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NPEOHCIOBHE

Kak H3BeCTHO, ApPAToieHHble METAMTH 00najaleT PAAOM BAXHLIX
cnetHpHUECKHX CBOHCTB (BHICOKOH XHMHYECKOH CTOHKOCTBLIO, SJEKTPO-
MPOROAHOCTLIO, GTPAKATENBHOH CNOCOGHOCTEIO, H3HOCOCTOHKOCTLIO M ap.},
YTO MPHUBOAHT K UWHPOKOMY NPHMEHEHHID 3THX METANIOB B PagHOTEXHH-
yeCKost, NPpHOOPOCTPOHTENBHOH, 3JTeKTPOHHON H APYTHX OTPACAARX NPOMbBILL-
nennocTH. Kpome roro, Gnarcpoiluie MeTaniH 00AafalT NPeKpacHbIMA
32LLUTHO-IEXOPATHRBHEMKY CBOHCTBAMY, uTO crocoOCTByeT GOLIIOMY
CHPOCY HA HUX B WRETHDHONA, YACOROA ¥ MEIHILHHCKOH NTPOMHILLIEHHOCTH,

Aa EKTPOJHTHYECKOE OCAMAEHHE 3THX METAJAAOB TNO3IBOJIIAET PE3KO

COKpPATHTbL HX MNOTpebNeHHe Mo CPaBHEHMID C HCTIOAL3OBAMMEM neTa-
Nel, UeIMKOM HATOTOBJEHHBX MY [ApAaroteHHHX MeTannop. 3Hawe-
HHE JJIEKTPOMHTHHECKOIO OCAMAEHHA HX BO3PACTaeT B CBA3H C
YMEHBIWAKMHMHCAH MHPOBBIMHE 3AanacaMu APArCUEHHBIX METANJIOB.

Q61eM UcMoNbL30BaHHA APAFOUEHHMX METAJ/IOB B OPOMBLILICHHOCTH
OFPOMEH: 3TO MOKPHTHA IEKTPHYECKHX KOHTAKTOB, PHMEHEHRE B NDOH3-~
BOACTBS TNEYATHHY INAT, B TPOH3BOACTEE ONTHYECKHX 3€pKafd, B Io-
JAyyenss HEOKHCIAIDINMXCA NOKPHTHH B PasJMYHEIX Cpeflax.

CepeSpsHHe NOKPHTHA B NPOMHILTEHHOCTY H3 BCEX APEroleHHBX
MeTaanos 3aBMMalnT nepeoe mecto. B Gpounope cepeGpeMHic yaeneMo
SHAYHTENBHO COJBILIE MECTd, YeM OCTANLHAM NPOLeccaM.

Ponb nAaTHHOMAOB B NPOMBIIINERHOCTH B HACTORLLEE BDEMA CHJb-
HO BO3pOCAAa H MO ITOH NpHUHHE TEXHONOTHH HX OCAMOAEHHN YIENEeHO
3HAUUTEMLHO GOnblle MecTa, ueM paHblue.

B Gpowope danodenn crO#CTRA, 0BiacTh NDPHMEHEHHA, TeXHDIO-
THA NEXKTPOOCANKAEHHA ITHX NOKPHTH, 0C00EHHOCTH KamAOro npoiecca,
uasHayenHe nokphrHit. OCcOGHHA YNOp CilenaH Ha MNPHMEHEHHE HETOKCHY-
HbIX HEUHAHRLTHX BNCKTPOJAHTOB,



I. CEPEBPEHHE

1. Ocaxpenne cepefipa H3 UHAHHCTHIX SNAEKTPOJHTOB

Hns snexTpoocaxaeHHn cepeGpa NPAKTHHECKH NPHMEHAIOT TOJLKO
KOMIEKCHBIE 3NMEKTPONUTH, M3 KOTOPbIX OHO OCAXKHAETCA NpPH TNOBH-
LWEHHON MOAAPHIALHH.

HawnGoabuteli karoanon nosspusaunefi npu ocaneuinn cepeGpa 06-

NAfA0T UHAHHCTHIE 3JEKTPOMHTH, KOTOPHE H A0 HaCTOAWErQ BPEMEHH
OCTAIOTCSE HAUNYWIUHMH MO KAayecTsy MOJNydaeMkiXx MNOKPWTHIl B rajvpa-
HHUeCKOH npakThke. LlHaHwucTHe 3neKTpOAHTH cepeGPeHHs COCTOAT H3
LHAHHCTHX KOMNAeKcoB cepefpa, cROGOAHOINO UHAHHAA WEAOYHOrO Me-
Tanfla ¥ ero kaplonarta, KOTUPLIN NOCTENEHHO CUGPARYETCR B SNEKTPO-
JIHTE.
Lluanva cepetpa AgCN NPAKTHYECKH HEPACTBOPHM & BOfle (pacT-
BopsimocTt ero 2,7-107" r/n), HO B HabHTKe HHAHHAZ WEJOUHOTO
meranna MeCN rerko pacreopsiercd, o6pasya koMmnaexc. B uuamicrom
PACTRODE DGPA3YIOTCH B OCHOBHOM Clenyiolke kommieken: [Ag(CNy)]— —
auuxaveaprentat w [Ag(CN);]*~ — tpuumnanoaprentat. B pacrsope,
KpoMe€ TOro, MpH AHCCONMAUUM KOMILIEKCHBIX HOHOB MOryT OGpPa30BH-
BATLUY B OYMCHD MAJUM KUJIMUECTBE [DOCTHE MHAPATHPOBAHHLIE HOHH
cepefpa.

B unasucrom pacreope cepebpa GYAYT YCTAHABAHBATLCR CELYIOLIHE
PABHOBECHS:

Ag* +2(CN)~=[Ag(CN)o] - (1)
Ag(CN)+CN™ = |Ag(CN).s) ~ {2)
Ag* +3(CN)~=[Ag(CN)s]*~
[Ag (CN)z] +CN™ =[Ag(CN)j*~
KoHCTanRTH AMCCOUMALHM S5THX KOMINCKCOB NPHBEAEHB HHKE:
[Ag(CN)e] ~=Ag* +2(CN)— =88 10—%
[Ag (CN)s}*~ =Ag* +3(CN)—, K.=113.10~%

Ha oCHOBaHHM pasnHuyHHIX METONOB HCCNENOBAHKI OhUIO YCTAHOB-
JILHO, HTU 1IPY KOHUEHTPELHH CBOBOAHOrO uMaHMIA LEeAOHHOrO MeTansna
wHxke 3,25 r/n ob6pazyercss Tonuko komnneke [Ag(CN)z] ~; npu konuen-
Tpauuu Bhwe [625 r/n ofpasyercd yxe xomnaekc {[Ag(CN):]?—:
npH euwe Gonee BHICOKOH KOHHEHTPAUHH CBOBOIHOro uLHaHufla MOMKET
06pa3oBuBaTbcA KoMmmieke [Ag(CN)*~. C ysemuuennem conepxauus
coobolfioro BHAHHAR D PACTDOPE KOHUEINTPAUNA cPOOOANEIX KHOlloOD Ce-
pe6pa Cnictpo cumiKaercs. A Aszom M Apyrde HccaefoBann o6paso-
BAHHE IHAHHCTHX KOMIOJIEKCOE B 3aBHCHMOCTH OT COLEpPXKaHUA CBO-
6oAHOrO HHAHHAZ ¥ ycnoBuil X npHrorosnenss. OHH OPHUWAH K Bl-
BOJAY, YTO ANA OnHAHHNA Cepefpa YCTAHABAMBAGTCH CACYKiLEE pas-
HOBECHE:

2AgCN=Ag[Ag{(CN}):]

B nanswefimem E. Payb awanutuueckum nyreMm oSuapyua B nok-
PHITHH NPHCYTCTBHE IHAHWAA cepebpa, npHYeM GONBLIEE €r0 KOJHYECTBO
BHEAPHETCH NPH MAJRX KOHuewTpauHAaX cBoGogHoro uxasewna. JlanHue
npcacTasiaeHs 8 tala. 1,

HeofX0AHMO OTMETHTL, YTC BO BPEeMS 3JEKTPOJH3A B NPHKATOA-
HOM CNO€ MOCTORHHO MEHRETCHA KOKLEHTPALHA HOoHoB cepebpa H LHapudA

4

Ta6awua 1. Conepmanne unaunaa cepet-
P& B NOKPWITHH, NOJYYCHHOM M3 UNANHCTOR
BEHHL RpH TeMmnepartype 20 °C

Coaepxa
Somepee | Mepowe | Koroanan el
GofHOrg | o oanHe H;crb nwaa B
NaCN | 37exTpo ToKa MOKPEITHH.
r/a JHTA A !3“'3 no Mraccv.
10 — 0.3 D.22
10 + 0.5 0,10
10 + 1.5 0,05
1000 -— 0.3 0.01
100 + 1.5 Creanl
lpnmeuaune Brabiuue anax 4 a3-
MAYAET  NepeMelHBaWKe  BMEKTPOAHTA,
~— paGory saekrpoanta Ge3  nepeme-
WHBAHNSA

B CTOPUHY HAKOMAEHHHA CBOOOAHLX UHAHHAOR, HO MOCTORHHEO RedcTByIOiLas
AHphy3un OyneT OTBOAWTEL YACTE WOHOB LHAHHAZ K aHOMly H M03TOMY
B 3NCKTPOJSHTAX, npHMEHHEMBIX Ha MPAKTHKE. B AHKATOAHOM CJoe
COACPIKMTCA TDHUHAHOAPreNTAT. OCTANLHHIE KOMIJIEKCH NPHCYTCTBYIOT
B MeHbIUHX KOAHYECTEaX.

HexoTopeie CBeIEHHT O MEXAHHIME KATOAHOTO OCAMACHHR cepebpa
H3 UHAHHCTHIX 3IEKTPOANTOB. OueHb Manoe CONEPIKAHHE CBOGOAHEX
HOHOB cepepa B LHAHHCTOM SACKTPOJHTE, OCOSEHNO NPH 3HAYUTE/MLHBIX
KOHUCHTPAUHAX CBOCOAHOrO LHAHWAA, He MNO3BOMRET CYHTATh, YTO pas-
PRA WOHOB Cepebpa MOMXeT WATH M3 APOCTBIX HOHOB M0 CAedyIoLied
cxeme:

[Ag(CN):| " =Ag* +2CN-
Ag*t4e=Ag"

Heo6xo1HmMo OTMETHTD, YTO SoAroe Bpems CYLLECTBOBANO HMeHHOo Ta-
KO MHCHHE, TAaK HA3nBAemAA Teopds Jlebnama—IlIuka.

M3 npupcnerHbX HHXKE AEHHLIX BHAHO, 3TO NP YBEMHUEHHH KOH-
ueHTpaukn ceobomvoro uuawupa KON conepxabue uoHOB cepeGpa
peako yOuipaeT:

Conepxaine KCN . _ 0,025 & 0.25 .
Fonuentpauur wouna cepeipa 10" T {p—30

CyliecTsyeT MHEHHE, 4TO MPH OCANIEHMH cepebpa B NpHKATOIHORA
a0nacTH obGpaszyeTcs KOMNOKINLIA OCANOK UHAHMAA cepefpa Nno CXeme

[Ag(CN)z] " =AgCN -+ (CN) —

“TO NOOTBEPIKAAETCH AAKHBIME Ta6A. |, M3 KOTOPO# BUAHO, YTO B NOKPLI-
THE HaXOIAT UMaHdy cepeOpa. M. PuardeTix W Ap., M3Mepss CHARYy
TOKa 06McHa cepeGpa B JADHCHMOCTH OT KOHUEHTPAuuu CBOGOAHOIG
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UKANHAAQ, NPHLELIH K BHOOAY, HTO MPH DA3JHYHOM COASPKAHMH CBO-
GOMHOrO UHARKHAA PARPAA HOHOB cepelpa GyeT HATH NO PA3UKM MEXaHH3-
mam. TIpH KoHuenTpaury UHanuaa HHXxKe 6,0 r/a MoXeT NpoHCXOIHTL Pas-
pan vonoe cepebGpa ua AgCN no creaywwedi cxeme:

[Ag (CN)s}*~ =AgCN +2(CN) ~

AgCN+4e=Ag+ (CNy~
INpu konuenTpaund Bbiwe (13,5 r/n) paapasn vonos cepe6Gpa Oynet
NIPOHCXOONTE NO CXeME

[Ag (CN)s]*~ =[Ag (CN)|~ +-(CN)~
: [Ag{CN),| ~ +e=Ag+2(CN}—

T. €. pa3psil HOHOR cepelpa HAET NENOCPCACTBCHHO Ha KOMMMEKCHOrU
HoHa. K 3TOMy MHCHHK) TIPHXOAAT MHOTHE wecaenosaTtend. OO6 3ToM
e FOBOPAIT AdHHWE pHC. }, rie cTauHOHAPHMH NOTeHUHan cepebpa
HAMEHAETCR B 3ABHCHMOCTH OT CO-
HepXaHus cBOGOAHOIO IHARKCTOMO
KaJdaHA, OpHyeM B oBAnacTH HH3IKMX
KOHUEHTPAHH HIMEHRETCHS 3IHAYH-
TENBHO CHABHEE. 3TO elue pas noja-
— Tﬂep}i{ﬂ;ﬂﬂﬂ‘, HTO I'!pl-l JHAUHT &Nk~
HOM COJEPMKAHKHH CBOOOAHOrO uHa-
HHAa pa3apss HoHop cepebpa waer
HEeNOCPEACTBEHHO H3 KOMILIEKCHO-
ro HOHA.

B/inande  cocTaBa  adex-
TPOJHTA Ha KAUYECTBO MNOKPHLTHN
M Bmxoa 1o TOKy. Llwanucrwi
SNEKTPONUT cepelpeHHn COCTOMT B

Z 4 § OCHOBHOM H3 TpPEX KOMIOHEHTOB
Ixbubanenn yuaruda MPH PARNHYHOM HX COHEPIK aHuH,
Puc. 1. Hamcucwne potenuwana ce- Ocnoztitie cocrast HIEKTPOHTOB
pcbpa B 3aBHCHMOCTH OT KDNLUEHTpA- nﬂMEme“"_‘ B Ta_ﬁ'”' 2. O’CHE'“HH_E

[HH LUAHMCTOrO HATPUA KOMNOHEHTH  ANEKTPONHTA — COMb
cepebpa M NHAHUCTHIN  KaJil.
Ha ocHopauuy BuiIENpHBenEH-
HBIX AanuLX O MCXAHH3IME BHAHO, Kakoe GONbLUGE BAHAHHE H3 Ka-
HCCTBO MOKPHTHA H CTAOHABHOCTD 3IAEKTPONHTA HMEET ColepKaHHe
€B000IHOTO HHAHHAA. KOHNEHTpanus ero B SJAEKTPOSHTE cepebpennn
MOMCT KONCOATLCA B JOBCMBHO WHPOKEX Mpenenax H 3aBHCHT OT CO-
JepXKannA cepebpa B snexrponnute. Hambonee 6aarOnpuATHOE COOTHO-
uieHne cepebpa ¥ ceoboaHOro uHaHKuAa pasio | 1 I wau | . 1.5 B nacros-
utee BpeMs npy paboTe ¢ 3NEKTPOJHTAaMH, CONEPIKALLHMH MOBep XHOCTHO-
aKTHBHBIC 106aBKH, PEKOMEHIYETCR NOBLIWEHHOE COAEPHAIIHE WHAHMIA,
TaK Kak oH GmaronpWAaTHO AEficTDYCT HA PACTBOPCHHC AHOLNOB NPH Bhi-
COKHX TJIOTHOCTAX TOKA ¥ 3HAUMTENLHO MOBLILAET 3MEKTPONPOBOLHOCTD
pacrsopa. [1py sToM UHAHHA RABARETCA KOMMAEKCOOGPA3IOBATENEM H TEM
CaMbiM MOBLIWAET KATOAHYID NOAADH3IAUMIO, @ 3T0, B CBOK OMEpELb,
£nOcOGCTBYET O0PA3CBAHHIO G0O8EE MEIKOKPHCTALIHYECKHX ROKPBITHI.
Ho unauuaw kpome BaaronpHATHOrO Bo3efcTRHA HIFPAKT R IAEKTPO-
SHTE M QTPHLATENLHYKD poNb. OHHM BH3IHBAKT RECTAGMABHOCTb 3MEKTPO-
AHTa. LIHaHKAB SBAAKTCH CONRMK c1alc INCCOLHHPOBAMHOR TIHRS LA
KHGAGTH # PAaCTBOPLI STHX CONEH NOABRPraiOTCA THAPGAH3Y

(CN) ™ +H.O0=HCN 4 (OH) ~
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Tabawmua 2. CocTas SAeXTPONNTOB UHANNCTOrO cepeGpeHna | Pei M

AMEXTROIH3A
KomnonenTn saexTpo- Homepa Bauu sackrpoanta
Anva (r/a) H pemawm
IEKTPO.IN3 A I 9 3 4 3
Cepefipo b nepecucre

HA METATT 10 25 30—45 32—36 | 43—48
Kaani (natpui)

LiaIHCTL i/ 8—10 [ I5—20 | 45—60 | 40—45 935
Kaan@ (sarpuit)

YrAeKHCaWH 30 30 30—50 | 45—30 | 53—70
Kaan eakoe —_ — — 8—15 —
Temneparypa, °C t8—20 | 18—20 | I5—20 | 40—4§ [8—20
[MaoTHoCTs TOKZ,

Afan® 0.2—0,602—06( 0.8—1.2 | Ho 10 2
[Tepesicnminanue {4 ) —_ — . ¢ pe- + —, ¢ pe-

BEPCHPO- BEPCHPO-
RAHHEM BalIEeM
TOKA TOKA:
1,=20.
1,=3

Unakuan non neldcTereM aTMOCQEph HAH BHOAKOTO OKHCAEHHS MOFYT
pasiararbea, nepexonn 8 KapGOHATH. OKHCAEHHE LHAHHIOB KHCJOPOAOM
BO3tyxa OyneT MPOHCXOAHTE MO CACAYIOMIEMY YPABHEHHIO:

{CN] - —|— [/202—{—2}'120:: (OH) _—{—C02+ NH:!

Ilpapna, HEKOTOpbIE BBTOPW OTMEHAKOT, YTO OKHCAHTENLHON CHIH
ATMOCHEPHUI U KHCAVPOZE MAN0 LIS NMPOXOKACHHS STOH PeakLHH. HO
NOK fefCTBHEM KHMCNOPOLR MOXKET MPOUCXOAHTb OKMCACHHE UWAHUIA B
LHaHAT, KOTOPLIH 3aremM OyHET NCPexXOAHTH B BOAHOM pacTBOPE B Kap-
Gonar. Ha passoxenue UMARHILA OUEHL CHALHO ACHCTBYET YTIJA€KHCIhif
ra3, KoTupbiii NOCTORHHO MpHCyTCTBYeT B Bo3ayxe. [lpH nponyckaumu
uepel nBa OAMHAKOBWX A0 COCTABY SNEKTPOIHTA KHCACPOMA H YIACKHC-
Jioro rasa Gbino BHICHEHO (puce. 2), YTo MoTepH LHAHHAA MPH NpOny-
CKaHHY KHCIODOJE 3HAYHTENLHO MEHBLLIE, YEM NPH NPONYCKAHHY Yrfe-
xucnoro rasa. [lpn aanenefwux Hccnenopanusx OGHApPYHKIIOCH, YTO
IHAYNTENbHO CTAGHIHIWDYET DACTBOP UHMAMWAA e€akMi HATP. OnbTh
NOKA3aH, HTO npd ROGABAEHHH FHAPOOKHCH M106OI0 WEeNOYHOTO MeTan-
A4 B pACTBOP UHAKHASA NPOHCXORWT PEAKUHA OOMEHE B OCHOBHOM MEXI1y
YIIEKACALIM Ta30M (3 BO3aAyXa) ¥ ruapookkcbi (Tabsa. 3). Iloaromy
NOGABKA [LENOUH B UHAHHCTRIY SASKTPOAHT WKeNaTenbila, TaK KaK YBE€JTH-
HHBAET CTAOHJIBHOCTbL INMEKTPOSHKTA.

[p# NPHIOTOBACHHH B URAHUCTHA IAEKTPOIUT CepeOpeHHR BBOART
CIue QAW KOMNOHEnT — KapluHAT WENOYHOTO METan.la, KOTOpLlit Moekl-
WALT MPOBOAHMOCTL IMEKTPOTHTS H YAYWWAET CTPVKIYDY TNOKPLITHNA.
[Mo mepe paGoTwl 3@EKTPO.INTE KOAMHECTBO KapboOHATa B HEM pacTeT
llpenenbvoe conepikanve KapGOHETOE B 3NEKTPOJNHTE LA KAMHEBLIX
conedt 100 r/n, ama watpueswix — 45—50 r/n. Tlpu w3Gwrke xkapGo-
HATOB B ANEKTPOMAUTE, BO-NEPBHX, MOJKET HACTYNUTE CONEBAN NaCCHBA LKA,
BO-BTODHI X, OCaAAKH cepelpa NnoyyaTca UPEIBLUAUHO MATKHMH H KAUECTED
MOKPHITHA YXYIUHTCH, NO3TOMY HAGHLITOK KapGOHATOB HEOHXOAHMO yaa-
JATE OAMMM H3 CACAYKWLHX MeTUZOB.
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i HaubGonee npocThiM M SKOHOMHYHLIM MCTOIOM HBASICTCSH MeTOS
pasbapaenns sackrposndta Ilps 310M uacTe OTPaBGOTaAHHOTO pacTROpA
3AMEHAETCA HOBbIM, He cofcpxauwiuM kapbeuata. W3 orpaGoTaHuoi
HACTH 30eKTPOMHTA cepebPo BbICa X HBAWT AbH0 BOCCTANORASHHEM LHH-
KOBGH OLIALID B BHAe cepebpruoro nopolika. aibo ICKTPONAHTHUEC KH M
RYTCM C HCPACTHODHMbiMH AHORAMH 10 MOAHON BeipaboOTKH pacTsopa

2 Tlpennowen meroa soiposa kapbonara Wi pacreopa #epacTBOpPH-
MbiMK coeanneduaMi JI. Kpalin pns ocaxnenin kapGonatos PEKOMEH -
AYCT HCOOAL3@HATH CYCNCUIHKW CACAYIOLLRIG COCTABZ (MaccoBas aodf,
%), wnarug Kaauuna 45, uHanlia HencuHeru MeTadaa 34, UKHCb KA. bilits
15, ucpacTeopkMan QKHCE (HanpHMmep, okice amomubnsa) 6. [lpr 3TOM
KaabUukh OyjieT 3a0Hpath BOChL KaPOOKHHT B OCAA0K, ANF TOro urolh
¥YMCHBUWHTE  noTepe  cepebpa, ocanok
NPOMBLIBAIOT  HCCKOALRU  pa3 H  OTPHALT-
POBLIBAIOT,

U J. Ecaunr anekrpoauT cocrasaen ua oc-
HOBE waTPHEBWX coaeH, CyulecTBYET eiue
OLLK1I IPGCTOH MCTCA — Bhimupaxisanie. Co-
\Eﬂz MM 13TpHA 00naRalT Medbwel pacTBopi-
~ MOCTLEO H OpH OXJaXACHWH B OCAJ0K 8 nep-
\ Byt oucpelb Oyaet punanath NaCOQs; Bi-
\ MOPaXHBAHHG MOMHO BCCTH € BOMOWILID XO-
JACARABNOIO arperanTa, a MOMHO NPCBOANTL B
N XOAQHYIO HACTL rona, BLICTABASS cOCYA €
; “aCTeO pacTBopa uz yainly. [lps stom wa-
) 8 | 76 AD CAeAHTh 34 Temilepalyport (He HMMe O °C .
Doemsi, O B HDOTHBHOM cIy4Yae BMecTe ¢ kapOona-
Prc. 2. 3ameuMocTs  co- TaMIL  BLIKPHCTAAAH3IYETCA W copeOpaubf
OEePAEHHA UHAHUCTOrO Ka KOMIIEKC
AHR B Bsime cepebpenss B npoMbiuneskoCTH ann npurotosaenms
OT BpEMEHI NPONYCKAHHH  INCKTPOJHTOR  CepelpeHus, Hxa W 4py-
KMCAOPOAE w ATAGKHCAOTY  PHY  HaHUCTBIX JTCKTPONHTOR, HCNOAL3YIOT
ras: K&K KanHepwle, TAK H HaTpuessic conu. Ho
SICKTPQAKRTDL.  BPHIGTOWICHBBIE HA  OCHOBE
KanieBbix cofleil, no3BOART paboTaT: NPy GOJEe BRCOKHY NACTHOCTHS
TOKa 6e3 VXYAWEIHs KayecTsa NoKpLITHA, NPOHCXOAKT 3TO NOTOMY, YTO
PacTBORbLL. NIHIOTOBACHHLIEZ HA OCHOBE HATPHEBBIX H KANHEBHIY cosqelt,
QT QI0TCA o CBOMM  CeoficTeaM  Tak, s pacTsopax, CONEPMALLIH -
HAT:HEBbBIE COJt:. HAOMONACTCH 0OPa3nRAHKe BONIEE FAOTHRIX AP yIlo
Holx CNIOEB 1! NO3TOMY BLICOKAN KOHUEHTPAIUHKOHHAA NONAPH3ALMA, a CAo-
AOBATEABHO. H OQONEe HH3KKC PabOUME MAOTHOCTH TOKA DPuarTBOPHMOCTE
HATPHEBLIX COMICH 3NAYHTENLHO HHIKE, UCUGEHNG KaPO0LAT B, Kak VM
YREALIRNL PAREE NPCACREH AR KOPICHTDASHT ans Na-0 05 45 4?
a aaa KotOy 11D 1 /4, a cAsgoBaTe bHe, AP A0CTHKEHHY [0 Le EHO
ROHUCHTRA LK HAYHHEET BLINAAITL TOUKOAHCIE:CHAR BIBEC! . #raras
NGHAZART B RSTO ML OCA LTk, COSAZEAR rTL".-]_i.L,-'U_IICI!H‘{!{' ,-”91_,{-,;.;_-,-p,-,_-g-;-;-;;';-,_,
!533("TBD{‘1!Mif'J"i!v WHATHITOIO RONMILTERCY copebn, i'.'u.'i"f.-"-i{"!!i-:'()-i Y lis DUpang
COT@H HETLHT, HIDKC, SEM HA GCHOBD cocll WEAMA, (05TOMY (oM aly
COTL BUOGSMUAENICTH Ebl:'F=f_'+I'_-El, HOO HOCOMUESHHD TOTIREH M &.-’!-E'I'-‘T'[_'IT.J.’H-'.E'H
HE DUHORE COAHHCTORO 2A200 KOOME o e DO UHEIC RN, o003 e 1 11§
g _‘-,_r](_'-i-;'_r'ru_')-'1H'l' l"f_':{‘rf‘r-!f_'lffi-:iiﬁ PUROMUHIVETCH BB L 1181 i'}:!'.' il T, &
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Tatnanuua 3. florepu unanMta o pacreope
C J00aARM0H WenNoud U GE3 HER

B puctoope B pacracpe
- ) dca MNaOH c NaOH
Loaey
WALHe - T
HRBIMAG [ o qep- Coep-
B Hava.ac i Y
N HoaHie I‘IL'}T["- W.anHe I.lﬂ'i i
ﬂ-'LfTE'- IRENLER P AR@H A NA pu ©
Pl nee3 o nepel S
G axen 9 aned
|
1S g¢, 2 ¥ P 08
115 95 .5 17 G (15 08
115 8353 205 P12 34
L L A T L .

NArarwTea W MNPOIYKTH KX PaLIOMCHHA MOCYT HakAOIWBATLCS o Chc-
AYKOHM cXeMam:

HCN - 2H.0 = HCOOH + NHa

B CAyHar HCHDABLIDHEA HHY HCPACTBODHEMELIXY dAHODIOB MOMNET GGPEHUHLH
BEATBLCH [OHLHAN, KGTGF]L:E“ NOABERFaACTCH PEIKUHIY NAHCDPOnNoOpLHAHNLO-

BaHi!A C DGPHEGBHHHE‘M UHANKWAA 11 HHANATA.
CoNz+ H20 =HCN 4+ HCNO
(CNOI ™ + 2H.0 = NHs 4 (HCO. -
CaNp A4 4H,0 = H2C,0, + 2NH,

3TH COEAHHENHKE HACTHUHD 6}«'3_}'1‘ BAHATE HA CROUCTBA INPKTRO-

AHTHHYECKH) OCA/KOE, BH3bLIBAA HX XPYHKOCTL.

Pexxum npogecca. O6bIUHO 3ACKTPOIHTRUCCKoE cepellen e TpoBOARAT
[pi KuMIaTnoH TEMTICPATY el NMOBLIlC o idy TUMBE LTy o ndBUGHED Teid-
BRTH  (LPOTHOCTL fOk2, HO 6P 3TN Oblvipeé assaraeTod  wpadnin
{em. @0 O}, ofpasveTrs AJ0BHTAY CHNLAbHASR RHCACTA, 1BITOMY yBu-
NHHEHH?  TeMIeHTypbl  HiY PEKOMCHJIVETCR.  KHOAGTHOCTL HAHHITONG
BCETPHAWT T [’H fi o [ - - 12 e Lo w0 e s b OOHDIEHGA COFEDHZHLoM
pHan e 6 Hiesoul (KaEpDoparn) O vee T eEseM EHARULR dHage e
pH nogiopacses. Choreno 3apieit or coaefaxani »apbona: o 11HAHH 13
IAEKIPONPOBOAHLCTE IACKTPOLHTI, KETOPAM DN YBEAWUCTRE 3tY COAEP-
HKEHHR BUSRACTEC, IACETPIMUCRGET Gl nNBEHIG 30 o e 301 po-
ANTa {{'*r-t*ﬁ;_-{'-ns:ﬁ cocrapAset v L A b CiseoM, npaeM IEKT e
NPOBCAHOCH  RACTROPOL  LRANEoiai D Eodid EbLLUC, UCM  UKHAHHCTO
HATPHA.

Path:nan naoTHOCTL 7OK: B (NdEICTEM  3J@KTPOLTETE  HaXONH TN
O iendy 0. —1.5 Ay ;Lr.:" AlErd Ao NAOTEGCTER TGRS N WAL T LTIV
FABECHE 0T MIOTHMXYX @ERTOROE, 11 B RERHVE CHOReAR 1 COAEDMRAHIE
Ll ;'at‘{}{‘-zi. oot GOSiBLIC 200 ROHLECRTRIUHE, TOM BLUIE IPee e i3s Oini g
VoRs 1 GQILIIT ARSNa3on o0t N Bse e, BB acise Crefitsavbly
AOCAROK B RICKTPONT ZHIEHETCALHO Pacupsey COaaeTs paltnsis naet
A0 NCOUNOUHMe OTMETHTL, IS CAOHEHORDNPhHPUBE N BIE

Y Ay

HOCTEN TORT,
AT CAcAVeT LGOphiba T D f/ e 3Ry TROO DTN
s IR :-'J:."rlli."'i-."f{"'(\-i_.‘-'ﬁ__.'i.i‘i'x,!'!_t.*iiHH l‘.;_:hMEH}u;'tﬂ.'-r‘-. muvivtAHd Rl K,

HO @200 M 10 0 TORITITe 20 HE ST HAL G R L TPREM &0 Ho5 o
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TOK3 Ha MOCTORHHLIA, OPUMEHEHHE HWMNYJLCHOTO TOKa, a TAKXKe pesep-
CllpOBEHHE ABNAKITCS MXMEAATEABHLIMH SJEMEHTAMH NpH 3AeKTPOoCANK-
NeHHH cepeGpa H3 UHaHHCTOrO 3aekTposuta. Ilpd atom pacwupsercs
A anazon SoNyCTHMbLIX ANOTHOCTEH TOKA, YAYUYLWAETCR BHEILHIIA BRA NOK-
PHITHIA CepefSpOM, yAyHIWAeTCR CTPYKTYPA OCANKA, BO MHOFHX cAydanax
BO3IMOXHG mMOfyyeHHE TIONYGaecTALHX W paxe OGHECTAUIHX 0OC3LKOB
{snekTtponutT Ne 5 B Taba. 2). [NpumencHue YALRTPAIBYKA TaK¥e CO03-
AAET UONOKHTEAbHHH 3GQEKT npH 3eKTpooCca K ACHUH cepebpa; nopw-
WATCA AONYCTHMEE NMOTHOCTH TOKA, OCOOEHHO AHOAMMIC, TAK K4K Ha
AHOIaX MOA NEHCTBHeM WIbTPAlBYKA pPa3pyWaIOTCH NacCHBIPY IOLIHE
CRCHKH, NOTOMY HTO ACHCTBHE YAbTPA3ZBYKAa NONOGHO CHNbHOMY Mepeme-
WHBAHHKY. YJAbTPA3BYK YAVULIAET KA4EeCTBO M CTPYKTYPY TNOKDHITHA.
Buixox no TOKy B UHaHKHCTHX SNEKTPOMMTAX cepebpenyta BLICOKHA, OKOJIO
100%, 1 3aBHCHT OT MPHMEHIEMON NAOTHOCTH TOKa.

