuTe/IbHOH BI)KX KosIOHKA MNOCTOSHHO NpOMBIBAeTcs NMOTOKOM
I0.IBHKHO# (Pa3bl, MO3TOMY HEOGXOAUMOCTDb €€ ClelHanbHOH OYHCTKH
W pereHepanuu BO3HUKAET PejKO, JHIIb B 0COGeHHO He6.1arompH-
ATHBIX caydasx. [las NPOMBIBKH M PereHepauuy UCNOAb3YIOT NOCJIe-
AOBATEJIbHOCTb pacTBOpHUTe/IeH Bo3pacTalolledl 3JI0UPYIOLLed CHIbI.

211 METOAHYECKHE OCHOBBI B3)XX

Q6beM KaXIOro U3 HUX paBeH NMPHMEPHO AECATHKPATHOMY I'€OMET-
puueckoMy o0beMy KOJOHKH. /i KOJOHOK € CHJHKarejeM, pa-
60TaloUX B HOPMAJbHO-(Da30BOM pexKuMe, MOXKHO PEKOMEHI0BaTb
MOCJAEN0BATEAbHOCTE: XJ0POHOPM—3THAANETAT—aALETOH—3TaHOA—
BOjJa—3TaHoJ—aleToH—3Tuaauerar—xiaopodopm. Ilpu pabore ¢
anKHJACHJIUKArensMu B 00pallleHHO-(pa30BOM pexHMe InocsaeroBa-
TeJbHOCTh TAKOBa: BOAA—METaHOJ—XJ0POGOpM—METaHoN—BoJa—
0,1 M cepHas kucnora—BoAa—~O0,1 M ruapokcui aMMOHHA—BOAA.
Jns noBheHHst 3(PGEeKTHBHOCTH NPOMBIBKH €€ MOXKHO MPOBOAHTD
npu Ttemnepatrype KoJoHkd 40—60°C. IlpuBeieHHHIE MeETOAMKH
NPOMBIBKH YHHBepcasbHBI;, 6€3pe3ybTaTHOCTb HX NPUMEHEHHUSH, MOo-
BHAHMOMY, MOXHO CYHTaTh NPH3HAKOM HEOOPaTHMOrO BHIXOAA KO-
JOHKHM U3 CcTposi. B To ke Bpemsi AajeKo He Bcerja Heo6xoauma
BCECTOPOHHSS, HCYEpNbIBalOIlass NPoMHIBKa. Bo MHorux cayuasx
MOJIOXKHUTENbHBIH pe3ynbTaT MoxKeT ObITb JOCTHCHYT OBICTpEE H
npoule — BBOJAOM yYepe3 jfosaTop cepud 10—20 AMIyabCcoB pacTBo-
putess Goabwoil aaoupyoueit cunbl, oobeMom 100—200 mKa.

B panuuii nepuon craHoBienus BI)KX dupMH-npousBoRUTENH
B CBOMX HHCTPYKUHMAX 3alpellajH H3MEHATb HanpapBJjeHHe MOTOKa
B KOJIOHKE, MOJiK/II04as ee BHX0A K Hacocy. C TeueHHeM BPEMEHH TOH
3TUX peKOMeHAaNuii CTAHOBUJCH BCe MEHee KaTeropHuHbiM, H CeEH-
yac yxKe Hapsay ¢ NpexHeldl TOYKOH 3pEHHUs CyLIeCTBYeT NPsSMO Ipo-
TuBonosoxkHas. CoriacHo eif, U3MEHeHHe HalpaBJEHHs MOTOKAa He
TOJIBLKO AOMNYCTHMO, HO H SIBJAETCH caMbiM NPOCTHIM cnocoGom yaa-
JIeHHs 3arpsisHeHHH.

5.4. TIOAT'OTOBKA IIPOb

[ToarotoBka npob AJs aHaau3a npecjieiyer ueau:

— mnepeBoj o6pasua B PacTBOPHTE/b, COBMECTHMBIH C HCIOJb-
3yeMoil xpomatorpaduueckoil cucTeMoi; .

— ylajeHue KOMIIOHEHTOB H MeXaHHYeCKHX MpHMeceH, OTpHLAE-
TeJIbHO BJAHSIIOLIMX Ha paboTy xpomarorpada H KOJIOHKH;

— npejBapHTe/bHOe OTAe/JeHHe TAKHX KOMIOHEHTOB, KOTOpbIe
He NMpeCTaBJAIOT HHTepeca u60 3aTPyAHAIOT aHAJNHU3;

— o6oraileHue npoOH onpegeaseMbiMH KOMIIOHEHTAMH;

— MepeBOX KOMIOHEHTOB NMpo6u B (opMmy, CIOCOGCTBYIOLLYIO
CeJeKTHBHOMY pasjiesIeHHIO;

— nepeBoj KOMIOHEHTOB Npo6H B (opmy, CNOCOGCTBYIOILYIO
YYBCTBUTEJIbHOMY H CeJeKTHBHOMY AETEKTHDPOBAHHUIO.

MsGupaemblii crnoco6 NOATOTOBKH MNPO6 IOJKEH COOTBEeTCTBO-
BAaTh XapakTepy aHajuTHyecKo# 3ajauu. IIpn HccieloBaHHH peak-
LHOHHHX cMecelf, FOTOBHX NPOAYKTOB HJH JeKapcTBeHHHX (opm
NOAroTOBKa Npo6 o6bIYHO CpaBHHTENbHO NMpocTa. Kak mpaBuio, Ha-
BeCKy HCCJeayeMoro ofpasia pacTBOPSIOT B ONpeje/IeHHOM KOJIH-
yecTBe PAaCTBOPHUTE/A H OTHHUAbTPOBBIBAIOT OT MeXaHHYECKHX MpH-

14*
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mecefi. B KauecTBe pacTBOPHTEJS JYyYII€ BCEro HCHOJNb30BATh IMOJ-
BHXKHYIO (dasy. JTo obecrneudBaeT HAWJIYYIIYIO BOCIPOU3BOAHMOCTL
pe3yabTaToB U (QopMy XpoMaTorpagHyecKuX NMHKOB. B oTAenbHEBIX
cayyafx BO3HHKAaeT HEOOXOAMMOCTb pacTBOpeHHs obpasna B IOJ-
BHKHOH (a3e MeHbIUEH 3JIOHPYIOIIEH CHJB, YTO AOMYCTHMO, XOTH
BOCHPOM3BOIUMOCTb aHaJH3a MOXKET OKAa3aTbCsd HECKOJIbKO YyXYI-
IeHHOH. 3anpelaerTca UC0Ab30BaTh JJIA PAacTBOPEHHUS MPOO CMecH,
ob6nanaiollie GoJblied M0UPYIOLIed CHJIOH, YeM MOABHKHaA dasa.
B pesyabTaTe cMelneHus TaKOro pPacTBOPHTE]S C 3JIOEHTOM B KO-
JIOHKe (popMa XpoMmaTorpaduueckoro NHKa OKaxKercs HCKaXKeHHOH,
BO3MOXKHO TaK3Ke BbIIajeHHe KOMIIOHEHTOB Npolbl B 0CalOK U 3aCo-
peHue puabTpa Ha BXoJe B KOJOHKY. CHJHKareib H XHMHYECKH MO-
AHPHUMPOBAHHBIE CHJIHKAreJad HeycToHuuBbl npH pH>8, mosrtomy
pacTBOpbl, uMewIHe XoTA O6bl caabolnesouHylo peakuHo, Heob6Xo-
JUMO MOAKHCJAUTE Nepe] BBeJeHHEM B KOJOHKY.

IIpu paGore c¢ o6pasuamu ocob6O CJOXKHOro cocraBa (HanpH-
Mep, OHOJOTHYECKHMH XKHAKOCTAMH) NOATOTOBKA K aHa/ u3y, Kak
npaBuJjo, MHorocraiuiiHas. OHa MoxKeT BKJ/OYATb ONEpaunHy IO
0CaXKJeHH10, UEHTPH(PYTUPOBaHUIO, (UJABTPOBAHUIO, 3IKCTPAKLLHH.
ITpu 3ToM ycnex aHanusa B GoJiblueH CTeHeHH 3aBHCHT OT KayecTBa
NOATOTOBKH Npo6, ueM OT BrGopa YCJA0BHH XpoMaTorpapupoBaHusd.
B nocneanue roael psAa (GUPM  OCBOMJAH BBINYCK MJaCcTMAacCOBBIX
XpoMaTorpaduyeckuX NATPOHOB AJA OYHCTKH H KOHIIEHTPHUPOBaHHA
o6pasuoB. dTu naTpoHsl (06bem 1—20 Ma) 3anmosHAOTCA KpymHO-
3epPHHCTBIMI cOpOEeHTaMH, N0 XMUMHUHM NMOBEPXHOCTH COBEpILEHHO aHa-
JOTHYHBIMH TeM copOeHTaM, KoTopble wucmosab3yiorcsi B BIKX.
[Tpunuun ux ucrnosnb3oBaHus cieayromui. Msyyaemslit 06bekT pacrt-
BODAIOT B pacTBopHuTeJe, obnajaromieM He3HAYHTEJbHOH SJIOHDPYIO-
meld cHJOH MO OTHOUIEHHIO K aHaJu3upyeMbiM BelllecTBam. Iloay-
YeHHBIA pACTBOP NPONYCKAlOT Yepe3 MAaTPOH, NpH 3ToM Oojee Mox-
BHXKHble KOMIIOHEHTHl Npob6bl B HeM He 3aJepKHBaloTcs, a omnpefe-
JsieMble COeJIMHEHHs HAKaNJuBalTC B BepXHeH 4YacTH cJofl cop-
6enrta. Takum 06pa3oM yepe3 HATPOH MOXKHO NPONYCTUTh AOBOJBHO
6oublIol 06beM o0pasla, BO MHOTO pa3 NpeBblmalouiui o6beM cop-
G6enta B HeM. Ilo okoHYaHHH 3TOf oNepauuH KOJOHKY NPOMBIBAIOT
HeGosblium 06beMOM pacTBopuTens, 06JaAalollero 3HaYHTeJbHOH
3JIOHDYIOILeH cuJoH 1O OTHOWEHHIO K ONpejeliieMbiM COeJIHHEHHSAM
(k"= 10-'). B pesyabraTe Takoli Npoueiypbl u3 obpasua yjpans-
I0TCA MeXaHHyecKHe npumecy, c1abo H HeoGpaTHMo copbupyiolIHecs
BeutectBa. [lonyuaroT ¢paxunio HeGosbloro o6beMa, CoAepKAlLYIO
NOMUMO oOlpefeasieMblX CO€AHMHEHHH JHIIb (OHOBHE KOMIIOHEHTh
¢ 6.u3Koit xpoMaTorpaduueckoi MOABHKHOCTbIO.

B Hekoropwix cayuasix npu NOAroTOBKe Npo6 npuberaior K Mo-
JYYEHHIO NPOW3BOJHHX, o0JajarolluX YJyYlleHHbIME 10 CpaBHe-
HUIO C HCXOJHBIMH BelleCTBaMH XPOMATOrpauuecKuMH XapaKTe-
puctukaMu. Tak, HampuMep, i pasjesneHus ONTHYECKHX H30Me-
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POB HMX IepEBOAAT B JAHacTepeOMepHble NPOH3BOAHBIE C MOAXOAL-
I[MMH XHDAaJbHBIMH peareHTaMu. C 3TOH LeJbio HCHOJB3YIOT TaKue
pearentbl, Kak N-TpudTopaueTH/-L-NpoNHIXA0PHI LIS NOJyueHHs
NPOM3BOAHBIX aMHHOB H (—)-MeTWIXJ0pYOpPMHAT LJA ONTHYECKH
aKTHBHBEIX CIHPTOB. 3HAYHUTEJBHO Yalle NPOU3BOAHBIE HCNOJb3YIOTCH
AJS YAYYUIEHHS] YYBCTBHUTE/BHOCTH H CeJEKTHBHOCTH JeTeKTHpPO-
Banusa [72, 268, 273, 274]. B 71a6a. 5.4 npuBeseHbl QYHKUHOHANDb-
Hble TPYMIbl OPraHHYECKHX COEJWHEHHH H COOTBETCTBYIOILHE MpO-
113BOjIHKle, colepKaline XpoModopHble HIH GayopodOopHbIE TPYNNBL
HekoTopbie METOAHKH MOJYYEHUS NMPOM3BOAHBIX NPHBOAATCA HHXKE.

1. Y®-noraomarouige 3gups KapOlOHOBEIX KHCJAOT

PacrBopsioT 10 MKMosb KapGoHOBOH KHUCIOTH, 20 MKMOJb pea-
reita (QeHanua- uid Gensoun6pomuaa) u 40 mrmonp N,N-guuso-
nponuAsTHAaMUHa B 1 Ma auMeTundopmamupa. HarpesaioT pact-
Bop B TeueHue 1 u npu 60°C. OGpasel HeNOCPEICTBEHHO MOXKHO
BBOMTb B XPOMATOrpaduyecKyio KOJOHKY ¢ 00paleHHO-(}as3oBbiM
copOeHTOM.

2. n-Hutpo6eH3usoBble 3upbl KapGOHOBBIX KHUCJOT

PacTBopAI0T 3 MKMOJIb KapOOHOBO KHCJOTH H 9 MKMOJIb HHTPO-
6ensna-N,N’-uusonponuaMoueBusbl B 250 MK/ MeTHJIEHXJOpHIA B
peakuuonHoM cocyie. Harpesalor o 80°C u BbAepxuBaiT 2 4.
PeaknuoHHyI0 cMecb MOXHO HeNOCPeACTBEHHO aHaJu3HpOBaTL B
pexkuMe HOpMaJ/bHO-(Pa30BOH XpoMarorpaduy, Uid nocjae NpoAyBKH
B TOKe a30Ta M 3aMeHbl pacTBopuTes]s 06pasen MOXKHO aHAJIH3UPO-
BaTh B 06paleHHo-(a3oBoOM pexuMe.

3. 2,4-JluHATPOPEHUATHAPA3OHbl  KapGOHUIbHBIX  COeAHHEeHHH

PactBopsitoT 10 MkmMoJb 06pasua B 0,5 MJ MeTaHoJsa, NMOAKHUC-
JAI0T OfHON Kamsel KOHUEHTPHPOBAHHOH COJSHOH KHCJOTHL Pacrt-
BOpAIOT 15 MKMOJb 2,4-1MHUTPOGEHHATHAPA3HHA B 0,5 ma Mmera-
Hona. CMelyBalOT ABa pacTBOpa W HArpeBaiT B TeYEHHE HECKOJIb-
Kux MHHYT Ipy 50°C 10 3aBepilieHHs PeaKUuH.

4. n-HurpoGeH3uNOKCUMbl KapOOHHIbHBIX coeMHeHUH

Pacreopsitor 1 MKMOJIb 06pasia H 5 MKMOJb n-HUTpOoOeH3UN0K-
cuamuHa ¥ 50 MKa nupuauHa. HarpeBaioT peakuHOHHyIO CMeCh IpH
60°C B TeyeHue 30 MuH. ¥YnapuBaloT MUPHAHH TOKOM a30Td H pact-
BOPSIOT OCaJ0OK B MeTHJEHXJIOpHAe, MPOMBIBAIOT pa3baBiaeHHbIM
pacTBOPOM COJSHOH KHUCJIOTHI Iepej BBEIEHHEM o6pasua B Xpoma-
TorpauyecKylo KOJIOHKY.

5. Y®-norJjoliaionite 3¢uphl CIHPTOB

PactBopsior 10 Mxmoub cnupra, 50 MKMOJb NOAXO1ALErO de-
Hauul- unu OeHzounbpoMuaa H 10 MKMOJb NHPUAMHA B METHJ/ICH-
Xaopule. PeakuuoHHYIO CMeCh BBIAEPKHMBAIOT B TedeHHE 1 u npu
55°C. YnapuBaioT MHPHIHH M MeTHJIEHXJIODHA B TOKe a30Td M THA-
POJN3YIOT M3GBLITOK peareHTa OIHOH WM ABYMs KallaMH 2 H. co-
JIHOH KHCJIOTHI. ¥Y1aJ10T H36bITOK KHCJAOTH NPOMbIBAHHEM 1 % -HbIM
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pacTBopoM KapboHaTa HaTpHs. '
paCTBopmenepH xpomaTor;?aqmgr%ﬁOK PACTROPTION B Monxonnten

6. 2,4-lnauTpoderuabHLe NTPOU3BOJAHBIE aMHHOB

K 0,2 ma 3%-Horo pactsopa 1-¢10p-2,4- nuHUTPOGEH30NA B
AHOKCaHe N006aBJisioT pacTBOp 06pasua B 1,5 mur 1% -Horo Boxnoro
Tezpaﬁopa'ra HaTpusi. B Teuenwe 25 mun HarpeBalwT pacTBoOp Npu
60°C, saTeM npo6aBasior 0,2 ma 2 M pacTBopa THAPOOKHCH H;)T Ifﬂ
BbIJepKHUBaIOT 15 MuH. Oxaaxpaor pactBop u BCTpHXHBaIOl')l‘ c
1 MJa1 nHKIOreKcaHa. DKCTParupyior coit nukaorekcana 0.1 M acTt-
BOPOM KapboHaTta HaTpust (3X2 wua). OpraHuueckyio q)z;sy M8>KHO

B p

5.5. BbIBOP YCJIOBUIM 3KCIIEPUMEHTA

5.5.1. HCIIOJIb3OBAHUE JINTEPATYPHDBIX JAHHBIX

JKenatenbho eme mo Hauama paGoThl 06OBIIHTL NUTEPATYpPHEE
CBEACHHUS O PEIIeHUH CTOSLIEH 3ajaun ¢ moMowbio BIYKX Hp
TUMH MeToAaMH. OHH, HeCOMHEHHO, OKaXKyT 6041110 nowj)lp{-
HO3BOJIAT CHPABUTbCA € NpPoGJAeMOH 3a Gogee KOPOTKOe Etpel‘\lr-llﬂ’
B 10 ke Bpems 3Hauenue 3Toil HHPOpMALKH He caeayeT me eo‘ue-'
HHBATb, ¥ He BCeria CjaelyeT TaKxKe NBTATLCA CJENO Bocgpom-
BECTH ONyO/IHKOBAHHBIA DeXHM. (CkasanHoe, pasymeercs, He oT-
HOCHTCSA KuI/IH(l)OpMaU,I/IH, HMEIOLeH CHly CTaHAapToB, (papN;aKoneﬁ-
HBIX CTaTed M T. M.; UX HEOOXOAMMO BOCHPOM3BOAHTD OyKBasnbHO 11
AOCKOHaNbHO.) TpyAHOCTH npu BocnpousseaeHun METOJAMK, onyo6-
JIMKOBAHHBLIX B JIUTepaType, 06y C/A0BAECHDL: oY

— HEHUJEHTHYHOCTbIO TEXHHYECKHX JaHHBIX
HMEIOLIEroca B pasHbIX nabopaTopuax;
Hoﬂ;}gsgﬁ(e}&')mqﬂocmw COPOLMOHHBIX CBONCTB OIHOTHIHBIX He-
43 ¥ Jaxe pasHbIX NAPTHH OXHOMN i
K HH -
o P hif TOH Ke Henof
— HENOCTaTOYHOH MOJIHOTOH ONHCAHHA METOAHK:
— HEJOCTYNHOCTBIO TeX HJH HHHIX P ’
€aKTHBOB, pacTBODUTeJIel
MaTepHasoB H NpHCNOCO6eHHUIL. P prTeaeh
OKaIS(prMe TOro, Npu aHa/nu3e JUTePaTYPHHX AAHHBIX MOYTH BCerjia
oa HIBaeTCﬂ, uTO npobsema, cTosBuIas nepei aBTopaMu nyb6JuKa-
npo6r1%OT0THna’ HECKOJbKO (UaH AaKe CHJIBHO) OTJIHYaeTCs OT TOi
ﬂenﬂéh MBI, KOTOPYIO NPEeACTOUT PellUTh HaM, XOTS OCHOBHBIE onpe-
zeas bl COe1MHEHHs MOTYT OBITb OLHM H Te xe. DTO OTYACTH
00¢ Ef)l:l?eBTaeT ony6JauKOBaHHYIO METOLHKY, TaK KaK B HallieMm cay-
noTpeGoBaThCS Apyras MoArOTOBKa npobul, MOXKeT oKa-

3aTbCA HHBIM COCTAB Npu i
3aThCs puMeceH, (poHOBbie BemectBa B GHOO6bEKTe

060opyAoBaHus,
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Bce 3T 3aTpyAHEHHSi YacTO NPHBOAAT K TOMY, 4TO ONyGJHKO-
BaHHbie METOAHMKH HE MCIOJBb3YIOTCA MJA MPSAMOTrO0 BOCMPOU3BENE-
HHSA, a CJyKaT JuIlb OTIHPABHOH TOYKOH AJs JAajbHEAIIEd MOIH-
(UKauUy TPHMEHHTEJBHO K KOHKDETHHIM YCJAOBHAM H 3ajayaM.
K cyacThio, BO3MOXKHOCTH TAKOH MOJH(HUKANKH 3a CYET BapbHUpO-
BaHUA TeX HJHM HHHX napamerpoB B BOKX HeOGBIYAHHO IIHPOKH.

5.5.2. YCJIOBUS PA3JEJIEHUA

B Hacrosiiee BpeMsi B METOAMKAX pasfeJeHHsi OOBLIYHO YKa3bl-
BAlOT TaKhe NPOCTHle H (U3HYECKH HarJsiAHbIe MapaMeTphbl, Kak
reOMeTpUYECKHE PasMepbl KOJOHOK, OGbeMHbINl pacxoi MOABUKHOH
(asbl, BpeMs ylepxuBaHus. OIHAKO OCHOBHOH pe3y/abTaT XpoMa-
TorpauyecKoro Inpouecca — pasieJeHHe — HaNpsAMylo CBA3aH He
c 3THMH [apaMeTPaMH, a €O CHEUHPHUYECKHMH XapaKTEPHUCTHKaMi
TepMOJMHAMHYECKOH W KHHETHYECKON NMPUPOABI, B NEPBOM NpubIH-
JKeHHU HE 3aBHCHALIMMH OT FEOMETPHYECKHX XapaKTEPHCTHK XpoMa-
TOrpaUYECcKOl CHCTEME — KOI((HUHEHTAMH EMKOCTH COCAMHEHHI,
3()(PEKTUBHOCTIO KONOHKH M T. 1. [[03TOMY NpH ONHCAHHH PE3YJb-
TATOB XPOMATOrpauuUecKuX 3SKCIePUMEHTOB KO3PQHLUHEHTH eMKO-
cTH, 3G PeKTHBHOCTb, JIHHEAHAS CKOPOCTb MOABHMKHON (as3hl JOJKHEI
YKasbiBaTbCsi Hapsfly ¢ MNPUBeHeHHBIMH BbIllle XapaKTEPHCTHKAMH.

JlnvHa KoAOHKM M 3ddekTHBHOCTb. B GosblUMHCTBE CJayvyaeB
XpoMaTorpaducThl NOJb3YIOTCA CTAHAAPTHBIM PALOM JJIHH KOJOHOK:
25, 15 uan 10 cM. B nocneqtee BpeMsi MHOrHe QupMBl OCBOHJH BbI-
nyck 6osee KOPOTKHX KOJOHOK (BMJIOTH 10 3 €M), 3aNmOJHEHHBIX
0c060 MeJKozepHuCTBIMH copbeHramu. OIHAKO H3 TEOPEeTHYECKHX
OCHOB MeTo0jJa siCHO, UTO cama no cebe A/1MHA KOJOHKH BJIHAHHS Ha
KayecTBO pasjiejieHHs He OKa3biBaeT, a ee yBeJuueHHe CrocobCr-
ByeT yBeJHYEHUIO MPOLOJKHTeNLHOCTH pasjeneHus. JefCTBUTENbHO
onpeensioliuM (HAaKTOpoM ABJAAETCS SQPEKTUBHOCTb KOJIOHKH, 1
HMEeHHO ee HeOoGXONHMO YKashiBaTh, ONHUCHBAs pasfeneHue. ITO
MO3BOJISET OCO3HAHHO MOAXOAUTH K BOCNPOH3BEIEHHIO METOAHK pas-
IeneHusT U OJHOBPEMEHHO HCMOJb30BaTh BO3MOXKHOCTH COKpallle-
HHS NPOJOJIKHTEJNbHOCTH aHanausa. [lonycTum, 4TO, COMJIACHO OMy-
6JMKOBAHHON METO/HKe, pasleseHue BHIOJAHSAOCE HA KOJOHKe 1JH-
Hoit 25 eM u sd@ekTuBHOCTbI0 5000 Teopermueckux Tapesok. Ilo
COBpPeMEHHHIM BO33DEHHAM TaKas KOJOHKA HE MOXKET CHUHTaThCsA
BBHICOKOKAYECTBEHHOM, OJHAKO NpUMEpPoB MOAOGHOrO poja B JIHTe-
parype, W Aaxe HoBeimei, GoJjee 4eM NOCTATOYHO. B nacrosiee
BpeMs 151 MOJYyYeHHs yKasaHHOH 3QQEKTHBHOCTH AOCTaTOYHO KO-
JOHKH jauHoil 10 maum naxe 5 cm. IToaroMy umeercs peanbHas
BO3MOXKHOCTb, COXPAHHB BCE OCTaJbHble MapaMeTphl ONbITA OCTOSH-
HBIMH, BOCIPOM3BECTH paHee JOCTHTHYTO® KayecTBO pasieseHus Ha
60J1ee KOPOTKOH KOJIOHKe H 3a GoJsiee KOPOTKOe (2,5—5 pas) Bpewms.
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CaenoBarebHO, BLIGOP AJIHHBI KOJOHKH H 3QPEKTHBHOCTH B Kaxk-
AOM KOHKDETHOM cayyae ompefe/sieTcsi TOH CeJeKTHBHOCTBIO, KO-
TOopoit o6JlajaeT NaHHAS CHCTEMA MO OTHOWICHHIO K pasaenseMbr
COEMHEHHAM, H TPeGOBAHHAMH K GLICTPOTe pasfesieHHus.

IloBbiuieHne 5 PeKTHBHOCTH KOMOHKH — pallHOHAJIbHBIA criocod
yJydll€eHHs] pasfeseHUs] TOJNbKO AJS AOCTATOYHO CJIOMKHBIX cMecefl,
AJIA TPOCTBIX 1 YMEPEHHO CJAOXKHBIX CMeCell HaHGOJee npHem/ema
ONTHMH3AUNS CEJTEKTHBHOCTH, NMO3BOJSIOMIAA CO34ABATh GOJiee CKO-
POCTHbIE METOAHMKH pasjieneHHS.

B pykoBoxcrax npexuux jer OTMEUaJIOCh, YTO MOCJeA0BATE/b-
HOE COGLHHEHHE KOJOHOK C Le/bl0 YBeJHUeHHS CyMMAapHOH 3¢ dek-
THBHOCTH TIOJIOJKHTEJIbHOTO pe3y/bTaTa He AaeT. BeposTHee BCETO,
TaKoe MHeHHe CQOPMHPOBANOCH H3-3a NMOJb30BAHHA HEI0CTATOUYHO
COBEDLICHHBIMH COEJHHHUTEJNbHBIMH 3JeMeHTaMH. Ham onbt u
AaHHblE, OMYONHKOBAHHblE B MOC/E[HHE TOAMI, CBHAETE/JbCTBYIOT O
TOM, 4TO NMOCJIeA0BATE/NbHOE COeJAHHEHHE KOJIOHOK BIIOJHE ocylulecT-
BHMO H 3((QeKTHBHOCTb NpH 3TOM PaBHA TpuMepHO cymMe 3¢dek-
THBHOCTeH OTAEJNbHBbIX KOJOHOK. OIHAKO 3TuM yTeM XpoMarorpa-
(HCTHL HAYT AOBOJBHO peaKo, TaK KAK 3a yABOeHHE 3QPeKTHBHOCTH
NPHXOAHTCS NJATHTb PE3KHM  yBeJHYEHHEM MPOAONKHTENbHOCTH
pasaeseHus, paGoTod HACOCOB BOJH3H MAKCHMAJbHBIX pabounx
JlaBjeHud,

BuyTpennuii puamerp xosonku. Kak NpaBUJio, B COBpPeMEeHHOM
AHAJINTHYECKOH NPAKTHKE HCHOJb3YIOTC KOJOHKH C BHYTPEHHHUM
AHaMeTpoM 2—6 MM. DToT napamerp BiusieT B NePBYI0 OYepelb Ha
HYBCTBUTE@JIBHOCTb 1eTEKTHPOBAHHS INPH AHAJHTHYECKOH B3)KX,
4 TaKxke ONpele/sieT NMPOM3BOAUTENbHOCTb KOJOHOK MpH npenapa-
THBHOH XpoMmartorpaduu. Ilpu pasroii 3¢ PeKTHBHOCTH KOJMOHOK,
Pa3/JHYAIOIHKXCA MO BHYTPEHHEMY AHAMETPYy, oGbeM NHKA yBeJIH-
dHBACTCS NPONOPUHOHANLHO MJIOIAAH TNONEPEYHOr0 CeYeHHS HJK
KBaapary nuamerpa. B pesyabraTte ofHO H TO Xe KOJHUECTBO pas-
AEJAEMOr0 BellleCTBA JaeT GOMbIIYI0 KOHUEHTPALMIO BellecTBA B3
IIHKE NpH XpOMaTOTpAaQHPOBAHHH HA KOJOHKAX MeHbHIEro aHametpa.
IT0 06CTOATENLCTBO CTAHOBHTCH pellalomuM 10BOAOM B MOJb3y
MuHHatTopusaunn BO)KX B tex ciyuasx, Koraa KosHuecTBO Hecse-
AYeMOro peulecTBa OrpaHHYeHo.

Ilpu yBenuuenun AHAMETPA, HA00OPOT, OTKIHK [eTeKTopa Ha
~AaHHOE KOJHYeCTBO BeleCTBA CTAHOBHTCS MeHble H ONHOBPEMEHHO
BO3pacTaloT MakCHMaJbHO JONyCTHMBe O6beM H macca npooHwl.
BonbuinnerBo ¢upM B KauecTse OCHOBHOrO THIOpasmepa BbINycC-
KaloT KOJMOHKH BHYTDEHHHM AHamerpoM 4,6 MM, H, BEPOATHO, Ha
TAKHX KOJIOHKAaX BBINOJHAETCH CeHuac He MeHee 90% ananutTuyec-
KHX pasjiejiennii. B To Ke BpeMsl HeCKOJLbKO Goliee AOpOTHE KO-
JIOHKH BHYTPEHHIM AHAMeTpoM 6,2 MM, KaK HAM Kaxercs, HauGojee
1le1eco00pasHbl, Koraa Heo6XOMHMO MacHTaOHPOBAHHE AHAJHTH-
UECKOr0 pasiesieHHs: KO MHKpONpenapaTHBHOLO ypoBHs. Has 3tHx

M
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KOJIOHOK XapaKTepHO COuYeTAHHE YMEPeHHOro pacxoaa paCTBOpI/ITHe};
geit (1—2 71 B cMeHy) ¢ NMPOH3BOAHTeNbHOCTBIO (A0 10 Mr 3a on
WHKJ pa3jeseHusi B OJAronpHATHbIX YCJIOBHSX).

CocTap noOABHXKHOH ¢asbl. B xone paspaGOTKH METOAHKH I;:ag(-:
neJieHHs] MHOTOKOMIIOHEHTHOH CMeCH HeOOXOAHMO pemémb BO peH-
0 1e1eco06Pa3HOCTH NPHMEHEHHS H30KPATHUECKOro JiHOO rpaz[THHOI:I
THOTO 3JI0HPOBAHHA. AHAJH3 COBPEMEHHOH NPAKTHKH xmagog o
xpoMmatorpadHH NOKa3biBaeT, YTO TPaJAHeHTHOe aﬂﬁiz?xBaBezlecl;B

NpH aHaJH3e JieKapcTBe ,
BOJIbHO PeAKO NpHMEeHSeTcs X BelliecTs,
NpH pasfejeHHH CJOX
HO CTAHOBHTCH HEGOXOJHMBIM ) o
G6HOJIOTHYECKOTO TMPOHCXOXKIEHHS. CymeCTBeHH;’:‘HKH:(L:[)?(S;ig(;:;’ ';e_
TOM, 4TO BO3Bp
KOTO crnocofa 3JI0HPOBaHHS B , OAHOMY pe-
HHsl TpeOyeT AOBOJIBHO 3H
JKHMY [0 OKOHYUAHHH pasjejie >
BpeMyeHH. CpaBHHBasi BO3MOXKHOCTH TPaJMEHTHOTO Huﬂusilgglzz{:ec]a
JKHTeJbHOCTb MNpHBeleH
KOTO 3JIIOHPOBAaHHS, IPOJO i KOMONKH B
T CyMMHpPOBaTb C NPOJAOJ
HCXOJHOe COCTOSIHHE cliefye 0
YacTO OKa3biBa
uuda. [lpu Takom noaxone
rpajiHeHTHOTO pasjelie \CTo OKashma.
JHTeJIbHOe H30KpaTHYe p
eTcfl, UTO Jy4qllle MPOBECTH J e
Hne,’qu He3HAYUTEJbHO yCTylaloliee eMy 10 NMPOAOJKHTENbHOC
rpajHeHTHOe. _
P Bni60p cocTaBa MOJIBHAKHOR (a3bl A/ H30KpATHIECKOro pgsgigg
HUSI TMPOBOAAT HA OCHOBaHHH OGIUHX TNPEACTABJCHHH H MOA ,
B rJase 4.
paccMOTpeHHBIX -
Baaroaaps Goabmoii ru6koctd BO)KX oana I/Iol(‘f)é}cl)(: I(I)[;"(J)IZJ!I{ZLO-
Ha MHOXKeCTBOM CIl ,
asjeJeHuss MOXeT ObITL pelle )
?um}?cx XapaKTepoM HCIOJIb3yeMbIX HeIIOIléBI/I}KHbIX ;q;:séolgng(}){i?x
XKHBIX ¢a3. Kakue xe
6EeHHOCTH — COCTaBOM ITOJBH B e
Haubo/ee MOAXOASAIHMH: y ,
COCTABOB CJieAyeT NMPH3HATD o el)
alor Heo6xoaHMoe (HO He
Te, KOTOpHle 00eCHeyHB u o os )
BbIGOpe COO
MHHHMMaJbHOe BpeMms. llpu
D ioro. Komr i a3baBuTe sl HeobXo-
KHOH (pasul H D
CHJIBHOTO KOMIIOHEHTa IOABH el Heooxe-
JIEKTHBHOCTb pa3fieieHH p
HMO HMeTh B BHAy, YTO Ce o
iJILECTB YacTo HEeCKOJIbKO yMeHbHlaeTcs coyBeanegnen;KIgog;LOT g(p-
HHH CHJIbHOTO KOMIIOHEHTa B IIO,ZIBI/I(}:KHOH <pa3e(.1 lél)ﬂ e cnmcnme
axen. Coraacuo (1.10), 1
(eKT He OYeHb CHJBHO BbID r ), e
asjensieMoil napbl coel
K03)(QHIHEHTOB €MKOCTH P e aKme
0BaTeJIbHO, B 0011
ux pasaesenus. Cuen
e oy nan: €CJIH MO0J1b30BaTbCSA
i mapel Gyzer Jyulle,
cliyyae pasjesieHHe JAHHOH I ben
OTiIIOCHTgJIbHO c1a6bIM 3JIOCHTOM, onﬂago n[s): CST;)TLL Mnggﬁggoo@
CBA
TeJbHOCTb pasjesieHHst OyleT OoJiblIe. it B min paSAR
pa3HO OLEHHTb ONTHMAJbHble JHAMA30HBI 3HA /
HBEIX THIOB pasjieseHHA. ,

Ha puc. 5.18 npeiacrapiesa 3aBHCHMOCTb KDHTEpHA pasnenee;;ux
R, of K03()(HIHMEHTOB eMKOCTH H OTHOCHTE/bLHBHIX yﬂep}:HOBaB B

Sy . i
Og'beMOB. Bu1Ho, uto Kpusble Rs=[(k’) cTpeMsaTcsa K maar
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Puc. 5.18. 3asucumocTsb KpHTepHus
pasjielleHHst Rs OT yJepXKMBaHHS [pH
PA3IMYHHX 3HAYEHHAX CeJeKTHBHOCTH

) . a. dddektHBHOCTL KoJoHKH 10 000
10k’ TeOPeTHYeCKHX TapeJoK.

u

orBeTcTBHH ¢ (1.10) MakcumanabHOe
. 3HAYCHHe KPHTEPHS
AaHubix N u a cocraBasier brtepn Ry Az

_1 (e=1) =
Repax=7 —— V. (5.2)

max a

Kak cnenyer u3 puc. 5.18, BuHrphi B BesndnHe R, 10BOJBLHO
SHAYHTeJIeH NPH yBeJHYeHHH k' NPUOJH3HTeNbHO A0 Tpex. Jlajib-
Hefillee YBe/lHYeHHe k' CONMPOBOXAAETCH OUYEHb MeJIEHHBIM yayu-
weHneM pasjesiedns. ClieloBaTeJbHO, C TOUKH 3peHHs KOMIIyO--
MHCCA MEXJYy NOCTHIaeMbIM KauecTBOM pasjieieHHS H ero npoagn-
AKHTENLHOCTHIO ONTHMAJIbHOE 3HAYeHHe k' PaBHO NMPHMEPHO TpeM
MOXHO yBEpeHHO 3asIBHTb, UTO eCH NPH TAKHX BEJHUHHAX yae i
AHBAHHSA pa3jiesieHHe HeylOBJIETBODHTENIbHO, TO CJeAYIOLIHM mg-
FOM O ONTHMH3AUHH JAOJKHO GbITh MO0 pagHKaJbHOE YBejHYe-
HHe 3((PEKTHBHOCTH KOJOHKH, JHO60 H3MEHeHHe CeJeKTHBHOCTH 3a
CieT H3MEHEHHsl COCTaBa NMOABHKHOH (a3bl. Heckonbko HHaude cie-
ayer Bblél/lpal‘b BeJIHYHHY k' NMpH pa3apaGoTKe MeTOAHK ONpeeje-
HUSL mpuMecell. B 3ToM caydae H3OpaHHDBIH pexHM NMOMHMO OTJe-
JIEHHSI TpHMeCed OT OCHOBHOTO BeleCTBA JAOJKEH 06ecleuuBaTh
0630p MaKCHMaJIbHOrO 1HANA30HA MOASIPHOCTH cop6aros. [loatomy
KesatesleH TAKOH COCTAB MOABHKHOH (asbl, YTO6H k' OCHOBHOI%
BewecTBa Gblai 0kosio 1,0. C Apyroll CTOpPOHB, B HAYANBHOH YacTH
XpoMaTorpamusl, BONH3H [y, 4acTO HabJIOAAIOTCA JIOKHblE MHKH
PasMHYHON NPHPOAH; MO3TOMY NPH BHOOpe COCTABA 3JII0EHTA HEob-
XOMHMO CTPOro cob/0AaTh cjelylolllee NPABHAO: HH OLHH HHTEp-
NpeTHPYyeMblit NHK He AOJKeH HMeTb R’ <0,2. P

OKCNepHMeHTabHbIA N0A60p YCIOBH pasjeneHHs XKejaTeJbHO
HAYHHATL C MCOBLITAHHS TAKOH MOABHXKHOM (asbl, B KOTOPOH OXH-
naeM(l)alle 3HAYEHHS KO3(Q(HIHEHTOB eMKOCTH HAXOAATCA B IMpefe-
nax 0,1—0,5. B srom pexcume xpomatorpadupyior HCKYCCTBEHHYIO
CMECh, a TaKxKe peanbHblit o0pasen. Ha ocHoBaHHH XpomaTorpaMmbl
HCKYCCTEEHHOH CMECH JeJIal0T BHIBOJA, HACKOJBLKO B CJAeAyloLleM 3K-
CHEPUMEHTE HANO YMEHbUIHTb CHJIY MOABHXHOH (asbl, YTOGH npH-
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ol

80

6011

40
Puc. 5.19. 3aBHCHMOCTD 10~ 20 > - Ato=20°/o
IPeliHOCTH H3MepeHus KO3(dH- o atn=10%
LLMeHTOB eMKOCTH AkR® oT Benu- - At°=5°/°
YHHH KO3(DQHIHEHTOB eMKOCTH '5 110 ]‘q %

H NOTpeliHoCTH H3MepeHHa fo.

GAH3HTbCSA K ONTHMAaJbHHIM 3HaueHusiM k’. XpoMmaTtorpamma peaJib-
HOro obpasua, CHTasg B [EPBOM peXKHMe, MO3BOJISET BBIBHTD Ha-
JIHYHE CHJBbHOCOPOHPYIOLMXCS NPHMeceHd, KOTOpble MOTJIH 6Bl OLITb
«NOTepsAHBI» [PH XpoMarorpaduposanuy B Gonee caa6oil MNOABHXK-
HOH (ase.

IIpu HCCAENOBAaHHH 3aKOHOMEpHOCTEH xpomartorpaduueckoro
NoBeJeHHsl YCJOBHS 3KCIEDHMEHTa HeOOXOAMMO BHIOHDATb TAKHM
06pa3oM, 4TOOHI MOTPEMIHOCTb H3MEPEHHs K03 PHUHEHTOB €MKOCTH
6biia MHHHMaJbHOH. TlOCKONBKY KOppPEKTHOe Ollpe/efieHHe BeJiH-
yHHHI fo, TpeGyeMoll Ans pacuera k', BcTpedaeT 3HAYHTEJbHBIC 3d-
TpyAHEHHS|, eAHHCTBEHHHIM PeajibHbIM BBIXOAOM, BHIHMO, ABJIAETCH
BbIGOP AJIA TOH LeH YCAOBHO HeCOPOHPYIOIHXCS BEIIECTB. Pasy-
MeeTCsl, CHCTeMaTHuecKHe MOTPELIHOCTH H3MepeHHst k' yCTpaHeHH
He GYAYT, HO TeM He MeHee TaKOH MOAXOJ CO3AACT OCHOBY /s pa-
HHOHAJNBHOrO 06O00IIeHHd W HHTeplpeTalHH AaHHBIX. Boobue, mno
HallleMy MHEHHIO, [IOJIOKEeHHe C H3MepeHHeM fo H k' wsauuiHe Apa-
MaTH3HpPOBATh He cJeAyeT. Bo-mepBbIX, MOrpemHoCcTb H3MEpEHHS to
pesKo OTPHLATeNbHO CKa3biBAeTCH TOJIbKO Ha c1a60yAepKHBaeMbiX
copbarax. CoriacHo puc. 5.19, HauHHas C k'~ 4 OTHOCHTeJbHas
MOrpPeIHOCTb R/ paBHA MOTPENIHOCTH M3MEPEHH:A tp ¥ NpaKTHYECKH
[IOCTOSIHHA s BCeX COelHMHeHHH ¢ R’>4. Bo-BTOpHIX, NIpH BHIBO/E
3aKOHOMEepHOCTeH, NoAOGHbIX YpaBHEHHSIM (4.52) u (4.23), norpeu-
HOCTb H3MepeHHsi B’ CTaHeT COCTABHOH 4acTbIO ¢BOGOAHOrO 4jeHa,
a KO3(G(}HIHEHTH, ONHCHIBAIOWHE BIHAHHE CTPYKTYDHI copbarta und
cocTaBa 3Ji0eHTa, 6y1yT HalileHbl NPaBHJbLHO.

Takum 006pa3oM, NpH HCCIE€AOBAHHH 3aKOHOMEpHOCTel Xpoma-
TorpaduuecKoro nopeJieHHsa XeJaTe/ibHO BHIGHPATb TAKHE COCTaBBI
MOABHXKHBIX (a3, 4ToOH KOIPOHIHEHTH E€MKOCTH H3y4aeMbIX COe-
JHHEHH# OBUIH He MeHblie 4.

B Taba. 5.5 NpHBEAEHH YCJIOBHO HECOPGHPYIOLIHeCs BellleCTBa,
HeMI0X0 3apeKoMeH10BaBIIHe Ce6s B n1a60opaTOpHH aBTOPOB.

Temnepatypa koaonku. TemmepaTypa, npH KOTOPOH NpPOBOAHMTCS
pasjeieHHe, KaK IPAaBHJIO, He OKA3bIBAET pelIaiolero BJHSHHA Ha
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Ta6anua 5.5
O0un u3 803M0XKHbLX KAOOPOE YCAOBHO HECOPBUPYIOULXCA BeLECTS

Hetexktop
BapnaHT xpoMaTtorpaduu ¥ d-cnektpodoto- pedpakTo-
MeTp MeTp
O6pamenno-pazosas Hurpat Hatpus Bona
Hopmainbho-dasoBas YeTHpexxJI0pH- Fekcan

CTHH yIJepox

CeJIEKTHBHOCTb, HO OMNpe/lesifieT ab6COJIOTHbIE BeJHYHHBl yAepKHBA-
Husi. [loBbllleHHe TeMIepaTypbl pa3iesieHHs] NPHBOAHT K YMeHb-
IIEHHI0 BpeMeH YyAepKHBAHHS, OJHAKO TOro ke 3¢p¢exra npu He-
O0GXOHMOCTH NPOILE MOXKHO JOOHTHCS, HECKOJbKO H3MEHHB COCTAaB
MOABHXKHOH (a3bl. B cBsisu ¢ 3tuM GoabuinacTso BI)KX-pasgene-
HHH BBIMOJIHSIETCA NPH KOMHATHOH TeMiepaTtype, H Aaxe He BCe
GupMbI, cneunanusupyouHecs B KHAKOCTHOH XpomMartorpadu,
BKJIIOYAIOT COOTBETCTBYIOLIHE TePMOCTATHl KOJOHOK B CBOK IPOH3-
BOJCTBEHHYIO NIPOrpammy.

TepmocratupoBanHe KOJIOHKH NMpH NoBblmeHHBX (10 40—60°C)
TEMIEpaTypax MOXKHO PEKOMEHAO0BATh B TeX CJiy4asX, KOT4a HCIOJb-
3ylOTC NMOABHKHbIe (a3bl GOMbIIOH BA3KOCTH. DTO MO3BOJAET 3HA-
UHTEJIbHO CHH3HTb AaBJIEHHe B CHCTeMe H PACHIHPHTb KPYT HCNOJb-
3yeMmblx pactsopHTesed. Hanpumep, npu 60°C cranoBHTCS BO3MOMXK-
HbIM HCMOJ/Ib30BaHHE H3OMPONMHJIOBOrO CNHPTAa B KauecTBe OpPraHH-
U€CKOTO KOMIIOHEHTa MOJABHKHOH (a3bl B o6pauieHHO-$a30Bo# Xpo-
matorpaguu. IIpHMeHeHHe TepMOCTATHPOBAHHSA HeOGXOMHMO TaKikKe
NpH NMpPEeLH3HOHHBIX QH3HKO-XHMHUECKHX H3MEpeHHSsX. .

Pacxon noxBuKHOH ¢aspl BLIGHPAIOT B 3aBHCHMOCTH OT BHYT-
peHHero AHaMeTpa KOJOHKH, TeXHHYeCKHX AAHHBIX HACOCAa, CBOMCTB
paszensieMblx coepuHeHHH. C TOUKH 3DEHHSI BO3MOXKHOCTH BOCIpO-
H3BeleHHS METOAUK IpaBHJbHee Oblio Obl 3a4aBaTb He O6beMHBIf
pacxoa uepe3 BCe CeueHHe KOJIOHKH, a PACXOA 4Yepe3 eIUHHLY ce-
YeHHs1 JHM6O JHHEHHYI0 CKOPOCTb MOABHXKHOH ¢asbl. Tem He MeHee,
MOCKOAbKY Hacoch B3)KX rpaayupoBanbl B eAHHHIAX O6BEMHOTO
pacxoaa, HMEHHO 3TOT mapameTp, KaK NMpPaBHJIO, IPHBOAKUTCSA B ONH-
CaHHAX MeTOJHK.

Il HH3KOMOJIEKYJISIPHBIX COPOATOB XapAKTEPHO He3HAYHTEJb-
HOe yMeHblIeHHe 3(Q(QeKTHBHOCTH pa3jelieHHs] C YBeJHYCHHeM CKO-
POCTH TOABHXKHOH (a3bl, YTO B NPHHUHIE MO3BOJSET CHJbHO CO-
KPAaTHTh MPOACJIKHTEJbHOCTb aHasnu3a. OJHAKO 3TOH BO3MOXK-
HOCTBIO NOJb3YIOTCS AOBOJILHO PeJKO, TaK Kak IPONOPUHOHAJbHO
pacxolly yBeJHUHBAETCsS JaBjeHHe HAa BXOAe B KOJIOHKY, YTO BHI-
3HIBAET ONpejesieHHble Heyno0CTBAa. B pesyabrate HCnoJib3yemble
pa3HBIMH aBTODAMH BeJHYHHBl pacxola MOABHXKHOH (asnl Kojel-
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JIOTCSI B CPABHHTE/ILHO Y3KHX mpejesax. Tak, mourd Bce paspese-
HHA Ha KOJIOHKAX C BHYTDEHHHM JAHAMETPOM 4,6 MM BHINOJHSIOTCS
NIpH pACXOA€ MOABHXKHOH Ba3bl 1-—2 MJI/MHH, 4TO COOTBETCTBYeT JIH-
He#tHol ckopocTH 1,5—4 mm/c (npu xapaktepunix aasi BO)KX sna-
YeHHAX V). IMeHHO 5Ta BenMuHHA NpexcTaB/sieT co6oll HanGoMee
Pa3yMHbI/i KOMIPOMHCC MEXAY NPOAOJNKHTENbHOCTBIO pasjeneHus
H AaBjeHneM. Pasymeercs, NpH MacWITaGHPOBAHHH pa3jesieHAs Ha
KOJIOHKAX HHOTO NHAMETPa PacXOA CliefyeT H3MEHHTh NpPONOPIHO-
HaJIbHO IVIOIAJH NONEpeYHOro CeUeHHN KOJOHKH.

OGbem u KoHueHTpauus npo6ul. Maccy BewecTa, KOTOpYIO Haj-
JICXKHT BBECTH B KOJIOHKY, BHIOHpAIOT HCXOAS H3 CTOSIHX 3a/7ay.
Tak, ecnu Heo6XOAHMO INpenapaTHBHOe BHAEJEHHE OYHLIEHHBIX
$bpakuunit nH6O onpenesieHHe NpHMecef, CTPEMSTCS BBECTH B KO-
JIOHKY BO3MOKHO GoJibliiee KOJIMYECTBO NMPOGH, B TO BpeMs KaK NpH
aHaJ/H3€ DEAKIHOHHBIX CMeCell HJIH JIeKapCTBEHHBIX QOPM 3TOro He
Tpebyercs. OAHO H TO XKe KOJHYECTBO HCCJe1yeMOro o6pasua
MOZKHO BBECTH B KOJIOHKY B BHJE OTHOCHTEJbHO OOJBLIOrO 06bema
MEHEE KOHLECHTPHPOBAHHOTO PacTBOpa JH60 B BHAE KOHUEHTPHPO-
BaHHOH NpoG6bl Masoro o6bema. [lpu BHIGOpe 06bema u KOHI[EHTpAa-
UK NPOOBI PYKOBOACTBYIOTCA TPeGyeMOHl TOUHOCTBIO AO3HPOBAHNS,
MpEACNLHO AONMYCTHMbIMH PeXHMAMH pas3jelieHHs H JeTeKTHpO-
BaHHS.

Iorpewnocts 103KpoBaHHA NPO6, KAK NPABHIO, CHHMKAETCH C
yBeJu4eHHem HX oObema. CiefoBaTesbHO, KOTAA 3TOT MOKA34Tesb
Ba)KeH (HampHMep, NMPH KOJIHYECTBEHHOH 06paGoTKe XpoMaTorpamm
METO0M a0COMOTHOH KaaHOPOBKH), I1esecoo0pasHo  BHIGHpATh
06beM, MaKCHMAJbHO JONYyCTHMBIH Anisl AAHHBIX ycaoBHE. HMcmodn-
30BaHHe NMPo6 CIHIIKOM 60JbIIOro 06beMa MOXKeT NMpPHBECTH K 3a-
METHOMY CHHXKeHHIO 3(Q)EKTHBHOCTH pa3flesieHHs, OCOGEHHO npH
pabote ¢ KomoHKaMH 3¢ ¢eKTHBHOCTbIO 10 000—20 000 TeOpeTH-
4eCKHX Tapesiok. YToOb peannsoBaTh BCIO 3(p(eKTHBHOCTb, NpH-
Cyllyio NaHHOH KOJIOHKe, 06beM NpoOH He JOJKeH [MpeBHUIATDH
1/10 4actu o6bema, COOTBETCTBYIOLIEro HIHpHHe Xpomarorpadu-
4eCKOro nHKa Ha MOJIOBHHE ero BBICOTH. [lpenesbublit 06beM NMpod
BO3pacraeT NpsAMO NPONOPUHOHANBHO NJOLIAAH TNONEPEeYHOro ce-
YeHus cnos copbenrta. [lnsi KOJOHOK ¢ BHYTPEHHHM J1HAMETPOM
4,6 MM u s¢¢extuBHOCTbIO cBbiule 10000 TeopeTHUeCKHX Tapesiok
OH COCTaBJAET NPHMEPHO 25 MK.I.

Ecnn npeacrout uamepenne H 06paGoTKa OCHOBHBIX NHKOB Ha
XpoMaTorpamMme, Macca COOTBETCTBYIOUHX KOMIIOHEHTOB, BBOAHMBIX
B KOJIOHKY, H€ [OJI2KHA BHIXOAHTb 3a MpeJesbl JHHEHHOCTH HeTeK-
TOpa. MakcuMasibHOe ¢ 3TOM TOYKH 3peHHsI KOJHUeCTBO BellleCTBa
MpH ATEKTHPOBAHHH N0 Y®P-NOINIOUEHHI0 3aBHCHT B MEpBYIO Ode-
pelb OT Ko3QGHUHEHTA SKCTHHKUMH copfaTa M ero yiepXKHBaHHS.
B kadecTBe OpHEHTHPOBOMHBIX MpeAENIOB AMS COEIHHEHHA C MOJISIp-
HbIM KOI(Q@HUHEHTOM 3KCTHHKIHH mopsaka 10* MOXKHO Ha3BaThb

15 — 137
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maccy 10—50 MKr AJisi KOJIOHOK C BHYTPEHHHM nHaMeTpg: 4£HM1:-.
JlManasoH JHHEAHOCTH MaJiOuyBCTBHTEIbHLIX nerexgopbm,eM 1}){0_
mep pecppaKTomeTpa,HcoorBeTchIIl:I);e;a:é}(x)z;:mzeﬁI];}{\l{?4 ((;ﬂraxmz e
BellectBa. ITosromy
ﬁg:ﬁgp?mm?éﬁ xpoMaTorpaguu c yq)-,lI%TeKTOpOM) ng;{xgﬁﬁ%ci
CUHTATLCS yXe He CTOJbKO C Meperpyskou neTeKTOpz:I,HKOB Ko ¢
e o Soommei KSJI:(D)A:KZTPgz;{:grczog:;oaoﬁ AR 10
npHucymas Xopouien , TCA

;I:;{Ibggp, pnog;u C0p6ul[/)lﬂ MpoTeKaeT B m»meuﬂouéqagrgl u?:OHT;E:TIg:
IIpn yBennueHHH KOHIEHTPAIHH BEIECTBA B MPOLE aBenKax KoTo-
poro npejelia MPOIECC HA NMepBhIX TEOPETHUECKHX Tap IKAX BXO-
JAT W3 JHHeHHOro peXXHMa, YTo MPHBOAMT K HapacTaHu cumer-
pHH, B OCOGEHHOCTH CHJbHO MpOSBJSIOUIEMYCA [l copHT o
Gonbmumu k’. TlpenenpHas C 3TOH TOYKH 3pEHHSI KOHUE %e e
TaKie CHJBHO 3aBHCHT OT pexHMa XpomartorpaHpOBaHHS. KgH_
SITHOCTb sIBJieHHHI MOAOGHOTO pojia cijeAyeT YUHTbIBATb, ecng KoR-
ileHTpanusl BelllecTBa B NMpoGe mpesbilliaer 2 wmr/mua, xor:aéaT ao-
PHX CJIy4asix cepbe3Hble HCKAXKEHHT XpOMATOrpaMMbl HE ynakg
g npu 5—10 mr/ma. )

I[:ITaK, BHIGOp KOHIEHTPAHH K 00beMa aHaJIH3KpYeMOH I;polé";lxu—e
B KaXXJIOM Cjlyuae pesysibTaT ONpele/neHHOro KOMIIpOoMI/ICCKélK ke
KOMIIPOMHCCHBI® YCJIOBHSI B COBPEMEHHOH B3)KX HaI/I}:‘I/I;Il Ka aM[;T-
BHJIO, HETPYAHO. B KauecTBe OpHEHTHPOBOUHLIX 36Haqe MHeTOL[[;l e
pOB, NMPHTOHBIX AJISl MEPBOH non(r;;{mr6n;;\{HMpa},3£:}K2;K%6£eM 2 b

KOJIOHKaX AHaMeTp , ,

lll(e)JfggﬂM}II(?I, koHuentpauuio 0,1—1 Mr/Ma aas YP-aeTekTopoB H
1—5 mr/mMa a5 pedpakromerpa.