OcHOBHOE NUNOKHMTENLHOE CROMCTED WMAHUCTELY BNEKTPOAHTOD —
BHCOKAA paccerpaloulaf cnocolHOCTb. B 37X anexTponurax MOXKHO
NOKPHIBATH JIOOYI0 CI0XHOMNPOGHAHDOBAHKYIO AETANB: O CHX NOp uMaHH-
CTRIC 3/1EKTPONUTLI ABJIAIOTCA STANOHOM NG pacteHBaiouell Cnoco6HoCTH,
B CBOHX ucc.ne,auna_ﬁunx_ﬁ. Pay6 noxasan, 4ro PacnpeneneHle ToKH
B UHAHHCTOM 3EKTPOSUTE ONPEAENAETCA B OCHOBHOM KOHUEHTPAIHOH-
KOl NOAAPH3AUHEN. PaznkuaoT MUKpO- K MaKpopacceHBa iy cnocob-
HocTe. [lpu makpopaccensammedi cnocobuoctu MOBORAT © pacnpepene-
HHH METasla Ha MaKponpa(ule H3NENHA (BHYTPeHHHe OOBEPKHOCTH,
nonocTH). Makpopaccensaoulas CrnocobHOCTL XapaKTepHayeTen pacnpe-
ACTEHHCM METaANa M0 Mukponpogunw ocaika. Bupaswusaume MHKPO-
petbedra NPOHCXOAHT B TOM CAyNEe, KOI'A4 IWIOTHOCTE TOKA B YIAYONeHHAX
Oofbe, YEM HA MHKPOBHICTYNAX, ¥ TOrLa METaNA B YrNYGJeHHH oCaK-
Aaerca B Gonewed creneny. Ha maxpopaccensaouyio CNOCOGHOCTE KpoMe
O0ILEHABECTHRIX (PAKTOPOB OKAIMBACT BJHSHHE MECTH3R KOHLEHTPALLHA
pacTeopa. Tak, B npouecce anexTponnaa Gonee TRENHE CAOU 3N EKFPAIHTA
¥V aHONA OCEAAKT HA NHO, A GONee NErkue y KATOAA NOAIYMMALOTCS Hapepx,
BosHHKkawude npy 3aTOM, CABHIH HAOYT B BEPTHRKANbHOM HEII]JE.BJIEHH.H,
H PACCNOCHHE INEKTPOMHTA B NPOLUECCE ANEKTPONHSA CTAHOBHTCH [[OCTORH-
HBIM. [ BEDXHHX CAIOAX HJEKTPONHUTE CO3NAETCH MOBH EHHAN KOHUERTDAE-
UHH UHAHHIA, OHA CO3AAET YBENHHEHHYIO KOHUENTPAUMOHHYIO N0JApH3a-
UHE? Y KATOAA, 2 B HHXKHHX CROSX KATORHAS [OARPH3ALHA YMEH -
waeTcs. MHKPOPACCeHBAOWIAR CHOCOGHOCTL B UHAHUCTOM SNEKTPOMHTE

TabGanua 4 CxopocTh ocaxaennn cepeGpa

{1307- Buxon no toky, %
HOCTh
Toia, 92 94 96 98 100
Afnv’
| CROPOETE OCAMRACHMR, MKM/Y
I
0.2 7.1 7.2 7.4 7.2 7.7
0.3 (0.7 | 108 | IL,T 113|115
0.4 i4.2| 14.4 148 13,1 154
0.5 1781 18.1 I8 |[IB9, 193 1
0.7 (2481253 255 [26.4 | 269 '
1.0 335, 36,2 370 |77 | 385
1.3 53.2) 543 | 554 | 566 | 57.8
2.0 70| 724 740 | 7535 | 770
| : :
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Tatavua 5. Henohagku nps cepeGpeHRH W3 UHAHHCTHX 3AEKTPOJANTOB W
cnocobul HX yCTPAHEHHNA

Henoaaaku

Opuyunbt o3HIKHOBE-
HHA HCOOA3J0K

CrnocoGel HX yCTpalleHHs

OTcaanBaniie ROKpLI-
THR HAR  WeAYWEHHE,
ocoBeHRO  OpH  oche-
AYIOULEY [0JHPORAHHMN

Otcaanpanue —
Apynnue NUKpLTHE

ITRATHA IR nOTEMHE-
HHE MOKPBLITHR H NOTEM-
‘HEHHE AHOAOEB

LlepoxonatocTe no-

1 ¥puTHA, TEMHBLIE NATHA

HA MOKpHTIH TIPH CACT-
AHX aHDaax

['pySioe  KpyRHOKpH-
CTAATHYECKOE  NMOKpPL-
THE, PEHXI0E C nDOTeM-
HeHNEM

MakponopucTtocTs
thopMe BIECTRUHLHX TOYEK

MK BEPTHEAJILHIIE TIN-
JoCi

NOKPLITHR, MNWTTHHT B

IMaoxas noal oToska
MOBEPXHOCTH Nepes nNo-
KPHITHENM HAN  Majdan
KUHUCHTRAunA  Ccepelpa
B SACKTPOJRTC

Maccusaunn cepelpsn-
HbIX AHORDA, BHO AL
CBET.IbIE, HA KATOAEe BH-
IeAReTCH BDAOPOA

Heaoceraroin cnoboa-
HOMO UHAHHCTOrD KaJHH
B 3JISKTPOAKTE

fopbientas aHoa-
HaR MA0THOCTL TOKa —
YQH.;'IEHIID_E‘ PH’CTBOPEHHE

aHOHAOB, HaKoneiHe

AHOAHOIO LWaaMa

MoewwIerR2A KaTOd-
HaR MAOTHOCTR TOKA,
6nuaka® K fNpelesbroi,
ocofieHHDO B MOMEHT 3a-
BEUHRZHHA

Braocaruue  ROAOPO-
aa — NORRHNEHHAR
RAOTHOCTE TOXKa, 23a-
AepH K3 NYIPLROB BO-
AOpOLa HA MOREPXHOCTH

Yayqw#Ts noAroTob-
KY H3JlehiHA ncepea no-
KPHITHEM, NOBHWCHTL KOH-
HenTpaumg eepebpa a0
TpebyeMoii

YeeAuunTs  KOHYE-
CTRD AN0ADD, OTKOpPpEX-
THPORATh  3CKTROJHRT

OTKOpPPeKTHPORATE
INEKTPOJHT RO Colep-
waHuK cpoboldHoro uHa-
HHCTOTD HaAMA

OTperyanporath
AROAHYIO MNIOTHOCTE TO-
Ka, ov{PunsTPORATE
IAEKTPOJHT, BRECTH He-
Sonewoe KOJHHECTBO
AMMNAKa

Otpervirponats  Ka-
TOAUYIO MJIOTHOCTE TOK3

OTperyaAnposath
MAOTHDCYR TOKA, BBECTH
nepeMeLLHBaHNE SJACKT-
poaMTa, MOKAYHEIHHE

;

KaTOod4a

B OCHOBHOM 3aBHCHT OT CORepaHHA CBODOAHOrO UHAHHIOA H TMOTHOCTR
TOKa. [IpH BHICOXOH MJOTHOCTH TOKAa MUKPOPaCCEeHBAMLIAA COOCOOHOCTD
xyxe, iiem npy HuM3KOA. B oGnacTH HH3KON KOHUEHTP3UHH WWaHMAA
¥ HH3KOH [NOTHOCTM TOKA COIAROTCH YCAOBHH [As XOpOWEH MHKPO-
pacceHeawLleH CNoCOGHOCTH, KOTOpasA NPHBOAHT K Bbl pABHHBAHHIO NOBEP-
xfocTH, TIpM HH3xkOH MJNOTHOCTH TOK3 [OCTABKA Pa3DeXAIOIIHX HOHOB
B raiyOHHE MHKDONpO(MNA CLe NOCTATOUHO BESIHKA, MOBBILHCHHE (JIOT-
HOCTH TOK3 HM3MEHSET YCAOBH® OCAXKACHKA, TAK KaK YBEJNHUYRBAETCH
CKODPOCTL Pa3pAga HOHOB, 3JIEKTPOAKHT 3HAYUTENbHO OOGEAHABTCH pai-
PeKAWILHMHCA HOHAMH HMEHHO B rayGHHe MHKPONpogHAa H CYLIECTBEH-
MO MOBBLILAETCH KATOAHAR MONAPHIALMS, €CAH MEe CIUC MOBLICHYR CO-
pepxanve cBoCGOIROND UHAHHAA, TO HAPYIIAETCA PAaBHOBECHE UHAHHCTOTO
KOMINEeKca cepeipa 8 CTOPOMY YNMPOYHEHHA €ro i OCajKACHHC MeTanaa
B FAyOHHe MHKPONpotHas Gy AET NPUHCXOANTE €O 3HAYHTENLHLIMH 3aTpyil-
HeHH AMY. MakcHmaNibHOE YBENHUEHHE MHKPOPACCEHBAOWEH CnOocoGHOCTH
JOCTHraeTca BPeJeHHEeM MNOBEPXHOCTHO-AKTHBHHYX BewlccTH, Kpowias
CNOCOGHOCTE B LHAHHCTOM 3VIEKTPOAHTE CepefpPeHHSs M0 CPABHCHHIO CO
MHOPHMH JDYTFHMH BRCKTPOIHTAMH CPABHHTENDBHO Maad Il 3TO HAIO VYH-
ThIBATh, KOrAld OJHORPEMEHHO MOKPWIBAKTCA pazanvynwe Metanan. [lpnu
pafoTe UHAHHCTEIX BAHH C PACTBOPHMBIMH JHOJAMH KOPPCKTHPOBAIIE
no cepebpy NpaxTHUECKH He TpeGyeTcs, TAK Kak H AHOAHWH, H Ka-
TOLHLIA BRIXON 1o TOKY 100 Y5, KOoppexTHPOBaHHE LHAHUCTOrO 3ACKTPOH-
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8 M%@qﬁm B TOAICPKANIH KORUCHTPAUWH UHAHUCTOFO KaJdHd
prﬁj n’p’_tuq&nt KOPPEKTHPOBAHKHE UPOHIBOIMTCA NO  pPeryaLTaTam
AHMHUECKDTO AHAAHIT CKopoCTs OCaxaeHHa cepeGpa npu PA3AKYIILIX
RAOTHOCTAX TOKa npeacraenesa B Taba 4. Hauboaee vacto BCTPEYAo-
ume{{:; %gnnnanxu NPH CepeGpPeHHY B UHAHKCTEIX BAHHAX NpHBEIAC KK
B T2

2. Ocampenve cepebpa Ha HCUHAHHCTHIX 3NEKTPOAHTUB

Bonpoc 3aameHbl UHAHHCTHIX P2CTBOPOR MpPH SNEKTPOJNHTHUECKOM Ce-
peﬁgguuu SIBNACTCH OHEHb BAMKMBIM, TAK KaK HECMUTPR HA BCC XOPOLIHE
CBOHCTEA UH3HHCTOTO BNCKTPOMHTA, PACCMOTPEHHOID BLIWWE, OH YPE3EbI-
HAHHO ANOBHT. B Hacroawee Bpemst paapaboran Lenwd PAA INEKTPOJIH-
TOB, KOTODHIE MOFYT ObITh MPUMENCHE BMECTO LHARNCTOND. IT0 3MEKIPO-
JAHTb H3 OCHOBE MEJE3HCTOCHHEPONHCTOrD Kanus, HOAHCTHE, nupodoc-
GaTinie, poAanyuiHbe, CYAhDACATHIHAATHHE H AP.

B wacrodiee Bpems B NPOMBILLIEHHOCTR Haubosee NPHMEHHM CH-
HEPONHCTOPOAANHCTHIA -3NEKTPONHT, B KOTODOM cepeGpo HpHCYTCTBYET
B BHJe LUHAUHCTOTO KOMRAMEKCA, HO HE COACPHHT CBOGOMHOrO UHAHHAA:
A7 PacTBOPEHHA AHOLOR B SNEKTPOMMT BBOAAT POLAHKHCTHS KaJHil
HengocTaTkom 3TOTO pacTBOpa ABARETCH CAOXKHOCTE €r0 NPHIOTOBNCHHSA
W 3HaunTenbHLIE noTepu cepebpa, ancopSHPYIOUICTOCH HA PHAPATE ORHCH
Wene3a npk Quabrpauwn. UYtobhi ywewssiiuTb notepy cepebpa, npHme-
HAIOT CREaYWIHA cnoond npuratornesua. Oraenbno PacTEOpRKT Tpebye-
MLIC KOJHHCCTBA AROTHOKHCIOTO cepebpa, KeATol kpoBsAHON conH (e-
NIEIUCTOCHHEPOAKCTOTO KajlWA) W MoTalna, Bce PacTEBOPH AOBOAAT [HO
KHIICHHA B 3ATEM CAHBAIOT BMECTE M KMUNMTAT €we 1.5—2 y, npuyem
B TOT MOMEHT, KOrla HAYdHaeT OOPASOBHBATLCA KPACHO-GYPHIA OCANOK,
foGasanwT HEGONLWOE KOMHYECTBO NEPEKHCH BOAOPOAA ANS YCKOPEHHS
peakuuu oopaac_:-.nannﬂ UHAHUHCTOTD KOMNJAEKCa cepebpa. [lpn gunauenuu
B HENPO3DAYHOK [OCYAE MAYT CRAERYIOIIME DRAKUHE:

2AgNQ; + KFe (CN)5= 2K2Ag (CN)s+ Fe(NOa),
Fe(NQOz) 2+ H:0 + KoCO3=Fe{OH): 4+ 2KNO; + CO;
2Fe(OH) 24+ O+ H:0 =2Fe(OH) 3

Ocanoxk Fe(OH): xopowo mnpomuiBaioT, Ho HEeCMOTPR Ha 910 jfo-
BOSIEHO CONbINAA HACTh cepebpa (A0 20% ) MOXKeT 3axBaTHBATBHCH ONEHL
MEJKOAHCIIEDCHEIM FUAPATOM OKMCH xesnesa. Jlim 7oro utolul BepHYTSH
3TY 4acTb cepebpa, BeCh OCAJMOK PArcTROPAIOT B pazBaBieHHON coasiol
KHCAOTE MDH HArpepaHWW, TOrga CHADAT OKHCH JKenesa PacTBOpHTCH,
a cepebpo BuinaneT 8 ocanok B Bune AgCL Monyuennwsl panee 3JTEKTpO-
JAHT HMEeT JKeATWH UbeT, OOWYHO €F0 aHANM3HPYIOT Ha COJCPIKAHME
cepeGpa, ecan TpebyeTcd — HOMHBAKT BOAOH, H OH rOTOR K SKCILTYATA L HH.
CocTtaB anekTpoaHTa mipvBenen B Taba. 6 (1). 3nexkrponut no ceoum
CBOHCTBAM GJIM30OK K LHHAHUCTOMY, TaK KaK pazpff HOHOB cepefpa wager
H3 UMAHHCTOrD KOMILIEKCE, IDITOMY M BCE 3ABHCHMOCTH B 3TOM 3ieKTpO-
JHTE GYAYT HASHTHUHE NHaHHCTOMY. Brixom no Toxy 6nusow K 100 9,
BhICOKAA ~ PACCEMBAIOLWIAN CNOCOOHOCTL NPHONMIKAETCA K UHAHKHCTOMY
SMEKTPONHTY, HEMHOrO OT&HHAETCH AHOAMBIA mpouece.

ChnepoaueropoaauncThiil vekrponyt cepeSpeHHs yCToRUWB B paboTe
H NO3BOJIRET MONTYHATL MEAKOKPHCTANTRYECKHE CBeTIbie NOKPBLITHA, Mpak-
THHECKH HHUEM HE OTAMY2IOLUHECH OT MOKPHITHH H3 UMAHHCTOrC 3IJEKT-
ponuTa. IMEIOTCA elle npa GAMakEX no COCTERY 3JI€KTPOJIHTA — 3TO 3Ke-
NMEIUCTOCHHEDORHCTHIH H popanucTuii. [lepBuiil u3 HUX oThAuaeTcst or
CHHEPDAHCTOPOAAHHCTONO AEKTPOAHTA TEM, NTO B €r0 COCTADC OTCYTCTRY-
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Ta6anna 6. Coctas HeUHAHHCTWX IAEKTPOANTOB

KoumnoHeHTL
FILKTPOIUTS
(r/a) ¥ pexum
FICKTROIU3A

Howep 3AcKTPOANTA

3

i

Cepetipn (B ne-
PECYHETe Ny veTaad )
Kaauii  vraekue-
auiil

Kaauin  Heacau-
CTOCHIIEPOIHCTHLH
Kaanit  poiann-
CThil

Kaanit nupococ-
GOPHOKHCABIH
Kaaa RoancTwh
Awmmountit  yrae-
KHCAbEH

AMMnax polubli
(25 9, -untit)
Cyaudocaivunac-
BAT KHCAOTA
AMMOHHI  cepHOD-
KHCAR it

pH
TemnepaTtypd, °C

25—30
35—40
35—40
80— 100

18—20

100—1 10

20—235

315-_81?
18—25
0.5—0.7

30

350—3060

40—60

8.6- 9.0
18—25
0,7—1.0

15—20

20—30

n~r{E}TIIDE1b reka., | 0,5—0,7
Afaw®

eT pOoxaHiCThid KAJIMA, 8 KOAHUECTBO KENC3HCTOCHHEPOAHCTOro Kaaus
yeeauueno Ao 200 rfi, HO 3TOT AEKTPONMT CIOMEH B paBoTe, TakK
KaK AHOAB B HeM OUeHb NJOXO PacTBOPAIOTCY, MPAKTHYECKH B BaHHe
HANO MMEThL HAPALY C pacTBOPHMLIMKH JUOHAMH H HEDAcTBOpHMHIE,
HO TOr[d STOT NEKTPONAT CTAHOBHTCA ONACHEIM, TAK KaK 1a anone
B AEJARETCA rasoofpa3nkift arlkad. POZaHHCTHIL 3ACKTDOMHMT HE HMEeT
B CBOEM COCTABC >KEAR3HCTOCHACPOIHCTOrO KaJHA, KOMIexc cepelpa
g Hem pomauucTai Ag(CNS).7. [loasipuzaunn o TAKOM 3JEKTPOJIHTE
Mand, a CrenoBaTelbho, HEBLICOK3 H paccenBaioman cnocobrocts. [lo-
KpRITHS K3 3TOFO SJAEKTPAIHTE NOAYHAIOTCS) KPYNHOKPHCTAINKUECKHMH, HO
As1s PaloThl € HECADMHEIAMH HINCIHAMN ITOT SNCKTPOAMT OPHMEHHM,
crafiuaen g paboTe W AaeT BO3MOMHOCTH BECTH 3AEKTPOAH3 NPH BHICO-

KKHX [NOTHOCTAX TOKA. |
Jas Heboablworo ofbema padoT MOMHO N0Ab30BATbCA HOLHCTRIM

anekTponHTOM cepeSpeunn. B stou pacrsope copebpo HEXOAHTCR B BHie
koMnickcnoli coan  KoAgJy; noayuawouteiicn  pacteoperieM  AgNO;
8 KOHLEHTpYMPOBaHHOM pactsope KJ no caelyioulen cxeme:

AgNU; +3KJ = KoAgJs + KNOs

Cocras 3aexkTpoauta upuselenn B Tabxa. & (4), 33eXTPOMT NpOCT
B fpHrOTORIENHI. He TpeGyel KHAAUEHHA H PHILTRAUNN H NPARTHYSCKH
e uMeeT noTeps cepebpa. [TOKPBITHA, TRYTIATHMBE i) 3TOr™ 3.EKTpO-
JMT], METKOKPHMCTALIHHECKHE, CBETINE,  KCITOBATHIM OTTEHKOM, 410
NPaKTHYECKk it BIRAET HA €70 (QHAHKN-MEXaHJeCKHe CBONCTEZ. Bhixod
no TOKy B Hoauctom aacsTposinte pasen 100 9, noBuilueRHe KONUEHTDa-
1l cepeépa B payIROPE NOBOIRCT TATHATL HSORYCTHMYK MJOTHOCTD

3 3ax 0% 13



ToKa. Paccensaioman cnocofioCTh 3TOrO 3NEKTPOAHTA JOCTATOUHO Bhi-
COK@ H AAET BO3MTKHOCTL BOKPLILA ML CILKHONPOP UM POBAHNLIE 10T aH
(Ipn zarpysre actasedl nog toxom ke Tpebyere Olle A UMM npmuapu:
TCALHOTO CopelinCHUN, TAK Karn MOANCTRIE KOMMAexe cepeGpa pocraTou-
s npryuuit (A=10 7). HedueTaTROM SJCKTDORITA SBASCTCA BLICOKAR
Jc:"rm{moc*r? HOAHCTOTO  RaANHA, KOTODWE  COACPMMTICA B MCKTpO-
11¢ 8 HOJILWDM  KOANyecTpl ATLIH
monbenn rectoe (300 r/a), 0 mesiGoaTuii OTTCHOK
Cpeay ueuuaNnteThIN L1¢KT FOAUTOR COPEBNCRIA 3HAUNTOALIHIE 111-
e HFL‘:[P TARIRGT UFPUQPOCPE THEK, ITOT HICRTPOANT HBARCTCH GANM
N3 HAHOOACC WCCACI0BANHKIX, COCTAB ero npuseacn & tada. 6 (2 u 3)
B sccnesonannnx B, B. Opexosoil tokazano, ur nponskoers KOMMUIEKCA
K:Ag szO“?]: HCBWCORA (nopsaka K, = 10" ), 110 HeemoTps Ba 370 KOMI-
JEKC yeToltulew pafoTraet 8 weaoubod oBaactn npuw pH 9—I10 n nos-
BOSSIET fIOAYNATE NAOTHLIC MOAKOKPHETAMAMYSCKHY NUKPLITHR,
llpuroToBieiiie 3AEKTPOIITA HECKOILKO OTAOKHEHD NAOXON pacTBo-

PHMOCTLI0 nHpodochaTa cepelpa B H3BbITKe nH _
. oocharta Kanun
crenyolel CXeme: poguced wA No

AENO; +2K P20y =K; [Ag (POr)e] + KNO,

Ilas nyuwero pacreoperus mipogocdara cepebpa HeboAbILIUMY nop-
LUHAMH RODABAYIOT BOAHLIH PACTBOpP aMMHAKA W TOrNa B pacrBope
By aeT Gﬁpﬂ:}{ﬂﬂblﬂﬂThCﬂ CMCLIAHHLLH aMMHatmnnupmpucqﬁ‘rﬁbtﬁ mmnneﬂ{:
THAa {Ag{NHa)2] quO;r. IMapopochaTHbiA ANCKTPOIHT 061aAACT HEBE CO-
KOH pacceHBAIOWEH CAOCOOHOCTLIO, MO3TOMY CACKHONPOPHAHPOBAHHbLIe
ACTAIH B HEM NCEPLIBATL Heab3A. CTOHKOCTH M nHpodocdaTioro, 1 cMme-
WaHHOr0 KOMNACKCA HeBLICOKA, TIOSTOMY H3AENHA N3 MenH H ee ,cn.nas.a
TPEOYIOT NpCABAPHTeARHOrO cepeGpedHA. Ilpnnesewuuie mpa cocrama
anexTponuTa (2 W 3 B Ta6A. 6) npusmensioTea creayoun obpazom:
NZPBLIH, € HUBLICOKHM coaepxariem cepelpa, NPHRISETCH AR nn:
KPETHSI GOJfee CA0MULIX ACTAAER, ANA 3ATAKKH. LIH DaNbREBINEro Ha-
palueanns cepepa H3IeIRA CACAYET NMCPEHECTH BO BTOPOR 3JEKTPO-
NHT, Goace ckopocTHOH. ITHpodochaTHaI 3JeKTPONHT HMEST AQBONBHO
MHOTO HEAOCTATKOB. NO2TOMY e nawen cefe IUHPOKOTO NPHMEHEHWA
B NPOMBILIIENHOCTH. OJHIM M3 PAABHEIX HOIOCTATKOB MICKTPOJHTA fe-
nfercs  1eHUMTHOCTL H BLICOKAA CTOUMOCTR OCHOBHOIO KOMMOOHEHTS
31CKTPOdHTE — nupoocpaTa kaaun. Haubonee pocTynHbiM 43 meex
HEUHAHHCTHIX 3NEKTPOAHTOE ARAAETCH 2MMHEKATHOCYABGDOCATHLKAS THRI T
3NRKTPOAHT cepebpetins, paspaboreuamil J. C. Mcakosui, nospuasowi
NOAYHHTL BLICOKOKAYECTBCHHBIE MATOBLIC CepeBpsiHLIE NOKPLITHA
BLICOKHX NNOTHOCTAX TOKA. ¥ P

YBeIHUEHIE KOHLEHTpAUHW cepebpa Builue 45 r/a He PeKOMER-
AYGTCH H3-33 YXYANICHHA KAUECTBA NOKPbITHA, yBEAMUCHHE HKe uuuueﬁ-
TPALHN Cyabocaatuunosoi kKICAoT no 120-—140 r/a, waobopor, 3ua-
HHTCABHO VIVHIMACT KAHECTBU NOKPHTHA: Cyabhocanrunnosan m;c::rcnra
B 3ITOM SIEKTROAHTE HrpaeT 28oAHYI0 poni. C 0AHON CTOPOHM. OHA
ASIRETCH NOBEHRHOCTHO- AKTHBHLIM COLAITHEHHEM W, a 1cupOHPYACE HA Ka-
TOIE, TOPMGZHT paspil HOROR cepeGpa. v APYToy CTGPOHL, OFY NpHe
HUBICT VUECTHE B CO31AHEA BHUINHECEERTBIX ;ﬂﬂm1fht05 cepeSna 4o
Ca Lo T TURMG W WBNA 319 YR UNETET TR A3 kK, Mo o700 :;u 4D T
AN NOXATWTHA T edpoy B LteRITPOARTE ALYy INTCH XODOWHME,

RV e PRIy LTRSS M eTa s Tl ACRTPUNTE B RIYesTDY
AOKPBITHA il TTOUYHEHB [PH  JOGABISHHN | “JEKHGAOND aM HOHHA.
ICKTPUHT pIfv ! 20T NPH KOV UATHOH Temnepa'r'vpfr, npH ncpemeluknsa-
HE W CTO PUIMIKHI OPHMEHEHHE Guder BHCIRER PISTIOCTEN TOKa Ges
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YXYAWEHHA kauecTba nosplthi Ha KauerTBo NOKPUTHA 0COUCHIO 60.1b-
LIOE HAMAHHC DKI H43ACT KHCALTHGCTL RACTROPD A

AackTpoait paloTaeT TOJLKO B HICAOHHOW 0baaci pH 1 nobae-
AFEMBIC AMMIAUL o COIW BROLSTCA JLAS codaansa OygepiiocTd, aph-
4yem NPHCYTCTBHE BECY TRCX coacit Heols3arciLio.

Npu padote 5 kucaoit ofjAacTH ocaiki cepehpa noayyawrca rpy:
GLiMi N TeMubiMe  nadkias © piH 8,3 » ae 10,5 noupurun cranoBATCR
MAOTHBIMY, MCARORPHCTAAARMCCKHME, @ B OTACALUEIX CAYUAAN noay0aec-
TALitM. Buibpotkiti 3ACKTROANT MOKET pabOTATL UPH NAOTIOCTH TOKa
1.2— 1.6 Afam®, ou craGnacn B palboTe o ne BL3LIBACT 3ATPYAUCIUH
ApH upurotosaeiHil, K pacueTioMy KOAHUCCTHY a30THOKHEAOTO cepebpa
1063 B.HeTCA Cy ABOCA THIANBAR KHCGTIOTE, sulldBUhiR NPH 3TOM OC3IA0K
PAcTBOPSIOT B BO3MOIKHOM HANMCULIEN KOJIHUECTRE BOANOTO pacTeopa
aMMiiaka Tak, yTohu cBobOIUOrC aMMHARE B pacTBOpC e OCTABAJAOCD.
3aTEM BEOINT BeC neadroanMele 4082 Bkl — W 2ACKTPOJAKT roTos ¥ paloTe.
[TockOALEY 3MEKTPOAHT PAlOTAET € PACTBOPHMBIMH ARO12MHU, TO KOPPEK-
THpoBkn 10 cepebpy He TpelyeT. KoppekTHpOBANNC PalTBOpA 3aK10-
yacTes B nofgepxank i rpefyesmoro pH ¢ nosouLlblo aMMiaka. DACKTpO-
JMT OGaazacT BuwoKoll paccenpapowmcei cnocobnoctuio, Mecaeaonanve
pacceunamumﬂ cHoCnHGROCTH  AMMHARAaTHOCYAboCasinURAATHOTO  34€-
KTPOAHTA NOKA3AA0, 9TO Ha YBEAWYCHite of B OCIOBHOM BAWRCT BBC-
AeHHe CyAbocaauiiiobol KMCTOTH. CHALHOE BAHANHC 3TOW KHCAOTLE
MOMKIO OGBHCHATL 3HAUMTGILHLIM NOBRWCHNCM KATOAHOA MOAANH2AUNH
B ¢& npucyYTCTBHE. Kpome Toro, Oblao 00napyiKeno, HTO paACCCHBA0-
L13Ad CNOCOBHOCTE 2MMHAKATHO-CYALPOCAAHLUHAATHOIG NICKTPOSHTA HE
33aBHCHT OT CPCINCH KATOAHOH MAOTHOCTH TOKa, 470 CBA3aUD C We-
ARAUHTCALIOH NOAADIRIYEMOCTLIO KATOA2 B PACCMaTPHBAEMOM JINTERRAIC
noTHoOCTeH Toxa. Hapsay oo neemit MoadAKKRTEIBELIMK KS4UCCTBAMH 3TOTO
3ACKTPOAHTA HEOOXOAHNMO OTMETHTH il HCAOCTATKHD Nepen NOKPLITHEM
N3ACANS 3 UBCTILIE MCTAAIOB HEOOXCAMMO 3auHWaTL NOACTOEM Ce-
pebpa £ AMadkirambl. TAK Kak B aMMHAKSTHOCYALPOCAILILIATHOM
3NEKTPOJIHTE MPOMCXOAHT MOATPABAHBaNHE OCHOBu. [Ipn 3TOM Hajpe oF-
MOTHTH, HTD MPAKTHYECKH BCC HEUHAHWCTHIC 3JCKTPOAMTH, 33 HCKI-
YEHHEM CHHEPORHCTOPONAHHLTONO MICKYPOAKTA, TPeOYKOT noacnon ce-
pelpa i1H aMaJbraMIPOBIHHA NCPCA NOKPHITHEM.

CepeGpenue B HCLKAUKCTH X TPKTROIHTAX 4ACTO TOPMO3HTCA TPy .-
HOCTAMI! aHOIHOrC Npouscca. AHOANLIC MPOUCCCH H3YHEHBL! 3HANHTCALIO
xyse. yeM karoauwc, HanGoaee Oanakum 1o ceofAcTBam K UKAHHCTOMY
0Ka3ancs EHHEPU;’{HC'Iﬂpﬂuﬂl!u(‘.l’tﬂﬁ SACKTOANTY, B YHCTOM CHHCDOAH CTOM
3AEKTPONHTE AHOANIA BMXO1 MO TOKY pABen Hyaie, aobanka poja-
HUCTOTO KAAMA ACAAET BOIMOWHHIM pPabOTy B 3TOM ZICKTPOJIHTE <O
100 5, -uaM Bwx03oM no Toxy. lMpwuem bpseaenue HO /a2 poaannna
KANHA 1OBLILWAET NAOTHOCTE TOKA aMoiuon naccusauwn no 0,5 Asan’,
BECACIING OOALILMEN KOJHUCCTR POAAHILTI2 NPUBLIANT K PPIKOMY NOR-
MIEeHHIO AHOINOA WJIOTHOCTH TokKa (puc. 3). 270 rOBOPUT € ToMm, HTO
pacTeopelie cepelpa MPOTEKaCT. HO-BHAMMOMY, C 00GpasopaHHeM po-
AAMNKLTOrD KOMMIACKSA H NN MHEIMPdAUHK CTO K Raloay RpoHCaGIkT
obGmen anvoHa CNS™ npa CN 1o peakunu:

Ag+ 25 NS —e= |[KAg{CNS -]
KACIONG . + ShON="Ag TN ] " — 2O%NE T 2 2K (1

Takum ofpazom, POAZHNCTLIH KZ2aHH BLICTYIIACT 8 POIH npove-
FYTOMIL D KOMGHCAZ000Raswse OO0, KoTopz te aacT pomam ccnebpa
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NAKANANBATE '
paan cd Y anoaa M NO3TOM) 0aCCHBAUHKH NMOCACAHErO He Ha-
B nnpogocgatiown saekrposnTe. £o mamim aprepa, uakwGoawlue
BNIENIME Hd SUOAHWH NPOUECC OKAILIBIET yBEAHMUCHNC ;couuuur ;
npoocpara Kannd M BOANOrO pacTBOPa amMMHakd. ¥BeIHyer EpﬂLlHH
neuTpaunn csoboanoro nupodocdata kasumn ¢ EU- ;10 '50{) mf "o
BUWLIACT NPeACTbHYI NJI0THOCTE aNUIIOro TOKA B uBA pd3a {;‘(7}1"' "o
1 A/av), wo Goace anaunteaLHo obreryaer awoaubtii mnuec{:.a e
HHEHHE KOHLEHTPaUKNK CBOOOIHOrO avMilaka: }'BEJ'I'H'-IEH-HEIEI‘B C OYBE-
40 r/ 7 mpHBOAItY K BO3paCTAHHIO TOKA MACCHRA it ¢ 0,8 no 1,6 A/n i
{Lp-ﬂ ITOM PCIRO yMEHBLUIZCTCH MNOJISAPHIAUMS AHOAE, 1O rﬂ;aopu'r ’::ﬁ
;m:::’;j;r:;}';ﬂa HOIHOFO NPOUECca H PACTHOPEHHM BI() B BRAC aMMHAKATIRIX
! » KOTOpL€ B FiybHME pacToOpa nepexousit 8 CMeluan e

iz
: 5 )

8
A/
iy

o X

L Y

Nl

o]
T

RGO ITIONG,

86 44 g -04 -0.8 g,d 4 03
Homenyuan, B '
Puc. 3. Kavonmuute (a) # awoansc (6) RO
TAPHIATMONRKC K :
J P OANHAKOBOM €ro coACPKanln B a.lempunuT::pHBHE cepeops
— nupogocdaruuii, 2 — pérankcToi,  $ — fosncTwmii: 4 — CHREPOANCTORD-

AAHKCTHIG § — ndanncroifi: 6 — AMMHAKATHOC Y ALPOCATULHAATHMIT

nupoocgal no-ammpacatiue. Jlas HOopmManeHOH paBoT aHopoE Heo6-
X02i MO, 4TOCH aHOANAS ILIOTUOCTL TOKA e npesntiana 0.6—0 7 A/ am?
Bce ocTanpuse PAKTOPLI NpakTHUECKH M3A0 BAKAINT na auumauﬁ' npouece
Ilpn HccacROBanUH AHODMLIN 3ABHCHMOCTRN B HomucTom aﬁem n:
SHHTC ABTOPOM ObNI0 OGHAPYKEHO, HTO VBCAINUSHHE HGIILLEIIT:pEITIHII.ﬁUHEE-
TOrO 'Kﬂ.'lliﬂ € 250 ac 500 r/a nobuiuaer Tus NECCHBALHN B He-
CKOABKO pas (pHc. 3, KpnBasd 5). 370 OGLACHRETCS TeM. YTO MDH
HAMH4YHH 00ABIIOTC KAIBLITKA KOSNICTOrO Kanus HACCHBHASN n.r;mma' cop
Tﬂﬂ[-l.laﬂ iﬂ AgJ) (KOTOpHIH MoXeT O6pPazvBLIBATLCH (13 Jnopge no }Jeaif:
ﬁ:: Ag.,‘-I_Ag‘!E —2Ag. 6vReT pacTBopaTLCA B U30MTKE HOANCTOTO
1 Ejuﬂ {s g+ KI—=KAgls,. w naccupanin ue nacrynur. Kpome roro,
H!;ﬁ:r::g:ﬁﬁni::goru-ua.:nm OOYCIARIIBAET YCTOUNHBOCTD CepeGpAROTO
pa:iDBaHHﬂ’A ‘ QUHIUNA €MD yMEHLLIACTCA, fIOSTOMY BOIMOXKHOCTL 0OO-
PasoBai *E- camiracrten B CTopody GuabuiRy naotraocTedl Toka. Tpw
. THIX e ILTOTHOCTAN TDKA Peanre ACTVNACT TODMOKEHNE 3HOS-
LOTD NpoUgcea, 4T, N0-BHAAMOMY, CBHRIBHO < tew  T0 AN ¢ 15
uTCTacT 07T CKOpOUTH ATCKTPOXHMEUCCKG 1 "Dadelwe  Bee ﬂ{"?ﬂjaﬁﬂ
Goar=rpa MAGS BIAFIOT ba 3HOIHbiw NPoHrg e
b zwswnakatno-cyapdocadxrannTion IACKTPATNTE 1A PACTBOPH-~
MOCTH aMGa10R 1EAH0ONLIIE: BANANHE OKAILIBE €T MPHCYTCTBHE cmﬁo.ﬂug
AMMHAKa 1T TOTA2 aneas pacteopaweTcs co 100 %-uww ayoss rD
X0 ant ToRy (Pie. 3, Kplwsan 6 | e

{6

3. DnexTposuTi Grecraimero cepebpeHnn

O6wunD K3 SJAEKTPOIMTOR cepeGpeHHs OCAAKI NOAYIAKTCR MATOBHCL,
H nocaeaylolle¢ NONHPOBaHHE BL3LIBACT YBCGIWUEHNE PACXOA0B C no-
TepaMKH cepebpa ¥ € camHyM NpoOLECCOM MOAHPOBAHHA. VizBasuTbCH
OT 3THX NOTEPE MOMHO TOJBKO NMPH HCNONL3OBAHHH JIEKTPOJIHTOB Caec-
TRILEro cepeGpeHAA, DTH DNEKTPOMHTH MOIBOANIOT NOAYHATE XOPOLUHE
0 KayecTBy OOpasumn, M patQTarb 8 HHX HAZ0 npH QOAce BLICOKHX
UIOTHOCTAX TOKA, MexaHHaM o6pa3oBanus GAECTAUHX NOKPHTHA CI0XKeH
M ewie OO CHX MOp He CYLLeCTBYCT €AMHOH TeopHH HX [OAYYEHHA.
BrecTawHe MOKPLITHR TOAYMAKOTCSE B OCHOBHOM JPH HCNOAB30BAHHWH
DAIHUHLIX OPraHKuECKHX H WEODTaHUYeCKHX Ao00aBok.

Beuagy TOrC N§TO LUHAHUCTHLIC DACKTPOMHTH CcepeGpeHNHA FBAATCA
Hasbosee pacnpoCTpaHeHHLIMH Ha NpakTuke, 0OabLIOE HUCAO GAeCKO-
o6pasylluax A0GABUK MIBECTHO HMCHHO AMA HHX] HX HCAAT na cae-
AYIOLIKe TPynibi: 1) Cepoyrnepos H €ro npox3Bojubie; 2) Jeopraumie-
CKHe COSQMHEHHA Cepbl; 3) OPraHHUCCKHE COR/IMHCHUA CEpLL 4} coonn-
HEHMR CeneHa M Teanypa; 5) Meraanst [V B V rpynn nepHOAHHECKOH
cucremn anemenroe f1. H. Menaeneesa.

Cepoyeaepod B kauecTee GAecKnNORAICBATENA HIBECTEH RABHO, 1O
¥3-33 er0 CHJbLHOA SAAOBHTOCTH NPAKTHUECKH HE MDRMEHAETCR B YHCTOM
suge. B HacTosuee BpeMA CYLLECTBYET PKA NPOH#IBOAHLIX CEPOYTREPO-
fa, KOTOphbie O0Jiee yCIofuksbl W A3I0T XOPOLLHE PEIY.TLTATL IpH pabore.
TakiUMH ABAAIOTCA CONM KCAHTOTEHATOBOH KHCAOTH. lllefounwie KCaHTO-
repaTl oGpasyloTcs AEHCTBHEM STHAOBOrC CNHpTA Ha Cepoyraepos B

UPHCYTCTBHR LUETO4H!

| e ~ SNa
CoHsOIl 4+ NaOH 4+ CS;=5=C \OC2H5-+H‘20

B kayecrBe Oneckoolpasusarean 8 UHAHHCTHIC SJACKTPOMUTHL C€-
peBpenna foGaBIfioT 21132 PHHOBOE MACJO0, KOTOPOE ABTACTCA NPOAYKTOM
0GpabOTKH KAcTOPOBOrO Macia CEPHOW kucaoton. CywecToyer rpynna
6reckoo6pasoBaTeneH, TPeACTABAALKX CoO0H MPOAYKT KDHIACHCAUMH
CEepOYIACPOAA € KCTOHAMH, ANbAIHAAMH HAH LPYTHMW OpraHAUuECKHMH
cocaliiCHHAMH ¢ ,EBOI‘:IHI:IMH HJIH TpﬂﬁHHMH HPHACKIIIEHHBIVMH CBHA3IAMH.
[Monyuenibie NPOAYKTH KOHAERCAUHH ETKO pPacTBOPHMbI B LUENOUHBLIX

PacTEOPEX.
K neopzanuuecckum coedunenuas cepst B ravecTse GaeckooGpadlo-

BaTens MoMeT BLThL oTHeceH THocy.TeaT Harp Na:S:04. oanaxoe rpr-
MEHEMUE ©FO NPHUBOJANT K MNOAYUEHHIO TOJbLKO MOJYOMecTAUWAX OCALKOB.
Ho6Gaska dopManbaerEAcyAbPOKCHIATA HATPHA H CYALPHPOBAWHOTD N1p0-
AYKTA KOHAGHCALHH JKHPHBIX KHCIOT ROBLIWALT GreckooGpasyowMi
adpert THOCYIbDATA.

HeHoraa B Kauectoe GaeckooGpa3oBaTeasl NPHMEHART POAAHHAH,
KOTOpbLIC AAKT KOMMNJNCKCHBIE COCAHHEHMA ¢ cepeOpom H KpOme TOro
OHH JIETKO Pa3daraiTix AC¢ O1bPmflos — 3TOTO ARTEHHN MOYKHO HI-
GexarL. eciN BMOCTO POIAHMAOB MPHMEHATb N1X ¢OCIKHEHHA, HANRUUID

PORAHOBHNH KPacHLIA.
HekoTopbie OpranutecKkue COeJurenus cepet (THNA MEpKANTIHA )

SBNATCA XOPOLKMN 5.18cko00DaICRATEIAMU . BRanpHMep. MepranTobHeH-
30THAZ0A MAI TETEPOUMKIHYECKHE CORIWHEHRHR MEPnATTAHA

HapecTHo Taxke, uTo B48CKOOGPAIOBATENAMH ABAAKTCH HEKOTUpble
coeduHeHURA CoACHO wau Teasypa: AAR yeeanuenus GaeckooGpasyioulero
JCHCTRNA 3THX QCCanpnenuli ofuminu RoGaBIsioT CuvanHens coped. B Ta-
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KHX SAEKTPONKTAX BO3MOXHO NPHMEHEHHE GOJIee BHICOKHX fLIOTHOCTCH
TOKA. B KAUECTDE COCHHHCHUIY CEACHA MOryt OBITH HCNOJIbIOBANL che
aywomue: cenenuin KaSe, cerenutat K:SeO; wan KCNSe.

Coedunenun  asermentoa
4-2 u 5-f epynner nepuomive-

@ f,:, CKOH CHCTeMBI MOTYT OniTb BO
Yo MHOTHX caywgax 6,1cckoobpa 30-
té: RATEIRMU, OCOOCUHO cCovaHHe-

‘é‘i HHE CypbMu 11 Bnearyta. [pu-
?“é&ﬁﬂ HEM KOJHUCCTRO A00ABAYCMOroO

= M 0 0 MCTAAIQ JFABHCWT OT coaepxKa-

Codepmuniie cypome O enmpomare,zpr  TMS Cepedpa B anexTpoawuTe.
Conepikanue Xe Aerspyiowero

Prc. 4. 3aumcumocTt cocTaBa  nokpbiThs KOMMOHENTa B NOKPLITHI 101K~
OT cosepwawnn cypewmid B8 anexrpoaure MO OHITb Me Guabswe | %. 3asu-
H naoTHocTH Toxka (A/am ®): CHMOCTE COCTABA NOKPMTHS OT
I—025 2—053—10.4—20 COnePKEHHA CYPBMBl B 3J1€KT-
poORUTE M IOTHOCTEH TOka

| npeacrapaena sa puc. 4. Cypeb-

Ma B STOT 3MEKTPOINT BBOAUTCA B BHAC CVPLMAHOBHHHOKHCAOIO Kasms
Ocankil T0AVHAI0TCR GICCTALIMMY. | )

B kauectme 6aeckoo6pasveaTelcii MoOryT MPHMEHSITLCT H APYrHe
COCTUHEHHST TAKHE, KAK OPraHHYECKHE OKCHUKHUAUTE, ZMMHOKHCAOTH,. OK-
CHCNHPTH, a TAKXKE HeKOTOPbie KOMIIACKCHHE aPDOMATHYCCKHE COCAHHEHHS?

TaGauna 7. CocTasm yHMaBHCTHRX MMEKTPONHTOB GNecTALIErD CepeSpenun

Komnonenutw  saektpo- Homep anexktpoanTa
anTa (rf/a) u pexHmel
KT EOAMIA 1 2 3 4 5 6 7

Cepefpo (n nepecue- | A0—50 40 3 ] _
TE HA MCTad) L] 30 40 12830 20—45

Kalua iManun F00—40 j
Kanrus kapBonar d5—14 82 gg 5—5 l'-‘f-liilfJ ‘Igg:g{[; 90
» FIODKHCE -0 18 — -- 1 8§—10 —
Beckootpa3zoearens 0.15— —_ | — — — —_ —
0.3
Alusapinoroe macio (04—1 .5 —_ - — —
Posanosuisi  Kpacuwsii — QI ] — —_ — — _
Harpna cenreunt - — 5 — — — —
» THOCY.IbthaT — — I — — _
Ka.aua wurpar — - - 100 — — :
" CEICHHT — — 1 1 — -
CyDuMiy TROXOKICD — — — —_ 30 —
Tpustavuiavnm — — —_ — 5 —_ _
Kaauwiduarpaii Cypn- —_ —_— - — L —10) — _
MEHOEHHHOKHC T4
L.E"vCI0BE CL™ e —_ _ — — [l — i} —
e A THOINPULE- _— —_ - —_ . 0 onn— :
© L nhORTT MATEN e L s
1' Towmnnatvn, = TA=20 FIR—F T b [ |1+ — 200 1 3—20 2;1_25l
b ¥ M 20
(e s, 05—20] 08V b5 nia—) ns— gh 1 0.2—
A/ I ’ 2.

135 1.3 0,7 ‘ 2.5
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HEeUACLI UWEHHBIC HIH (HaChiICHERC AVHIIOCHIPTH, ROTCpPLIE OINOBPCMCHHO
MOTYT GLITE H KOMIJACKCOoOpalopaTeaaMH. HexoTophic npHMep LiaNh-
CTHIX JJICKTPOAHTOB 1N NOJAyvYeHnna OCAECTALLHX MNOKPLITHA Ccpebpom
npuseaeHu 8 valba. 7.

ToayueHHe GeCTALAX NOKPLITHR copeOpoM 113 CUHAHHCTRIX 3ACKT-
POAIHTOD 3NANHTCALHO MCHCE IICCACIOBANO, MCM AJ81 LHanHCTLX. fas
GocuMamycTLIX  IJCKTPOAKTOR H3BCCTHO JJHilb  HCCKROABKO peNCNTOB.
Tak, K aMMOHHIBOTPHACHATIIONY JACKTPOINTY CCpeCpenHA peKoMEHIYIOT
peonHTL aobapxn LY — oTvodiur TeKCTHARNOFO NPONARDICTES, KO 13BC-
CTHO, 4TO TPHADLZTHLIC RICKTPOMITL, NO3BO.TAOIUHE NOJAYHATE OACCTALLNE
NOKPLTHA, MAJIOYCTOHYHBE, CO BPEMCHEM TEMHCIOT H NEpecrawnT pabo-
TaTh. DJaecTauine ROKPUTHA MOryT OublTb NOAyYeHbl H3 pPORAHHCTHIX
ANCKTPOANTOE NPy AofaBke TioCyALGATa narpnsi, CeIenonenvaTHOHaTa
HATPUA HAH OWTHOOKCAWNIA, U0 BCC 3TH IICKTPOIHTW HCCTALHALHLIC
B HC IMCIOT NPAKTUWEeCKOro 31adCHHS.

[MpakTHHCCKKIL MHTEPEC MOTYT NPEACTARBIRTE NHPodOCHaTHLIC WICKT-
POANTH NP COBMCCTIOM DDCICHTHH THOCY.IL(AT3 HATPHA 1LaN ceneHcTal
KHCIOTHLI ¢ THOMOUCBIIOIt (B pe3yabTare noay4aTes $ICCTRILHC OC3AKH),
HO BBCICHHE TAKIX AOGABOK BLI3WBAET OXpyNHHBaKne noxpeiTii. Han
NpaxXTHHECKOrO NPHMCHCHHA UMCET 3HAUCHHE aMMHAaKaTHOCYAbPOCANNILK-
JATHLUl 3ASKTPOJIHT, B KOTOpLIt BBCAEH 3THACKIHAMHH B 3HAYUTCAL-

Hbix kennuectTaax (60—90 ma/fa).
QAako TaKoi MICKTPOANT ABJIACTCA TOKCHYHBIM H3-33 MPHCYTCTBHA

ITHACIHANAMHILIA.

Tatauua 8. Bubop cmaunearenedd

B AMMHAKATHOCYNLD OCANUNAATRIA
aReKTpoauT cepebpenan {(conepraHue
nunepasung 20 ¢/0})

. [LroT-
Cmaunpa- hp"ue"' HOCTD Brewmni
TCh Tp:}'l;m‘ TOKa, | pna ocadka
) Alan® |
|
[Mpenapar 0.5 ' D TMoaybae-
OC-20 1.0 ' 0 CTRULHI
1.u l.2
1,0 1,5
LG | &
3ruaen- 10 V7 12
FANKOS » 100 | § N
3.0 5 .2
200 |, 14
|
|
l ns .5 ! Baecrsuinir
Lo .5
Tuztenw A L
FANKSAL 1 0 s A
| 1an r
| 1.0 |4}
TonaITH | 1.0 L3
Ak THRC L |['_|‘0 " ':'1
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Irst aMMHAKATHOCYILGOCATHURAATHOTO SA€KTPOANT2 61a npeasio-
e uopbiil 6/1eckoo6pa’0BaTellb, KOTOPLIA, ABAAACL ICTOKCHUHBIM pe-
LIECTBOM, MO3BOANCT NOIYNATh 3ePKAJIbie GARCTSIWNE NOKPHITHS coped
pom [a. c. 5BB262 (CCCP)). Takum neulecTBoM oOKa3sics NUNepasu
M €ero fpoH3BOAHLIE, Hanpumep ). 4-au(]l-nunepasun)astan: o6a sty
COCAHHCHHA OTHOCATCA K FETEPOLHKAMYECKHM amunam. [lpu Beenekun
srux AuDdBUK B INEKTPOINT MNOKPHITHE MOMYyuaeTCHd TJaaikoe, noayGne-

CTALLEC HAH GnecTsier H 3JCKTPOAHT NpU 3TOM OCTzeTcR CTAOHALH biM.

Han VCTP2HEHUA NHTTHIFA, KOTOpWH BpeMsl of RPFMENY  TTOSIBASIETCH
Ha OaecTaiucil noBepxHOCcTH, Gl lpouMdecaen suGop cMmauHBaTenC(
(tabn. 8). M3 tabmwuw BHawo, wro w KauCCTBE CMANMBATENA MOMKHO
MCNOAL3OBATE AKONC K3 npesioMennux poueers. CusmecTHOR neicTBHe
0neCkoolpazoBaTeaT N CMAYHBATEIS CBHIANO ¢ TeM. 4TO, apcopln-
PYACL HA TOBCPXHOCTH 3EKTpOAA, ORN 3aMCIARIOT CKOPOCTE: pocTa
OTAEABULIX FPAHCH KpneTaanon. Ilpy stoM waubosbuinm Gacckom o6ga-
AaAan o6pasUn, NOAYYCHULIC NPH BBEACHMH B WICKTPOAWT ITHAEHrANKONS
HAH  AHITHREHIVIMKONA B KoMHuecTEe [— () MA/N mpH  coaepiany
nunepasuia 20 r/A. DTH CONETAHMR M OLLIM BIsTHI 32 KOMMOAECKCHYIQ

noGasky. IIpmepu cocrasa IEKTPOIHTOB 6 '
_ WICCTALUCTO cepebpetiud niny-
Beaelsl B Taba. 9. PEop p¥

Ta6nuua 9. Cocras AMMHAAKATHOCY Abho-
CANHUMAATHHX SJAEKTPOAMTOR cepelpernn

KomnoneHTwl Homep saexrpoaura
FALRTROAH & | 9 3
Cepe6po  azotno- 30 30 30
KHcnoe (B pepecuere
HA MeTann)
Cynsthocanmuu- 1o 110 110
A0BAA KHCcnoTa
Avmound yrae- 20 20 20
KHCABLH
INunepasusn 20 20 20
FTRACHI IHKOA b — i —
Auatnaenrankans —_ - 10
Mlpumenaspuc INepemewnsanne —

Mmexaunueckoe, pH anekrponura 9.0—9.2

oTHECTL TOKA 1.0 A/aw®, Temneparypa
anexkTpoaura 20 °C.

[Mpueenennuie SNEKTPONNT cTallabkel b pabore, HUBTOpPIIOE KOp-
PERTHPOBAHNC HX MPOH3BOAKAOCCH TIQCAC NONHOT notepr Ghecka. Kucnor-
HOCTb 3NEKTPOIHTA H3MEpsifach nocne TPEX-HCTHIPEX JIEKTPOIUIOB H
BOMLILIIN O KAGILEHUH 311 a4t pH o aaaannore we nabam1aaocs.
flocae nosnow novepw Gaecka Obino APON3BEACHC KOPREKTHPOBAHMHE
I IEKTPOIHTE IO OCROBHOMY (AECKOOOPA3OBATE O — MHTIePAIHIY,

4. PUIHKO-XMMHHECKHE CBOHCTBR AOKDHITHE cepelpom

[1paKTRUECKE BCC CBOACTEA Fa/bBAHHUGCKH Y 0CafKOB OnpencanoTea
HX CTPYKTYPOH. TTOCKOANBKY cepefpo 0CaKIACTCA H3 KOMITIEKCIbiX ATeKT-
POTHTOB, TO MOKPLITHA NONYUZIOTCH MHKPOKPHCTALIHUECKHMH, 8 #3 9.1eKT-

2c

PO.MTOB ¢ ONCCKOCOPa3YWNMH 1003 BKAMK HOKPLETUR NOJYUAKITCA K TO-
MY e TeKCTYPHPOBAHLIMH,

MHUKPOTBEPAOCTE. JACKTPOAUTHUECKHE OCAIKH METAILI0R B GONLUIHH-
CTBE CAYHAEDE NMEOT 3HAYNTEILHO GONLUWYIO MHKPOTBCPAOCTD, YeM MOY-
HCIHHC H3 PACHAABa, 3 NORPWTHA, NOAYHCHHbIC W3 KOMILICKCHOTO LICKT-
ponuta — eule fosee pucokyin. MukpoTeepaoceTs KaTaHoro cepebpa co-
crasasier 300—500 MIla, B8 10 BpeMA Kak MHKPOTBEPIOCTL NOKPLITHEA,
MOAYYCHIILIX H3 UHAHHCTOrO SACKTPOANTA, HAXOZHTCS B npeicaax 900—
1100 MIla. MuxpoToepgocTe cepeOpsinuiX OKPEITHH, NOAYUCHHEX K3
HNCKTPOANTOR ¢ Oaeckoobpasylowme A06aBKaMl, MOXeT GuTh 1300—
2400 MIla. Tlpw narpceadHd o0cCaZkOR cepedpA MHKPOTREPJAOUTH CHIM-
HaeTCsl BCACACTBHE PEKPHCTANJH3ALHH, KOTOpas 3aKalMtiBacTcea npu
600 °C. 270 Tak HaswBacMulil ycropen-

HbIl MeTou cTaperds. Lorecti seimnomy 1300
CTA PeHING NOABRC AL BCC OCALKH ce-
pebpa, NOAYHEHHBIE ICKTPOAHTHYC-
CKeM cnocofbom, BCaelcTBHE yBeTH4e-
HHS 3€pHA H NOCTENEIHOro CHHMKCIIHA
MHKROTBEDJOCTH, npxaueM CHHXEPHHE
HacT HNITENCHBHO B NepBbUl MCCAL,
32TeM 33aMCAAACTCR I uYepes Noarona
MAKCHMaALNo cTabnansupyercn. Tak,

7700

bendoemes , Mila

[0

/N

MUKPOTBEPIOCTL GaecTaux cepebpa- 5§
HLIX MOKPBITHA M3 amMuakaTHoCy.IL- = J00
(hOCANHIHIATHONO 3 IEKTPOTHTA NEpes g 50
: firomueeme moxa, Afam?
noarcaa yMeHowMHaack ¢ 2400 Mlla »

o 1900 MIla. CrabuanzupoearTh
MHKPOTBEPAOCTE B Npouecce cTapenns
MOX(HO JIerHpOBaHHCM €ro HeGO0. L LIH-

Puc 5. Buapanne nhoTHOCTH
TOKa M Ppa3HYHONO comep-
Mauue HuKCAn (r/a) B una-

MH [pHCAAKamM HeBJaropoaHbix are- HMCTOM 3JBKTPORNTE HA MHK-
TAAAOB, KAK H3 LHAHHCTHX WIERTPO- poTBepLOCTL copebpa:
JIHTOB, TAK H H3 HELHAHHCTHX 3CKTPO- f—-05 2—10, &§&—20;
miToB. Takue nobaBkd, KaK HHKeNL, 4—70

KODANLT, CYypLMA, BHCMYT, A3WT BO3-
MOMHOCTb MOBLICHTE: H CTAOHAHIHPOBATD MHKDPOTBEPAOCTb, Kak 3ITO
BHHO H3 pHC. O.

Ha mukporpeplocTe Kpome SreckoolpaayvwuldX noGasok Goabuioe
BAHAHHE OKASHIBACT MNACTHOCTb TOKA [PHC. 5) K TeMnepaTypa. YBeanyernue
[LIOTHOCTH TOKA MOBLITAET KATOAHYK? NOMAPH3AIKKD, A YREJHYEHHE TEMTe-
PaTypu CHHMKEET €6 H TeM CAMhLIM CHHXXAET MHKPOTBEPAOCTE

HMHuTepecHo OTMETHTL, YTO MHKPOTBEPAOCTb, NO AAHHBIM HEKOTODhLIX
28TOPOB, CRHKAETCS NOCe NoANpopauus. E. Pay6 sameuacr. uro na reep-
Able OCaAKH CEpebpa NOJHPORAHHE HE OKAIWBAET BAHAHHA, a MHK-
POTBEPAQCTE MAKHX OCAAKOB H3MEHSETCA 3HAYHTCABHO.

HavococTofikocTh. M3HOCOCTORKOCTE cepeSpaAHLIX NOKPLITHH, OueHb
HEBE/MHEA. TAK KAH H3BECTHO. 4TO cePebpo — upesBbiuaBHO MAFKHIT Me-
Taas. [Ipn oueHke ee H3AHOC CepPeOpPRHOrD MNOKPHITHA TOAWHHON 5 MK
NPHRRMAKT 33 3TAanOH (33 1), OOBIYHO OHQO WCTHpaeTcs 3a 1.5—2 y,
NpHYeM YUCTOM» CepchOpY NPH H3HAWMKBaHHI CBOHCTBEHHO €Li¢ OLHO
HEMIPHATHOE CBOHCTBO. (1PH RCTHPAHHH META NepeHOCHTCH ¢ OJIHOro
MErTA HA IPYTOL. «CKATHRALTCH, UTO NPH GOKPBITHE KOHTAKTOB ABJIHCTCR
upessbNaRHO spentuiM nBieHueM. Bopoteca ¢ 3THM stBrerueM i BooGuie
YMEHLIUHTE H3HOC copeGpa MOXKHO JErHpoBaWHEM Cro pasNHHHbIMH Me-
TadAs1amMi, MOTVvHACKM L P 3TOM MCXaMmUCCEuE CBOMCTEA npeaicTan-
AeHn B Tabs 10,



TaGawua 10, Muxpor=epaocTs H H3IHO-
COCTOilkOCTE cepebpansix NOKputyHit. Aerupo-
BANHLX DAJAMMHWMH mMeTanaMl (3 =5 mMKm)

[ hiﬂcfﬂlmﬂi
_ aoan ae- | Mukpo-
Cocran rapy1o- THON- Hauoco-
HOKPBITIHA [ LLNX KGM-, JA0CTL.  |CTOHKOCTL
! noucnvop,  Alla
| i |
Ay 0 900 |
Av -Sb Cacnn Ga0 2
Ag — Sh 0.5 1180 4
Ag-—-5b 1.4 [170 9
A --Cd 15 1800 10
Ap—Pd 1.0 1250 2
| Ag—Pd a0 1570 4
Ag —Ni 1.5 1200 5
Ag—Ni 3.5 1300 20
Ag —Co 1.0 1050 3
Ag—Co 7.3 1250 23
Agp—Bi [.5 1500 4
Ag —-Sn 4.0 1800 7
Au [Gaec 0 2400 4
THIILEC )

BHyTpeRHAC HANPAMEHNA DOKDLITH . Buyrpenune manprwennn ce-
PCOPHILIX TMOKpLTHE OCYCAOBIEIL LENM PHLOM NPHUBHE, B NepeyKo
OHCPCAL YUIOBHAMH OCAMACHIHA, & TAKKC paAHUHBMK AoGankamu,
KOTOPLIC B MOCACAHCC BREMS RCC YAILL NPUMCHSIOTCH B IAJubBiHHUCCKO
npakrike. Tak, B (HAMHCTRX ICKTPOSHTEX BOZMKKAIOT OCHOBHOM
HALPTRCHUR PACTAKCHUA, MPUHEM MCHAY BUYTRCIINIMII HATIPAAKCUHEM
I ZPYrHMH  MCXAHHHCCKMMH  CHOACTBEMH  CYLWECTDYET ONpelefcHuasn
B3AuMOCBR3bL. Kpome Toro, siuyrpennuc HATPAMKEHNY CKAZLRAOT Bodt-
o€ BAHAHHC HZ NPOYHOCTH CLEMICHHA OCAflKa ¢ OCHOBOR: npH Ha-
JUBIGE IN3MHTC/AbILX HABPIARCHNR BACTH HCHUN MOMOT NpONCXOANTDL OT-
CALfLaNNe OCAIKa. B naupsuseunntx NOKpLITHAX fdXc NpH AOpOWIEM
CUCHI N MOryT nipaiosuiBaThcs TPpOwiW, 4TO OPUBOANT & Yxyd-
LLECHHIO BJTEKTPHTIECKHH XAPAKTEPHCTHR HoKpHTHA. BuyTpeuise nanpa-
HEHNS NOKPHTHH, HCAYSCHHBIX #3 MTEKTPCAHTOS ¢ GreckooBpasyIowHMu
Aclsusamn, 3HAUHTETLHC OO0dbtie, HOM Y MOKPLITHR 063 HHX, nOsTroMy
O6HIU D KOMMICKC A002BOK NOAGHPAIOT TAKWM oGpa3oM, 4106t BO3MH-
KAWLLUIIE HATIPAKCINA OT 0420l RCGABKH YHHITONAIUCH UATIPAKCIHAME
Apyroro poja OT sTopod noGaeku. Tak, uanpiumep, B aMmnaxaTio-
CYNLPOCATUUNITATIONM AeKTpoaHTe gobaBka AHMNEPAaliHa BLEIAbIBaeT Hall-
PAMEHHA DPAECTAMCHHE W NP ec VBEAHMCHHH MOHCT NPOHACHTH pac-
TPECKIIBANHE DOKPLTHA, NPH COBMECTHOM ICHCTRH I MHUEPAIHHA 1 ITHIEH-

Fadnie U KAOMOLTCTCH HOPUNOD MATPRAAKUEND PACTSKCHHS B wanps-
AR D e ATHY.