5.5.3. PETHCTPALLHS H OBPABOTKA JAHHbBIX

HecMoTpst Ha LIHDOKOE pasBHTHE CPEACTB aBTOMaTHSHpOZEIl)II-IHP?;
06paboTKU xpoMaTtorpaduyeckux AaHHbIX, HE Meﬂlege no:oanc ! s
MepeHHH MO-NIpeXHeMy BBIIOJHAKTCH BPYYHYIO. CBS3H omaTé;
YyMeCTHO OCTAHOBHMTbCS HA HEKOTOPHX MpaBHAaX 3aMHCH XPOMaTO-
rpaMM Ha CaMOMNHIIYILIHX NMOTEHIHOMETpax H H3MepeHHs Xp
rpaHYeCcKHX BeJIHYHH. I

Bpems ylaepXKHBaHHUSA. Hau6ogapliasg TOYHOCTb I/I3Mepi " ;())M
MeHU yJAepXKHBAHHA JAOCTHTAeTcs NPH MOJb30BAHHH CEKYHJ I/IHIEOM
¢ ueHoi nenenus 0,2 ¢ u MeHee. OAHAKO 3TOT NpHEM He cnaq) .
ynoGeH, Tak Kak <«IOpHBs3bBaeT» oneparopa K xpOMaTorpIIe };’TO-
TOMY K€ TOYHOCTb (PHKCALlHH MOMEHTa MaKCHMyMa MHKa O Tp ro
pOM HeBeJIHKA, H 3T0 00CTOSTeNbCTBO YACTHIHO CBOJHT HA HeET Yy i
JIHS TI0 MAKCHMAaJbHO TOYHOMY H3MEPEHHI0 BpeMeHH ynepmuaa:}m
¢ MOMOILBIO CeKyH1oMepa. B cBA3H C THM MHOTHe aBTOpHl H3MEp
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BPEMs1 yICPXHKHBAHHSA KAK PACCTOSIHHE HA AHATPAMMHOM JieHTe OT MO-

MEHTa BBOAA NpPOGH 10 MakcHMyMa nHka. [1o HalIeMy MHEHHIO, €CJIH
TOYHOCTb JIEHTONPOTAXKHOrO MeXaHH3Ma IpOBEPeHa, TaKoil npuem
BIIOJIHE AOMYCTHM. Heo6X0AMMO TONBKO MpaBHIbHO BH6paTh CKO-
POCTb TPOTAXKKH AHArPAMMHOA JIeHTbl, UTOObl H3MepsieMble BeJiH-
YHHH GblIK He MeHee 20 MM.

Macwita6é 3anucu xpomarorpammsi. BoiGop macuiraba sanucu
XpOMATOTpAMMbl OIpejesisieTCsl XapaKTepoM pellaeMol aHaJHTH-
deckoit 3ajaun. O6iuee NpaBHJO NPH 3TOM: MAcCIITA6 clieayeT BbI-
OHpaTh TaKHM, YTOOH H3MepseMble ITHKH HA XpoMaTorpaMMme HMeJH
BpicOTY 50—90% mKa/ab. D10 Tpe6OBaHHE OGBIUHO JETKO BhINO-
HHTb TIPH aHAJH3€ OCHOBHBIX KOMIOHEHTOB H3y4aeMoOi CMeCH, Oi-
HAaKO OHO MOXET ObIThb TPYAHOBHINOJHHMBIM IPH AHANH3e MpPHMe-
ce#l, H3ydeHHH OHOJIOTHYECKHX CMeceH Ha npeaeibHbX 4YYyBCTBH-
TeJIbHOCTAX  NeTEKTHpOBAaHHS. HeHajexHo ¢ MeTpoJsorHueckoi
TOUKH 3peHHA H3MEepeHHe NMHKOB BEICOTON 1—29% mikagbr,

CkopocTh mpoTAXKM JeHTH caMonucua BbIGHpaeTcs TakKuM 00-
pasoM, 41o6bl 06ecneynTh HEOGXOAHMYIO TOYHOCTD H3MEpEeHHH Bpe-
MEHH yA€pKHBAHHA H WIHPHHBI NHKA. ONHH H3 KPHTEpHeB NpHBeleH
BbILIC: H3MEpAEMOE DACCTOSAHHE, COOTBETCTBYIOLEe BpPEMEHH yaep-
AHBAHHS, LOIKHO ObiTh He MeHee 20 mm. C Apyro#t CTOPOHBI, ecau
NPEACTOHT M3MEepeHHe IJIOLIAJeH NMHKOB, pa3BepTKAa MOJKHA ObITh
TAaKOH, 4TOObl LIHPHHA NMHKOB HA TOJIOBHHe BBICOTH Obla He MeHee
5 mM.

Mnowane nau Bbicota nuka. O6e 5TH BeNHUHHDI HCMOJIb3YIOTCS
IpH KOJHYECTBEHHOH 06paboTKe XpoMaTorpamm, BbIGOp TOH HJH
HHOH H3 HHX JHKTYeTCSi OTYACTH METOAOM KOJHYeCTBEHHOTO pac-
deta. Tak, NpH HCNOJIL3OBAHHH METOAA HOPMANH3ALMH LOMYCTHMO
TONbKO M3MEpeHHe MJIOWAAeH, B TO BpeMs KAK METOAbl BHYTpeH-
HEro CTanaapra u abCoJiloTHOH KanHGPOBKH AONMYCKAIOT MOJb30Ba-
HHE N BbICOTAMH, M NJIOWAAAMH NHKOB. C (GH3HYeCKOH TOuUKH 3pe-
HHs, KOHeYHO, Gojiee OOOCHOBAHHO M3MepeHHe IIOWAAH IHKOB.
OJHaKO NpH HCMOJb30BAHHH COBPEMEHHOrO OGOPYLOBAHHA W Me-
TOAHYECKHX NPHEMOB BO MHOTHX CJy4YasX WHPHHA AAHHOro MHKa
€CTb MOCTOSIHHAA BeJIHYHHA, M, 3HAYHT, MJIOWAAb [HKA ONpeaess-
€TCS JIHIb ero BbICOTOH. B TO Xe BpeMmst H3mMepeHHAS BPYYHYIO IiH-
PHHA NHKA, NO-BHAHMOMY, CJYXHT OCHOBHBIM HCTOYHHKOM CyMMap-
HOH NMOTPEUIHOCTH aHanu3a. [103ToMy BO Bcex caydasix, rie 3To BO3-
MO2KHO, NOC/Ie COOTBETCTBYIOIEH NPOBEPKH HEOGXOAHMO PeKOMEHO-
BaTb pyuYHOe H3MepeHHe BLICOTH MHKAa BMECTO €ro MJOWAAH Kak
Gosiee MpOCTOe H HE MEHEe TOUYHOe.

Ilpuembl u3mepenus nukoB B B)KX NpakTHUECKH WACHTHYHEI
TeM, KOTOPbIMH MOJb3YIOTCS B ra3oBod xpomarorpaguu. OHH MHO-
FOKPATHO ONHCAHBI B JIHTepaType, MOITOMY 3/leCb COLLTEMCH JHIb
Ha cCheuHaibHOe PYKOBOACTBO, MOCBSIIIEHHOE KOJHYECTBEHHBIM A4C-
NeKTaM Xpomarorpaduueckoro ananusa [14].

»
15*
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5.6. OIMCAHUE METOJOUK AHAJIM3A

dopMa H COAEpKAHHE ONHCAHHS METOAHMKH, a TaKXe pesyb-
TATOB MOTYT Pa3jHyaTbCsi B 3aBHCHMOCTH OT HeJH BHINONHACMOH
paGoThi, XapakTepa HTOTOBOro JOKYMEHTa, KOHTHHIEHTA CIelHa-
JIMCTOB, /ISl KOTOPHIX NpeJHa3HayaeTcss AAHHAS METOAWKA HJH pe-
3yabTaThl. B camoM oflieM caydae, mpH HauboJjiee MOAPOOGHOM I/I3:
7TOMKEeHHH ONHCAHHe AOJIKHO BKII0YATb CJENYIOLLyl0 HHGOPMAIHIO:

— XapaKTepHCTHKY aHAJUTHIECKOH 3a/a4h M H3Yy4aeMoro 00b-
eKTa; . .

_ 0630p MUTEpATYPHBIX CBeJCHHA O pelleHHH JAaHHOH WA
aHaJIOTHYHOH 3aJauH; i

— o6ocuoBanne BbiGopa BIJKX kak Mmerola pelueHust AaHHOH
3ajauH; . _

— onMcaHHe HCNOJb3OBaHHOM ammapaTypbl, MaTepHaJioB H pe
AKTHBOB;

— aécnepnMeHTaanoe HIH TeopeTHYecKoe OGOCHOBaHHE BHIGO-
a yCJOBHH pasjesieHHus;

d y_ 060CHOBAHHe HCINOJb3OBAHHOTO METOAA IMOATOTOBKH MpOGHI
K aHAJH3Y; .

— 06OCHOBaHHE METOJa KauyeCTBEHHOTO aHA/AHu3a;

— 060CHOBaHHE YCJOBHIi JeTeKTHPOBAHHSA, PErHCTpalHH XpoMma-
TOrpaMMbl, 06paGOTKH AAHHBIX H METONa KOJNHYeCTBEHHOW HHTEp-
MpeTalHH pe3yJibTaToB; .

— CTATHCTHYECKYIO OLUEHKY IpejiaraeMoro MeToaa;

— COGCTBEHHO MeTOAHMKY, T. €. MOCJel0BaTe/lbHOE H3JIOKEHHE
06/1aCTH NMPHMEHHMOCTH, YCJIOBHH pasjejieHHs, Onepaudyu Io Ioa-
roToBKe NMpOObl, BHIMOJHEHHIO aHANN3A, BLIYHCJIEHHIO Pe3yJbTaToB;

— pe3yabTaThl aHajH3a. ]

IpeacraBiieHHasi 3[€Cb CTPYKTypa ONHCAHHA HANOMHHAET Tpe:I
JHUMOHHYIO CTPYKTYPY HAy4YHBIX CTaTelf MO aHANHTHYECKOH XHMIUH.
TlepeunciieHHble pa3jieibll B CBOeH COBOKYMHOCTH JOJIKHb AaBatb
MoMHOEe MpejACTaBJEHHEe O TEOPETHUYECKOH M SKCIEPHMEHTAJIbHOH
06OCHOBAHHOCTH METOAHKH, €e BO3MOXKHOCTSAX; MeTOAHYeCcKas 4acTb
0/M3KHA OBbITh MAKCHMAJIbHO KOMNAKTHOH H OJHOBPEMEHHO COICp-
XaTb BCIO MHGOPMALHIO, HEOGXOAHMYIO AJI BOCMPOH3BEICHHA aHA-
1u3a. B KauecTBe nmpHMepa IPHBOAHM CXeMy METOJHKH, HCHOJb3ye-
Myl0 B ija0OpaTOpHH aBTOPOB!:

1) HaumeHOBaHHE; .

2) xapakrepHCTHKa OObeKTa aHaNH3a. &KasPIBaeTc;{, s Ka-
KOro 06beKTa (peaKiuHOHHAs CMeCb, TEXHHUECKHH MpOAYKT, J€Kap-
cTBeHHas (opMa H T. ) H KaKHX NpelesibHbIX KOHUEHTpALHH Of-
pellesieMoro BellecTBA JaHHAs METOJIHKa pa3paborana; )

3) xpomarorpa¢. YKasnBaTCs BCE MapKH xpomarorpatos, H
KOTOPBIX 1aHHAsl METOJHKA BBHINOJHANACE;
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4) nerekTop;

) KOJIOHKA. YKAa3bIBAIOTCS TeOMeTpHYeCKHe pasmepsnl; copOeHT;
MHHHMaJIbHasl 3 ()EKTHBHOCTb, OGeCledHBaomas pelieHHe NOCTAaB-
JIeHHOH 3ajayH;

6) moapHxkHaA ¢asa. YKa3blBAalOTCH KAYECTBEHHBI H KOJHUECT-
BeHHbIHl COCTaB; OOBeMHHIA pacxon; ycaOBHO HecopGHpyiolieecs
BEIECTBO H €ro BpeMs YAepKHBAHHS; JHHEHHAs CKOPOCTb NMOJABHXK-
HOH a3z,

7) TeMmIlepaTypa KOJIOHKH;

8) moaroroBkKa npoGu. Jaercs geTasbHOE ONHCAHHE IPUro-
TOBJICHHS BCeX AHAJIH3HPYEMbIX M KaJHOPOBOYHBIX PACTBOPOB;

9) o6beM mpoGi;

10) TpeGoBaHHA K YCNOBHAM pETHCTPAUMH  XPOMATOTpaMM.
YKasblBaloTCs CKOPOCTh AHATPAMMHOM JIEHTH H MAcCIITAa6 3alHCH;

11) xadecrenHbi ananu3. YKasbBaorTca KO3((HUHEHTH eM-
KOCTH HJIH OTHOCHTEJibHble YJepiKHBaeMble OGbeMbl KOMIOHEHTOB;

12) meroauka pacuera. IlpuBoauTcs Qopmyna pacuera ompeie-
JISieMbIX BeJIHYHH.

5.7. IIPEIIAPATUBHAS] XPOMATOTPA® U]

B amanurtuueckoit snaGopaTopum npenapaTHBHas XpoMarorpa-
(ust Yawe BCero nMpHMeHsieTCS AJis BblaeJeHHs 0OGpa3LOB HHAWBH-
AyaJbHBIX COCAHHEHHH C 1eJbl0 AajbHEeHlIero HX HCCJeJOBAaHHS,
YCTAHOBJICHHSA CTPYKTYDbl ADYTHMH (QH3HKO-XMMHYECKHMH MeTO-
Aamu. Heob6xoaumoe 1sist 3THX nedeil KOJHYeCTBO BelleCTBA peaKko
npesbiraer 100 Mr, a pa6GoTel Takoro pojaa sIBJAIOTCH He CHCTEMa-
THYECKHMH, a 3NH30AHYeCKHMH. [Io3ToMy nmpemapatuBHas Xpomaro-
rpagust NoAoOHHX MacwITaGoB OCHOBAHA HAa TeX »Ke MpPHHIHNAX,
4YTO W XpoMaTorpagusa aHaJUTHYECKAd.

[lpy nanbHefiieM yKpynHeHHH MAacIITaGoB pasieJieHHs, mnepe-
Xoae OT NMpenapaTHBHOH XpOMAaTOrpaHH K NPOH3BOACTBEHHOH BCe
GOJIbLIYIO POJIb HAUHHAIOT HrPaTh (AKTOPH, KOTOpLle B AHAJHTH-
YeCKOH NMPaKTHKe He CTOJIb CYLIECTBEHHbI: TPeGOBAHHS 3KOHOMHKH,
TeXHHKH 0e30NMacHOCTH, OXPaHbl TpPyAa H OKpyXalolled Cpejbl
B 3To#t cuTyauuy TpaaHUMOHHbIE pelIeHHS, OCHOBAHHbE HA HCIOJib-
30BaHHH NposiBHTesbHOX BI)KX, yacTo He BbIAEPIKHBAIOT KPHUTHKK
C TOYKH 3peHHS] HHKEeHePHO-TeXHOJIOTHYeCKOH, MOTOMY pa3paGoTka
KpyNHOMAcWTaGHbIX XpoMaTorpaguYeckHx INPOLUECCOB ABJAeTCA
CaMoCTOATeNIbHOH 3aj1auei. PaccMoTpeHHe ee BBIXOJHT 3a paMKH
J1aHHOH KHHTH, 31€Cb Mbl OCTAHOBHMCS TOJIBKO Ha BONpPOCAX Mac-
uirabuposanns BI)KX or o6bluHOM aHANHTHUECKOH A0 mpenapa-
THBHOH XpoMaTorpadHu Npou3BoIuTeNbHOCTbI0 10—1000 MT B 01HOM
LHKJe pasjesieHHs.

IlyTu yBenHyeHHs NpPOH3BOIHTENBHOCTH XpoMaTorpadHuecKOro
pouecca paccMOTPHM Ha IMpHMepe THNOTeTHUeCKOro pasfelieHHs
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6unapHoit cMech X, Xo. Ee Xpo-
MaTorpaMMa Ha aHaJHTHYECKOH
KOJIOHKEe TpHBeJleHa Ha pHC.
, 5.20,a, ycnoBHSI pasjielieHHS] —
10 Mn B Tab6a. 5.6. [Ipocreiiminit npHem

5 MuH MacuITabHpOBaHHA — BOCHDOH3-

BeJleHHe AaHAJHTHYeCKOH MeTo-

6) 2 OHKH Ha KOJOHKe O00JblLIero

AHAMeTpa, 3aMOJIHEHHOX HAeH-

THYHBIM COpGeHTOM. ITOT IMpsi-

MOJIHHeHHbI MOAXOA He Tpebyer
| 1

HUKAKHX JAOMOJIHHTEJIbHBIX 3K-
cnepumMeHTOB. B Hacrosilee
Bpemsl pAAoM (HPM BHIIYCKa-
joTca TMpenaparhsible BIXKX-
KOJIOHKH C BHYTPEHHHM JHaMeT-
pom ceeime 20 mm. Curepora-

")
TeJbHO, BOCHpPOH3Belds Ipoilecc
Ha TaKoH KOJIOHKe, MOXHO YyBe-
JHYHTh Maccy pasjaesisieMOH
Il I

300 ur 200 cmecH npumepHo B 20 pas (pHC.

5 5 5.20,6) H TMOAYYHTb 32 OJIHH

uuka no 0,4 Mr ouHllleHHHIX Be€-

Puc. 5.20. Macwraduposanue  pasge- mrecTB. OJHAKO, €cJH YuecTb

Aennus. YcaoBus cM. B Taba. 5.6. o6beM pacTBOpHTeNel H Bpems,

3aTpayeHHoe HAa  pasjielieHHe,

CTAHET SICHO, UTO TAKOH pe3yJabTaT COBEPIIEHHO HEYNOBJICTBOPHTE-

naed. JlanbHefinlero mOBBILIEHHS INPOH3BOJHTENBHOCTH MOXKHO J0-
CTHYb CJaeaylomuM 06pasoM:

Tab6auua 56
Vcaosus skcnepumentos no macwrabuposanuro B3)KX-pasderenus

l'lpouaaonu'renbuocrb,
Ko#- Mr
XpoMmarto- Paamep Mon- |Cenex-| O6veM| oy- Macﬁca
rpaMMa KOJIOHKH, BHXKHA3f| THB- IlpOGH. Tpauus, np’\?r bl, a1 ma
x M} a HOCTb MK ' -
e puc. 920 " bas MM 3a ] MHH | TOXBHK-
HOH Qa3sbl

4,6%x250 AB, 1,5 10 2 0,02 0,002 0,001
g 21:2;2250 AB, 1,5 2102 2 0,4 0,04 0,001
8 21,2%250 AB, 1,56 2.-102 40 8 0.8 0,02
2 21,2250 ABb, 1,6 2.102 100 20 2 0,05
0 21,2250 AB; 1,5 2-10*0 100 200 20 0,5
e 21,2%x250 Ab; 20 2-10% 100 200 20 0,5
o 21,2X250 AB; 20 2.104 100 2000 200 5,0
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— YBeJIHYHTb KOHUEHTPALHIO pPa3feNisieMOil CMeCH;

~— YBeJHYHTb 00beM BBOAHMON MpPOGHI;

— NpHMEHHTb MNOABHXKHYI0 (a3y Gosbliell pacTBopsaowmeit
CcNMOCOBGHOCTH;

— IPHMEHHTb NOJABHXHYIO (a3y GoJiblied celeKTHBHOCTH.

YBe/iHYeHHe KOHUEHTPALHH pasfessieMoll CMecH IpH coxpaHe-
HHH NpPEXHHX YCJOBHH XpOMAaTOTpadupPOBAHHA IPHBOAUT K Hapy-
WEeHHIO JIHHEHHOCTH CHrHana JAeTeKTopa H MNeperpyske copbeHra.
B nannom caydyae sHHeHHOCTb CHTHAazma GOJIBLIOTO 3HAYEHHS He
umeer. Pasymeercsi, NpH MHTepPNPeTALUMH [PeNapaTHBHHIX XPOMATO-
rpaMM 3TOT 3Q¢eKT caeayeT HMeTb B Buay. Ha puc. 5.20,8 npes-
CTaBJ€Ha XpoMaTorpaMma, AETEKTHDOBAHHE KOTOPOH OCYILEeCTBJISI-
JIOCh 32 NMpefesaMu JiHHeHHOR o6sacTH. MHHHMaJAbHAA BbLICOTA BIA-
AHHBI MeX]y NHKAMH COCTABJSeT OKOJIO MOJIOBHHBI BHICOTH ITHKOB.
OaHaKO HCTHHHOE KayecTBO pa3lesieHHs BhIllle, 4eM 3TO [OKAa3bi-
BaeT XpoMaTorpaMMa B TAKOM HeJIHHEHHOM peXHMe NeTeKTHPOBa-
HuA. Kapruna, nopoGHas mpuBejeHHOM, He LOJKHA 06ecKypaiH-
BaTb ONeparopa: MoJyieHHe YHCTHIX (QPaKuHil 1axe B 3TOM Cay-
uae BIOJiHE BEPOSITHO. B npHBe/leHHOM nmpHMepe NHKH XOTS H HMEIOT
IJIOCKHE BEepIIHHB, HO ellle CHMMETPHYHBI; CJIeJOBATe/]bHO, Mepe-
rpy3Kka Kacaercsi NMOKa TOJNIbKO paboThl jerektopa. IIpu manbHeii-
UieM YBEJIHYeHHH KOHUEHTpauuu o0pasna BO3MOXKHA Meperpyska
copGeHTa, uTo NpHBelAeT K 06pa30BAHHI «XBOCTOB» H CHHMKEHHIO
YHCTOTBl Qpakuuii (NyHKTHpHAsA JHHHS Ha puc. 5.20,8). Ilepe-
TPY3Ky cOpOeHTa HHOTAA yAaeTCd YMEHbIIHTb, B3SIB MOABHXHYIO
(asy nyuuleit pacteopsoleit cnocobHoctu (pHc. 5.20, 2).

Hanee, nockoabKy o6beM MHKOB HA XpomaTtorpamme pHc. 5.20,2
1 TaK yxe BeJHK, pasjiejieHHe yXYIAUIUTCH JHUIb He3HAYHTEJbHO,
eCJM yBeJIHYHTb 00beM BBOAMMOMH mpoGbl, Hampumep, g0 2000 Mka
(puc. 5.20,0).

Hakonen, nau6onee MOUIHOE CPEACTBO MOBLILIEHHS NMPOH3BOJIH-
TeJIbHOCTH — ONTHMH3AlHsA CeJIeKTHBHOCTH cHCTeMbl. [lpencra-
BHM, UYTO NPH COXPAHEHHH MNpeXHeH 3JIOHPYIOIEH CHJIBI Y/1aJ0Ch
noao6path NOABHXKHYIO (a3y ¢ GoJibLIeH CEJeKTHBHOCTbIO MO OTHO-
IIEHHIO K pasaensieMod nape BemecTB. Ha xpomatorpamme (puc.
9.20,e) mexay 30oHamH X; H X, MOSBHJIOCH CBOOOAHOE POCTPAHCTRO,
KoTopoe mnospossieT eule B 10 pa3 yBesnuutb o6beM paszienasieMoii
CMECH IIpH COXpaHEeHHH YJOBJETBOPHTENbLHOrO pa3iesieHHs H 4H-
cTOTH (ppakuui. [1poH3BOAUTENIBHOCTL NpoECca AOCTHTAET BIOJHE
Y/10BJIeTBODHTEJIbHOH BeJHUHHbBl KaK MO OTHOIIEHHIO K 3aTpauyeH-
HOMY BpEeMEeHH, TaK H MO OTHOWIEHHIO K KOJHYECTBY H3PACXO0BAH-
Horo pactsopuTens (puc. 5.20,%).
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5.8. HE[TOJIAIKU B XPOMATOIPA®UYECKUX CHMCTEMAX
1 UX YCTPAHEHHE

CoBpeMeHHBIl KHAKOCTHBIH xpomarorpad mpeacrasasier coGoi
CJIOXKHBIH arperar ¢ XHMHYECKHMH, 3JIEKTPOMEXaHHYCCKHMH H 3JieK-
TPOHHBIMH NojicHcTeMaMHu. Hu oaHa H3 3THX MOACHCTEM HE obyajgaer
GeCKOHEUHOH HajlexHOCTbIO, O3TOMY KaXAblii XpOMAaTorpadHucT ne-
pHOAMYECKH CTAJKHBAETCH C OTKA3aMH H HENOJajKaMH B pabore 0T-
AeJIbHBIX Y3JI0B. B TO ke BpeMs ONbIT NOKA3blBaeT, YTO JIHLIbL HE3HA-
unTeJbHAs 4acTh MpoGJieM ObiBaeT BbI3BAHA JeHCTBHTENbHON HEHC-
MPaBHOCTbIO TOTO HJIH HHOTO y3Jjia mpubopa. Yamge Bcero HemnoJaaikH
CBS33aHbl C €CTECTBEHHBLIMH NpPOUECCaMH, MPOHUCXOASLUMH NpPH IJIH-
TeJbHOH pabore NMpHOOpA HJH KOJIOHKH, a TaKxke C HapyuleHHAMH
JOMNYCTHMBIX PeXHMOB PaboThl CO CTOPOHBI ONeparopa. [Tostomy,
CTONKHYBUIHCh ¢ KAKHMH-THOO HEHOPMAJ/IbHbIMH SIBJCHHSAMH NpPH pa-
6oTe mpuGOpa, MONE3HO PYKOBOACTBOBATbCSA CJeAYOUWHMH MpaBH-
JaMH:

— He BHNajaTh B MaHHKY, NOCJAEAOBATENbHO MNPOBEPHTL Ipa-
BHJILHOCTD TOJMOXKEHHS BCeX OPraHOB YNpaBJjeHHs NPHOOPOM;

— BOCCTAHOBHTb [MOCJEAOBATEJNbHOCTb COOHITHH — KakKhe Jei-
CTBH# OllepaTtopa NpeaulecTBOBaJH NOABIECHHIO HemoJiaikKH?

— BOCNPOH3BECTH KaKOH-HGO XOpOLIO 3HAKOMBIH peXXHM aHa-
JIH3a HJIM TO pa3jesieHHe, Ha KOTOPOM MyCKaJ B 3KCIJIyaTanHio NpH-
Gop mpeacTaBHTeJNb 3aBOAA-H3TOTOBHTEJIS,

— MpOaHaJ/JH3HPOBATb JIOTHYECKH CBA3b Y3JIOB npuéopa H Bbif-
BHTb Y3J/1bl, KOTOpble He MOryT ObITb NpHYHHOK HabJ/I0faeMbiX sIB-
JIeHHH;

— mocJiefloBATeqbHO IepeKJiodash opraHbl ynpabjenHus H CO-
eJiHHEHHS OCTAaJbHbIX y3J10B, HabJ/l0AaTh OTKJIHK npudopa M JIOTH-
YyeCKHM aHAJH30M YCTAHOBHTb, KAKOH H3 y3JIOB CTaJ] NpHYHHOH He-
NoJaaAoK,

— YSICHHTb XapakTep HemoJajKH: XHMHYEeCKHH (3arpsi3HeHHe
JIOGHIX 3JIEMEHTOB) HJH BbIXOA H3 CTPOs KaKHX-J1H00 MeXaHHUYeCKHX
JAHGO 3MEKTPOHHBIX AeTajedl. JIHUIb B MOCHEAHHX ABYX CJly4asx 006-
paTHTbCH 32 MOMOIUbIO K HAaNAAIHKAM.

HauGonee xapakTepHble HeMoAaJKH, CNOCOOBI HX AHATHOCTHKH

W ycTpaHeHust npHBeleHbl B Taba. 5.7.
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6. B3)KX B KOHTPOJIE NPOU3BOACTBA
H ®PAPMAKONEAHOM AHAJIH3E

6.1. XAPAKTEPUCTUKA B3)KX KAK METOIA AHAJIU3A

IlpucTynas K uCNONb30BAHHMIO TOTO MJM HHOTO aHAJHTHYECKOrO
ME€TOAa JJIfi pelIeHHsi KOHKDPETHOH 3afayH, HeoGXOAMMO YSACHHTD,
MOJKHO JI¥ B NPHHIIKIE JOCTHYb H3ODAHHBIM NMyTEM JKEJaeMOH LeJH.
B npoTHBHOM ciydae HEOGOCHOBAaHHOe NMPUMEHEHHE METOAa MOXeT
NPUBECTH K NPHHATHIO HEBEDHBIX DellleHHH B HCCJAEJOBAHHAX M MpoO-
H3BOJAcTBE. Pe3ysibTaToM, NOMHMO MaTepHAJbHHX M APYIHX MOTEPb,
SIBUTCS KOMIPOMeETALHUsA AHANHTHKA JubO Ja)Ke MeTOJa B IeJOM.
PaccMoTpuM B CBSI3W € 3THM CHJbHBEe W CjaGble CTOPOHH BHICO-
Ko3(pheKTuBHOR JKHAKOCTHOH xpoMartorpaduu. Ilpu ux obcyxae-
HuH OyjleM MCXOAMTb M3 CHTYalluli, XapaKTepHHX /s pasjHYHBIX
3TanoB CO3/laHHA HOBHIX JIEKAPCTBEHHBIX CPEACTB, MOCTaHHHOIO
KOHTPOJIA MPOH3BOJACTBA, KOHTPOJIA Ka4YeCcTBAa NMPOAYKLHH.

ITouTu Bce cymiecTBylOLMe METOAbI aHAJAM3a OPraHHYECKHX Coe-
JOMHEHHH HEMOCPeACTBEHHO MNPHJOXKHMB JHIIb K HHAMBHAYaJbHBIM
COEJIMHEHHAM HWJIH NPOCTERIINM cMecsiM. Tak, OJHOBPEMEHHoe pa3s-
JeJbHOoe onpejeseHue 2—3 COGJHHEHHH THTPUMETPHYECKHMH HJH
cnekTpoPoTOMETPHYECKHMH METOAAMH OCYLIeCTBHMO JIHIUIb B pel-
KHX CJy4asX, Korja cBoMCTBa onpele/iieMBX COEAHHEHHiI B Ji0-
CTaTO4HOM cTemeHu pasaunuaiorcs. [lpu paszpaboTke THTPUMETPH-
YeCKUX B CHEeKTPaJbHBIX METOAHK TpebGyeTcsi HeMaJio TPyAa, YToGbl
A0Ka3aThb cHeUH(PHYHOCTb MEeTO0]a, BBIABHTH YCJOBHA H NPHMECH,
Mellaollke BBINOJHEHHI0O aHaau3a. XpoMarorpadusi, o06berHHS0-
uiaf B OJHOM 3KCIIEpHMEHTEe pasje/eHHe W aHaJu3, MOYTH JHIIeHa
3THX HEJOCTAaTKOB, H NIO3TOMY €e NpHMEeHeHHe NJis aHa/Iu3a CJ0XK-
HbIX cMecel NpelOYTHTEJIbHO.

HemasoBaxxHbIM (akTopoM NpH cpPaBHHTE/JbHOM aHaJjH3e BO3-
MOXHOCTel MeTOJOB SABJAETCHA HX 3KcnpeccHocTb. Ecau cpasHu-
BaTb NPOAOJKHTEJNBHOCTb XPOMATOrpadupoBaHusA C NPOAOJAKHTENb-
HOCTBIO JDYIHX aHAJMTHYECKHX NPOLEAYpP, TO MOXHO NPHHATH K BHI-
BOAY, YTO No 3kcnpeccHoctH BI)KX Bce emie ycTynmaer MHOTHM
ApyruM MetoiaM. M 3To aeficTBHTENbHO TAK, €ClAM aHAJAH3y NOJ-
JIeXKHT HHIMBHAYaJbHOE COCJHHEHHE H TPYLOEMKOCTbIO MOArOTOBKH
npo6si MOXKHO npeHebpeub. OQHaKO, CpPaBHHBAsA BO3MOXHOCTH aHa-
JIN32 CJ0XKHBIX 00BEKTOB, CleAyeT HMeTb B BHAY, uTo BI)KX-MeToxR
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HauMeHee TpeGoBaTesieH K KauecTBY MOArOTOBKH NpOOLI, a €ro yHH-
BEpPCaJIbHOCTDb MO3BOJIAET B OJHOM 3KCIEDHMEHTe ONpeleasTb cpasy
psia coenuHeHu#. 3aTpaTh BpeMeHH Ha pa3paboTKy HOBbIX METOZHK
¢ noMombio BO)KX Takxke cpaBHHTEJbHO HEBEJHKH, 4TO OCOOEHHO
BaXHO B YCJOBHAX MCCJ€A0BaTeNbCKHX JabopaTopuii, rje 4acro
NPHXOAHTCS NepeKJIo4aTbcsl € OAHOro THNA aHaJak3a Ha JAPYroh.
B 3aBHCHMOCTH OT CJOXHOCTH Npo6JeMbl TPYyAOeMKOCTb paspa-
6OTKH METOAMKH H MPOAOJKHTENbHOCTb ONpEJAe]eHHA Pa3JHYHbL
s pa3apaboTKu NpocTOd METOAMKH KBAaNH(HLHPOBAHHOMY CleLHa-
JHUCTYy MOXKeT noTpe6oBaTbCA BCEro OAMH AeHb, AJsi pa3paboTka
6osiee CJ0XKHBIX — HeAend WJH jaxe Mecsl. [1poJo/XKuTeNbHOCTh
OJIHOro aHaju3a Ha XpoMarorpade uaile Bcero HAXOAMTCS B Mpe-
genax 3—15 MuH.

O6cyxkaas BocnpousBoauMocTb BI)KX-ananusa, caeayer yuu-
THIBaTb, UTO OHA (aKTHUYECKH CKJajAbiBaeTcsi M3 ABYX uacted. [lep-
Basi U3 HUX — BOCIPOH3BOJHMOCTb METOAMKH aHaJu3a — CBA3aHa
¢ TeMu ¢$akTOpaMH, KOTopble, HE3aBHCHUMO OT BOJIM Oneparopa, Mo-
IyT BJAMATH HA pe3yJbTaT pasjesedus H aHaau3a. OcHoBHas mpo-
6/emMa COCTOHT B TOM, 4TO Bce 6€3 HCKJIOYEHHs BbINyCKaeMbie Ccop-
6eHTbl HEJOCTATOYHO CTAHAAPTH30BaHH. Hanpumep, okTaaeuuJcH-
JIMKAareJu, NPOM3BOJMMbIe PA3/JHYHBIMH (pHPMAMH, MOTYT, O HALIMM
Ha6JI0/IeHUsAM, PpasjuyaTbcss 0O yAepKHBawuiell CcnocoGHOCTH B
ABa pa3a u Gosee. [laxe pasHble NAapPTHH OJHOrO M TOTO 2Ke MaTe-
puasa Moryt padauuatbes Ha 10—30%. Xyxke Bcero BocnpousBo-
JAuMBL a6COIIOTHRE BEJMYHHBl — BpeMEHa yAepIKHMBAaHHA U Ko3(du-
LIMeHTH €MKOCTH. B To ke BpeMsf CeJeKTHBHOCTb pasjeeHHs,
OTHOCHTEJNbHOE YAepXKHBaHHe 3aBHCAT OT KosebaHui CBOHCTB COp-
6eHTOB B MeHbIIeH cTeneHH. ITO 06CTOATENbCTBO MO3BOJAET paspa-
6aThiBaTh METOAMKH, BOCNPOH3BOAHMBIE A0cTaTouHO xopouo. Cka-
3aHHOe NMPOUJJIOCTPHPYEM INPHMEPOM.

[MpennosoxuM, uto ¢ nomowbio BI)KX nHeobxoaumo paspabo-
TaTh METOJAMKY MCTBITAHMA MOLJIHHHOCTH TOJYyoJd. DTO COeIHHEHHEe
¢ JIErKOCTbI0 XpoMaTtorpacupyercss B o06palienHo-(pa3oBoM pexHME.
Oauako, u3MepuB Ko3(p@uIHEHTH €MKOCTH Ha NATH MapKax OKra-
Jenmicuaukaresaeit (raba. 6.1), Mbl o6OHapy>XkHBAeM HX CYLIECTBEH-
Hbl€ pasjHyls. 3HAYUT, B METOJHKe HCNBITaHUA HeJab3s yKasaTb B
KayecTBe copGeHTa OKTaJeLHMJCHJIHKAre/b, a CJeAyeT yKasbiBaTb
KOHKDETHYI0 MapKy. JTo OrpaHHY€HHEe MOXeT MOCTaBHTh OyAyuiux
HCMOJIHMTeJIeH aHa/u3a B TYNHK XOTH OB NMOTOMYy, UTO C TeueHHeM
BpeMeHH HeKOTopble MapKH COpOEHTOB MOryT OHTb CHATBI ¢ MPOM3-
BOJACTBA H 3aMmeHeHH HOBbIMH. C JIpyrofi cTOpoHbl, OGHApyXuBaeM,
Y10 R’ TOJIyOJIa, MOJydeHHble HAa pas3HBIX copOeHTax, XOopouwo Kop-
peaHpoBaHbl ¢ k/ GeH3osa M 3HAYEHHS OTHOCHTE/IbHBIX yAepXKHBae-
MBEX 06beMOB Oojee ycroiiuusb. CJel0BaTeNbHO, MCOHTAHHE MOJ-
JHHHOCTH, CHOpPMYyJIHpOBaHHOE KaK «yJepxkHBaeMbii 00beM HCIIbI-
TyeMoro o6pasiua OTHOCHTeJbHO GeH30J1a Ha OKTalelUMJCHAUKareje
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Ta6auma 6.1
Conocrasaentie abCOAOTHOIX U OTHOCUTEAbHBIX
seAUdUH YoepHUBanUs

OTHOCHTe/ b~

KosdpHuHeHT eMKOCTH Hoe

Cop6enr YyAepxHBaHHe

Gensoaa TOaYOJa Toayol

6eH30.1

Cunacop6 SPH C18 4,48 753 1,68
Cunacop6 C18 2,31 3,36 1,57
3opbakc ODS 3,50 5,64 1,61
Yabrponak RP18 2,80 4,28 1,53
Yavrpachep ODS 3,63 5,88 1,62

Cpenuee 3nauenne 3,344-0,83  5,39+1,62 1,60+0,06
(24,9%) (28,2%) (3,5%)

pasen 1,6-+0,1», yxe Gyjer He3aBHCHMBIM OT pasinuuii B CBOKCT-
BaX OKTajelHJCcHANKarejgel pasHbiX Mapok.

Bropas cocTaB/siiollas BOCNPOH3BOAMMOCTH MOUTH UEJTHKOM
onpe/esieTcs HaeXHOCTbIO HCIONb3YeMOro o60pyAOBaHus H Tila-
TeJbHOCTbIO BHIIOJHEHMS Bcex omepauuii npu ananuse. Ilpu mc-
NpaBHOM H BBICOKOKAQYECTBEHHOM HAcOCe, TOYHOM MPHIOTOBJICHHH
MOABHXHON (pasbl BOCIHPOM3BOAMMOCTb BDEMEHM Y/A€pXKHMBAaHHA Ha
JaHHO# KoJOHKe cocTaBasier okoso =+3%. BocnpoHsBoAHMOCTb BbI-
COT M IUIOIIAfell MUKOB (4aCTO ONpeAe/siollasd TOYHOCTb KOJHUECT-
BEHHOrO aHAaJM3a) CHJABHO 3aBHCHT OT KayecTBa HCHO/b3yeMOro
J03aTOpa M HaBBIKOB aHanauTHka. IIpu mocseioBaTenbHOM BBOAC
OJMHAKOBHX 10 06beMy npo6 pasbpoc BBICOT (miollajed) NMHKOB
OTHOCUTENbHO CPEHEro MoXKeT ObiTh 0K0JIo =+2%.

Tounoctb BI)KX-aHaauza onpejesieTcss KauecTBOM HCMOJMb3Y-
eMBIX /S KaJHOGPOBKHM ITAJOHHBIX COEJAMHEHHH, TOUHOCTbIO MOAro-
TOBKH NpOObI, NPaBHJbHBIM BBI6OPOM €NOCO6a KOJTHYECTBEHHOH 00-
paboTKH, BOCHPOH3BOJAHMOCTBIO pEXHMa M pesyJbTaTa XpoMmaro-
rpapupoBanus. KoppeKkTHBIi KOJIM4eCTBEHHBII aHaJH3 BO3MOXEH
TOJIbKO TP HAJMYKH 3TaJOHA ONpelessieMOro BelllecTba. 3Jro, Ko-
HeuHo, SIBJSIETCA OrpaHuYeHHEM MeToa B3)KX, kak, BnpoueM, H
APYTHX (U3HKO-XMMHUECKHX METOJ0B aHaJH3a. [MoTpeburean ycayr
XpoMaTorpadUCTOB-aHAJUTHKOB YacTO 3a4al0T BOIPOC: «KakoBa
TOYHOCTb XPOMATOrpaMuecKoro aHanH3ar» Ilo Hauemy y6ex/je-
HHIO, HA BOMpOC, MOCTABJEHHBI/i TakUM 00pasoM, BoOOWle Heab3d
AaTb OTBeTa. Peub MOXET HATH TOJbKO O TOYHOCTH TOH HJIH HHOH
XpoMaTorpahuueckoil METOAHKH NPHMEHHTENbHO K KOHKPeTHEIM of-
pelenfieMbiM coefuHeHHsM. Bceraa HeoOXOIMMO NOMHHTB, 4TO JIiO-
6asi METOLHKAa OCHOBaHA Ha KaKHX-TO NpeinoJoxeHusx. B xoxe ee
paspaboTKH AOMYyCTHMOCTb 3THX npeAnoNoKeHull N0JKHa ObITh
o6ocHOBaHa. OJIHAKO, faXe ec/d 3TO cleJaHo 100pOCcOBeCTHO, NMpH
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3KCIJIyaTallHh MOTYT NPOABHTbCS KaKHe-TO HOBble MOMEHTH, Tpe-
6yloumine KoppekTHB. Hanpumep, mepBoHauajbHO npu paspaboTke
MeTOJHKH AHAaJH3a PeaKUHMOHHOH cMecH OBlJIO NMOKAa3aHo, YTO MHKH
Ha XpoMaTorpaMMe TrOMOTEHHbl, 3HAYHT, W3OpaHHBI peXuM MNpu-
rojfieH AN KoJHuecTBeHHoro ananausa. Ho, BooOuie roeopsi, He uc-
KJIIOUEHO, 4TO B pe3y/bTaTe H3MEHEHHS YCJOBHH peaKUuH B cMecH
NOSIBUTCHA HOBHIH KOMIIOHEHT, MUK KOTOPOIO He OT/AeJsieTcs OT pa-
Hee u3BeCTHbIX. XOTA TaKHe CJAyyaH OYeHb DPeAKH, OCOGEHHO Npu
pabore Ha BBICOKO3((EKTHBHBIX KOJOHKAX, TEM He MeHee ¢ MOA06-
HOTO pOJa HCTOYHHKAMM OIIHMOOK HeJb3sf He cuuTaThecfi. [loaToMy
OpH OlEHKe pe3y/abTaToB paboThl XpoMarorpaduct AoJKeH uade-
raTh 11a6/0Ha, NOCTOSAHHO COXPaHATb BHUMATEJbHOE H KPHTHUYECKOE
OTHOUleHHe K HUM. Bmpouem, ckasanHoe Kacaercsi J11060r0 XMMHKa-
aHaJIMTHKA.

I1pu oueHke BO3MOXKHOCTH NPHMEHEHHS CJEAyeT COMOCTaBJASATH
TOYHOCTb NpeAJaraeMod MeTOAHKH C TOYHOCTbIO, TpebyeMoil KOH-
KPEeTHHIM HcnbiTanueM. Tak, HanpuMmep, MaKCHMaJbHble TpeGOBaHHUSA
K TOYHOCTH NPEABABJAAIOTCA NPH KOJHYECTBEHHOM OMNpeJeseHHH Oc-
HOBHOI'O COE/HMHEHHSi B JIeKaDCTBEHHOM BellecTBe. 3]echb Morperi-
HocTb B 2% pejako MOXHO NpH3HATH YAOBJETBOpUTeJbHOH. Ha-
o6opoT, Npu ONpejeJeHHH npuMeceil 06bIYHO AOCTATOYHA JIHUIb MO-
JYKOJIHUSCTBEHHASA OLEHKA, H OTHOCHTEJbHAas norpemHocts B 10%
BHoJHe jponyctuMma. IlorpeuisocTs MeHee =43Y% TPYyAHOAOCTHKHMA
NpH COBPEMEHHOM YDOBHE KMAKOCTHOH XpoMaTtorpaduu, HO3TOMY
JaHHBIH MeTOL He/b3si PEKOMEHA0BaTh AJI ONpeAeJ]eHHS OCHOB-
HOro COEJMHEHHsi B JeKapcTBeHHOM BeuecTBe. C Apyrofi CTOpPOHHI,
JOCTHYDL TOYHOCTH, TpeOyeMoH npu aHajau3e npuMeced, 0OBIYHO He-
TPyAHO. B 0c060 cl0XHBIX cayuasx (HanpuMmep, NPH aHAJH3e MH-
KPOKOJHYeCTB B OHOOOBEKTax) MOrPelHOCTb MOXKET JOCTHraTh
20% u 6osee. OqHAKO B MCCJIEAOBAHUAX TAKOro poia C MOBBILIEH-
HOH MOrpelIHOCTbI0 MOXKHO MHDHTBCS, K TOMY JKe AJS CTOJIb CJIOXK-
Hbix cMeceii BO)KX uwacto okaspiBaeTcs eIHHCTBEHHBIM creildu-
UECKHM METOAOM.

Yyscrsurenbiocts BI)KX onpepensiercs THOmOM HCMOJNb3yeMoro
JeTeKTopa W XHMHYECKHM CTpPOEHHeM aHaJM3HPyEeMBbIX BellecTB.
Ias coexnneHuil, B MOJIeKyJlaX KOTOPHX XpoMOQOpBI OTCYTCTBYIOT,
OHA 4aCTO OKa3blBaeTcss HeAOCTATOYHOM, ¥ MPUMeECH TaKoro poja He-
JIeTKO 3apeructpupoBarb. K cuacrbio, 60/MBUIHHCTBO JIEKAPCTBEHHBIX
BEIIECTB H NOJYNPOAYKTOB COAEPIKHT XPOMOGOPBL, H MO OTHOLIEHHIO
K TakKuM COeJAHHEHHSIM UyBCTBHTeJbHOCTh Ha 1|—2 nopsika mpe-
BBIUIAET WYYBCTBHTEJbHOCTb CIEKTPO(OTOMETPHUYECKOrO aHaJH3a.
OT0 06CTOATEILCTBO MOXKET ObiTh PelIAoUM NpH BhGOpe MeTona
aHaJ/Iu3a JeKapcTBEHHBIX (OpPM BHICOKOAKTHBHBIX IIpenapartos, Tae
COJEpXKaAHHE JeHCTBYIOLIEr0 BeLIecTBA MaJlo.

Takum o6pasom, Hapsily cO MHOrHMH MPEeHMYILIECTBAMH BHICO-
K03(h(QEeKTUBHOH XHAKOCTHOK xpoMatorpaduu mpucyu, psii orpa-
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Tabaunna 6.2
Kaaccuguxayus TUnos avaiu3os u pexomenOayuu no npumenenuro BI)XKX

Pekomenpna-
Tun aHanusa u‘:‘“e::“ﬁ?o"‘ [IpKMey aHKHS
B3)XX*
Onpeaesienne 1e€BOro npo- + -
AYKT2 B peaKIHOHHBX CMeCsix
Onpezeienne LeeBoro H mo- ++
GoyHBIX MPOAYKTOB B pEAKIHOH-
HBHX CMecsix
KoandecTBenuoe onpenesenne +— Ilpu coaepxauuu OCHOBHOIC
OCHOBHOTO COEJHHEHHS B Tex- coeanuenus 10 95%
HHYeCKHX MPOAYKTax H MoJy-
OpOAYKTax
KosnuectBeHnoe onpejesenne — Ipu colepKaHHE OCHOBHOTO
OCHOBHOTO COEJHHEHHS B Je- coeguHenns Bhuwe 95% Tou-
KapCTBEHHOM BellecTse Hoctb BIJKX Moxer OWTb He-
IOCTAaTOYHO# JJIa pa3bpaKkoBKH
NPOXYKIHH
Onpenenenne npuMecei B Jje- ++
KapCTBEHHBX BellecTBax
OnpepaelieHne NOMIBHHOCTH +—
JIeKapCTBEHHHX BEIeCTB
Onpepelenne NOLJIBHHOCTH ++
JIeKapCTBeHHbX (HOpPM
Onpepenenne npuMeceil B + 4+
JIeKapCTBEHHHX (opMmax
KosnuecTBennoe onpejejieHne _+— npeﬂmymec'[ga 0co60 BHAB-
B JIEKAPCTBEHHHX (popPMax JSI0TCS NpPH aHasH3e CJOKHBX
¢dopm HIE (OpM C MajbM CO-
JNepXKauHeM JIeKapCTBEHHBIX Be-
wecTs ‘
HcenwTansie 0IHOPOJHOCTH + -
JIO3HPOBAHHSA
Hcnnitanne pacrBopeHust + — IMpumenenne ocobenno 3Pdek-
THBHO IJst (opM ¢ MajlbiM Co-
fepXKaHHeM JIEKapCTBEHHHX Be-
1ecTs
Onpene/ierine JeKapCTBEHHEIX + 4+

gemiecTs B 6HOOOBEKTAX

* «—» MNpPHMEHeHHE He PEKOMEHJYyeTCs.
«+ -—» MOXeT NPHMEHATbCS Hapsily C APYTHMH METOAAaMH.
«+ +» ofnagaer cymeCcTBEeHHWMH NPEHMYILECTBAMH NE€pel APYTHMH Me-
TOJaMH.

Huuenuii. [losToMy ee HeJb3s paccMarpuBaTb KaK MaHaieio 0OpH
pellleHH¥ BCeX AHANMTHYECKHX Npo6JeM B XHMHM H NPOMBIILIEH-
HOCTH JieKapcTBeHHHX cpeAcTB. CylllecTByeT MHOro 3ajay, KoTophie
He XyKe, a MHOTAA Aa)ke Jydlle MOryT OBITb pellleHbl KJacCHYec-
KHMH JH60 APyrHMH (H3UKO-XMMHYECKHMH MeTozamH. B taba. 6.2
JlaHbl PeKOMEeHJALHH Mo Hemoab3oBanuio BI)KX npu pelleHHH TH-
NOBHIX 3a71ay. Pa3yMeercs, 3TH PEKOMeHI1alHH HOCAT JIHIH CaMbiH
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o6uiuii, 0630pHB XapaKTep. B KaxXa10oM KOHKpeTHOM cjayyae, Hc-
X015 H3 CBOHCTB BELIeCTB H CTOAIMX 347134, AHAJMTHK J0JIKEH
BbI6pATh ONTHMAJDbHBIH METOL.

6.2. TIPUHUUIIBI KAYECTBEHHOI'O AHAJIM3A
6.2.1. AHAJIU3 N0 BEJHYHHAM YIEP)KUBAHHUS

OTOT BH1 aHA/IH3a OCHOBAH HA TOM, YTO NPH MOCTOSHHBIX ycao-
BUSX XpOMAaTorpadupoBanus BpeMst YAePKHBAHHA JAHHOTO Be-
IeCTBA, a TaKxe BCe MPOHU3BOAHBIE OT HEro MapaMerphl SBJAIOTCH
NOCTOAHHBIMH BEJIHUHHAMH. B 3aBHCHMOCTH OT HAJHYHS 3TAJOHHBIX
BELLECTB, TAGJIHYHBIX 3HAYEHHH NMapaMeTPOB yAepPXKHBAHUS WM Je-
TaJIbHBIX CBEJIEHHH O 3aKOHOMEPHOCTAX MOBEJEHHA LAHHOTO KJjacca
COeIHMHEeHHH MOXKHO M36paTh OAHH M3 Tpex cnocobOB aHAJIM3A.