J.lEKTpUUECKHe  CBOHCTBA. CCReBps — Cumui 3ACKTHONPOBO b
3 - 7LLIZs, 0 2TO erQo CROMANTBO OGVIIOBIHBACT tra NpRMEeNCHue
npt " LPLWTHR NPOBLAALLLA MACTCH acTadcu, GeoficHHO OPH LOORDLTYH
ACTA®'H, B BLICOKOUACTOTHOR ICXHHKE N BOMIOBOACD. YAethMoC it (epe-
ROSKOC 3ACKTPUMCCRUC COMPATHRICUHA ¥ GACCTSULNX M TBCPULIA OEA~
ROU B0t YRETLHDE 1 EPEXDANOE AICKTDYCCKUD CONDOTHRACH S AB1A-

an
k.

TCH CTPYKTYPOUYBCTBHTEALHEIMH CBOHCTHAMY, KAK H MHKPOTBCL0CTh.
¥ NOSTOMY OHHM CHJALIO 3AaBHCAT OT POKANE NPOLECCH, a TakKE€ OT
BKJIIOUCHHH NOBCRPXHOCTHO-ZKTHBHLIX BELWECTR B FOKPLITHS, IHJYKTCALHO
UPH 3TOM NOBBILIASICH.

Kak BHaHO ws Tala. ||, suayenus conpoTHBACHRI AT MHOTIIX Jie-
FHPOBAHHLIX OC3AAKOB 3IHA'UMTEILHO BRIIE, YeM Yy UHCTOro cepedpa, HO
BO MHOTHX CoydasiX pesecoolpa3He WIAFH Ha HCKOTOPOC yXyjAuwenne
MEKTPHUECKNX XAPAKTEPHCTHK, 4yToOLI BHEMIpaTh B MHKPOTBEPIOLTH H
H3IHOCOCTORKOCTH,

CepeOpo — Geanii METadl € BLICOKDR OTpaarenbHoll cnocod-
HOCTBY, MpHUeM 113 GOJbLHNCTBA 3JICKTPOABTOR MOKPLITHA nOAYHaiOTCA
MATOBLIMH K AJS MpHAZHUA OAECKA HX #3130 N0aAHposBaTh. IIokpuiTHS,
MOAydaeMeEe H3 3NeKTPOAHTOB ¢ §ecKo00PasyIoHME A00aBKaML, HMEDT
BELICOKYIO cTenens orpaxends (97—08 %), npasaa, Gnaroaapna Bo3-
HHKHOBCHHIO HA [OBEPAHOCTH TOHKKX CYABMHANLIX CIOCB OTPAMATCALHAR
CNOCofHOCTh BLICTPO nazaer.

Xumuueckue ceoficted. Cepebpo 00auaiact BhlCOKGH XHUMHUUCCKOH
CTORKOCTLIO, 6Aar0faps 3TOMY Ero IPHMEHAKT B XHMHUECKOM MALIHHO-
CTPOCHWH, MPH NPOM3BOACTBE AEKAPCTBEHHLIX NPEnapaTtoB B B NHILCBOW
NPOMBILNEHHOCTH. DBharogaps cBoemy  BLICOKOMY  NIOTCHUHANY
(+0.799 B) oHO pacTBODSIETCH TOJNBKO B KHCAOTAX, COAEPIKALLMX OKUC-
nuvean (B HNOs, a takme 8 ropmueit HeS50). Consras kacaora
NpakTHUeCKH HE aeficTByer Ha cepebpo, 3HauuTenbuHO OONbllee BJH-
suMe okasueaer xaopul ammorna NH(Cl. B SonablunHcTBe OpraHryecKkHX
KHCAOT cepefpo YCTORUHMBO, TaK e kKak d B weruax. Ha posgy-
XC MOBEpXIIOCTh cepedpa nokputa OkMCHOH Maenxo#. Ha matoebix ce-
pefpanniX NMOKPHITHAX OOPa3YIOTCH OKHCHBE H CYALUIHLIE TJEHKH,
K TOMY € NpR TOALLMNE TOKPLIris 20 My ond mopuctsl. Ha nosepxuocty
BAECTALLNX MOKPHTHIT pexe OOpa3yIOTCA OKHCHLIE H CYALMPUAHLIE (ICHKH,
K TOMY MC OHH 3NAYHTEALIO MEeMee nOpPHCTL (OpH D MKM HE WMewT
nmop) — 1aba. 2.

TatGasua I1. aeurpHyecHHe XAPAKTCRHCTHEH cepcfipa, JAerWpoBAHHOrYD
PA3THNHBIMH METANAEMH

Vieteioe | [1ePeX0inoe  31€KTpR-
MaccoBas 21KTDH- | YECKRCE CONPOTHBICUHE
Cc”an A04a8 HEEH- LEUHSE 0= M CHAC TCRZ 50 MA
MOKPHTHA pyiutucs TPOTIB- h uarpysxe (H)
100acKn, AeHwWe,
* Ouw-w 1 g1 0.50
Ag (Marosoe) Q 0,0153 0.0ul 5 0.G014
Ap (Gaecrawtes) 0 0,0200 — 0,0019
Ag — Sb 0.5 0.0230 0,0040 0,0024
Ag — Sh 2,0 U.330 0.1062 0,004 ;
ag— Pd 1.0 — 0.0020 N aagk
Ag — Pd 4.0 0470 V1 D2 o3
Ag — 1.5 0,0190 ' 0.0n3Y | 0 0029
Ag— N 20 u_ 2R RN ¥oF —
Ap — O~ 1,48 D7 TR AT P
Ag — G T3 0.03% o y® [y T VA
Ag — Bi 1.5 0.G3165 G.0uit IRLTIE"
Ag — 5n 4.0 0.1500 0,003 00,0025
Ay — Qa 5.0 G.3000 0.0053 0,001

23



TaGauna 12. MNopHcTocTh cepebpsHBIX MOKPHITHR

[ToprcToeTb npu KaTonHO# NAoTHOCTH TOKa,
Konueurpalhna | ToflmwHia mo- Af
NRNEPAIHHA, KPHTHA, MKM
r/a 0.8 | 1.5 J 1.8
5
0 10 Muorcuncaenusie nopu
15 P
20
0 30 Eaueuynele nopw
40 Bes nop
10 9 Eantingnue nopet
16 Lea nop
20 9 Enwnuuneie nopw
10 Bez nop

Ona nosyucHHn GOAblIeH XHMUYECKOR CTOHKOCTH BRITOAHEE MOJY-
Yath ONECTALMNE cePebpARBIE NOKPBITHA.

B napax cepnl H e¢ COoemHHEeHHI, NCNGEHHD B NPHCYTCTRHH HAATH,
CEPEOpO HEYCTOHUHBO, HA €ro NOBEPXHOCTH OOp83YIOTCH TOHKHE pa-
AYHKHGIE [VIEHKY, KOTOPBIE N0 MEPE YTOJNEHWS NPEBPAILAKTCE B KO-
PHYHEBLIE, 3 3ATCM M B 4YEPHHE TNOKPHTHA. Jlam OuHCTKA NOBEPXHOCTH
cepepa NPAMCHAIOT PAINHUHLIE XHMHUECKHE, MEXANHUECKHC H INEKTpo-
XEMHYecKie MeTORb., (JAHHE H3 NPOCTHIX CMOCOGOB OUHCTKH 3aKAIONAETCS
B JIEMKOM TIONHPORAHUH NOBEPXNOCTH H3 caelyollel cMect: 40 r MblibHoORA
ctpy®us, 60 r kapOowara amwomus, §00 r wuseabrypa (HudyzopHoi
aeMan), 60 r kpemancroro mena (CaSi(s) H & 2 Boghr,

M3 XHMAYECKHX METOJOB WMANO OTMETHTbL CAelyIoliHe,

O0paboTKka TIOBEPXHOCTH B lOpadeM  ILeJOYHOM pacrecpe: 8
10 9% mait pacTrop comm NOrpyIKamwT Hipcluyu BMECTE C KYCOYKAMH
AMMOMHHUR, BHIE/FIOMIMACH 1PH 3TOM BOAOPOL BOCCTAHARIUBACT CYALDHL
cepelpa.

LpyroA MeTol OCHOBAH Ha TOM, Y4TO cynshua cepeGpa pacTeops-
€TCS THOMOYEBHHOH B NIPHCYTCTBHH MHHEPaJbHbX KHCJAOT NO CJAeLylouLe-
MY YPaBHEHHKK:

AgeS 4+ 2H)* 4 aH;NCSNH,=2AgH,NCSNHn +H,S

Cocras pacteopa cneayrownii: B0 r tHomouesunm, 10 r CePHONH
KRCA0TH, A0 1 21 sopw. Ilpr pH 0.5 peakuws npotexaet ouens GwcTpo.

Cyaspumivie nnewxs o6a20al0T Xopowefl 3/eKTPONPOBOLROCT LI,
0 3AAUHTETBHO MEILANT N3HKE WINENHH, TAK KaK CYLWECTBYWOLHRE Baio-
Chl HE PacTBROPAKT 3ITHX NARHOK, INE3TOMY NocepedpeHnbie w3genus
fIOA NAKKY HEOOXOAHMMO IBMMIIATL, HATIPHMEP, C AOMOLLLIO NoJHype-
TZHOBOTrO Jaka. Pa3wulia B NaAEMOCTH GASCTRIIHA, THEp AKX cepebpaHhbLX
ROKPHITHH = OULIYHBIX MATOBMX He OGRapywewa.

3 TEeXHONOrH4HECKHH MPOULCC CEPeGPEHHA AATYHHHIX W MEIHKX H3N€aH M

CepeCpeutio NOABEPralOTCA 8 OCHOBHOM H3IEAHR M3 MCAH RUN ee
STIABOB, A CsiM HCOOXOAHMO CEPeODHTL WITEHA M3 JPYrHX METEATOR
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{crau, cniaset LIAM wan ap.), 1o ux nepex cepelpeuueM noisep-
FalT 31CKTPOIATIYCCKOMY Meanenuio. Cxema cepeGpenwn crieayiow,as.

. Ecar gevann wocac noanpogaunn, To neolinziMa NPOMLIBAA
HX B Opramiyeckaos DACTBODHTEAC H 38TCM CYLIKA.

2. Monrtax aeraaci na npucnocobacnue. [pacnocoficnue xyumre
HATOTARINRATL 3 TUTANA, ucpabouue yuacTKH Ha0AWPOBATL $Topo-
NAACTOM, NOAKITHICHOM, BHIILIMIACTOM HJIH NCPXIA0PBHHILIOBOI 3Malbio,

3. Katosuoc ofesxupHBanne B ulelOMHBIX MIEKTPOIATAX OGLITHICO
MPpHMEUAEMEIX COcTabus (Hanpamep, weaoun — 20 rfa, a cosa u Tpu-
narpufdocdar na 40 rfa) npn Temnepatype 60-—70° C i nidetHocTs
Toxa 5--10 A/av®, npoloamuTeaviocTs 2—3 MiH.

4. llpomMuBKa B ropa4ei W XoJo0aHOR ROAC.

5. XuMHuECKOe akTupHpoBauue B pacroope 10 %-noit CepHOfi Kuc-
JAOTH LI CHATHA TONKHY OKHCHEX MAenox B Teuentne 0.5—1.0 mun.

6. TlpombiBka B xoaoanoil Boze.

7. AMAJLraMupOBAMKE WA TPCABAPHTETLHOC CCPCEpelne B cllfib-
o pasbasiennom s1ekTponnte cepubpenan. ITH ONCPAUHH HEOHXOLN MK
A NpeoaTBpallelifa KOUTAKTHOTO Ocawienus cepebpa B MOMEHT 3a-
rpysku. [as aMaabraMHEpoBaHKA MOXIG NPHMEHATL pACTBOP 3aKHCHON
asotnoknciod pryri HgNOs (10 r/a), noakuctcnuwii asotucii kue
avtoll. Baaepwsa naaeaun B renvenne 0,1 u. {Tosepxuocts noenc amans
FaMHPORANMA ANIHIE MMEIL POBHLIT Oedwnil upet ¢ roay0oBaTuLM oT-
TeHKOM. {17 peaBapHTERbIOro cepefpeHHs B8 3ABHCHMOCTH OT COCTARE
OCIOBIIOTO BACKTPONTA (F/3) MOMIC NpHMEHATL CleAyIOLWHe pacThaphl:

Hat yuarucroco Haa smereaucrocunepoducrozo
Cepefipo  {B phac Cepebpo (8 nope-
LUANNCTEN0 KOMILIEK- CHeTe Ha  wmeTadqda) 1—2
ca) 1—15
Megn (b oime uwwa- Kanmuii  sgeqesucTo-
WNCTCGro  Komiliekea) 6—7 CHNEPOIUCTLIA 40—60
Kaanii  nuandcrus  50—G0 Kamust  pogansctad 80— 100

Mpumenwanne TemnepaTypa B oOoHx 3CkTpaanTax 18—20° C.
[MaoTocTs Toka s oGonx caywanx sHe npesumaer 0,1—02 A/avé,
BpeMil BLACPAKKY 3—3 MHu. Anogbl — iCPAacTBOPUMEE (IIBKCAL HJK
CTab}, 21103k M JETANH 33aBEWHBAIOT [I01 TOKOM.

R MMpouwBka B xonopuoll sosc {y1onuTean},

9. Cepebpenne ocHoBHOE

[0. Tlpomuwexa B HenpoTouHoit Boac (yaoBeTesn |).

I Tlpowmeka B Herpotouiofl Xodoanon Bone {vAoBUTENL 2)

12 Ortaesonyuan ofpaGotka (haccHespoBakye, ORCHIIIPOBAKHE)
13. Tlpemuiska B XoM0AHGIT ROne.

t4. IMpouulBka n ropayeii Boge

15. Cywrka.
6. Yactusie caytau cepebpenns
K ocufev {1ynaay CepeORCHHR OTHOCATCH NOMDNYHR TI3pps M2
!
Tl Tl T o MRy e RPN T S0

Cepobpenit aIMMERHS H €[0  CMAABOB MOMAET GLITL OCYUIECTRICH
NENOTPEATTECINLIN Lo MAefineM cepefpa M C MpPHMEHCHUEM NOACAOLE
(TaGa. 13) [dnn avoro anGo yaanaor oRMCHYIO BACIIKY £ nodepxXniocT(s
BMOMKIENA. Zitln, 11aofpoOY. HAPAWNBAIOT C© [O 3HTUNTCILHGH TOMA-

THTS
IS



Tabauuya 13. INEKTPOJHTH NLIH cepelpesrs anOMHHHA

DACKTPOAKT
KomnolesTs sacktTposiura (r/a) s pe-
WHM ACKTPOHE3a 1 » npca- [2-8§ npes-
BafiH- E3PH- PaGouwnii
TeALITHNR | TCABHKI
CepeSpe (B nepecuere ia me- | 0.7—0,8 4—4.5 24—25
Tan)
Hatpub uvanuetui (0OWHA) 90--95 | 65 —70 _
3 » {cBoODAMKLI) 85—90 60—065 —_
Kaaun » {a6m it} — — 656—70
» v {cBCGo 1N ) — — 10—15
MNoTaw — — 40—50
MaoTrocTe Toka, Afam® 1.5—25 | 1,5—25 0,5
Bugepxka, ¢ 10 10 Ho  3aaan-
uofl TonnuE
[Tpumeuanne Temneparypa sackrpoakra 20—25 “C.

Hanboavwee pacnpocTpPateRAC HALICA UMIIKETIMH METOX NOaroToe-
kKH. Jletans nepei AOKpLITHEM cepeGpoM NMOABCPraloT ABYXKPaTHOH LHH-
karsicis ofpabotke B pactsope wienyloulero cectasa: 30 r/a okucH
wanka ¢ 120 r/a eakero natpa. EBpean nepeoit swacpmsn 25—30 ¢
aTopail — 8—10 ¢, 3atem npoulsodst cepebpeude NOCAEAOBATRALHO B
Tpex JACKTPOJHTAX € NOCACLACBATENLHO NOBHIAIMERCH KOHLUEHTPAUHER
cepelbpa.

Joaa denocpeicTBEHHOO OCAXACHHA copebpa HA AMOMMHHA npHMe-
HAIOT AHOLHOP NKCHAMDOBAHHE B ((DOChOPHOKRCAOM SACKTPOIHTE. ITO
06 BACHAETCA, NO-BUAKMOMY, TeM, YTO NPH 2HOAHPOBAHHHM B GOCHOPHO-
KHCAOM PACTBOPE [Opu B ORCHAHOA nJeske OGoJblHE H JO0CTHrA10T
paswepos 3-107" MKrM, B TO 8peMA KaK B IUICHKAX, MOJYHElHNX B Cop-
HOKHCAKX pacTBOpax, oHiM 8 3 pasa wmeHblge (107! mrm). Paimecp
Mop Oxa3nlBAeT CYLLeCTEEHIOE BAKRUIC 18 Aanblieiuinfi npouecc sfeKTpo-
ccamaenna cepefpa 1 NpodUOCTL CHENACHNRN METAANa € NOAJNCKKOH.
DNERTPOAHT ANMA AKOAMPOBANHA Jonxen cogepxarth 250—>500 r/a ¢oe-
thopnoil KecnoTe., Pemnm  oxcuanposanssa: Ttemmepatypa 20—23 °C,
iy=12-+30 Araw®, spems 10—15 murr, ’

HeclOxoaumo oTMCTHTL, 4HYTO 3NOAHPOBAHKIO B (pocpopliol KHCIOTE
KpOMe AAIOMHHHA MO0 NCABEPFaTL TOALKO CPABLHTWILIG HebOIburoe
yucio cmiasoB (LI6-AT: AMe3M: AMraB: AMr6;, AMu). 1o 8-
JAETCH CYLUECTBCHHLIM 1eQ0CTATKOM ITCTO MeToa. KazaHCKHC HCCICJ0RA-
TEH! OTMEUANT, UTO €CAH AONCANHTC/ibLHG CMA2BL NMOADEpPrivTL TpaBJie-
mig 8 1594 -n0M pacToope cocamnodt wkHoaoTw ¢ 1o8aokoil  PTOpUIA
HAaTDUR ({3 r/a)., TOo 370 ARAROAHT YACAHUKTL MPOGHOCTh CILeMIsHNARA
JOKDHTEA ¢ OCHOBOH.

A0 aHOAMPOBEHHR € HENOCPCIATTBEHHLIM OUAMACHHEM NOKPRITHA
‘]p_ﬁ,l.id?hﬁlibl TAkAC H ARYTHC ACKTPOANTHL Tali. AUPCLHIBE PEIYALTATR
GuiiH  IOTYHeHW [Opi HCnoAb3geannl aAdlominand mapok ABODO, A,
AL, AMu 1 AMr B XpoMOBOOOPHEM INCKTPOJAHTE CICIYIOLIEro cocTaga:
30 r/ 0 OKHCH XpOva & 2 7/ 6opuOdl KHCIeTh.
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PexxiM BAHHB PEIYAHPYETCA HENPAXKEHKEM: HAYAALEOE HANPAMKEIKE
40 B, uepez & MuH poapumaercs Ao &0 B M ponpcpxupaercA B Te-
yense S5 MM, TemnepaTypa pa3Han oA pasasudety crgasoB. [Ipu
Temnepatype 45 “C moxHo oGpaboratek actaxn ui ABOQO, A, ALl
Has xeranedi w3 cnaases AMu w AMr onTHMaJLhOit asaaeTest 1eM-
nepatypa 40 °C. pas nerageft wa -1, O-16 — temuepatypa 20 °C
H Hauprxeune 40—50 B,

KaTofm HIroroeanioT H3 KOPPO3HOHHO-CTOMKO CTalKH, COOTRCLIE-
HHE KETOAHOH # aHogHOi noeepxnocred 1:2 pnan 1:3, Tonunea naenox
fIpY ITOM JOCTHIaeT 3—4 MRM.

JaauHefiliee HaneceHHe NOKPLITHA OCYHIECTBARCTCH B LHAHHCTOM M
KHCAOM NIEKTPOJAHTE MEAHEHHH, MOCHe 4Hero f[pOM3BOANT cepeGpeHie,
[Tpuueym HAZ0 OTMETATL, HTO NEPBLIR CJOH 0CAMIIEMOro MOTAMAA MOrYT
HMEThL TCMHMWE UBeT — 3TO OOLACHAETCH TCM. YTQO B NOPAX OKCHIAHNOH
[LACHKH OCAAGIAI0TCA TOHKOARCNERCHbIE BOAOKHE, KOTOPHIE MOTOM CpacTa-
DTCa (K8K Ou nepeGpachipasg MOCTHKH uepe3  TUENKY), Mo Mepe ype-
JHHUHCHIIA TONIHH bl HGHP_HTHH CBOTALHDT.

PazpalorarHuil npouece cepeOpeHisa aniOMHHHEBHX CIVIABOB NO AHO-
AMPOBANHOH MOBEPXHOCTH BLITOAHO OTJRYAETCA OT APYrHX CXEM, TaK KaK
HANHMYUHE AHOJHOR OMACHKM MPENnsITCTBYST KOHTAKTHOMY BLIJEACHHIO Me-
Tagna, 4To cnocoOCTBYRT 0Opa30BAHHIO MPOUHOCUENACHHOIO NOKPLITUR,
MO3BOJRIOWErC HEHOCHTE cepefpo cpasy n3 paboyero pacTeORa, MINiys
MpEIBAPKTEIbROC. KanuaTHUeCkHe ACNLITAHHE TaKHWX MOKPLITHIT 1TOKa-
331H, NTO OHH JYYIle NDOTHBOCTOAT KOPPO3HH, HeM 06pPA3UL € UHHKATHON
ofpadoTroil w sAyuue nasiorcs npuroasmu tuna 110C-40, MOC-GO.

Tl 3alivThl CTLIKOB AAIOMHHHEBMX IUMH PEKOMEHAYETCH CICLYHO-
[an TeXHOAOrWA: rayboxoe TpaBaeHne 8 10 95-uwom pacrsope NaOH,
ocectiicHde B 20 95-#0M pacrBope a30THOW KHCHOTHI, HHKEJIHPOBaHHe
ZADMHHHA B PACTBOPE XJNCPHCTOTO HUKETR, NOAKHMCAEHHOTO CONANOR KKC-

AoTon opa i,=15 A/am’ u cepeOpenus.

Henocpeacraesnoe cepebpuiine MarHHeBmy COAZBOB WE 1a€T XOpo-
IMHX PC3YALTATOB. NOSTOMY HEKOTOPIE HCCASA0BATEAR PEKOMEHAYIOT Cae-
DY KLY TeXHOA0THI. Cuavasa uporssoant apobecipynrnyw obpabor-
KRy, TpaBiaenye B TeueHue 2 ¢, 3aTeM UuHKaTHYI0 obpaboTry, nocne
YEro HAHOCHT CAOH Meaw, a 3aTeM yxe cepelpaT ROCACLOBATE/LHO
B ABYX 3AEKTPOJHTaX € YBCNWHMHBAIGILEMCH CoLepKAHHeM cepebpa.

. B. HateHx pexomenaveT naueceilde cepebpa wa MaruMi, HepHi-
JqHH, aMOMHHER No crenylomedl cxeme: TUlATESFLHAS OUHCTKA H3MeaMil,
TpaBneHde B 10 9%-HoM pacreope a30THOH KHCNOTH € HAJFOXKEHUEM
NEPEMEHHOrQ TOK4, HAHECEHME TOHKOIO CNOA UHHKA € LeTbI Npeaox-
psileHHA MOBEPXHOCTH OT MACCHBAUNWH (OHO OCYULECTBJACTICA H3 PACTBO-
pa rekcameradocdata nHkka npn Temnepatype 50 °C u i,=3=6 A/om%,
pH pacteopa menbe 8) HaHeceHHE BTOPOTO CIOF NPOH3IBORAAT B PACTBO-
pe, coctrosilem W3 80 r/a nrpodocdara umnka, 300 r/n oupodoce-
data wasaua, 15 r'a aumonmorucaore saada, pH pacreopa 10-—11
{=2.3 A/ 2w’ cepelpenie H3 CTAHIANTHOTO SACKTPOLHTA.

Ilo natedTHwm NAHHLIM. HZ MaCHHI DEKOMEHIYETCH KCHTRKTHO
HadocrTs =raf gavka HT wreaviowmero poorenpa: 10 ¢ o napudcobara
natprs. 40 r/n cepHukkciaoro uweka, 10 v/a dTopHcTora Kanus,
5 ri1 yraekdcrorn kKaorsl KucioTHocTts pacteopa cucTapaset 10,2,
BpeMsI BRIACPMKH — 3 WRH. JaTeéM MPOH3IBOAST CoPeGlEsiHe H) UHAHH-
CTOrQ 2dekTpoinTa ¢ J08arkoil 3—I10 ry/a ¢propuaa wenouyoro MeTalna.

CepeGperHe TnTaua n €ro CAAABOB MPOMIBOEAT MU CABLYIOLIEH
CXEMET DeTANA TOABePraldT 06paBOTKE HAMKAAUHLIM MOOAOTHOM, 3aTew
00 HPABAIT BEHCKOA H3IBECTBIC, TIPOMKBAIOT B rapeusii M xo1oaHofi
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BOZE It TPIBAT B PACTEOPE CIENYIOUIETO COCTABA (ma/a) npu pexume

pafoTii:
‘AzoTHas kuwcaora (mnoTHoCte (4 rjem ™) c ¢ . . . . 150—180
[Mnasukonan kucnota 40 %-nasn e e e e . 10—25
Temuncpatypa, °C e e e e e e e e e e . 225
Boigepka, MEH - e s Coe .. . |

B pesyawrare MeTa.Ll CTPABAMBAETCH HA ayGany 10 2 MKM, nocre
HEero MPOU3BLAAT NMPOMBIEKY B XOJOAHOA BOAC H aKTHBHPUBAHHE B CO-
JAHOH Kycnote {nnotdocte 1,19) opu 15—28 °C B teueune 6—8 c.
[Mocae storo netany 6¢3 NPOMHIBKY MCPEHOCAT B 3JNEKTPOIHT HHKe-
JJHPOBAHHA CAclyiollerc cocrasa MpH temnepatype 15—25 °C: 210 —
250 r/n xnopucroro Hukeaa u 130—200 r/a coamHoit KUCAOTLL. 3aTtewm
B TeueHHe 3--4 MHH JACTaAH BLUIEPAHBAKT 6e3 ToKa, MOCAE Yero
BLCHHHBRIOT 1A Katoge npH ir—4-=+0 A/am® s Tewenme 4—5 Mmumn,
3areM CICAYCT NPOMBIBKA B XOJOAHOH BOE, NPCABADHTENLHOC copel-
peHBE W OCHOBHOC cepebpeHuc.

+1151 AMMHYECKOTO TPABNEHKS THTAHA NPEAA0KEN CILUe ONHH HeArpce-
cHBILIA pacteop, codepxawnid 150—250 r/n yrCYCHOKHCAOTO AMMOHKEA
0 40—500 r/a OudTopuna ammonun. Kagenud, o6paloTaHHkle B 3TOM
pacTeOpe, nepe;l cepcOpennem peKOMEHNYETCR MELHHWTb B CePHOKMCJ/IOM
.10 MHROGochLTIOM IACKTPOAHTE, NPHAEM NeTAJIH 3aTpyHaKT Noa To-
KOM 11 I NEPRO M dILILIIT MOMCHT CHI2 TOEA MpeBbilac] HOMHERAINLKYH
5 OBa-TPH pasa.

7. Nonoauntenvnasn obpaboTka CepeGpAHLIX HOKPLITAN

15 NpefoxpaNeHHs NOBEPXHOCTA Ccepefpa OT OKMCAeHHs n obpa-
30B31H CepHMCTHIX MACHOK, # TAKXe AI8 AEKOPATHBHOH OTHGAKH Ce-
pefipn nOxuepraior JONOAHHTEALHOR 06NAGOTKE.

Naziws cyvoiniaa cepebpa npiu uarpesanun ge 883 °C ue pas-
PYLIAIOTCH, HC PECTBOPHIOTCH B KYMCJIOTAN H aMMitake, mOITOMY TPYA-
HO  YAASNIOTCR ¢ noRepXHocTH cepebpa. [llpaktHueckw waxGonee
PEAALEBIN CPeACTBOM ABARETCH o06padoTKa H3Zenlil B WOHUCHTPHPO-
BEMHEX pacTBOpaX UMAHHCTOTO KAJAKA H  PacTBopax THOMOUEBHIN
(ra ¢ 24)

HcTouHnKamH CCPHECTHX COSNHHEHHH, BbI3HIBAIOLLX KOPPOIHIO Ce-
pebpa, ABATIOTCA PHMEHAEMbIE B PAGOPOCTPORHKH PASNHYHLIE MATEPHA-
abl. pesuane mapux HK, CKB, CKH,, 3826 (CKH): nnactuueckue
MACChl, KOMNAYHAW ¥ PalfUHLE FCPMETHIHDYIOLLME MATEepPHANM.

K MeTofaMm 3amuTh cepedpa OT NOTEMHEHHA OTHOCHTCR CACAYIOULUE:
1) nokpurHe cepebpa APYrMMu GAaTOPOAMEIMH MeTaANamu; 2} NOKphI-
The cepebpa aaxoBBIMH OJIeHKAMH; 3} oBpaloTka cepefipa B XpOMATHELIX
pacTeOpax; 4) NOKphiTHe cepefpa OKUCIAMH METAJNOE,

lokpurue cepebpa Opyeusu 62020p00HMMU METOAAGML HOKNO
PEKOMEHIOBATL TOALKO B TCX CJYyHAAX, KUTAE HC MOrVT GLITL PCKOMCH-
ausil Apyiise Meroldsl. Hanbooce aRUHOMINHEIMN H HATOWIILIAL S8 A8eTCH
NOKpHTHE copebpa naanaiuenm. B ocolo CI0MELIX CIVHARX PEKOMEHAYOTCH
pullpOBaiiHe ¢ TOJTULHHOH cnos 00 | mEM.

f YHCTO ICKOPATHBHBIN LeAcH MOYXKHO GEROMERIOBATh 3ELLIHTY
c2pelbpa ¢ TOMOILLIO JOKOSBLX MICHOK, 11U TOF3a ITH BIZIHA He NCIMHN
A0ABEPraThCR MEXJAHHUICKOMY ICIH TEMcpaTYPHOMY BO3JeicTERHIC JIAK
MOMET HAHOCATLCA JAHGO OKydHanuean, aubo pa3dphi3rHBasHeM H3 O .0hb-
Bepu3aTopa; B OOULHA CAYUEAX AJiIA NOJYuellsl DLICOKOrO KawecTsa Aa-
KOBOTY! MOKDL: IR MMCUT SHAUCMHE BASKMCTE Jaka. Ho aaxe aynuge
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JaKeBble MVCHKN yMenLlWaKT oTpaxKarteasyo cnocofuocts cepebpsuofh
TOBE PXHOCTH.

XOpoimo 3aulHWAI0T OT TNOTYCKICHHS M OSHOBPEMENHO MNOERbI-
AT H3NOCOCTOHKOCThL Cepebpa snoxcHANLIE NOKPLITHE. TOHKAR MACH-
ka KIT9Ll, cocronwan w3 25 % -wol kaungoau, 20 % -nore cuire-
THUeCKOro epesuna, 30 % -Horo noamctHpoaa # 25 9 -woil InoxkcuaHoid
eMOaN II-6, xopowmo samuuiact cepcGpo OT NOTYCKNCHUS H 1€ Xed-
TECT OT BPEMEHII.

HauGosee npoctoll # Iewesoil oncpanuel OnA 3alluTel cepebpa
ABASETCH NECCHBHPORANKE NOBEPXHOCTH B pacTeopax OuxpoMarcos, Muo-
rie HCCNeOOBaTe M OTMEUAIOT, YTO 5Ta NAaCCHBNAR INEHKA Mane BIHMAET
HA SJACKTDHUCCKOE compotuRAcuue. Cyulecrsyer dsa smeroda noayie-
HUA XPOMQTHUWX NASHOK: XHMUUCCKHRA M aneKTpoxumudeckuit, Tlps noc-
JegneM cnocofbe noCepeOpeHHOe HIOCAHE IABEWMKBAETCH B Kadectee
KaTOAa B pacTBOop Ouxpomata Kaaia B cmecH ¢ kapboHatom. Ilpw
XMMINCCKOM NaCCHRHPOBAHMKH HCNOAL3YCTCH XPOVOBAY KHCAOTA HIH pacT-
BOpUMAR c0ab  wectusanenTuora xpoma Ka(Cra():. Tlpn stom merone
XpoMaTHAR NIeHKA XOPOouIQ CLEnAeHA ¢ OCHOBHEM METANJIOM, HOD 2270
ANMEKTPOXHMHMECKHM METOOOM MOXXHO MOAYMHTE DON€e TOJACTHE JIEHKH.
Ila xaucCTBO 3ITHa NACHUK BARHET KunucaTpaunys Xxpowma, pll pacreopa
H peXnm npouecca: TEMnepaTypa, NIOTHOCTh TOK& H NeEpeMelllHBIHHE.
IMopepxHoCTE H3NRNHS OEPES XPOMATHPOBAIMEM HOMXKHA ObLITh AKTH-
BEMDOBAHA B KHCAOTE WM B nigaoud. IloayuewHas vsieHka, No JaHHEM
MHOTHX ABTOPOR, HE¢ YB&JAWUHWBALT MePEXOAHOrO CONMpPOTURAGHHS! H HE Ope-
NATCTRYET NAHKE wanenmii.

XpoMaTHYI0 MAEHKY MOXHO MOJAYUHTH W3 JIEKTPOJHTA CJIeIYIOUIero
cocrasa (r/n) npu pexivme paboToi:

Kanstii XpoMoBOKRCARIA . . e « = + « « 4 - .100—I150
Harpuit yraekncasth . . . . . . + . . . . - . . 1=-2
pH saexTponura T T -
Tewneparypa, °C v e e e e e e 4 e o 18—25

Mpe naotsocts Toka 1 A/am ® nponosnmuteInHocTh ofipaBoTe
35 MuH, NpH TNCTROCTH TOKa 3 A/aM ° 0pofosiMHTEILHOCTE MOXKEHO
ymenumuTe o0 20 mud. [locne oBpaboTky aeranH MpOMBIBAIOT, CyllaT
ape  Teaaepatype G0—70°C, B peayabTaTe FtHX ONEpaudié MACHKE
CTAHOBHTCA IWIOTHOH, TPOYHOW, 3A4ACTHYHOH i1t XOpOIUO 3ailMILAET OF
noTemuenus. JIna xumuueckol oOpaboTkit npenaoxeHo obpabaTthiBaTh
H3zeana 8 | V§-uom pacreope KoCr:0O; [eranan BHIAEpKHBAKT B 5TOM
pacteope B teucune 20 mun npu vewnepatype 18—25°C npu nepeme
wwreauus, pH pacTrRopa noapepXKppacrcss B mpeaeanax 3.0—4,5. kop-
pextiipopane pH NpOH3BOAAT XPOMOBLIM AHIHIDHIOM.

JAnf 3auidre cepefpa OT MNOTYCKHEHMA NPEINACraKIT TAKXKC 0CaXK-
perire JeCUBETHMXK MPO3padYHBIX NACHOK OKUCAOS meTaAros 3-, 4- ¥ b-i
rpyin NepROARYCCROH CHeTeMbl. TIAeHK nOy<aroTes npH KaTofHoH o0-
paboTke H3IfENHil B DACTBOPAX XJOPHAOB, CyJNb(aTOB HAH HHTPATOB
Gepunnns, THTAHA, TOPHA, OHPKOHHA H APYrHX MeTajoB. Hawboh-
Wee pacrnpocTpaHende NOAVYHA cyawndar Oeputina, Tlpu saekrpomiye
RPOUCKOANT SIERTPOGOPETHIFCKOP OCAXICHHF HA KATONE OKHCH Oe-
puiins  Pacrnop cozepxuT 3.4 1 cyabgara Gepuaans ¢ D r BOpHOH
kcnoral, pH nomiepaxueaerca B npefenax 5,5—5,9 aofaeiennem
aMmMuana. Bhe stix npeaeaos pH paburars weab3f, Tak Kak nAEHKH
He oOpazyioTcs. Katognaa LJIOTHOCTb TOKA TPHMEHHETCH B Mpeaenax
5— 0 mA/av®. Bpoms oftpaGoTir 4—6 MuR: asonm coctost M3 95 %-soro
cBrHna W &Y -aare adosa.  [Moavuennas maenka  zaimis  Gutb
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BHCVLICHZ ¥ AOABCPTHYTE TepvHueckod obpaloTke npu Tewmneparype
275—300 C. Takas o0paGoTa JASTHADATHPYCT NACHKY H Ael1aer ec
yeromiasofi. Tolunua nAcCKKN Npd 3ToMm ocraetes 2—4 wmku. [Maexka
npozpauean, OeCuBETHAR, VO € TPYAOM IIOZA3LTCA Naike.

B Tex caAyuamX, KOrfla BHCWHUK BN HC HIPaeT POAM, MOMHO
He ppHOCraTh: K 3aUdTe cepelipa, TAK KAK MOJAYHAMMUAACH B CCTOCTHOH-
UWX YCNOBHAX Maenka ypexpwiuailno tonxa (mo 0,01 MEM) 4 xpynka
H TAK&ad TOMUHHZ He MOXET DOBJIHATL HA INCKTPHUECCKHE XapaKre-
puctiri. (O6PA30BaHAC NieNkH CepHIlCTOra cepefpa NPONCXOAMT lC-
PABIIOMEPHO M TNOBCPXNOCTL cepebpa npuobperaeT TPaAsHWA, HETO-
BaPHLIY BHA, MO03ITOMY EBG MHOIMHX CAYMAAX NPEATIOWHTAIOT 3apaHee
UPOBECIH  OKCHAKPOBEIHE cepeipa B BOJHOM [acTBOPE CEPHHCTHX
CoeAHHe I

Toalika noayuaiowefica npu 31ToM nAenkH 1 MKM, OKpalLeHa oHa
B YeDHBIA uBET, MPOYHO CUCRACHA € OCHOBCH H e CcTHpaeétcs
Aaae npd Kpauceandi. Cepelpsinble fetanf 3aBELUKRBAIOTCH B KavuecTse
AHO[A, KATOAOM fIpH 3TOM CIYMAT DJAACTHHEI H3 EOPPO3IHOHHO-CTONKOH
CTaJH.

Coctae pactBopa (r/a) ans noayueHus Tawoli NAeHKH M peHHUM
nponecca cacIywLHe:

Harpu cepuwcrat . . . . . . ., ., . . . 25—30
Harpui cepuosatucrorsmcamn .+ . . . . . . . 156—20
{THocynbdar)

Kucaora cepuan c e e e v e e e e e 3—3
Aueton * T 3—5
[nornocTo Toka, Ajam?® ., ., . . ., . ., . 0,08—0,2
IpoaonxkTensHocTs OOPaGoTKA, M3H . 4 e e . =5

3auuTHOEe MEWCTBHE PA3AHUYHMX [OKPUITHI upupeaeHo B taba. (4,

TaGawua 4. ¥YCrofunBocT: cepebpAHMMX  NOKPhiTHH PUTHB  HeCTRHS

cepoBOAOpPOAZ
Meron o6pa- KoppoaHoHHaR CTOMHKOCTL. 4
GOTKI! nosepx- -
HOCTH 2 4 § B 10 12 14 16 18 | 20

Nokpuithe | —/k | —/k | kr/x | kT/x | &T/k | ke/K | ke/x Ke/K | ®e/k | ke /x
NAEHKOH ‘
0.5 mrm nasn-
AABHA

B.HEHTpn_xu- —/— —/x| —/x| —/k| —/& —/K| —/w| —/k| kP /K| v /K
MHULCKOE Xpo-
Maﬁnppnanue

accwsnpo- |—/—l—f——/——f | —f—N—f—|— | — | — | —
BllINEe D I;w / ! / ! / ! / / /
LpOMaTe Ka-
aAKRA

Niusuersdene B ueintesr — woppusuonnan —TOAMKTS MPOTHE =gfi-
CTBen ePORNAWILE. B BHAMLHATLIC — YYBCTBHTIAUTY A “JBJAPHHIY Adfhe
Hes: — — lid LITRHTENCH X KOPPO3HH. K — KOPPL3HA, K — KOPPLIsOH-
HBIE RTIN, KT -~ TOHEUNAA KOPPO3SHA; KC — pABHOMEDHAA KOPPO3RA no BCeH
NOBEPXHOCTH.
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B. ¥Yanaesnueanue cepefipa HI oTpaGoTaHHLIX BACKTPOJNHTOB
H YyYeT €ro B TEXHOJOTHHYECKOM JIpoiecce

Boa nosnoro ymera cepebpa 1icoOX0IHMO YHHTHIBATE cepefpo H 13
336pakosaHiLIX feTaanx. Cunth cepelipo MOXHO CICAYIOULRM cnocoGoM:
XHMITHCCKOC NACTBOPENe 320paKoBINNLIX NOKPWTHH JIA MCAH MPOU3BOINT
B pogorpetod pe 80 °C cmecH cepEOM M 43C0imoR KHCAOT, BIATHIX
e cootnowen#u 19 : 1,2, Bonee noanoe ynadeamne cepebpa ¢ sabpakosall-
HElX M3ACTHH IpOH3BOAAT B ACKTPOAHTE, COCTOHILEM H3 pACTBOPaZ Lua-
HACTOro KaAHA ¢ KonuedTtpauued o0—70 r/a, aapeuniBasl gerant & Ka-
yecToe aleAa, KATOAOM CAYKAET Yroawlisie HJIx TpaHTOBLIE NMA3CTHIIM,.
Hs3 storo pacreopa cepeGpc MOMXNO H3e/icdb NYTEM BOCCTAHOBIACHMWA
€0 3KBHBANCHTHLIM KOSHUECTROM WHITKOBOA MbIIH HAH CYPYXKH. MoOXuO
TEK}E H3BJCYb Cepebpo MyTCM CCLTOPOKIIGrO MOAKHCACHHR 3ACKTPOJIH-
Ta MaALMH A03aMH Coasanod KucaoTw. Onepaula uype3BHuaflHo onacHa
H £¢ lago fpOBOAHTL B BHITAXKHOM WKAQY H TONDKC ELICOKOKBAAHER-
HHPOBANITLIM HCMOAHHTEAAM, AHasornuumM NyTeM Hashexaior cepelpo
W3 orpaloTannbiX Badl CepcOpPCHHA, KAK YKA3bIBASTCH B MHCTPYKUHH
Ne 66—53 or 28.11.53 r. Tpecta «BropusetMers no npcaBapHTCIbLHORM
e6paloTke OTXOAOR, COACPKALLNX APATOLCHHLIC MCTAAML.

Cepebpo ocamaaeTcs B Buic OCAOTO TBOPOMKHCTONO 0©CAOka XJO-
PHCTOrC cepeBpa, KOTOPOMY A3IOT OTCTOATHCA HE MEHEE CYTOK, 3aTem
ACJEANT NPUBCPRY HA MONROTY ocaxiacHud cepelpa, nobanaffl CONAHYIO
KHCAOTY K oThunbrporaHioil npobe pactBopa. Ocaack XNopucToro ce-
pebpa prALTDYIOT UCpe3 MICTHYIO 6H3eBVI0 TK2!b, MPOMLBAIIOT H CYLUAT
npau 105—120° C.

Viasneuenne cepebpa M3 NPOMBIBILIX HENIPOTOYNBEX BAHI, KOTOpLIe
CAYRAT ATH YJAABAWBANNA, MOXHO NPOMIBOAHTE BhlliIapHEAHHEM BOAL
H H3pAeueHuem cepelpa ¢ NOMOWBLID COAAHOR KHCJAOTH, KAK VKA3AHO
Bbile. Bosmoxno uspaeucirie cepebpa nytem hHABTPOBANKA PacTBOpA
YEPEA  KOJAQIKH, 32UOAHUCHNLC HOuoOGMeHllLMT  esoIidviy, KoTophie
aZcopOupyIoT cepeOpo; 3arem cMO.ly CXHIaT, a cepcOpe 3BAeKaloT
H3i Orapka a3oTHOH KHMCJOTOH © [NOCAEAVIOWNM Ocafenncm B BHAC
XAODHIA.

Pacxopn, xpanennue W cpauy octatkos cepebpa MpPOM3BOAAT B COOT-
BETCTENH € MHCTPyKUHeHR Munkctepcrea dpuuancos CCCP oT 301153 r
Ne 1861 «O nopaake nosyucHuA, pacXOIOBAHHA, YHETa H XpauncHua aApa-
FOLLEHHBIX METAJNOB H 2JM330B HA NPEANPHATHAX H YYPEXKACHHIX»

1l. 30JIOMEHHE

INeKTNONUTRI, NMPHMCHACMBIC B TANLBAHOTEXHHKE I4JA oCcAMICHHSR
30/10Ta, MOMHO pa3adHTe na ARe OCHOBHLIC [PYNNLII UHAHUCTHIC B HE-
LHAHHCTLIE, NpPHYeM BTOPAR FPYOMA ACKTPOAHTOR HAXOAHTCHA. B cTalHH
p2a3paloTki H NUKa OpAKTHYECKOFO OpHMENEHNs He HWecT. Llnauucroie
ANEKTPOJHTE, B CBOK OYEpedb, ASJIATCH HA TPH NOITPYNOL: UICADUITHE,
HEHTPAALIINE H KHCIBIE.

1. Cocrapnl UMAHHCTBLIX SNEETPOJHTOB 30JOHNEHHSR

[lerousipie 3nexrponuter paboranT ape pH 11—11.5, remneparype
55—63 °C u comepmar 0,5—I15 r/n 3onora, 10—90 r/a ceoBoanore
twanHeToro Kaaus K 50— (00 r/a ssexTponpoBoRsulel AcDABK.
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B alesotnmy HNCKTPOJAHT2X 30070 HAXOAHTCS B BHAC LUMAHMCTOTO
onnoBaacnTHero komonekca K{Au (CN)2]. Ocaakn, noayuaemne na we-
JOUNGIX HHAHNICTLIX JIEKTPOANTOE, o0ululo MaToshle,

dan neayuenun ocapkoiR GonuiolR T0AwWIME HEOGXOLHMA MMODbI-
meunan KoHueHTpauuf sodocta (8—12 r'a) u ceoBogwore unmnanuja
(70—90 r/n); 3ACKTPORHI AOCAIKCH RPOBOAHTLCH MPIS MO RBUUEHIILIY TCM-
nepatypax (80—90° C) n SUCQIEMIOM UCPEMeLINBANIE, NP 2TOM [OT-
HOCTe TOKd nocTHraeT 10 A/am °. HeaoctatwoM Weaomiuiy wHaHOTHIX
3AEKTPOAUTOB ABARCTCH HRKONACIKE KaplolaTus, KOTOPLIC HYKHO mepH-
OAHUCCKE YA2ARTL. K fipeMMYyurCccTRAaM IEADUHLIX 3ACKTPONHTOR OTHO-
CHTCH BO3MOXHOCTE MOAYHUEHIIS OC2OKOD BoNbILOE YHCTOTH, OCOGCHIO
B TOM CAyuae, CCAN JICKTPOJIMT CEEMENPUIOTOBICH M KOMUENTPRLUH
CEO0OIHOrO UHanHA3 ROCTATOUNO Bbicoka (30—90 r/a), Tax kax npiumecw
HebT2TONOARLIX MCTIAACE NpH G0AbWIX KONUCHTPALWRX HUAIMIQA He
coocamnawnTea. llledomnue saeRTPOIMTH MOTYT paGoTaTh C paCTBOpH-
MbIMit alofdMit, MOTOMY 4TO HMCIOT BLICOKOE COACPIKANHE CBOGOLHOTO
LBaena.

Hedrposoroe yuanucrote aszexrpoauree umeotr pH 6,575, co-
Jep:aHne ¢so0OAROIO UHankaa B Hix weseauko (1—2 r/m). [as no-
AYUCUHST OCANKOB 308078 §QABWONR WHCTOTH HCRTPAJALNAN BRI HCMNOAb-
3YeTCA Maj0, Tak Kak NPH TAKCM COACRMKAHIN UHAHHCTOTO KaJl|
BOSMOHO BRIKOYCHHE B OCAZOK HeQslaropoldny N MCTan 0B, KOTaphic Mo-
FYT MaKanisaTthCsl s savkipudinse mpr pafore. Heftrpaabnue snéxtpo-
AHTEl OOWYHO INHPOKD HCRONLAYIOTCS NPH NOKPHITIN CMIABAMKE 30,070 —
Meb A NOAYHMEHHA OGAeCTRLKHX ocaakor Taauuioll 1o 20 Mun » Gosce.
KACAOTHOCTL 3THIX 3MICKTPOJHTOB MOAACPIHBACTCH A00ABACHHCM thoc-
hopuoil KMcTOTH. B 3THX 3AERTPOAMTAX 30J0TO MAXGAMTCS B BHae
onHoBaneHTAOrN AHNHAKAaYpaTa K [Au(CN}):]. PaboTa o nux npopoautes
C IEPACTROPEMEIMH aHOAAMH. ITH INEKTPONIHTH GONEE MPOHIBOMLKTCA bHEL,
TAK KaK BRIXOA N0 TOKY B HiX OaAH30K K 100 %, B TO Bpems kax
Yy weaounnx scero 70—80 %. B meiiTpanbMuiX STEKTPOSMTAX MOKHO
[oAiysaTs GONEC TOJICTHE NOKPLITHA 683 NMPOMEMYTOUNOro Kpauessius.
HelocTaThov HEHATPadbHbIX 3IEKTPOJIKTOB ABASETCH HX HECTAGHALHOCTL,,

Kucave anrexTponursl, WMCIOLIHE DaCMpOCTPAHENHC B HACTORUIEe
BpeMA. oGLttito pabGotalor npn pH 3—6. Ha stex pacreopon nony-
YANTCA OAecTALLHP DA gk, OCOOeHHD npH noBGaBike TARNX MCTEANOD, KAK
HHKEb, KO6GAALT, uKMHK, ogoeo u ap. KacnorHooTe B Hex M0 AC P HSH-
B2eTCA € MOMOLLEbLKI OPraHUHCCKHX KHCAOT (AHNMONNGH, BHHIHOR, HiAReNe-
Bo#A K 1p.). CBOGOINOrO LUKAHAAA B 3JCKTPOAUTE HET. 30oN0MeHHe B TAKHX
B2UHAX BO3MOMNO EBBULY TOrO, 470 UBAHHCTLIH KOMTAEKE TPCKBAICHT-
HOro 30J0Ta Oueithb MPOUHLIA # He PA3IPYIWACTCSt MpH NA3BAUNKX A1A-
yennax pH.

Kucaue saekTpoantal, kak o uefiTpaauhiue, patoraioT Hepacr-
BOPHMEIMU anofaMH. B xucamx pactoopax 3nayntenbno 6odee HHAKHRA
Burxon no Toky (30—40 97). 370 crAlaKo B OCHOBHOM C TeM, 4TO OiN
PaboTalT BpW HH3KKX Temnepartypax {20—25° C) n nopbllIeHnLIX MAOT-
HOCTAX TOKA, 4TO ABJAACTCA HX OCHOBIBIM npenMyilccTeom, lMokprTus,
RATYHEINMLIC 112 HOHTPZIBHLY # KHCABY 33CKTPOIHTOR, MCHOC JOPHCTHI,
w2 3aT10 Oogaee xpyvukit. HeaoctatkoM Wx sipasteTes nMskas paccesBa-
WLI3H CNOCOOHOCTL MO CPABHEHHIO €O LLEeNDHHbBIMA IpHe, 6.

327070 B UHARHCTLIX MMEKTPOANTAX KAK y/Ke FOBODAIOCh BhilUe,
MOXNET RAXC AN THLA n niac ABYX HOMIUTCKCOR: GAHOBAACIT HUTD
FAU(CN}e] = ® vpexsaaehthoro [Au{CNji ~. B 06ulunsiX mienommx
HHAMSCTHR  3TCKTPOJHTAX 3QJITO HEZXONHTCE B OCHOBIOM B O3HOBA
JCCTHOH QOPMC. XOTA SApH XMMHUECKOM MPHIMOTORIEHHH MOXeT 06ya
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3083 THCH HCH0/IbII0E KOJHUYCCTBO ¥ TPCXBAACHTHOIO KOMMAEKEA, HO TDA bKO

Aps AAOAHOM PACTBOPEHHH 30M0TO MEPEXQAKT B PacTEOpP B BHOE oOa-
HOBAJIEHTHOIO KOMNJSKCA,

OnpeoseneHie KATOLHLIX BLIXOLOBR MO TOKY MPH 3MeKTPOOCAXIEHHN
30/10T2 TIOKA3a340, 4TO [pH MAJKIX MAGTHOCTAX TOKA BLIXOA 10 TOKY
coctaBaser 10—60 9. np# ypefnueHWy MAOTHOCTH TOKA O#H AOCTHIAET
100 9%, a4 woraa Hafal0oZzeTcH BHIAGNEHHE BOICOPONA, OR CHOBZ na-
OACT, YTO y¥e BOOJHE 3aKOHOMepHO. TAaK KaK B 3ACKTPOJNTE HE OuWJI0
TPEXBANEHTHOTO 30J0Ta, TO HH3KHH

BRIXOA MO TOKY NpH MAaJLX [AoT-
HOCTAX TOKA HE MOeT ObiTb CBH3au g | _
¢ ero EeoccTawoeaesueM. [lo  beell o | 4
S 04 .
S 2y f1
24 2 /
3 (f N2
2181 s
o =
N AV,
3% 2 s/
S — 5 1
6 < -20] ;
) gd HE 48,4 00 s rox 1200
PoccmosHug bm orRoDo, M flomenyues, M8
Puc. 6. Pacnpeaencuue aono- Puc. 7. lMoasapuaauneunue
TA H2 PasNHYHO VAAICHHEIX OT KpHEBe 30a0Ta (r/n) B me-
aHONA KaTonax: HOUKHOM  LHAHHCTOM  3JCK-
] — B KHCIOM 3INMEeKTpONMWTE; 2, TPOJKTE:
3, 4 — B MEJIOUYHOM SAEKTpO- I— 17, 2—30

JAHTE NPH NACTHOCTH ToKa 0.4;
02 nQ,l A/am?
BHIWMOCTH HH3KHHA BbIXOL 10 TOKY MOXeT CHTp OOYC/OBAeH peakKilHeH
HOHKAAUNH METaAda MO ypasBueciHsm:

2A0 4+ 4KCN+ 024 2H:0=2K [Au{CN} 2] 4+ Hs0O2+ 2KOH
2Au +4KON 4+ HxO.=2K [Au (CN)2] +2KOH

OnuiTrsiM nyTeM OLUIO ONPEICACHO, UTO B PACTBOPE, C COICPMANEEM
30 r/a Av B 43 r/a KCN {(cBob.) npn OTCYTCTBHH MUIAPH3ALHH
aanoTofi 3A€KTPOA PACTBOPHETCH €0 CKopocThio 1-107% r/em ?, npuuem
KCQHUEHTPAUHA LHABBCTOrO KAMHA D€ BAWRET Ha CHOPOCTL DACTBOPEHHRA.
Moaspuaauuonuan KpHeaR 3:AeKTPOOCAJIENHA I0A0TA {puc. 7} HMeeT
ABE NMAOIIAZKH MPEeASAbHOrO TOKA, KOTOpbIe, KAk ObUI0 BLIACHEHO, HMEWT
adysrounntit xapakrep, lNoaTpepacieHuem ITOMY CAYIKAET PCIYALTATH
H3MEPEHHA CTALHOWHAPHLIX NMOTEHHHAI0B 30JIOTOrC 3JEKTpPODA MpH pas-
AHUHBIX COTEPIKAHHAX UHAHHCTOrO waaust. CunTan, 470 peakiuun, onpe-
Aesaolas nNoTeHLHa AeKTposa, CACAVIOULas:

[Au{CN)e| ~=AuCN—= (CN) "~
ALCN=Ay" (N -

TPl 3Ty PLACTIOT IFWMETEMNE SOTELIH2IS B A tsIMOCTH OT HAMCHCHESR
NORELOST O WO AP IFIB GRy A0, N1 RRETER AW HTASBHE

VS UGNE  FOTOHILGZIeD  Tev DuSems «  f270er oM, ey BblUULS KOH-
ron v 1 et KON B garreass Taevw phnosod. 431 KPOAs-
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HEH BCeX MCCNENIOBARHK KATORHLIA NPOLECC 13 PAaSiAMYHMX YYACTKAX
HOJAPH3AUHONEON KPHBOH OODBACHAETCH TEKI HA NEPBHX LBYX yHacTKax
xpusod (puc 7) npu notenunane 04—06 B B snementaphom pas-
pane yuactByioT cocmumenis THna AuCN manm Aus(CNj, Ha a-w
H 4-m yuacTkax npe novenunane 0.7—0,9 B npouece QCY1LECTBAACTCH
npi paipange akHOHOB [Au(CN):] 7. Ha 5-m ywactke nporexaet npo-
Lecc puicacina soaopoaa M paspan [Au(CN)2| - wHa npemensnuOM
Toke. Ilon neficranen GOMBIIOrO 3NEKTDHYCCKOTO NOAH B ABONHOM CNGE
Y KATO1A NPOHCXQIHT axcopOUMA AHHOHA [Au(CN}») ~ noaomutesib-
HEIM KOHUOM K KaTOoay H, TawkHu obpazoMm, obaervaercsi ero pa3psn.

IAU [CN)E] T = [A.ll (CN)2] 2
[Au(CN)o]*~ =Au+2(CN) -

TpexpaneuTHLNT KOMNIEKE 30M10Ta IPH 3AEKTPUOCAKACHHA HI3YYCH
BHAUHTEIBLHO MEHLINE, 4eM OJMOBafeHTHLIR. Tax, A. Kuopsiep uccaeno-
Bajl BHXOR M0 TOKY B LHZWHCTLIX 3MEKTPOAHTAX, COLEPIKALIHX TPeXx-
BANCHTHEIM  KOMNMEKS 30n0T3. [laHHne noMcweNs B  Tads 15

Tadnuupa 15. Brixoz no TOKY B UHMBHHCTHMX ANPKTPOANTAY, COREPHAMINX

TPEXBANEHTHHH KOMENEKC

| PH 3iaexipuapra
Temneparypa TLapTHOCTE
3‘1“113'3‘1"”' Toka, Afam? Ges Kz50; 2 r/a Ko50;
tL9 | 11,9 | 8.0 11,9 |11.9%| 8.0
0,2 686 1 257 | 67,3 | 832 | 230 | 116
20 0.4 799 | 240 | 685 | 93.1 | 212 102
0.6 83,2 [ 155 | 778 | 902 | 196 | 1o7
0.8 82,9 | 112 | 71,8 | 89,0 | 94,8 | 887
3,2 63,7 | 231 69.8 Iy 202 167
50 0.4 79,0 267 | 79,5 127 238 146
0,6 84,6 235 | 80O 124 228 127
0.8 B6.6 171 83,2 12! 166 121
0,2 12} 258 | 67.3 195 189 191 )
! 70 0,4 124 2?2 79.5 208 240 146
0,6 121 [ 200 | 81.6 | 190 | 231 | 126
0,8 117 269 | 84,4 169 170 110
* DmextpoaMt kenaTHacys 2 y. B
Apet PO KATAT # Y. DhXOA No TOKY paccuMTnBancs maf

BLicOKHe 3HAHEHHR Bu e o

4TO H3 KATole BMecTe ¢ Tp:J?B;[;} :E}rrl?u;ﬂmﬂyaa{iii: oD e B 0T,

X PA3pEKACTCE W OIHO-
paschATaoe. Harpepamwe B Teuewne 2 u, a rtamwe IEXTPAANI NPH
BRICORO® TeMiepatype (70°C} cpocu6erpyer ofpazosaHuw ofHOBA-
JEHTHOTrO 30J0Ta. 3§em'punﬂr npH Gogee uuskom pH{(pH 8)' Bonee
YCTOHUHB K BLICOKOH TeMnepatype npu OTCYTCTBHH K:80; Tpexsa-
JCHTHNH KOMIJEKC 307074 Gosee YCTORYHE (IPH HW3KAX pH. HoGapka
KeS50); yBeNHUHBAET KOAHYECTBO OXHOBALEHTHOID KOMIIEKCA, 0 ey
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R COIICTeNBCTRYET Buixog fio TOKY. Ipi ksyveunn nepexoga [Au(CN) ]
B JAu(CN) ]~ Owno obmapyscno, YTC CKOPOCTL PalfioKeHHA TCT-
palKallaypaTa B cuapuei crencun 3asucht or pH. Coraacnoe peakunn:

[Au(CN) ]~ = [Au(CN)o] =+ (CN)2
(CN): +2(OH) ™ = (CN) ~ 4 (CNO) ~ + H:O
[Au(CN)Y.]~ 4+ 2(0H) = =[Au{CNY|~ +(CN)~ 4+(CNO)~ + H.0

CKOPOCTL €& NONAXHE YRCTHUHBATLCH ¢ yBeAUenies konuentpatwt OHT,
yto n nabmoasercs 1a onsite. B ueiiTpaabubix 1 KHCIBIX pacTBOpEX -
KAKCro BOCCTANOBICHIIN TPCXBAACHTUHOMU 3IT.TOTE HU HPpONUXU LAY QamCe
nocac narpesanid., Oouapysche OLJI0 TaKAC. 4TO B OPHCYTCTBHU Me-
TAAMHUCCKOrO 3040Ta B CEODOAHOrO IIIAHNAAd TPEXBAJCUTHLIE KOMILICKL
300Ta  OblCTpC  pasaaractes ¢ oOpasopaniteM OJHOBAJCHTIIOrO [0

peakui;
[Au{CN) - 2Aue 4+ 2{CN) ™ =3 [Au{CN) .|

[IC3TOMY B TOKTNOANTAX € TRCXBALICHTIILM ROMMJCKCOM 3C70TLIC 3110
TNHIAMCHATL HE GIURMUT Buocorauousaonut FpeXBALCHTHUIV 30A0T4 (Ug,
acitcrenen Ko.SO; OvicT MpoMCXOIUTE TOALKO B TOoM ¢AyHac, CCn
Houd CN™ OYANT yx0aMTh 03 peawuin

[Au{CN}] 4+ (SOs)°~ + 0=
= [Au{CN)2] ~ +{S0:)*" -} 2(H} 7 +2(CN) ~ (4)

B weaounux aaektpoauTax natinune howos CNT casuraer 3ty
pCaKILHI (4) cnpaea uanero It BOCCTRZIORNACHNA MNPAKTHYECKH HE MPOWC-
XOAHT. BoccTaHo1Ccnic MoMXKeT anlICﬂD,‘lllTh TOABRO B KICAX HAN CA3-
Sokucawy pactsopax, rae coofoanuil LHANN CYILECTBYeT Jlyb B 1te-
60ALIINK KGANUCCTBAX B Biae waavgnccunnupusannon HON.