IIpsamoe cpasnenue sesudun yOepHuUSanUA OCYUIECTBEMO B TOM
clydae, KOraa B pacnopsKeHHM HCCleloBaTtess HMeeTcsi Habop
9TaJIOHOB COEAHHEHMH, MNPHCYTCTBHE KOTOPHIX MpeAnojaraercsi B
AauHok cMecu. B xpomartorpad BBOAST H3yuaeMylo cMecb H 3aTeM
N0C/1€10BATEIbHO BCce HEOOXOJAHWMbE 3TaJIOHBI, H3MEPSIOT BpeMeHa
yaepxusauus. Pasnuune BpeMeHu yiep:KHBAHHA 3TaJOHA H HjeH-
THQHUHPYEMOro NMHKA OAHO3HAYHO CBHIETENLCTBYET O HEHACHTHY-
HOCTH ABYX CO€IMHEHHMIi, a COBMAaJeHHEe YKA3bIBAET Ha TO, YTO WjEH-
THYHOCTb ABYX BeLeCTB BHOJIHe BeposATHA. JIJf TOro 4To6bl ¢ 60Jb-
IIeH HaJeXKHOCTbIO YOEAHTLCH B COBMAJEHUH BPEMEH yAepXKHBAHMUS,
STaJIOH MOXHO BBeCTH B Xpomarorpa¢ BMmecTe ¢ H3yuyaeMoil cMe-
cbio. Kosnuectsa naeHTHHUHpYeMOro BellecTBa M 3TaJjoHA npu
STOM JOJIKHbL GHITh MpubausutenbHo pasHbl. Ecan Bpemena yiep-
XKHUBaHUA BeIIeCTB AeHCTBHTENbHO OJHHAKOBbI, OTHOCHTEJNbHAN Bbi-
COTa HAGHTHQHUHPYEMOro NMHKAa BO3PACTET BABOE, a WIHPHHA (ec/H
KOJIOHKa He meperpyxeHa o6pasioM!) He u3MeHHTCHA. YBeJHueHHe
BBICOTB MHKA MEHee YeM B ]BAa Pa3a W BO3pacTaHHe LIMPHHBI CBHU-
ACTEJIbCTBYIOT O HEMAEHTHYHOCTH JBYX coeluHeHuii. C NOMOIIbIO
TAKOro NMpHeMa YAaeTcsi yJOBHUTb He3HAUHTesJbHBIE PA3JIMUHA B Be-
JUYUHAX yAepKUBAHMSA. :

Ilpeanosnoxum, 4To Ha KoJOHKe 3pdeKTHBHOCTbIO 5000 Teope-
THYECKHX Tape/ioK BpeMs YyAep:KUBAHHA 3TajqoHa 10 MuH, a Heus-
BecTHOro muka — 10,2 mun. Ilpn o6bI4HON TeXHHKe 3KcIepHMeHTa
TaKoe pas/inyne HEIL0CTOBEPHO. BBeas nBa BemecTsa B KOJOHKY
OAHOBPEMEHHO, NMOJYYHM CyMMapHbi NHK. Ecau npusejeHHoe He-
SHAYHTE/bHOE DA3/IHUME B YAEPXKHBAHHM AEHCTBUTEJbHO HMEeT
MECTO, IIXPHHA 3TOro nuka Oyaer npumepHo Ha 609 O6osblie mu-
PHHBl HHAMBHAyaJ/bHOro. Takoe yBeluueHHE IIMPHHBI Jerko 3aMe-
THTb BH3YAJbHO MJIM C NOMOLIbIO NPOCTeHUIMX u3Mepenuil. Tem ca-

MBIM pa3Jjn4yde ABYX CO€IMHEHHH CTAHOBUTCH COBEPUICHHO OYeBHA-
HBIM.
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Cosnajenue BpeMeH YAePXKHBAHHsA, CTPOro roBops, He sBJAAETCA
JlOKa3aTeJbCTBOM MIEHTHYHOCTH BEIUECTB, a JHUIb yKa3blBaeT Ha
ee BeposATHOCTb. CTeneHb BEPOSATHOCTH MOXHO 3HAYMTEJNbHO MOBbI-
CHTb, €CJIM [OBTOPHMTb BCIO MNpOLEAYPY B MHBIX YCJOBHAX, Jyulle
BCEro B CHCTEME C JPYIHM MEXaHH3MOM YJAepXKHBaHHA.

Ecau Ha6op 3TaJOHHBIX COEAHMHEHHH OTCYTCTBYeT, MOXHO IOMNbI-
TaTbCs MPOBECTH HACHTHOHKALMIO N0 TAOAUYHbLM BHAYEHUAM BEAl-
wun ydepxusanus. MexnabopaTopHas BOCHPOH3BOAMMOCTb abco-
JIIOTHBIX BeJHYMH ({r, k') NOKa HeyjpoBJaeTBopuTeabHa. Ilo3Tomy
MHOXECTBO ONMyO0JHKOBAaHHBIX B TaKOH (opMe AaHHBIX MOUTH Gecmo-
JIe3HO NPH KauecTBeHHOM aHajuse. Mroraa na ocHose onyOJHKOBAH-
HBIX BeJHMYHH R’ MOXKHO paccuuTaTb NapaMerpbl o CO 3HAYMTE/bHO
Goabliieii HajgexHocTbio. OHAKO B 3TOM cjaydae 6JM30CTb TabJaHY-
HBIX M Ha6JI0JaeMbiX BeJHYUH — BecbMa LIATKOE J0KAa3aTeJbCTBO.
TeMm He MeHee TakoH cnocob HAGHTH(OHKAUHH BIOJIHE MPHMEHHM IO
OTHOUIEHHIO K TeM OGBEKTaM, COCTAaB KOTOPHIX XOPOUIO  H3yHeH.
JlekapcTBeHHble BeleCTBa, a TAKXe NPUMECH B HHX MOXKHO OTHECTH
HMEeHHO K Tako#i Kareropuu. IIpu BoCmpou3Bel€HHH METOJMK aHa-
JH3a B 3TOM caydyae (akruieckn HeoOXOJHUMO NpPOBECTH He HIEH-
TH(HUKAUHKIO paHee HEH3BECTHBIX BELIECTB, a JIHUIb «IPHUBSA3aTh»
M3MepeHHble BeJHUHHBl yA€PXKUBAHHA K onyQAHKOBaHHbIM BeJIHYH-
HaM yJepXXUBaHUS K CTPYKTypam coenuHenuir. Hanpumep, ﬂeramg
Hoe nccaelosanne mpuMeceil B Qopuione (I) wa 3op6akce OD
nokasaJo, uto muky ¢ o.=0,19 coorBercTByer cTpykrypa II, a muky
¢ a=1,51 — crpykrypa III (puc. 6.1):

=
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H3COOC COOCH3 HBCOOC | ‘ CONH2
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il - Puc. 6.1. XpomaTorpaMMbl TexXHHYecKoro ¢o-
4 ~ { /\ pujona. YcJoBHS aHa/M3a: KOJMOHKa 3op6akc

i 1 ODS (6), Cunacop6 C18 (a). IloasHxkuas
7wmun  (asa — ayetoHHTpHI—Boaa (1:1). '

B nanbnefimem, npu 3amene 3opbakca ODS Cunacop6om C18 B
KayecTBe MaTepuaJsa /s CepHiiHbIX aHaaH30B, ObLIM OGHApYKeENH
npumecd ¢ =0,22 u 1,51. Pasymeercs, B Takoifl CHTyallH 6JH30CTh
BeJIMUHH o K paHee HA6J/110aBUIMMCS MOKHO CYHTATb JOCTATOUYHBIM
JI0Ka3aTesJbCTBOM NPH KaueCTBEHHOM aHaJH3e.

[Ipu AocTaToYHOM oOnbITe XpoMarorpaduu ¥ HAJHYHH OGUIMPHBIX
IKCNEPHMEHTAbLHBIX JaHHBIX N0 YAEPXKHUBAHHIO COEeJMHEHHH pac-
CMaTpPHBAaeMOro KJjacca MOXHO HCIOJb30BaTb TaK Ha3biBAEMYIO
6e3araronnyro udentupurayuo. OHa OCHOBAHA HA NMPHMEHEHHH MO-
Jenedi yaepKUBaHuSA, MOJPO6GHO PACCMOTPEHHBIX B NPEAbIAYIIHX pa3-
genax {(4.1--4.4). HanpexHocTb Takux Mojenell, oJHAKo, OrpaHH-
YyeHa, U BBIBOAbI, CAeJaHHble HAa WX OCHOBAHMH, JHUIb NPHO/IH3H-
TesibHBI. Bcee Xe BO MHOrHX cJydasx OHH BeCbMa MoJIe3Hbl Ha Npea-
BADUTEJbHBIX CTAAHSX HCC/IAEJOBAHHA KaK CPeACTBO OTOPaKOBKH
THIOTE3, COBEPIIEHHO HE COIJIACYIOHHXCH ¢ 3aKOHOMEpPHOCTAMH
xpomarorpa¢puuecKkoro noBeieHHs.

Takum o6Gpa3oM, npueMbl XpoMarorpauueckoro KayecTBEHHOro
aHaJ/Ii3a MO BeJMYHHAM yIepIKHUBAHHA MOXKHO HCIOJb30BaTh JajeKko
He Bcerga, oco6eHHO Ha CTaAHH HCCAEAOBAHHA HOBHX COeJIHEHHH.

6.2.2. KAYECTBEHHbIA AHAJIH3 MO CNEKTPAJIbHbIM
XAPAKTEPUCTHKAM

CnektpanbHbie MeToab — Y®-, UK-, AMP- u Macc-cnek1pocko-
nusi B HACTosllllee BpeMs COCTABJSAIOT OCHOBHOH apCeHas CPeACTB
u3y4yeHHs CTPYKTyphl OpraHHueckux coeAuHeHui. Kak npasuuo, iana
MX NpHMEHEeHHs TpebyloTcs A0BOJbHO UHCThIe 06pasibl, KOTOpbie
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Puc. 6.2. Conocransienne Y&d-cnekr- ©
poB QopuioHa, TOJYYeHHHX Ha Clek- & g5g
Tpodorometpe CP-26 (a) u crexrpo-
doToMeTpPHUUECKOM  JeTeKTope (HPMH ! T
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MOXHO NPUroTOBUTH ¢ nomoubio BI)KX. Ecan naentuduuupyemoe
coeJMHeHHe MPHCYTCTBYET B H3y4aeMOi CMecH B KOHLEHTpauuu 9%
¥ Bhillle, He0GX0AMMOE KOJIHUECTBO OUHIIEHHBIX BEIIeCTB MOXKHO MO-
Jy4HTb HA OGBIMHON AHAJWTHYECKOH HJHM MONMyNpenapaTHBHOH Ko-
Jonke. [Ipu 3ToM He TpebyeTcs CHeLHANbHBIH NpenapaTUBHBIHE Xpo-
matorpad. Ilpo6ieMa BbijejeHHS NPHMECEH, €CTECTBEHHO, 3HAUH-
TeJbHO CJOXKHEe, ¥ B 3TOM cJyuyae HeoOXOAMMO NpeJBapUTEJbHOE
MX KOHIEHTPHPOBAaHHE OJAHHUM M3 NOCTYNHBIX MeTOA0B. BecbMma mo-
Je3HOH MOXeT oKasaTbcsi uH(popmauus, MoJdydaemas Hemocpei-
CTBEHHO NPH XpoMaTorpadHpoBaHHWH M JETEKTHPOBAHHH MOIVIOLICH-
Horo cBera B Y®- u BuauMOi obJacTsx. YaoOHee Bcero AJst 3TOro
NoJb30BaTbCs CHEKTPOPOTOMETPAMH C JHOAHOH JIHHEHKOH, MO3BO-
JSIIOHIUMH CHSATbh 33 OJHH LMKJ pa3jie/ieHHss TaKxkKe CHeKTpbl BCeX
nukoB. OgHako 3Ty NpHOOPH AOPOrH H MOKAa LWIMPOKO HE pacnpo-
ctpanenbl. HekoTopble KOHCTPYKLMH XpoMaTorpaos npeaycMmarpH-
BAalOT BO3MOXKHOCTh OCTAHOBKH [OTOKA B MOMEHT BBIXOJa MHKa H
HENOCPeACTBEHHOH perucTpalHu CcIeKTpa ¢ MOMOLIbI0 AETEeKTOopa.
[pu HeckOAbKO GOJIBUIMX 3aTpaTax TPyAa M BPeMEHH MOYTH TaKylO
Ke HHPOPMALHIO MOXKHO MOJYYHTh C NOMOLIbIO OGBLIYHOIO CNEKTPO-
¢doToMeTpuueCcKOro AeTeKTopa.

Ha puc. 6.2 npeacrasnen Y®-cnekTp ¢opHAOHA, COMOCTaBJEH-
Hblii ¢ OTHOCHTeJbHOH BBICOTOM MHKAa 3TOro Npemapara, HpH €ro
JIeTeKTHPOBAHHH HA PA3HBIX JJHHAX BOJH. DTa 3aBHCHMOCTb TaKXKe
no cymectsy siBasercs Y®-cnekTpoM. s ero mojyuerus B npei-
cTaBaeHHOH (opMe Heo6XoAuMo OblJIO CHATb XpomaTtorpammy 10
pas, uto motpe6oBano okojo 2 u. Ilo HamleMy MHeHHMIO, 3TO He
CTo/b Y3 BbICOKAsi leHa 3a npuBelenHnfi Y®-cnektp. [aaee,
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Puc. 6.3. Xpomarorpa i
. 6.3. MMBl CMeced mpocTaHoHAoB. JleTekTHpoBa

. HHE DPaBHb -
JiH4ecTB 06Pa3noB @ H 6 NpPH Pa3/IHYHBIX JJIHHAX BOJH. P d xR

COMOCTABJIEHHE XPOMATOTPAMM CMece, CHATBIX DU Pa3HYHBIX JJIH-
Hax BOJIH, MO3BOJIAET CYAMTb O CTENeHH CXOACTBA CTPOEHHS H3yuae-
MBIX COGJMHEHHUI. Ha puc. 6.3,a npeacraBnen psx xpomaTorpamm
peaxuuonHok cMecu. ITo Mepe yBeqnueHHs JJHHB BOJHH A€TEKTHU-
pOBaHMsl BBICOTH BCEX MUKOB H3MEHSAIOTCH CHMOATHO M MaKCHMyM
norjollenuss Habuaopaerca npu 240 um. CuaepoBaTesbHo, cHCTeMa
XPOMOGOPOB M aYKCOXPOMOB BCEX KOMIOHEHTOB 3TOH CMECH OHHA-
koBa. [lanbHefilllee Mcc/e0BaHHE MOKA3aJ0, YTO BCE OHH COJAEPKAT
OO1[Uil CTPYKTYPHBIH (PparMext P

0

(CHz)nCOOH

B Hayémo;xathlﬁ CNEKTP OTBEYAEeT HHKJONEHTEHOHOBOHA cHcTeMe.
ApyroM cjyyae (puc. 6.3,6) oGHApyKeHO, YTO BHICOTHl MHKOB
H3MCHAIOTCS B PA3JIHYHOM CTeNeHH, MO3TOMY JIOTHYHO MpeAmoJio-
KHTb Pa3HbIH XapakTep ayKCOXpOMOB H XpoModopos. [leficTeu-
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TeJbHO, ¢ MOMOLIbIO APYrHX CHOEKTPAJbHBIX METOAOB yAaJaocb no-
Ka3aTb, UTO MHKY, 0603HaYEHHOMY 3B€3ILO‘-IKOI‘:1, OTBedaeT CTPYKTypa

0
COOCzH5
B TO BpeMsi KaK OCTaJbHBIM [IBYM COCJAHMHEHHAM — CTPYKTYpbl
0 0
SN SN NS
COOC,H, . COOC,H,
/ =
OH OH

CorjlacHO NpHBEJEHHbIM NpHMepaM, yXKe MPOCTEAlIHe HCAbITa-
HHsl HEMOCPEeACTBEHHO B XpoMaTorpae MOryT Aarb HEKOTOpOE Nped-
CTaBJeHHe 0 KAUECTBEHHOM COCTABE CMECH M CJYXHTb OTNPaBHOH
TouKo# npu GoJiee AeTaNbHOM M3yUYeHHH CTPOEHHA.

6.3. [TIPUHLUIIBI KOJII/ILIECTBEHHOi“O AHAJ/IM3A

Bce npueMbl KOJHYECTBEHHOTO aHAJH3a OCHOBAHH HA TOM, HTO
curHaa jerektopa (T. e. Bbicora JHGO MOWLajb MHKA S) ceasad
onpeje/eHHOH (YyHKLIHOHATbHOH 3aBHCUMOCTDBIO € Macco#l BellecTBa
m, npoiuenieii yepe3 sueiKy AeTeKTOpa:

S=i(m). (6.1)

[lapaMetpnl 3Toil (QYHKLUMH anpHOPH HEH3BECTHH HM A OLHOTO
JeTeKTopa M aHAJM3HPYEMOro BelllecTBa, MO3TOMY, KaK MpaBHIO,
NMepBbIM 3TANOM KOJHYECTBEHHOro aHanusa CayXHT Kanu6poBKa,
T. €. yCTaHOBJIEHHE BHAA M NapaMeTpoB ypaBHEHH# (6.1), oTBeualo-
KX AaHHOMYy cop6ary, ycaOBHSM aHalK3a, AETEKTOpY H crnocoby
KOJIHUecTBeHHOH 06paboTKu xpomarorpaMMbl. OGHYHO KOHCTpYK-
LUK 1eTeKTOPOB M yCJOBHSA aHa/M3a NOAGHPAIOTCH TAKHM 06pasom,
yTo6H B MaKCHMaJbHO BO3MOXHOM AManasose cobiaiofasnach mpo-
cTefiias JuHEAHAss 3aBHCHMOCTD

S=Fkm, (6.2)

rie £ — Kaau6poBoUHBIH KO3(hGULHEHT.

3asucuMocTb (6.2) BBHINOJNHSAETCA B B3)KX oueHb uactro, 0cCO-
GeHHO ec/d B KOJIOHKY BBEJEHO HE CJHMIIKOM 60JblIOe KOJIHYECTBO
BeleCTBA, T. €. OTCYTCTBYeT Neperpyska copGeHTa u HeTeKTopa.
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102 1¢ 104 10° m, Hr CM. Ha puc. 6.1.

He“perpysxa Y®-1eTeKTOpa MOXKET CTaTb 3aMeTHOH IpH ONTH-
UYE€CKOH MJIOTHOCTH 3J110aTa B MakCHMyMe nHka GoJee 0,5. [Tocaeno-
BaTe/IbHOE yBe/NHYeHHe KOHUEHTpAauuH obpasua B 3TOM cayuyae He
6yaer BBI3BIBATL NMPONOPIHOHAJIBLHOIO YBEJHYEHHS CHTHAJa, H Ka-
JHOPOBOUHBIH rpacdHK, H306pa’kaloWHA 3aBHCHMOCTD (6.23, TnpH-
obperaer 3aMeTHyi0 KpHBM3HY (pHc. 6.4). IlpeaenbHblii pasmep
npolbl ¢ 3TOH TOYKM 3peRHs onpexensieTcs KOIPOHUHEHTOM 3Kc-
THHKIHH copbara.

Ileperpyska copGenta cBsizana ¢ nepexogoM npomecca Ha nepBHIX
TEOPETHYECKHX TapeJKaX B 06JACTb HEJMHEHHOCTH H30TEpMbl COpé-
unu. Ee MoxHO Habuaiogats (A48 KOJOHOK ¢ BHYTpEHHHM JHAMET-
pom okoso 4 MM) npu Macce o6pasua 20—100 MKr W Bhille, B 3a-
BUCHMOCTH OT THOA copbeHTa W cOCTaBa MOABHKHOM (basl;l. 06-
HapyKHBA€TCA TaKOe sBJIEHHE JIErKO: MpH Ieperpyske copbeuta
WHpHHA NHKA yBEJMUWBAGTCHA H (HJIH) (opMa ero yxyawaercs mo
CpaBHEHHIO C TOH, KOTOpas XapakTepHa MJIsi MaJbiX 103 06pasua
Ecian o6cTosiTenncTBa Bee ke BHIHYXAAIOT pabotath B obaactH fle-
PErpyskn cop6eHTa, AJsl KOJHYECTBEHHOH OLEHKH AOMyCTHMO npHu-
MEHATH NI0WLAAb MHKA, HO HH B KOEM CJIy4yae He ero BBHICOTY.

[Ipn OTCYTCTBHH yKa3aHHBIX OCJIOXKHEHHI Bbi6Op crmoco6a H3me-
peHHsi MHKOB (T. . B BHAE NJOWAJel HIH BbICOT) AMKTYeTCSH Tpe-
GOBaHHAMH KOHKDPETHOH METOJHKH aHaJH3a H HaJHYHEeM CPEACTB
aBTOMaTH3allH. Bce uHTErpaTOpH MO3BOAIOT M3MepATh MIOWAAN
THKOB, 2 HEKOTOpble MOJENH MO XKEJAaHHIO ONepaTopa MOTYT HC-
IOJIb30BATLCS M A H3MepeHHs BoCOT. [Ipu paboTe ¢ HHTerpatopom
HEOOXOAHMO CTPOTO CACAHTD, NIPABUJBHO JIH BHIGPAHB YCJOBHS HH-
TErpHpOBaHKsl, MapaMeTpsl, MO KOTOPBIM 3TO YCTPOHCTBO OTQHJIb-
TPOBLIBAET IUYMbl H MaJible MHKH, OGHAPYXKHBAeT HAYAJO H KOHE
KA, yCTaHABJKBACT MOJIOXKeHHe 6a30Boi JunuH. BuGop mapamer-
POB HHTErpHpOBaHHA TpeOyeT OoT omepaTopa ONpEAEJEHHHX HaBhl-
KOB H BpeMeHH. BeposTHO, 0 3TOH MpHYHHE HHTErpaTOPH TaK H He
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BHITECHHJIH MOJIHOCTBIO CaMONMHCUB H pPy4yHylo 006paGoTKy XpoMaro-
rpamm.

YcToluuBOCTb paGoOTH COBPEMEHHBIX XPOMaTorpagoB, BHCOKOE
KaueCcTBO KOJICHOK II03BOJIAIIOT YTBEPXKAaTb, YTO BO MHOIHX CJay-
yasgX M3MEpeHHe BBHICOT NMHKOB MPHBOAMT K 0oJiee TOYHBIM pe3yJib-
TaraM, 4yeM H3MepeHHe IJoLlajed. DTO CBA3AHO C TeM, YTO HCKJIO-
yaeTcsl MOTPEHIHOCTL ONpeieJieHHs UWIHPHHHN NMHKOB NPH PY4HOR 00-
pa6oTKe H NOTPEelIHOCTh ONpEJEJEHHs Hayaja M KOHUA NHKAa —
NpH aBTOMaTH3HPOBAHHOM.

B HHCTPyMeHTaJbHOH XpPOMAaTOrpauyi HCHOJL3YIOT TPH OCHOS-
HHIX METOJa KOJHUECTBEHHOH 06paboTKH xpomaTorpamMM. XOTsl OHH
JOCTATOYHO MOAPOGHO ONMHCAHB B XpoMaTorpadHieckod JHTepa-
Type, TeM HE MEHEe CYHTaeM 1eeco06pasHbM OCTAHOBHTLCH Ha He-
KOTOPHIX aCMeKTaX, ONpeAesisioHX NPHMEHHMOCTb H BHOOp TOro
WIM HHOTO BapHaHTa /[Jsi BHICOKO3(Q(EKTHBHOH KHIAKOCTHOH Xpo-
marorpagHH.

MeTo HOPMANH3AUHK NAOWAJEH — CaMblii NPOCTOH H HArjAl-
HHIH, MepBH CNOCO6 OPHEHTHPOBOYHOH OLEHKH XpOMATOrpaMM. On
OCHOBaH Ha JONYIUEHHH, YTO BCe KOMIOHEHTH MPoGhLl B JAHHOM pe-
KHME XpoMaTtorpadHpoBaHHs BbLIXOJAAT H3 KOJIOHKH H pPETHCTpH-
pyloTcsi feTekTopoM. OCHOBHOE ypaBHEHHE METO/a, C/IEJ0BATENLHO,
MO3KeT OBITb 3alIHCaHO TaK: B

2Siki=100%. (6.3)

CoflepXKaHie i-r0 KOMIOHEHTa B NMPOLEHTAX MOXKHO pacCYHTATb
no gopmyae
Sik;
ZSiki

Yacto KaJaub6poBouHble KOIPOHIHEHTH k; HEH3BECTHH, TOria
Nosb3yloTCs elle GoJee MpocToli popMynoi
Si

= _.100. 6.5
X; 5S, 100 (6.5)

X -100. (6.4)

B aHaJHTHYECKOM MPAKTHKe YCJOBHS, MPH KOTOPHX METOA HOD-
MaJH3alHH TPHMEHHM, NOYTH HHKOr4a He COGJIOAAIoTCd, H M03-
TOMy K MOJyYaeMbIM TaKHM 00pasoM pe3ysbTaTaM CJEeAyeT OTHO-
CHTBCSI ¢ GOJBIIOH OCTOPOXKHOCTbIO. B TO Ke BpeMsl HEPEAKO CKJa-
AbBAETCS CHTyalHs, B KOTOPOH HMEHHO 3TOT METOA CAHHCTBEHHO
npreMJieM. BoclpoH3BOAHMOCTb PE3yJILTATOB, NMOJYIEHHHX METOLOM
HOpMaJIH3aIHH, KaK MPABUJIO, HEIIOXas, NOITOMY OH MOXET 6HTh
HCIIOJIb30BAH TOTA3, KOrjia HeoGXOAHMO B IE€pPBYIO Ouepelb CpaBHE-
HHe paaa o6pasuoB, a MPaBUJIbHOCTb YHCHEHHBIX DE3yJbTAaTOB HE
urpaet nepeocrenelHol poJid. [10106HOro poaa 3agauu HHOrAa BO3-
HHKAIOT NpH ONTHMH3AIHH TEX WJIH HHBIX NPOLECCOB, KOrjaa Heue-
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Jiecoo6pasHo NMPOBOAUTH MAECHTHQHKALHIO BCeX NMpuMecell B M3yyae-
MBIX CMECAX M Hapa0aThiBaTh 3TAJOHHEE BellleCTBa 15 KaaHOGPOBKH.
B takux ciyyasix npuMeHeHHe MeTOla HOpMaJIM3alHU BIIOJIHE ONpaB-
LaHO, NO3BOJISET AOCTHYD LEJH, HOCTaBJIEHHOH Nepej JaHHHM aHa-
JIH30M. -

Meron aGcoalOTHOH KaJMGPOBKM OCHOBAH HAa HCIONb3OBAHHH
ypaBHenHsa (6.1) mnn (6.2). Has ero peanusauuu Heo6XOAHM 3Ta-
JIOH OfpejensieMoro BemiecTBa. [IpHroTaBJMBAOT pacTBOPH 3Ta-
JIOHA pa3JIMYHBbIX KOHUEHTpalul, BHOpaHHHX TakKuM 06pa3oM, YTo6H
OHHM OXBATHIBAJH OXHAAeMbiHl AHaNa30H KOHUEHTpaUuil onpejess-
eMoro coeauHeHus. CHHMAIOT XpOMaTOrpaMMH H CTPOSiT rpaduk,
MOAOGHHI# NpHUBEJEHHOMY Ha pHC. 6.4. 3aTeM H3MepsIOT MUK OMpe-
JEeJIIEMOTo BeleCTBAa H HAXOAAT er0 KOHUEHTPAUHIO ¢ MOMOLIbIO Ho-
JayyeHHoro rpaduka. PasyMeercs, rpaduk MoxKeT 6HTb 3aMeHeH
COOTBETCTBYIOLIUM YpaBHEHHEM, MapaMeTpPhl KOTOPOro HEeTPYAHO
HaHTH M3BECTHBHIM CMOCO6OM. DTOT MeTOA TpeGyeT CTpOroil Bocmpo-
H3BoAUMOCTH 06beMa obpasua, A03HpyeMoro B KoaoHKy. Ecau xpo-
MaTorpag cHaGkeH KauecTBeHHHM [03aTOPOM, OTHOCHTeJbHAs Mo-
TPEIIHOCThL pe3yJbTaTa OOHYHO He npeBbmaer 2—3%. Yame Bcero,
npu paGore B cpefHeM [uana3oHe Macc ONpeie/seMbX CoejHHe-
Hufi (0,1—10 Mxkr), saBieHdss HeoGpaTHMOH CopOUHMH HJIH HeaHHEH-
HOCTH JIeTEKTOpa He OCJOXKHAIT paboTy, KaaubpoBouHHii rpaduk
npencrasiser co6oii NPAMyIo, NPOXOAALLYI0O Yepe3 Haya/ao KOOpAY-
Hat. Toraa AOMycTHMO CHH3HTb TPYAOEMKOCTb aHAJIH3a, HCNOJb3Ys
BCEro OJMH KaJHOPOBOYHBIH PacTBOp, MO KOHUEHTPALMH ONpepess-
€MOro BeLleCTBA HE CJAMIIKOM OTJHYAOUMHCA OT HCAHTYEMOro.
A5t fJocTHXEHHS MAKCHMaJIbHON TOYHOCTH KANHOPOBKY HEO6XOAHMO
APOBEPATDL He pexe, ueM yepes Kaxjable 4—5 y paborH.

MerToa BHYTpEHHero cTaHAapTa NO3BOJSAET HCKIIOYMTH MOrpell-
HOCTb BBOJA NPOOH H HEKOTOpHE APYyrHe OWHGKH, CBS3aHHBIE ¢ MOJ-
roroBko#t o6pasua. IIpu paGore mo 3ToMy MeToAy HEO6XOAHMO BbI-
6paTb MNOCTOPOHHee coelHHeHHe (BHYTPeHHHH CTaHAapT), OTCyT-
CTBYyIOIlle€ B AHAJHM3HPyeMOH CMECH H XOpOWIO OTAEJSAIOLIEecH OT
BceX MuKoB. M3 3Toro coefinHeHHs H OHpee/fieMOro BELIECTBA IO-
TOBAT CEPHI0 HCKYCCTBEHHBIX KaJHOPOBOYHHIX cMeceii. KoHueHTpa-
HHS onpelesiieMoro BelleCTBA B TAKHX CMeCAX JOJXKHAa NPHMEpHO
COOTBETCTBOBATb KOHLEHTDAlHH €ro B aHaJH3HpPyeMblX CMecsfiX.
B usbpanHoM Aasi aHanu3a pexxHme xpomartorpadupyioT KaauGpo-
BOYHble CMECH U HM3MepsloT MJOIaAH NHKOB S (onpelensieMbiil
KOMIIOHEHT) K S¢r (BHYTpeHHHH CTaHZAPT).

ITo popmyane
_ MxSer

kx -
Sxmer

(6.6)

rae my ¥ Mmey — HaBeCKH OMpeJesisieMOTO BellecTBa H CTaHAapTa,
HaXOAAT KanuOpoBouHHA KO3hdHuMeHT k.. B maeanbHoMm ciyuae
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OH HE JOJIKEH 3aBHCeTb OT OTHOIUCHHS My[Micy, H TOILA 3HAYEHHS,
HalileHHBle AJs Pa3sHBIX cMecell, MOXHO yCpeAHHTb. B NPOTHBHOM
Cly4ae CTPOAT rpaQuk B KOOPAHHATAX My/Mey — Sx/Scr. 3aTem
B3BCUIHBAIOT aHAJU3HPyeMH# ob6pasel, M Ha Becax Ao6aBJASIOT K
HeMy BHYTpPeHHHA craHnapt. [locse cooTsercTByowWero pas6asie-
HHSL MOJABHXKHOH (asofl MOJyYalT XpoMaTorpaMMy, H3MepsiOT Be-

JHYUHH Sy U S¢r H HAXOLAT COAepKaHHe Ofpe/le/IfEMOro BelecTBa
BO B3SITOH HaBecKe:

L (6.7)
Sc'r

_[As ROCTHXeHHS MAaKCHMAaJbHOH TOYHOCTH npoueaypy kanau6-
POBKH pEKOMEHJyeTCsl IOBTOPATD 110 BO3MOXKHOCTH Yalle.

M3 npuseseHHbHX METONOB KOJHYeCTBEHHON HHTEPNpETAaLHH Me-
TOA HOpMAJIM3ALMH MJIOUAZCH HAaHMeHee TPYA0eMOK, 4 METOA BHYT-
peHHero craHaapra — Haubojee. OGBHYHO MPHHATO CYUTATh, YTO
noc/JefHUA OoGecnednBaeT TakXKe HAMBBHICUIYIO TOYHOCTb, AOCTHKH-
Myl0 B xpomatorpapud. Takoe MHeHue cHopMHPOBaNOCh B OCHOB-
HOM Ha OmBITe rasoBOi XpoMaTorpaduu, Tak Kak MeTOA BHYTpeH-
HEero cTanjapTa MO3BOJsJA KOMNEHCHPOBATb BeCbMa 3HAYHTENbHYIO
B I)KX norpeutHoctb o6beMa BBOAHMO# npo6bl. Mbl, 0AHAKO, CUH-
TaeM, uto B BO)KX npumenenne Merona BHyTpenHero cramaapra
ONpaBAaHO JHUIb B OJHOM cjy4ae — Korja Heo6XOAMMO KOMMeH-
CHPOBATb MOTPEIIHOCTH, CBS3aHHHE C MOATOTOBKOH mpo6b. ITu
NOTPEMIHOCTH AEeHCTBHTENbHO BEJAHKH Npu paGore ¢ 6HOJIOrMUECKHM
MaTepHaJioM; NpH paboTe ¢ peaKUHOHHBHIMH CMECSMH, HONYNpPOAYK-
TaMH, J€KapCTBEHHbBIMM BeleCTBAMH H (GOpPMAaMH OHH HE3HAUH-
TeJbHB, MOCKOJbKY o0pasei He TpeGyeT CHelHaJbHOH MOArOTOBKH
H HMEeeTCs B J0CTATOYHOM KoJIHuecTBe. [l/isi CpaBHUTENbHON OLEHKH
ABYX METOAOB MPHMEHHMTEJbHO K COBPEMEHHBHIM XapaKTEPHCTHKAM
B2)KX MOXHO HCNONb30BATh W3BECTHHE NMPHEMbl CyMMMPOBAaHHS
napuna/nbHBX NOrpeurHocredi.

Has mpocToTH NpHMEM, YTO KOJHYECTBA ONpEAENSieMOro BeLle-
CTBa B aHAJAM3MPYeMOM H KaJHOPOBOYHOM pacTBOpaX OJH3KH H
rpa¢ukd KaauOPOBKH OGOMMH METOZAMM NPOXOAAT Yepe3 HauaJao
KoopAuHatr. Toraa AomycTHMoO NMPOBOAHTH KaJHOPOBKY MO OZHOMY
COCTaBy.

MeTtoanka ananH3a ¢ MOMOLIbIO AGCOMIOTHONR KaJHGPOBKH BKJIIO-
YaeT H3MepeHHs:

— Maccu 3TanoHa (Pg);

— MaccH aHajusupyemoro o6pasua (Pa);

— 00beMOB PacTBOPOB NPH pa36aBJeHHH 3TaJOHA H aHANH3UpPye-
Moro obpasua noasHkHOH (asoit (Vex, Vea);

— o6beMa npo6 3TajoHAa H aHaAJH3HpyeMoro oGpasua, BBOLH-
MbiX B Xxpomatorpad (Vk, Va);

17 — 137
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Puc. 6.5. 3aBuCHMOCTb TNOTPEIIHOCTH aHa-

: /é// —? o6bema BBoAuMO#A npo6u AV H niowann

ausa AX OT morpemnoCTedl OnpeleseHHs

7 1 nika AS. [—3 — mMeTox BHYTpenuero
!
]

craupapra, AS=1, 2, 3% coorBeTcTBeHHO;
1 . 4—6 — wMmetox abcosOTHOR KaJHOPOBKH,
2 34 5aV,% AS=1, 2, 3% cooTBeTCTBEHHO.

— mJolafeli MHKOB ONpe/esisieMOro BellecTBA Ha XpOMaTo-
rpaMMax Kajau6pOBOYHOH H aHANW3HPYeMOH cmeceli (Sk, Sa).

®opmyna pacuera CoaepxaHus BellecTBa X B MpouUEHTaX B
npoGe npu 3TOM npuobperaer BUA

SAPK VK VPA

=—————"-100. 6.8
SxPaVaVrx (6.8)

[Ipu aHanu3e METOAOM BHYTPEHHEro CTaHAapTa BbIMOJIHAIOTCA
M3MepeHHs:

—— HaBeCKM OMNpe/le/fieMOro BellleCTBAa K BHYTPEHHETO CTaHAapTa
B Kaau6posounoi cmeck (Pxx ¥ Perk);

— HaBecKH HccaeayeMoro o6pasua u BHYTPeHHEro CTaHiapTa B
ananusupyemoit cmeck (Pxa, Piora);

— nJolajeii MHKOB ONpeJeJfieMOro BeLleCTBA M BHYTPEHHEro
cTanaapra B Kanu6poBouHoH cMecH, (Sxx U Serx);

— nJollajell MHKOB OMNpejelsieMOro BelleCcTBa H BHYTPEHHEro
cTaHAapTa B aHaJu3upyeMol cMecH (Sxa U Scra).

Pasymeercsi, pasbaB/ieHHe HABECOK M OTMepMBaHHE A03Hpye-
moro o6beMa npo6H MPOH3BOAATCA M 3/1€Cb, OAHAKO 3TH BEJTHUHHDI
B pacueTax He yunThiBalotca. Pacuernas ¢opmysa HMeeT BHI

PXK'PCTA'SCTK'SXA

X= +100. (6.9)

Pch'PXA'SXK'Sc'rA

Ipu Bequuune Hapeckn 50 MI U MONb30BAHHH OOHUYHBIMH aHA-
JUTHUYECKHMH BecaMH OTHOCHTeJbHAd MOTPEeIlHOCTb B3BEUIHBAHUA
coctapasier 0,2%. Ilorpemnoctb H3MepenHss Vpa u Vpx TaKxe
MOXHO npuHsATbh paBHo# 0,2%. CaeloBaTesbHO, CPABHHTENbHAA TOU-
HOCTb JBYX METOAOB OyJeT onpeleisiTbC TOYHOCTHIO H3MEpCHUS
06beMOB BBOAMMBX Npo6 H mioumajei nHkoB. C MOMOLIbIO NPABHJ
CYMMHPOBAHHSI OUIHGOK AJf HEKOTOPHIX XapaKTEpHBIX BEJHHH OT-
HOCHTeJIbHBIX morpemHocteii V H S nNosy4eHH JaHHbE, Npea-
cTaBJeHHbe HA puc. 6.5. Buaxo, uTo NpuMeHeHHe MeTOAa BHYTDEH-
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Hero cTaHiapTa NpPEANOYTHTEJbHO TOJbKO MPH OYeHb BHCOKOM
TPYAHOLOCTHXKHMOH TOYHOCTH H3MepeHHs IJowageli MHKOB 160
Py 3HAYHTELHOH MOrpelHocTH 06beMa BBOAHMOMN Npo6hl

6.4. AHAJIM3 PEAKUMOHHBIX CMECEH

THnHYHblE peakUHOHHBIE CMeCH TOHKOTO OPraHHYecKOro CHHTEe3a
gguepmaT 3HAaYHTeJbHBE KOJHYECTBA LEJeBOro MpoAykTa (20—
) %) u, KpoMe TOro, HEKOTOpOE YHCAO NMOGOYHBIX NPOAYKTOB HJId
QNJIACTHHX cOeAHHeHuH. AHaJHM3 TaKoro poja cMecefl BHINOJHSA-
;:Cﬁ;;riemyx cnyqaﬂx:2)l) NpH CHHTETHYECKHX HCCJIEJOBAHMAX, OT-
TeXHOJIOTHH; B XO/e NPOH3BOACTBA i

C UeJbio 1 -

HOI0 KOHTPOJIfL, § oeTa
Kak npasusio, ocoGenno npu KouTpose NMpou3BoAcTBa, 3anaua
aHa/lu3a CBOAMTCA K OT/JeJeHHIO LeJeBOro NMPOAYKTa OT APYrHX
KOMIOHEHTOB CM€CH H €ro KOJHYECTBEHHOMY ONpEeAeJeHHI0. DJIIOH-

JCH=CH-CH-
CH (I?H Can

i OH

0

H=CH-CH—
/CH=CH-CH-C(H @/\/\NCOOCZHS
]IO(,Is 0 —

-

V' o
Cr

Puc. 6.6. XumHueckas NN LO0H
cXeMa noaydeHus 1l-ge- o

30KCHNpocTaraaujuna Eq

(Via). OH Tep

17+
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Puc. 6.7. XpomatorpaMmh nocraAHiHOro
rnannuHa E,q H €ro JIeKapcTBEHHBIX (op
cxeme ua puc. 6.6.

400 60 KRy 10 MuH
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KOHTPOJIst cunTesa l1-mesokcunpocra-
M. O603HauYeHHs MHKOB COOTBETCTBYIOT

Ta6auuna 6.3

Yeaoeus BIKX npu nocTadudnom KOHTpoAie CUHTESA
11-desoxcunpoctacsanduna Eia

Homep
aTo-
Onpenensemble Cop6ent Moapnxnas dasa IleTeKTOp l’_‘g;’:}’:M o
BeulecTea DHC. 6.7
1 Mukponak Tponanos-2:rekcan Y, A=210 um 1
- 0,8:99,2)
I gypégxc ODS g\ueronmpm:aoua Yo, A=210 um 2
| (e 9:rexkcan YP, A=210 u™ 3
111, Vo Cunacop6 600 l'gigg;mon : Pe(f)paKTomeTp 4
IV 3op6akc ODS guel‘oumpm:noaa Yo, A=210 um
- (80:20) . -
111, Vap To xe ALeTOHHTPHI:BOAA Yo, A=210 uMm
T (55:45)
VI » AneToHHTpHIL: Yo, A=210 um 6
*e Boja:o-pocpopuad
kucjora (55:44,5:
o ®, =254 uM 7
V. 6pom- Cuaacop6 600 [Iponanon-2:reKcan Yo, A=
q)en'aumonue (7:93)
a¢upH 5

3op6ake ODS

Auetonntpua:Boga Y@, A=254 uM
(75:25)
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pOBaHHe M3 KOJIOHKH BCeX KOMIIOHEHTOB CMECH M pasjieJieHue Io-
60YHBIX MPOAYKTOB TPebylOTCs He Bcerja. JTajoH LEJNeBOro Mpo-
AYKTa Jas  KajauOpoBKH o6biuHO jaoctyneH. CJeoBaTesibHO,
HMeeTCs BO3MOXHOCTb NpDHMEHEeHHS MeToja abCoJIOTHON Kaaub-
POBKH. Pesy/ibTaTH aHa/in3a npeiHa3HavyeHbl A HCNOJb3OBAHHS
BHYTPH JaHHOI'0 HAay4YHOrO YYPE€XJEHHSH HJIH NMPOMBILLIEHHOrO Mpe]-
NPHATHSA, NO3TOMY (OpMa H3JIOXKEHHS METOAHKM M BBIIAYH pe3y.b-
TAaTOB aHa/H3a MOXKeT ObIThb NPOH3BOJBHOM,

Meron BI)KX umpoxo mucnosab3oBaH HaMu OpH  oTpaboTke
CXeMbl MOJIHOTO CHHTe3a W TeXHOJOTHH moJyueHus 11-1e30Kcu-
npocrariaiiuia Eyq. XuMuueckas cxeMa MOJyYeHHS 3TOr0 Jie-
KApCTBEHHOrO BelIeCTBA INpejcTaBleHa Ha puc. 6.6, a xpomaro-
rpaMMBbl MOCTAAMHHOrO KOHTpoass — Ha puc. 6.7. YcaoBus aHanu-
30B 060061eHb B Tabi. 6.3.

6.5. AHAJIN3 TEXHHUUYECKHX TTPOAYKTOB

Iloa TexHuyeckMMH NMPOAyKTaMu OyleM MOHHMATh BeHIECTBA C
uucToTol Gosee 909% nubo mpocThe cmecu POACTBEHHBIX COeAuHe-
HHH, O CBOEMY COCTaBy NPHIOAHbIE A/ HEMOCPEeACTBEHHON AaJb-
HeHiled nepepaGoTKU. AHAJIH3 TAKMX NPOAYKTOB BHINOJHSIOT C
Ue/bio OTPabOTKM cMOcOGOB OYHCTKH, a TaKkKe MPH MOCTAAMAHOM
KOHTpOJIE€ MPOM3BOACTBA. 3a1a4a MOXeT CTaBMTbCS Kak ompejese-
HHE COJEPKAHHA 1eNEeBOr0 NMPOAYKTA, JHOO CYMMAapHOro COAepa-
HUsL NpUMeceH, anbO COOTHOIIEHHA KOMNOHEeHTOB. Ilpu ompejese-
HHM COJepPIKAHHS LEJEBOro NPOAYKTa MOMKHO HCIOJb30BATH Te XKe
IIpHEMBI, YTO NPH aHAJH3e pPeaKUMOHHBIX cMeceil. Caelyer, ofHAKO,
YUMTHIBATD, YTO MO Mepe NPHOIHNKEHHS COJAepPKAHHS OCHOBHOIO Be-
mectBa K 100% rtpeGosanus, npeqbsB/sieMble K TOYHOCTH aHAJIM3a,
BO3pacralor, mo3ToMy MeTon abcOMIOTHOH KajMGPOBKH HE MOKeT
OBITb PEKOMEHAOBAH J/Ifi ONPEleJeHHsl COAEPIKAHHST OCHOBHOMO Be-
L(eCTBA B YHCTBIX MPOAYKTAX.

Ilpu ananuse TexHuuecKuX NPOAYKTOB MOMKHO OIpelefiTh He
OCHOBHOE BeLIeCTBO, a NpuMecd. Ecau 4uC/I0 NOCAeAHHX HeBeJHKO
(HanpuMep, OfHA MJIK /IBE) M STAJIOHBl LOCTYMHBI, MOXKHO PEKOMEH-
A0BaTh METOJ abCOMIIOTHOH Kanu6poBKH. Eciau 3TanoHHBIX 06pa3-
LOB BCEX MpHMeECEH HeT, AOMyCTUMO NPHMEHEHHEe MeTOAa HOPMAaJIH-
3auMu  MJouwlajed. AHAJMTHK 0OpH  3ToM  AO/KEH MOJHOCTDIO
OCO3HABAaTb OrPAHHYEHHS JAHHOTO MeTOJa NPHMEHMTEJbHO K KOH-
KPeTHOMY OO6beKTy. PasymeeTcs, XHMHMK MJM  TEXHOJOr, AAS
KOTOpOro aHa/u3 mpejHa3HayeH, TaKXke AOJKeH ObiTb mpouHpop-
MHDOBAH O peasibHOH HaAekKHOCTH mojydaeMoll nHbopmanun. XoTs
METO1 HOpMaJ/Hu3aluk H He MOXKeT OBITb PEKOMEH/JOBaH KakK oOmHii
TplieM, MHOrJa XapakTep aHaJH3HPyeMOoro o6beKTa MO3BOJISET MOo-
AYYHTb BNOJIHE HAAEXKHblE Pe3yJibTaTH.
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« Puc. 6.8. Onpenenenne H30OMep-
Horo coctaBa mpoaykra. KoJoHka
4,6x250 mum. Copbeur — 3opbakc

A A SIL. MonBuxkuass ¢asa — mnpona-
- |
(l) 6mun  JleTekTOp — pedpakToMeTp.

B kauecTBe mpHMepa MOXKHO NPHBECTH aHAJH3 H30MEPHOro Co-
CTABA ONHOFO W3 MNOJAYNPOAYKTOB CHHT€3a INpocTarnaniuHa Foq
(puc. 6.8). ITOT MONYNPOAYKT OYHUIEH OT BCEX XHMHUYECKH q%r_lx(e-
poAHbIX TIpHMecefl M mpeAcTaBasieT coGOH cMéch H30MepoB. 1l03-
TOMY, KOT/ia peXKHM XpoMaTorpadupoBaHHs HaALeH, €CTb TapaHTH3,
YTO BCE KOMOOHEHTH CMecH TNOSIBATCA Ha XpOMAaTorpamMme B BUIE
nukoB. Kpome TOro, X cTpyKTypHasi GJIH30CTb NO3BOJsiET MpeAno-
JOXKHTb PABHYIO UYBCTBHTENbHOCTb IETEKTOpa. 3HAUHT, €CTb OCHO-
BAaHHA HCNOJb30BaThb OpocTeHwylo ¢GopMy MeTOJa HOpMajH3alHH

ajeil aBHenne (6.9)). 3
moflln: gegganm{uoﬁ (KOJILLQCTBGHHOI‘;I OUCHKH NpPHMECEH MOXeT
6bITh HCMOJAL30BAH TAKKE «YMETO] YCJOBHOM KaquGpoBKH». ITa
Pa3HOBUAHOCTb MeTONA a6CONIOTHOMA Ka/iiGPOBKH OCHOBaHA Ha npea-
NOJIOKEHHH, YTO MPHMECH HMEIOT Te XXe 3HaueHHs KajHOpOBOYHbLIX
ko3¢ puuuenToB (aaa Y®P-gerekropa — Koaq)(plf'unemos 3KCTHHK-
HH), YTO H OCHOBHOE BellecTBO. MeTox yc/0BHOH KaJaHOpOBKH 0CO-
Genno yno6eH 1Jsi onpejelieHHsi MpHMecedi, coaepXaHHe KOTOPBIX

00C_H
HSCZOOC]I\/\/I[C ,He
H3C ” CH3

HSCZOOCmCOOCZHs
Puc. 6.9. Onpenenenne OKH- 2

cieHHo#t (OPMH B TexHHUeC- H.C "N_ CH,

KOM [AH3TOHe. YcJoBHSA aHa-
J43a: KOJOHKa 4,6 X250 MM;

Y, .
copbent — 3opbakc SIL; Awanu3
noaBHXHasg ¢asa — XxJjopo- HanwGposka n=100
¢dopm; merektop — Yd-do- P G S

ToMeTp, A=254 uM. 5 MuH

HOJ-2—aHokcaH—rekcaH  (8:5:87).
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ne npesblmaet 1%. On xapakrepusyeTcs xopouweil BOCHpPOH3BOAH-
MOCTbIO, JAOCTOBEPHOCTb MOJIyYaeMblX pe3yJbTATOB He 3aBHCHT OT
TOro, BCE JIH KOMNOHEHTH NPOGbI 3aperHCTPHPOBAHB JETEKTOPOM.
CyTtb MeToza cBomuTCs K cJaenyiouieMmy. I1puroraBanBsaior pacTBop
aHaJH3HpyeMoro o6pasua B NOABHKHOW (a3e TaKoH KOHUEHTpauHH,
YTOGH OCHOBHOH MHK Ha XPOMAaTOrpaMMe fajieKO BBIXOAHJ 32 npe-
meab! mKanbl. CHIMAKOT XpOMaTOrPaMMy H H3MEpSIOT MAOWALH MH-
KOB mpuMeced. 3aTeM aHAJIH3HPyeMBIli PAacTBOpP pa36aBASIOT HO-
BHXKHOH (a3ofi B n pas (n, nanpumep, moxer 6uTh paBuo 50, 100,
200) u xpomaTorpacupyioT pa3GaBAeHHb pacTBOp. Coznepxauune
npHMecH B NpouenTax (X) HaXOLAT, CPaBHHBAs MUIOLAAb MHKA TpH-
MeCH Ha MepBOA XxpomaTorpamMe Sy ¢ OJAOWIAAbIO NMHKA OCHOBHOTO
BEleCTBA HA XpoMarorpamme pasGaBaenHoro pactBopa Sy Jas
3TOr0 HCNOAb3YIOT (HOpMyay

Sn- 100
X=r—— (6.10)
S}('n
CootseTcTBylolllHe XPOMATOrpaMMbi ONpeleeHHS OKHCICHHOM
(bopMbl B TEXHHYECKOM AH3TOHE MpHBELEHH! Ha pHC. 6.9.

6.6. LIOKA3ATEJ/IbCTBO I[NOAJIMHHOCTHU

Onpencnenne NOAMMHHOCTH JleKapCTBEHHBIX CpPelICTB METOL0M
B3)KX ocHoBaHo Ha comocTaBAeHHH XpoMaTorpaguieckol moj-
BHXXHOCTH HCOLITYeMOTro ofpasiia ¢ HOABHXKHOCTbIO 3TaJoHa.
B kayecTBe 3Ta/oHa MOXKeET HCIOAB30BATLCH CTaHAAPT AAHHOTO Jie-
KapCTBeHHOrO BellecTBa JHG0O ApPYroe JeKapCTBEHHOE BeIlecTBO.
Ilannoe ucnbiTanne o6ecneyuBaeT 3HAYHTENDHO 60JblyI0 JOCTOBEp-
HOCTb, YeM aHAJOrHYHBIH 3KCHEPHMEHT, BHINOJHAEMBH METOLOM
TCX. CrartucruyeckHii aHaau3s 3nauennii R; u B B TCX u BI)KX
COOTBETCTBEHHO NMOKa3biBaeT, YTO B NOCJe[HEM ciaydae BOCIPOH3BO-
AMMOCTb NapaMeTpa HAEHTH(QHKAUHH HA NOPANOK Jydlle, 4eM B
TCX.

HcnoabsoBanne B3)KX aas n0KasaTenbcTBa NOMJAHHHOCTH 0CO-
GenHo nesecoo6pa3Ho, eciaH HeoO6XOAHMO HAEHTHOHIHPOBATb OJHH
Npenapat H3 rpynnbl GJH3KOPOACTBEHHHIX, [JISi KOTOPHX He yjaa-
eTcs Nofo6paTh OTJAHYHTEJbHblE XHMHUECKHe peakuuH. Tak, Hanpu-
Mep, ananpomus (1) u pemanraauu (1I)

NH,» HCL NH,* HCL
CHCH,CH, CHCH,
I I
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GyAyud TIOMOJIOFaMH, HEPA3/IHYHMbl MO XHMHYCCKHM csoﬁcmag.
O6paumenno-da3opas xpoMmarorpadus NO3BOJSET PA3NHIHTL HX W
OHO3HAYHO HJEHTHGHUHPOBATL 2AANPOMHH. ITockosnbKy HCHbITZ-
HHSI NOAJHHHOCTH NPHUMEHAIOTCA K FOTOBOH NMPOAYKHHMH H BKJIO4a-
1oTcsi B (papMaKOMNeHHbIE CTAThH, IPHBEJEM B KayecTBe npHMepa Me-
TOIHKY HCHbITaHHﬁ(,DPBJIO)KEHHy}O B COOTBETCTBHH C TpeOOBaHHAMHU
apcTBeHHOH PapMaKoneu.
rocglltlmglimuoc'rb. B yngoﬁCTBO BBOJA XHAKOCTHOFO XpoMmaTorpada
BrocsT 0,005 ma 1%-Horo pacrBopa HembTyeMoro o6pasua B Noj-
BHXKHOR (pase. 3amuchiBalOT XpOMATOrpaMmy H nsme(:)pmor BpeMs
yaepxupanus. Takue e ONepamnH BHIIOMHANT C 1% -HbiM pacrs;
BOPOM pEMaHTa]HHa B NOJABUXHOH ¢ase. Bpems y,rlepmn‘BaHua
ajanpoMHHa, OTHECEHHOE K BPEMEHH YIEPXKHBaHHS DpEMAaHTalHHa,
pasHo 1,30=40,05. e
Mpumeuanus. 1. YcaoBus ucnbitanusi. Has HCIbITAHKS NpH
HSIIOT JKMAKOCTHBIE Xpomartorpad, cHabxeHHblH pedpaKTOMETPH-
YeCKHM AETEKTODOM H KOJIOHKOH, 3aNOJIHEHHOH OKTaJelHJ/ICHJIHKA-
reqeM, 3d@ekTuBHOCTbIO He MeHee 1000 TeopeTHYECKHX TapesokK.
Jluneiinas cKopocTb NOJBHXHOH (hasbl 0,2—0,4 cm/c. Hupuéop BBI-
BOJASIT HA Pa6OuHi PEKHM B COOTBETCTBHH C HHCTPYKIHEH. i
2. [IpuroToBsieHHe NOABHXKHOMH da3bl. B KOHHYECKOH KOJ6E BMe-
ctumoctbio 1,0 o1 cmemnsawor 2,72 r (0,01 Moab) HATPHEBOH coslH
AOACHHACY IbHOKHCAOTE, 375 MJl BOJBL 25 MJ YKCYCHOH KHCJIOTHI,
600 ma aueToHuTpusaa. [JosyuyeHHbt pacTBOp GHUABTPYIOT 4epes
fi OyMakHBIH QHALTP.
nno??%plflyoromeﬂne@l%-goro pacTBOpa HCIBITYEMOTO ou6pa3ga.
50 Mr HCNBITyeMOro o6pasiia pacTBopsioT B 5 MJ NOABHXKHOH ¢asbi,
GuABLTPYIOT Yepe3 IVIOTHbIA GyMaXkKHbIi QHILTP. 50 N
4. Ilpurotosnenue 1%-Horo pacrBopa peMaHTalHHA. MT P
MAHTa]HHA PACTBOPSIOT B 5 M/ TMOJABMXKHOH (asH, QUILTPYIOT 4e-
pe3 MJIOTHbIH OyMaKHbIH QHIBTP.

YcnoBus MpOBEAGHHS HCNbITaHHS NPeACTaBJeHbl B 3TOM MpH-
Mepe B HeCKOIbKO HeoObIYHOH (opMe, He XapaKTepHOH AJ m;xdrey-I
patypsl no B3)KX (mampumep, He yKasaHbl pasMepbl KOJOHK -z
yacTHy copGeHTa, pacxo]l NOABMXKHOA ¢a3bl). PapmakonehH
CTaTbsl AOJIKHA COAEPIKATb BCIO HHOPOPMALHIO, HEOOXOAHMYIO A
O/lHO3HAYHOTO BOCPOH3Be1EHHA METOIHKH, BMECTE C TeM OHA a.1pe-
coBaHa nepcoHasy, o6JajaioueMy OnpeieseHHON KBajH(UKALHEH.
[TostoMy He caeiyeT Ype3MepHO OFpaHHYHBATb Te MapaMeTpbl pe-
KHMa, KOTOpble He CYIECTBEHHBl [ BOCNPOW3BENCHHS 3KCNEpH-
MmenTta. HanpuMep, B 1aHHOM c/yyae Mbl He OTpaHHYMBAEM ICOMET-
PHUECKYIO XapPAKTePHCTHKY KOJOHKH KaKHM-1400 OJHHM THIOpA3-
MEpOM, YTO cpasy co3xanso Obl TPyAHOCTH NpH BOCIPOH3BEIEHHH
Ha npu6opax pasJiHYHbIX MapoK. Bo3aMOXHOCTb MpOBEIEHHA TAaKOTO
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HICHBITAHASL ONpeAensieTcsl (AKTHYECKH TOJbKO 3(D(PeKTHBHOCTbio
KOJIOHKH, H BK/IIOYEHHe 3TOr0 napameTpa B METOAHKY MNpeacCTaBsi-
eTcsl HaM 00si3aTesbHbIM. OHO NO3BOJISET HCKJIOYUHTL MeHee HHpop-
MaTHBHLIC XapaKTePUCTHKH. [lasee, NMOCKONBbKY HE pernameHTHpY-
€TCS JHAMETp KOJNOHKH, cuHTaeM Oonee 1eneco06pasHbIM yKa3bl-
BaTb JIHHEHHYIO CKOPOCTb MOABHKHOI (a3bl. UMenHO 3TOT napamerp
ONpeAensieT CKOPOCTb npouecca. AHa/jH3 TNpPoTeKaeT OLICTPO H
0e3 CyWweCTBeHHOro CHHXXeHHsl 3QdeKTHBHOCTH pasaenenuss npu
JHHEHHBX ckopoctsax a0 0,4 cwm/c. OnHako, ecnH KOJIOHKa HMeeT
NJI0XYI0 NMpPOHHHAEMOCTb H (MJM) MNpelenbHO AONYCTHMOE aaBJe-
Hue B XpoMmaTtorpage He O4YeHb BEJHKO, 3Ta CKOPOCTb MOMET GbITh

HENOCTHIKHUMA, HOSTOMy B KayeCcTBE HHXKHero npexpenaa YKa3biBaeM
0,2 cMm/c.

6.7. OIIPEJQEJIEHUE ITPUMECEM

B03MOXHbI HeCKOILKO NMOAXOAOB K OUEHKE YHCTOTHI JleKapcer-
BEHHbIX npenapaTtos. B oaHux cnyyasix aHanu3 npecnefyeT uedb
KOHTPOJISl ONpEeI€HHOR NPHMECH, CYLIeCTBEHHO yXyALialomeid Ka-
Y€CTBO NpOAYKTA: HANpHMep, KOrAa NpUMeCh TOKCHYHA 1O Cpas-
HEHHIO € OCHOBHbIM coenHHenHeM. Ee comepxanue Hopmupyerca
KOHKPETHbIM NOKa3aTeseM, H HMEHHO 3Ty NpHMech He0OXOAHMO Ope-
HHTb KOJHYECTBEHHO M0 BO3MOXKHOCTH 0oslee CTPOrHM METOJOM.
B rtakux cnyuasx mauGonee npuemmeM MeTop aGCOMIOTHOR KaukG-
poBKH. MOXHO NPUMEHATL OAHH KaJHGpPOBOYHBIH pacTBop, N0 KOH-
UeHTPALHH OTBEYAIOWHI MAKCHMANbHO JAONMYCTHMOMY COAEPIKAHHIO
npuMmecH. B ananuszax rtakoro pona KoIQGUuHEHT eMKOCTH onpe-
A€JISIeMOro COeAHHEHHsI AoJKeH ObiTb B npejenax 1—3. Huorna s
H30paHHbIX 1/ ONpejeseHHs] NPHMECH YCJOBHSX OCHOBHOE Bellle-
CTBO He 3JioHpyercs 1060, HA060POT, BHIXOAHT M3 KOJOHKH OYeHb
ObicTpo. KoneuHo, xpoMaTorpamma 3HaYMTeNbHO HAryisiiHee, ecju
Ha Heil BHAHA He TOJbKO NPHMECh, HO M OCHOBHOe BellecTBo. On-
HaKO B JaHHOM C/yYae HHKaKHe H3MEPEeHHs OCHOBHOrQO IHKa He
NPOBOASTCA, NMOSTOMY €ro NPHCYTCTBHe Ha XPOMaTOrpaMMe coBep-
LIeHHO HeoGfi3aTesbHO. B KauecTse npHMepa NpHBeleM METOAHKY
onpejeneHus 5-gropypauusna so dpropadype:

0 0

S
N N0

F

bropadyp S-¢Topypaumnn
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MocTopontue npumecH. B yCTpOHCTBO BBOAA XKHIAKOCTHOFO Xpo-
marorpada BHocsT 0,050 ma 0,1%-Horo pactsopa chbnyemogo 06-
pa3ua B NOJABHXKHOH ¢ase. 3anucHBaOT XpOMaTOrpaMMy. 3aTeM
BBOAAT 0,050 Ma 0,0002%-noro Kanu6poBOYHOTO pacTBopa S-¢Top-
ypauuaa B I[OABHXKHOH (pase, 3amHCHIBAIOT XPOMATOTpaMMy, H3-
MEpSAIOT BpeMsl YAepXKHBaHHS H I/OmMAAb NHKA 5-¢pTopypauHaa.
Ha xpomartorpamme HCNBTYeMOro o6pasua HaXONAT MHK, COOTBET-
crBylolIHi 5-dTOpypauuay, H H3MepSIOT €ro IJoWalb. Coz;{epma-
HHe 5-TopypanHja B NPOLEHTAX B HCNLITYyEMOM obpasue pac-
CUHTHIBAIOT N0 dopmyJe
Sq-b
Sb-a ’
rae S, — mJolaab NHKa 5-Qpropypalusa Ha XpoMarorpamme Ic-
nuTyemoro obpasua; Sp — MJIOWAAb NHKA 5-pTopypainiaa Ha Xpo-
MaTOrpamme KaJiuGPOBOYHOrO pacTBOpa; 4 — HABECKA HCNBITye-
Moro obpasua; b — HaBecka o6pasua 5-dropypaunHuaa.

Cozlep)xaﬂueo 5-pTopypansna B HCIBTyeMoM o0pasiie He 10JIXKHO

atb 0,2%.
npe]%?l;mettan’uﬂ(o 1. YcnoBHS HCIOBITAHHA. uﬂ,ml aHAaJH3a NPHMEHSIOT
JKHAKOCTHBIA XpoMartorpad, cHalGxeHHbIH ACTEKTOPOM MO MNOrJo-
mennio Y®-cBeta ¢ AnuHOH BoaHb 254 uan 280 HM, H KOJIOHKY,
3aM0JHEHHYIO omaueunncnnnxarenem,u3(p(peKTuBHocrbro He MeHee
2000 TeoperHuecKHX Tapenok. JluHefiHas CKOpOCTb NOABHKHOH
dasn 0,2—0,4 cm/c. [IpuGop BHBOAAT Ha pabounii pexuM B COOT-

TBHH C HHCTPYKIIHEH. .

BeTg. Hpnrommpeyﬂne noaBHXKHOH (asbl. B Konnueckod kKonbe cMe-
mrusatoT 10 ma 959%-HOro 3THJAOBOTO CIHpTa K 990 ma BO/Lbl. [lo-
JYYeHHHIt pacTBOp (GHALTPYIOT Yepe3 MJIOTHBIH OyMaKHbIU (pgnmp.

3. IlpuroToBneHue pacTBopa HcnbiTyemoro obpasua. Okoan
0,05 r (TouHast HaBecKa) HCMbITYyeMOro o6pasiia MEPEHOCAT B Mep-
Hyl0 K00y BMecTHMOCTbIo 50 M, npu6asasoT 49 MJ nonnng{(;{%n
¢asbl, pacTBOPAIOT MPH HAarpeBaHHH Ha BOASHOH 6aHe 10 ,
JNOBOAAT NOABHXKHOM ($a3ofl 10 METKH.

4. TIpurotoBnenue kamubposouxoro pacrsopa. Oxoso 0,05 r
5-pTOopypanna NepeHOCAT B MEPHYIO K016y BMeCTHMOCTbIO 50 M,nr
npubasasitor 40 Ms NOJIBHXKHOH (asbl, pacTBOPSIT NpH HArpesa
HHM Ha BoAsiHOH GaHe Ao 60°C, 10BOAAT NMOABHXKHOH (asoi 10
MeTKH. 1 MJ TOJIyYeHHOTO pacTBOpa NEpeHOCST B MEpHYI0 KO0y
BMECTHMOCTBIO 50 MJ, N0BOAAT moaBHxKHOH (a3ol 10 METKH, Tula-
TeNbHO MepeMellnBaloT. 5 MJ MOJY4YeHHOFO pacTBOpa MEPEHOCAT B
MEpHyI0 KOJ0Yy BMeCTHMOCTbI0 50 MJl, 10BOAAT NOJBHIKHOH ¢asofi

eTKH, NepeMelIHBalor.
o g{ PereHegaunﬂ KONOHKH. B npHBejeHHbIX ycJaoBHAX (Topadyp
yllepXKHBaeTcsl KOJOHKOH OYeHb CHJbHO, YTO MO3BOJISET BbIMOJIHHTL
3HaUMTEIbHOE YHC10 aHau30B H-dropypaunia. C TedeHneMm Bpe-

Yo (6.11)
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MEHH B pe3yjbTaTe 3/10HpoBaHus (ropadypa crabuabHOCTL 6aso-
BOH JIMHHH MOXeET yXyMHTbCs. B TakoM cayuae Heo6xoaumo npo-
MBITb KOMOHKY 20 oGbemamu 40%-HOro 3THI0BOTO chHpTa, mocie
Hero BO3BPATHTLCS K HCXOAHBIM YCJAOBHSAM pa3fiefieHHs.

Haneko ne Bcerna HMeeTCs BO3MOXKHOCTb H HEOGXOLHMOCTD
CreiHQHYECKOro onpefefeHus KaKoi-1M60 KOHKPETHOR IIpHMECH.
Hacto 10cTaTOuHO ONpele/nTh CyMMapHOE CORepIKaHHe HEKOTOpOil
rpynnel npruMecedl. McnbitanHs TaKOro posa HOCAT YCIOBHBA Xxa-
paKTep, OAHAKO AOCTHIAIOT MOCTABJEHHON LEJH — OueHKH obuieil
CTeNeHH 3arps3HeHHOCTH o6pasua. Hanpumep, npu ucnbiTaHuu me-
TogoM TCX Hepenko KpHTEpHEM CJYKHT OTCYTCTBHE NATEH npH-
MeceH H6O HX CyMMapHasi HHTEHCHBHOCTDb. [IpH 3TOM ycJaoBHS Hc-
NHITAHHA  MOAGHPAIOTCH TaK, 4YTOGB rapaHTHPOBATD, HanpuMep,
ob6uapyxenue 1% nan6osee BepOATHOH npuMecH. JlaKe BecbMa He-
BLICOKOH TouHocTH Metoma TCX nocraTouno ans peuenus 3amavui,
NOCTaBJEHHOA TakuM o6pasoM. Henocratkom TCX siBasieTcsi HeBbI-
coKas 3¢ (EKTHBHOCTb, YACTO NPEMATCTBYIOUIAS ONpeAeIeHHI0 GJH3-
KHX N0 CTpOEHHIO BeuwlecTB. BhiCOKOe uHC/IO TeopeTHYECKHX Tape-
JIOK, XapaKTepHOe A/ COBPEMEHHBIX KOJIOHOK, NO3BOJISET OMpeje-
AT GNH3KOPOACTBeHHbE NpHMecH. YacTo Heuenecoo6pas3Ho HIH
AdXKe HEBO3MOXKHO HMETb NOJHBIA HaGop 3TANOHOB AJAS KOPPEKT-
HOrO KOJIHYECTBEHHOrO aHann3a. B TakHX cayyasx ONTHMAa/bHBIM
CNOCOOOM KOJIHYECTBEHHOH OLEHKH MOXET CTaTb YC/IOBHAS KaJjuG-
pOBKa.

B kauectBe npHMepa paccMOTPHM METOAMKY OINpe/eseHHs MpH-
Mecel u3oMepoB 1l-pesokcunpocrarnaiinia Ey, B JekapcTBeHHOM
dopme, npumensieMoii B BerepuHapuu (0,5%-Hbii HHBEKIHOHHBIH
pacTBop). '

Moctoponnue npumecn. Xpomarorpadupytor 0,050 ma pacTsopa
CTaHAapTHOoro o6pasua npenapata u 0,050 Ma HcneTyeMoro o6-
pasua. MamepsiioT Bpems ynepkuBaHHs® nuka cy6CTAHLHH HA XpO-
MaTorpaMmme pacTBopa craHjaptHoro o6pasua. Ha xpomartorpamme
HCIBITYEMOro 06pa3ia HaXOAAT MUK C PaBHLIM BPEMEHEM yaepiKu-
BaHHA H NHKH BO3MOXKHbIX npumecelt ¢ =091 u 1,83, coorBerct-
Byloulie H3omepaM ll-mesokcunpocrarnananna £\, Uamepsior ux
nromany. Coneprane KaxA0ro U3 u3oMepoB X; B MPOLEHTax Ha-
XOAAT MO ¢opmyae

Si-Per
Xi=—s——, (6.12)
SCT
rae S; — NJOwWaAb NHKA i-# NpHMecH;
P.r — naBecka craHjapTHoro o6pasua;
Ser — nNJOWAAL NMHKA JONPOCTOHA HAa XPOMATOTpaMMe pacT-

BOpa cTaHaapTHOro o6pasia.
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CyMma npHMecefi H30MepOB B IpemapaTe He AOJKHA NpeBbl-
warts 0,005%. ‘

[Tpumeyanus. 1. YcnoBusi ucnbitanus. [as aHanusa HCNOJb-
3yI0T JKHAKOCTHBIT XpomaTorpad, cHa6XeHHbI CNeKTpOodOTOMET-
poM c paboueil AnuHOH BOaHbl 210 HM, KOJOHKY, 3aNO/MHEHHYIO OK-
TajenuIcHIMKareneM, 3¢@dekTUBHOCTbIO He MeHee 3000 Teoper:-
YyecKHX TapeaoK. JIHHeHHas CKOpPOCTb noasukHoi ¢asnl 0,2—
0,4 cM/c. YpaBHOBEIIHBAIOT KOJIOHKY MHOABHXKHOH daszoil.

2. TpuroToBnente NoaBUKHOMA dasbl. B KOHHYeCKo# KoJabe cMe-
wuBatoT 400 MJ aneToHHTpHJaa, 598 Ma BoaH, 2 M o-pocdopHOK
KHCJIOThI,

3. [lpuroToBneHHe pacTBopa CTaHAAPTHOrO o6pasua. Okomo
0,05 r (TOYHas HaBecKa) CTaHJapTHOro o6pasia cyOGCTaHUHH pacT-
BopsiioT B 100 Ma1 MOABHAKHOH (asbl.

6.8. KOJIMYECTBEHHOE OIMPEAEJ/IEHUE

Bbicokne TpeGoBaHHs, NpenbsiB/sieMble K KaueCTBYy COBDEMEH-
HbIX JE€KapCTBEHHbIX CPEACTB, HALLIH, B YACTHOCTH, CBOE OTpaXe-
HHE B TOM, YTO COepKaHHe OCHOBHOrO BEIECTBA 4alle BCETro HOP-
MHpYeTcsl Ha YPOBHE He HHXe 989%. ITorpemHOCTL KOJIHY€CTBEHHOrO
B3)KX-ananuza o6biuHO cocraBaser 2—3%, H MO3TOMY JaHHbIH
MeToJ He NMO3BOJsieT J10CTOBEPHO pa3/UYHTb NMPOAYKThI C HCTHHHBIM
CONEpKAHHEM OCHOBHOTO BEIIECTBA, HalNpHUMED, 97 u 99%. Caeno-
BaTeJbHO, AJISl KOJIHYECTBEHHOrO ONpeje/IeHHsi OCHOBHOTO BELLECTBA
B JIEKAPCTBEHHLIX CYOCTAHIHAX METOA B3)KX pexkoMeHaoBaH ObITb
He MOXeT.

HecKoJbKO HHAs CHTYailHsl BO3HHKAeT NpH aHa/u3e JeKapcTBeH-
ubix Gopm. CojepxaHne NEHCTBYIOLIETO BEILECTBA HOPMHDYETCS B
fosnee WHPOKHX Npejesax, H TOUHOCTb B3)KX yxe mo3BoasieT CAe-
7aThL 3aKJIOYEHHE O COOTBETCTBHH o06pasua Tpe6opanusiM. Bo MHO-
FHX cJyuyasix pelialoudM O06CTOATENbCTBOM IMpH BbIbOpe MeToxa
AHAH3a MOXeT cTaTh BhicoKas uyscTButenbHocTh BOXKX. Tlo Mepe
mporpecca J€KapCTBEHHOH XMMuM HaG/I01aeTcsl TCHACHUMSA K IpH-
MeHeHHIo 6oJee AKTHBHbIX MpenapaToB B MeHBUIMX A03HPOBKAX,
MOITOMY KJIACCHYECKHE METOAbl, HCMOJb3yeMble MpH KOJHHECTBEH-
HOM aHaJjuse cy6cTaHuMi, MOTYT 0OKa3aTbCs MaJjOMPHIOAHBIMHK L5
ana1nsa JekapcTBeHHbIX ¢opM. Tak, HanpuMmep, 01Ha 1032 11-nes-
okcunpocrariadiviia Eq CO1epXKHT 2,5 MI' aKTHBHOro Hayaaa, H
JJISl OJHOKPATHOFO ONpEI1e/ieHHsi ero THTPHMETPHYECKIM METOLO0M
npuulioch 6bl H3pacxo1oBath 20 103, He roBops yxe O JOMOJHH-
TEJbHbIX TPYIHOCTAX NpH NMOATOTOBKe K ananusy. COBepUIEHHO He-
peajbHa B 3TOM CJyyae H OUEHKA OIHOPOAHOCTH JA03HPOBAHHU.
MMeHHO Ha .JeKapcTBEHHbLIX (opMax TAaKoro THNA NMPEHMYLIECTBA
B3)KX nposBasiorcs Haubosnee spko. [TosBseTcs 1axe BOIMOK-
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HOCTb B O/HOM 3KCNEPHMEHTE HCNLITATb OAHOPOAHOCTb IO3UpOBa-
HHSL H KOJIHYECTBEHHOE COAepIKAHHE. [Ipumepnas ¢opma paszaena
(dhapMakoneHHOH CTaTbH NPHBOAHTCA HHXKE.

KosnvecTBeHHoe onpepesiense H OAHOPOAHOCTb JO3HPOBAHHS.
Ias ananu3a ucnoandytor 10 amnyn npenapara. AMNyabsl BCKpHI-
BalOT, B KaAyl BBoaAT nmo 5,0 maA nmoaBuxHOH das3bl u nepeme-
WIHBAIOT CONEPIKHMOe CTEKJNSHHHMH Kanuaaspamu. B nosatop xui-
KOCTHOFO Xpomarorpada mnocjenoBatenbHo BBoAAT mo 0,05 Ma
pacTBopa H3 Kaxao#i amnyab. Ha pecitTh mosyueHHLIX XpoMarto-
rpaMmax H3MepsloT miowaid NHKoB. CHHMAIOT XpOMaTOrpaMmmy
0,05 Ma1 pacTBOpa cTaH1apTHOFO 006pasna, H3MEpAIOT NJIOMIaAb MHKA.
Conep:kaHne cyGeTaHunM B Ka)K10H H3 ammys B rpammax (X)
pPacCYUTHIBAIOT MO GopMyae

Hx'b'o 05
= — 6.13
HCT ’ ( N )
rae H, — BbicoTa MHKa HA XpOMATOrpaMMe HCNbITYEMOFO pacTBopa,
H¢y — BbICOT2 NMHKa Ha XpoMaTorpaMme pacTBOpa CTaHAapTHOrD
o6pa3ua; b — HaBecka NpenapaTta B pacTBOpe CTaHAAPTHOrO 06-
pasua.

PaccuuThiBal0T cpejlHee cojepiKaHue Ipenapara B amiyaax Imo
dhopmyae
Xk 6.14

rae 2X; — cymma Bcex noJyyeHHbix 3Havenuil X. Cpeanee coaep-
aHHe Npenapara B OAHOR amnyje JOJXKHO ObiTb He MEHee
0,00225 r u He 6oaee 0,00275 r. Hu B oanoit amnyse BeanunHa X
He NOJKHa oTnnyaThest oT X Gogee ueM Ha 159%.

Ilpumeqanusn. YCNOBHSL HCNBITAHHUS W TIPHTOTOBJICHHE ITOABHXK-
HO#l (ha3ni cM. Ha c. 268.

6.9. IPYTUE TUIIbI AHAJIN30B

YuusepcaabHocTs BO)KX aenaer 3ror Mero] He3aMEHHMBIM He
TOJNLKO B KOHTpOJIE NMPOH3BOACTBA H KayecTBa MNPOAYKHHH, HO B
nepByl0 ouepelb Ha pAHHHX CTaiHAX pa3paGOTKH HOBBIX JieKapcT-
BEHHBIX CpeAcTB. MOXHO yTBepXKIaTb, UTO CBOEBPEMEHHOE MpHBJe-
yenne BI)KX noMoraeT ysiCHHTb MHOFHE ACNEKTHl MOBEAEHHS H3Y-
yaeMblX BEILECTB M MOTOMY CHOCOGCTBYe€T KaK MOBBILIEHHIO Kaue-
CTBa, TAK H YCKOPEHHIO TEMIIOB HayYHO-TEXHHYECKHX pa3palboTok.
Husxe paccMoTpeH psia 3aaad, npH pelieHHH KoTophX MeTon B3)KX
okasaJcs Haubosee 3pPeKTUBHBIM.
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o
1

Puc. 6.10. Hakonsenue OKHCJIeH-
Hof ¢opMbl JAHITOHA B 06pasie,
pacTBOpeHHOM B mNOABHXHO# dase,
6 xpaHsiieMcss Bo (aakoHe H3 Gec-
B UBETHOTO CTeKJa (@), OpaHXKeBOro
crekna (6) W B TEMHOM moMelile-

2 4 6 19y (8).

(4]
T

OnucnerHan ¢popma 0

YcroituuBocTb AHITOMA K OKHcaeHuio. [du3ton crnocobGen OKHC-
JATbCS HJM JerHJpHpOBaTbCsl MOJA BO3AEHCTBHEM pa3jHYHBIX (ak-
TOPOB COIJIACHO YPaBHEHHIO

H C OOC Co0C H H C OOC F COOCZH5

I |
H3C SN7CH,

CenekTHBHOe ollpejeJieHHe OKHCJIeHHOH ¢opMbl (xoTa 6bl no-
JIYKOJIHUeCTBECHHOE) OCJOXHEHO TeM, YTO B YCJOBHAX TOHKOCJIOH-
HOl XpoMaTorpacH¥ npemnapaT HpeTepleBaeT aHaJOTHYHbEe MpeB-
pallleHHs; CHeKTPOGOTOMETpHYECKH JH3TOH H ero OKHc/eHHas ¢opMa
pa3iHyHMBL ¢ TpyaoM. MHorHe pacrBopHTenH caMu no cebe cno-
coGHbl KaTaau3upoBaTh mpouecc. B To ke Bpemsa BI)KX-pasgene-
HHe JH3TOHA ¥ OKHCJNeHHOHi ¢opMbl ocyliecTBHMO 6e3 Tpyaa (cM.
puc. 6.9). Hns ganbHeAuIMX HCCleJOBaHHH NpemapaTta Hal/exano
BBISICHHTb, B YACTHOCTH, KaK BJHAIOT yCJOBHS XpaHEHHs pacTBOpa
Ha cojepKaHHe OKHCJAEHHOH (GopMul. DKCNepHMEHT BBHINOJHAJICA He-
MOCpeACTBEHHO B PaCTBOPe MOABHKHOH (pasbl, MOMEIIEHHOM BO (Ja-
KOHH H3 6eCUBETHOr0O M OpPaHXKeBOTO CTEKJa, HAaXOAWBIIHECA Ha
CBeTy, a TakXe BO ()IAaKOHbI H3 OpaHKeBOTO CTEK/a, HAXOJHBLIHeCs
B TeMHoTe. Ha puc. 6.10 npuBeaenbl JaHHble, NOJyYeHHble C HOMO-
uibio BO)XX B peanbHoM MmacumitaGe BpeMeHH, T. €. B TeYeHHe BCEro
HecKOAbKHX YacoB. ONBITHl NOKa3a/H, YTO PAcTBOpPH AH3TOHA Tpe-
OyioT 0c060 AenuKaTHOro obpalleHHs.

Hsomepusauus 11-ge3okcunpocraraanpuia Ej,. B 3kcnepu-
MEeHTaX N0 H3YYeHHIO CTaGHJILHOCTH JeKapcTBeHHbX ¢opm 11-zmes-
OKcHnpocrarjaHauHa Ejg ¢ penblo NpHiaHHA Npenaparty xenaae-
MOH pacTBODHMOCTH HCNOJb30BaJHCh llesdouyHble 6ydepHble pac-
TBOpL. DBru10 06GHapyKeHO, YTO Jaxe ecjJH AJMS HPHTOTOBJICHHSA
$hOpMBl NpHMeHsieTC BLICOKOOYHMILEHHAsi cy6CTaHiHs, NOJydeHHBIH
HHBEKUHOHHBIA PAcTBOP WIH JHOGHIH3HPOBAHHHHA MOPOLIOK COAep-
KUT NPHMECh C o MO OTHOLIEHHIO K OCHOBHOMY BEMLIECTBY OKOJIO
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Puc. 6.11. JMuodpunvuuii 11-gesoxkchHnpoctarnanaun En. a — XpoMarorpamma.
Koaonka 4,6 X150 MM, copbent — 3opbakc ODS. IMogsuxknasi ¢dasa — auero-
HHTpHA—Boga—o-dochopras kucaora (50:49,8:0,2). Herektop — ¥ P-cnektpo-
tdoromerp, A=210 HM; 6 — paBHOBecHoe cojepxanue 8,12-yuc-nsomepa B Je-

KapcTBeHHoll ¢popMe B 3aBHcHMOCTH ot pH cpexnl.

0,91. BEIABHHYTO NpPEANOJOXKEHHE, YTO MNPHYHHOH BO3IHHKHOBEHHUS
MpHMeECH CJYKHT 1eJ0YHast cpeaa, HCNob3yeMas NpH pacTBOPEHHH
npenapata. KoJsiHyecTBeHHasi OlLEHKa 3Toro 3ddekTa ¢ MNOMOILLBIO
B3)KX mnosBoania yTOUHHTb PEKOMEHAALUHH MO COCTaBy JeKapceT-
BenHo# ¢opmel (pHc. 6.11). B nanbrefiiem npuMech Gbina BhlijeseHa
¢ momoiibio npenapatuBioil BI)KX n naenTHuuMpoBana Kak H3o-
mep — (15 a-OH, 8, 12-4uc)-11-pe3okcunpocraraaning Eyq.
PactBopenne TabaeTok OHCAKoAHJA, MNOKPHTHIX KHILEYHO-
pacteopuMoil 060s0uKoii, McnpTanne pacTBopenus TabJjeToK NpoH3-
BOJIUTCH C L€/1bl0 OlleHKH OHOJOTHYECKOH AOCTYNHOCTH JeKapceT-
BCHHOH (OpMB B MOJe/bHBIX ycJaoBHAX. COrJacHO NPHHSATHIM HOp-
MaM, TabjeTKy ¢ MOMOULIO CNEeUHAAbHOFO YCTPOHCTBA PacTBOPSIOT
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Puc. 6.12. Xpomatorpamma Gucakoauna (I) m mponyktos ero rupposusa (II #
1I). Konouka 4,6 X150 MM, copbent — Cunacop6 C18. Tlonsuxnas ¢asa —
auneronuTpua — 0,2 M auerat ammonns ¢ pH 5,0 (1:1).

Puc. 6.13. Kpusbie Nepexoa B pacTBop GHCAKOAHMIA H NPOAYKTOB ero THAPO-
au3a. F — poas nmpenapara HJIH MeTaboJHTOB, NepellellllHX B pactsBop.

npu 37°C B 900 My pactTBopuTessi, B A1aHHOM CJay4yae — B pacrBo-
pe rHApoKapbOHATa HATpHs. YCTAHOBJGHA HeyCcToRYHBOCTL Y-
cneKTpa mpemapaTta B 1IEJOYHOH cpeje, YTO CBHAETEJbCTBYET O XH-
MHUYecKHX npeBpaumieHuax. [1osToMy ana aHann3a BIHSIHHA PacrBo-
puTeJs Ha cojepXaHHe GHCaKoauJa Oblja MPHMEHEHa BLICOKO3(-
dexTHBHAs XuAKOCTHast xpoMaTorpadus. Oxasasoch, yTo GHCAKO-
aun (I) Kak TaKoBO# MOYTH HE NEPEXOAHT B PacTBOp FHAPOKapGo-
HATa HaTpHs, a B pacTBOpPe MNPHCYTCTBYIOT MOYTH HCKJIOYHTEIbHO
NpOAYKTH ero weaoysoro ruaponnsa II, I1:

[
OCCH3 OH OH

Q 7 7
7N N L

Qm—* Og — 0%

1= I = m
OCCH3 O%CH3 OH

I
0 0

CootBeTcTBylomass XpoMarorpaMma npHBeldeHa Ha puc. 6.12, a
KpuBbie nepexona coeiuHenusr I—III B pactBop — ma puc. 6.13.
Takum oGpasom, B aaHHom ciydae npumeHeHue BI)KX nosso-
JHJIO NPOJIHTL CBeT HAa HayajbHble CTAaAHH MeTaGoJH3Ma.

7. B3)KX JEKAPCTBEHHbIX BEILECTB

7.1. BBIBOP THITIA XPOMATOTPA®HUYECKOW CHUCTEMBI

ITon Tumom xpomatorpaduyeckoli CHCTEMbl MBI MNOHHMAaeM CO-
yeTanue COpOEHTa ONpPeJeIeHHOTO XHMHYECKOro KJjacca C MOABHNK-
HOH (a3ol, XapaKTepH3YIOILeACs ONpeAc/eHHbBIMH TPH3HAKAMH
Ka4eCTBEHHOro cocraBa: BejqHyHHOR pH, Haiauumem n06aBOK Kwc-
JIOTO, 1I€JIOYHOTO HJIH NOBEPXHOCTHO-aKTHBHOTO XapaKrepa H T. ..
Boibop THma cucTeMbl — 3TO NepBHH 3Tanm pa3paGoOTKH aHaJH3a,
OH MpPEAUIeCTBYET BbIGOpPY 3JIOHPYIOLIEH CHJIbLI H ONTHMH3ALHH Ce-
JIEKTHBHOCTH NOABHIKHOH (asbl.

[Tpunuunel BbGOpa HenoABHXKHOA (asbl ans pasgeneHuss op-
raHHYeCKHX COeJHHEeHHH HEeNOJIHMepHOH NPHPOJbl KPATKO H3JOXKEHbI
B rnaBe 2. B Hacrosuefi rnaBe 3TOT Bompoc o6GCyXaaercs COB-
MECTHO ¢ BHIGOpOM KayeCTBEHHOTO COCTaBa MNOABHXKHOH ¢a3bi.
OnbiT mokasbiBaeT, YTO NojaBJsiollee OOJbIIHHCTBO 3a4a4 MOXKHO
PEWHTb C MNOMOILBIO BCEr0 ABYX COpPOEHTOB — CuJIHKarens H aJj-
kuacunukarens. [Ipuy 37oM BbIGOp HEOGXOAHMBIX KOMIIOHEHTOB MOJ-
BHXKHOHA ()a3bl JO/KEH OCHOBHIBATLCA HA yyeTe KHCIOTHO-OCHOBHBIX
CBOHCTB COp6ATOB M UX NOASAPHOCTH JAUOC THAPOPOGHOCTH,

B KauectBe npuMepa pacCMOTPHM TpH BapHaHTa aHaJau3a Kap-
O0HOBBIX KHCJOT. DBricoxomossipHbie U THApPOGH/IbHBIE KHCJIOTHE
CAMIIKOM TDOYHO Y/JepXKHBAIOTCA CHIHKareneMm, HO He yAepkKHBa-
I0TC  aJKHJACHIHKAreJssMH B OObIYHOM 06panieHHo-(pa30BOM pe-
xume. IlosToMy aAAst HHX NpeaNOYTHTEJEH HOH-MAPHHIH BapHAHT
obpalleHHo-(pa3oBofi Xxpomartorpaduu. Kucjaorhl ymMepeHHOR noasip-
HOCTH BMOJIHE MOLAAIOTCA Pa3jieNeHHIO HAa CHJIHKaresae, OAHAKO AJs
yJyunieHHs (QOpMBl NMHKOB K MOABHXXHOH (ase KenaTeabHo no6a-
BHTb OKOMO 1Y% ykcycHOfi KucnoThl, TpeTHii BapHaHT, NPHrOAHBI
15 aHaausa OGONbLIMHCTBA KHCAOT, KpoMe Hau6oJgee ruapodHib-
HbIX, NpEAyCMATpHBaeT HCNOJb3OBaHHE AJKHJACHJAHKArens B Kauye-
CTBe HeNOABHXKHOH ¢pa3bl. C neJblo NOAABJEHHS HOHH3AUHH B CO-
cTaBe TMOABHXHOH (a3 npuMeHsioT Oydepube pactsopnl ¢ pH
2—5.

Cxema BbI6Opa, NOJIOKUTENLHO 3a2peKoMeHioBaBiias ceba B Ja-
Gopatopuu aBTOpOB, NpHBejeHa B Taba. 7.1.

18 — 137
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. Tabauua 7.1
Pexomendayuu no svibopy Tuna xpomarozpaduiecKux cucrtem

XapakTepHcTHKa copfata I

Ne

0/ KHCJIOTHO- Cop6enrt XapaKTepHCTHKA MOABHUKHOH (a3l
OCHOBHbBIE ruapodobGHOCTD
cBoficTBa
1 Henonoren- Cnabas, yme- Cunukarenab CMecH nONAPHHIX H HEMOMsip-
HBH peHHas HHX OPraHHYeCKHX pacTBOpHTe-
(12>H*>0) nei
2 Ot cnaboit g0 AJKWJICHIH- BoaHbie pacTBOpH  Opramu-
CHJIbHOM Karesb YeCKHX PacTBOpHTENeH
(20> H >0)
3 OueHb CHABHAS To xe CMecH  aueroHHTpHJAZ JHGO
(H>20) METaHoJa € MeHee MNOJSIPHBIMH
PacTBOPHTESAMH
4 Kwucnora Ywmepenuas Cunukarenb Kak Ne 1, ¢ pobaskoit 19
(12>H>6) YKCYCHO#M KHCJOTH
5 Ouenp cnabast  ANKHJCHIH- Bydepusiii pactsop, pH 5—7,
(H<2) KareJb OpraHHyecKHH PacTBOPHTEb,
. 1% conu TeTpaanKunaMMOHHS
6 Ot cnaboit go To xe Bydepuutii pacTBop, pH
CHJIbHOH 2—Db, opraHHYecKHH pacTBOpH-
(0<H<20) TeNb
7 OcuoBaune OT oueHb » 0,01 M ankuncynbdara Hart-
cnaboit 10 pust B Bome, 25% yKcycHoi
CHJIBHOM KHCJIOTH, OpPTaHHYeCKHil pacTBo-
—4<H<20) pHTENb
8 (()T yMepeHHot » Kak Ne 6, pH 2—7
JO CHJBHOM
(6<H<20)

o yIpoleHHuii KpHTepHii ruapodobuocty, cM. 7.2.1.

7.2. BBIBOP 3JIIOUPYIOULEN CHUJIbl TTOABH)KHOM ®A3bI
B OBPAIILEHHO-®A30BOM XPOMATOTI'PA®UHN

B nacrosimee BpeMsi BHIGOp KOHUEHTpPallMH OPraHH4ecKoro pa-
CTBOpHTeNsl B NMOABHXKHOH (ha3e oCylleCTB/IsETCA IJaBHbIM 06pa3oM
MeTofoM npo6 u OmWIMGOK € YYeTOM CaMblX OGIIHX KauyeCTBEHHbIX
NpeACTaBNeHHA O BJMSHHH NOJAPHOCTH COpGAaTOB HA HX yAepKH-
BaHHe.

Jlpyrofi BO3MOXHOCTbIO BbiOOpa COCTaBa MOABHXKHOA (asbl AJas
M30KPATHYECKOTO 3JIIOMPOBaHHs SBISETCS NpoBeleHHe NPOGHOro
pasjeneHust B rpaaneHTHoM pexume. Mcxoast u3 Toro, mpu Kakux
KOHUGHTPAUHSAX 3JIOHPYIOTCS KOMIIOHEHTH  pasjieNisieMOi  CMecH,
MOKHO paccyiTaTh COCTaB MOABHXKHOM (asbl, KOTOpas 00ecmeyuT
npuemMseMoe  ylepKuBaHMe B H3OKPAaTHYeCKHX yCnoBHaXx [226,
c. 173]. Hakoneu, ana peuienHs 3TOi 3ajauyd MOTYT HCNOJb30-
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BaTbCsA pacyeTHbleé METO/AB!, OCHOBAHHBIE Ha MOJEJAX, CBS3HBAIO-
WHX YIEPIKHBAHHE C COCTABOM NOABHXHOH (pa3H M mapamerpamu
rHApogpoGHocTH copbatoB. Takne mogenu noapo6HO paccMOTpeHH
B raaBe 4. Ilpuxoantesa, oaHako, KOHCTAaTHPOBAaTh, 4YTO JeHCTBH-
TeJIbHble yCNeXH B MOJEJHPOBAHHH XPOMATOrpa)Myeckoro NoBeje-
HHA JOCTHTHYTHL B TeX CJyvasX, KOria JeTaJibHhHeE HCCJeq0BaHHs
NpeANpHHHMAJIHCh B KaKOM-1HG0 ONHOM, OTPAaHMYEHHOM KJacce
coeAnHeHHH. B mpakruke ananutayeckux snabopartopuil yacro ot-
CYTCTBYET BO3MOXHOCTb NPOBEJAEHHS MNONOGHHX HCCJAENOBAHHI.
Huoraa passooGpasue pasnensieMblx cmecell u aHAJTH3HPYEeMBIX
BELIECTB OY€Hb BEJHMKO, a aHAJIU3 KaX/I0H U3 cMecell NPECTOHT Bbi-
NOMHHTbL BCETrO HECKOJbKO pa3. B 3tux ycaoBusx He onpaBpaHu
3aTpaThl TPyAa Ha JOCKOHAJ/IbHblE HCCJENOBAHHS H OJHOBPEMEHHO
Pe3KO BO3pacraer moTpeGHOCTb B IKCHPECCHOM OlleHKe YCJIOBHI paas-
nenenns. B nannom cayyae HauGonee pauHOHAJNbHBI MOAXOL MO-
MKET 32K/I0YaThCA B ABYXCTaJMAHOH OTpaGoTKe pexxuma. Ha nep-
BO{i CTalHH JKeJaTeJbHO BLIGPATH YCAOBHH, YTOOB OCHOBHBE KOM-
MOHEHTH CMECH HMeNH KO3(p(HUHEHTH eMKOCTH B npefenax 0,5—
2. B TakoM pexuMme Ha XpomaTtorpamMe 6ojee HIH MeHee YETKO
nposiBATCA GoJee MOJsipHble NMPHMECH, yiepXHBaemble caabee oc-
HOBHBIX KOMIOHEHTOB cmecH. MMeercsa Takke snauuTenbHas Bepo-
AATHOCTb TOFO, YTO Oyaer 3aduKcHpOBAH Becb (MM HOYTH BecCh)
CHEKTP MeHee NOJISIPHBIX, CHJ/IbHee yIepXKHUBaeMblX COeIHHEeHHH. Bo
MHOFHX CJyYasix y»e 3TOT, NEPBHUHBIH pEeXKHM pa3jie/ieHHs NMO3BO-
JIUT OTBETHTb HA MOCTaBJEHHbe Bolpoch. Ecin Bee ke paspgenenue
CMECH HeJ0CTAaTOUHOe, MOXKET NoTpe6OBAThCH H3MEHEHHE CHJB NMOJ-
BUXKHO! (a3bl, YTOGHl 32 cyeT yBenHueHHss kK’ u (B MeHbIell cTe-
meHH) o A0OHTbCA HeOGXOMHMBIX BeadHuHH Rg. Br6op HOBOH KOH-
UEHTPALHH OPraHMYECKOro PaCTBOPHTENs MOXKET OCYIIeCTBAATbCH
C NOMOlIbI0 MOJesel, paccMoTpenHbx B 4.1.2.4. B atom pasgene
Mbl OCTAHOBHMCSI HECKOJIbKO MoapoGHee Ha BhIOGOpe NEpBHYHOTO pe-
JKHMa pa3fieJieHHst ¢ TOMOULbIO PACYETHLIX METO[O0B.

B uaeane cucreMa anpHOpHOro pacyera BeNHUHH YHEpPHKHBaHHS
[OJ/KHA OTBEYaTh CJAelYIOLIHM TpeGOBaHHSAM:

— YHHBepCa/JbHOCTH, INPHMEHUMOCTH K CO€JHHEHHSIM CaMOFO
Pa3JHYHOrO CTPOEHHS;

— TOYHOCTH;

— INPOCTOTE H HAIJISAAHOCTH CTPYKTYPHBIX MapaMeTpOB.

Cpenn paccMOTpeHHHX BblLIe MOJeJeld €CTb OueHb NPOCTHE H
TOYHble, HO HeYHHUBepca/bHble (HampuMep, ypaBHeHHe (4.24)); yHu-
BepcasibHble, HO HE CJMIIKOM NPOCTHE M HeToYyHble (ypaBHeHHe
(4.5)). Io-BuauMOMy, NOJHOCTBIO YNOBJETBOPHTb BCeM Tpe6oBa-
HUSM TPYAHO, H Ji060e NpeAsoXeHHe B 3TOH 06/aCTH SBJAAETCS
KoMnpomHaccoM. TlockombKy cpean JIeKapCTBEHHBIX BENIECTB BCTpe-
YAKOTCS NPeACTABHTEJNH PA3JHYHBIX KJIaCCOB OpPraHHYeCKHX CO€JH-
HEHHH, TO C TOYKH 3peHHs NOCTABJEHHON HaMy 3aJa4H KeaaTelbHo,

18*
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4yTo6bl MOJeNb GblTa MO BO3MOXKHOCTH 6ojee NPOCTOR H YHHBEPCAJb-
HOH, XOTA fICHO, YTO 3TH KayecTBa HeH30eXHO 060opaunBaloTCa He-
KOTOpO# mnoTepefl TouHOCTH. )KelaeMoro pesy/bTaTa MOXKHO J0-
CTHYb, HCNOMb3ysi MO/EJH, aHaJorHYHble YypaBHeHuaM (4.78) u
(4.79), 3amenuB B HMX napameTph lgP uam X Ha ynpouleHHbiH
KpHTepHH FHIPOMOGHOCTH.

7.2.1. YOPOIEHHbIA KPHTEPHA FHAPO®OBHOCTH

[IpeanaraeMbiil yOpOLIEHHbI KPHTEPHHA OCHOBAaH Ha C/elyIOIKX
JLOMYILIECHHSAX:

— pa3Mep MOJIeKYJ OpFaHHYeCKHX COeJHHeHHH ompejensercs
B NepBYI0 OYepelb UHCIOM ATOMOB YIJepOAa,

— CHHJ>KeHHe THApOQOOHOCTH NpH BBeJEHHH B MOJIEKYJy COp-
6ata nossipHOH (YHKHHOHAJBHOR TpyNnbl OnpejpensieTcs AJas 10~
AHQYHKIHHOHANbHBIX cOpOATOB He CTO/IbKO XapAKTEepPOM TpYINbi H
ee crneuuHyeckoll THAPOGMHALHOCTbIO, CKOILKO caMuM (akToM ee
Haauuus (cM. 1aba. 4.9—4.11).

[puHsiB 5T AONyLIEHHS, Mbl, TRKHM 06pasoM, BooOllEe OTKa3bi-
BaeMCsi OT JeTaju3aliH MHKpeMeHTOB ruapodobHocTH. CyMmapHas
ruapodo6HOCTh COeAHHEHHS, MOJIEKyJbl KOTOpOro COCTOAT W3 yrJje-
BOAOPOAHBIX ()PArMeHTOB H MOJAPHBIX (QYHKHHOHAJbHLIX TpYMH,
MoxeT ObiTb Bbipa)KeHa YNpPOLIEHHLIM KpHTepHeM THApOdOOHO-
ctd H:

H=ne+f(ny), (7.1)

rie ny — YKCJO MOMSPHBIX (PYHKIMOHAJbHLIX FPyIIL.

Ananu3 noBeleHHsT MOHOGMYHKIHOHAJbHBIX MOJSIPHBIX cOejHHe-
HHE B yCJIOBUSX o6paileHHO-(a30BOH XpomaTorpaduu OKasbliBaer,
4YTO BBeJeHHe OAHOH (YHKIHOHAJLHOH TpyNNbl BbI3HIBAeT B cpel-
HeM TaKoe e yMeHbLIeHHe ylepKHBAHHUS, KAK U yMeHblleHue yrie-
pOJAHOro ckejera Ha 4 atoma yraepoaa. CjelaoBaTte/ibHO, B caMOf
npocrefimeil Gpopme ypaBHeHHe (7.1) MOXKeT ObiThb MepenHCaHO TaK:

H=n.—4n;. (7.2)

OaHaKo Takasi MoOJejb He MOXeT ObiTb Y10BJETBOPHTE/IbHOH YXKe
HayuHas ¢ f;=2, NOCKOJbKY 3¢p¢eKT HealAHTHBHOCTH B o6pa-
IeHHO-(PA3QBOM pexxXHMe MNPOABJAIOTCA Jaxe NpH BecbMa OTjaJjed-
HOM pacnoJiokeHnd QyHKUHOHAJbHBIX rpynn (cM. Bbime). Ilpu mo-
CNe0BaTe 1bHOM BBeJ€HHH B MOJIEKYJay AOMOJHHTeJbHBIX QYHKIHO-
HaJBHbIX TPYI HeaIAHTHBHOCTb HapacTaeT KaK BCJeICTBHe YBeJH-
YeHHSI YHC/Ia NapHbHIX B3aHMOJEACTBHH, TAK W BCJAEACTBHE YMeEHb-
IIeHHS CPeJHerc paccTosiHHA MeXiay (QyHKIHOHAJbHBIMH FPyNNaMH.
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B KauecTBe 3MnHpHYECKOR (YHKLHH, ONHCHBAIOLIeH HeaalHUTHB-
HOCTb BKJ1a/0B (YHKLHOHAJbHBIX TPYyNNn B rHApo(o6HOCTb, Npeana-
raeTcsi BblpaKeHHe

f(ns) = —4yny. (7.3)

OTaenbHO caeayeT paccMOTpeTh BONPOC BJAHAHHA Ha ruapodos-
HOCTb aTOMOB TaJIOreHOB H aTOMOB cepbl B MepKanTaHaXx H THO3(u-
pax. AHanu3 BeqHYHMH NapuHaabHOR THAPOPOOHOCTH, NMPHBOAHMLIX
PexkepoM, H Toro 3@Qekra, KOTOpHA 3TH rPyNNbl OKa3biBAlOT Ha
ylepKUBaHHe, CBHAETEJbCTBYeT O TOM, YTO BKJIaJ] 4TOMOB Cepbl H
rajoreHoB B rdaApo¢o6HOCTb CHIABLHO 3aBHCHT OT XapaKTepa OCTaJjb-
HOH 4acTH MoJieKynbl. Bce Xe B KauyecTBe cCpejHero, KOMIDOMHC-
CHOTO peIIeHH MOXHO NPHHATD C/EYIOLIHE YTBePKACHHS:

— KaX/Jbifi aTOM rajoreda 3KBHBaJIeHT€H II0 CBOEMY BJHSHHIO
OJIHOIl MeTHJ/IEHOBOH FpyIIe,;

— aToMbl cepbl B THO3)HPAX H MepKanTaHax He MOBbIIAIT H
He CHUXKAIOT Tupodo6HOCTH MOJIEKY/bl B HEJOM.

CJael0BaTesIbHO, B OKOHYATENbHOM BHAE B ypaBHenHu (7.1) He-
06X0IUMO UYJieH N, 3aMEHHThL YJEHOM Np — YHCJAOM 3JeMEHTApHBIX
rHApOdOGHBIX (parMeHTOB B MoJieKyJle, T. €. CyMMOH YHC/ia aTOMOB
yEJepoia H TajJoreHoB

H=n,—4yn;. (7.4)

Kputepuit H He npeTeHiyeT Ha JeTajbHOE ONHCAHHE THAPOGOG-
HOCTH B Y3KHX Tpymnax BellecTB, Maj0o OTJHYAOUIMXCS MO CTPYK-
Type, a NpejasiaraeTcsi B KauecTBe YHHBEpCaJbHO# Mepbl ruapodob-
HOCTH AJISl OMMCAaHHS BellleCTB, CHJAbHO OTJHYAIOWHXCH MO CTPYyK-
Type. M3 cpaBHeHHs HMeHHO TAKHX rpynn BemecTs oOGHapyXHBaew,
YTO YNpOWeHHHHA KpuTepuii rHAPOPOOGHOCTH XOPOIIO KOppeJHPOBaH
C pacCuMTAHHBIMH IO 3HAYHTENbHO OoJiee CNOXKHOH cxeme Mapamer-
pamu 1gP. Takoil pacueT BLIIOJHEH HAaMH AJA pflia COeNHHEHHI,
npejacTaBjeHHbIX B TabJa. 7.2.

Ilns jaHHOrO MaccHBa BewlecTB napamerp H JHHeHHO KoppeJii-
posaH c lgP

lg P=—1,084+0,42H (n=39, F=202, r=0,917). (7.5)

Pa36poc TOYEK OTHOCHTEJLHO NPAMOH CBA3aH I1aBHHIM 06pasoM
¢ pasauyneM B crmoco6ax yuyeTa B3aUMHOrO BJHAHHA NOJSPHBIX
dyukunoHanbubix rpynn (puc. 7.1). M3 ypasnenus (7.5) caenyer,
yto napamerp H MoxeT OGHTb HCIOJb30BAH B MOJEJSX YAepXKHBA-
HIsl, aHaJOTHYHbIX ypaBHeHusiM (4.17) u (4.78):

lg k'=a0+a1H; (76)
lg k' =ap+ayH+aylg C+asH 1g C. (7.7)
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Ta6baunma 7.2

MMponoanxeHHe Ta6JAHUKW 7.2
Pacuernole napamerpor 2udpoobroCTU HEKOTOPbLIX
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Z
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ITpoaoaxenune Tabauuum 7.2 OKROoHuYaHHe Tabauuu 7.2
‘ |2 | 1 T >
@COOH Clg i
3,3 9,4
= N N=
= COCH,CH,CHZN  N—( 42 120
s N=
s——.[NSCHs 27 10,1
N / —21 —16
N" : :
\/ji ) o
N N
H
Ho—QgH—CHZNH—CH3 -05 10 _22 —au
=’ OH
HO
Q I Q 57 17,0 Ny
CH l / -1,3 =09
CHZ(I:HCHZN:CH3
CH3 2 CONHNH2
[ OH
L A0 —45 —38
0 , s
S*NXO 09 41 HOCHz”ﬁ
HO OH
oH OCH,
3 :
Ox¢-0 Hiuxe nokasaHo, 4To ypaBHeHHe (7.6) BHmoaHsETCA ANS pa3-
O HOOGpa3HBIX KJIACCOB COeJHHEHHH.
k 68 16,1 lFomonornueckHe psan. B pamMkax /o060ro roMoJI0THYECKOro
CHy pAAa MOCTOSHHBl KaK TapaMerp ny, TaK H YHCJIO aTOMOB rajore-
0CH3 HOB. 3HauHT, BeJiHuHHA H JHHEAHO CBSI3aHA C YHCJOM aTOMOB YT-
OCH; 7€poja, U ee MOACTaHOBKA B ypasHeHHe (7.6) mpuseleT K yxe pac-

CMOTpPEHHOMY ypaBHeHHIO (4.24).
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Puc. 7.1. Koppensiunss MeXKAy pacyeTHbHIMH
3HaueHHsAMH |gP W yHNpOIIEHHBIM KpHTepHeM
rHApoOGHOCTH JJd COeJHHeHHii, mpejxcTas-
JIeHHBIX B Taba. 7.2.

Coenunenusi, pasninyalomwMecs CTPOEHHEM YIiIeBOAOPOAHHIX pa-
AMKanoB. Mosieky/H MHOTMX KJACCOB DOACTBEHHBIX JIEKAapCTBeH-
HBIX BeLIeCTB HMEIT (PUKCHPOBAHHBIH CTPYKTYPHHIH ¢parMent c
ompejiesleHHHIM HAaG0pPOM (YHKUHMOHAJLHHX TPYNN H YIJ€BOXOPOJ-
Hble 3aMeCTHTEJIH, Da3JH4yalOMHecs MO CTEeNeHH Pa3BeTBJEHHOCTH
HaCBHIILIEHHOCTH, HAJHYHIO H XapakTepy IUKA0B. B pamkax TaKHX
MHOXKeCTB cop0aToB #; TaKxkKe NMOCTOAHHO. OOLIYHO A HHX BHINOJI-
HfleTCsl H ypaBHeHHe (4.24), XOTsl, ecTecTBeHHO, pa3bpoc 3KcmepH-
MEHTa/IbHHX TOYeK OTHOCHTEJNbHO MpPSAMOil perpeccuu Gosblie, yeM
B cayuae romosoros. XpoMartorpaduueckoe MmoBejeHHe nono,é}mx
TPYNI BeIIeCTB MOKeT OhITh OMMCAHO € NMOMOIIBIO ypaBHeHHs (7.6)
Ha puc. 7.2,a B koopaunarax 1gk’ — H npexacrasienn BeJHUHIE
yAepkKHBaHHs 6apGuTypaToB, B3ATHe HaMu H3 paGorel [434]. Tlo
aHasioruy ¢ 1gk’ B ypaBHeHuu (7.6) MoryTr GbiThb HCHOJIb30BaHBI HH-
AeKchl yaepxuBanus /. Ha puc. 7.2,6 B KoopjauHaTax ypaBHeHHS

1=ao+a1H (78)

NpeJCTaBNeHbl BeJUYMHBI YAeDXKHBAHHS aHaJ0roB 3-nMponaHaHH-
JHAOHOPTpONana u3 pabotn [54]. CymecTBoBaHHE KOppesslUH

a) ‘
lgk
1.2 e, 6) I
0.8 . . 1200 o
a°=0,II .‘I//.’a'O;SLi
0,4 a,=0,17 800 a,=3I
r =0,96 r =092
L ! ! 1 400 L )
2 4 6 8H n 15 20 H

f::jloigé Ka?ﬁpgjrl[ﬂuuﬂ MeX1y mapaMeTpaMH ylAepXHBaHHA OapOuTypaToB (@),
e pﬂaaHaHmunonoprponaHa (6) ¥ yNpOIleHHHM KpHTEDHEM TMIpO-
gooocts H. HHble paGor [434] n [54] coorBeTcTBeHHO. 31ech H Ha pHC.
. 6 ayp, @), r obosnavaor cBOGOIHBIA uJeH, Yr.I0BOH KO3bQHUUEHT H KO-
GUUHEHT KODPEISUMH 00CYyKaaeMol 3aBHCHMOCTH.
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MEXJy BeJHUHHAMH YJepKHBAHHS W NapaMerpoM H B oboux cay-
yasix He BHI3HBAaeT HHKAKOrO COMHeHHA. SICHO, OHAKO, YTO H B 3TOM
cayusae napamerp H cssisad JHHeHHOM (YHKUHOHAJLHOH 3aBHCH-
MOCTBIO C He, TOTOMy ypaBHeHHe (7.6) MOJHOCTBIO 3KBHBAJIEHTHO
ypaBHeHHIO (4.24).