[MonspH3aunf BLIACACHHSA 3010T2 113 KBCAOTO W NEelTpanbnoro
3NCKTPOAHTOB HAXOAHTCA B cbaacT 60aCC NOAOKHUTTABILIX NMOTCHILHANOB
N0 CpaBHEHHIO C BLLACNCHHEM 30.0Ta H3 ONHOBAMEHTHLIX KOMMNACKCOB.
INpu sospactasun oTpHuaTeibnore noTenuhana of 0 ao 350 ~B
(pOMCXOAHT BO3PACTAHUC CHALI TOKA, KOTOPaA ATpPAUNBAPTCA HA Mpo-
uecc BoccTancasennst [Au{CN},] 7 no [Au{CN):] ™ [lpu aanviciiticm
CABIIC MOTEHLHAAE B OTPHRATCILIVIO CTOPOINY HAYNHACTCA BLIICICHNC
301U # PESKOC NAATCHRE CHALL TOKa H3 [Au(CNj,.|—

[Au{CN}( -~ +3e=Au144{CN) (5)

KOTOpAA WACT C GONbLIINM MepeHanNPRKENHeM, €M peakilus BOCCTAHOB-
JEnid A0N0Ta 00 CANCRAALHTIAM COCTGRINIH.

3TH NCCAeIORIHHA MO3BOTILNN BLIACKNTL YCIOBHA CYVLWCCTROBAUILSA
HHAIUCTBIX KOMILICKCOR THCX- Il CINOBAICHTIOTO 30,1074, VipHMCHASMLIX
B HACTOAULCC BRCMAM MDH CKTROOCA ALCNIIN 30, TOTA.

Kompaaeke TRCXBAICHTECTD 30075 0GPa3verTeR NPl me2acinou
206aEACHU PACTINPI URDIMLTOTO Kaauf K KA INCEOH 1115 HATPUERCH)
COOL XIOPUOrD 30 7n7a. KOUrIeke 3TOT vOToMuNE B RHIIO0 CPEIC TaMC
npH Harpesawsnr BoccTanoRagune ero 3¢ 0AHOBAACIATHOFD [1PORCYOIIT
nin Boicoksx pll w HarpeBawnn. B ulenownux umuaimmceruiX 3NCKTPO-
npTax, paforawiunx Opi BHCOKHR Temmeparypax (60—70°C] u Bu-
coknx pH (11—12}. Tpexpaaeutnor 304070 MOKET NPUCYTCTROBZTH
TOILKE 8 HAHATbNGLIET DEPHOA NY IKCAAVATAUNIN, B fAaabliieHweM npoic-
XOZHT €ro soccTatosacuye. Heobxonumum yelosuem npu pabote mexr-
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posntos Ha ocrope K{Au{(CN}.] dsasercs npumenensie shicoux
nnoTsocredt Toxa {1 A/IM” W Bmuue), Tak Kak npH Bosee HHIKHX ana-
YeHHHX [« HEET npollecc soccTaHomaeHHa [Au{CN)4| ~, a ocaxpeHHe
300Ta NpPOHCXOANT OpH G60nee BLCOKOM NOTCHHNAJLC NO peakuHi {H).
Coctaet 3AeKTpoAnTOR Oruan waacengiuitporaiid E. [Tapkeposm no
KICIOTHOCTIL. CHIH - npeacrasacnul 8 ta04a. 16, Dacwrpoants Ne | oy

Tabarua 16. OcHoBumE sneKTpPONHTHI 30NCUECHHA

KoMMoHeHTL] Coctae 3nekTponura {r/n} psa 3o0n0ueHKn
3NeKTPOJIHT & [ 9 1 4 5 8 ' 7

| 3onoto B me- | 29 1.0 8.0 4,0 22.0 B.0 15—30.0
pecuere na wMe-
TAJSLIT

Kanuii  uwa- | 150 |0,1— | 200 30,0 — — —_
BHCTHI {cB0O- [5

Gouhzd)

Kanun peyx- 130 | 150 | 20,0 | 30,0 — 30,0 —
3aMell e HRH
pocar

Kaxwi yrne- | — — | 200 | 3000 | — — —_—
KHCAWA

Kaaufi  smene- —_ —_ -— — 200.0 -— —_
3UCTOCHHEDO Aut -
CTHH

AmmoHnn — — —_ — 2000 -— 20—50.0
UHTpaT

pH 11— (10 0— |11 0—f110—| — 65—75 | 50—7.0

| i 11,5 1,5 [ 11,5 '

Ne 2 ABARIOTCA THNHYHBIMKH ILEAOUNKIMH BAHHAMIT 30NQUENHA, OHIY MOTYT
NpUMensaTLCR A48 !'IG'JTYIIEIII{H Nnegcaos nog ToaCThie [MOKPHTHA #JK¥ DR
OC2XKACHIA RCKORETHBHMX MOKPHITHH 30R0TOM.

AEKTPONUT Ne 2 © 0oGaBRAMH pasaHYHbIX MCTALIOR, TAKHX, Kak
HHKeMb, KoGansr, cepebpo. Menk uad xanMwuil. o6bLrmio [ PHMCHAECTCH
LAA MOKPWTUR HIACARA B OBEAHPHOR NpOMLILUICHHOCTH. JAEKTPOAHT
Ne 3 npHMeHAeTCs AR TONCTOCACAHOrQ 3004eHHS (no 1 MM); anekTpo-
AT Ne | OOLINHO NPUMEHAIOT ARA LEHH KOJOKOALHOID THNA. 3JaeKrpo-
ant Ne & — (xenesncrockHepomneTHil) MPUMEHARTCHR Q1A CHKOPOCTHOrQ
3onovcHiR, Ne 6 u Ne 7 apanioTCA anekTpoanTamu HEATPAABEHOTO H KHC-
JOTC 30R04SHHA.

OCHOBHEIMII KOMROHENTAMH LIES0YHLI Y IACKTPOIHTOB ABARETCA 30-

JI0TC B BHAE LRHAHHCTOMO CAHORANSHTHOD KOMIMEKea K[Au({CN)z] nan

Na[Au{CN)z|, ceoGoanutft usamuctTuéi xasni It OBY X3aMEWEHHLIE
OCHATE, HHOT 1A 3TH FIERTPOAINTEL COOEPHAT €Ue KApbonaT H Cyibdat
kaaun. INocaeannii noGawanercu uas BOCCTAHOBAEHHS TPEXBANEHTHOTO
30J0TA, KOTOpPOC MOKET NPHCYTCTBOBATL B  CBEAENPHTOTOBAEHHOM
apexTpeauTe. Kapbouatl u ¢ocdathi RTPatoT poab 3JEKTPONPOBOAA LI HX
W OTHACTH Gydeprux nobasok. Bee no6aBku K TOMY € BhiaALIBAOT NOBhi-
WEHIE NOIAPHIZUHH NPH OCAXMAEHHH I080TA W TakHM OGpa3OM CrioceG-
CTEYI0T NOJYUCHMIO METKOKPHOTAZTHUECKHX ocaikos. Lllesountie Bauun
pabOTAI0T MpH BLICOKHX TeMnepatvpax. Ecau IIPH MERATL NEPACTBOPHUMKIE
aH0Al, TOrAa MOXNHO pAGOTaTh H C HATPHEBLIMH COARMH, TaKk KaK
npH padoTe ¢ PACTBOPHMBIMKE AHOLaMH HE AHOIAX 0Gpasyercn MieHka
AaoxopacTeopumMol caan Na [Au(CN)z]. PacTpopumocts 30a0ThHIX KoMri-

AR

AEKCOB MOHUAJIETCR 8 OPUCYTCTBUN cBOOQAHOrC nBamhia B 3ICKTpo-
NPOROASIUKK N00ABOK, NCITOMY DPHMCHENHE KGHUEHTPHIPOBAHNLIX 3.2€KT-
POANTOR BLIALIBAET HCOOXOIHMOCTL APHMEHEHHA KAAHCBLIX COJCl paxe
npn paGoTe ¢ uepactsopUMBIMD Auoxasn. Coaepxanie 301074 B 3J4CKTPO-
AUTC B 3ZBHCHMOCTH OT HAa3HAYEHHA MOMCT Konefatbea or 05—
o 150 r/a. KonuentTpauss uHaHHCTOTO KAAUS g8 MNOJIYMCHMA TI3aakHX
MCITKOKPRCTAINHECKHX OCAIKOB I0,14112 COOTBETCTRODATL COOTHOINCHH 1O
KOHUESHTPALHH 30A0T2 KB cBOOOANOro uuauraa | : 20. 3vnouense B cTa-
RHOHAP Hulx  Batnax pu H30CKaNne OUIbLIHX noTepL. 3040Ta OGLINID
NPOH3IBOANTCH B CPABHHTENBHO OCefHLIX NO COREPHEHAK 30JI0TA IIEK-
TposinTaX. QOniulo PEROMEHAYETCH CAEIYIOMIHA cocTan (r/a) 0 pexpM
rpouecca:

3MOTD Ll - - - - - - - - n L] L ] - - - | ] 2—3
K’ﬂ-ﬂﬂﬁ I.LHEIHHCTHI'"I L T . 1 D—’IE
» YIACKNCARR s e m e e e h e e s e 30—50

[roteoers Toka, AfRm * P - e e s s o= & = » 013—0,14
Temneparypa, °C c e e s e e e e e e o BO—TO

Haa poayuenna nokpetill GoAbweH ToAMIG PYROMEHIYYTCH CAC

AYWLWNH COCTZE (r/N) H PeXHM NPOLECEa:

Nuunansypar kanus - e e s 15—2h
Kaneht uwarncruif . . e e e e 8—I10
» YFREXHCLIA . e s s e e e e . 100

Kand eurov - e . - - 5 . . . |
MNnothocTt TOKka, Afam ® . - e e . 2—4
Temneparypa, °C s e a e . 55—60

PexiML 8 WeMOYHEX RICKTPOIHTAX 30/A0YEHHA 3HAMHTCALHO or-
PAHHUENET N0 CRPEBHCHIIKN C KHCALIMH “..., l{EﬁTpﬂﬂb[IUMH AIEETPOJANTI MIL.
Katonoras niaotdHocTs Toka 0,1—1 A/am™ B 3aBHCHMOCTH OT KOHUGHTP ALK M

3oa0Ta. TemMnepatypa ajekTponuta ofuure nogaepxusacrcs Do—70 °C

KPOME TUFO, HEJATCALHO MCXaHHMECKoe nepevcwusanne. ITpurotosaeu: -
UIENTOUHLIX UK AHHCTEIX AEKTPONHTOB 33KII0MAETCA B OCHOBHOM B MpUHTo-
TOBJAEHHH OAHOBAJCHTHOMQ KOMIIEKCA 300TE, KOTOpHIA MOMeT [oro-
BRHTLCA CAEAVIOUINMII MeTonamMi: |} aHodHbIM pacTBopeniien; 2) pacTso-
pPEHNHEN [PEMYHErD 3040Ta B UMAHKCTOM KATNH; 3} HENOCPEeICTBEHHLIM
PECTDDPEHHEM HJIDPHDFO 30a0TA B OU8INHCTOM KO,

[lepsbift cnocol ocyltecTpanercs ¢ MPHMEHEHHCM TMOPHCTHIX Kepa-
MHUECKHX gHA(parM ANA Pa3feJeHHR KATOAHOTO H 2HOAHOTO MPOCTPAH-
cTBa. HuagparMa 3aNoHALTCA KATOAMTOM — 3 94-HuM PACTEBOPOM €KD-
ro kainw e 6—7 %-vbiM pacTeopoM nOTaWLa; KATOILl — CTAdLHBIE
CTERpAHI — 3ABEIYHBAOTCH B KaTonT. B 2HOLHOE npoOCTPancTBO 3a4AM-
BACTCA AHOMAMT — PACTROP UMAHHCTOIO KaNnHs € KonueuTpauwed 20—
30 r/a. B kauectBe aHOAOB NPHMEHEETCH YHCTOE 304070 B BHOE NJac-
THH, 3ABEPHYTRX B dexnul. TeMmnepaTypa aHoawva ponxkiua Bumrb 70 °C,
Hanpaxetue Ha pawne 2—8 B B 34BHCHMOCTI OT CONpOTHBACHHA ANAD-
pary AHDAHAR NIOTHOCTL Toka noalepskusaerca |—1.5 A/av - Tlpn
AHOHOM DPACTBOPEHHH 30.0TC NEPEXCINT B PACTBOP B BRIC LIAHHCTOTO
komnnekea KJAL (CNy].

Bropo# cnoco6 3aKIICHACTCH B8 PACTBODEHHM [peM,YNCrd 3030Ta
B uHAHKCTOM KaauH, [ pemyuee 30J0TD NOAYHANOT OcakiIei.leN H3 pact-
BOP& XACPHOro 3cicTta Jo02BacHUEM amMiaka. B ciyuae OTCVTCTBHA
XACPHOIO 30a0T2 NOGTICAHCS MOKET OLiTh NMORYHEHO pacTBOPCHHEM Meé-
TAZAIICCKDS D 304074 B LApPCKOH BORKE H NOGACAYIOULLW ALNANKRAHHEM
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(1a sozanol 6anc) noayucunore pacTeopa. XJA0pHOE 30A0TO pa3bananior
NATUKPATHILM KOTUYCCTBOM BOAMW It NCPCAOASIT 8 [PCMYUCE 30.0TO A0-
Gagycnncey 25 90-noro ammuara a2z pacuera {0 wa NH,OH wa | r
Au € nocacaylouutm arpcsalnem pacrsopa AAA yianaeHia N30GLITKS
ammiiara. Ocazok rpemyuero sofora coctasa [Au{NHi);(Ot);) orcra-
HBAICT, NPCMBEBAICT UCped QasTp repruc Boaof (leNL3s BucywOBaTh,
OCafnOK B3RpbLIBOCMacel'}) W 3aTeM ¢ (abLTpa NCpeHOCAT B DacTBoOp
Uiz MHcToro Kaaua (10—20 r/a), B KOTOpoM Ol JerKo P ACTEOPAET S

Tpetitii cnocoG — NENMOCPCACTBCHIIOTG PACTROPLILIN MAOPHOTO 300~
Ta 3aKMIONIETCH B TOM, MTO PACTBOP XJ0PHOTO 30A0Ta HCHTPANAYIOT
PacTROPOM MOTALA Mo OPCKPALLeNa buACACHNR ny3upbkos CO:2 n 1 neiit-
patisoBaniui pacteop A06aBSIOT QHAMSCTLE KAMKI i3 pacucra 3—4 r
nz | r 3oacrta. g MpHroTonaeuna 3ICKTPOANTOR PCKOMCILIYeTCA Jic-
MO IL3CBATE XIMUIYCTRHY CUCTHIT LHAIUCTHRA KAl B ciydae HCnOJb-
S0BAHUA LHANHCTOrG KAAHR Cro PCROMCILAYETCS o6paloTath asTisi-
poBANHLIM YIICM ¥ CCIH BO3IMOXNG, NMPOKNUATHTL B TruecmHe [—92 o,
3aTenM OTGUALTPOBATHL, M Oll FOTOR K YHOTpcGaACHHIO,

KOppekrrrpoBatile WEAOUNLIX WIZINUCTEIX 3JaCKTRoANToR, Ordrogapn
paGoTc c pPacTROPIMLIME 3NOLauD fie cocTaBIner Tpyanoutel. Mpasaa,
B Opouccce paboThi B €Y HEPALCHCTBA BHLIXONOB N0 TOKY ( 100 9%
anorubll BXCA no Toky, 70—90 9% — xaTtoanulii) nponcxoaltT Hakon-
ACHIC 30,1073, 110 £CAH YACTL PACTBOPHMLIX 2UOACE 3AMCUNTL I€PACTRO-
PUMBINIL {¥TOALULMD T4 H3 KOPPO3NOHIC-CTOIKON cTaan}, nosoGpas
COOTHOLICINC NAoualdey TAK, YTOOW KC.IMCCTRO pRCTBROpENNCIO 3010TA
PRBIHAIOCL OCAACICUHOMY, TO COCTAB 31CKTPoaNTs DyaeT BecbuMa cTalbLien,
Lnanucruit kaanii 106as49%cTeq B ANy eMEINCRIO, MO peavabraTam
anaanza. B a3aexTtpoAnTE 30A0HCHNA, TAKKC KaK M B JACKTPOJABTAX
cepeOpeli, RPCHCXORNT PAINOIKENHE WNAHICTErO Kajus ¢ o6pasoBa-
Huem xapbonatos. Hakonaeuue kapfonaTos & ACKTPONHTAX 30IC4CRHA,
Kak OTMEHaI0T MUCTHE aBTOpHl, COTPHUATCALRC BAHACT 112 CTPYKTYpY
H BHewHnR BILA NOKpWTHIL. [an yiaaenus wabwrka kap6onaToB B ka-
HCCTBC OCAMMOAWUNX ATEHTOR MNPRANATACTCA LHAUHLZ Oapua B KHCORI
thoc AT KaALLHF, RPHYEM OCAMKIACHHC NAA0 MPOBOAHTE HA TOPAYErO
pacTBQRA, C MCIACINBIM OXTARICHIEM -H PHabTpawed. Ciawioe pansiue
I3 K3NMCCTOO AOKPLITIS QKAALIBAIOT ApuUAMCCil KOTATA0D, ROTCDULIC B MpoC-
iecce paboTil 11AKANTIBAIOTCH B 3ICKTDOINTC Tak, YTO HUOrAa MPCRbI-
H{AKT RONUCHTRAUNIG 30.10Td. 3TH OPHUCCH VAKAMINBAOTCH B PCaY.Ib-
TATC PAcTBOPCHHA OCHOBLI. NPHUCM IATIMUE TAKHX MCTANIOB, KIK CBH-
HCU. MBWBRK RKAH CypeMd 8 KoaMuecTBe Goabuie, yest | r/i, Bu-
juracT cfpasoBanne TemHWX ryOudaTuix ocagren, Hakenacnue wmenn
BCACT K COOCZXKACHHKD €f € 30J8TCM I TOAYYCHNIO MOKpL!ITIS PO30BATO
UBETa: NP MOKPBITHN cepebpa HAn nocepcOpeiNLIy OCTAICH B 3JCKTpO-
ANTE HAKAMABDAIOTCA HONL cepelipa, KOTOPLIC TAKMC JICFKO COOCAMAAIOT-
CH ¢ 30/J0TOM: NPH COAEPRaNHN €ro B NOKPRITHH AC o 94 OHO ¢TALOBHTCH
noAyGASCTAIMYM H TRepaLiv, npis GoablieM coaep:Kaubvy cepebpa 8 no-
KPLITHH, OHO NPHOGPETALT 3CIEHOBATHE ©TTEIoK. Lepedpo NETKo yoadseT-
£3 K3 BANHL NPOpaboTkoil TOKOM npt 1, =0,02 - 0,04 A/am’ ¢ snepriuunum
HIPCMCLEBAHHCM,

B CREMENPHTOTOBACHHOM ALICKTPOAHTE 30a04cilig HabaniaoTes oF-
AT o JORUMASLLC N0 TOURPHNE Kiw B #3T0CAN0M, TIE It B AHOIUOM
Cpourzcar, ocofeino DBLIXoAos MO TOKY, MO3TOMY Ha [pakTHKC cno
AEINPIOTORIC I «deb PACTAOD OLGWYN0 paszfapasiioT 3ACKTPOANTOM, VKC
naboTMIOULIM B TOYC.: e NCKOTORoro spemeinil. OTdedcHnbe anoaainn
MOANG OBLACHATL, €CA ¥YIeCTb, 49TO Al NPHFOTORACHNN  3070TOr0
JICKTPOANTA, 38 HIRTIOVCHNCNM cnocola anoJnoro pacTBOPCIUIR, BCCraa
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MOET 06pazoBaTLCH HCKOTOROE KOJHYECTRO TREXBANEHTHOTO KOMMNACKLA
3QI0TA, NO3ITOMY KaTOAHLIA BuIxoa Mo Toky Oymer HHMKE, TZK K2K
yacTh TOKA2 OylCT PacXOl0BATLCA HA €r0 BOCCTANUBICHHE. AHOIubI
BLIXOM [0 TOKy Takxe OyheT BuiLe, T2K KaK H3 al0le MOKeT Ipo-
TEKATH PeAKLIHA XIIMISCCKOrO B3aUMOJe HCTBHA TREXBAICHTHOIU KUMITACK-
Co 30J0TA € METAAJAUMECKIIM 30J0TOM (PACTBOPLAICM 8HOIL); lio Mepe
patoThl 3ICKTPOTHTA!

[Au(CN)¢]~ +2Au+2(CN) ~=3[Au(CN)-] ~
TPEXBAICUTHLIT KOMILTEKC BOCCTAHABNWBUETCA I IPONCCCH 1 2HOAE
B KATo3e crabuansnpyiorcd. HTo06ul YMCHLIUMTL BANSHINE (PIUMCCCIT (e-
GAAropusHbX  METATACB (IPYNNL Keacsa), PEKOMEUAYETCH MNOBRICHUTH
KOHLEHTPALKKY UHAHHCTOMO KaJdid B 3ACKTPOIRTIC [0 25 rfa, toraa
3Tt MCTAJMGI lI¢ CMOCYT COOCAXMIATECA C 30.10TOM. KPOME IOIOUEHRH
B CTAUHMOHAPDHLIX YCIOBUAX C}fuI,ECTBYET CIIOCOO 30.O0UCHHA M@1K1Ix iae-
saxeli B KOMOKO/bLIUOH BAKHC H3 CGICAYIOUICrO ZJIeKTpoanta {(r/n) W pe-

WHM [poueccar

3o10T10 { B nepecuete Ma METadln) - s ¢
Kanui OHEHHCTRE (CBOGOAHNIN) . s e 20—25
HauankHaa Kargigas ILIQTHOCTL TOKA,

Afam? . . . . 0,25—0,4
Texneparypa, °C . 60-—70
Cpennee ppesst 3oqodenwst .o I wEm 33 10 - Mun
Anon - ¥ronewaa nhacruna, no-

MEIUCIIHAR B IDHaDparmy

AnexTponns seayt no suipaborTke aojorta. Ilepen kawzoh sarpyskoi
Aetaned B ACKTPOAHT 200ABIRCTCH HCOOXOAHMOL KOMIYeCTBO 30,0Ta
AR OCAMAEHHA B pHAC KOHUeHTpata. JoGaska npou3BOAMTCA B 1BA
npuema. DReKTPOAH3 BENYT L0 HAYANA BCTCHHBRHHA (BHeAeAHA BONO-
poaa) 3AeKTPOJMTA, 3aTeM NIOTHOCTL Toka cHinkatoT 1o 0,03—0,05 A/xw™,
qto OGecnewiBaeT MOJHOTY OCAMIEHKS BCEry 301073, ITE TOXNLOTITUR
NPaKTHUECKH HCRIIOMACT MEPEPACXOA 3071018 HA JETAIH, H OTHhJIOHEHNA
OT 33A2HHOH TONUWHHIA He BLHIXONRT 33 Mpelean AOMYCTHMbBIX TPatyil
MNocaegywilee TaATOBAHWE ACTANCH €O CTAALHBIMII WapREK2MH B paur-
BOpe MMA2 NPOM3BOSNT YMIOTHEHME MNOKPBITHA, 11 ©OHO nNpHoOpeTaer
NOAYGAECTALIKR BHI. 3TOT METOA MOXKET NPHMEHATLCH A3s perede-
PALKH H YTIIM3AUHH 3JCKTpOIaHTOB.

Kucavie u neldTpasbHole 3A6KTPOAUTH! KPOMU OCHOBHOTO ROMIIO-
HEHTA — KOMITNEKCHOH CONMHM 3070Ta — o0AN3ATEILHO AP MAT OpraHK-
YOCKHE KHCAOTH H HX CO3M, a8 Tarkme A0Gapkd weblaropOiubiN Merai-
aoe TaxkKx, kak Ni, Co, Cd, Cu, Zn, Sn 1 Hekorapue apyrue. Cocrae
FIEKTPOJSKTOE #H DEUMHUM TeKTpoansa mpueescun B Talx. [7 Ilpak-
TRUECKH BO BCEX 3JCKTPORMTAX HOMNYCTHMAA MAOTHOCTL TOKA, [O3BO-
aswean pafoTaTth € BLICOKHM BLIXCIOM M0 TOKY, 3aBHCHT ul Tem-
nepaTypil H KOHUBHTPALHH 30J40Ta B anekTpoante (puc., 8) [lpunues,
HEM BhHIUY TEMTDITVTE H KOSUSITPALMA I00TE  T2M Bailus  I0N0yC-
THEMAS TIOTHOLTL Tukd. Heobxn311m0 OTVeTHTh, 4T BCC CBOMCTRS OCH]-
KOB, OOJYH9eHHmMA HI KHCIEIX FEKTPOIHTOB, a8 0c00eHHD BHYTpEnHHE
HANPAARCHHA. Bl 1€ 13 LEelOYHblX MTeKTPOIHTE B.

TIpHroToBAGHLE KATIS X # HERTPAJBIEX ANCKTPOUITIR TAKA: IMEET
cBoH 0cOoOerHOCTH. Tak, KOMNIEKCHRIR HEAHKI 30J0Ta. HeOOXOAMMuIH
B JAPKTPOANTE 23 KHCOILX H HCITP3JABLILIN 3JEKTPOTHTOS, TOTOBHTCS
NVTEM PACTBOPCHKH TPeayHero 30I0TA 8 LWHAHECTGM X230 faw i3
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Taearpua 17. CocTABM KHCAMX M HEATDANLHHX SJEKTPORHTOR IOJOYEHRS

Homep =;
KouIoHeNTH SIEKTPONHTA MEP JGCKTPONHTA

(r/1) A pexuM 3nexTpoAu3a

Kananus punuauaypat [—100 8,0 16,0 25—3.5
Ammonun stopiuosiit docdar 5—500
Kaana propuudulii  docdar 5—500

— [—

Hatpsr udtpar B0 135,0 —
JIMoHHaA KHCADTA — —_ 55,0 80—100

HumeThnrvapasss — — 5.0 —
Huxeir B Tepecuere Ha we- -_— — — v,2—0.3

Tana

gH SJICKT POIKTA 5,2—5.8 3.6 4,2 4,050
‘emmepatypa, ° C . 70—75 20 70 7U
InoTuocTy Toka, Afam” 0,5—1,5 1 0.2 0,3—0.4

fMipumevaune B srekrpoante Ne | ope GonuwioM cogepxampu

sonota Gepyren Gonnlude Koawuccrsz ¢ocdaton B No3ToMy MOXHG paboTaTk
APpK¥ NOBLMeHHOH MAOTHOCTH TOKA. '

AMpHanaypata. M30Lmok ceOGOIHOTG uHEHNAA B NOAYYCHHOM KOMIIIEKCE
ne gponxex Owte Oogplle 0.3 r/A. Tak kAR HHAuUe HABNKOIARTCH
NOBHIIICHHAR HANPANEHHOCT, B OcaikaX. OToCALHD rOTOBHTCA PacTBOp
OprasitiecKOd KHCJIOTLE K HekTpaanzyerca 10 95 -wuiM pacTBopoMm wenoun
ao uymsore pH. Ceau Hukens, UMHEKZ HMAM APYTHX MEralavs OfT-
Ae/IbII0 DAcTROPANTCA B BOAe H A00ARNAIOTCR B NCHTPAJIH3ODAHHLIH
pPacTeop, noche 3TOro. BBOJIHTCH PACTBOPEHMLUA KOMOAEKC 3040Ta. Jlas
3AEKTPOJHTOB C HH3KHM 3naucendem pH obasateavuas ueiitpaausaunn
OpraniyeckKOH KHCAOTOR fieped CAMBaHHEM BCEX pAaCTBOpOB, TAK Kak
BO3MOANO P23JA0KCHHE OIHORAICHTHATD ILHAMICTOTO KOMONEKCA 3050TA,
NOCKOJIBKY MOCAESHHH CTOEK
ToabkO Mpe pH e aumxe 3,0.
Ecix mosyweHnsid 3JeKTPONNHT
umeer pH Buiwe TpeGyemoro,
TO CHH)KEHKE KUCAOTHOCTH NPO-
H3IBOANTCH I00daBKOH oprannue-
| CKOM KHCIOTHI. JTH MEKTPOJIH-
G R e o
flniinoomb moKa, Afam WEHTPALMSH 3050TA MAAAET; HOP-

Duc. 8. Bawnnue nnoTiocTs toka wa mw.  MadbHaa pabara adextponnta
X0 TIO TOKY NDH pasIuunofi TemmepaTvpe  BO3MOXHA TONLKO A0 COREPHa-
H na3AMMHOM KOHOEHTpauwM 3onoTa (r/n):  Hua sos07a 1,0—1.5 r/a, nocae
! —13,7; 2—68; 3 —-34;, 4— 17 TTerQo OCaAmKH CTAHOBATCH Ma-

TO3BINMiE, MOCTE KGNDCKTHPOBKH

) INSKTRO,HTA M IOBENeHHST KOH-
UeHTPAUKH 30M01a A0 2,0—3.5 r/3 3IMeKTPUIHT HAuuHaer pabGoTathb
sopuMaTeid T1pH BLICOKO# KOHLEHTPALLK 3057Ta B AMEKTPOAHTE (BLilte
D TUF) W VHAIRTCR HANPRKEMHBIE DACTPECKNNODUIHECR OCATRN Coaep-
KAHHE NPICSICH METAWIOB MEHSIETCHE MANO, KOHWEHTNA UHIO OPranHuYecKCH
NHCAOTL /10 pLIATMOT HaMepernen pH. npw ee noBuwieRHH nolaBIARICT
VOLABLNSCAY W LULIUTY B BHAC KOHNPHTDHDOBAHHOTO pacTROpa. Tlocac
EQPRENTOPuLa.l Dalbsibl KAUCCIA) NOKPHTHR Y.1y&llIaeTcen,
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2. Heunanuctue 3neKTPOAHTH 300UEHHA

HMa GecunanneTo®x (Ha3BalHBIX TaK YCROBHO) 3.1€KTPOJUTOB Npo-
MBILLIGHHOC MPHMCHEHHC HAWED HMETCIHCTOCHHEPOAKCTLI ICKTPONHT
3oq04eHIte. [OTOBAT 3TOT ASACKTROJAHT KHITAUEHREM XJMOPHOrO 307073
c KFe(CN)e 1 cogoii. B snekTpoaMTaXx NpHCYTCTBYET 3040Tc 8 BHie
LHHAICTOPD KoMAMAEKCd, KO BOOpCOC O BAJCUTIOCTH 30.aaTa 40 CIlX OOPp
ccraerer  aucKycewonauwM., Poap KuFe(CN)}s npu nphroTtoBieHny
AARIOYaeTCH B TOM, WTOGLL OCPEBCCTH MAMOYCTOHUMELIH HEJ1€3INCTO-
CHIEPOIHCTLIH KOMMAEKC B (opiy TPEXBAJCHTHOIC UKAHNCTOTO KOM-
nackea., ITpu sToM ocBoGomnaeTcs IBYXBAJIEHTHOE MKCAC30, KOTOPOE
HocTeNeHHO CCAMAACTCH, OOpa3yA HEPACTBOpHMHEE COCAHHEN A, W COCTAB
W uBeT ocaakoB 3aeresT oT coorHowenir KyFe(CNj)e¢ n HAuCl: u pH
pacTeopa. B 3asuciMocTH oT 3TOr0o COOTHOWCUHA OC3AKI NOIYHaoTeR
pasfiiunuy UBETOB! XCATOrO, KOPHYIICBOTO, 3CACHOrO WM clinero. Ecan
aoGapacHe Menee 1/3 skeitvMatspHorg koasdectBa KyFe{CN}g 7O
BLnafact xearoiit ocagox Aug[Fe(CN}gls, ve pacreopumulili ¢ BCae
H KHC1OTax,

I?{AUC';] - +3[FE{CN]5]‘_ =
=Auy[Fe(CN)e]s+8(AuCly) ~+16(ClH~

[Npn dofaB.TeHHK LUEAOMH KEITHH ©OCAAOK Temueer, ofpasys no-
BHANMOMY, OKHCH 300073,

Au;s[Fe(CN)e]a4 12(OH)~ =
= 2Au203 43 [Fe (CN)g] *~ + 6110

HO 3TOT MO WHCATLIH OCAZ0K MOMKCT PACTROPATLCA B H3GLITKE LUANICTOTD
Rad.IHA

Aus{Fe{CN)e] s+ LG{CN) ~ — 4 [Au(CN).] ~ -+ 3[Fe(CN)c]?