CoeqMHeHHsl, Pa3HYAIOUWIHECS CTPOEHHEM YIJIEBOLOPOAHBIX pa-
JMKAJiOB M YHMCAOM (YHKUHOHAJNbHBIX rpynn. B Takux Mmaccusax
coelHHEHHHl OGIIMH CTPYKTYpHHIH ()parMeHT COCTaBJSI€T HE3HAUH-
TeJLHYI0 YacTb MOJIeKyJbl JHGO Aaxe OTCYTCTBYET COBCEM. Ecte-
CTBEHHO, BCe CHeJaHHBle BHIIE AOMYIIEHHs MPOABATCH B MOJNHOM
Mepe HMEHHO B JaHHOM CJyuae, H 3TO HE MOXKET HE CKa3aThes Ha
ToyHocTH Mojeau (7.6). Oanako KoppessiuHsi MexAy BeJHYHHAMH
yaepxuBanusi H mapamerpom  coxpasercs. Ilasi AOKa3aTeabCTBa
3TOr0 yTBepKJAeHHA B KOOpAMHATaX ypaBHEHHHA (7.6) usoOpaxKeHb!
BeJIMUHHBl yJepXKUBAHHA NMPOHU3BOAHBIX IHKJOMEHTaHa — TMOAYIpO-
JyKTOB CHHTe3a MPOCTArJaHJHHOB, NMPOH3BOLHMBIX 1,4-AMCHPOIIHDH-
aAHHa H 5-gropypaunna. CTpoeHHe, mapamerphl H u lgk’ usyueH-
HBIX COeJMHeHHH, a Takxe OOIlasAs XapakTepHCTHKA MaccHBOB BE-
IeCTB ¥ YCJOBHII 3KCIIePHMEHTa NpHBEAEHbl B TabJL. 7.3—7.5. B cay-
yae MPOM3BOAHBIX IHKJIONEHTAaHA BMECTO gk’ B ypasHenuu (7.6)

HCMOJIB30BAaH mapaMerp B, — 3HaueHHe, SKCTPAmOJHpOBAHHOE K
KOHIEHTPAILHH alleTOHHTpuAa 1 MoJb/J:
B'1=ap+a,H. (7.9)

3aBHCHMOCTb BeJIHUHH ylepXKHBaHHS OoT H u3oGpaxeHa Ha pHC.
7.3. Pasa6poc Touek BO3POC, OAHAKO HAJHYHE KOpPe/sliHH H B STOM
c/yyae He BHI3biBAeT COMHEHHH.

K aHaJOTHYHLIM BHIBOAAM INPHBOAMT TaKkxKe aHAJH3 BEJIHUHH
yepKHBAHHSA, B3ATBIX HAMH M3 JIMTEPATYpBl AN NPYrux KJiaccoB
coenunenufi. Ha puc. 7.4,a0,6 upencrTas/eHbl KO3 PHUHEHTH eM-
KOCTH psla MOJHSALEPHHX TeTEPOUHK/IOB H apOMAaTHYECKHX CHCTEM
Ha Hykneocune C18 [423].

B pa6ore [172] npuBejeHsl KO3QQHIHEHTE €MKOCTH CBLILIE 30
CoeHHEHHI — apOMAaTHYECKHX KHCJIOT, OOHapyXHBaeMHX B MoOue.
B HX UYHCJIO BXOAHJNH OKCH-, METOKCHOEeH30OHHHE H (eHHJNYKCyCHbIE
KHCJIOTH, MPOH3BOJHBIe TpHNTOhAaHa, HHI0JA, KOpPHYHOH, MHHAAJb-
HOMl, THIIIYPOBON KHCJOT, MypPHHBI, MHPHMHAHHH H nupHAHHBL YUned
f, NPHEMMaJj 3Hauewus ot 5 go 11, ny — oOT 1 po 5. B kauecrBe
HeMNo(BUKHOH (ha3bl HCMOJB30BAH OKTACIH/ICHIHKATE/D Xpomocopb
LC 7, noasuxHas ¢asa cocTosijia H3 alleTOHHTPHAIA (30%) 1 0,04 M
docdopHOf KHCAOTEL. 3aBHCHMOCTD gk’ or H pns 3TO#l rpynnbl coe-
JMHeHHil npuBeJeHa Ha puc. 7.4,8.

JlaHHble TIO yAepPKHBAHUIO MPOH3BOJAHHX H aHAJIOroB MopjHHa
Ha Bonpanake CI8 [54], moaH(YHKUHOHANbHbIX 2apOMATHYECKHX
amuHOB Ha Jluxpocop6e RP18 [90] # mupHMULKHOB Ha CenapoHe
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OkKoHuaMMe Tab6aunu 7.4
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/“\ CH(COOC H, ),

8,0 2,60

> 0
\/\/Y\A/ Q/\/\/\/COOCZH5 130 565
! OH
OH CH(COOCZHS)2
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1 l 2 l 3
0
COOH
14,1 5,30
OH
0
COO0C._H
23 151 6,66
o
OH
0
COOCH3
7 162 8,50
0 0
0
COOCZH5
Z 19,0 9,0
0
0

Cl18 [126] npe,zLCTaBJl?lg;I Kak (QYHKUHS YHPOILEHHOTO KpHTepHs
; o6roctH (puc. 7.9).

ruﬂgzg)u(?HMOCTb(IZTG) M03BOJISIET ONMUCAThb YJepKHBaHHe pas.rmq-’
HBIX KJACCOB COeIAHHeHHH, H3yuyeHHBIX B DasjHyHBIX TO COCTlaE;é\,
NOJABHKHBIX (aszax, elHHOH Mofenbio. [lasi 3TOro 3HaueHHd agCT_
Heo6X0/lMMO MpHBecTH K OOLIeH KORIeHTPAIHH opraunqecxor(i;; 5
BOPHTEJISl C NIOMOIIBIO TeX MJH HHBIX MOJeJjieH, OMHCAHHBIX B 4. 24
Tak, NaHHble [0 yAEPXKHUBAHHIO TPOH3BOLHBIX 5-(;0Topypaun?am1_
1,4-qMrUAPONHPHAHHA TIpHBeJEeHbl HaM¥ K KOHLEHTpalHH Op
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a) g
1500
1000 -
500
B)
ag= 40,8
ay =
ro= Puc. 7.5. 3aBucuMocts Beauunn ynep-
¥KHBAHHA [MPOH3BOJIHBIX M dHAJOroB
10,4 MopduHa (@), NOAHGYHKUHOHAALHHX
4POMATHYECKHX, aMHHOB (6), mMHpPHMH-
AHHOB (8) OT YNDOLIEHHOrO KpHTEPHs
FHAPOGOGHOCTH.  BenMuuum  yxepiKu-
BaHug H3 paGor [54], [90], [126]
H -5

COOTBETCTBEHHO.

1E€CKOro pacTBoputens 1 Mosb/a. B pesysnsrate mapamerpni 5Tux
CTOJIb PASJHYHEIX 0 CBOHCTBAM TPYNN Yan0Ch BMECTe C MPOHU3BOJ-
HBIMH IIHKJIONEHTaHA ONMHCATb eAMHON MOJenbio (pHc. 7.6).

Takum obpasom, napamerp H peficTBHTeNBbHO OTpa)KaeT BJiHA-

HHe CTPYKTYpHl COPGATOB Ha HX XPOMAaTOrpaduueckoe NMoBeAeHHE.

CymecrsoBanue cBs3u MexXny H u b, H u Igk’ moxer cryxuth

OCHOBOH aMPHOPHBHIX PACUETOB YAEpPKHBAHHS M KOHIEHTPalHH Op-

FaHHYECKOTO MOAM(HKATOPA, HEOOXOAHMON AJist Xpomartorpagupo-
BAHHUS.

Puc. 7.6. 3aBucuMocts YAEPKHBAHHSA Mpo-
U3BOJHHX 5-¢Topypaumaa (raba. 7.2),

1 4-qurnaponnpunina (taba. 7.3) H umk-
‘loneHTada (ra6a. 7.4) oOT ympolleHHOro
Kplitepus raapodobHoctH H.
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792. ANPUOPHBIA PACYET KOHILEHTPALLHH
OPTAHHYECKOTO PACTBOPUTEJA

[IpuBedenHsle Bhlllle CBeJeHHs O CBA3H MeXAy yNPOIUEHHBIM
KpHTepHeM H JAPYTHMH TapamMeTpamMH TrHAPOPOGHOCTH MO3BOJAIOT
Henonb30BaTh H s 0600IeH s BeJHUHH yAepKHBAHHSA H OLEHKH
KOHIEHTPAIHH OPTaHHYECKOTO PAcTBOPHTEJs, OGecneuHBalomen xe-
JlaeMyJo TIOJABHKHOCTb XPOMATOrpaHueCKOl 30HH. Pasymeercs, 0y-
Jy4H BecbMa rpy0oil XapakTepHCTHKOH, mapaMerp H He MoxXer
06ecleyuTh OTHOCHTEJbHO BBICOKOH TOYHOCTH, KOTOPYIO AAK0T MO-
penu (4.78) u (4.79). C apyroit CTOPOHbI, NMpHBJEKATeJbHOH Uep-
TO# 3TOFO KPHTEpHS SBJSETCS NPOCTOTAa H yHHBepcanbHOCThb. Ole-
HHBAS BO3MOXKHOCTH HCNOJb30BaHHsi KpHTepusa H aasi BbGOpa
KOHILIEHTPAUHH ODPTAaHHYECKOTO pPAacTBOPHTeNA, CJEAyeT HMeTb 3
BHJY, UTO B JAHHOM cJlyyae MOJIHOe COBMAJeHHe pPACUETHBHIX H IKC-
IepHMEHTaJbHO Ha0JI0AaeMblX BeJHYHH k' ne Tpebyercs; BaxkHo,
yTOGL B M36paHHOM pexuMe KO3(Q(HLUHEHT eMKOCTH He OKaszajcs
CJAMUIKOM OOJBIIHM WJH CJHUIKOM MaJbIM; OKOHYaTeNbHHH BhIGOD
KOHLIEHTPaliH OPTaHHYeCKOTo DPACTBOPHTENS MOXHO OCYLIECTBHTDH
¢ moMoIIbI0 Mojedieit THna (4.64).

Kputepuit H MoXeT OhiThb HCNONb30BAH sl CTATHCTHYECKOro
06006IIeHHs] OMbITA 10 BHIGOPY KOHIEHTPalH# OpraHHYecKoro pacr-
BOpHTeJsi B TMOABHXKHOH (hase, KOTOpHI HAKONJeH B JHTepaType.
Jlanuble mo pexxumaM pasjenenus cpoilie 600 JexapCTBeHHBIX Be-
mecTs (cM. Taba. 7.7) Gblin mepepaboTaHb ¢ MOMOLIBIO 33aKOHO-
MepHOCTH (4.64), uTOOH BBISICHHTb, KaKas KOHIEHTpalUHs OpraHH-
yeckoro MojaH@Hkaropa HeoOXoAHMa AJsl 3JIOHPOBAHHS NpH k'=2.
3aBHCHMOCTb HaliJeHHOW cpelHeH KOHUEHTpPalNHH aUeTOHHTpHJA OT
napamerpa /H mnpuBejeHa Ha puc. 7.7. CpeaHexkBaJpaTHYHbIA pas-
6poc 3KCTepHMEHTalbHBIX TOYEK BOKPYr KPHBOH coCTaBasieT 10—
129%, T. e. JaHHas KpHBAs MOXeT GBITh HCMOJb30BAHA Anf alNpHOp-
HOM OLEHKH KOHIEHTPAlHH OPTaHHYecKOro pacTsopuTess. 3anas-
WIHCh JKeJATEIbHBIM 3HaueHueM k'=2, ¢ BBHICOKOH CTeNneHbio BepoAT-
HOCTH NMOJYUHM B 3KcriepuMeHTe 3HaueHue 0,7<k’<50.

C,o/o T
80t

60

40

20 Puc. 7.7. 3aBHCHMOCTb CpefHefi KOHIEHTpa-
LHH  AUETOMHTPHaIA ¢, NPH KOTOPOH
k03UIAEHT eMKOCTH paBeH 2, OT yMpo-

H llleHHOTo KpHTepHs ruapodobHocTa H.
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7.3. YCJIOBHUST XPOMATOTPA®UUYECK

’ Or'O AHAJIM3A
OCHOBHBIX T'PYIIIT JIEKAPCTBEHHbBIX BEILIECTB
W OTAEJIbHBIX COENUHEHUH

B npenwecrBylomux raasax xanuoi KHHTH BHHMaHHe OBLIO
COCPEOTOYEHO B OCHOBHOM Ha OOLIMX KOHUENMIHAX, KOTODBIMH
KET PYKOBOACTBOBATLCS SKCNEPHMEHTATOP MNpH pa’3pa6ogxe Me“’lli‘g:
él:;)o%?suelﬁil;;m I(_)Ipraﬂnqecxnx COe/IHHeHHH, paHee He XpoMaTorpa-

- llpuBeseHHHI MaTepuan na
igmposamca BO B3aUMOJeHCTBHH ppasﬂoogpzﬂi&mq?ﬁgggobs Oig:
O MOET OKaSErncs: Toncansom 5 ey ThedaaeCKOrO TpOCCC:
¥ KHX CHUTYaLHSX, KOTJa MOUCK
ggﬁgsgﬁ Pasie/eHNd B nHTepaType HenesecooGpasen JiuGo Kor;a

POH3BE/ICHHE YCNOBHH, ONMyOJNMKOBAHHHIX B JHTepaType, 3a-
TpyaHuTennro. Tem He menee xpomarorpagucry HeManyio noMop
;4:3; OKa3aTb (QakTHYECKHe CHpaBOYHble WU 6H6Jmorpaqmqecxuplle
Aai neexggc:::}?:;?( grelpeeléeTJéeHHblx KJIaCCOB NpPeNnapaToB H OTAesb-
e IECTB, COCTABJAIOUIHE COLEPKaHHe AAHHOrO
Bemlgg’f;mnla(é?xl;% MIOCBAIICHHBIE  XPOMATOrpaQHH  JieKapCTBEHHHX
pel on’zm'r Ho YCJIOBHO OTHECTH K OAHOH M3 AByX rpynn. B mep-
n?r]m Bxo] PabOTH, B KOTOPLIX paccMaTpHBAIOTCA OGwWwIHE yCiOBHS

CODEHHOCTH XpOMaTorpaduH TOH WJAH HHOM TPyNNbl BemecTs
C(l)OpMPIpOBaH}EOH N0 NPHHIHIY XHMHYECKOrO POACTBA HJIH CXOACTBA
Guosiornueckofl akTHBHOCTH. Bo BTOPYIO [PYNNY MOXHO BKJIOYHTD
paéng O aHaJH3y OJHOrO HJIH HECKOJIbKHX BEIeCTB B KOHKpeT-
:(l))ll;( o0bekTax. B Tabn. 7.6 npuBemeHn cBemenus o paborax mep-
5 TPYNOH, Beueawnx 8 1980—1986 rr., T. e. B TOT Mepuoa, Koraa

KX yiKe DOCTHII2 CBOErO METOAHYECKOrO COBeplIeHCTBa, ’

pas Ta6auua 7.6
aborst no xpomarozpaduu ordesvnolx 2pynn AEKAPCTBEHHBIX COeOUHeHUL

Kaace coeandenudt '
(YHCAO H3YYeHHBIX BeilecTB) Mpeaver uccaencsanns Thurepa-
TYPa
1 2 3
Azkanounn
& I g)ﬁaop, 16 ccriok a0 1975 r. [51
CJIOBHAI HOH-MApHO# XpoMaTorpaduu B [415]
NPHCYTCTBHH THAPO(POGHHX  KaTHOHOB
(19) H aHHOHOB
& OnTHMH3auHs pasfeJeHHs Ha CHIHKarese [151]
Hcenomb3oBanne opranuueckux MOAH(}HKa- [272]

TOPOB MpH HOHOOOMEHHOii XpOmarorpa-
OHH Ha OKHCH a,IOMHHUA
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Mponoaxenne Tabauun 7.6 Mporoaxenne Ta6auum 7.6

1 2 l 3 : 2 I i
H u [325] NPOH3BOAHBE (eH- OntuMH3auuA pasfelleHHs B DeXKHMe HOH- [251]
Aakazonmsi (14) Bansnue cojpepXaHHA MeTaHoJaa, p IHKJHAHHA (4) HAPHO XpOMaTorpaguu
KOHLEHTpauHH GyhepHoro pac;‘Bopa H:: Anecretnkn MectHbie (20) O630p, 22 cchi/kH [160]
BeNHUHHBl  YyAepKUBaHHS. €Xanus (5) TlpuMenenne cHCTEMBl HHIEKCOB yaepiKu- [365]
yAepKHBAHHA Ha oxraneanCH.}lHKal‘eJ(l)e 301 Bannd. Bansmue cocrasa n pH pacr-
GapeHHka (22) Pasjenene SHAaHTHOMEDOB B HOPMaabH 1391} BODHTe/If, TEMNEPaTypH H THNA cop-
¢a3oBoit CHCTeMe, JHHAMHUECKH MOIH- GeHra
GHUHDOBaHHOA ~ ONTHYECKH  AKTHBHOH AHTH6HOTHKH O630p, 9 cchaok 1o 1975 r. [51}
Kam(popcyIbHoHOBOH KHCAOTOl Heere- 110] (9) Metonuka onpegenenHs B Moue [385]
(3) Onpenenente B naasme H Mote. e ( (13) OcoBeHHOCTH  MOBeZeHHS  NMPOH3BOLHBIX [284]
A0BaHHe CTAaGHABHOCTH B pas MEHHIIHJVIHHAE, B-1aKTAMHBIX aHTHGHOTH-
cHCTeMax KOB, TeTPAUHKIHHOB. B3sauMmoneiicTsHe
(17) VYenous xpoMatorpaguu B CHCTeMe, JH- [390] C CHJHKAreneBOll MaTpuieil O6paleHHO-
HaMHYeCKH MOJH(HUHPOBAHHOH HOHO- dbasoBoro copenta
o6MeHHHKaMHK (8) Pasnesenne croXuelx cMmeceil [199
(22) Pasnenenne B oGpamieHHO-(pa30BOM pe- [388] (18) YcnoBus pasnenenns B peKMMe HOH-map- [442
JKHMe, pOJb aneTOHHTPHJAA B MOABHXK- HOH xpomarorpacuu
Holt (ase . 8 (23) Mertonukn pasnesierns [441]
(21) Pasnenedne, BeJHUYHHb YXePKHBAHK: [389] AHTUGHOTUKH- AHTHMH- YCnoBHSL Da3ieNeHHS H KOJHYECTBEHHOrQ [38]
pasJHUHEIX CHCTEMaX pacTBOpHTEJEH Ha wuHE (10) aHanu3a. ®NyOpHMeTpHUECKOE JeTeKTH-
CHAMKareae H HHTPHJACHIHKarene 4 POBaHHE  [aHCHALHHX  NPOM3BOIHBIX,
omuyma (6) Onrumu3auds pasneneHus . [314] 3JeKTPOXHMHUYECKOE [eTeKTHPOBaHHe
(4) YcioBusa pasjpeneHHs B HOH-IADHOM P aHTPaUHKJIHHH (6) YcnoBuS aHanH3a B GePMEHTATHBHBIX KHI- [41}
®KHMe. JleTeKTHpPOBaHUe ; KOCTSIX
- 1 -
(9) KonanuecTBeHHHH aHaaH3 }49i B JaKTaMHHe (14) AHamns B 6HOMOrMYECKHX 0OBEKTAX [241]
(5) MeToaHKka aHa/H3a KCTPAKTOB 119 NEAKOMHUKHE (12) Metoauka pasgenenus [61]
(5) Venosus BHAeNeHHA H aHanH3a Ha aMH- {119] NeHHLUHIJIHHH 0630p [303])
HOCHJIHKareJe 1302] TETPANUKIHHE (4) MeTon pasnenenus Ha CHAHKArese [11]
cnopeier (12) OnTHMH3AUHA Pa3jeleHuss Ha CHIHKarene, (11) ONTUMH3ALAS pa3jedeHus [286)
pa3jeneHHe H30MepOB o [41] (13) B3)KX Ha momuMepubix cop6entax, mpe- 1326]
(N YcnoBus  aHanH3a B (pepMEHTATHBHBIX HMYIeCTBA 3ITOr0 BADHAHTA MNPH KOJH-
KHAKOCTAX [147] YeCTBEHHOM aHaJH3e
(22) Mertonbi pazaenenus e mi [390] (3) HcrnonbsoBaHHe CHAMKAreNs H OKHCH agio- [281]
(16) VYeaoBus xpomartorpaguu B CHCTEM ’ono- MHHHS B KauecTBe KAaTHOHOOOMEeHHHKOB
HaMHYeCKH MOJH(HUHPOBAHHOH HOH (15) Bausune cocraBa mnogBHXKHON (asw Ha 1313}
o6MeHHHKaMU BEJHYHHB yaepXHuBaHHA. OG6CyKienue
(14) I'pynnoBoe pa3jeneHHe Ha cunnxargne, [394] MexaHH3Ma yiepKHBAHHS
METOIHKH aHaliH3a B peXHMe 00pa 9) Hccnenoanse cenekTuBHOCTH pasznenenust 48]
ienHo-dasoBolt xpomatorpagiuu 250 B 3aBHCHMOCTH OT COCTaBa MNOABHIKHOI
xunHbe (6) Meron aHanM3a B JekapcTBeHHnx ¢op-  [250] dasu
Max Ha OKTaJelHJCH/HKAreJe 0 uepanocnopuubl (7)  Merton aHaiusa B GHOMOTIYECKOM MaTe- {81]
(9) YcioBus pasjgeneHHss Ha CHIHKareae [?6% pHarte
AMGeTaMuH H IpyTHE 0630p, 23 CCHIKH [160] (7)  Mertoan obpamenHo-pasoBoii 1 Hou-map- {275]
CTHMYAATOPH  (20) HOH xpoMaTorpadHH a1 HcclefOBaHH
Anabonuku (7) Auanu3 MHKDOKOJIMUECTB B M.1a3Me H Chl- [446] IJ1a3MH H MOYH
BODOTKE KPOBH, B Mouye H JIpYTHX OHO- (11)  Vnepkusanue kak dynxuus pH # HOHHON [332
P p ; p
o6beKTax B BHiE JAHCHINPOH3BOIHbIX CHAH MOABHXHOR (asH, aHaaHs B
(15) MeTonbl pasieneHHs H [eTEKTHPOBaHHA [235] (5) Hmasme KpoBH [104]
CCIe[I0BaHHe  CEJEKTHBHOCTH  paspelie-
X MpemnapaToB 383 o
Ananvretugn (40) Aunanus JiekapCTBEHHHX Mpenap [447] HH B peXHMe HOH-NapHOli XpoMaTo-
npou3BoaHbie Genzo- ComocTaBieHHe DPasaHYHHX METO10B aHa- [447} rpadun
Mopdana (9) Jau3a B TabaeTkax 31JJOPaMULHHH (5) AHanH3 KyJZbTYpaabHOfl JKHAKOCTH, mpH- [132]
HapKOTHUeCKOro fefi- MeTol NpOrHo3HpOBaHHA HHIeKca Y1€ep- [54] MEHEHHe [eTeKTOpa C MHOOHON MaTpH-

creag (23)

JKHBaHHs MO KOHcTaHTaM [aHua

uei
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Mporoaxkenune Tabauub 7.6

2

3

AuTHrHCTaMHHHHE Tpe-
napath (10)
AuTHenpeccaHThl
TPHUHKIHYeCKHe (7)
(3)
(12)
(12)
(7

(23)
Bap6urypata (16)

(6)

(11)

4

(1t

(10)

(29)
(28)
H anganoHan (15)

Bensoanaszenuun (19)

(15)

(9)
(16)

OnrtuMH3auHA YCJIOBHH PasaeneHHs

OnTHMH3aUHA peXHMa
Ha CHJHKareje

Mertoauka onpeaelenHs B M1a3me KPOBH

Bausiuve 15 pasaHYHHIX aMHHOB — po06a-
BOK K TMOABHXKHOH (paze Ha BeJHUYHHL!
yAEpPKHBaHHA H CHMMETDHIO [HKOB

PoJb cocTaBa HemOJABHXKHOH H MOJBHXK-
HOif (a3 B CHMMETPHH XpoMmaTorpacs-
YeCKHX MHKOB

Bausiuse A06AaBOK aMHHAa B 3JI0€HT MPH
obpaieHHO-(pa30BOH xpoMaTtorpacdux
MexaHu3M yjepKHBaHHA

Br6op moABHXKHHX (a3 aad pasieneHHs
Ha CHJHKaresde, cnocol SKCTPaKUMH H3
na1a3Mbl

BenAHUHHH yHZepXKHBaHHSA, YCJOBHSA BHje-
JIeHHSI H3 MOYH

O630p, 17 ccbl1ok

Bu6op onNTHMANbHEIX YCIOBHI pasie/ieHHs
BHpeneHHe B peXHMe HOHOOOMeHHO# M
obpauienuo-pa3oBoil xpomaTtorpaduu
TloBHlleHHe 4YyBCTBHTeJNbHOCTH aHaaH3a
Mexna6opaTtopHas BOCHpPOH3BOJHMOCTD
BeNHYHH yaepxKHBaHHA. Cmoco6H mnpen-
CTaBJIEHHA JaHHHX

CpaBHHTe/bHOE HCC/eOBaHHE HHIEKCOB
YAEDKHBaHHA H KO3pdHUHEHTOB eM-
KOCTH KaK NapaMEeTpoB AJs KauecTBeH-
HOro aHanusa. DBausHHe NOJIBHKHOK
tdasn

HcnonbsoBaune Y®P-1eTeKTHPOBAHHA HA
JABYX XapaKTePHCTHUECKHX AJHHAX BOJH
A HaeHTHOHKanHE Gap6HTypaTOB i

CucreMa uaeHTHOHKAUHH AAA CYI1€GHOMH
MeAHUHHH, OCHOBAHHAas Ha COBMECTHOM
npumenennu I[DKX, B3)KX m» TCX

VYaepxupaHue copb6aTOB B peXuMe rpa-
JIHEHTHOrO 3MIOHPOBAaHHS Ha OKTajelHi-
CHJIHKareje

OTHOCHTEJIbHBIE BEJHYHHB yIepXKHBaHHA

Ananus B GHOJNOrHYECKOM  MaTepHa.ie
nocje THADOJH3a TpenapaToB M MeTa-
GOJMHMTOB B COOTBETCTBYIOLIHe OGeH3odpe-
HOHBL

KoJanuecTBeHHEI aHalH3 B BHAe GeH3ode-
HOHOB

Bausnue coctaBa NOABHXHOH ¢pasH Ha
yAepKHBAHHE H CeJEKTHBHOCTb pasle-
JEHHS HMa MeTWICHIHKarene. YcaoBus
aHalH3a B MJ1a3Me KDOBH H Moue

xpomartorpacpuu

1289]
[113]
[157]
(257]
[380]
[210]

[414]

[428]

[443]

[150]

[228]

[91]
[419]

{420}

[407]
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Mpoxonaxeuue TaGauun 7.6

2

3

Beusoanasenunm
(24)

H 6eH30THA3eNHHH
(10)

Bera6aokatopu (18)

BHTaMHHH
A (5)

BOJOPaCTBOpHMble
(5)

KHPO- H BOJ0OpacT-
BopuMHe (15)
KHPOPACTBOPHMbIE
(4)

(3)

H aHagaord (14)
E (49

Taamounnorenn (16)

I'HKO3HIbl HaNepCTsiH-
KH (23)

Hmunasonuna npous-
BoJHHe (3)
Kerocreponnn (13)

Kontpauentusun mepo-
paabHne (10)

KopTtukocrepounnt (24)

(12)

JlekapcTBeHHbe BellecTBa
pasubix kaaccos (108)

(30)

BelHuHHE! yaepKWBaHHA B ueTHpeX Xpo-
MaTorpauecKnx cHuCTeMax pasJHYHOro
XHMHYECKOro THNA

Pasznenenne npocTPaHCTBEHHHX H30MepoB
H H30MEPOB IOJMOXEHHS Ha CcHJHKareje
H OKTaJeLHJICHIHKareje

Koppeasunn ynepxkusanus c kosdpduuu-
€HTaMH pachpeleneHHs

Monorpagus

Yen0BHSL rpajHEHTHOrO 3MIOHPOBAaHHA Ha
OKTaJIeLHNCHIHKarene. AHanu3 B KJIH-
HHKe

YcioBHs aHaaH3a COBMECTHO ¢ KOQ)epMEH-
TaMH

Aunanus B JICKAPCTBEHHBIX TMpenapaTtax

MeTonHKa COBMECTHOTO H30KDPAaTHYeCKOro
pasneneHus

MeTOoIHKa KOJIHUECTBEHHOTO ONpejeJeHHS
B TabJeTKax

MetonHka pasjeneHus H aHaaM3 B WH-
IIeBHIX APOAYKTaX

Meton anamsa o-, B-, y- H 0-u30MepoB B
Pa3IHYHHX OHONOTrHUECKHX O6BEKTax

0O630p, 17 ccninok

Pazneneine Ha CHIMKarene MNPOH3BOLHBIX
€ 4-MHTPOGEH3OMAXNOPHIOM, KOJHYeCT-
BEHHbIl aHAaAH3 HHBEKUHOHHOTO pacrT-
BOpa

Hcnoab3oBaHHe CHAMKAreas H OKHCH aio-
MHHHS B KadecTBe KaTHOHOOOMEHHHKOB

Meroguka nonyueHHs H BeNHYHHM yaep-
JKHBAHHA aHCH/THAPA30HOB

3aBHCHMOCTb YIEDKHBAHHA OT COCTaBa
HOABHXKHOH (ha3H, METO] KOJHYECTBEH-
HOr0 aHanH3a JIeKapCTBEHHHX (opM

CHCTeMb  HOpMAJbHO- H  OBpalleHHO-da-
30BOA XpoMartorpapuu A/ KauecTBeH-
HOro H KOJHYECTBEHHOTrO aHanH3a, aHa-
JIH3 3KCTPAKTOB HaIMOYEYHHKOB, BeJH-
JIHUHHH YAepKHBaHHA

Metonn paspesedds ua cuaHkarede, nu-
HAMHYECKH MOAHMGHIHPOBAHHOM GpOMH-
A0M UETHATDHMETHIaMMOHHS

XapakTepHCTHKH  yjepXKHBaHHS Ha 23
copbeHTax (CHAHKarele H MOJHQHIHPO-
BAaHHOM CHJHKare.se)

3aBHCHMOCTb YAEpIKHBAHHA HA OKTAAEIH-
CHIHKareje  OT  KHCJIOTHO-OCHOBHHIX
CBOHCTB, JHIOQHABHOCTH cOPGATOB H
CoCTaBa MOABHKHOMN -(ha3bi

[148]
1242

1417]

[109]
[42]

1265]
[317]
1302]
[118]
[454]
{400]
[160]

[309]
[281]

[431]

[249]

188]

[194]

[439]

{410]
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OCHOBHOFO Xapaktepa YCJOBHS aHAJH332 HA KOJOHKaX C CHJIHKA- [135] CHMIaTOMHMETHKH, B- AHanu3 ¢ HCTOJB30BaHMEM 3JEKTPOXHMH- [278]
90) reneM. Iloapuxkuas ¢asa — MeraHoa-— 6.10Ka TOpH, aHTHAPHUT- YeCKOro JeTeKTopa
rekcan  (85:15), MoaudHuLHpOBaHHAA MHYeCKHe areHTH, CO-
XJOPHO/ KHCJIOTOH JepKaiiHe BTOPUUHYIO
paueMarn (18) Pe3nenenHe ONTHYeCKHX H30MEpPOB Ha ol- [338] aMuHorpynny (7)
THYECKH aKTHBHOM copGeiTe Creponan O630p, 11 ccuaok go 1975 r. [51]
HapxkoThku (13) PasgejeHHe M KOJHYECTBEHHbIH aHaJHu3 [55] (43) 3aKOHOMEDHOCTH YAepKHBAHHA, ajNqHTHB- [182]
(16) 0630p, 31 ccHiIKa {160] Hble DacyeThl AJS CHJIHKAreAss H OKTa-
HeliponenThueckne aMuHbl MexaHH3M ylAepXKuBaHHA B OGpallleHHO- [425] JEeUHICHIHKares
M aHTHENPEeCcCaHThi (a30BHX CHCTEMax B MPHCYTCTBHHM THI- (6) Ananus B JexapeTBeHHWX Mpemaparax {86}
(8) pOGOGHHX KAaTHOHOB H aMHHOB (11) YeaoBHS GHCTPOrO pasfeleHHS HAa AHHA- [198]
Hurpath n3ocopbuaa (9) YcaoBHA pasjeleHHs Ha OKTA[EUH/ICHIH- 115} MHYECKH MOJAH(HIHDPOBAHHOM CHJHKA-
KareJe refe
noanoaoB (5) KauecTBeHHHA M KOJHYECTBEHHBIH aHaau3 [87] (6) Ontumusauns ycnoBuli amanmsa B Ta6- [83]
B JleKapCTBEHHBIX (opMmax JIeTKax
[upuauHanbaokcHMbl (6) YC/OBHS pasjelleHHA B HOH-NApHOM pe- (62] (24) YenoBUA pa3feNeHHs SKCTPOrEHOB HA CH- [279]
KHMe JHKarejie H OKTaJeuHICHIHKareJe
Mpocrarnanguun (6) IoBhileHHe YYBCTBHTEJNBLHOCTH — J€TEKTH- [116] (11) YcnoBHA paspeneHHs aHIPOreHOB Ha CH- [211]
pOBaHHsl DeaKlHell C QHXPOMATOM IH- JHKarene, pexuM Y®-1eTeKTHPOBaHHS
PHIRHHSA 9) YcnoBust pasgeneHus, XapakTePHCTHKH KO- [89]
(13) VcaoBHA DpasgeneHHss {uc-, TPaHC-H30Me- [261] JIHYCCTBEHHOTO aHAJMH3a KOPTHKOCTEPOH-
POB IPOCTAarJaHAHHOB Ha CHJHKaree JOB, HX ONpeje]eHHe B 3KCTPAKTAX Me-
(12) Pasjenenne B BHIe n-6poMceHalHIOBHIX [22] JNHUMHCKOTO Ha3HAYeHHS
3¢UpOB NO CTeNeHH HEeHACHILEHHOCTH (25) YcnoBHA pa3sjeNeHHS NPOH3BONHHX Iper- [280]
(11) Paszpnenenune H KOJIHUeCTBEHHbIH aHaJqus. [401] HaHAa Ha CHJAHKareJe H OKTaAeLHJCHIH-
MpuBenenn Y®P-cnekTpbl COELHHEHHI KareJje
(8) MeTop pasieeHHs Ha OKTajeuHacuauka-  [215] (17) Henombsopanne netektopa mo paccenpa- [46]
Ton HHIO CBeTa B aHalH3e CTEPOHJHHX Mpe-
(11) MeTonH pasjedeHHs M TNOBBHILIEHHe 4YyB- [133] napaToB
CTBHUTENBHOCTH aHaJH3a HaJMOYeYHHKOB (25) YCJIOBHS pasjeneHHss M BeJMYMHH yaep- [85]
(7 Monyuenne H aHaaH3 (JyopecUHPYIOLIHX {409} KHBaHHA MPH TPAaJHEHTHOM 3/KOHPOBA-
NPOH3BOAHHX ¢ 4-6poMMeTH.-7-aLeTo- HU
KCHKyMapHHOM CyabpaHRIaMEIH O630p, 8 ccuiaok o 1975 r. [51]
H Tpombokcaun (10) AH;:II::o;e?:}IilgMHPO"%OHH“X ¢ 9-aHTpHA [449] 11 OntuMusauus noaBHXHHX (as, cocrosmux  [438)
IlporHBOBOCHaNUTeAbHbie  PasnefieHHe SHAaHTHOMEPOB Ha XHPAIbHOM [426] I{Zriinga)au:;gﬂmpma, MeTaHona, TeT-
cpencrBa (4) HenoABHXHON (a3se 3 A p pogyp
IlpoTuBoONyXxoaeBHe npe- PasjeneHHe ONTHYECKHX H30MEpOB [71] ) Haau3 B OHosoraueckux o6bektax. Hc- [40]
naparte- paueMarth (13) MIONb30OBaHHE aMIepOMETPHYECKOrQ fe-
Iporusory6epKynesnHe Pa3nenenne Ha pasjHYHBIX copOeHTax, Be- [328] TEKTHPOBAaHHA
cpencTBa — IPOH3BOA- JIMYHHbB y/JEPXKHBAHHA, 3JEKTPOXHMHUEC- (11) TeopeTuuecknit aHaiH3 MexaHH3Ma HOp- [386]
HHe THoOeH3amuna (25) Koe JeTeKTHpPOBaHHe MaTbHO-(ha30BOH HOH-MAPHON XpOMATO-
HcuxoTponnsie npena- Meroa aHanu3a H  GJAYOpPHMETPHUYECKOTO (2591 rpadHH, IKCNepHMeHTaAbHOE HCCae0-
patH (38) JIEeTEeKTHPOBaHHA B  CvaeOHO-MENHUHH- BaHHe BJHMAHHA COCTaBa  MOABHIKHOII
CKHX HCCJe0BaHHAX LER
HPOH3BOAHBE aAHOeH- MeTonHKa pasjeneHHs Ha CcHAHKare.e [418] (5) Pasnenenue B peXXHMe HOHOOGMEHHOl H [229]
30 H43eNHHA M OeH- o6palenHo-(pa3oBoli xpomarorpaduu
301uasenuHa (14) TpankBuaH3aTODH O630p, 18 cchok go 1975 r. [51]
CanoHHHW XKeHbileHd (8) Meronnka aHaaH3a, THIPOJH3 B XKEaIy104- [32} Tpnasonobensoanase- Meton aHannsa B Tabaerkax [403]
HOM COKe nHHH (8)
CuvmnaToMuMeTHKH (8) [Ipupona aHomanuit ¢GOPMH MHKOB B HOH- [284] ®enn3THAAMEHA 1MpO- BonsHne 3aMecTHTeNell Ha  BeaHUHHN {145]

napHoi xpoMatorpaduu

u3BoauHe (31)

Y1€pXKHBaHHA
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®eHOKCHIPONAHONAMUHA  YCIOBHS pa3fieeHHs Ha JAHHAMHYECKH [236]
nponsBojune (10) MOAH(HIHPOBAaHHOM CHJIHKareJje
®ropypauna H MeTabo- Bausuue TeMieparyphl Ha pasjeenHe, [114]
aHTH (D) pasjejieHHe TpPH NOHHXKEHHOH Temmepa-
TYype
Sunopduun (13) MeToa  H30KpPaTHYECKOro  3JIOHPOBAHHA. [136]
Hcnonbsosanue 9JIEKTPOXHMHYECKOT0
JeTeKTHPOBaHHSA

PaGoTel BTOpPOH TpPynnbl, & Takxe HEKOTOPOE KOJHYeCTBO [aH-
HBIX M3 paGoT mepBoi rpymmnsl 0606meHs B Tabs. 7.7. Ilpu noxbope
MatepHajsa 145 3TOH TAGAHIB Mb He Npec/ieloBaJH IesiH TMPOLH-
THPOBAThb Bce MyOJHKAIHH, NOCBsIeHHble aHaJH3y TOrO HJIH HHOTO
npenapara, TaKk Kak BO MHOTHX CJy4asxX OJHO H TO Xe JHOO OueHb

6au3Koe pelleHHe XpoMmartorpadHueckod TmpoGJeMbl HE3aBHCHMO

HailleHO Pa3HBIMH aBTOPaMH HJH MO32HMCTBOBAHO HMH H3 OJHOrQ
M TOTO 3Ke mepBOHCTOUHHKA. CKopee HAMH PYKOBOJHJO XKejaHHEe OT-
PasHTh CyIleCTBOBaHHE pasHOOOpPa3HbIX MOAXOJO0B K aHaJH3Yy OAHHX
H TeX e BellecTB — OOCTOATeNbCTBO, KOTOPOE 33YacTyio HeJoole-
HHBaeTcsl BO BceoOLIEM YBJEUEHHHM CTaHAapTHOH oOpameHHo-¢da-
30Bo# xpoMarorpadueii. [losToMy npu or6ope martepHana MO KOH-
KPETHHM BellleCTBAM Mbl OCTAHABJAHBAJHCh TOJIbKO Ha peXkHMaXx
paslesientis, CylleCTBeHHO Pa3/IHYaIOIHXCA MO XapakTepy MOABHXK-
HoM JAHGO HemoJABHKHOH (a3l

C neablo obecneyeHHsi MakCHMaJbHOH KOMIAKTHOCTH TaOJHIB
NPH M3JI0KEHHH MaTepHaja NPHHATH CAelYIOllHe NMpaBHIa.

Homenkanarypa. JlekapcTBeHHble BelleCcTBa PacHoOJOXKeHbl B
Tabnune B ajnpaBHTHOM nopsaake. s npenapartos, ONHCAHHLIX B
[18], mpHHATH HAHMEHOBAHWs COTIACHO 3TOMY CHPaBOYHHKY, B OC-
TaJbHBIX CJyYasX OCTaBjieHbl HaHMEHOBAHHs, HCIOJIb30BAHHbE B
OPHTMHANBHOH JHTepatype, JH60 pexoMennoBanHble [312] mexny-
HapoaHble HAHMEHOBAHHS.

Ynpowennnii Kputepuit ruppodobuoctn H. Moxer ucnoabso-
BaTbCSl COBMECTHO C NpPHBELEHHBIMH peXuMaMHd JJasi Beibopa ycJo-
BHI pa3jeJieHHs BemlecTB ¢ 6u3kHMH H, B nuTepaType He omucaH-
HBIX.

HenoaBuxknas ¢asa. CorsiacHO CJOXKHBLIEHCS NpaKTHKe, HaH-
MeHoBaHusi copbentoB aas BIJKX cocroar 3 AByXx uacred: QHp-
MEHHOTO Ha3BaHHsl CEPHH COPGEHTOB H YCJOBHOHW XapaKTepHCTHKH
HX XHMHYECKOro THa, MOAH(HKALHH, pa3Mepa yacTHIL ¥ np. B tada.
7.7 nns cepui copGeHTOB, MOJYYHBUIMX UIHPOKOe pacnpocrpaHe-
HHe, HaUMEHOBaHHe cJaraercs H3 COKpaleHHOro o0o3HaueHus ce-
DHH ¥ XapaKTepHCTHKH KOHKpeTHoro tumna. Ilepsas 4actb Ha3sBaHus
JaeTcs B COOTBETCTBHH ¢ Taba. 7.8, BTopas — B OPHIHHAJbHOR

Taoauuwa 7.7
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SF-S5W
SF-S5W

PRP-1
Z-0DS
1-C18

0.31M SATA/1%YK+AH+ME=8+
+1+1

0,004M AIl®/pH7,84+AH=4+6
0,01M AIIX/0,000IM HI/ME
[TI+MX+AH +T1A =50+ 504+25+0,1
0,067TM ®B+ME=65+35
TK+MX+AH+TTA=50+50+25+0,1
AH4+B+AM=954+5+0,2

0,0355M HI'®/0,03M KI1®+AH=65-+
+3

XK+ME+TK=0,1+85+15
XJI+3T+AM=98,35+1,6-+0,05
TMT+MX+ME+TOA=85+10+4,75+

+0,25
0,125%ICH+AH+YK=39,5+60-+
+0,5

ME+AH+Kob
B+AH+ME+T3A=600-+340+ 150+

+4

0,02M HA/0,03M YK/pH3,25+ME=
=60+ 40

ME+B=6+4

ME +B=15+85

AH+0,IM KI®/pH3,0=45+55

V1O + YK + UTIC =200+ 3+2

0,IM HI®/pH3,5+ME=6+4
0.0IM HIC+AH=25+75
5%®K/0,15%TA + AH=8+2

0,2M AA/pH5+AH=88+12

004M AB/0,00IM JA+ME=85+415
0,005M KI®/pH4,5+AH=25+75
ME-+0,0043M TCK/0,1 T9A/pH2,8=
=15+85

T'p 6 —100%b 3a 30 mun; A=0,IM
HA/pH4,4; B=ME+AH+B—-10+
+40+50

0,55M HI'®/0,045M KI1®
AH+4-0,003M ®B/pH6,0=2+8

'K+ MX+3T=484+16+0,6
HOC/®K+ME=40460
XK+ME+TK=0,024+85+15
AH+0,0125M AT®+T3A=41+96+
+0,25

XK+ME+TK=0,1+85+15
HIC+ME=4+6

0,06M AA/pH4,6+AH=6254375
0,04M TMOA/®B/pH2,0/0,01M HIC
0,006M ®B/pH4,0+AH=45+55
ME + XK =99,98+ 0,02
B+ME+T3A=50+50+0,05

0,01M AITX/0,0001M HT/ME

0,IM HTA/pH4,3+ME=6+4

0.1M HTA/pH4,3+ME=6+4
ME+B+YK=38+61+1

0,06M ATr'®/pH5,0+ME=5+5
0,035M HT'®/0,03M KO +AH=HA5+

+35

0,006M ®B/pH2,5+ME+AH=68+
+16416

AH+B=244-76

0,006M ®B+ME=6-14

AH+0,06M AB/pH4,5=5+5

0,02M AA/pH6,99+AH=1+49
0,02M KI® +AH=55+45

0,01M AIIX/0,0001M HI'/ME

0,01M AIIX/0,0001M HI/ME
ME+0,IM CK+0,02M HI'C40,25M
HX=141+2+6

0,0025M TI'CK/0,005M HA/pH6,5
0,0IM HIC+VYK+HIIC=87,5+25+
+10

o

Yo, 3
Y-254
Vd-254, 225
Y-254
yV-228

Yo-215
Y-280
Y-262

Y®-365

Yo
Y-258

D-281/418

Y-254
Y-254
Y-259
Y-216
yo-216
Y&-254

Y-215
2

Y-268
Y-200

Y-254
Y-265
Y-470
©-280/300
Y@-215
V-224

Y-215
Y-430
V-254
Y-270
Y®-243
@ 200/-
D 238/450
Yo, 3

Y-237

Y-280
Y-280
YP-254
Y-254, 3
3

Yo, 2
Yo, 3

YD-254
Y-254
Y-254

JCSC,1983,21,4,145

ANCH,1982,54,3,442
JCHR,1985,323,1,191
JCSC,1980,18,3,139
JCHR,1983,278,2,337
JCHR, 1984,309,2,329
JCHR, 1985,345,1,192
AA312

JCHR, 1982,247,1,15
JCHR,1983,274,1,403
JCHR.1983,273,1,213

JCHR,1985,328,1,317

CBM,134
JCHR,1985,342,1,234

JCHR,1983,274,1,376

JCHR,1980,187,1,218
JCHR,1980,183,2,167
JCHR,1983,278,1,220
JCHR,1981,204,1,275
JCHR,1981,204,1,275
JCHR'1980,195,1,146
AA2T5

»”

JCHR, 1982,245,3,355
JCHR,1980,196,1,163
SU24,137

AA289

AA312

JCHR, 1981,206,2,396
JCHR,1985,318,1,122
JCHR,1982,228,1,223
JCHR,1982,247,1,15
JCHR, 1983,275,1,367

JCHR,1982,247,1,15
JA,1981,34,5,608
JCHR,1980,189,2,249
JCHR,1982,245,1,45
JCHR,1982,230,2,438
JCHR,1985,345,1,187
JCHR,1985,318,2,393
JCHR,1985,323,1,191
JCSC,1983,21,4,145
JCSC,1983,21,4,145
AA275

AA277

AA312

JCHR,1984,311,2,301

JCHR,1986,374,1,191
JCHR, 1983,272,2,325
JCHR,1985,345,1,77

JCHR,1982,231,2,361
ANCH, 1981,53,7,960
JCHR,1985,323,1,191
JCHR,1985,323,1,191

JCHR,1985,343,1,203
JCHR,1981,224,1,51

L]



IMpoaonxkxeunne tabauum 7.7

L]

Bap6amua (aMuaobap-
OHTOH)
(amobap6bHraa)

Bap6uran
(6ap6uTOH)

(BepoHauJ)
Bezadubpar
BeMerusun
Benapobayasug
Bensbpomapon

BeH30HI3KroOHHH

Benarponuu

Benokcanpoden
Benunepugon

Berarucruu
Berakcosoa
Berakconon (np)

Beramenpoauu
Berameraon
Beramerason
Beranpoaunu

BerauernaMeranon
Burymasn (nporyanua)

Bucantpen
Bucaxkoaua
bBJaeoMuuun

BaeoMuuun u aunajoru

Bonungoaoa
Bpanno6ap6uton

Bpomazenam

BpoMrekcHH
Bpomandenruapamun
Bpomusosan (GpoMypaJ)
BpoMonpua
BpoMnepunaon
Bpomdbennpamun

Bpyuun

Bykausun

Bymerauna

BynusakanH

Bynpanoaoa

Byrapguon (dennabyra-
30H)

Byrakaun
Byran6uran

ByraMmua (Toabyramua)
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H-SIL

AS HS-C18
AS-HS-C18
H-ODS
H-SIL
N-10C18
LS-RP18
B-C18
H-ODS
B-C18

B-C18

L-RP2
SF-CN

L-CN
U-C8
SF-ODS
L-RP18&
RP-C18
N-C18

Z-0DS, 1-C18

SF-S5W
SF-CN
H-ODS

SF-S5W
SF-S5W
RP-8

SF-S5W

SF-5W
11-ODS

B-Cl18
I-C18
B-C18

B-Cl8

Z-CN
H-ODS
H-SIL
SU-C18
B-C18

N-Cl18
B-C18
L-CN
L-RP18
B-C18
RP-C18
SF-S5W
SF-A10Y
L-CN
B-C18
B-C18
B-C18
SD-CPS
M-CNI10

L-RP18
B-C18
L-RP2
H-SIL
H-ODS
L-RP18

MO + YK +WTIC =200+ 3+ 2
0,IM HA®/pH35+ME=6+4
AH+K®/pH3,2=45+55
ME+B+51+49

ME+B+51+49

0,IM HI®/pH3,5+ME=6-+4

WO+ YK+MIIC=200+3+2
B+ME=45+55

0,0lM ®B/pH3,5+ME=40+60
AH+0,1% KT &=40+60
B+ME=1+1
ME+B+AH+3A+YK=72+23+3+

+14+1

0,3M 3 TA/1%YK+AH+ME=8+
+1+1

0,IM HTA/pH4,3+ME=6+-4
0,01M Kn¢/pH7+AH+ME 40+
+48+12

0,2M AA/pH6,99+AH=10+490
AH+OA/®b=65+35

0,0l1M ®B/pH6,5+AH=65+35
0,02M HIIC/0,2%JA +ME=50+50
AH+B+ 13A=504+50+0,1

0,06M KO&/pH2,8+AH =68+ 32
0,IM Ko&B/pH2,54+AH=7+3
0,01M AITX/0,001M HI'/ME
AH+0,03M AB/pH5,6=40+60
0,4% TMIA/pH3,0+ME+TId =34+
+52+14

0,01M AITX/0,0001M HT/ME
0,01M ATIX/0,0001M HI'/ME
ME+B=6+4

0,01M AITX/0,0001M HI/ME

0,01M AIIX/0,0001M HT/ME

0, 175M ®B/pH1,5/0,65 HIIC+AH=
—1

02M AA+AH 73427

02M AA+AH=1+1

F 24—48%D5 3a 35 mun; A=0,006M
HFC/O ,5%YK/pH4,3; b= 0005M
HFC/O 5%YK/ME .

I'p 28—48 % b sa 45 mMun; A=0,0056M
HI'IC/OS%

b =0,006M HIIC/0,5%YK/ME

0,0IM XK4+ME=11+9

0,IM HA®/pH3,5+ME=6+4
HO+ YK+ HIIC=200+3+2

0067M ®B5/pH7,54+ ME=53447
%TBACD/pH75+ME+AH 700+20+
+300

ME

0,006M HIC+ME+YK=25+75+0,1
AH4+B+4+IT1A=90+10+0,1
B+AH=3+1

®B/pH7,5+ AH=60+40
AH+ B+ J13A=50+50+0,1

0,01M AIIX/0,0001M HI'/ME

OOIM TMAF/JIK/pH6+AH 25+75
FH+MX+AH+HA 50+50+25+0,1
ME+B+¥YK=70+30+1

ME+0,05M H®/pH5=60+40

0,3M SITA/1%YK+AH+ME=8+1+1

AH+B+®K=70-+30+0,1
I'K+MX+AH4ITA=50+50+254-0,1

ME+ ®5/pH4=63+-37

0,01M HA/pH4+ME=30+70
0,IM HTA/pH4+ME=6+4
I/IO+YK+I/II'IC 2004-3+2
0,IM HO®/pH3,5+ME=6+4
<I>B/pH6+AH=80+20

5 6

Vo-216 JCHR,1981,204,1,275
Vo-216 JCHR,1981,204,1,275
V-210 SH-84,25

AA,269

AA269
V-216 JCHR,1981,204,1,275
Vo-216 JCHR.,1981.204,1.275

AA 286
V®-230 JCHR, 1985,344,1,259
V-236 JCHR.1981,226.2.,526
V-273 CHRA,1983,17,2,101
Vd-254 JCHR,1980,183,3,383

JCSC,1983,21,4,145

JCSC,1983,21,4,145
V-229 JCHR,1984,31'1,2,424
V®-254, 3  JCHR,1982,231,2,361
Vd-239 JCHR,1982,237.1.169
V-313 JCHR,1980,182.2,478
V-254 JCHR,1985,320,2,293
Vd-247 JCHR,1980,193,2,255
Vd-254 JCHR,1984,311,1,109
V-254 *
Vo, 3 JCHR,1985,323,1,191
@-275/305  JCHR,1984,311,1,199
©-285/330  JCHR,1986,374.2,321
v, 3 JCHR,1985,323,1,191
Vo, 3 JCHR,1985,323,1,191
V-254 JCHR,1980,183,2,131
Vo, 3 JCHR,1985,323,1,191
Vo, 3 JCHR, 1985,323,1,191
Vo247 JCHR,1980,182.2,359
V-436 JCHR,1982,233,1,235
Vd-254 * :
V-280 JCHR,1985,337,1,182
V-292 JCHR,1984,310,2,361
®-220/320  JCHR,1983,273,2,469
Vo-216 JCHR,1981.204,1,275
V-216 JCHR,1981,204,1,275
V®-230 JCHR,1984.310,1,129
V-230 JCHR,1983,277,1,414

MC JCHR,1985,323,1,81

Yd-245 JCHR, 1982,249,2,373
Y-254 JCSC,1980,18,3,139
Yyo-210 JCHR,1981,223,2,473
Y-275 JCHR,1984,310,2,353
Y-247 JCHR,1980,193,2,255
Yo, 2 JCHR,1985,323,1,191
2 CHRA,1983,17,7,394
Y-254 JCSC,1980,18,3,139
©-340/425 JCHR,1980,183,1,118
Y-254 JCHR,1984,311,1,218
JCSC,1983,21,4,145
Y ®-200 JCHR,1984,309,1,193
Y-254 JCHR,1984,309,2,329
Y-254 JCHR, 1983,275,1,201
V®-254 JCHR,1980,183,3,331
JCSC,1983,21,4,145
Yo-216 JCHR,1981,204,1,275
Yd-216 JCHR, 1981,204,1,275
Y-230 JCHR, 1983,273,1,217



IMpoponxenHe trab6bauum 7.7

1 | 2 3 4 5 6
ByraMua 6,3 SIL I‘Ig-ng'd>+3T+YK=95,5+2+l,5+ AA,305
+-0,
Byranepasin 16,0 L-CN 0,2M AA/pH699+AH=10-+90 V@-254, 3  JCHR,1982,231,2,361
16,0 SF-S5W 0,01M ATIX/0,0001M HI/ME Vo, 3 JCHR,1985,323,1,191
ByTeramart 10,3 SF-S5W 0,01M ATIX/0,000l1M HT/ME Vo, 3 JCHR,1985,323,1,191
ByTo6ap6uron 3,1 H-SIL WO + YK +UIIC=200+3+2 Yo:216 JCHR,1981,204,1,275
3.1 H-ODS 0,IM HI®/pH35+ME=6+4 Y-216 JCHR,1981,204,1,275
Byroguiaonon 10,0 B-Ci8 ME+B=60+-40 Y@-313 JCHR1983,278,2,301
Byrpuntiann 17,0 SF-S5W 0,01M AITX/0,0001M HI/ME VO, 3 JCHR, 1985,323,1,191
17,0 SF-S5W XK+ME+TK=0,1+85+15 yo-215 JCHR,1982,247,1,15
BydaoMeann 8,1 B-Cl8 o,%ozlaM HIC+AH+YK=52+448+ V-275 JCHR,1982,228,1,387
+ ¥
ByhoTeHuH 51 SE-S5W 0,0lM AI1X/0,0001M HT/ME o, 3 JCHR,1985,323,1,191
Bydypasnoa 9.1 S-ODS 0,02M AJl1®/pHY,2+ME=1+3 ®-250/300  JCHR.1980,221,2,327
Basonpeccin N-C18 0.05M AA/pH6,5+ME=61-+39 Y$-220 JCHR,1980,193,3,427
BaHkoMHIHH B-C18 0,0lM T'CK+AH=88+12 Y&-280 JCHR,1982,231,2,463
BaHKOMHIHH H aHaJOrH L-RP8 0,IM A®/pH7,3+ AH=9+1 SH-84,71
Bapoapus P-SI TK+3T=935+6,5 Y-280 JCHR,1982,228,1,346
BepanaMia 16,2 SF-S5W XK+ME+TK=0,02+85+15 vo-215 JCHR,1982,247,1,15
16,2 SF-S5W ME + XK =99,98+0,02 ©-200/- JCHR,1985,345,1,187
16,2 L-DIOL Ml;.(;l—./\llg_‘-l_-gbOOlM JAT &/pH6,6= ©-280/314  JCHR,1985,337,2,412
=70+
16,2 P-SCX AH+ 19A+ YK + B=200+0,86+ ®-206/- JCHR,1983,275,1,195
16,2 SF-S5W +(?1’57J2798’/6
) - 0,0lM AITX/0,0001M HI/ME Yo, 3 JCHR,1985,323,1,191
B . 16,2 U-ODS AH+0,IM K®/pH3=34466 ©-203/320  JCHR,1985,337,1,160
BuaapaGu —2,6 L-RP8 0,005M HIIC/pH7,2+AH=96+4 V-250 JCHR,1982,229,2,487
BHJIOKcaaml 5,0 SF-S5W 0,01M AITX/0,000lM HI'/ME Yo, 3 JCHR, 1985,323,1,191
HHGApGHTOH 2,1 H-SIL UO+VYK+UIIC=200+3+2 Y@-216 JCHR,1981,204,1,275
B 2,1 H-ODS 0,IM HI®/pH3,5+ ME=6+4 V®-216 JCHR,1981,204,1,275
HHKAMUH 13,0 B-C18 0,0lM AK+AH=446 Y®-280 JCHR,1981,204,1,341
B , 13,0 B-Cl8 HIO®/pH3,5+AH=65-+35 Y-232 JCHR,1982,228,1,413
uraMus B3 —3,9 SH-RSPAK 0,55M HI'®/0,045M K& YO-254 AA312
Buramun Kl 25,3 RSIL MX AA.278
25,3 A-Cl18 ME+B=97+3 AA271
25.3 SF-S5W TK+MX=3+1 Y-250 JCHR,1980,200,1,293
(bHITIOXUHOH) 25,3 Z-ODS MX+AH=3+7 Yo-250 JCHR, 1980,200,1,293
Tana3ogHH (KCHJIOMeTa- 10,4 SF-S5W 0,01M AITX/0,000iM HI/ME Yo, 3 JCHR,1985,323,1,191
30JIHH .
ramam)m 20,2 B-CI8 0,058M OCK/0,06M HI'®/pH6+AH= Y-230 JCHR,1985,345,1,184
=98+2
TanoneMus 15,0 L-RP18 0,02M MIIC/0,2% JA+ME=30+70 Y-254 JCHR, 1985,320,2,305
Tazonepnaon 16,1 RP-CI8 AH+ B+ 13A=50+50-+0,1 V-247 JCHR,1980,193,2,255
16,1 SF-CN 0,0112M KA®/pH7+AH+ME=40+48+  Yd-229 JCHR,1984,311,2,424
+
16,1 RP-CI8 AH+0,IM KJ®/pH3,8=55+45 Yo-196 JCHR,1986,374,2,405
16,1 L-CN 0.2M AA/pH6,99+AH=10490 V&-254, 3  JCHR,1982,231,2,361
16,1 L-RP18 0,02M MIIC/0,2% 1A +ME=50+50 Y-254 JCHR;1985,320,2,293
16,1 L-RP18 ME + ®B/pHS8,2 DS85,104
16,1 L-SI60 ME + AH/0,002M KB = 10+90 Yd-244 JCHR, 1984,308,387
I'anuMHOHHE 16,1 RP-Ci18 AH+B=60+40 Yb-254 JCHR,1980,190,2,481
TekcaMHHH (NPHMHAOH) 6.3 SU-LCIS8 ME+0,IM KI1®+TIA=45+55+0,1  Yb-254 SU24,131
6,3 M-CNIO FK+MX+AH+TTA=50+50+254+0,1  Y&-254 JCHR,1934,309,2,329
6.3 RP-C8 AH+0,06M HA/pH7,5=38+62 yo-215 JCHR,1985,336,1,229
6,3 EC-C8 0,IM KId/pH4,4+ME+TIA=61+ AA275
+38,99+0,01
Tekcenan (rekco6apbu- 5,1 H-ODS 0,IM HI®/pH3,5+ME=6+4 Yd-216 JCHR,1981,204,1,275
TOH) 51 H-SIL U0+ YK+ HUIIC=200+3+2 Y®-216 JCHR,1981,204,1,275
51 N-CI8 0,0035M HJ1®/pH3,0+AH=67+33 V-238 JCHR, 1982,228,1,350
Texceran 5,1 H-ODS 0,IM HI®/pH3,5+ME=6+4 Y®-216 JCHR,1981,204,1,275
5.1 H-SIL U0+ YK+ UIIC=200+3+2 y-216 JCHR,1981,204,1,275
TeKCHAKaHH 10,3 B-CN OA/®B/pH2,9+ AH=85+15 V®-254 JCHR, 1983,257,2,400
TeHTaMHUMH (M1p) P-SCX 0,5% ®K+AH=3+7 ®-275/418  JCHR,1981,223,1,131
B-Ci8 0,0056M HOC/pH2,5+AH=85+15 ©-365/440  JCHR,1982,227,1,244
Tenramuuun C U-ODS 2.5%HTC/5%YK+ME=2+8 Y-330 JCHR,1983,281,1,381
T'entabap6uToH 6,1 H-ODS 0.1M HI®/pH3,5+ ME—6+4 V-216 JCHR,1981,204,1,275
6,1 H-SIL WO+ YK+ UIIC=2004-3+2 Vo-216 JCHR,1981,204,1,275
TentamuHoa (np) Z-C8 0,05% HA/pH6,1+AH=55+45 ©-338/445  JCHR,1983,274,1,179
L-RP18 00125M ®b/pH7,2+ME=30+70 Y-330 JCHR,1982,244,1,148
Teponn 11,0 L-RP2 0,IM HTA/pH4,3+ME=6+4 JCSC,1983,21,4,145
THIpPOKOPTH30H (KOPTH- 12,1 A-CI8 ME+B=70-+30 AA271
12,1 B-C18 ME+B=45+55 Y®-254 JCHR,1982,227,1,11

3041)




IIpoponxenune tabauuu 7.7

1 3 I 4 5 6
[CuapokopTtHson 12,1 SIL BX+Tréo+ME+4+VYK=87+6,7+3,4} AA,305
+2,9 ’
T ApOKCH3HH 14,0 B-Cl18 0,1 %AK/pH7+AH=1+1 Yd-25 JCH 5
THKaHTOH 12,0 L-RP2 0.0IM AB/pH4+AH=1+1 y$-253 JCHg’}gg(Q)’%gggg%
TiMekpoMoH 43 B-Cl8 0,01M TBAB/pH4,7+ME=6+4 V®-254, 280 JCHR,1983,278,2,452
THCTanup poAHH 13’3 SF-S5W 0,01M ATIX/0,0001M HI/ME Vo, 3 JCHR.1985,323.1,191
Taaynun 1271 L-SI60 iﬁzrgﬁ-STernaA:ss,sju7,5+ ®-310/340  JCHR;1984,308,1,273
Tnacdenut 111 SF-C18 ME+ B+ YK=67+23+1 -
I'nubeHkaaMuy 16:0 L-RP18 ¢B/-‘;;H6+/{<H=8(—)i—+g(-;_ 0 §$ggg jggg'{ggég%’%’%?
16,0 SF-ODS 0,07M ®B/pH7+AH=54-2 V®-200 JCHR,1982,227.1,93
Tanbonypua 100 L-RP8 ME+B=7+3 V-230 JCHR,1980,183.1.115
TanKaa3n1 8.1 AE 12M ATIX+ME+AH =7+3+ 4 V®-227 JCHR; 1980, 183,4,467
TIyTeTHMH L 6.1 P-ODS AH+ K1 ®/pH3,2=45155 Vo-210 SH84,25 =
Toccunoa 18'7 L-RP8 ME+0,1M 11B/pH3,2=80+ 20 3 JCHR, 1985,343,2,387
Tpanpakcun 122 L-RP8 LG AK + B-+AH = 10450+ 40 V-231 JCHR;,1981,210,1,159
122 L-SI60 ITI+UIIC+ME=70+10+1 y-311 JCHR,1981,222,2.303
12,2 SF-SI10W iléiélgg(gﬂ+ME+AM=67+25+ Y-231 JCHR,1981,210,1,159
T'yaiisdensun 20 B-Cl8 A®B+ME=55+45 V- S
20 L-RP8 0,0IM LB+ME=6-+4 Vo273 JCHR.1981.284'1, 144
Hamuaen (amurpuntuann) 16,0 SE-S5W XK+ME+TK=0,1+85+15 Vo-215 JCHR,1982,247.1.15
16,0 RPK-SI 0,025M BYA+ME =20+80 Yo ANCH,1982,54,3,447
16,0 AS-CI8 AH+AM=993+0,7 Vd-218 AA267
160 SU-LC-PCN AH25+ME+0,01M KI®/pH7=60+15+ Y®-215 SU24,131
+
16,0 M-CN10 I'K+MX+AH + A =254 50+ 25 -
160 SF-S5W ME + XK =99,98+ 0,02 TO0HEHO. %?202(?[% jggg’}ggg'ggg’%’?gg
16,0 L-CN 0,2M AA/pH6,99+AH=10-90 V®-254, 3  JCHR,1982,231.2,361
16,0 SF-CN (101121\/1 KO®/pH7 +AH+ME=40+48+ Y®-229 JCHR;1984.311.,2,424
16,0 L-SI60 ME+ AH/0,002M KB=10+90 Vo244 JCHR, 1984,308,1,387
16,0 SF-S5W 0,01M AITX/0,0001M HI/ME Vo, 3 JCHR,1985,323,1,191
EC-CN ME+AH+0,012M KI1®/pH6,7=43+ AA275
+40+17
Iantponen L-RP18 0,IM AB/pH74+ME=1+1 V-310 JCHR, 1982,228,1,404
RP-C8 ®B/pH68+AH=2+1 V$-375 JCHR,1982,231,2,401
Jle3aMHHOOKCHTOLLHH Z-C8 0,2M AA/pH5+AH=842 Yo-215 *
TlesunpaMui SF-S5W ME + XK = 99,98+ 0,02 ®-200/- JCHR,1985,345,1,187
EC-CN ME+AH+0 012M KId/pH6,7=43+ AA275
+40+17
SF-S5W 0,0IM AITX/0,0001M HI/ME Yo, 3 JCHR,1985,323,1,191
L-CN 0.02M KI&d-+AH=55+45 3 ANCH, 1981,53,7,960
AS-C18 AH+AM=99,340,7 V-218 AA 267
SU-LC-PCN  AH+ME+00!M KI®/PH7=60+15+ Y®-215 SU24,131
195
SF-S5W YK+ ME+ TK=0,1485+15 Vb-215 JCHR,1982,247,1,15
SF-CN 0,0lM KIN@/pH7 +AH+ME=40+48+ Y®-229 JCHR,1984.311,2,424
+12
RPK-SI 0,025M BYA+ME=204-80 yo ANCH, 1982,54,3,447
JIleaMeTHa10KCENHH SU-LC-PCN AH+ME+0 0IM K[ ®/pH7=60+15+ VY®-215 SU24,131
JleaMernaHanpoKceH L-RP18 0, 02M ¢B{£H3+ME=1+1 ©-275/410  JCHR,1982,229,1,129
11-JlesokcunpocrarJia- Z-ODS 0,2% DK +AH=65+35 P, Yo®-210 *
auH E;
JexkcrpoMeropdan B-C18 A®B+ME=55+45 Y-280 JPSC,1980,69,2,212
Ilekctponponokcuden SF-S5W 0,01lM AIIX/0,0001M HI/ME Yo, 3 JCHR,1985,323,191
SF-S5W XK+ME+TK=0,02+85+15 Vd:215 JCHR.1982,247,1,15
JlemeKaphii B-CN 0,IM HA/pH4,5+ AH=50+50 V®-254 JCHR!1985,321,2,401
Jle MeKJIOUHKJIHH SU-LC18-DB TFCI>+AH+0 005M HI®/pH2= Y@-254 SU24,132
=9+9+82
VT-RP 0,001M SHXA/pHG 6+ ME=82418 gg-ggg §g§£’11§%2’119556f3§g
L"RPS 0 lM/JIK+ H=75+25 - s , y 1y
Ilemokcenam SU-LC8 ME-+AH+0,006M KI®/pH6=265+  Y®-245 SU24,131
+16,5+57
Huakap6 (auerazonamui) U-0ODS 005M AB/pH4,5+AH=90+10 Y-254 JCHR,1981,225,1,231
Huadennscyabpon V-Ci8 AH+YK+B=22,6+1,9+755 ,281
(nancon) B-CI8 1,5%YK+ AH =74+ 26 V®-280 JCHR,1980,182,1,130
JlnGensennn SF-5S5W 0.0IM AITX/0,0001M HI/ME v, 3 JCHR,1985,323,1,191
TIHrHAPOKO J€HH SF-A10Y 0,01M TMAT/JIK/pH6+AH=25+75 3 CHRA, 1983,17,7,394
Ilnruspomop guu SF-A10Y 0,01M TMAI‘/JIK/pH6+AH 25+75 3 CHRA,1983,17,7,394
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L-RP18
B-C18
B-C18
V-C18
V-C18

RP
U-ODS

SF-S5W
B-CN
SF-S5W
B-Ci8

RPK-SI
L-RP8
RP-2
RP-2
N-5C18
L-RP18
RP-18
Z-CN

L-CN
L-CN
SF-S6W
SF-S5W
SF-S5W
L-CN
SF-S5W
SF-S5W
SF-S5W
SF-S5W
U-ODS

A-C18
L-RP18&
P-ODS
L-CN
RPK-SI
B-CN
SF-S5W
SF-S5W
L-CN
L-CN
M-CN10
H-ODS
SF-C1&
1-51600
L-CN
L-CN
Z-CN
Z-CN
B-CN
RP-C18
V-Ci8
SU-LC18
RP-18
S-ODS
L-RP18

SF-S5W
I-C18
1-S1600
SF-S5W
EC-CN

SF-S5W
SF-CN

SU-LC-PCN
SF-S5W

0,02M HIC/®B/pH6+AH=9248
ME+B +YK=20+80+ 1

ME + B+ YK=20+80+1
AH+B=37+63

AH+B=37+63
AH+ME+B=3+1+1

0,05M YK+0,05M ®A+B+AH—=9+
1+13,5422,5155

0,01M AITX/0,000IM HI/ME

AH +ME + OB/pH7 =625+ 155 +220
0,01M ATIX/0,0001M HI/ME

0.3M SNTA/I%YK+AH+ME=8+
£141

0,004M AJl®/pH7,8+AH=4+6
0,02M HA/pH55+ME=10+8
0,05M KI®/pH4,5+AH=75+25
0,05M ®B/pH4,5+ AH =80+ 20
0.05M ®B/pH7+AH=75+25
5%YK+ME=4+6

AH+0,05M AB/pH4,5=50-+50
ME+0,05M AJl®+T9A=45+55-
+0,25

AH+B+TIA=90+10+0,1

TTT+MX + AH+ITA =50+ 50+ 2540, 1
0,0IM AITX/0,0001M HI/ME

0,01M ATIX/0,0001M HI/ME

0,01M ATIX/0,0001M HT/ME
[TI+MX+AH + TTA =50+ 50+ 254 0,1
0,0IM AITX/0,0001M HI/ME

0,0IM AIIX/0,000IM HI/ME

0,0lM ATIX/0,0001M HI/ME

0,01M AIIX/0,000IM HI/ME

0,021Ml TMJL/0,02M ®B/pH2,9+AH=
=2+

ME+B+AM=70+30+0,2

0,046M HOC/pH4,84+ME=7+3
AH+KO®/pH3,2=45+55

0,2M AA/pH6,99+AH=10+90
0,004M A®/pH78+AH=4+6
AH+ME 4 ®b/pH7 =625+ 1554220
XK+ME+TK=0,1+85+15

0,01M AIIX/0,000lM HI/ME

0,02M K@ +AH=55+45
I'IT+MX+AH+TTIA=50+50+25+0,1
TK+MX+AH+TITA=25+50+254-0,1
AH+B+4TdYK=80+20+0,1
®B/pH2,9+3T=72428
IK+ME+TIC+XK=65+35+10+40,02
AH+B+ITIA=90+10+0,1
ITT+MX+AH+TIA=50+50+25+0,1
AH+ME+0,007M ®K=10+30+60
AH+4+UIIC+TK=5+10+85
AH+ME+ ®5/pH7=625+155+220
B+AH=704+30

AH+B=9+91

Tro+AH+0,00175M ®K=14+1+98
AH+0,05M AB/pH4,5=50+50

0,IM PK+ME+Trd=33,3+50+16,7
ME+B=45+55

0,01M AIIX/0,0001M HI/ME
B+AH=1+1

I'K+HIIC=85+15

0,01M AITX/0,0001M HI'/ME
ME-+AH+0,012M KO ®/pH6,7=43+
+40+17

XK+ME+TK=0,1+85+15

0,0lM KOo®/pH7+AH+ME=40+
+48+12

AH+ME+0,01M KI'®d/pH7=60+15+

4-25
0,01M AIIX/0,0001M HI'/ME

Y&-195 JCHR,1981,219,1,89

V-254 JCHR,1980,189,2,241
Y-254 JCHR,1980,189,2,241
AA,280
AA,280
Y$-230 JCSC,1983,21,11,495
Y$-254 JCHR,1983,274,1,219
Yo, 3 JCHR,1985,323,1,191
Y®-254 JCHR,1984,309,1,81
Yo, 3 JCHR,1985,323,1,191

JCSC,1983,21,4,145
yo ANCH,1982,54,3,442

V-220 JCHR,1980,183,3,339
V®-337 JCHR,1984,283.1,449
V-254 JCHR,1982,246,1.157
AA,286
Vb-254 JCHR,1980,221,2,431
Vd-254 JCHR,1985.345,1,77
V®-237 JCHR,1983.272.1,149
V®-254 JCSC,1980,18,3,139
V-254 JCSC.1980,18.3.139
Vo, 3 JCHR,1985,323,1,191
Y, 3 JCHR,1985,323,1,191
Vo, 3 JCHR!1985,323.1.191
V254 JCSC,1980,18,3,139
Vo, 3 JCHR,1985,323,1,191
Vo, 3 JCHR,1985,323.1,191
Vo, 3 JCHR,1985,323,1,191
Vo, 3 JCHR,1985,323,1.191
V-280 JCHR;1982,231,1,216
AA271
Vb-304 JCHR,1981,225,1,107
V®-210 SH-84,25
V®-254, 3  JCHR,1982,231,2,361
Vo ANCH, 1982,54,3,442
Vd-254 JCHR,1984,309,1,81
Vd-215 JCHR,1982,247,1,15
Vo, 3 JCHR,1985,323.1,191
3 ANCH, 1981,53,7,960
V-254 JCSC,1980,18,3,139
V-254 JCHR,1984,309,2,329
V®-276 JCHR,1981.223,1,232
V-303 JCHR,1983,262.2,347
Vd-254 JCHR.1980,189,1,137
Vd-254 JCSC,1980,18,3,139
Vd-254 JCSC,1980,18.3,139
Vd-195 JCHR,1983,276,1,445
V®-200 JCHR.1983.276,1,445
Yd-254 JCHR.,1984,309,1,81
V-195 JCHR,1983,275,1,450
AA 281
Vb-254 SU24,136
V254 JCHR, 1985,345,1,77
V-254 JCHR,1983,278,2,439
V-275 JCHR,1985,325,2,395
Vo, 3 JCHR,1985,323,1,191
V-254 .
Vb-254 .
Vo, 3 JCHR, 1985,323,1,191
AA275
Vd-215 JCHR,1982,247,1,15
V®-229 JCHR,1984.311,2,424
Vo-215 SU24,131
Vo, 3 JCHR,1985,323,1,191
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1 2 4 5 6
JLOKCHUMKAUH 10,3 VT-RP 0,00IM 3OTA/pH6,6 +ME=82+18 b 5
’ ’ 'y = - 3
10,3 L-RP8 O.M JIK +AH =754 25 " ycb-ggg (I:(IJ_II-?}? '11$)98802 '1155361’33?57
10,3 SU-LCI8-DB  TI'd+AH-+0,005M HT ®/pH2=9+9+82 Y®-254 SU24,132
ﬁomnepmxon 14,1 L-RPI8 0,02M MIIC/0,2 % JIA+ME = 30+70 V®-254 JCHR, 1985,320,2,305
onak 1,1 SU-LCIS8 A—AFO-‘:!-O!,)?M KA®/0,00lM TCK/pH3=  Y®-280 SU24,131 '
Jlocyenun 15,0 1-S1600 TK -+ ME + I1C+ XK = 65+ 35+ 10+0,02 .
TloTHenuHu 15,0 SF-S5W 0,01M AITX/0,0001M HI‘/ME+ 0.0 53234 jggg’iggg’égg'i'{gf
150 SF-S5W XK+ME+TK=0,1+85+15 V-215 JCHR.1982,247.1.15
Tlodamu 1.1 B-CI8 ME +0,05M TMAT/pHS6,1 =20+ 80 3 JCHR,1980,188.2,420
1,1 SU-LCI8 Aﬁ(;r-eé%m KIA®/0,000lM I'CK/pH3=  ¥Y®-280 SU24,131
Ilponepuson 150 RP-CI8 AH+ B+ JI9A=50+50-+0,1 Vo-247 5
3oMake 9.1 RP-18 AH+0,06M AB/pH4,5=50+50 V-254 3'835%322%3??3?"
3oMenupak 10,4 P-ODS 0,01M AB/pH4+ME=55+45 V-254 JCHR1983.272.1.210
10,4 U-ODS Aﬁggrfgm TBATC/0,05M HA/pH4,5= Y®-313 JCHR,1984.307.2,371
10,4 B-CI8 AH+ ®K/B/pH2,8=50+75 V-
HGoman 4,1 H-ODS 0,IM Hﬂ¢§gH3’,s+ME=6+4 y$-§?§ jggg}gg?%i{%%
4,1 H-SIL WO+ YK+ UIIC =200+ 3 +2 Vd-216 JCHR!1981,204.1,275
U6ynpoden 9.0 RP-CI8 AH4+B+ME+®K=58+37+5+0,05  YP-196 JCHR,1985,344.1.408
90 RP 0,IM HA/pH6,4+AH=651 35 V®-220 JCHR,1984.308,1,350
9,0 RP-18 AH+0,06M AB/pH4,5=50-+50 Vb-254 JCHR,1985,345,1,77
9.0 RPK-C18 ®K+ B+ AH= 145004500 V-220 JCHR!1984,311,2,443
Hpo6yran 4,1 H-ODS 0,IM HI®/pH3,5+ME=6+4 y®-216 JCHR,1981.204.1,275
4,1 H-SIL HO+ YK +HIIC=200+43+2 Y®-216 JCHR'1981'204.1.275
I[/l)?ﬁéxpun (H?onpOTepeHon) CAT 0,25M HIO®/pH4,3 @ JCHR:1982:231’1:121
HI03CKOPGitHOBa ~3,8 RPK-C18 0,04M AB/0,00IM JA+ME=85+15 23 JCHR,1982,245,3,355
Hsokcenak 9,1 RPK-C18 ME+B+YK=55
. =55+ 45+2 Vo,
| 9,1 L-RPI3 5% YK+ ME— 46 VO'2st  JCHR19802000 41
Il:llggl;cp;xam 4.2 B-CI8 TI®+0,056M TCK+YK=50-+49+1 Vd-320 JCHR,1984,305,1,145
eTajoH 153 SF-S5W 0,01M AITX/0,0001M HT/ME Vo, 3 JCHR,1985,323,1.191
H3oHnasng Z-CN ME+B+YK=40459+1 Y@-330 JCHR,1984,307,1,137
B-C18 ME+0,005M 'CK=5+95 V-280 JCHR,1982,232.2,369
B-Cl8 ME+0,IM KId=5+95 Vd-254 JCHR,1981,226,2,250
Hsotunenana SF-S5W 0,01M AIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
WUMuauH (MMHIpaMuH) SF-CN 0’(2118M lI(2D,'~‘I>/pl-l7+Al-l+ME=40~}- Y-229 JCHR,1984,311,2,424
448+
SU-LC-PCN AI—;;—ME+0,01M KL ®/pH7=60+15+ Y®-215 SU24,131
+
SF-S5W ME +XK =99,98+0,02 ®-200)- JCHR,1985,345,1,187
M-CN10 TK+MX+AH+TIA=25+50+25+0,1  Yd-254 JCHR.1984,309,2,329
AS-C18 AH+AM=99,3+0,7 Vo-218 AA,267
L-CN 0,02M KJ®+AH=55445 3 ANCH, 1981,53,7,960
EC-CN ME+A1H+0,012M KI®/pH6,7=43+ AA275
+40+17
13,3 RPK-SI 0,025M BYA+ME=20+80 Vo ANCH, 1982,54,3,447
13,3 SF-S5W XK+ME+TK=0,1+85+15 Vb-215 JCHR,1982,247,1,15
13,3 SF-S5W 0,01M ATIX/0,0001M HI/ME Y, 3 JCHR.1985.323.1,191
133 L-CN 0.2M AA/pH6,99+AH=10+90 V®-254, 3  JCHR,1982,231,2,361
Hmunenem 1,4 H-ODS 0,2M BB/pH7,2 Y-313 JCHR,1984,310,1,71
ViHpanaMuz 40 Z-ODS, L-C18 0,IM HA/pH3,6-+-AH=65+35 V®-241 JCHR,1982,230,1,181
4,0 B-Cl8 AH+B/pH2,8=35+65 Yd-254 JCHR, 1982,228,1,377
HHjexanuug 13,3 Z-C8 0,25M AA/;;H6+AH+ME+TI‘<D= V-270 JCHR,1985,337,2,329
—60+20+16+4
W06y den 12,4 RPK-ODS 0,0IM ®B/pH3+AH=45455 Y-280 JCHR,1980,182,2,262
WHoMeraius 12,0 RP-18 AH+0,06M AB/pH4,5=50+50 V-254 JCHR,1985,345,1,77
120 U-C8 AH+0,1M HA/pH5=30+70 ®-305/370  JCHR,1984,306,1,315
12,0 B-Ci8 AH+0,0lM YK=70+30 Y-250 JCHR,1986,375,1,101
Hugonpoten 11,4 RPK-ODS 0,01M ®B/pH3+AH=45+55 Y&-280 JCHR,1980,182,2,262
11,4 RP-18 AH-+0,05M AB/pH4,5=50+50 Vd-254 JCHR,1985,345,1,77
Honamuza 8,1 L-RP8 0,0lM TBATC/0,01M TPMC+ME= V-254 JCHR.1980,182,2,492
{15+85
Hoanuparer 2,1 L-RP8 0,0lM TBATC/0,01M TPUC+ME= V-280 JCHR, 1980,182,2,492
=15+85
Vinpunzon SF-S5W 0,01M AITX/0,0001M HI/ME yo, 3 JCHR,1985,323,1,191
Kamdopa Z-CN m P CBM,229
KaHAHILHAHA N-C18 0,05M AA/pH4,6+AH=625+375 V-254 JCHR,1980,189,2,249
Kantonpua P-ODS2 ME-+B+85% ®K=50+50+0,05 V-220 JCHR,1981,206,2,311
Kap6amasenun SU-LC8 ME+0,IM KA®+TIA=45+55+0,1  Y-254 SU24,131
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L-RP8

M-CNI10
Z-C8
V-Cl18
B-Ci8
U-0DS
Z-SIL
L-SI60
RP-18
L-CN
SF-S5W
N-SIL
B-PHENYL
CSP-C8

U-0ODS
B-CN
RP-18
L-RP18
L-RP18
B-C18

SIL
B-C18
SF-CN

Z-SIL
Z-C8
SF-S5W
SF-S5W
Z-SIL
SF-S5W
L-CN

B-CN
SF-S5W
B-C18
U-C8
S-ODS
B-C18
AS-HSC18
PS-SIL
L-SI160

L-RP2
N-C18
N-CN
V-Cl18
AS-HSCI8
SF-S5W
L-RP2
B-C18

SF-A10Y
U-ODS

B-C18
B-C18
B-C18
Z-SIL
N-50-5
SH-RSPAK
DM614
SH-RSPAK
DM614
AS-HSCI18

SU-LC18
V-C18
RSIL-C18 HL
EC-C18
N-C18

I'p 18%-23%B 3a 6 mun; A=B;
b=AH

TK4+MX4AH4TTA=504504+25+0,1
O5/pH7+ME=95+5
AH+B=5+5

0,IM AA/pH4+AH=6+4
ME+XJ/1=1043
MX+ME+AM=90410+0,2
MX4+ME+YK=98+1+1
AH+0,05M AB/pH4,5=5+5
0,2M AA/pH6,99+AH=149
0,01M ATIX/0,000I1M HT/ME
YK+0,17M AA+AH=5+1+4
KO®/pH2,34+AH=743
AH%-B+YK+HSA=550+450+0,4+
+01

B+ME+19A=25+754-0,1
0,06M ®b/pH6+AH=65435
AH+0,05M AB/pH4,5=5+5
5%YK+ME=416

0,02M MIIC/0,2% JA+ME=5+5
0,035M YK/0,0060M HKC+ME=4+
+6

0,IM IK+ME+TK=8+864+6
AH+B=47+53

0,0IM KI®/pH7+AH+ME =40+
1-48+12
ME+¥YK+HA=200+0,3+0,1
®B/pH7+ ME=1+1

0,01M AITX/0,000lM HI/ME
XK+ME+TK=0,1+85+15
XN+ME=8+2
XK+ME+TK=0,02485+15
0,02M KO® +AH=55+45

AH+ME+ ®B/pH7 =625+ 1554220
I'M+HUIIC+AM+B=85+15+0,440,2
0,5%YK+Tro=644

0,0425M ®K/pH2,4 +ME=19+81
0,02M KId+AH=37,5+62,5
®B/pH2,35+ME=93+7

0,02M KA ®/pH3+AH=76+24
MX+ME+AM=90+10+0,1
AX3+ME+ YK+ 12A4B=80+20+
+140,5+1

0,IM HTA/pH4,3+ME=6+4
1%AA/pH5,8+AH=65+35
1%AA/pH58+AH+J1O=8+1+1
0,25M KI®/pH2,74+AH=83+17
0,02M KI(®/pH3+AH="761-24
0,01M AITX/0,0001M HI'/ME A
0,IM HTA/pH4,3+ME=644

0.3M 3ITA/1% YK+AH+ME=8+
+1+1

0,0lM TMAT/JIK/pH6+AH=25+75
0,IM HC/0,01% 3OTA/pH3-+ME=
=88+12
AH+ME + ®B/pH6=16+5+79
ME+B=45+55

ME+B=45+55
TK+MX+3T+YK=26+69+3,4+1
AT+B+MX=47+174+36

0,035M HT'®/0,03M KId/B+AH=
=65+35

0,55M HI'®/0,045M K1 d/B+ME=
=65+35

0,01M KI®/pH4,8+AH+TIO=94+
+4+2

Tro+AH+0,001756M OK=1+1+98
AH4+UTNC+YK+B=4+4+1+91
0,05M AT'®/pH5+ME=5+5
ME+B+YK=38+61+1
1%AA/pH5,8+AH=65+35

Y-207

Y-254
Y-254

D-470/550
Y $-465
Y@-250
®-305/375
Y-254
Y-254, 2
Yo, 3
$-310/370
Y@-254
Yo-214

Y-240
Y-205
Y-254
Y-254
Y$-254
p

Y-254
Y-230
Y-229

Y-252
Y®-254
yo, 3

Y-215
@ (mp)
Yo-215
3

Yd-254
Y-254
Y -287
Y-285
Y@-210
Vo-214

Y-254
Y-254

Y-254

Yo, 3

Y-350
Y-254
Y-254
yo

Y-254

Yd-254

Y-254

JCHR,1984,305,1,127

JCHR, 1984,309,2,329.
JCHR,1982,244.2.299
AA,281
JCHR,1981,223,1,155
LC-84,168
JCHR,1980,183,2,246
JCHR,1983.276,1,230
JCHR.1985,345,1.77
JCHR,1982,231,2.361
JCHR.1985,323.1.191
JCHR,1985.341.1.208
JCHR,1982,232.1.186
JCHR1983,277.1.396

JCHR,1984,306,1,436
JCHR,1980,221,2,337
JCHR;1985,345,1,77
JCHR,1980,221,2,431
JCHR,1985,320,2,293
JCHR1980,202,1,99

JCHR,1982,229,1,159
JCHR,1985,343,2.369
JCHR,1984.311,2,424

JCHR,1983,274,1,413
JCHR, 1982,244,2,299
JCHR,1985,323,1,191
JCHR,1982,247,1,15

JCHR,1981,225,1,131
JCHR,1982,247.1,15

ANCH, 1981,53,7,960

JCHR,1984,309,1,31
JCHR,1980,183,2,239
JCHR,1981,223,2,379
JCHR,1982,229,2,503
JCHR,1982,231,1,210
JCHR,1985,348,253
AA,269
JCHR,1983,274,1,372
JCSC,1983,21,4,145

JCSC,1983,21 4,145
JCHR,1980,190,1,251
JCHR.,1980,190,1,251
AA,281

AA269

JCHR, 1985,323,1,191
JCSC,1983,21,4.145
JCSC,1983,21,4,145

CHRA,1983,17,7,394
JCHR,1983,273,2,481

JCHR,1980,188,1,280
JCHR,1982,227.1,11
JCHR,1982,227,1,11
JCHR,1984,306,1,345
AA,286

AA312

AA312
AA,269

SU24,136

AA 281

AA277

AA275
JCHR,1980,190,1,251
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Kpunroumu

Kcunasun
Jlaberanon
JleBaMH30J

JleBoMenpasHH

(MeTOTpHMeNpasHH)
(neBoMenpomasun)

JleBoMuLeTHH (XJOpaM-
theHHKoM)

JleBOpHH
JIufoKauH (JHCHOKAHH)

JIHMEIHKJHH
JIHHKOMHILHH

JTokcanuu
JloHasoJaak
JlouugaMHuH

Jlopasenam
JlopkaHHHA

Masungon
ManpoTuann

(np)

Meb6eBepun
MebGenazon

Mebukap
Menocyaenun
Mesanam (Mepazenam)

Me3unaMun
MesJoIHAIMH
Mesopuaazuu

MekcaMuu
MexkcHJeTH

Menaronun
Meunepon
Meadanau

MeHaXxHHOHBI (BHTaMUHBI
rpynnsl K2)

NN

._
RO = O

—

._...-._.
N
o=

o

<

NG

Qo 00 Q0 Q0 Q0

—— —

XPROANIRL WWWWOW— IO Ul

ot ps pos s e G4 D e O COCOR— R LPOOOO

B-C18
SF-S5W
RP-C18
SU-LC8-DB
B-C18
N-C18

L-CN

B-CN
N-C18
SU-LC8-DB

V-Cl8
N-C18
Z-0ODS
RPK-SI
L-RP2
SF-S5W
B-C18
L-RP8
B-C18

SF-CN
N-RP&

SF-ODS
B-C18
B-Ci18

SF-S5W
SF-S5W
SF-S5W
SF-S5W
N-C18
B-CN

N
SF-S5W
SF-S5W
SF-CN

SF-S5W
LC-RP8
L-RP8
RSIL-CI8HL
I-C18
[-S1600
SF-S5W
B-C18
L-RP18
B-C18
M-CNI10
L-CN
SF-S5W
SF-CN

B-CN
Z-0DS
SF-S5W

1%AA/pH5,8+AH+ 10=8+1+1
[p 3—57%Db sa 15 MHH;
A=®B/pH2,5+ME=93+T7;
B=ME+AH=93+7
29%VYK/0,2%HIC+ME=55+45
XK+ME+T'K=0,02+85+15

ME +0,056M AK=65435

0,05M KILCI>/IE:>HI%—5i—A£-ls=88+ 12
VYK/TCK+ME=55+
HP/+TF¢+AH+0,1M AB/pH3,5=
=0,1+1+468,9+30

0,02M K&+ AH=55+45
AH+ME+ ®B/pH7=625+ 1554220
0,129%TICK/pH3+AH =624-38
ME+AH+0,02M $K/0,02%
T3A/pH3=5+174-78

ME +B=40-+60

0,05M AA/pH4,64+-AH=625+375
0,04M H®/ H3+AH+T3A=87+12+1
0,004AJ1®/pH7,8+ AH=40+60
0,JM HTA/pH4,3+ME=6+4
XK+ME+TK=0,02+85+15

0,3M 3]ITA/I %YK+AH+ME=8+1+1

0,IM JIK+-AH=75425
0,035M YK/0,006M HKC+ME=4+

+6
0,0lM KA®/pH7+AH+ME=40+

148+12
B/pH2,7 +AH = 42,5+57,5

AH+0,IM AB/pH3,5=50+50
0,06M HI'®+AH=60+40
®B5/pH2,3+AH=3+2

0,0tM AIIX/0,000i1M HI/ME
XK+ME+TK=0,1+85+15

0,01M AITX/0,000IM HI/ME

0,0lM AITX/0,000IM HI/ME
0,12%IICK/pH3+ AH =62+ 38
AH+ME+®B/pH7=625+ 1554220
'K+3T=954+5
XK+ME+TK=0,1+85+15
XK+ME+TK=0,02+4+85+15

0,0IM KI®/pH7+AH +ME =40
+484+12

0,0lM AITX/0,000l1M HI'/ME
0,05%TA/®K/pHS5+ ME=25+75
0,017M A®d/pH55+ME=45+55
ME+YK=95+5

0,056M ®B5/pH3+AH=95+5
I'K+ME+TIC4+XK=6+35+10+0,02
XK+ME+TK=0,14+85+15

0,00756M AB/pH3,5+ME4-UIIC
0,02M MIIC/0,2 % JA+ME=30+70
0,05M cDB/RH7+AH=73+27
TK+MX+AH+TTA=50450+25+0,1
0,2M AA/pH6,99+AH=10+90

0,01M ATIX/0,000IM HT/ME

0,0112M KIA®/pH7+AH+ME=40+448 +
+

AH+ ME + ©B/pH7 =625+ 1554220
0,IM &b/pH25+AH=90+10
XK+ME+TK=0,02+85+15

0,0056M TCK+AH4+TIrd=42448-+-10
0,2M AA/pH5,0+AH=75+25
AHJ,—B-;—,&SA=50+50+0,1

0,00256M HAC/®K/pH3+ME=1+4
ME+B=4+6

0,0175M YK+ AH=80+20

MX - TK=25+75

MX+ME=30+70

5 8}
V-254 JCHR,1980,190,1,251
V-254 CHRA, 1985,20,5,289
V-225 JCHR,1981,222,2,308
vo-215 JCHR,1982,247,1,15
V-220 JCHR.1985,337,1,151
V-254 SU24,132
Vb-225 JCHR,1981,223,2,445
3 JCHR1982,227,1,103
3 ANCH, 1981,53,7,960
Vd-254 JCHR,1984,309,1,81
V®-220 JCHR.1984,306,1,279
V-254 JCHR1980,181,1,123
AA’28]11 80,189,2,249
V®-254 JCHR,1980,189,2,
V-200 JCHR.1984,311,2,291

Yo ANCH,1982,54,3,442
JCSC,1983,21,4,145

Yo-215 JCHR,1982,247,1,15
JCSC,1983,21,4,145
Y®-350 JCHR,1980,195,1,35

P JCHR,1980,202,1,99

Y®-229 JCHR,1984,311,2,424
$-282/389  CHRA,1982,16,1—6,
233
Y®-300 JCHR,1983,277,1,427
Y®-230 JCHR,1981,226,2,155
Yo-196 JCHR,1981,223,2,454
Y, 3 JCHR,1985,323,1,191
yd-215 JCHR,1982,247,1,15
Yo, 3 JCHR,1985,323,1,191
Yo, 3 JCHR,1985,323,1,191
Y-220 JCHR,1984,306,1,279
Yd-254 JCHR,1984,309,1,81
$-365/420  JCHR,1984,309,1,107
y©-215 JCHR,1982,247,1,15
Y-215 JCHR,1982,247,1,15
Y®-229 JCHR,1984,311,2,424
Yo, 3 JCHR,1985,323,1,191
V-263 CHRA,1985,20,3,185
Yd-254 JCHR,1980,183,3,311
AA 278

Y-200 *

Y-254 JCHR,1980,189,1,137
y-215 JCHR,1982,247,1,15
Y®-254, 3  ICHR,1981,2222,179
Y-254 JCHR,1985,320,2,293
Y-220 JCHR, 1982,228,1,409
Y®-254 JCHR,1984,309,2,329
Y®-254, 3  JCHR,1982,231,2,361
Yo, 3 JCHR,1985,323,1,191
Yd-229 JCHR,1984,311,2,424
Y-254 JCHR,1984,309,1 81
Y-215 *

y®-215 JCHR,1982,247,1,15
Y-352 JCHR,1982,230,1,97
V-254 *

Y247 JCHR,1980,193,2,255
y®-263 JCHR,1982,232,2,345
©-260/350  JCHR,1981,224,3,338
Y-263 JCHR,1981,222,3,453
Y®-250 JCHR,1981,206,2,333
Y-250 JCHR,1981,206,2,333
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6

Menroa
McIlHKCaHTOH
MenuBakauH
MennpaMuH

MenTasHHoil

Mepuaua (McTHJIDEHHU-
par)

6-MepKkanronypHH

Meckaaul

MecrpaHoan

MeranoH

Meraksanaon (peBoHaJ)

Meramuja
MertanupuaeH

MeTtap6GuTtoH
MeTtaluHKJIHH

MeTtanna3un
MeTtunaaMpeTaMHH

Metnapoda
MeTtusTecToCTEpOH
MertHadeHob6apGHUTOH
MeTHNPHJOH

MeTuJauHIJaHH
MeTorekcHTaljl

Merorekcurton

Mertoknonpamug

Meronason

MeronpoJion

Meropun (dayanuzon)
MeroTtpexcar
MedenaMmoBas kucjora
(napkemex)
Medenesun
Medenntonn

Mexunerun (np)
MHancepHH
Miupazonam
MukoHnazon

MUHOUHKIHH

MuTtokcaurpon
MuroMuiix

Mokcanakram

»
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XLXLOLOOLON
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11-SIL

H-SIL
H-ODS
L-RP18

SF-S5W

B-Ci8
N-C8
B-Ci8

SF-S5W

L-C18
RP-C18

SF-S5W

L-RP8
L-RP8
L-SI60
RP-C18
B-C18
RP-18

L-RP8
L-RP8

Z-C8

B-CI18
SF-S5W
SF-S5W
B-C18
B-Ci8

RPK-C8
V-RP
L-RP8
B-C18
SIL
B-C18
B-C18
N-C18
RP-18

[T+ HIC=99+1
AH + UIIC + DA =50 +50-+0,004
0,IM HTA/pH4,3+ME=6+4

0.01M AITX/0,0001M HI/ME
AH+B+ITA=90+10+0,1

0,0lM AITX/0,000I1M HI/ME
AK+B+ME+4 AH=3+75+ 100+ 100
0,01M AITX/0,0001M HI/ME
HI®+HUIC=97+3

AT+ YK+ B/pH4=20+1+79
AK+B+ME-+AH=3+75+100+100
AH+Tr'®+B=33,5+16,5+50
0,01M AITX/0,0001M HI/ME

AH+ME+<I>B/pH7=625+155+220
B+ME=45+55

XK+ME+TK=0,1 +85+15
AH+ME+B+AM=250+30+10+0,4
0,01M AITX/0,0001M HT/ME
AH+B+ITIA=90+410+0,1

0,IM HA®/pH3,5+ ME=6+4

HO +YK+HIIC=200+3+2

Tr & +AH+0,005M H ®/pH2=9+49+82

0,IM JIK+AH=75+25
0,01M AI1X/0,0001M HI'/ME
XK+ME+TK=0,02+85+15
AK+B+ME+AH=3+75+100+100
AH+B=24+76

AH+TI® +B=33,5+16,5+50
0,IM HI®/pH3,5+ME=6+4
HO+YK+HUIIC=200+3+2
TK+Tréo+ME=72+6+2
AH+B=24+76
AH+B+¥YK=325+67+0,5

MO+ YK+ MIIC=200+3+2

0,IM HJ1®/pH3,5+ME =6+ 4
0,02M MIIC/0,2% 1A+ ME=80+20
0,01M ATIX/0,000iM HI/ME
®B/pH7,5+AH=60-+40
ME+B=1+1

1% KI'd+AH=60-+40

ME + XK =99,98+0,02
HOC/®K +ME =40+ 60
B+AH+TOA=88+12+1
XK+ME+TK=0,02+85+15
AH+0,008M 'HA/0,5M YK =75+ 25
AH+B=70+30

0,04M TMOA/®B/pH2/0,01M HIC
AH+ B+ 19A=50+50+0,1

0,0IM Ad+AH=9+1

AH40,05M AB/pH4,5=50-+50

0,0IM UB+ME=6+4

I'p 18—23%b 3a 6 mun; 23%B 3a

9 Mui; A=B; b=AH

I'p 72—85%Db 3a 18 mun; A=0,04M
AA/pH=7; B=ME

AH+0,06M K®/pH3,5=26+74
0,0IM AITIX/0,0001M HI/ME
XK+ME+T'K=0,1+85+15
ME+B=60+40

0,0026M AB/pH5+ME+Tr®=325+
+62,545

0,01M 31TA/0,006M HA+ME=23+77
0,001M 3JITA/pH6,6 + ME=82+ 18
0,IM JIK+AH=75+25

0,2M AA+AH=75+25
DQA+ME+B4+MX=97+2+41+1
0,0lM H®/pH6,5+ME=70-+30
TBA®/OB/pH7+ AH =822+ 170
0,05M H®/pH6,54+ ME=95+5

0,0IM A®T/pH6,5+ME =964

Yo-237

Yo, 3
YP-254

V-254
vo, 3

@ (np)
V-254
V&-254
Y-280
o, 3

Y&-254

Yo-215
V-228
Yo, 3

V®-254
Y-216
Yo-216
Y-254
Y-350
Yo, 2

Y-215
V-254
Y-280
Y-280
yo-216
Yo-216
Yo-214
V-28

Y-25

Yo-216
Y-216
Y@-254
Yo, 3

Y@-275

$-230/420

Y-236
D-200/-

$-280/300

Y-193
Y-215

®-225/320

Yd-222
Y®-270
Y-247
Y-308
Y®-254

Y@-275
Y-207

O]
Y®-205

yo, 2
Y&-215

Y-254/220

Y-254

Y®-230
Y@-380
Y@-350
Y®-658
Yd-360
Y®-365
Y®-280
Y-254
Y@-230

CBM,229
JCHR,1984,309,1,214
JCSC,1983,21,4,145
JCHR,1985,323,1,191
JCSC,1980,18,3,139
JCHR,1985,323,1,191
JCSC.1983,21,4,145
JCHR, 1985,323,1,191
JCHR,1982,233,1,249
JCHR'1984,309,2,329
JCSC,1983,21,4,145
JCSC.1980,18,11,631
JCHR,1985,323,1,191
JCHR,1984,309,1,81
AA,286
JCHR,1982,247,1,15
JCHR,1983,273,1,223
JCHR.1985,323.1,191
JCSC,1980,18,3,139
JCHR,1981,204,1,275
JCHR.1981,204,1,275
SU24,132
JCHR,1980,195,1,35
JCHR.1985,323,1,191
JCHR,1982,247,1,15
JCSC,1983,21,4,145
JCHR,1986,374,1,191
JCSC,1980,18,11,631
JCHR,1981,204,1,275
JCHR1981,204,1,275
JCHR1983,278,2,458
JCHR1986,374,1,191
JCHR,1984,307,2,481

JCHR, 1981,204,1,275
JCHR|1981,204.1.275
JCHR,1985,320'2,293
JCHR,1985,323,1.191
JCHR.1984,310,2.353
JCHR,1981,222,2.311
JCHR,1981.226,2.526
JCHR,1985.345.1.187
JCHR,1982,228,1,223
JCHR,1985,342.1.199
JCHR,1982,247.1.15

JCHR,1984,305,2/411
JCHR.1984.309.1.198
JCHR1982,245.1.45

JCHR,1980,193.2.255
JCHR,1982,231,1,103
JCHR.1985,345.1.77

JCHR,1981,224,1,144
JCHR, 1984,305,1,127

JCHR,1983,275,1,458

JCHR,1983,275,1,85
JCHR,1985,323,1,191
JCHR,1982,247,1,15
JCHR, 1982,228,1,195
JCHR,1982,227,1,223

JCHR, 1982,227,1,229
CHRA,1982,15,6,367
JCHR,1980,195,1,35

JCHR,1982,233.1.235
JCHR,1982,232.2.355
JCHR,1985,345,1,197
JCHR;1982,233,1,386
JCHR,1981,225,1,169
JCHR,1982,228,1,418
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1 | 2 | 3 ’ 4 \ 5 \ 6
Mopdepuans 12,0 SF-S5W 0,01M AIIX/0,0001M HI/ME v, 3 JCHR, 1985,323,1,191
Mopdus 00 AS-HS-CI8 0,02M KIO®/pH3+AH=76+24 AA,269

90 N-CI8 1%AA/pH5,8+ AH =65+ 35 V®-254 JCHR,1980,190,1,251
90 L-RP2 0,IM HTA/pH4,3+ME=6+4 JCSC,1983,21 4,145
9.0 L-SI60 ﬂ)§3+ME+YK+ﬂ3A+B=80+20+ JCSC.1983,21.4,145
+140,5+1
9,0 SF-A10Y 0,01M TMAT/JIK/pH6+ AH=25+75 3 CHRA,1983,17,7,394
9.0 N-CN 19%AA/pH5,8+AH+ 10=8+1+1 Y&-254 JCHR,1980,190,1,251
90 SF-S5W XK+ME+TK=0,14+85+15 V®-215 JCHR,1982,247,1,15
9.0 B-C18 ME+B+AX=50+50+0,1 3 JCHR,1983,276,1,202
HaGyMerou 9,3 U-ODS ME+0,06M HA/KH3=70+30 ®-284/320  JCHR,1984,336,1,234
Hazgonon 8,1 P-10-SCX OK+ I9A+B+AH=0,15402+80+ Yo, ® JCHR,1983,278,2,469
+20
8,1 SF-S5W ME+ XK =99,98+0,02 -200/- JCHR,1985,345,1,187
8.1 H-ODS ME+B+0CK=>54+145,9+0,1 V$-220 JCHR,1984,305,2,489
Han6yduu 140 RP 0,0lM KIOd-+ME=55+45 3 JCHR,1982,233,1,410
HaauaukcoBasi KHCJIOTa 4,0 B-Cl18 0,12% I ITAB/®B/pH7,4+ME=1+1 Yo-313 JCHR,1980,221,1,129
Hazokcon 10l B-PHENYL  0,06% T9A®/pH5+AH=15+85 Vd-214 JCHR,1983,278,2,329
10,1 B-C18 ME+0,05M TMAT/pH6,1=20+80 ) JCHR,1980,188,2,420
HanTpekcos 111 B-PHENYL  0,06% T9A®/pH5+AH=15+85 V®-214 JCHR,1983,278,2,329
Hanpokces 8,3 RP-18 AH+0,06M AB/pH4,5=50+50 V®-254 JCHR,1985,345,1,77
8,3 RPK-CI8 0,02M ®B/pH7+AH=74+26 V®-254 JCHR,1984,310,2,438
HapkoTus 11,4 N-CI8 19, AA/PH5,8+AH=65+35 V®-254 JCHR,1980,190,1,251
11,4 N-CN 1%AA/pH5,8+ AH+10=841+1 V&-254 JCHR,1980,190,1,251
Hadtusun (nadazonns) 8,3 SF-S5W 0,01M ATIX/0,0001M HI/ME Vo, 3 JCHR,1985,323,1,191
Hean6ap6uTon 5,1 H-SIL WO + YK+ UIIC=200+3+2 V216 JCHR,1981,204,1,275
5,1 H-ODS 0,IM HI1®/pH3,5+ME=6+4 Vo-216 JCHR.1981,204,1,275
Heomuuns B SIL XJ+Trd+B+YK=59+40+0,8+40,2 AA,305
Z-SIL TK+TId=50+50 V$-230 JCHR, 1985,337,1,187
Heomuuuu C SIL XJ1+Tro+B+YK=59+40+0,8+0,2 AA,305
Hedonam 11,3 SF-S5W 0,01M ATIX/0,0001M HI'/ME Vo, 3 JCHR, 1985,323,1,191
HukotHHaMHA (HHALHH- 0,3 AS-HS-C18 0,055M KIl®/pH3+0,06M HIAC+ AA,269
aMua) +ME=60+12+428
0,3 VH-HS201 I'p 6—100%B a:
ob 3a 30 mun; A=0,1M
E%pPMA B=ME+AH+B=10+40+ AA,289
0,3 SH-
Hlfi(l:{%THHOBaﬂ KHCJI0Ta 0,3 CATRSRAK 8,3311& gg;bé_({),QOgSM Koo Y-254 AA312
aiuH) 0,3 V-HS201 I'p 6—10002,5 3a 30 Mun; A=0,IM ve A%HR‘1982'233"'343
E%PPMA; B=ME+AH+B=10+40+ /289
0,3 AS-HS-CI8 0,055M K&/
. pH3+0,05M H
03 RP FME=60-+ 12 28 Aac+ AA,269
: ) H5/0,01 _
Hurpasenam 8 =91+9 /pH5/0,01M TCH+ME = Y-254 JCHR,1982,232,2,261
&1 SUles METBoH6s KIO/oH Y&-254 JCHR,1984,310,1,213
8,1 SF-S +165+57 /PH6=26,5+  Y-245 SU24,131 '
1 SF-S5W XK+ME =
8.1 B-CN AH+MET—$I<5/IJ%IO72=+682%111%5 22 Vo2 JCHR,1982,247,1,15
g,} 11\3/‘-%11\61&1 AH+B=47453 0 55‘5'338 jggg,}984,309,1,81
1 M-CN10 - . ,1985.343,2,
HutpocopGia (aocop- Z-NH2 %iﬁ’éié&?m_w%o”?’”,l Vo-254 JCHR,1984,389§§SS
HonobnommaTpar) LSI10 JCHR,1983,272,1,129
-S1100 BX+Tr®+ME+YK=88+5+4
] Z-0ODS 0.025 K=068+5+4+3 Y®-254 JCHR,1982,235,1,205
HoBokauu (npokanun) 6,1 M-CN10 r’x%+AA//§x}-{+rAcﬁﬁAl$X=2§Biso+25 o204 JCHR, 1982,236,2,481
61 LRb2 O.IM HTA/pH4 3+ ME—614 01 V&-254 JCHR, 1984,309,2,329
1 B- 0,3M 3ITA/1% - ,1983,21,4,145
L mesw 0-3M SITA/I%YK+AH+ME=8+ JCSC,1983,21,4,145
. -S5 0,01M AMX
HoBokaunam . h /0,0001M HI'/ME Y
i) A (npoxa 6,1 SF-S5W 0,01M ATIX/0,0001M HI/ME y$' g jggg%gggggg}}g}
HosenaM (oxcazenam) 9.1 SF-S5W ' PETREES D
, - XK+ME+TK=
TR et o AR B <
X - - .1984.306,1,
Homsd MEFAHLT0005M KN0/pHE=265+  V-245 SUzatar " 2T
€H3UH 10,3 B-C18 AH+
Hounaxaaaun 161 P 10SCX +0,06M K&/pH3,5=26+ 74 Yd-205 J
1 P- AH - CHR,1983,275,1,85
+B+I9A+YK=27+73+0,18+ V-254 JCHR, 1982,231,1,205