Ecai He 3010TOXA0PH CTOBOAOPOLIYIO KHCADTY KBNMATAT OOAbWC, HEM
¢ 3KeHMOAspHBM KosHuecTsom KiFo{CNje 71O ofpa3zyerca cHHUR
0canoK

B(AuCly) ~ +7[Fe(CNi1g]*™ +4(H} ' +0:=
=G[Au{CN} T+ Fei[Fe(CNis]14-24(C)) " +2H-0 (6)

Ectn e K 3ToMy OCAIKY J00aDHTL LWEI0YL, TO OOpas3yeTes rij-
pODKIICL A&edc3a, a 3pa0T¢ B pacteope 0y ACT MavoinThea B BUAC
TPE XBAICITIIOND LUAIMHCTOFO KOMILIEHCA

Fee [Fe(CN)o| 34 12KOH =3K,[Fe(CN)¢] + 4Fe{OH}, (7)

BBce sTu npoliecchl YCKOPSIIOTCH KITRUEIer.

B aasucumeoctn or pH pactpopa £yfeT mMeTe MCCTO T2 ian iHaw
peakua: ecan pH<6 n upn n3bumtre KFe(CN)s coOpazosaeuinccs
sout Fe*t no peaknun (6) 6yayr OGPAa30BLBATE OEPAMHCKVIO JA3VDE,
ccir pHZ> 6, 10 3 Gepannckod Jjasypa no peakuuy (7) Gyzer obpa-
#REABATLCA ~HAPAT OFMCH Aeaeda. Ma scero Bolmenpiseicniore cie-
IV MTO Ha KaxKabl)l Mok 30dora tpebvercsa 2/3 moas KaFefCNie,
o« NEToK ero weolixninw TOAbkO mph paGoTe ¢ pPacCTBOPNIMEIMH KO-
Adsw 1l MPH BbHICOKHX NAOTHOCTHAX Toka. Ilpn paBore » ucpacTBopi-
YLIMN ANCAAMW B 3MEKTPOAHTC NOCTENCHLHO NARANIMBACTER UNaNHCTbIA
AT, (NMEM HE KaKIWA MOAb 307073 BHUICARC Y 4 swoan KIN
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[Tpit NPHIOTORACHINT IACKTPOANTA MO GLILCAPILEERCHIILIA PCaRLLHAA
¢ pPH<I6 cywecTBoBaniie TPEXBAIEITHONO KOMMICKCA 301072 BHOJIIE
oﬁocunaalmu, TaKk Kak Np# 3THX 3naucknnx pH on yeroirwis naxe
npi Kunauemin. Kunauenne pacTeopa uecae cro uoanietautganus MO-
;‘rIKDET ELIZB2TL palIOACHNC TRCXBAJICHTIOO KOMILICKCH ,10" pAnoBaslenT-

ro. |

B. JI. Xchdew npeararact apyroc MPNrOTOL.TOHHC RCACIHCTOCHHC-
POAKCTOTO SACKTPOAITA. KIMAUCUNC B LICTOMHOIN cpeic, rie TPCXBA-
ACUTHL] KOMMICKE 30.0TA CYULCCTBOBATE 110 MOMCT. ﬂnTup ;1pn.n,.1:l;'ac'*r
CHeAYIOWLYIO CXCMY peaKIil:

6HAUCL, 4 18K, [Fe{CN)s]=06H: [Au(CN) ]+ 2Fe, [Fe (CNYe]z 4
+ 4Ky [Fe(CN)s] +24KCl 4+ 36KCN

npit AOGABJACIHHH COALI
6H [Au(CN)y] +2Fcs [Fe(CNYo] 4 15NaC 05 4 9H-0 =

Cysmapuan peakuns:

6{HAuCl,) + 18K, [Fe{CN)¢] + 15Na,C0O, -+ 9H 0 ==
=6Na[Au(CN),] + 4 K3 [Fe(CN)s] + 24K 4+ 36KCN + 8F¢ (OH) 3 4

+6Na, [Fe(CN)o] 4+ 15C0-

M3 npusenennoit cxemnt sicko, uro ornowete K Fe{CN)¢ k HAuCl,
coctasaser 3:1. HMexona i3 cocvapa saekTpoanTa, MpeAnosaractes
NpoTCRallHe CICIYICLNX PEaKUHA [Ha KaToae:

[Fe{CN)s])’~ +e= [Fe{CNIg]*". e1=+0.36 B (8)
[Au(CN)2] " +e =Au42(CN)~, e2=—06 B (9)

I’{EO+E=1/2H2+0['[_, PH=I4, ega=— —0.826 B

lNoaapusaulouunie. KpuBue, CHATHE B
7]] 3ToM saekTpoaute (pre. 9), HmewT ane nAo-

HIAAKIN, COOTBCTCTRYIOMINE peakUnAM (8)
(9). B‘ MCTEINCTOCHHEPOIANCTOM SACKTROANTE
HH3IKHH BBIXOA MO TOKY CBA3aH C BOCCTA-
HOBJICHKEM Ka[Fe(CN)g| no peakuuswm (8)
H (9.}._ YBerHyeuHe shxola Mo TORKY wene-
SHCTOCHHEDPOAHCTOM JACKTPOAHTE BOAMOMHD
NpH KHOAYEHHY JNEXTPONHTA, OP# 3TOM YMEHE-

T .
5
1 waeTcn koanuccree KiFe(CN)s, T _
02 :__.-}"— Weoulslx  pacTeoOpax mpu '!'E “Ca Knﬁ;;
B4 0 -0k 08 -12 XoauT pasaoxkenne KiFe(CN)g no cxeme:
fomenguon, B 13K Fe (CN)¢ 4 6H:0 4+ KON =

Puc. 9. Kpuewe saroznon ¢ CV@H)3+ 12ZKiFe(CN) s+ 6NH; < 6COs

IOARPHIETHM 30JOTa A Ae- v
BEOIIYUM .
AE3NCTGCHHEPO THETIX en Th EHIXOZ QO TOKY H MORAHATL

anekTpOMMTAX  MpH  pas. NACTHOCTH TOKa M03BOJACT NPHMEHEHHE pe-
AHUNOT  Kouuentpases  LoPCHPOBAHES TOKA C COOTHOLIEHHEM KaTOa-
KeFe({CN)g (r/a). HOFD H @NUIHCOrO MEPHOAOB paBHuiM 13:1
I 150: 2 OpH 3TOM {x MOXHKO NoAHATL A0 1.6 A/EM*'
P ;o0 NoxpuTrA nonyuaioTes coeTANME, raagknMi,

3 RVEIOT NOBHIWEHHYIO TBEPROCTL K OTpaKa-

£
o

B e
i

fnamanomy moxo, A/dm?
M3
/
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Tab6anna 18. Cocrass HELMANKRCTHA FAEKTPOAUTOR I0NAYEHHA

KoMnoRenTe 3NeKTPOJANTA Howmep snckrponura

(rfA) W praxum
AACKTPONNIY 1 9 3 4 S

3osoTo XNopHoE 2,6 50 —_ — —
3onoTo (B pEpecdere UB — —_— 4.0 25—40 3—5
MEeTaAN)
Kaauit Ke.e3HcTOCHIE- 15.0 200 200 — —
PUAHC) bR
HaTpyit yraexncabi 15,0 50
Kaaui poAsHHCTLIR —_ — {00 — —
Cernerosa coAb — — 60—70 — —
Harprit inopheTii — — — 1030
Cepiaq KHOROTA — — — 10—20
Constvags  » —_ — — 20—50 —
SruAcHAHAMHH — — — — 30—90
Ammonnit  cepuoxHcauii — — — 10
Hatpuii cepRokncasth —
Temmepatypa, ° C [B—25 70 50—60 70 40

NaoTHoCTe TOKa, ASnM®

TEABHYK) CHOCOGHOCTb. TAKHe JKE pe3yabTaThi AaeT HAMONKEHHE ACHM-
METPHUHOTO TOKA Ha NOCTOStHHELHA. JKede3NCTOCHHEPOAUCTHIE SACKTPOIHTHI,
NpHMCHAEMBE HZ TPAKTHKE, UMEWT pa3fHiHbie COCTARKW B 3ABHCHMOCTH
OT COAepXaHHs B HEX 3o0jcra (rafa. 18).

Jobapkit 8 3aeKTPoANT Ne 3 POIABHCTOrC Ka&IHs H CErHeToBOf
COMH MPHMENSIOTCA I8 0CaKACHUA C PacTBORHVMBING AHOAZMI 8 € [IpH~
MEHEHHEM peBepca. KoppexTHpeBaHiie 3JeKTPONHTOS, paboTaiollHX C
HepaCTBOPIMBIMH AHUABMHA, JARIOMGEICH B ICOABIACHEH KOHUCHTDATA,
NPHrOTODJEHNOND TaK XKe KAK H OOLIMHBIR JIeKTPOJHT. Daexrpoaut Ne 4
IPHMCHSIOT AR 11041 Y4eHHKA TOACTEIX OCARKUE. SACKTPOAHT Ne b apagerch
ITHACHAHAMUHOBLIM IACKTPOANIOM, B KOTOPHI 30070 8BOIUTCA B BiHIe
cyALGHIHOrO KOMNARKCE, (ipitdey MOKPLITHA MOAYYAKIOTCA 30PRAIbHO Bacc
Tamie. o HO5ee NOPHETRIE, YFM H3 {IHAHNCTRIO RIEKTPOANTA. Ha npak-
THKC 3TOT XICKTPOJSHT H3-3d ITHIEHAHAMHEA HE MOWLET OblTh npiMeHcH.

3. Jaexrpuanin GAECTRILETC 30JMOHEHHSA

Jo wouuna sHSBHTH pOIb Gaeckoofipasosatened B Ipolecce 30.0-
yeuH® 30 CHX nOp He yaaeTcs. IJTO CBR3AHO € HCAOCTATOUHOCTLIO
IKCNCPHMEHTAABHEIX JAHHWX O BI4AHHH DA3ITHUNLIX 106aBoOK HA wMAE-
THKY KaTollaro NpoieccA. ABaiaiPys Te¢ JaHHLIe, KOTOPBIE HMEKRTCH
B MHTCpATVpe. MOXKHO CAGIATH 33KNIOUEHNE, HTO B OCHOBHOM BCC t.aecxo-
o6pasyloiiHe A00ABRN. KAK OPTAHHUECKOTO, TaK A HEOPTAHHHECHOTU
HPUNCXEAACHAR, 3ATPYAHTIOT NPoULEe paspnsa 301073, Tak BE. C. Kpa.-
CAKCE N[ MeKTPCocsAKtHuaR OIeCTAllero CA2apa 304073 — MElh )
SMEKTPOIHTA, COdepKawers THOMUIARBHHS, ofrapym k) WBEINUEHSC
KATOAHOI moJaApH3auHKM 270Ta. E. Payb yCTanOBR:, 9T0 3THARCZHILI
Kafusi 3aTPYAHAET RPOUeCce pa3PAla 30J07a; TAKOC HKE TOPMOCHAC
nponecca HaGanAACTCR B NPAULVICTEHH HeBOAnIIRX KGHECTS gepeGpa
B 3JEKTPOAIHTE.
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B naTenTHo# JHTEpaTYpe npeaio)eno HONMBIN0e KOIHUeCTBO COCTABOR
SNEKTPOAHTAB O/ECTALLErQ 30J104EHHSL HexoTopoie cocTaBel NpHBCAEHBE
B Taba. 19.

Bosbluge KOAHYECTES MAaTCHTOB M CCLLIOK WMEETCHd Ha MPHMEeHEHHE
E KauecTBe A00aBKH BHYTPHKOMIICKCHLY COCAHNCHRR, HHKFA (HAH
koBaiLTa), CM. HanpuMep, 3aeKTpoadT Ne 2 w3 Tta6a. 19. M3 sroro
JNEKTPOJIHTE NPH BBEACHNN 1—0 r/a cocannenyn HUWEEIA ¢ aMpio-
nocTi ka pGottoBON KHCAOTOR, HaNPHMCR HUTRHATPHYRKCYCHOH, ITHAEHAHE-
MHHTETPAYKCYCHOR ¥ T A, KK WX COACH., MOMHO NOAYYHTE JOBOABIQ
YHCTOE MNOKpwiTHE, tozepxawee 99.8 9% 3os0Ta. B npuseacsnom npi-
Mepe HCMOJL3VIOTCA HEPACTBOPHMBIE AHOZM H3 KOPPO3ZHOHHO-CTOHKOWH
cTauaH, aaatHni, Kincnothocre pH peryanpyior oprandueckon XHeiorok
TOro KOMOACKCA, RUTODhIH NPHMEHAIOT, HAH 3AH(QaTHYECKHMH KIicaoTa Ml
c 2—38 artoMasmM yraepoaa, TAKHMH, KaK MypaBuHHa®, YKCYCHAR, M-
MOILEa%, BHHHAA, MOJOYHARA, CMIOKOHGBAA HAH UNTPAKOHOBaA H Ap.
MW MKE CMCCH STHX KHCAOT.

Conn MCTAIINR TPYNNHE WEeneza uacro ofamaalorcid BMeCTE ¢ 3¢-
JorToM. Jlns NoAyYEHHA YHCTO 30N0TOr0 NOKPHITHA B EKTPOIKT peana-
raioT DBOAHTE LLUABEIERYID KHCMOTY, KOTOpaH peryJHpyeT ROJTHYECTBO
COUCaXARUMOID Me1adaa, [Ipn KOHUEHTpaUHY W#BeICBoll HHEAOTL B
saekrpomirte 3.2 r/n coocamaCcHHe METANA08 YMEHbILAETCH, TNPH KOH-
uentpaudy 12,8 r/a noJHOCTLIC NOAaBAsCTCRA.

B kauccTBe GAECKOOBPA30BaTeAs NPHMEHAIUTCA LOulnienkn cepebpa
B HelTpaibHWX 3nekrposuTax {snexrponurd Ne |, 3. 4 B 71a6a. 20).
Takie ATCRTRONHTE MEJA0 HYBCTENTEAbHLL K MPHCYTCTBHIO NMOCTOPOHHHX
tonae. OOLNEO 348 YSETHUEHIIA HICKTPHUCCKOR NPOBOIMMOCTI IJIEKTRO-
AUTA K pacTeOpy A002BARIOT CQAM KAJAHA B BHIE CyAbdatos, GocdaTos,
HHTpaToB, LMTPATOB, TAPTPETOB, JAakTarton, Gei3ocyns(oHaros. Kpome
coe g ueHKit cepeéhpa B JACKTPONHTE YACTO NPHCYTCTBYIOT H HOHL! ADYTHX
MeTaAnoe [(HHuKeaa, kofaawTa). Npasia, NMOKPLITHA 0T 3TOTO CTAHOBATCH
Gonee xpyKHMH, Xo7# H Goaee Gaectswuyd. B kavectse koMnaekcootipa-
aopateds 3an cepebpa WCNOJB3YT OpraHHuCCKHE COEQHHEHNA TUMa
ITHABLANAMHKHTETPAYKEYENNH KHCAOTH HAN aMHHBE {QIIDPHIN, RHITANO-
aamupr W ap.). Jo6Gaeaicune caneli THTawa penaer nokpuniTHe Ooaee
GACCTAILEM. 3epKaabHO-ONecTRILHMY CTAIIOBATCH NOKPHTHA, KOT18 KpoMme
COSEN THTANA CLUe OPHCYTCTBYET CCacH — TOrAO NOKPUITIA npnobpeTaior

user 30A0Ta.

Ocobenlo XOPOLIHE PE3YJbTaThl NOJYMAIOTCH B8 TOM Cayuae, Korua
THT2H B NIEKTPOAMT BBOAHTCH B BHIC COCAHHCHHH € OpraHHueckH-
ME BULIECTBAMH TUM3 MHOMOITOMHL.L CANPTes WIp aingariueckiux asil-
HOCNUPTOR, COOBWIAIOWINX YCTOHUUBOCTh COPTILHEHIAY TUTANZ. [DIYCM
sem Goaswe rpyun OH, 1ew Gudee ycToHuiBL TaKOG {o@IheHIe.

CoeaHHEeHHA CYpPhMbl TAKXKE MOTYT CJAYMHTh Oaeck0olpa3yioLUliMH
sobGaBKamp (Hanpuyep, xwekTpoanT Ax J). Cocamucnuf CypbMbl BBOIAT
BMECTE € MHOTOATOMHBIM# COHUPTAMA H OBEPXNOCTHO-AKTILEHBIMH COC-
ALHERUAME H TOr1d noAYHaoT GReIHG-He THe 3CPRLTbho-OaecTALLIe
nokpoitist. CypbMa B NICKTPOJRT WIMKeT BBOIHTOLCA & BHAC OKHCH
oy PoMbi, TAPTPATA H IPYLHA coedHueniy MHOTOATOURMMA CIUIPTAMN
MOCYT OHTE FAKUEPHH, COPOHT. ANITHAERTTHKOAh H AN.. WOBEPXHOCTHO-
BEKTHBHBIM COCAHHRINEM — CY.IbQHPOBAHROL KACTODOBO: |AJH3APHHOROE)
MAII0.

fLaecTHILHE 30M0THE TIORPH LhH. 8¢ TYCKHCIOUIME MpH Temneparype
190  u XOpOWIO NASIOLUIHECS, MOMHO NOAYYHTb H3 3JEKTpORHTa, ILe
Lovrr S6PAI0OBETERCM  CIYARHL  NPOIVKT PEAKUHE  ARETOHMI-AUFTRH2
oIV TASII 0N T MILOwNOM RITTRODE.

#4
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TaGanuwa 19 IaerTponnta GRECFRULETO 30A0UCHHA
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[MpakrTudeckn BCe paccMOTPpENbic JNCKTPOIHTEI paboraoT B ouTacTi
pH 3—6, T. ¢. 370 KINCABIC SICKTPOANTH, OT 1MW ICCa OrIBPEIHOCTLIO
I cTa0iLibilocTL. B 31CKTPOONT BCCria BBOIATCH paszaliulele aobupkil,
B3ANMOICHCTBY IOWHE ¢ NPOAYKTZMI PasiCRCelnfa LHAKKIOB: 3TO TGO
oprautteckne KHCIoTul, Anfo ¢1abee gecpravmueckie Takne, Kag ¢oc-
opran WIH THNHPOLQATHAR KHCAOTHI, BMmecTO HEOpraiHueckux KueaoT
MOMHO DPUAMCHATE UX  COJ0M, NPHMCPOM RABIAACTCR ICKTPOauT M 7,
[TOKPLITHA N3 3TOTO ICKTPUANTE NOIYUAIOTCH TBCPALIMH H 8 33BHCH-
MOCTH OF BPUMCHAEMON MIOTHOCTIN TOKE H KOHUEHTDJAULHE 30J40Td wma-
TOBLIMIL 1T 3CPRAILHO-5,1CCTALUNMH,

3 cunbHo Kiucnuwx pacreopos npnt pH | {sackrpoant Ne 8) momxko
MoNny4aTh O4YEHb XOPOIIHE NO KAavyecTBY MNOKPWTHA, MCIKOKDHCTaAIHuE-
CKHe H noAyOAecTAILME W3 JAEKTPOJHTA, COJEPKILLEro B 3HaUUTeNb-
HBiX KOQMHYCCTLAX THOMOUEBHHY HAW €f ANKHA- HIH APH/IPOHIBOARIE,

JLi8 DORPUITIS (ICUATHHIX NAST APEIAOACH UHTPATHGLIH IJIEKTPOSIRT,
HE Pa3sDYILOWHI POTOPC3HCTE: (3deKkTpoalT Ne 9) — nokpuTHe nony-
YHETUH XOQULIO CHUILICHHBIM ¢ OCHOBUR M OP2KTHUCCHKH OGUCTIOPHCTHM.
Toeepapte nOKpLITUA AOIYYSIOTCH H3 3ACKTpoaHTa ¢ JA06aBKOH HuKCAH
(34ekTpoaur Ne 10).

BaecTrUIHE NOKPLITHA 30J0TOM HOXKHO NOJYYHTL NPH 3ACKTPONO-
AHPUBAHIIH 30MOTOr0 NOKPLITUR B PA3JHuYHBX STEKTDo.HTaX. PPacteso-
PH, COACDAAIME [HADKARN, (EPPOLHANNIN, (CCAT N3TPHA, HAXOANT
Manoe NpUMEHEIHE, Tak KAK 3aTPAYHRBAETCA MHOrD BPEMENA HA BIEKT-
ponoalpoBakHe. B nacronuwee BpEMA CyILECTBYIOT GO0JCE NpON3ROIH-
(e LY 1A [ &I‘IEKT}}OJ‘IHTH, colcpAalline ﬂpﬂll.’:lﬂ().u,llbll: LCpYJltHHa HJH,
Ay4ile, TpoN3BoiHHe UepVJIeHHOBOW CYJAb(OKHCAOTH. J[louoJAHHTEALHO
B pacTBopbl BGOAAT THOMOYEBHHY HAW €€ NpoHabofruc. Pexum palo-
Tl anogHas naoTHocTh Toka 30—180 A/am “, nanpamenre po 20 B,
remnepatypa 40—70 °C, spemst 3aektponoanpopannst 10—20 c.

Dpyrue 3fekTpOaNTH MO3BOJASOT paboTaTh NPH KOMHATHOH TeM-
repatype H colepxat Gochopuyio (718 i) u MOJIOUHYIO KICHOTY
(74 r;n), oponnaowwi cnupt (168 rfa) n wowst xaopa (26 r/a),
NpUYEM JIOHEI XJOPA BBOOAT B BHOE COJARHOM KACAOTHL, XJIOPHOTO JKe-
Jde3a W xaopicToro anominufa. Hanpeaxenie 5—7 B, naoTHOCTS TOKA
20—50 A/am *. BpEMA ACKTPOAH3E D MHH; NOTCPU IPArcueHHero Me-
raala HeeeicOKH (3—6 90), npH# 37T0M NOBEPXRHOCTE [OJIYHY3IETCA POBHAA

w HnecTRLUAN. .
10 AaHHEIM ANGHCKOMQ [TATEHTA, BhICOKONPOH3IBNIAWTEABHEH RICKTPO-

NUT HMECT CAeIywiuMH cocTan {r/1) H pexsm npouecca:

KaavA uHOHHCTIE D e 4 e e e e e e , 15

* ABYXPOMOBOKHCABIH e v e e s . 15

» YIACKHECABRA - . . e e e ml 590
Temneparypa, °C e e e e e e e e —
;mngﬂgn };Em*nmcrh Toka, Afam " L. L . 200—400
Haupskense, B C e e e - 2—20
Bpuws paboThl, ¢ Coe e S ... 5

3oqouenne fe3 Toka. B TriRume 0 XACMHLLLTU Bpemesd npHME-
HOGTIR OMETU. WMJIOMCHHSA JZUCPYAERNCM ATl B DACTBUP 34 CHEeT
RLUT L YA eS0TE PP ODACTACES  METLLON (iXeand apn 370%  06-
PLALYETCR TOEANE CROr RATTE ITAT MSTAI TIPHMCYRETCH B OCLOB-
How A0 30a0ueHEs MEmmx uameani. OOulyno TawHe NOKPLITHA Ma-
AONOPHCT . © €CT NMPHMEHRTL elle H Pasiuyuubie BOCCTZHOBUTEMN, TO
WO D GOJAVHITS ADKPHITHA PALTHUHOK TOAUIMHE B 3aBUCHMOCTH OT

POMCHE au TOHENID . CETTTaN TAgIr FRACTRR{OB spwscientt B 536Ga. 20
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TabGnwuua 20. Cocvaput SACKTRONHTOR AAR 30A04MeEHHR (03 YOKA

Komnmoneuru 3acK- Hlosep sackTpoanra

Tpeauta (r/a) n
PEXRIM 3ICKTPOAN3A ] 2 3 4 2

3oa0To. XA0puoe 06 — — —

»  XAopucToc —_— 0,79 — -
Hiwnanaypar — — A0 20
3oagvo (n  nepe- — — — - 1.2
cueTe lla MeTanal
Kaana unania 10,G 9,
Harpur docdar 6,0 th
BEBY X33 MCULRILK

Hartpun cyavndnr 3.0 —_
1.0

o 25.0 — —
7

|
I
~
e

*  THAPUCKNCH
Hurean xiopusa
Yrcycnan xuenoTa
Hatpus aeruapo-

drocdar
Astmouns xaopna — —
Hartpus unrpar — —

»  ptnodocding — —

Kawiit weneancro- —_ —

CHHEPO AHCTRI N
Kanus kapbonar - — — —_
Boga —_ 75.5 —_ -

Tesmneparypa, *C | 100 18—24Q 80 90 70

|

(S
=l 111
I

I

NN
8
o
|

Banint 218 73K0r0 30J0MEHIA OOLINC FOTOBAT I3 KOPPO3IIONHG-
CTORKOMN CTa M 1Ll CTEKAR, B 3IABNCUMOCTH OT TOMUINW  NOKPLITH
H3ACANR BLIACPKIBRIOT B FIEKTPOANTE OT HECKOJALKUX CEKYHA, [0
5 miun. Coctae saextpoaunra Ne D npneeaes LA KONTAKTHOTO 30.0-
HOHES, PACTDBOP 33JAUDBACTCA B FANUANYVIO AHAPPArMY, DCT2DACINYIC B CO-
CYA. CCACpaAauLiil 20 % -nriv pacTeop xJopuctoro uatpuf. B osror
PacTBOP NMOrpy 2107 UHHKOBLI 3ICKTPOA H CORANMSAIOT €ro ¢ ACTAIhIO,
KOTOPYO HECOXOIHMO 30/0THTH, MPH 3TOM TemnepaTtypa okoao 70 °C.

4. PAIUKO-XUMHYECKEE CBOHCTRA NOKPLITHH I0ROTOM

30,40TO ~— NAZCTHUHBIN ACATLIR MCTAAI. €ro QU3INKO-XIMIYeCKite
COOICTDA BO MEHOTOM B3ACBHCAT OT COCTAB3 3MEKTPOAHTA, (3 KOTOpPOro
OllD MOJYNeHO, OT TCX APHMECCH MCTaAA0B, KOTOPLIE HMEIOTCA B MCKTpoO-
JUTC, ADCKOALKY H3BCCTHO, 4TO MUOTHE MCTAJNAL JACFKO COOCaMARIOTCH
¢ 30.70ToM. B ocaakax 30,1072 8 3aBUCHMOCTH OT YCAOBHI JICKTPOOCAAK-
BECIUA MOTYT BOZMIKNVTE KAK HARDAKEHUA CHITHA, TAK I RARPRKCINA
pactaxcninn. MUKpoTECPAOCTE H H3NOCOCTOHKOCTE B 3aBUCHMOCTH OT
PAIMNNHNX APUCAIOK METALIOB aplacragaetint n Tala. 21 —25, 3oaoto
¢ nNpuca2aKaMli haaedR 11 KOGATLTA CTaoBHTCA (0M0C H3HOCOCTOIKIN,
npn 3T0M  YMECURLIZCTCHE pasdvep  30plla, ACpncTOCTE I VSIVUILIA0TOR
ROPPO3HOHALC CEOHCTHA NOKpPOITHA. JTH ROKPHITHA Moryt Bwite ncay-
NEHBE B3 LLTOWnx 0 KRSAuX 3ackTpoauTor. [dammwe, npesicTasaen-
Huie B Taba. 21 22, noearBepAKAdOT 3TH paccyiacHuA. JACKTpHUCCRIe
XAPAKTEPHCTIKY MOKPHLITIHE ApeRcTapIensl 6 rabn 23.

INeRTPHULCKHE XARAKTENHCTIKE NOKphTHR © npucankam Ni w Co
NpH  YBEARMEHUM WX COICP/ARAHHA  3NAYHTEIBHO YyXYAWAKTCA, HO
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TagGanua 2l. MEXZHUYECKUE CBOHCTRA 30NOTHIX nokputHii c LOGABKON unKeng

TaGanua 23. InexkrpHuecKAe XapAKTePHCTHEH 30A0THX TOKDNTHA
c noGaskoil Ni 1 Co

Corras AKTPLRTHTS Ceaepa- Muceosan Muxpo- Hanoco-
{l'u-l} U PEHIN IHHE KOM- A FLpse 113- TBCpR- CTDﬁ_HﬂCTh
RACKTPOTIS A HOIIENTOE keas, % | accry, MIa
3gaote (o nepeciere | 0.2—4 0 1016 *
3 MCTA) ‘
Huscans (5 pepecucToe 4.0—0,2 3 1900 w7
1 2 rserTasa}l nopnfe
Ke [N (12200 0] _
Cerpcrana ¢ob 50.0 Ilg ?gﬂg 7
Mupopocdar  waiun 50,0 15 2500 10
Tewneparypa, °C H— G - — —
nH 7.0-8.0 — — —
lLioTHoCTL TOK2, 0.25—0.5 — — —
AJaw?

* HManocarToRKOCTL WNCTOMG 30.40Ta ApHnaTa 3a 1.