+0,18
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o
1 | 2 | 3 ’ ! |
IM FCK/pH3=  Y®-280 $U24,131
Hopagpesanus (HOP3MH- 0,0 SU-LCI8 I‘L‘E'f'O,O'IM KA ®/0,00 I
=10+90 Vo-215 JCHR,1982,247,1,15
HeQpuH) SE-S5W XK+ME+TK=0,02+85+15 AA 281
HopaepanaMua / 15,2 ME + B— 65+ 35 ) 7115
Hopanasenam 103 V-Cl8 T ME4TR=0,1485+15 Yo-215 JCHR,1982,247,1,
10,3 SE-SSW XA BT K002+ 85415 y-215 JCHR,1982,247,1,15
10,3 SF-S5W XK+ME+TK=0,02+85+ y®-215 JCHR,1982,247,1,15
" SF-S5W XK+ME+I'K=0,02+85+15 JCSC,1983,21,4,145
Hop ayokcernHH 80 L-S160 TIX3+ME + YK+ 19A+B=80+20+
Hopwmopduu ) 541 5
+1+0,5+ 1485415 vo-215 JCHR,1982,247,1,1
Hopnetn s 8.3 SESEW T AR o8 Vo-254 JCHR'1980,221,2,419
Hopcyabdason (cyabda- , - 393.1.191
THA30] yo, 3 JCHR,1985,323,1,
Hopobuas 150 SF-S5W g&lgﬂMfgxr/g@gmgmﬁ Vo215 JCHR 952,247,115
130 SU-LCPCN  AH+ME-+0,01M KT ®/pH7=60+15+  Y®-215 ' I
+ -200/- JCHR,1985,345,1,
. XK =99,98+0,02 @ 2,329
120 MoNlo MK 7 ALt TIA S 25450+ 25+0,1 yo-21  JCHR,1984305,
150 AS-C18 AH+AM=993+07 =~ o yo-254, 3  JCHR,1982,231,2,361
150 L-CN 02M AA/pHE.99+AH=10420 ’ AA275
15,0 EC-CN ME+AIP7l+0,012M KO®/pH6,7= 543447
+40+ ANCH, 1982,54,3,
15,0 RPK-SI 0,025M ByA+ME=2o+8080 §$-280 JCHR,1984,309,1,177
81 VT-AE AH+0,05M ©B/pH7=20+ V-280 JCSC,1980,18,11,631
Hopgaoxau 143 SF-ODS AH+TT®+B=33,5+16,5+50 JCHIR, 1985,337,2,429
HopaticTepol i1,2 L-CN 0,02M HI®/0,IM HIX+ME=75+25  ¥0-220 JCHR!1983,275,1,355
Hockanun 11’2 SF-ODS ME+060051M TICK+ YK+ T3A=40+ , 155
+53+6+ ] JCHR,1983,275,1,
11,2 L-SI60 Flg+M(})3(-)i-3§JI+II3A=36:5+10,1+ ye-310 R 95 2508
+ ’4+ s y¢.282 JCHR,IQS ’ (4]
. oM ©®B/pH2,2+ME=235+65 1,2231,243
030/1HUOH 6.1 11:5{)110% g'f,}oyK+M/IE;’+ FK+MX=0,35+4+30+ ¥Y®-300 JCHR, 1981,
Oxcadenamua (ocaamun) , 4 66
OKcauuanHH 9,1 L-RP8 0,02M HA/pH5,5+ME=10+8 V®-220 JCHR, 1980,183,3,339
9.1 N-5CI8 0,05M ®B/pH7+AH=75+25 AA,286
9.1 RP-2 0,06M ®B/pH4,5+ AH =80+ 20 V®-254 JCHR,1982,246,1,157
Oxcukopou 9,1 RP-8 0,0IM KA®+ME+AH=20+30+50 3 JCHR,1984,308,1,359
OKcHTeTpaluKJIHH 9,4 SU-LCI8-DB TF¢-{éé‘\H+0,005M HIr®/pH2=9+ YV-254 SU24,132
+9+
9,4 L-RP8 0,IM JIK+AH=75+25 Y®-350 JCHR, 1980,195,1,35
9.4 VT-RP 0,001M BITA/pH6,6+ME=82+18 V$-380 CHRA,1982,15,6,367
OkcHrouuH L-RP18 0,0157M TAAA/pH4+AH+Tro =82+ V&-254 JCSC,1983,21,11,490
+174+1
Z-C8 0,2M AA/pH5+AH=85+15 Y®-215 .
OxkcudeH i uKAIMHH 12,0 SF-S5W 0,01M ATIIX/0,0001M HT'/ME yo, 3 JCHR,1985,323,1,191
Okckap6asenuH 8,1 L-RP8 I'p 18—23%b 3a 6 muu; 23%b 3a Yo-207 JCHR, 1984,305,1,127
9 Mun, A=B; b=AH
OxcMeTHaHH 8,4 U-ODS 0,02M KCK+AH=30+70 Y®-226 JCHR,1983,273,2,335
84 U-SI AH+ME+B+AM=200+40+10+1,5 Yd-226 JCHR, 1983,273,2,335
OxkcnipeHonon - 70 SU-LC8-DB  AH+®B/TAA/pH3,156=30+70 V®-220 SU24,132
7.0 L-SI60 0,04M TMOA/®B/pH2/0,01M HI'C V®-270 JCHR,1982,245,1,45
7,0 SF-S5W XK +ME+TK=0,02+85+ 15 y®-215 JCHR, 1982,247,1,15
OavroMuiuun N-C18 ME+B=85+15; ®K no pH2 Y&-220, 260 SH-84,96
Onunpamon 15,0 SF-S5W 0,01M AITX/0,0001M HI/ME v, 3 JCHR,1985,323,1,191
15,0 B-CN AH+ME+ ®B/pH7 =625+ 155+ 220 Y®:254 JCHR,1984,309, 1,81
Opuunason 0,0 B-C18 B+3T=1+9 V®-318 JCHR,1983,273,2,475
Opcdenanpun 12,3 L-CN 0,2M AA/pH6,99+ AH=10+90 Y®-254, 3  JCHR,1982,231.2,361
12,3 SE-S5W 0,01M ATIX/0,0001M HI'/ME vo, 3 JCHR,1985,323,1,191
12,3 B-CN AH+ME + ®B/pH7=625+ 155+ 220 V®-254 JCHR, 1984,309,1,81
12,3 SF-S5W XK+ME+TK=0,1+85+15 v®-215 JCHR,1982,247.1.15
Tanasepun 1.1 P-ODS 0,1 % KI®+ME=235+65 V®-238 JCHR,1980,182,2.379
11,1 B-C18 I'p 3—57%b 3a 15 mun; V®-254 CHRA, 1985,20,5,289
A=®B/pH2,5+ ME=93+7; B=ME+ ,
+AH=93+7
11,1 RP-C8 0,015M HB/pH8,5+ ME =42+58 Y®-239 JCHR,1980,182,2,482
11,1 L-SI60 FI§+ME+XJI+113A=86,5+IO,I+ Y®-310 JCHR, 1983,275,1,355
+3,4+0,034
11,1 SF-ODS Mlg.+060051M TICK+YK+TIA=40+  Y®-310 JCHR,1983,275,1,355
+53+6+
11,1 AS-HS C18  0,02M KI®/pH3+AH=76+24 AA,269
11,1 N-C18 1%AA/pH5,8+AH=65+35 V®-254 JCHR,1980,190,1,251
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SH-RSPAK
SU-LC8-DB

VH-HS201

L-RP8
B-C18
L-RP18
B-C18

B-CN
L-RP18
RP-18
SF-S5W
SM-0A2000

19%AA/pH5,84+ AH+ 1O =8+1+1
I'K+MX+AH + 1A =50+ 25+25+0,1
0,IM TBA®/pH7,2+ME=85+15

O®6+ME=93+7

&db+ME=55+45

0,02M KI®+AH=55+45
ME+B+YK=38+6141
XJT+TTI+3T+YK=225+700+75+1
AH+ K1®/pH3,2=40+60
TBA®/B+AH=83+17
I'K+MX+AH+TA=50+50+25+0,1
0,04M TMOA/®B/pH2,0/0,01M HI'C
0,01M ATIIX/0,0001M HI'/ME

I'p 5—40%b 3a 20 mus; A=ME+
+B=85+15; b=ME
B+ME=85+15

0,1M 115/0,05%HIC/pH2,85+AH =
=b2+48 .

ME+ ®K+0,00lM HC=4+0,1495,9
0,05M Hr®+0,001M 'CH/pH3,0
0,2M AA/pH5+AH=71+29
XJA+ME+TTA=960+40+2

0,7% AX/pH8+AH=20+80

0,006M HOC/®K/pH2,44+ ME=6+4
0,01M ATIIX/0,0001M HI/ME
HO+YK+HUTIC=200+3+2

0,IM HO®/pH3,6+ ME=6+4
0,0lM &b/pH7,0+ ME=62+238
AH+B=24476

AH+ME+ ®B/pH7,0=6254+155+220
XK+ME+TK=0,14+85+15

0,02M K®/pH7,0+ ME=:32+62
0,01M ATIX/0,0001M HI'/ME
5%KIAd/pH2,5

'K+ AT+ UIC=68+2+30

5% KA®/pH2,5

0,006M TCK+ME=6+4

5% KO®/pH2,5
XK+ME+TK=0,02+85+15
0,0lM XK+ME=4+1

0,0IM XK+AH=3+2

0,01M ATIX/0,0001M HI'/ME

AH+ B+ I3A=50+50+0,1

0,02M MIIC/0,2% OA+ ME =504 50
0,2M AA/pH6,99+AH=10+90
0,01M ATIX/0,0001M HI/ME
0,01M ATIX/0,0001M HI'/ME

0,IM HTA/pH4,3+ME=6+4

N3 +ME+HNO+T3A+B=50+25+
+25+0,2+2,6

ME

0,01M ATIX/0,0001M HI'/ME
0,55M HI'®/0,045M KO
ME+0é004M I'CK/0,1M T3A/pH2,8=
=15+85

I'p 6—100%DbB 3a 30 mun; A=0,1M
HA/pH4,4; B=ME+AH+B=10+40+
+50

0,01M HIC/0,0lM HO®P+AH=85+ 15
0,006M OCK/0,5% YK+ AH=80+20
B+AH=80+20

AH+ME+0,056M ®K/pH3,5=404+1+
+60

AH+B+VYK=25+70+5

0,IM ®b/pH5,0+B+AH=4+3+3
AH+0,06M AB/pH4,5=50+50

0,01M ATIIX/0,0001M HT/ME
FK+MX+23T=48+16+0,6

Y-254 JCHR,1980,190,1,251
Y&-254 JCHR,1981,226,2,423
Y-254 JCSC,1981,19,3,146
yo-214 JCHR,1985,348,253
-28! JPSC,1980,69,2,212
g¢ 2% ANCH,1981,53,7,960
AA275
Y $-248 JCHR,1982,230,2,443
Y&-200 SH-84,25
Y&-270 JCHR,1984,336,2,438
V-254 JCHR,1984,309,2,329
Yo-270 JCHR,1982,245,1,45
Yo, d JCHR,1985,323,1,191
Yd-360 JCHR,1984,305,2,401
Yo-220 JCHR,1980,202,1,131
@-290/330 JCHR,1982,228,1,355

<] JCHR,1986,374,2,251

Y&-210 JCHR,1985,318,2,404
Y®-215 *
V®-280 JCHR,1982,243,1,99
Y®-280 JCHR,1982,227,1,239
Y -280 JCHR,1982,243,1,99
Yo, 3 JCHR,1985,323,1,191
Y®-216 JCHR,1981,204,1,275
Y®-216 JCHR,1981,204,1,275
Y&-275 JCHR,1981,225,1,261
Y$-280 JCHR,1986,374,1,191
Y®-254 JCHR,1984,309,1,81
Yo-215 JCHR,1982,247,1,15
Y®-340 JCHR, 1985,341,1,89
Y&, 3 JCHR, 1985,323,1,191
Yo-215 JCHR,1983,264,2,264
Y®-220 JCHR,1983,264,2,264
Yo-215 JCHR,1981,212,3,331
Y®-235 JCHR,1980,198,4,529
Y®-215 JCHR,1981,212,3 331
y®-215 JCHR,1982,247,1,15
3 JCHR,1984,311,2,430
©-220/360  JCHR,1980,183,2,255
Yo, 3 JCHR,1985,323,1,191
Yd-247 JCHR,1980,193,2,255
Y®-254 JCHR,1985,320,2,293
Y®-254, 3  JCHR,1982.231,2,361
Vo, 3 JCHR,1985,323,1,191
Yo, 3 JCHR,1985,323,1,191

JCSC,1983,21,4,145
®-270/470  JCHR,1982,230,2,401
Y®-206 JCHR,1982,232,1.203
Yo, 3 JCHR, 1985,323,1,191
Y®-254 AA 312
Y®-200 SU24,137

AA,289
Yo-214 JCHR,1980,183,2,193
Y®-270 JCHR,1982,228,1,235
YD-254 JCHR, 1980,200,1,282
®-295/340  JCHR,1984,309,1,115
Y®-365 JCHR,1980,1983,1,104
Yd-361 JCHR,1984,310,2,455
Y®-254 JCHR, 1985,345,1,77
Yo, 3 JCHR,1985,323,1,191
Y®-470 JCHR,1985,318,1,122
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1 l 2 l 3 I 4 5 8]
TMonuTHasna 8,1 B-CN XJ+ME=97+3 V-264 JCHR,1981,224,1,33
8,1 L-RP18 ME-+B=45+55 V©-275 JCHR,1985,325,2,395
pasenam 13,3 SF-S5W XK+ME+TK=0,1+85+15 Vo-215 JCHR,1982,247,1,15
13,3 SF-S5W XK+ME+TK=0,02+85+15 Vo-215 JCHR,1982,247,1,15
IMpasukBanTed 13,3 RP-18 AH+B=38+62 Y®-210 JCHR,1983,275,1,127
[Tpasosin 7.0 SF-S5W ME + ITXK = 99,98 +0,02 ®-200/- JCHR,1985,345,1,187
7.0 B-CN AH B+ YK=50+47+3 ©-248/389  JCHR,1981,224,1,33
7.0 P-10-SCX OK+NOA+B+AH=0,15+0,2+80+20 YO, ® JCHR,1983,278,2,469
Tpeaunionon 12,1 PS-SIL 3T+MX+Y¥K=30+500+1 V&-254 JCHR,1982,232,2,406
12,1 SIL BX2+TI‘(D+ME+YK=87»|—6,7+3,4—% AA,305
+29
12,1 SF-ODS AH+ TT®+B=33,5+16,5+ 50 V-280 JCSC,1980,18,11,631
[Ipenanarepod 4,0 SI-ODS 0,0lM XK+AH=4+1 $-220/360 JCHR,1982,231,2,473
4,0 L-RP8 LiB/AB/0,0lM TA+ME=85+15 3 JCHR,1984,307,1,230
Tpumaxun 7,0 B-Ci8 0,4 % 1A/® B+ ME=40+60 Y®-254, 280 JCHR,1982,230,1,69
7,0 B-CN AH+0,08M LLB/pH5,0=77+23 3 JCHR,1984,307,2,451
Mpudunnym 18,0 L-S160 IM AA/pH10+ME=10+90 V@-254 JCHR.1982,231,1,129
Tpoaauden 173 SF-S5W 0,01M ATIX/0,0001M HI/ME Vo, 3 JCHR,1985,323,1,191
ITpo6apbuton 2,1 1-ODS 0,IM HA®/pH3,5+ME=6 +4 Yb-216 JCIIR,1981,204,1,275
2,1 H-SIL WO+ YK +HIIC =200+ 3+ 2 y@-216 JCHR,1981,204,1,275
[TpoGenenui 7,3 B-C18 AH4+B=24+476 . Yo-280 . JCHR,1986,374,1,191
7,3 L-RP8 0,005M HJC-+YK+ME=495+1+ V-254 JCHR.1980,182,2,252
+49,5
7,3 RP-ODS ME+4 B+ YK -+HOC=540+260 + 9+ Y -254 JCHR,1981,225,2,521
+0,75
TlporaGus 12,7 PS ME6+3;1(+B+MX=2,6+0,3+0,15+ V@-340 JCHR,1985,344,1,231
+96,9
12,7 RP-C18 ME 4 0,033M ®B/pH5,06=70+30 3 JCHR,1983,276,1,103
Hporenrasun 11,3 SF-S5W 0,01M AIIX/0,000iM HI/ME vo, 3 JCHR,1985,323,1,191
I1porectepoit 15,3 A-C18 .. ME+B=70+30 AAL271
[Iposepunt (11eOCTHIMITIT) 5,1 L-RP8 0,0lM HI'C/0,0lM HA®--AH =851 15 Vb-214 JCHR,1980,183,2,193
ITpokapbaauu 53 B-C18 . B+ME=20+4+80 Y-254 JCHR,1982,229,2,397
[IpokcnmeTaxaun 3,0 SF-S5W 0,01M AITX/0,0001M IT/ME Yo, 3 JCHR,1985,323,1,191
. 8,0 L-RP2 0,IM HTA/pH4,3+ME =6+4 JCSC,1983,21
H}:iﬂ;:;’.il e 110 SI-SoW 0.01M A11X/0,0001M HI/ME Yo, 3 ICHR, (985 425,110
. l 13 Sb-55 0,0IM AIX/0,0001M HI/ME Yo, 3 JCHR,1985,323,1,191
Lpomuzson 91 B-CI8 B - AH=80+20 Vb-3: .
1A Oy » SR -334 s 3,2,37¢
Hpouerason 9,3 B-PHENYL ~ KJl®/pH2,3+AlI—70+30 Y ®-254 JCHR, 1982 235.1. 140
o ( 9.3 SU-LCS-DB  0,02M OK/TIA/pI13,3+ ALl =8+2 Y d-280 sug41ze
potra s (ipomMasin) 11,3 SIF-S5W 0,01M ATIX/0,0001M HI'/ME Yo, 3 JCHR. 1985323 1,191
113 [-CN 0,02M K& |'AH=55+45 3 ANCII, 1981,53,7,960
113 L-CN 0.2M AA/pH6,99+AH=10+90 Y®-254, 3 JCHR,1982,231,2,361
v 11,3 B-CN AH | ME+ ®B/pH7,0=-625 1-155+220  ¥d-254 JCHR1984,309.1,81
”[ & ‘,lL'H,L 8,1 lI-QI)S AH+B—=70+30 Yb-280) JCHR, 1984 3()8‘1 376
ponanTeI 151 B-C18 AH+0,IM KI'd/pH3,0—40 | 60 V-210 JCHR 1984.306,1,424
T (5.1 SE-S5W 0,01M "ATIX/0,0001M HI/ME Vo, 3 JCHR, 1985323119
pottadenon 13,0 B-CN 0,070551\42g<ﬂ®/pH2,4/0,02M HA+AH-  Y®-209 JCHR,1982,230.2,448
=75+ 1%y
13,0 SIL 002% XK/ME+/13=301 70 Yd-254 JC 98
H]mw],”‘“l“”, 10,3 SE-S5W 0,01M ATIX/0,0001M HI'/ME Yo, 3 }(‘HS*&:;%;%%?%T
PO OV DAL 3 RD 00IM TICK/OIM HIA®+AH- 9743  Y®-272 JCHR.1983.278.2,464
. N 13 U-0bs 0.025M KJ1d/pH4,64-AH =80 | 20 V-280 JCHIR1983.272.2.376
PO 10,0 B-PHENYL IM OB/pH7+B+ME=0,5+70 1 30 Vb-220 JCHR, 1982227, 1,137
Hponorcide 10,0 Z2-C8 ®B/pH7,0 | ME=55+45 ¥ ®-254 TCHR,1982,244.2,299
”| oxc e \ 15'; /7-5111‘ MITC + FTK+B=79420+1 Vb-220 JOHR,1982,240.2,547
[;f)(ldl.]dll,[llll AL NN \\‘U_IA(‘,IH Al 1-0,0174M ®K/pHI2,5=32,8 | 67,2 Yd-196 S1i94 134 ’ e
l;i‘ 12,0 SU-1L.CI¥ AH+40,0174M ®K/pH2,5 3284-6G7,2 Y®-196 SU124 134
: 120 SU-LCIY AH+0,0174M OK/pH2,5= 328+ 67,2 Yd-196 SU24,134
5 (2.0 Z-0DS 0,2%®K+AH =75 125 yao-210, P x
. [40 SU-LCIS AH40,0174M OK/pH2,5=32,8+67,2 VD196 S1i24,134
. 130 SU-LCHS AH+0,0174M ®K/pH25 - 32,8 4 67,2 Veb-196 SUI24. 134
l[).(.)('ld'[ull\.][ll[ (ipocia- 12,0 PRP-1 AIT10,0IM HI/pH12,3=-21-+79 Y®-206 JCHR, 1983,277,1 287
rrana 1) 12,0 U-ODS ®K/pH2,95-+AH =70 30 V-192 JCHRI1982.230. 1115
Hporionamin 33 PS-SIL JI3+ME =96 +4 Y ®-295 JCHR.1981,225, 1,245
HpoTitien 91 SI-S5W 0.01M ATIX/0,0001M HI/ME Yo, 3 JCIR,1985.323, 1,191
[poTpunrii 15,0 EC-CN ME--AH+0,012M KO ®/pH6,7 =43+ ' AA2TS
+40+17 :
15,0 SU-LC-PCN  AH--ME+0,01M KI'd/pH7,0=60+ V-215 S1124,131
+15+25 ’

15,0 B-CN AH+ME +®B/plH7,0=625+ 155 { 220 Yd-254 JCHR,1984,309,1,81
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1 I 2 I 3 I 4 5 6
15,0 SF-S5W XK+ME+TK=0,1+85+15 Vo-215 JCHR,1982,247,1,15
15,0 SF-S5W 0,01M ATIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
15,0 SF-SN 0,0418M 1K2,[I<1>/p1‘l7+AI-I+ME=40+ Yd-229 JCHR,1984,311,2,424
+48+4
15,0 RPK-SI 0,025M BYA+ME=20+80 Yo ANCH, 1982,54,3,447
IMpoxaopnepasun 14,1 Z-CN 0,IM AA+AH=10+90 3 JCHR,1982,233,1,417
14,1 L-CN 0,02M KI®+AH=55445 ] ANCH, 1981,53,7,960
14,1 SF-S5W 0,01M ATIIX/0,0001M HI'/ME Yo, d JCHR,1985,323,1,191
Mpounkanuu 13,3 SF-S5W 0,01M ATIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
IMpostua 6,0 B-C18 B+AH=80+20 Yd-306 JCHR,1981,223,2,379
TceBpoadeapun 4,3 SU-LC8-DB 0,02M KI$/TIA/pH3,0+AH=90+10 VY®-254 SU24,131
Pasokcan 1,2 RP 0,0lM ®B/pH7,1+-ME=80+420 YP-206 JCHR,1983,274,1,434
Pauutuaun 4,1 S-ODS 0,02851\%0Hﬂ¢/0,005M HIC+ME= Y-320 JCHR,1981,225,1,161
=40+
4,1 L-CN 0,0lM HO®+AH=1+1 Y-228 JCHR, 1982,229,1,255
Pesepnusuy 13,2 RSIL-C18-HL ME4+B+T=70+30+0,2 AA278
PeMaHTaaumn 8,0 Z-ODS 0,01256M HOAC+AH=64+36 P *
Petuxonaul A-C18 I'p 0—50%Db 3a 15 mui; A=AA+ME= ¥Y®-325 JCHR,1985,348,1,241
=0,54+99,5 B=UIIC
Petunon (Butamun A) 16,0 U-ODS AH+B=85+15 Vd-328 LC-84,168
16,0 SIL TK+3T=99+1 $-325/480 JCHR,1985,341,1,198
16,0 V-HS201 AH+HIIC+B=90+8+2 AA,289
16,0 U-ODS ME+B=94+6 V-328 LC-84,168
Perunona anerar 18,0 N-10NH2 '+ XJ1=80+20 AA,286
18,0 N-C8 ME+B=85+5 Y$-220/320 LC-84,49
Pu6okcamup, -0,8 H-ODS 0,IM ®B/pH7 Vo-254 JCHR,1984,307,1,216
Pu6okenn —1,3 1-C18 0,02M HAC+¥YK+AH=775+4+2,5+20 Y®-270 *
Pu6odaabun (BUTaMHH 5,7 V-HS201 I'p 6—100%5 3a 30 mun; A=0,IM AA,289
B;) HA/pH4,4; B=ME+AH+B=10+
+40+50
5,7 SU-LC8-DB Mfl;—OéOMM I'CK/0,1 %T3A/pH2,8= Y®-200 SU24,137
=15+85
5,7 AS-HS-C18 0,006M HJ1C/0,055M KO ®/pH3+ME= AA,269
=72+28 _
Pugamnunis RP-8 0,IM ®b/pH3,54+-AH=62+38 YVd-254 JCHR,1981,225,2,526
B-C18 ME+0,06M A®/pH7,3=65+35 Y®-254 JCHR,1982,232,2,369
Poaurterpanukany 14,3 L-RP8 0,IM JIK+AH=75+25 Y&-350 JCHR,1980,195,1,35
Py6omuuun (sayHommns) 11,7 B-C18 0,06M HOI®+ME=35+65 Y®-254 JCHR,1980,221,1,139
(Bayunopy6HLHH) 11,7 RP-C18 AH+0,0IM ®K=50+50 ¢ JCHR,1980,190,2,377
11,7 B-C18 AH+B+VYK/pH4=28+71+1 $-480/560 JCHR,1982,232,2,377
Canbytamod 6,1 Z-ODS AH+®K+B=8+0,15+92 $-230/309 JCHR,1983,277,1,419
6,1 U-ODS 0,007M HI1®/p}ti6,8/0,002MICH+ME= 3 JCHR,1984,311,2,311 .
=75+25
CaJHiKArE ApOKCaMOBas RP-C22 0,043M Ald +ME=70+30 Y&-300 JCHR,1981,225,1,236
KHCJIoTa
CanHiiuioBas KicjaoTa 1,3 RPK-C18 0,(2/055M2JBA/0,1M HIK/pH4+AH= Vo JCHR,1983,274,1,366
=75+
1.3 V-Cl18 ME+B+YK=18+77,9+4,] AA,281
Caacanar 5,1 L-RPI18 5%YK+ME=4+6 Y ®-254 JCHR,1980,221,2,431
Cex6yT06ap6HTOH 2,1 H-SIL HO+YK+HUIIC=200+3+2 Vo-216 JCHR,1981,204,1,275
2,1 H-ODS 0,IM HO®/pH3,5+ME=6+4 Y®-216 JCHR,1981,204,1,275
CepoTouuH 3,1 SU-LC18 M}13+0,07M KO®/0,00l1M IFCK/pH3=  Y®-280 SU24,131
=10+90
Cuba3on (auazenam) 11,3 SU-LC8 M}l?,éi-sAl-fr’-;-0,00SM KIA®/pH6=26,5+ Yo-245 SU24,131
+16,5+
11,3 M-CN10 T’K+MX+AH+TTA=25450+25+0,1 Y&-254 JCHR,1984,309,2,329
11,3 SF-SN 0,00M KO®/pH7+AH+ME=40+ Yd-229 JCHR,1984,311,2,424
+48+12
11,3 V-Cl18 ME+B=65+35 AA, 281
11,3 SFE-S5W XK+ME+4+TK=0,02+85+15 Yo-215 JCHR,1982,247,1,15
11,3 SF-S5W XK+ME+TK=0,1+85+15 Yo-215 JCHR,1982,247,1,15
11,3 RP-C18 B+ME=40+60 Y®-254, 220 JCHR,1981,225,1,266
11,3 B-CN AH+ME+ ®B/pH7=625+ 155+ 220 Y-254 JCHR,1984,309,1,81
Curmopan 6,1 H-ODS 0,IM HIO®/pH3,5+ ME=6+4 Yo-216 JCHR,1981,204,1,275
6,1 H-SIL HO+YK+HIC=200+3+2 Y®-216 JCHR,1981,204,1,275
Coraaon 5,1 ODS ME+0,006M HIIC+AH+YK=55+ Yo-227 JCHR,1984,309,1,183
+4442041
51 B-PHENYL 0,01M 2'11715/p1-{3,2/0,003M HOC+AH=  Y®-226 JCHR,1984,336,2,313
=80+420
5,1 SF-S5W XK+ME+TK=0,02+85+15 Yyo-215 JCHR,1982,247,1,15
Cnasmonutun (aaudenun) 14,3 SF-SBW 0,01M AI1X/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
143 B-Cl18 0,0lM T'CK/pH3,4+AH=1+1 Y-254 JCHR,1980,200,1,267
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CnapcoMiniii 3,1 RP-C8 ME+B=15+85 Y&-300 JCHR,1983,275,1,145
Chniepon 16,0 L-RP18 0.02M MIIC/0,2 JA+ME=>50+50 V&-254 JCHR.1985,320.2,293
CHHPOHONAKTOH 17,1 RPK-CI18 Il;p ]G\/{)E_IOO%B 3a 30 muH; A=B; Y®-254 JCHR,1986,374,1,183
CnHponnaTiH SFE-S5-0DS2 ME+0,06M HC=20+80 3 JCHR,1985,320,2,379
CTpenToMHUHK L-RP18 0,02M HI'C/®b/pH6+AH=92+8 Yo-195 JCHR,1981,219,1,89
CrpenTouu 0,3 PRP-1 0,IM H®+AH/pH12=28,6+71,4 AA313
CTpuxHUH 14,1 SIL AM +ME=0,75+99,25 Yd-254 JCHR,1982,232,2,440

14,1 AS-HS C18 0,02M K1 ®/pH3+AH=76+24 AA,269
Crpodantun K L-RP8 3T+B=9+41 Yd-220 CBM,225
CyKiHHHICY b aTHa30 50 N-RP18 YK4+B+ME=1+79+20 Yo JCSC,1984,22,1,31
Cynunaak 15,3 S-ODS 0,4M HA/pH4+ME=37+63 Yd-254 JCHR,1981,225,1,123
Cyanupup 7,0 B-CN AH+ME+ ®B/pH7=625+155+220 Y o-254 JCHR,1984,309,1,81
Cynbdaaumesnn (cyib- 4,0 SF-ODS AH40,056M ®K=2+78 Y&-254 JCHR,1985,323,2,447
(FaMeTaauﬂ) 4,0 PRP-1 0,IM HO+AH/pH12=28,64+71,4 AA313
cyab(aguMUIHH) 4,0 N-RP18 YK+B+ME=1+79+20 Yo JCSC,1984,22,1,31
CyanbdarnMeToKcHH 2,2 B-Cl8 B+AH=80+20 Yd-306 JCHR,1981,223,2,379
Cyabdasun (cyabdaana- 2,0 N-RP8 YK+B+ME=1+79+20 Yo JCSC,1984,22,1,31
3HH) 20 RP-18 0,05M HId/0,01M T'CH/0,0072M ® (np) JCHR,1983,273,2,464
T3A/pH3+ME=85+15
2,0 PRP-1 0.IM H®+AH/pH12=286+71,4 AA;313
Cyabdamepasun 3,0 PRP-1 0,IM H®+AH/pH12=286+714 AA313 .
3,0 N-RP18 YK+ B+ME=1+479+20 Yo JCSC,1984,22,1,31
CyabdaMeToKcasod 4,1 B-C18 1% YK+ME=8+2 Y&-230 JCHR,1981,223,1,139
CyabhaMeTOKCHHa3HH 2,1 N-RP18 YK+B+ME=1+79+20 Yo JCSC,1984,22,1,31
CyabpamoKcos (10CTaMHI) 3,0 N-RPI8 VK+B+ME=1+79+20 Yo JCSC,1984,22,1,31
3,0 L-SI60 XJ+ME+B+AM Yd-280 JCHR,1983,274,1,187
Cyabdanupuasun (cyab- 2,1 SF-ODS AH+0,06M ©®K=22+78 Y&-254 JCHR,1985,323,2,447
(haMeTOKCHNIUPHAA3HH)
CynbdannpHanu 4,1 RP-18 0,05M HIO®/0,01M I'CH/0,0072M ¢ (up) JCHR,1983,273,2,464
T3A/pH3,0+ME=85+15
4,1 N-RP18 YK+B+ME=1+79+20 yo JCSC,1984,22,1,31
Cyabdadypason 3,0 N-RP8 YK+B+ME=1+4+79+20 Yo JCSC,1984,22,1,31
CyabhH30Kca30J 3,0 B-C18 B+AH=280+20 Yd-255 JCHR,1981,223,2,379
CyabhunnupasoH 16,1 B-Cl18 I'p 0—100%D 3a 15 mun; A=0,IM Y®-254 JCHR,1983,277,1,408
AA+AH=78+22; B=AH
16,1 S-ODS 0,02M ®b/pH7,0+ ME=6+4 Y-254 JCHR,1981,223,2,460
16,1 RPK-C18& 0,02M ®b/pH7,0+AH=74 426 V&-254 JCHR,1984,310,2,438
16,1 L-RP-8 0,0022M ®K+AH+3T=50+35+15 Y-254 JCHR,1982,227,2,516
Cyabdopuaasun 14,3 B-CN AH+ME+ ®B/pH7,0=625+4+ 1554220 Y&-254 JCHR,1984,309,1,81
CyabdypMHILHHOH 11,7 B-CI18 HIrC+ME=40+60 Y&-430 JA,1981,34,5,608
CynpacTiu 10,1 SF-S5W 0,01M AIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
TaBerus (KJemMacTtuh) 16,3 SF-S5W 0,01M AITX/0,0001M HI'/ME yo, 3 JCHR,1985,323,1,191
Tanbyrad 4,1 H-SIL HO+YK+HUTIC=200+3+2 Yod-216 JCHR,1981,204,1,275
41 H-ODS 0,IM HI®/pH3,5+ME=6+4 Yod-216 JCHR,1981,204,1,275
TanNNMCOMHILTHH H aHajork B-C18 HIC+AH=70+30 Y -254 JA,1981,34,6,658
Tamokcnden 20,3 P-ODS2 0,04% JIDAA/ME Yo, © JCHR,1983,272,2,351
20,3 SIL ME+B+4+TOA+YK=98+2+0,03+0,3 Y&, ® JCHR,1983,272,2,351
TeGaun 11,0 B-C18 I'p 3—57%5 3a 15 mun; A=DB/pH25+ YP-254 CHRA,1985,20,5,289
+ME=93+7, B=ME+AH=93+7
11,0 N-C18 1%AA/pH5,8+AH=654+35 Y&-254 JCHR,1980,190,1,251
11,0 L-SI60 II)I(S-(})-%AE;}—YK+IISA+B=80+20+ - JCSC,1983,21,4,145
+1+0,5+
11,0 N-CN 1%AA/pH5,8+AH+ 10=8+1+1 Y-254 JCHR,1980,190,1,251
TemaszenaM 10,1 SU-LC-8 M}13+AH+0,005M KO®/pH6,0=265+ Y®P-245 SU24,131
+16,5+57
10,1 SF-S5W XK+ME+T'K=0,02+85+15 Vo-215 JCHR,1982,247,1,15
TenanuauH 11,3 SF-S5W 0,01M ATIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
TenunagnaMiH 7,1 SF-S5W 0,01M AIlX/0,0001M HI/ME Yo, d JCHR,1985,323,1,191
7,1 L-CN AH+B+IMA=90+10+0,1 YP-254 JCSC,1980,18,3,139
Tenunosun 18,1 B-Cl8 ME+B=6+4 O] JCHR,1981,224,1,168
TeHoKCHKa M 40 B-CI8 ME+0,IM ®B/pH5,6=>50+50 Vo-371 JCHR,1986,374,1,95
TeoGpoMHE —-1,0 V-C18 AH+UTIC+YK+B=4+4+1+91 AA,281
—1,0 N-50-5 ST+B+MX=47+17+36 AA,286
-1,0 P-ODS 3T+B+¥K=70+29,7+0,3 CBM,227
—1,0 RP-18 0,0lM HA/pH4,4+ME=821138 AA305
—-1,0 B-Cl18 AH+B=24+76 Y-280 JCHR,1986,374,1,191
—1,0 SU-LC-18 Tré+AH+0,0018M OK=1+1+98 Y-254 SU24,136
Teohuanauu —1,0 V-CI8 AH+UINC+YK+B=4+4+149I1 AA,281
—1,0 B-Cl8 AH4+B=24+76 Y-280 JCHR,1986,374,1,191
—1,0 RP-18 0,0lM HA/pH4,4+ME=82+18 AA305
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5

6

+ 36
5+69,5
H4+Tr o =94+

)+ 1
1D =25+4,5+70,5
90+ 10

5+55

0+ 50
Ir®/pH2=9+9+

0+60
+ME=82+18
25
A/JADT/DK/
-60

-84

ME =59+41

1

HI'/ME

K1

1% T3A/pH2,8=
-ME +0,056M

muH; A=0,IM
AH+B=10+

35+ 1
A+ME=40+60

r
HI/ME

=90+10
-40
P=78+22+4
1=70430
1+ ME=404+48 +

HI'/ME
1=10+90

5+ 45

50450+ 25+0,1
HI'/ME
625+ 155 4220
{+ME =40+ 48+

[=10490
I+ ME=40+48+

¢ +TIA =400+

HI'/ME
HI'/ME
,=4254-575
-85+ 15

+2
95,5+2+15+0,9
,5+62,5

HI'/ME

HI/ME

Y®-254
®-250/370
<]

@-305/370
Yo, d
Y®-254
Y&-200

Y-278
Y®-254
Y&-254
Yo, d

Y&-340
®-330/389
Y®-254
Y-280
Yo-229

Yo, d
Yd-254, 3
<)

YD-254
Yo, d

Y&-254
Y-229

Yo-254, 3
Y&-229

Y-254

¥o, d
yo, 2
®-395/485
Yy&-215
Y-292
Y-275
$-295/390

Y@-210
Yo, d
Y®-254
yo, d

AA,286
AA,281
AA,269

JCHR,1980,189,2,24]
JCHR,1984,311,1,206
CHRA,1982,16,1-6,341
AA271
JCSC,1980,18,11,631
CBM,127

CBM,127
JCHR,1981,226,1,175
SU24,132

- JCHR, 1985,321,2,462

CHRA,1982,15,6,367
JCHR,1980,195,1,35
CHRA,1985,20,5,313

JCHR, 1982,232,2,385
JCHR,1980,224,3,457
JCHR,1982,238,2.506
JCHR.,1982,230,1,79
JCHR,1985,323,1,191
AA312
SU24,137

AA,269
AA,289

AA,281

JCHR, 1984,310,1,119
JCHR,1985,320.2.305
JCHR,1982,244.2.299
JCHR,1985,323,1,191
AA,286

JCHR, 1982,227,1,83
JCHR,1985,337.2,321
JCHR,1982,227.1,207
JCHR,1983/276.2.451
JCHR,1984,311,2,424

JCHR,1985,323,1,191
JCHR,1982,231,2,361
ANCH, 1981,53,7,960
JCHR,1984,309,2,329
JCHR,1985,323.1,191
JCHR!1984,309, 1,81

JCHR1984,311,2,424

JCHR,1982,231,2,361
JCHR,1984,311,2,424

JCHR,1982,233,1,257

JCHR,1985,323,1,191
JCHR,1985.323.1.191
JCHR,1982,232,2.315
JCHR,1982,247,1,15
LC-84.168
JCHR1982,227,1,174
JCHR,1985,341,1,198
AA286

AA289

AA305 .
JCHR,1982,231,1,210
JCHR,1985,323,1,191
JCHR,1980,221,2,431
JCHR,1985,323,1,191
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N-50-5
V-C18
AS-HC-C18

B-C13
SF-ODS
N-SA

A-Cl18
Z-0ODS
L-S1100
L-RP8

B-C18
SU-LC18-DB

B-PHENYL
V-RP
L-RP8
B-C18

B-C18
B-PHENYL
VT-C18
B-C18
SF-S5W
SH-RS PAK
SU-LC-8DB

AS-HS C18
VH-HS-201

V-Cl18

L-S160
L-RP18
Z-C8
SF-S5W
N-10C18
B-C18
SF-ODS
B-Cl18
SF-C6
SF-CN

SF-S5W
L-CN
L-CN
M-CNI0
SF-S5W
B-CN
SF-CN

L-CN
SF-CN

RPK-CN

SF-S5W
SF-S5W
U-ODS
SF-S5W
U-ODS
S-ODS
SIL
N-10NH2
VH-HS5201
SIL
SF-ODS
SF-S5W
L-RP18
SF-S5W

3T+B+MX=47+17
ME +¥YK+B=30+0,
0,01M KIO®/pH4,4+
+44+2

ME+B+ YK=2048I
AH+TIr®+0,004M 1
116/HA/pH6,0+ AH =
ME+B=70+30
AH+TI®+B=30+
XJI+ME=95+45
ME+B=7+3
AH+1%AB/pH4,5=
Tro+AH+0,006M |
+82 ,
ME+0,1% TOYK=
0,001M 3OTA/pHS6,6
0,IM JIK+AH=75+4
AH+B+3TA+ JIMd
pH2,5=240+760+5
AH+ ®B/pH2,2=16-
B+AH=52+48
0,006M I'CK/pH3,5+
®B/pH7,0+ ME=1+
0,01M ATIX/0,0001M
0,56M HI'®/0,045M
ME+0,004M T'CK/O,
=15+85

0,055M KJ1®/pH3,0-
HJIAC=60+28+12
I'p 6—100%b 3a 30
HA/pH4,4; B=ME +
+40+50
ME+B=40+60

XJ1+ME + AH=964-
0,02M MIIC/0,2% IO
®B/pH7+ ME =95 +!
0,01M AITX/0,0001M
B+ME=45+55
0,0lM HA/pH35+ N
YK+B+ME=3+57
0,0lM ®b+AH+TI
0,01M HA/pH3,6+A
0,001M KO®/pH7+A
+12

0,01M ATiX/0,0001M
0,2M AA/pH6,99 + Al
0,02M KAdP+AH=!
TK+MX+AH+TIA=
0,01M ATIX/0,0001M
AH+ME+ ®b/pH7=
0,0IM KO®/pH7+A
12

+

0.2M AA/pH6,99+ Al
0,01M KI®/pH7+Al
£12

ME +AH4+0,03M H[
+50+50+

0,0IM AIIX/0,0001M
0,01M AIIX/0,0001M
0,067M ®B/pH7 + MI
XK+ME+ 'K =0,02-
ME

B+ME=13+87
IF'K+3T=99+1
ITI4+XJ1=80+20
AH+UIC+B=90+¢
IK+Tre+3T+ VK=
0,02M K¢ +AH=3'
0,01M AIIX/0,0001M
5% YK+ME=4+16
0,01M AITX/0,0001M
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1 | 2 l 3 4 5 6
ToH3KWNaMUHH L-CN AH+B+I11A=90+10+0,1 Yd-254 JCSC,1980,18,3,139
Todenauux 11,3 SF-S5W 0,01M AIIX/0,0001M HI'/ME Yo, 2 JCHR,1985,323,1,191
Tpasoaon 11,1 RP 0,({1‘211;'1 I“CK/g,04M T3A/®B/pH3+ Yod-214 JCHR,1986,374,2,388
+ =73+27
11,1 SF-CN 0,01{;\'1 11(2ﬂd>/pH7+AH+ME=40+ Yd-229 JCHR,1984,311,2,424
+484
11,1 SF-S5W ME+XK=99,98+0,02 ©-200/- JCHR,1985,345,1,187
Tpamasonus 6,1 SF-S5W 0,01M AI1X/0,0001M HI/ME yo, 2 JCHR,1985,323,1,191
Tpuaszonam 11,0 B-C18 AH+XJ1+bY+B+YK=850+80+- Y o-254 JCHR,1983,268,1,92
+504+20+0,5 :
Tpuazodypusu —1,8 RPK-CI18 0,04M YK+AH=985+15 Y&-254 JCHR,1984,307,2,361
TpuaMTtepen 1,4 L-RP-18 AH+0,06M ®5=40+60 Yo-278 JCHR,1985,325,2,395
1,4 SF-S5W ME 4 XK=99,98+0,02 ©-200/- JCHR,1985,345,1,187
1,4 SF-ODS AH+0,15M XK/pH2,2=32+98 $-286/370 JCHR,1984,307,2,343
TpuaMIlHHOJIOH 16,2 B-Cl18 ME+B=45+55 Y®-254 JCHR,1982,227,1,11
16,2 N-10NH2 Tro AA 286
TpUaMUUHONOH aUeTONHT 14,2 N-10NH2 Tré AA 286
reKcaleTOHH 21,2 N-10NH2 ro AA286
Tpuanpun 3,3 RP-18 AH+0,0lM KI®/pH3=10+90 Yo-214 JCHR,1986,375,1,197
TpuknabeHaasol 10,1 P-SIL [K+3T+YK=500+50+0,6 Y&d-215 JCHR,1986,374,2,409
TprmebyTHH 13,0 P-ODS2 0,006M HFC+ME=15+85 Y®-265 JCHR,1981,224,1,149
Tpumerazuauu (np) 5,1 L-S160 HO+U3+ME+4+B=475+4+50+2,5+0,2 ©-252/370 JCHR,1981,224,1,162
TpuMerobensamMuj 11,2 SF-S5W 0,01M AIIX/0,0001M HI'/ME Yo, d JCHR,1985,323,1,191
TpuMeronpum 2,4 L-RP-18 O,IA\A KIr®/0,007M TBAT'C/pH7,5+ Yd-254, D JCHR,1984,305,2,391
+AH=85+15
2,4 B-Cl18 0,067M ®b+ME=65+35 Y®-254, 225 JCHR,1983,278,2,337
2,4 N-C18 0,07M KI1®/pH4,75+ME=3+1 2 JCHR,1982,233,1,427
2,4 L-S160 XJI+ME+B+AM=85+14+0,5+0,5 YP-280 JCHR,1983,274,1,187
24 B-CI8 1%YK+ME=8+2 Y-230 JCHR,1981,223,1,139
TpuMHIpaMuH 14,3 SU-LC-PCN AH+ME+40,0lM K[ ®/pH7=60+154+ ¥Y&-215 SU24,131
+25
14,3 S-SI XK+ME+TK=0,14+85+15 Y&-215 JCHR,1982,247,1,15
14,3 SF-S5W 0,01M ATIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
14,3 SF-CN 0,0lM KI1®/pH74+AH+ME=40+48+ Y&-229 JCHR,1984,311,2,424
+12
14,3 N-5-C8 0,2% AM/0,1% JICK+ME=85+15 AA,286
14,3 EC-CN ME+AH+0,012M KIO®/pH6,7=43+ AA275
+40417
14,3 SF-S5W ME +XK=99,08+0,02 &®-200/- JCHR,1985,345,1,187
TpunennenaMus 9,1 SF-S5W 0,01M ATI1X/0,00001M HI'/ME Yo, d JCHR,1985,323,1,191
9,1 L-CN [T+ MX+AH4+TA=50+50+25+0,1 Y®-254 JCSC,1980,18,3,139
9,1 L-CN AH+B+TA=90+1040,1 Y&-254 JCSC,1980,18,3,139
Tpuupoauauy 13,3 SF-S5W 0,0lM AIIX/0,0001M HT'/ME Yo, 3 JCHR,1985,323,1,191
13,3 L-CN IM+MX+AH+T1A=50+50+25+0,1 V-254 JCSC,1980,18,3,139
13,3 L-CN AH+B+TIA=90+1040,1 Yo-254 JCSC,1980,18,3,139
13,3 SU-LC-8DB AI-§+0,021\§ KO®/pH2+T3A=10+ Yd-254 SU24,131
+ 89,840,
TPHTHO3HH 51 L-RP8 ME4+B=1+1 V-254 JCHR,1981,222,2 257
Tpudaynepunoa 19,1 RP-C18 AH+B+I2A=50+50+0,1 V-247 JCHR,1980,193,2,255
Tpudaynpomasun 15,3 M-CN-10 TK+MX+AH+TIA=254+50+25+0,1  Y®-254 JCHR,1984,309,2,329
15,3 L-CN 0,2M AA/pH6,99+AH=10+90 Y&-254, 3 JCHR,1982,231,2,361
TpudTazun (rpudaynepa- 17,0 L-CN 0,2M AA/pH6,99+AH=10+90 Y&d-254, D JCHR,1982,231,2,361
3uH) 17,0 L-CN 0,02M KJ1d+AH=55+45 2 ANCH,1981,53,7,960
TpUXJOpMETHITHAIHA 4,1 L-RP-18 ME+B=45+55 Y&b-275 JCHR,1985,325,2,395
4,1 B-C18 YK+B+ME+AH=1+4+60+35-+5 Yo-269 JCHR,1981,223,2,466
Ty6okypapuu B-C18 0,25%¥K/0,006M HO®+ ME=20+80 YP-292 JCHR,1981,225,1,240
Tycynpekc (oxcenaauH) 13,1 SF-S5W 0,01M ATIX/0,0001M HT/ME Yo, 3 JCHR,1985,323,1,191
Penamuu (amoperaMuH) 50 SF-S5W XK+ME+TK=0,02+85+15 Y&-215 JCHR,1982,247,1,15
5,0 N-C18 AK+B+ME+AH=3+75+100+100 Y&-254 JCSC,1983,21,4,145
denaneTnn 43 R-SIL 0,06M AT®/pH5+ME=1+1 AA 277
4,3 RP-C22 0,043M A1 +ME=70+30 Y-300 JCHR,1981,225,1,236
4,3 SH-RS PAK  0,035M HI'®/0,03M K1 +AH=65+35 AA312
4,3 N-C8 0,06M HI'C/KO1®/pH25+ME DS85,256
®endyden 10,3 L-CN B+UINC+AH+®PK=845+10+54-0,5 YP-265 JCHR,1982,228,1,372
10,3 RP-18 AH+0,06M AB/pH4,5=50+50 V-254 JCHR,1985,345,1,77
Denrayrapumug 10,3 SF-S5W 0,01M ATIX/0,0001M HI/ME Yo, 3 JCHR,1985,323,1,191
deHeTasuH 10,3 L-S160 ME+AH/0,002M KB=10+90 Yo-244 JCHR,1984,308,1,387
10,3 SF-S5W 0,01M ATIX/0,0001M HT/ME Yo, 3 JCHR,1985,323,1,191
10,3 SF-S5W XK+ME+TK=0,1+85+15 Yo-215 JCHR,1982,247,1,15
deHeTULHATUH 9,0 Z-C8 ®B/pH7+ME=62,5+37,5 V-254 JCHR,1982,244,2,299
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QGenuruaus (Hudegunun)

denunmernnéap6uTypo-
Bas KHCJOTa
®deunnnponanonsaMuu

PeHHNTONOKCAMHH
denupaMus
Penknopenak
®denmeTpasux

®deno6apbutan (npomu-
HaJx)

(nomMHian)

DeHOKCHMMETHI NeHHI -
JIHH
®deronpopen

denornasun
®dennpoKyMoH
QPenperHnua
denronamun
®denpason
daasogar
daasokcaT
drekannng

$ay6enpup,
day6unpoden
day3unaMug
dayKI0KCaAUHIIHH
®aynapusns (AHTHAPO-
XJIOpHA)
daynenTruxon
®nynupTHH
®aypazenam
daypbunpoden
QonneBast KHCIOTA

@opunon

docreaun
®ropadyp

(1p)

w

__._
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Pl

a
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Swwowwwoo
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13,0

12,1

L-RP-8

SU-LC8-DB
Cl18

Z-0ODS
H-MOS
B-C18
B-C18
H-SIL
H-ODS
SU-LC8-DB

RPK-SI
SF-S5W
SF-S5W
L-RP13
SF-S5W
N-C18
Z-CN
Z-CN
AS-HS C18
N-10C18
M-CNIO
SU-LC38
EC-C8

B-CN
N-10C18
L-RP8

H-SIL
H-ODS

B-PHENYL
U-ODS
RP
L-RP18
RP-18
L-CN
L-RP13
Z-0ODS
SF-S56W
L-RP18
L-RP18
SF-S6W
B-C18

L-RP13
L-RP13
B-C18

L-RP8&
N-5C18
SU-LC8-DB

B-CN
U-ODS

SF-CN

VH-HS20!

1.C18

1-51600
A-OCTYL
P-PXS-ODS2
Z-0DS§, 1-C18
N-C18

I'p 18—23%b 3a 6 mun; 23%b —
9 mun; A=B; b=AH

AH+0,02M KOP/pH3/TIA=1+1
M}é?;- Tre+0,05M ®b/pH3=66+1+
+

0,01M HI'& +ME=45+55

0,06M AB/pH4+AH=7+5
AH+B=24+76

0,0lM ®b/pH6,1 + ME=45+55
HO+YK+HIIC=200+3+2

0,0lM HO®/pH3,5+ ME=614
AH+0,02M KO®/pH2+TIA=10+
+89,8+0,2

0,004M AN®/pH7,84+AH=4+6
0,01M AIIX/0,0001M HI'/ME

0,01M AIIX/0,000l1M HI/ME

5% YK+ME=4+46

0,01M AT1X/0,0001M HI'/ME
AK+B+ME+AH=3+75+100+ 100
AH+ME+0,07M ®K=10+30+60
AH+UTNIC+TK=5+10+85
ME+B=51+49

B+ME=45+55
F'K+MX+AH +T1A =50+ 50+25+0,1
ME+0,IM KI®+T3A=45+55+0,1
0,IM KI1®/pH4,4+ME+TDA=61+
+39+0,01

AH+ME 4+ ®B/pH7 =625+ 155+ 220
B+ME=45+55

I'p 18—23%Db 3a 6 mun; 23%6 —
9 muu; A=B; b=AH
HO+¥YK+HUIIC=200+3+2

0,IM HI®/pH3,5+ ME=6+4

IM ®B/pH74+B+ME=0,5470+30
A®B/pH3+AH=70+30
AH+B+¥YK=50+50+2
5%YK+ME=4+6
AH+0,05M AB/pH4,5=>50+50
0,02M KO ®+AH=55+45
AH+B+YK=600+400+5
AH+B/YK/pH2=75+25
0,01M AIIX/0,0001M HI'/ME
5% YK+ME=4+6

0,1% ®K+ME=40+60
0,01M ATIX/0,0001M HI/ME
0,056M A0®/pH3 + ME=6+4

0,02M MIIC/0,2% [IA+ME=60+40
5% YK+ME=4+6
AH+TI®+0,025M ®B/pH4,2=30+
+5+65

0,2M HA/pH5,5+ME=10+8

0,05M ®B/pH7+AH=75+25
AH+0,02M KIO®/TAA/pH3,15=1+1

AH+ME+ ®Bb/pH7 =625+ 155220
ME+AH+0,006M ®b/pH6,7=32+
+32+36

0,0lM KI1®/pH7+AH+ME=40+
+48+12

B+ME=4+6 -
AH+0,05M AB/pH4,5=1+

I'p 6—100%B 3a 30 mux; A=0,IM
HA/pH4,4;, B=ME+AH+B=10+
440450

AH+B=1+1

'K+HIIC=85+15

AH+B=3+2

AH+0,01M A0P/pH5=7+493
AH+B=8+92

ME+B=7+3

Y&-207

Y-220
<]

Y-280
YP-238
Y-280
Y&-254
Yd-216
Vo-216
Y-254

v
Yo, 3
Yo, 3
Y254
Yo, 3
V254
Y®-195
Y ®-200

Y-254
Y-254

Y&-254
Y&-207

Y-216
Y&-216

Y-220
3, ¥&-220
yo-272
Y&-254
Y®-254

<)

Y&-313
Yd-254
Yo, d
Yd-254
Y-268
Yo, d
$-300/370,
Y®-280
Y&-254
Y&-254
Yo

Y-220
Y&-220

Y@-254
®-323/370

Y-229

Y -254/220
Y-254

YP-254
Y&-254
®-290/370
Y&-254
Y&-254
$-346/395

JCHR,1984,305,1,127

SU24,132
JCHR,1985,341,2,341

JCHR,1984,310,1,219
JCHR,1984,308.1,209
JCHR,1986,374,1,191
JCHR,1981,210,3,516
JCHR,1981,204,1,275
JCHR,1981.204,1,275
SU24,131

ANCH, 182,54,3,442
JCHR,1985,323,1,191
JCHR,1985,323,1.191
JCHR1980,221,2,431
JCHR,1985.323.1.191
JCHR,1983.21,4,145
JCHR.1983.276,1,445
JCHR,1983,276,1,445
AA 269

AA286

JCHR, 1984,309,2,329
SU24,131

AA275

JCHR, 198,309,1,81
AA,286
JCHR,1984,305,1,127

JCHR,1981,204,1,275
JCHR.1981'204.1,275

JCHR,1982,227,1,137
JCHR,1983,268,1,120
JCHR, 1980,183,2,250
JCHR,1980,221,2,431
JCHR,1985,345,1,77

ANCH,1981,53,7,960
JCHR,1982,231,1,83

JCHR,1985,322,2,380
JCHR,1985,323,1,191
JCHR,1980,221,2,431
JCHR,1982,230,1,168
JCHR,1985,323,1,191
JCHR,1982,229,2,498

JCHR, 1985,320,2,293
JCHR,1980.221.2.431
JCHR.1984,336,2,329

JCHR, 1980,183,3,339
AA,286
SU24,132

JCHR,1984,309,1,81
JCHR,1984,305,1,135

JCHR,1984,311,2,424

JCHR, 1981,225,1,266
JCHR,1985,345,1,77
AA,289

*
*

JCHR,1984,305,1,233
LC-84,173

JCHR,1984,310,1,151
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5-®ropypauun

(np)
®ropdenazun (paydena-

3UH)

Dyparuu
dypasouuH
dypasonnaoH
Oypanuaun
dypoceMui

XaMuIHH
XaluMuanHy
Xunan6ap6urou

XUHHIHH

XuHHAHH-peTapA
Xuunuu

Xnosenug (xaopauase-
MOKCHA)

Xnop6yTHH (xa0pamOby-

LK)

XnopHaHH (NHPHMETaMUH)

XopHMHNpaMHH
Xnopmeruasoda

XnoponupHaeH
X10pnpoTHKCEH

XnopnposTasuu
XaopreTpauukaud

XanopdenupaMuH

XnopdeHokcaMuH
XN0opUHKAHIHH

Xoanekaabuugepon (BHUT-

aMmuH Dj)
Leaunposnon
Uedasonun
edanexcun

Uedanorauuun
Hedanorun
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QOO —ONNN NNOOSO
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10,1
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Z-C8
P-PXS-0DS2
Z-0DS, 1-Cl18
N-C18

B-CN

SF-CN

L-CN
L-RP18
Z-ODS
Z-0DS
H-SAS
Z-0DS
L-RP18&
HG-3011
B-C18
N-C18
N-C18
H-SIL
H-ODS
B-C18
SF-S5W
SU-LC8-DB

B-C18
RPK-SI
EC-C18
SF-S5W
L-RP18
L-RP8
B-C18
SF-S5W

P-ODS
RPK-C18
P-ODS
L-S160
M-CN10
SF-S5W
B-C18
SF-S5W
SF-S5W
SF-S5W
L-CN
S-PCN
1-S1600
SF-S6W
SU-LCI8-DB

V-RP
L-RP8
SF-S5W
L-CN

L-CN
SU-LC8-DB

RPK-SI
SF-S6W
SF-S6W
L-CN
RSIL
A-C18
S-ODS
B-C18
L-RP18
N-C18
RPK-C18
Z-0ODS
B-C18
B-CI8
B-C18

0,06M A®T/pH6,8+ ME=98+2
AH+0,01M AD®/pH5=7+93
AH+B=2+08

ME+B=7+3

AH +ME + ®B/pH7 =625+ 155+ 220
0,0112M KA®/pH7+ AH+ME=40+48+
+

0,02M K1 ®+AH=55+45

ME 4-®b/pH8,2

AH+B=3+7

AH+B=2+8

B+AH=75+25

AH+B=2+8

0,02M ®B/pH3+ME=1+1

0,02M XK/HIIX/pH2+3T=35+65
AH+0,08M ®K=375+62,5

0,06M AA/pH4,6+AH=625+375
0,06M AA/pH4,6+AH=625+375
I/'O+YK+I/II'IC 200+3+2

0,IM HI®/pH3 5+ ME=6+4
AH+YK+B—10+4+86

0,0lM AIIX/0,0001M HI'/ME

I'p 3—30%b 3a 10 mun, 30% b —
3 mun; A=0,02M CDK/pHS/O 02% T2A,
b=AH

ME+B+YK=20+8+1

0,004M Al®/pH7,8+AH=4+6
®B+ME=70+4+30

0,01M ATIIX/0,0001M HT/ME
0005M I'ICK+ME+AH=40+30+30
0,00lM HA+ME+AH=6+2+2
00075M AB/pH3,56+ME+HIIC
XK+ME+TK= 0,024+-85+15

0,02M KI®+ME=1+1

AB+AH=35+65

0,025M OCK+AH+ME=55+35+10

ME+AH+AM+H3=6+25+0,1+71

FK+MX+AH+IIA= 25+50+25+01

0,002% XK/ME

ME+B=45+55

XK+ME+TK=0,1+85+15

0,01M AIIX/0, 0001M HI'/ME

OOIM ATIX/0,0001M HI'/ME

002M KII¢+AH 55445

AH+0,02M K ®/pH4,5=60+ 40

FK+ME+TIC+XK=65+35+10+0,02

0,01M AIIX/0,000IM HI/ME

TF¢+AH+0005M Hro/pH2=9+

+9+82

0,001M 31TA/pH6,6+ME=82+18

0 IM JIK+AH=75425

OOIM ATIIX/0,0001M HI'/ME

FH+MX+AH+HA 50+50+25+0,1

AH+B+I1A=90+140,1

AH+0,02M Kﬂ¢/pH2+T3A=lO+

-+ 89, 8+02

0004M AII'ID/ H7,8+AH=4+6

001M AIIX/o, 0001M HI/ME

001M ATIX/0,0001M HI'/ME

II\'AI;I(+MX+AH+I'IA 50+50+25+0,1

ME+B=9743

0,006M ®B/pH4+AH=45+55

OOIM AB/pH4,8 + ME=85+15

0,IM TBAFC/O 09M KO®+ME=85+15

ME+B=3+2

TBA®/B+AH=83417

0,IM ®b5/pH2,6+AH=90+10

ME+B+YK=20+80+0,5
B+AH+YK=70+29+1

0,0lM AB/pH4,8+ME=85415

Y-254
Y&-254
Y&-254
D-346/395
YP-254
Yo-229

3

yo-278
YVo-278
Y®-360
Yo-278
$-275/410
$-268/410
$-233/389
Y®-254
Y®-254
Yd-216
YyP-216
®-340/418
Yo, 3 .
Y-254

Y $-254
yo
$-340/418
Yo, 3

@-350/450
Y®-240
3, YO-254
Yyo-215

$-285/320
Y-263
Yo-254
D-290/345
y®-254
D-200/-
YP-254
Yd-215
Yo, d
Yo, 2

<]

Y-229
YP-254
Yo, 3

Yb-254

Yd-380
Y®-350
Yo, 3

Y-254
Y-254
Y®-254

yo
Yo, 3
YO, d
Y®-254

Y-237
V&-275
Y-254
$-345/420
Y&-270
Y-215
Y®-254
Y&-254
Y@-270

JCHR,1985,344,385
LC-84,173

*
JCHR,1984,310,1,151
JCHR,1984,309,1,81
JCHR,1984,311,2,424

ANCH, 1981,53,7,960
DS85,104

»

JCHR, 1980,198,4,526
*

JCHR,1982,229,1,129
JCHR,1984,308,1,241
JCHR,1981,227.2.463
JCHR,1980,189,2.249
JCHR,1980,189,2.249
JCHR,1981,204,1,275
JCHR.1981,204,1.275 °
JCHR,1982,228,1,366
JCHR,1985,323,1,191
SU24,136

JCHR,1980,189,2,241
ANCH, 1982,54,3 442
DS85,87
JCHR,1985,323,1,191
JCHR,1983,278,2,445
JCHR,1981,224,3,519
JCHR,1981,222,2,179
JCHR,1982,247,1,15

JCHR,1982,230,2,381
JCHR,1982,233,1,392
JCHR, 1984,308,1,363
JCHR,1982,230,1,107
JCHR, 1984,309,2,329
JCHR,1985,345,1,187
JCHR,1983,276,1,471
JCHR,1982,247,1,15
JCHR,1985 323,1,191
JCHR,1985,323,1,191
A.NCH 1981 53, 7 960 :
JCHR, 1985 337 2 351
JCHR 1980 189,1,137
JCHR,1985 323,1,191
SU24, 132

CHRA,1982,15,5,367

JCHR, 1980 195 1,35,
JCHR,1985 323,1,191
JCHR,1980,18,3,139
JCHR; 1980, 183 139
SU24,131

ANCH, 1982,54,3,442
JCHR,1985,323,1,191
JCHR,1985,323,1,191
JCHR,1980,18,3,139
AA278

AA271

JCHR,1982,230,2,454
JCHR,1981,223,2,393
JCHR, 1982,228,1,257
JCHR,1983,276,1,478
JCHR, 1984,336,2,438

JCHR,1982,228,1,429
JCHR, 1984, 311 l 135
JCHR, 1981, 2232393
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Ledamangoa 5,7 B-Cl18 0,0lM AB/pH4,8+ ME=85+15 Y®-270 JCHR,1981,223,2,39
Hegaxaop 8,0 B-C18 ME+B+YK=20+80+0,5 Y ®-254 JCHR'1982’228'1’423
Heq’“‘e""‘“’““ 2,7 B-PHENYL  AH+0,2%®K Vd-254 JCHR,1983,273,2.458
e(OKCHTHH ;,i g-gig %%K‘HﬁfyﬁH%gi%Ej 85+15 yd:-%gs Jgg§,1981,2%3,2,393
1B = Y ®-254 JCHR,1984,311,1,135
Ledonuuun 50 B-PHENYL AH+0,1%®K/0,3%TBAlIC=25-+75 Y ®-254 JCHR,1986,375,1,111
Uegonepason 11,7 B-C18 0,02(2112M T3A/0,042M YK+AH=76+  Y®-254 JCHR,1983,276,1,129
+
11,7 B-Cl18 0,01M ABb/pH4,8+ ME=85+15 Yo-240 JCHR,1981,223,2,393
LedoTakenm 54 L-RP18 0,01M TBAT'C/®B+ME =80+ 20 Vd-254 JCH§:1982:228:1:257
54 RPK-C18 TBA®/B+AH=83+17 Y®-270 JCHR,1984,336,2,438
54 B-Cl8 0,01M Ab/pH4,8+ ME=85+15 Yo-234 JCHR,1981,223,2,393
54 SF-ODS ME+B+YK=12487+1 V-262 JCHR,1981,226,2,431
Iedoruam 5,0 L-RP18 0,IM TBAIC/0,09M K®+ME=85+15 Y®d-254 JCHR,1982,228,1,257
Lledpokcaauu 7,1 L-RP18 0,002M ®K+ME=72+28 Y@-254 JCHR,1982,228,1,257
Ledcyaoann 12,2 L-RP8 0,IM TBATI'C/0,090M K®d+ME=85+15 Yd-254 JCHR,1982,228,1,257
12,2 Z-C8 0,02M AA+ME+AH=9504-35+15 YP-280 JCHR,1982,237,3,515
LledbTpuakcon 54 L-NH2 AH+1,33%AK=70+30 Y-274 JCHR,1983,273,2,357
Ledypoxcum 6,2 L-RP18 0,02M TBAI'C/®B+ME=77+23 Yo-254 JCHR,1982,228,1,257
6,2 B-C18 0,0IM AB/pH4,8+ME=85+15 Y ®-254 JCHR,1981,223,2,393
InanokobanaMuH (BUT- VH-HS$201 I'p 6—100%b 3a 30 mun; A=0,1M AA289
amun Bjo) HA/pH4.4; B=ME+AH+B=10+40+ '
+50 :
Un6en3onun 12,4 Z-SCX 0,015M ®B/pH6+AH=20480 Yo-214 JCHR,1983,273,2,347
LI UKIU3HH 12,4 SF-S5W 0,01M ATIIX/0,0001M HI'/ME yo, 3 JCHR,1985,323,1,191
Luxno6apburan 5,1 SU-LC8 ME+40,IM KI®+T3A=454554-0,1 Y®-254 SU24,131
5,1 H-SIL HO+YK+HUIIC=200+3+2 Yd-216 JCHR,1981,204,1,275
5,1 H-ODS 0,IM HO®/pH3,5+ME=644 Yd-216 JCHR,1981,204,1,275
I ukaorentaaux L-CN IM+MX+AH+I1A=50+50+25+0,1 YP-254 JCSC,1980,18,3,139
L ukaoryauua 3,0 H-ODS 0,1751\14 @®B/pH1,5/0,656%HIOC+AH= Y-247 JCHR,1980,182,2,359
=1+
Llukaoxoan (6eHarexco.) 10,3 SF-S5W 0,01M AI1X/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
(Tpurekcuadengua) 10,3 L-CN 0,2M AA/pH6,99+AH=10490 Yd-254, 3 JCHR,1982,231,2,361
I uKIOMETHKAHH 15,1 L-RP2 0,IM HTA/pH4,3+ ME=6+4 JCSC,1983,21,4,145
HukaoneHTobap6HTOH 5,1 H-ODS 0,IM HO®/pH3,5+ME=6+4 Yd-216 JCHR,1981,204,1,275
51 H-SIL HO+YK+HTIIC=200+3+2 Yo-216 JCHR,1981,204,1,275
Hukaocnopunn A, C, D SU-LC8 AH 40,1 %®K/pH2,8=75+25 Yo-210 SU24,131
L uMeTHAHH 1,1 L-RP18 0,0lM AK+ME=60+40 Yo JCHR,1983,273,2,449
1,1 L-S1100 AH+ME+4+B+AM=250+30+10+0,4 Yo-228 JCHR,1983,273,1,223
LI HHHAMOHAKOKAHH L-RP2 0,1M HTA/pH4,3+ME=6+4 JCSC,1983,21,4,145
IluHXxoKauu . 12,0 SF-S5W 0,01M AIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
12,0 L-RP2 0,IM HTA/pH4,3+ME=6+4 JCSC,1983,21,4,145
[1nnxoHuaHI 12,0 B-C18 ME+B+VYK=20+80+1 Y®-254 JCHR,1980,189,2,241
Lluuxonux 12,0 B-C18 ME+B+¥YK=20+480+1 Y®-254 JCHR,1980,189,2,241
Llncnaatun RP-C8 0,01M 11B/pH7,3 Vd-301, 3 JCHR,1983,273,2,301
Llutadgonam 14,1 SF-ODS AH+ ®b=55+45 ®-240/300 JCHR,1984,308,1,199
14,1 SF-ODS AH+ ®B/pH3,0=55+45 Yo-240, JCHR,1982,227,1,129
©-240/296
LurapabuH —1,6 N-C18 0,2M KO ®/pH2 Y-280 JCHR,1981,223,2,371
—1,6 SF-ODS 0,05M ®B/pH7 y®-270 JCHR,1981,225,1,99
—1,6 U-ODS+P- 0,00256M K,Ed)/pHS,Z +ME=97,5+2,5 Y®-280 JCHR,1983,274,1,87
SCX
—1,6 L-NH2 AH+B=75+25 Yo DS85,71
SapodoHHyM 4,4 U-C8 0,0lM HI'C/0,0IM HO®+AH=85415 Vb-214 JCHR,1980,183,2,193
DAJUNTHIHH 11,4 B-C18 0,0lM HO®/pH3,5+AH=64436 Y®-300,
®-360/455  JCHR,1982,231,1,137
AaydpenasnH L-CN 0,2M AAI/{)HG,99+AH=10+90 Y®-254,.3 JCHR,1982,231,2,361
dm6paMuu 12,1 SF-S5W 0,01M AIlX/0,0001M HT/ME Yo, 3 JCHR,1985,323,1,191
OMenpoHuyM 14,4 SF-S5W 0,01M AIIX/0,0001M HI'/ME Yo, 3 JCHR,1985,323,1,191
SHaaauanponuman H-SIL HO+ YK+ HUTIC=200+3+2 Yo-216 JCHR,1981,204,1,275
H-ODS 0,IM HI®/pH3,5+ME=644 YVd-216 JCHR,1981,204,1,275
SHApajasuH 5,1 RP-8 0,015M ®K+AH=82+18 ©-230/389 JCHR,1981,225,1,151
DnUTa3ua 5,0 B-CN XJI+ME=97+3 Vd-264 JCHR,1981,224,1,33
Aproxabiudepon (BHT- 24,0 N-NH2 I'T14 XJ1=80+20 AA,286
amuu Dj) 24,0 Z-SIL K4+ HIIC=95+5 Y®-290 JCHR,1981,226,2,351
H aHaJoru 24,0 VH-HS201 AH+HUTIC+B=90+8+2 AA 289
SproxpHCTHH L.-S160 'K+ XJ1+AH Y®-320 JCSC,1983,21,4,145
DprokpHCTHHHH L-SI60 I'K+XJ14AH Y&-320 JCSC,1983,21,4,145
dpromeTpuH 11,0 L-S160 'K+ XA+ AH Y®-320 JCSC,1983,21,4,145
SproraMui 0 B-C18 0,06M HI'C/1%YK+ME=1+1 Yo-254 JCHR,1983,261,3,345
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TJABA 7

Pacrsopurearu u modugpuyupyrowue dobasku
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Tabauuwa 7.9

349 B3)KX JJEKAPCTBEHHBIX BEI{ECTB

OxouvaHHe TabaAuUH 7.9

OGo3Ha- O6o3na-
YeHHE HauMeHoBaHHe YeHHe HauMeHoBaHue
B Taba. 7.7 B taba. 7.7
i 2 | 3 1
AA Ayerar aMmoHHus MIIC 3-Mopgoausonponancy.is-
Ab AuertaTHHH 6ydep tdounat
AT I'napokeua aMMmonus MX MeTHaenxaopua
ATK I'napokap6ouatr aMMOHHS MI] MeTtnmuennosodnss
AT® Tuapodocdar ammonus M3K Meruastuiakeron
Al Huruapodocdar ammouus HA Honunamun
AK Kap6ouar aMMouus HbB Bopar uatpus
AM Ammuak, 25%-umit pacrsop HI I'uapokcua Harpus
AH AiLeTOHUHTPHII HI'C lentaHcyiabgonar Harpus
ATIX Ilepxnopar aMMoHus HT® I'uapodocdar uarpus
AT Aueron HIC Honeunacyapdouar uatpus
Ao dopmuar aMMouus HIO® Huruapodocoar narpus
AT Docpar aMMouHs HKC Kamgopcyabdonat HaTpus
AX XnopHa aMMOHHs HOC OkTauncy/ibgponar HaTpus
ALl Uurpar amMonus HIIC IMenrancyabponar HaTpus
bb BopaTuuii 6ydep HC Cyabdat uarpus
B3 Bensoan HTA Hurpat ammouus
bY Byranoa Ho Qocdar HaTpus
BYA ByTunamun HX XJopua uarpus
BX . Byruaxaopua OA OxkTHI2MUH
B Bona OK Okrau
rA I'ekcHaMuu OCK OkTaHncyIbgpoKHCI0TA
I'ATAB Bpomupa rekcageuwwirpumeria- 1A ITponuaamun
aMMOMHS TP IMupuann
I'K Tekcau I1C ITpomuaoBwil coupt
I'Tl T'entan TICK IMentaucyabdokucaora
I'CK I'entancyabpokucaora CK Coasiuasi KuCJIOTa
I'CH I'excancyabtoHat HaTpus T Tunon (merepreut)
LA Heunnamus TBAB Bpomua TeTpabyTHaaMMOHHS
IM®A  Tumernadopmamun TBATC  Tuapocyabgar TetpabyTHa-
40 Huokcau aMMOHHUsI
AX3 Juxaopatau TBA®  ®octar rerpabyTuaaMmMouus
43 JHITUNOBH 3dup T Terparuapocdypau
I9A Hustaaamuu TMAT  Tuapookuch TeTpameTHJAaM-
O9AA  AueraT AMSTHIaMMOMHS MOHHS
HO H3ookrau ™[ TerpameTHAITH/ICHAHAMHH
HIIC MNponaxoa-2 TMJA  TerpamerunengHaMuH
H3 Huusonponunosuiit agup TMOA  TI'uapooKuch TPHMETHJIOKTHJ-
KB Bpomua kamus aMMOHUHUS
KI'e I'napogocdar kanus TPUC Tpuc- (oKcuMeTHIaMHHOMe-
Ko Huruapodocdar Kamus Tau)
KCK Kamgopcynbdonosas kucaor: TOYK  TpudTopykcycHas kucaora
Ko Docdat kaaus T3A Tpu3ITHIaMHH
Keb Kaawepwii pocparunit 6ydep TIAA  AueraT TpPHOITHIAMMOHHS
KX Xoopua kanaus TIA®  dochaT TPUSTHIAMMOHHA
JIK JluMoHHast Kucrora YK YKkcycHasi KHCJIOTa
JICK JlaypuscyabdouoBas xuciora @b ®ocdharuuii 6ydep
ME Metanou @K doctopuas KHCIOTa

1 | 2 || 3 I 4
XJq XaopodopM DA Stuaayerat
XK Xsopuas KMCIOTa 3ITA  drunengHAMHHTeTpaauerar
116 Ilurpatunii 6ydep HaTpHS
ur LukaorexcaH 3T dranoa
qy Yernpexxaopductuil yraepos  3TA SrauonaMun
K I1lapesneBast KucJIOTa

Irpynne KOMIOHEHTOB MOABHXKHOM (ashl OTJAENAITCA 3HAKOM «/».
Hanpumep, cokpauwenne 0,1%HJC/0,0I1M ®b/pH3,0+ME=7+3
03HayaeT, YTO B OGbeMHOM OTHOWEHHH 3:7 cMellaH MeTaHOJ H
0,01 M ¢ocoatuniii Gydep, comepxamnii 0,1% momeunscynbdara
Harpus 1 uMerowni pH 3,0;

— TpajMeHTHOE 3JIONpPOBaHHe H300paxkaercss COIJIACHO cClle-
Ayolleld cxeme:

P a—b%b 3a t mun; A=[cocras]; b= [cocras].

dTo 03HauaeT, UTO COCTAB MOJABHXKHON (a3bl H3MeHseTcs 3a !
MHH OT a% KommoHenta b no b% panroro komnosenra. Cocras
KoMmnoHeHTOB A H Db usobGpaxaercss Mocje 3Haka paBeHCTBa B

Ta6auna 7.10

Juteparyprsie ucTOYHUKY, YUTUPOBAHHble 8 TabA. 7.7

HaumeHoBaHHe

e Raon 77 noaroe

AA Alltech Associates — Applied Science Chromatoegraphy Ca-
talog N 70

ANCH Analytical Chemistry

CBM XpomaTorpadusi B GHoormn W Meiuuuue. TesHcH NOK1an0B
I Bcecoosnoit Kongepenuus. M, 1983

CHRA Chromatographia

DS§5 v Danub% Iéymposium on Chromatography. Abstracts. M,
Nauka, 1985

JA Journal of Antibiotics

JCHR Journal of Chromatography

JCSC Journai of Chromatographic Science

JPSC Journal of Pharmaceutical Sciences

LC-84 111 Bcecoi3HH CHMIO3HYM N0 MOJEKYJADHOH MXKHAKOCTHOH
xpomaTorpadun. Tesucn gokaaxos. Pura, 3nnarde, 1984

SH-84 Advances in Liquid Chromatography. Abstracts of Presenta-
tions of the 4th Annual American-Eastern European Sympo-
sium on Liquid Chromatography. Szeged (Hungary), 1984

SU24 Supelco Chromatography Supplies. International Catalog 24,

1986
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COOTBETCTBHH C BHIIIENpHBEJEHHHIMH NpaBHAaMH AJS MNOJBHXKHBIX
(a3 B H30KPATHYECKOM peXHMe.

Hetexkrop. O603HadeHHe JeTeKTOpa COCTOMT H3 OYyKB H uHdp,
YTOUHSIIOIIHX YCJ0BHSl paboThI:

P — pedpakroMerp; O — 3jeKTpoxHMHueckHH; Y® — nerek-

TOPHL N0 NOTJIOUIEHUIO yAbTpadHoeTOBOro AHb0 BHIAHMOTO cBeTa

(nanpumep, Y®-254 — npu AanHe BoaHH 254 HM); ©-250/320 —

(hayopHMeTpHUECKHH JeTeKTOp, B JAaHHOM cJjy4ae ¢ AJHHOH

BoJHb BO30yxaeHus 250 u smuccnn — 320 um; MC — wmacc-

CIeKTpOMeTpHYECKHH.

JIutepatypuble ucTOYHMKH. B Tabn. 7.7 mpHHAT COKpalleHHBIN
cnoco6 uutHpoBaHHA. Has XKypHajbHBIX craTei OTAeJeHHbBe 3a-
NATBHIMH yKasaHH cJeAyiOlllHe CBeJeHHs: COKpallleHHOe Ha3BaHHe
JKypHaJja, roj, TOM, HOMep BbINycKa, cTpaHuna. nsi KHHr npuse-
JeHbl COKpallleHHOe HaHMMeHOBaHHe, Homep cTpaHulbu. Pacmug-
POBKa COKpallleHHHIX HaNMeHOBAHUH naHa B Tabua. 7.10.

" 3AKJIOYEHUE

3aBepmasi 06CyX/eHHE COBPEMEHHOrO COCTOSIHHSI KHIKOCTHOR
XpoMaTorpaHi HH3KOMOJIEKYJISPHBIX OPTaHHYECKHX COCJHHEHHH,
ee MpHMEHeHHs B aHa/lM3e JIEKADCTBEHHBIX CPeICTB, aBTOPHI CUH-
TAIOT HeOGXOAHMBIM OCTAHOBHTbCS BKpaTle Ha TeX HampaBJIeHHAX,
KOTOphie, BepoATHO, OyAyT ONpeiesATh pa3BHTHE 3Toi o6racTH
HAYKH H NPAKTHKH B GaHKaHmKe rojH.

JKuakoctHasi xpoMatorpadHs Kak HayKa CpaBHHTEJbHO JaJIeKO
NPOABHHYJ/IACh B H3yUeHHH KHHETHKO-JHHAMHUYECKHX acClEKTOB Npo-
recca. ATO MO3BOJHJIO CO3AaTh COBpeMEHHble BBICOKOI(Q(eKTHBHBIE
copbenTsl W KOMOHKH. OJHAKO pesepBH AajibHEHIIero COBEpIIEHCT-
BOBAHHA 3a cYeT NOBBImIEHHS 3(Q(}EKTHBHOCTH YXKe IOYTH HCYep-
nanp. HaMHOro CKpOMHee yCNexXH TEODHH ylepXKHBaHHs, KOTOpOH
NOKa He YAaerTcsl BBHIHTH H3 PAMOK NOJYIMIHPHYECKOTO MOAEIHPO-
Bauusi. CTpaHHubl 3TOH KHHTH, MOCBSLIEHHble JaHHOMY BONpOCYy,
CBHJETeJIbCTBYIOT O TOM, YTO, HECMOTpPSI Ha Onpeje/eHHbIe yCnexH,
BO3MOMKHO JIHIIL OueHb rpyboe anpHOpHOE NpeACKas’aHHe BeJHYHH
yiep:KHBaHHs, NPHTOAHOE JJISi TpPEeABAPHTENbHON OLEHKH Tpebye-
MOfl 3JIOMpYIOLLel CHJbl NMOABHKHOH (a3bl. XoTs CBeJeHHS TaKOTo
poia BecbMa IOJIe3HBl Ha NepBOHAYAJbHOM 3Tane pa3paboTku Me-
TOJAMKH pAa3jesieHHs, HX HeJOCTATOYHO AJf KOPPEKTHOro nporHosa
OTHOCHTEJbHBIX BeJHUHH yAepKHBAHHS KOHKPETHHIX Tap CoelnHe-
unit. MccnenosaTenn mo-npexHeMy He B COCTOSIHMM NpeIBHAETH B
ofbliemM cjayyae, HCXOASl M3 XHMHKO-CTPYKTYPHBIX coobpaxeHni,
KAK H3MEHHTCS CeJeKTHBHOCTb XpOMAaTrorpauyeckod cHCTeMbl MO
OTHOLIEHHIO K JaHHOH mape BelleCTB NPU TeX HJIH HHBIX H3MEHEHHAX
cocTaBa MOJABHAKHOH ¢a3pl. B cBA3H ¢ 3THM H3yyeHHe NPHPOAHL Ce-
JIEKTHBHOCTH, MO CYLIECTBY NPOGJEMbl MeXMOJIEKYJISIpHBIX B3aHMO-
JeficTBHH B XHAKOCTHOR XpoMarorpaguH, npojoJsKaer OCTaBaThCA
aKTyaJbHOH 3ajnaued.

B Hmacrosilllee BpeMsi CTAHOBHTCS Bce siCHee, UTO OCHOBHAs MO-
JeJib aJcopOLHOHHOH XpomaTorpadmuy, mpelnosarapulas nporexa-
HHe COpOLHH HEMOCPEICTBEHHO HAa MOBEPXHOCTH HeOo6paGoTaHHOro
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7100 XHMHYECKH MOJH(PHUHUPOBAHHOTO CHJMKATENS, Tpebyer cy-
LlecTBEHHOro yrounenus. Tak, Bo MHOrux crcremax B6/mzn noBepx-
HOCTH ajJcopGeHTa 3a cYeT cOPOLUOHHBIX SIBJCHUH M MEeXMOJIeKY-
JISPDHBIX B3aHMOJEHCTBHH H3 KOMIIOHEHTOB 3/II0EHTa o6pasyiorcs
CJIOH «KBA3HHENOABHXHOH (asbl». SIBEHHS TAKOrO Poja MOMHOCTDIO
ONpPEe1eJIOT NOBeAeHHe COpP6AaTOB B CHCTEMAaX ¢ SBHBIM JIHHA-
MHHYECKHM MOJH(DHIHPOBAHHEM COPOEHTa, OJHAKO HEMAJIYIO poJib
HrpaloT M B CHCTEMAX, KOTOPHIe MO TPAAMIMH OTHOCAT K ajgcop6-
LHOHHBIM. JKCIePHMEHTAJbHOE H TeopeTHUeCKoe H3YYCHHE 3TUX
TpOLECCOB MPEACTAaB/ACTCS HAM BAXKHOH M yBJIEKATeJbHOH 3amayeil
Oynyuiero.

[Ipaktnueckne ycnexu BI)KX kak merona pasjieJieHust U aHa-
Ju3a cMeceli yxe He TPelYyIOT chenuabHBX KommenTapue. Ho
HEJb3sl YTBEPKAATb, UTO €€ BO3IMOMKHOCTH MOJHOCTbIO OTBEUAOT
Haubosee THNHYHBIM AHAJUTHYECKHM H npenapaTUBHLIM 3ajauam.
Haie Bcero npH amaiu3e UIH NPENAPATHBHOM BbLICTCHHH HEOBXO-
AHMO HE TIOJIHOe pasjesienre BCeX KOMIOHEHTOB OObEKTa, a MO.y-
HCHHE HHAWBHAYaJIbHBIX 30H JIHUIb HEKOTOPHIX COeJMHEHHH, HHTe-
pecyiolix HceaefoBaTens. PewlaoTcs Takoro THma 3agaud Tiias-
HbiM 00pasoM 3a CYeT BHICOKOH 3{deKTHBHOCTH KOJIOHOK, 4TO
HEONTHMAJIPHO C TOYKH 3PeHUS] MPOXOAKHTENBHOCTH pa3jleseHHs.
Bosee wmmpokoe Hcnmosb3oBanHe (PaKTOPOB ceneKTUBHOCTH NO3B0-
JAJI0 6Bl COKPATHTb PACXOA PAcTBOPUTEJNEll, UTO 0COBEHHO BAKHO
B TpenapaTHBHOH Xpomarorpaduu, OpH paspaboTKe Xpomarorpa-
¢uyeckux Texuomornit. [To3ToMy cosgamue HOBHIX, GOMee CeeKTHE-
HBIX CHCTeM NpPEeACTaBJIfeTCS HAM aKTyaslbHOH NMpaKkTHUecKoH 3aja-
yefi. [IOMHMO YNOMSIHYTOrO BBIMIPBIIA 3KOHOMHUYECKOro Xapakrepa
CBEDXCEJIEKTHBHbIE CHCTEMBI 00ecrevyaTr TakxkKe KauecTBeHHO HOBbIfl
YPOBEHb peuleHHs psja 3ajay (HanpuMep, MO3BOJAT CO31ABATh
JIEKapCTBEHHbIE MNpermaparhl HOBBIX MOKOJEHHH HA' OCHOBE WHIHBH-
AyanbHBIX ONTHYECKHX H30MepoB). Paspaborka mogobHbIX cHcTem
Ha OCHOBe XHMHYECKOH MONMOUKALMH CHJAMKATe/st BeleTcs NOYTH
NIOBCEMECTHO B MHpe.

Hapsay ¢ stuM Hanpasnennem MHOTOro MosHo 0XHAaTh OT 60-
<1€€ IMHPOKOro HCHO/b30BAHHA AMHAMUYECKOTO MOAMPUUIKHPOBAHHS
OGBIYHBIX COPOEHTOB — CHJMKATENS MM ero XHMHYECKUX NPOH3-
BOAHHIX. BHOOp XHHAMHUECKHX MOJM(HKATOPOB CPEH H3BECTHHIX
BELIECTB NOBOJLHO LIMPOK H [0 Mepe pPa3BUTHA HCCJAEIOBAHHI B
STOH 06JIACTH MOXKET 06OraTHTbCS 32 CYET LeJIeHANPABIEHHOTO CHH-
Tesa. XpoMaTorpaQucT NpH MHHHMAJbHOM HAGOpe TOTOBBIX cop-
6EHTOB C MOMOIIBIO IHHAMUYECKOTO MONUMHIMPOBAHHA CMOKET IO-
JYYHTH LIMPOKHH CHEKTP HENOABHMMKHBIX (a3 PasHOH CENEKTHBHOCTH.
IlprHusnuanbHOe OTJHYHE 3TOro pexuMa Xxpomarorpaduu ot Tpa-
AMUMOHHBIX B TOM, YTO COCTaB HEMOABMKHOM (ashl OueHb CHJIbHO
3aBHCHT OT cocTaBa NOABHAKHOH. CJieoBaTesbHO, MOSIBASIETCS BO3-
MOXKHOCTb B YCJNOBHSIX I'PAJHEHTHOrO 3JIOHPOBAHHSA He TOJBLKO H3-
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MEHSATh 3JIIOHPYIOLIYI0 CHJAY MNOABHXHOH ¢ash, HO H XHMHYECKYIO
NpUPOAY HENOABHXKHOM. i

[lepeunciiennbie HanpaBjleHHs B 3HAUHTEJbHOR CTelleHH OTpa-
3KaJ0T BKyCHl H HHTepechl aBTOpoB. Ho cyllecTByeT MHOXKECTBO ApY-
THX BaXHHX o6jacTeii NPUKJAfHHIX H TeOPETHUYECKHX HCCJeA0Ba-
Hufi. BricokoaddekTHBHasi XKHAKOCTHas XpoMmartorpausi NpoxoJ-
’KaeT pa3BHBaTbesA, paboTHl BnepeAH HemaJso. M ecan npeasaraemas
YHTATEJ0 KHHra B UYEeM-TO €My I[TIOMOXEeT, aBTOpbl MOTYT CUHTATb
CBOIO LieJIb JOCTHTHYTOH.
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ynakoska 198—201
YPaBHOBelllBaHHe 132
¢unbTp 197
atdexTHBHOCTL 20, 182, 219, 220
KoMnencaunonunit sdpexr 86—87,
106—113, 163, 164
Koumnbiorep 203
Koncrautn kucaotnoctn pK, 56
KonTtpanenthsu nepopasbusie 299
Koppeasunonurit takrop 84
Koprukocreponan 299
KopThrorponuna ¢parments 75
Koapdunnents emxocrn 18, 72

— BIHAHHE

— — Ha KPHTepHH pasiesedns 21,

222

PYEtrrreerrrrran

~— — cocrasa 3ji0edta 90—115,
133—145, 163—165, 294
— — CHeUHpHYECKHX MOAH(HKATO-
pos 130, 172, 207
-—— — CTpoenHs copbatoB 65—85,
145—156, 165, 166, 276—293
— — TeMmmnepatypu 85, 125, 166,
223, 224
~— H3MepeHHe 223
— ONTHMaJbHOe 3HaueHHe 222
— TIIpHeM.JlevMbe 3HaueHHa 36, 222,
223
— CB#3b C llapaMeTpaMH paclpeje-
JeHHs 27, 72
Kospguunentsr pacnpeaenenns 18, 72,
78, 111
Kpayn-s¢upu 179
Kpurepuit
— THAPOQOOHOCTH YNPOLIeHHbI
276—293
— pasgenenusn 20, 221
— — 0pPH TPafiHEHTHOM 3JIOHPOBa-
HHH 120
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JlefiRoMuunEb 297

Jleo-Tanua meron 72, 73
Jlurangoo6vennas Xpomarorpadus 176
Jlunefinas CKOPOCTb MOABHXHOH (a3
2225, 224

JIuuefinocTs detekTopa 225, 231
Jloxuue nukH 222, 235

Jlokaauzaunsa 129, 142

Macconepenava 23—25, 239
Meton
— abcomoTHON KaJaHOPOBKH 256
— BHYTPeHHero crangapra 256
— cpaBHHTeJbHBIX pacueToB 149—
156
— yCJ0BHON KaJHOGDOBKH 262
MeTofuku, NPHULKIL onHcanHa 228
— OpPHHIHIH Bbi6Opa NapaMeTpoB
218—225
MHuUKpoKonOHOUHas XpomaTorpadus 182
Munennspuas xpomarorpacgust 175,
176
Mogenn yrepxusanus 65, 127
— apauTHBHHEe 66—85, 146—156
— «yZepxKHBaHHe—CBOHCTBO» 66,
72—79
— «yJlepXHBaHHe—CTPYKTypa» 66,
—85
MopaupukaTtophl
— JAuHaMHyeckHe 168
— crneunpHnueckhe 44, 169—175

Hapkorukn 300
Hacocur 188
— nayuxepube 190
— nHeBMOYCHJHTeJbibe 189
— NOCTOSAHHOrO AaBieHHs 188
— nocToaHHOrO pacxofa 188
— nyJabcauusi nojaun 191—194
— mnpHueBue 189
Heitpoaentukn 300
Henoasuxuas ¢asa, cM. Copbenr
Henonaaxu u ycrpaHenHe 232
HurtpaTta msocop6uaa 300
— mnoanojos 300
Hurpocoeanuenns 108

OGpalenHo-pasoBas xpomarorpadus
51—126
— MeXaHH3M yJepXHBaHHA 52—58
— Ha noJsApHHX cop6enTax 167
— mnoasuxhas dasa 90
— — HouHan chnaa 57
— — opranHueckHit koMmnoHeHT 90
— — ceaexkTHBHOCTb 115
— — 3moHpylomas cuaa 47
— copbent 34
— — cunres 31, 32
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— crpoenue 31, 32

— cBofictBa 62

— cmauuBaemoctb 90

YAepKHBaHHe

— 3aBHCHMOCTb OT HOHHOH CHJIR
57

— — — OT coCTaBa NOABHKHOA
¢asm 91
—— — OT CTpoeHHs cop6aToB
65—85
— — — or Temnepatypu 85
— — nporHosupoBaHue 70, 84, 97,
123
O6bem
— cBOGORHLIN cHCTeMB 17
— YyAepxHBauhsg 18
OnrHMH3auHs cOcTaBa NOABHKHOM
tdasw 115, 145, 222
OnTHueckasi mWioTHOCTH 235, 254
OpranHyeckHil pacTBOpHTeNb B 06pa-
IenHo-(ha3oBofl XxpoMaTorpadHu
— copbunsa 90
— BJHSIHHE Ha yJiepkHBaHHe 73,
91—115
— KOMIIeHCauHOHHHIH 3 dexT 106
Ochnosannst
— BHGOp NOABHAKHHX (a3 274
— 0co0eHHOCTH noBeaeHHs 65, 114
OTHocHTeabHOE yaepxnaBanHe 19, 221,
245
OtpHuarTeibHbie MHKH 235

MNenthas 74, 94, 114, 158
Ileperpyska
— JeteKkropa 225, 241, 245, 253,
254

— KOJOHKH 226, 231, 253, 254
ITikn xpomarorpaduueckue

— acHMMerpHsa 239
BakaHCcHOHHHE 236
BhicoTa 227
H3MepenHe 227
HCKaxennue 226, 235, 240
JoxHue 222, 235
oTpHuarebHue 235
naomane 227
pasmuBanne 21—25

— casoennne 240
ITupHzasusonn 108
ITupumugnne 293
IToBepxuocTHoe HaTsixeHHe 53, 57
ITorpewHocTH aHaansa 246, 256
Ilogsuxuas ¢asa 11, 36—50, 273—
276

— B HOpMaJbHO-()a30BOA XpoMaTo-

rpadpuu 126—145
— B 06pallieHHO-(a30BOA XpoMmaTo-
rpagpuu 90—117
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~— BJaxkHOCTb 130

— BJHAHHE Ha yRepxHBanhe 125,
129, 133

— BHGOp 3/MOHpYIOled cHanl 41,
145, 154, 274, 294

— JAerasauus 185, 186, 233

— naubdysug 22

— ZR00aBKH cnemH@HYeCKHX MOIHGH-

KaTopos 44, 169
— JIHHeHiHaa ckopocTb 22—24, 224
-— Macconepefiaya 24
~— HEOJHOPOJAHOCTbL NMOTOKa 22
— (l)ggnmnsaunﬂ CEJIEKTHBHOCTH 115,
— MOBTOPHOE HCNOJb30BaHHe 206
— pacxon 18, 221, 224
— CBOHCTBa KOMINOHeHTOB 38—50
— CeJIeKTHBHOCTB 42, 43
— ouabrposanue 37, 204
— 3JIOHpywwasa chHaa 40—42, 127
ToAAHHHOCTb NeKapeTBeHHBIX BelllecTs
244, 263
ITokasaTens npenoMmaenns 202, 236
ITonnoan, uutpater 300
Toausinepunie apomathyeckue yraeso-
Aopoan 71, 72, 79, 80, 83, 135, 147,
148, 177
loansapepusie reTeponnkan 285
IMoaspusyemocts MoJekyJaspHas 79
Hoaspuocts pactsopurenedi 46
Tloasphbie XHMHYECKH CBSI3aHHbIe He-
NOABHXKHHe ¢a3n 160—168
— MEXaHU3M YaAepxKHBauha 161, 162
— 006aacTb NpPHMEHEeHHs 160, 161
— POJb NOABHXKHOA (a3 162—165
— cnocobu noayyenus 31, 32
'~ YAepXHBaHHE H CTpOeHHe cop-
6atos 165—168
Ipeakoaonkn 198
Ipenapatusuas XpoMarorpadua 229
lpuMech, ananns 222, 265—268
IIpunosepxuocThie caou
— B HOpMaJbHO-(ha30BO#l XpoMaTo-
rpadpun 126—131
— B o0palllenno-da3osoit Xxpomaro-
rpadun 90, 91
— TPH IHHAMHYECKOM MOAHGOHIHPO-
Bauun 170—180
Ipo6a
— BBOA 194
— — ycTpofictea 194
— KOHLEeHTpauua 226
— o6Bem 225
— nmeperpyska 225
— noAroroska 211—218
— gonyqenne NPOH3BOAHBIX 212—
18

— PpactBopenne 211, 212
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Ilporuosupopanue YAepKHUBaHus 70,
72, 84, 97, 123, 155, 165
Ipoussosune
— Jél-;lél Y®-netektnpoBanus 212—
— s dayopecuenTHoro AETEKTHPO-
BaHHd 212—218
Ilpocraraauaunn 166, 300
—— NOJYNPOAYKTH CHHTe3a 84, 147,
150—156, 259, 262, 285
ITpoTHBOBOCHANHTETbHBIE cpeactea 300
ITpoTosoponOpHHE H aKUeNTOPHHe
cBoficTBa 48
TcuxoTponune npenapatw 300
Tlyabcaunn noasuxuofi pasw, ra-
lwenne 191—194, 233
Tlypuum 71
pH, Bausune
— B_HOH-NapHO# XpoMaTorpaduu
173, 174
~— B o6palllenno-pa3osoil XxpoMaTo-
rpadun 55—57

Pacnpenenenne KHIKOCTb—XHAKOCTD
27, 72, 111, 116
Pacrsopumocts
— B33aHMHas KOMMNOHEHTOB NOJBHX-
HOH dasm 205
— o6pasua 231
— Tnapavetp XuabAeGpannpa 46, 92,
165

— — napluHaJbHH 49
Pa8cnsopmenn 36—50, 184—188, 204—
20

— KJjaccHdHkauua 44—50

— MNOJAPHOCTb 45, 48

— cBoficta 38

— CeJNeKTHBHOCTb 42—50, 115—117

— — rpynnu 48—50

— OuabTpoBanne 37, 184, 185, 204

— 3JIOHpyIoWlas chia 40—50, 154
Pacxon noasuxuofi dasu 18, 221, 224
Pekkepa veron 72—79, 129

CBoGoanas sheprus copGunm 18, 86
CenektuBHoOCcTs 19, 129

— ONTHMH3auusa 145

— pactBopuTeed 42—50, 115—117

— — rpynns 48—50

— — naplHajbHHe napametpu 49

— CHcTeMH 161, 220—223

— — KpHTepuil 19, 221, 245

— — TpeyroabHHk 115 —117
Cuaarosbuvie rpynnu 31, 128

— ocraroyHue 163

— crenedb MoAndHKAaUMH 59

— XHMHYecKkass MoAupuxanug 31
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Cunanodu.IbHOE yAepxHBakHe 59, 64,
158
Cunarpaus 163
Cuaxkareab .
— GydepupoBaknbil 157
— JHHAMHYECKH MOZIH(HIHPOBaH-
uuiit 71, 131, 168—180
— CTpoOeHHe aAcOpPGHPOBAHHLIX
caoes 127, 130
— ypasHoBewHBanune 131, 132
— XHMHyeckas MoJHdHkauns 31—33
— pH 157
Cumnatomumetrnkn 300, 301
Chcremb 06pa6OTKH naHHbIX 204, 254
Ckorra—Kyuepn mogeap 128—130
Caod ajncopbunonnne 126—130
— mnpunosepxuocthsie 16, 90, 91,
126—130, 170—180
CMmeluaHHble MEXaHH3Mbl yAePXHBAHHA
44, 114, 169, 170
Cuafizepa Teopus 127, 163
Cosbsarauns 53, 93
CoabBodobuan Teopus 52, 107
Cop6atsl 1111 29
Gentn 11,
Co_p_ ankHJichHankarean 31—35, 51—126
— BOCNPOM3BOAHMOCTb CBOfCTB 132,
244, 245
BuGop 33, 34
AupdysHsa 23
Macconepefaua 23
o06bemMHo-nopHcTHe 30
nenHKyaApHbe 29
I0BEPXHOCTHO-NOPHCTHE 29
pa3Mep uvacthn 29, 30
chankareas 31—35, 126—160
ypaBHOBelnuBalHe 132
¢dopma yacTHL 29
XapakTepHCTHKH 62—65
XHMHYECKH cBsisahHble 31—33
— — MertoaH nogyuvenus 31—33
— — HenoaspHue 32
— — noaspube 32
CoyeBnubckOro Moxean 127, 163
Couptar 73, 79, 83, 84, 94
— noJyYeHHe NPOH3BOAHBIX 213,
214, 216
CpapHHTeabHEE pacyeTs 149—156
Crepouan 133, 141, 178, 301
Cyabdpannaamuas 301
CycnensHoHHasi YNaKOBKa KO/JIOHOK
198—200
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Temnepatypa 85, 223
— BJHSHHe Ha CeJeKTHBHOCTb 88,
223, 224
— BJHSIHHe Ha yAepxuBaHue 85,
125, 166, 223, 224
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— KoMmneHcauHu 86, 125

— 'KHNIEHHS] pacTBOpHTeJel 38
Teopernueckasn Tapeska

— BHICOTAa 3KBHBaJeHTHas 19, 20

— uHcao 20
Terpaankunammouusi coau 170, 274
TounocTb

— aunanu3za 245, 246

— H3MepeHHs BRICOTH NHKa 245, 255

— H3MepeHHs NJIOWAJH NHKa 245,

255

TpaukBhansatopu 301
TpomGokcann 300
TpeyroabnHKk cenekTHBHOCTH 115, 116
cumm-TpHazHHa npousBoaubie 166
1,2,4-Tpuazona npoussoaubie 133, 301
TpuasonoGensoanasenuun 301
TpHUHKIHUeCKHe aHTHAeNpeccaHTH 178,
179, 298

¥YrieBoAOpoAE apoMaTHYECKHe MOJH-
aaepubie 71, 72, 79, 80, 83, 126, 147,
148, 177
Yraesogm 161
Yaepxusanne 11
— Bpemsa 17
— yIepXHBaHHS HecopOGHpyIoLLe-
rocq Belnectsa 17, 223, 224
— nporsosHpoBanHe 65, 70, 72,
84, 97, 123, 155, 165
Ynakoska koJqonox 198-—201
VYpasueune Bau-Ieemrtepa 24
YcaoBho HecopGHpYIOIHecs BellleCTBa
223, 224

dazoBoe oTHOleHHe 17
dennasTHIaMHEa NpoH3BogHble 301
@eHOKCHIPONaHoJaMHHa NPOH3BOAHLE
302
®enoan 108
@HABTPH

— Bpxononxax 197, 209

— naas noasuxHOA daser 185, 204

— mnporounne 185, 204
®opxkosonkn 198
Graanmvuan 80, 108
®ropypauHa

—p}l\’a%raﬁonmu 302

— npousBoxubie 75, 94, 96, 285
@®yHKIHOHA/AbHBE T'PYNNbl, BKAAAH B
yaepxHBanne 68—84, 149—153
dynkuHga rpaihenta 118

XaJbkoHH 73
XopBaTa TeopHs 52
Xpomarorpavma 16

— Macwrab sanucu 227
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XpoMmarorpagus
— ajcopbuxonnas 14
— B CHCTEMaX C AHHAMHYECKHM MO-
Aupuuuposauuem 15, 16, 168—180
— XHAKOCTb—3KHAKOCTL 176
BLICOKOTO JAaBJenHs 14
BHITeCHHTEJABHas 13
rasosas 13
HoHOooOMeHHan 14, 16
HOH-napHas 16, 170
KOJIOHOYHasa 13
Jurauzoo6Mennas 14, 16
MHLenasipHas 175, 176
HopMaJibHO-azoBas 15
— — Ha cHJHKarege 126—160
— — Ha NOJSAPHBIX XHMHYECKH CBSi-
3aHHBIX HEMNOABHXKHHIX (azax

LTI

160—168
— ofpawenHo-pasosasn 15, 16, 51—
126

— nJaanapuas 13

-— npenaparthBuas 229

— OposiBHTeJbHag 13

— pacnpefiennTebhas 14

— doponraabHas 13

— 3KCKJI03HOHHasa 16

— 3moTHBHag 13
XpomaTtorpadus Ha cuaukarene 126—
160

— B BOJHHIX 3JI0eHTax 158

— JIHHAMHYECKOe MOJHPHUHPOBaHHe

168—180
— BaKOHOMepHOCTPI yAepKHBaHHS
133—160
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— MexauHsM 126—130
— 1;;76y¢epnpOBaHH0M CHJIHKareJe
— ONTHMH3auHA NOABHXHHX (a3 145
~— pacTBopHTenH 204—208
— — poab BoaW 130, 131
— — ceJeKTHBHOCTb 144, 145, 150—
153
— — copbunsa 126—130
—_ — _;;g}onpylomas{ cHiaa 44—46,
4

Wuausthacuaukarean 32, 165—168
Liuxnonenranona npoussogusie 94,
135, 163

Yncno atoMoB yraepoza 79, 146, 166,
276
Hueno Teoperhuecknx Tapesnok 20
— BJHAHHe Ha pa3jaenenue 20, 221
— H3MepeHHe 20
YyBcTBHTENbHOCTE 246

IDymM gerextopa 191, 233

JKBHITIOOTPONHEE cMecH 133, 154
Amoent 11

E?monpylomaﬂ chaa 41, 47, 127, 133,
54

JmooTponuble pain 44, 47
Auaopduun 302

durasabnus 107

Sutponus 107

SddextHBHOCTE 19—24, 219, 220
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