TaG6nuua 22. Mexanuyeckut CBOIHETBA 20A0THX MOKPHITHE € BOG2EKOR

KoGaneTa
i Macceran
Coerap anekrpoawra {r/a)f COM':.PEE' A0 KO- M"HP?' H.‘]!mf.:u-
B peAuv FICKT POAILTA e hﬂmn._l:l- GaaLTa B a ‘Iﬁﬂﬁ'}"ﬁnd CTOHKOCTh
IeHTOB, /N cnaaoe, % AOCTU,
D ddurtsas o nepvepreT : N at—4.0Q 0 1050 i*
[ va weraan)
KoGanbT (B nops  eo- | in—1.3 1.0 2850 —
113 MCTanI) B DHTC
Rt o{POnts
v _pryeToBa Ccodb S B.A 2920 10
[fupodocdaT KanuA 100.0 10,1 3000 15
pll 10—30 17 2950 —
Fesneparypa, ° G 20—7u — — —
ILioTHOCTL TOKa, 0.3—0,h — — —
A am®
’ * HiHOCOCTOAKOCTE YHCTOMO 30.0Ta Opunnta a |

4rubL yAYMHTE MEXAHHAYECKIE XADAKTCRUCTIIKIL 3a4acTYO HAYT Ha
$akor 3y RLIENHE, 3iauuTensio MCHBUIC YXYAUIOTCA  SJACKTPHUCCKRHE
sotiia=yoN CTAMN PR JIETHPOBZHHH  3030T2  CYpbMoid  w  cepeGpom

ctar: 21 Kak pAndo, nanboablledi H3ROCOCTOIKOCTLIO obaaqaer RO
«s,.~ - _ I % cvpbMbl, KOTOPOE MOMKHD PCROMCHIOBATL LA NOADLITIA
proe e CZEDY KOHTAKTOB, TAK KAK TP 3TOW 3UIWHTESLRO YRIAMGC-
par—s o o pes CAYKOE KOHTAKTIERIX NOBCPXHOCTCA,

SoAUTO H e cntasbl B boNbuikx ofbeman NCNoSbLIYICTOT LN
W KGPATUCIOH OTICAKY B KRCAHPHOR, YACOoBOH, MCAUTHNCKON MTRoMLIW-
e e ”p'!‘!‘.’."ﬂ ®ETT _ﬁh!'ft Aa TV IIT L IIRNPHTEH Prarirtyiay Lt HOR,

15

30n0T0e NOKPWTHE ¢ N0BaRKOH 3onoToe nokpuTHe ¢ nobapKoi
HHKEARA KobanbTa
¥ncapwoe | [lepexon- M. _ | ¥neaenoe [1¢pexonnoe conpe-
Maccopan | 3AeKTpH- | Hoe com- "C_CUB"’H BTEKTPH- THBJCAME [IpH
Ho:ast nu- | 4eckoe | poritene- 'ﬂg;;w“;' qecKoe L :_50 MA. {"I_FI'“
kenn, % |conporum-| wue npm o = |conpotus- py3ke (i)
aeune, (P=0,2 H, JEHKE,
Om-M {=50 A Ox 0,2 0.5
0 0.034 0.0031 0,034 0.0041 { 0,0031
5 0,150 0,0041 0,040 — —_
10 0,220 0.0017 0.140 0.0062 0.0042
15 0.400 0,0100 1,150 0.0130 0.0070
— — —_ 1,150 0.0130 0,0076
Mpumeyaune. 3aecs W agaee P — narpyska; /| —— cuna Toka.

Ta6anua 24. Mexanwieckue ¥ SAEKTDUYECKiE XAPAKTEPHCTHKH AR 3010TOIO
NOKPhiTHA ¢ nobaskamu cepelpa M CYphMb

Maccopan ¥Yrenwnoe [Tepex “ﬂ“c{'*é:f Rpo-
i | . .| TuBnSkHRe T
':z':j: ;i MurpoTeep- 1‘";”3:{"?:_ =50 MA n narpys- Hznoco-
roxprTe, | 20CTE Mlla THBAEHEE, ke (H) CTORKOCTD
% Ons -1 0.20 0,50
0 1000 0,050 00,0017 0,0014 1*
4.8 1400 0,050 0,0039 0.0022 4
10,0 1650 0,080 0.0033 0.0022 —
16,0 1840 0,120 0,0033 —
31.0 1850 0,125 0.,0040 0,0028 9
0 5b 1000 0,030 0,0014 0.0012 1
pd 2030 0,088 —_ 0.0050 15
D 2100 — — —_ —
L0 2350 0,380 — — —
i6 2600 (1.520 — — —
* H3u0CotTORKOCTE 2010TOr0 MOKPWTHA OpHItATa 3a 1.

D 33pHCHMOCTH OT TE€X TIPICAAOK, KOTOPLIC [PHMEHMIOTCR B SJEKTPO-
autax (tada. 25).

JlerypoBadie 3050Ta MCALIO ITPHAIBCAHTCS B OCHOBIIOM AASl AEKO-
PATHEBHOIt OTACAKH, HO 3TH NOKPHITHA TAKMKE OTMHUAINTCA NOBHILEHHOR
H3HOCOTTOHKOCTBIO H YATHHUSIOT CPOK CIyXKOu Msienull {taba. 26)

HKearne casaanbl 3oanra afaananTt Gnanwell MHKPOTBEPIGCTHID
H E3HOCCCTOMMOCTLIO H GOJEe IKDHOMHYHB! H3-33 BU3KOLO COJ2PRANUA
36073 OO0t adn 430 TOIVHEHEA KEIThX OCAINOB, MMM LN Wi IGAOTD,
B 3JACKIPOIHT ArSaBamnT COJMH HHKeAR {(3lexrpusat N 13y, ecan
301070 CIAMABETCA HA CARCTRUIHH HHKETL, TC 1064 BIACHHE B 30KTPOIUT
0.25 r/a wunean yiyywaer skewlHuR BiA OCAZKA H VYWSHBIAGT NPG.
aoir onas. Fi2-3a rOpeUedl UIHOZOTTORKOS ™M CRGS  FOOTLU-MMRIL
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FaGauwna 20, Coctanat 23eKTPONHTOR i POMHMbB SJEKTFONKAA AT OCAMACHAH 30A0TA PAZAWMULIX KHBCTOR
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TatGaunnya 26. PUIHKO-MEXaHKYCTKHE
CBOACTBa NOKpMTHE lonotroMm ¢ nobaskod mepn

¥ acaweHoo
BACKTPIF-
rm"i::cn“j: TBT]::g:'l:b YCCKOD Hanoco-
kel “flcorpoTiie- | cTORKOCTL
au, % Mla ACHHC,
Owm-M
g 1060 0.050 I*
10 1650 0.85 1.4
15 2420 0.130 2.5
20 2100 0.1G60 2.6

* HanococTofKoCTs 30A0TOr0 NOKPHITUA
npunaTy 3a |

HACTO UCROAR3YIOT KAK NPOMCOAYTOHIIQE MOKPWTIC, NOBCPX KOTOPOro
OCAAKALIOT ZCKOPATHBHOD 30.10TOC NOKPLITIE, HleaTue I 5.30110-AeTLe
OTTCIIKA 3040Ta NoAywaloT B TOM cayvae, €UIH B IACKTPOANT [A
NONYyHEMHA COAaBa 30A0TO—MCAb BOOIAT COAH cepebpa, NIKeAs MHJIH
KaAMHSFl, KOTOPLIC AOCAZWT 0caIok O0.10¢ cheT.deiM. [ IpCnyMymiecTROM
ITIEX TOKPETHH SBAACTCA NOAYYCHUC MCIICE AOPOriK NOKPLITHI € HHIKNY

copepAanMes 3o0q0va. Ilpumepom Tarkuwx cnjaapop ABAACTCE  3ACKT-
peanT Ne 14, nOKpuITHS H3 HETO IMCIOT €LUe ORIHO AIBAHUC — E30NOTO
Fampautona». [orpulTiA, COACPKALUHC TOALKG 30J0TO H MCIL, 0O MC-
pe yseiuenud sMean B cnnape (a0 20 %) crauoearcs Bsce Gonee
Kpacupimn. Ecan e B 3jekTpoauTe KpPosC Ml ewe NpHCYTCTEYIOT
coni cepebpa, #IKeNH, KAAMNA HAR OJLIaANA — H3IMCHEHHE UBCTa COo-
BeplaercA foace MCAICHHO.

JonoanHTenbHAR OTAeAKA 30JA0MeHnX 3genn#. ECAit  3oqo0MeHop
H2aCTIC ORAYYHIOCL MATOBLIM, TO uacrd Cro [IG;II.BEPFEIIDT JORCANIITEThL-
nofi ofpaborie. CnocoG OTAEAKH 3aDICHT OT Tpex TpeboranMil K cocTOA-
HHIO MOBePXHOCTIt 1 OT rabapuTnwx pasMepoB Haaeauii., Tak, Menxie
H3ACAHA NOMIPYIOT B raIToBounLIX 6apabanax co cTanbiLIMH WaPHKaMH
B LLC.tOHHOM pacvBope. HM3ancana cioxuofi xoathurypauun noanpyiorcs
BRPYUNYID COCUHANLHEIMR NOAHPOBAALIIIKAMH H3I TBCpPILIX CNASGOB HAH
kKpopasnka. HMsicaunr, wkotopuic ucnetecooGpasno MOJHPORATL, MNABCH-
raoT KPAUEeBANHIO K2 MArKHX JaTVHHLIX WETKAX €O CMAMUDBAHMEM A0
Tamt | —2 Y% -uby pacrsopom noTawa.

Oncpauus KPEUCBANNSA CBA3aANE € MOTEPHMN 3040TA € MOBCPXHOCEN
K HCMOAL3YETCA TGILKO B TOM CAy4Yae, ecal Apyrue BsHiALI OTACAKH
we npumenunmut. K gonoanuressuoft oToeske OTHOCHTCH H NoINBCTKA
u3acanit nog 3on0to S83 npoGH; 3Ta COpPabOTKa 3aWMONJETCR B NOB-

TOPHOM I0J04CHHH 8 3JeKTPOANTE ¢ HoDaBKOH COJAGH MEIH 210 TOJLHHH
0,2—0,3 MK,

3. YAARIHBAHHE 304072 M3 OTPAGOTAHMLIX INEKTPOJNHTOR
H yuer 30.0Ta B TEXHOJOTHYECKOM NPoLecce

3oI0T0 13 OTPR0OTIHHLY PACTBOPOB UIRJICKACTCH [ICCKOBKIIMH
mereiami. Hauboree 3¢hpekTHSILIM K3 niUX ABAACTCR 3ACKTPOJHTHHE-
cknil criocol. }lAas 3TOro 30.10T0 OCAAAIOT Ha BPaLLAOUICMCA KaTtoae
13 KOPPO3HOMIO-CTOHKCI CTAJIH HAH Ha HENOXBHIKMOM Katoic, HO NPH
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nepeselinBaHuH. [llioTHOCTL ToKa npH 3TOM cocraparer 0.1—0,3 A/am?,
remneparypa seexktpoauta 70—80°C. Tlocae ocamienns 3/EKTPOSHT
NPONYCKAOT uCPe3 HOHOOOMEHHYIO KOJIOHKY IR H3BCUENHA OCTATKOB
soqota Ocaiox 30J0TZ CHHMAIT ¢ KaTola, 3aTeM pacTBopAIOT b uapekodl
BOIKE, BLINAPUBAIOT, OCAAIAOT AUMNIAKOM 8 BIIC FPCMYUEro 30,1073,
KOTopOC NOCac OTQILTPOBLIBANIS I TPOMBIBKI rnpﬂuf:ﬁ- ROROH PACTRO-
PAIOT B LUM3HNCTOM KA, MOSYYeHHLIH KOMIIERCHBIA UHANNI 30J0T3
HCBOAL3YIOT AR NPHTOTOBJIEHHS WAR KOPPEKTHPOBAHHR 3JNEKTPOAHTA.
MucercH ewe ORHH SJIERTPOMHTHURCKNG cnowub HiBReyermkna 3070Ta,
paspaborannuit $I. J1. 3eabuepos, 3aktionalouliiica 8 nepepafoTke
AMEKTPOJNTA B KOJOKOAbHGH Banwe, paGoraioweil no METOAy OJHOrO
perowennn. NMoatexkaitnil yruan3aunn orpaboTakHui 3AEKTPOANT pa3-
fapnscres CHCMHM H NOCKE AHANH3A Ha COAEPHKAHNE 30/10TA KOPPEKTH-
PYETCA KONLCUTPATOM TAKHM 0OPa3oM, uyralnt ofitiee coAepKaiie 30-
AOTa © BAHUC OLLAO HEOGXOAMMBIM A4S NOKPLITHA LETANCH. Iaekrpo-
Q3 BedeTCA NpH patOouHX MAOTHOCTAX TOK2, YKa3aHHLIX [0 TeXHOJOTHH
I0 Mauaa BuHIEACHHA MY3WPbKOB BOAOPOAY, LOCAE NHCIC MAOTHOLTE
Toka cumwkaerca o 0.05—0,03 A/om, w uepea 5—I10 mun ocaxage-
Hie AAKANMHBASTCA. [ JJCKTPOJHTE COACMMAHHE 301072 NPaKTHYECKH
paBio NyJ1io.

XHMUYECKHK CIOCOO0B HECKOALKO! OIHH H3 HUX 3aKkalouaercs B cle-
AvViowem: 8 oTPHALTPOBANNLI IAEKTPOMIT, COARPMAILWIT He meHee 2 r,h_l
cﬁoﬁnmmrn UHalHcToro Kanus nomewmiawnT 8—I10 r/a ocoHhuoBaHHOH
LIMKOBOI  CTPYMKH WapHuoR 2—3 MM M Ttoamumnod 40—50 wKMm.
CBHHLEBanye CTPYHKH MPOHIBOAHTCH KOUTAKTHRM cnucofom: norpy-
wewniiem Ha 1—2 mun B pacrpop, corepxawni 100 r/n yrkcycHOXMCAOrO
cehnua. OcCaAcHHE 3070TA HA OCBHHUOBAHHOH CTPYXKE [LAHTCS
10—I5 ¢yt NPy KOMHATHON TEMREpAaTypC < MEpeMCIIHBAHHEM pacTBOpa
opmit pa3 B nBoe cytox. Ecau B 3/neKTpOANTE COLEPIKATCA NpHMECH
Hpy i METANAOB, CTPYMHKY AoGanjiaioT depes xaxiwie 4—5 cyr. I'lpH
KONTAKTHOM OCAMICHII 30J0T2 Fa30BEACIEHNA He Uponcxoadt [lpo-
BEPKA M2 RMOJHOTY OCAAACHHA 30J0TAa NPONIBAINTCH NyTeM BBEACHISA
B pacTBOP MA S—7 MHE NoOpUIH SaecTAUICH HEOCBHHUOBAHHUH LOHHKOD
BOfl CTPY#EH, KOTOP2H HE TOTEMHEET, ECIll MPOULECT BOCCTAHOBAEGHHSA
aakonued. OtpaloTanublit pacTBOp QHALTPYIOT, 8 OCANOK C OCTATKAMH
CTPYAEK BPOMBIBEIOT, NEPEHOCAT B (AP(QOpPOBYI0 Hallky H CyHlaT. Bia—
Ace 6canok ofpataThlBa 0T COAAHON KHCI0TOH (MJIOTHOCTHIO I:lg r/em ),
TliaTeNsAO TROMLIDAIOT, a 3atem 00paGaTmBaloT a30THOH Kuc/1oTOR
(nroTrocThio 1,4 rfca®) © Noforpesasem, NpH 3TOM OCaNok NPpHOGpeTaer
HoeT serangudeckoro 3oq0ta  JIAR  YyCKOPEHHR OC2KAEHHA 308073
3ACKTPOAHT PA3PYLIAIOT CePHOH KICAOTON. KOTOPYIO BBOASNT C fOAbLILHM
u3BerTKoM, RoCTenenHo, HeGonbluMyE nopuuamy. B NOAKICIEHHOM pac-
TBOPE NPOHABOMAT ROCCTAHORIEHHE 30JI0TAa UHHKOBOH CTRYMKOH,

ITo merony TananuckoR weeupHOH QaOPHKN B SJEKTPOIHT BBOAAT
10 %, -1t pAaCTBOp WieNORH, pacTBop noforpesaot Ao 50—60° C u son0T0
0CaKAAT KOHTAKTHLIM RyieM, NOCTENEHHO BBOAA OOJAQCKIL JHCTODOrQ
ANOMHEAA TOALIHHOA | MM, NOAHOTY OCAaXKIGHHS OpPOBEPHIOT NO CBe-
el aT0oMIITIHEBOH NOJOCKE, KOTOpas He ANIXKHEA TEMHETh,

¥ nagnvBaHie 300072 K3 NPOMBIBREIX BOA MPOH3BOMNTCH NOCPEeRcT BOM
souooOMEHHEX cMon. Cofepmatie 30M0T3 B BAHHAX NPOMHBKR Koseb-
aerca B npenenax | —200 Mr/aT KOAWHECTRO WETAANHUYECKHX HACTHIL
30/10T@& B MPOMbIBHLIX BOAAX NOCIE TANTOBAHHA, KPALLCBAHHA H NOAHpOBA-
HHA MOXeT cocTapaiTd 6— 130 mr/a. Masneueme 30/10Ta U3 NPOMLIBHEIX
B0 OCYINELTBISETCA ¢ NOMOWBY AHHOHHTOB. [Insa 31010 MCnoanlylrca
CHHTETHUECKHE MBJ0 HAOGYXAIOUWHE H BLHICOKOMOPHCTHE AHHOHHTOBHE

a2

i

cvodan mapkst H-O w cwonm Tuna MH, 33-10, AH-1 » ap. MNpouecc
TIOIA0LEHAR NPOH3BOANTCA CRAEAWOLULKM 05Pa30oM: NPOMEIBILIC BOAL! NEfT-
PAaNUIYIOT A0 HeHTpANLHOR peakuuH n 3aTem ssoxaT 0,5—! % newe-
BHAHDIX OTXOAOB YKa3auwHbix C¢MoNl oT Ofliero woanuectTsa obpadarw-
gacMoro pactagpa. [lpouecc azcopbuun BeayT NpH AHTCHCHBHOM BO3-
LyUWNOM NCPEMEIIHBAHNHT B TeYyeHNE 2—4 4, NocAe 4ero OCafoK ©MOUL
OTGU.ILTPOBLIBAIT 1a QuAbTPe, BLICYIIKBAKT It CAHrawoT. CcTapuleecy
B OCANKC NOCAE CKHMAHHA CMOABI 307070 OTACAHIOT OT 30K XHUMU-
YeCKHM NYTEM — PACTRODENHeM B napckel soake. [pu GoaewoMm ofLese
fIPOH3BOACTES YNABANBAHHE MOMKHC [IPOH3BOINTD HEMPEPHIBUHIM CHOCO GOM
€ DpHMEUEeHHeM ancopOUHOHRON KOJIOHKH, HAMOJHEHHON aHHOHHTORON

) emonoi. TlpoMbisabie w04 rr_zpuuyc'l-talﬂ'r CO CKOPOCTRKY QUALTPOBAHHA

|

b

okonio 40 ma/mun va 1 em® naowanu cewenns. AncopGuts Aparo-
HUSUHEIX MeTANJA0B H3 Cojfefl IPOHCXOMHT C HACTHYHLIM BOCCTAHOBJEHHEM
HX AD MEeTanna.

Anucunronsbe cMOfnW cRocebHE ROrAOLIATL 40 100 % meranna
OT MACCH CYXCH CMONH, WO OPAKTHYCCKH KO3(PGHUMCHT HX HCNOML-
BOBAHHA CPABHHTENHEHO HH3OK.

Heobxonnmo ymeTs cHHMaTt 6pAKOBARHOE MOKPHITHE C© H3ZEIHA.
DNeKTPOXHMIINECKHE METOMEI CHATHA NO30AGTH 3AKMOYAIOTCS B aHOZIOM
PacTBOPEHHK HX B 4 24-HOM DAcTBOPC HKAUHCTOTO KAJHA NPH KOMHAT-
Ho# TemnepaType H nnotnoctH toxa 0,5—09 A/nu®

| IpH 3TOM MPOH3BEANTCH NePHOLHYECKOR KOPPEKTHPOBAHIE PaCTEOPA
UHBNHCTEM kaaneM. C AaTyus ¥ MeNi 30/0THE NOKPLITHA MOTYT OHTh
GHATH alodHHM PACTROPEHUEM B KOHLenTPwpomawnoll cepuoii rucsoTe
api 20—30 °C, npuuem Konell pDACTBOpeHMS OTMeuaeTCA MO NAALHHIO
CHAbI TOKa.

XHMHUECKHI METOR CHATHA C HNKEIH BHRIOUZECTCH B oGpaboTKe
npit 20—30°C 8 5 % -HoM pacTBOpe UMaMHCTOrO KajMA, K KOTOPOMY
ocTopoxno pobarasior 30 9% -Huft pacTeop nepexncn somoposa A0 na-
a2 pacTeopeins. TOHKHE NOKPLITHA CRHMAIOTCA B HECKOABKO Mit-
nyr. E.74 8 pacrteope obpasyercA GoSbLUOE KOAHHCCTRO NY3RIpEROD,

- BblZlib - vty CHIRHOE TIOMYTHEHHE DACTRNPA. TO Bo Habexcanne n3pLIBa
- Pacitien Wy KNO HEMEAJCHHO Pa3zfaBuTb BOAOH.

Eue oaHH XHMHUECKHH CRocof CHATHA NO3OMDTH 3aKAIOYaeTCH
8 ofipaboTke B pacThope clelyoweo coctasa: | 000 ma cepsaili kKuciaoTu
(naotrocts 1,81 /ca’) w250 Ma coamnoit kncaonst (naoTroeTs 1,19 r/cm’)
Flepen norpyseiuem peraneii cMecs wHarpesawot 10 60—70 °C; onycTus
feragu B cMech, ACOGaBAAIOT HeOOJBLOS KOAHYBCTBO A30THON KHCAOTHI
L8 OGpA3CBAHHS UAPCKOH BOAKH, KOTOPAf W SIBANETCA pacTBOpDHTENEM
30.107a.

K TexHosorydeckiy 0coGeHHOCTAM NPouecca IOAOYEHHA OTHOCHTCH
HeOoGXOAHMOCTE CTpPOrore exedunesnozo pyxera pacxoBa awmodos u 30-
AOTC HA MOKPBLITHE AETAMNCH, a TAKMKE COXPEHUHME H YTHIH3AUHA Mpo-
MHBINX BOJ, OTPAGOTAHHWX 3NEKTPOANTOB, OCTATKOB AHOICB M Opa-
KoBaHieix aeTaneit. as kax ol panns exeIieRHO COCTARIACTCS 6an aHC
pacxofa 30M0TA HA NOKPLITIIE C yY4ETOM KOKUSHTPAUHH 30/0T2 H VvOh-
aH Macchl ailolon. KoWTpose pacxoda 3010712 Ha JeTaam Aan Kaxitoidl
BAHHK NPOHAROAHTCA CMEAHERNO" RIBLIIHWBAHKEM BCeX geTasqfel 10 o nNoc-
JI¢ 38rpy3sKH HAH NVTeM BLIDOPOYKOrO pPacTBOPEHHA HOCKOALKHX JeTa-
qaei B asorTHoff KrcaHTe 14y npn HarpeBaHHN: 3070708 LOKpBITHE
nocse paCTBOPEHHA OCHOBH (POMBIBAETCH W BIBEIMHBAETCH NOMIE BLICY-
HIHBAHHA 30J0Ta.

Boamoxnue mpoTepy B TEXHOJOTHUECKOM UPOLECCS OOMeLteMh
B tabn. 27
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Ta6rauua 27. NoTeps 30/0¥32 B TEXHOTOMHMECKOM Nponecce

BessoanpaTthikie
. notepi (9% ot
OnepauKy, H3 KOTOPWX BO3IMOMULI NOTCRH 30J0T2 oGLEro Kon-
HOCTR)

[MpuroTanaeiiite 3ACKTPOANTA MCTOADM aHoANero pace .10

reopenng 3cnota npn { =70 °C p aHOTUCM DRXQLC MO TORY
70—B809%: yuoc anoAnTa B BCHTIAAUXK; NPOMUIBKY 3N0A-
WX 4eXJ0B; DPOMLIBKZ 23Noj08 AR YARACHUS LWAdMaE;
APOMHIDKA DOPHCTEX ANahpary; GUALTPOBAIHE 2ACKTPO-
nUTa
[Mpurotoeaciing 3ACKTROARTA PacTBOPCHIICM 3070T3 B 0.50
gapckelt BoOAMKe: paapC3aKkie 30J0Td ha KYCOuUK), pai-
Gpeiarilpamie pacTEOpd NpH pacToopesyil, OT(HILTPODLU-
aanne obpaszoceasiwcrocs AuCl, ucpacTaopusoro @ poae
aAbLBAIMNECKOE MOKPWTHE 30J0TOM!
YHOC 3NCKTPOARTA ¥ BOATHAAWNK MRPH KATOANOM Sh- 2.0
xone no toxy 20—70%.
ocaXACHHe 3070Ta KA KONTaKTax NOABECOR WAH CCTOK] 0.9
BLIFpY3xa actancl w3 panu 30A04CHHA 0.5
Mpomuwaka acraneill mocge 3onouwexns b yaosuressx: | 0.1—0.3 (8 za-
nposbioka (HeIOCTATOMHOCTh): PercHepamif APOMLIBON- |  BHCHMOCTI OT
HEX PACTBOPOB CAGKNIOCTH MpD-
truns)
Kpauepauie 3ofoueHWX aetaficll ¢ pacTBOPOM noTalla —
ToeTopHDe AOKPHTHE AU NOAUBETKAR UOA CNAAG 583
[AgILICBATIHe NOKPLITHA BPYYNYIO KpOoB2BHKOM HAH U2
CTaHKe

FasToBKa B MIEAONHOM PACTBOPC ¢ WAPHKaAMH
Cyutgka 8 omakKax
DnekcponoaAnposanie 30N0NEHLX h3geault, NpomMBBKA,

pPEreHCpaursA STUX pacTBOPOD
Nepuonanyeckoe GQHALTPOBANHE IACKTPUJIKTUR  30410- 0.2

HEHAA
Mepuognveckas NPoMEBKZ 3HEACE NO OKOMIANWH pa- —_ !

GoT
Yaaneune NOKpHTHA € MOBEPXHOCTH 326paKoBanunX —

netaneh
Pereavpauns 308072 M3 OTPalOTAHHWX SACKTPOSHTOD 0.01—0,02

I0J04YCHHA H CHATHC 304074 METOAAMH, YKa3laduwwyn o
wuctpyrumd BLUIHTH, wenaounwm poccTanopnented ¢ 2710- |
M HHC M

[Tpumeuadne YKazaimbie XIpaKTCPHCTHRY ABARKTCA THAUYHLIME A
AN APYIHX BHEOR NOKPHITHA: CEpeOpenus, MOKPBITHA NAATIHOILOW,

. NANNAZUWPOBAHHE, POOUPOBAHHE

3oa0T0 % cepeGpu ne BCeraa yaonacTEopaioT TpeoBauuaM, Apely:
ABASEMLIM PSAOM OTpAcAed MpPoMBILCHHOCTH, DBWIABHAACL HEOOXOAH-
MOCTE B GOACE KOPPO3HOHHO-CTORKNX B PA3AHUHLIX CPEAAX MOKPHTHHX.
B nacrostuce 8pcMsA B ranhBAUCTEXIIHKE JDBOABNO [WHPOKD HAYAIM
KCMOAbL30RATE NOKPLITHA MatAallicM, poadem H naaTinod. PapatoTaun
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TAKWE INCKTPOAUTHE AJIR NOKPHEITHH pyTenHeM H HDHIHCM, HO B CBS3H
CO CAOMKHOCTBI} GPHIOTOBJACHHRA 3SACKTPOSHTOB H OCYMICCTRIENHS CAMOrQ
TEXHONOTHUECKOTO NPONECCA ITH NOKPLITHA NPOMBILLENNAOTO [1PH MCHEIIHA
NoKa He HALH.

1. DAeKTPONHTE ANA OCANKALHHUR NAJLIAAKN

[Manaaanesnle ROKPEITHS HAXOANT Bee GOMBWIER BpHMCHeNHe Baaro-
AAPS CBOCH OTHOCHTENbHO UCBHICOKOH CTOMMOCTI M TOMY, UTO Nitliaguil
MeHCEe JeQHUHTEH H3 BCEX OCTAJbHEIX MAATHHOBHX METAMLIOB. 32 no-
CACAUHE TONE EO3POCAD NpHMEHEHHE MasnaivA A4S MOKPLITHH 3aCKTpH-
HECKHX KOHTAKTOB B pPaAHOTEX Huqeﬁmﬁ-anqa paTypc, B 2nna péType CoNAaH;
Nannagues NOKPbLIBAIT KOHTAKTE NCPCKAOYATEACH, WTCHCCABHEX pashe-
MOB nedaTubix naat. [IpHMensa nannanii, nago TOMHETh, 4TO ON O6aa-
paer GONBMION KaTAJHTHYCCKOH AKIHBHUCTBIY H NOABAFIOIAACH ICHKA
Ha NOBEPXHOCTH CnabOTOUHHX KOHTAKTOB MOMKCT NPHBECTH K 3aMeTHO-
MY OBBIUICIHIO NCPEXOLHOTO CONPOTIBACHUHN, MNOITOMY HeOGX01HMO
OYeHb OCTOPOXKHO NOJXCNHTH K MPHMEHEHMIO NAANAZHEBLIX NOKPLITHI
B repMetHiHposanubix cucreMaX., HeoGxomuwo Takke yunwtoisaTh, H10
HHJTJIH,[[E{FI NETKO apcopbupyeT BOAOPON, 2 TO OKA3LIBAGT UCGABTONDHFT-
HOC AEHCTBHE HA OPOYHOCTL CLENJIEMHA TOKPHITHR ¢ OcHoBofl, EcnH
HME KOHTAKTH, NOKPLITHIe NanaineM, paGoTaloT npe 6oablok crae Toka,

70 06pa30BABIUHECE HA UOEEPXHOCTH JETAJNH [LICHKH HE OKA3bIBAIOT BIHE-

HHA HA 3JCKTpHYeckde xapakreprcrukn. Llupoxomy pacnpocrpaHed o
NaNAAAKHA CHOCOGCTBYIOT TAKIKE HOBME PA3paBioTaHHWe TeXHOJIOrHYeCKHE
TpoUecCh NOMYYERHA AOCTATORNO TOJNCTHX NOKPLTHE. Tlaaraanposawnsii
THTZH B HEATPAJNbHEX H IMENOWHBIX CPefaX MOMET HCAGIb30BATLCH B
KAYRCTRE HENACTROPHMBIX AHOAOR. TOAMIMEA nannagleniiXx OCAAKOR B 3a-
BHCHMOCTH OT Ma3HauERHA MOXKET H3MEHRTHCA OT 3—5 MKM A0 20— 50 MKM
(aasi KOHTakTOB W NpH 3awKTe OT kopposun). Ha ochose pasaasng
MOTYT GhTL NMOAYYEHB MHOIHE CHAABL, KOTOPHIE B PAAE CAy4aeR MoryrT
3aMEHATE NaAlaNHeBbE NOKPHITHA. Tarue CNAABH, XAK naltanMil —
HHKEAb, M2aAaA1d — KOBanbT, MAINATKA — WARHH, Dannainii — Meas,
Naanaind — ON0BO € YCMEXOM MOrYyT NpPHMOHATLCA AAR NOKPLITHA
BAEKTPHULCKHX KOWTaXToB. CpBolicTEa nannanust BO MHOrOM 32BHCAT
OT YCACBHH fONYUEHMS M COCTAR3A IJEKTPOJINTA, H3 KOTOPOTO oM
GOJYYEH.

Jlns ocampenHA NaARanHS NPEANOIKEHO MHOIO paziHyMHBIX 3AEKTPO-
Auios. Lume B TEX CHYIanx, KOTAE@ HCXOZHLIM MPORYKTOM HAS NpHIro-
TORACHHA 3JBKTPONMTA SIBIAIOTCH NPOCTHIE CONH, OHH, BIAHMONEHCTRYR
C ApYruMA XOMIOOHEHTAMH, 0OPa3YIOT KOMIAEKCcH. [lamnapui mogo6HO
B0JI0TY MOMET OCAXKAATHCH H3 KHUCHBIX, BeATPAJbHBIX M LIENOYHBIX
3nekTposuTOB. KHCible 3neKTpoanTa HE HALAH [IMPOKOTG NPHMEHEHHA.
TAK KAK NOKPHITHA H3 HUX MOJYUAIOTCH TCMHLIMH H NOPHETHIMIL, ¢ Gudlb-
IUHMH BHYTPeHHHMH HanpRxenunmu. Hanboaeiuee pacnpocrpanerne B
OTEYECTBEHHCOH MPOMBILNEHAROCTH ROAYUUNH dochaTHHI | aMHHEHOXVIODHA-
Hul A SEKTPOaHTH. MCXORHEIM NPOAYKTOM LAt HHX ABAAETCH KOMONEKCHOR
coeguuenne Tuna {[Pd{NHs)a]R (rme R — wvomer 6unite 1. \NOa
NO;j, CNT), npH B32HMOARHTTBUA ¢ AMMHAKOM OHO HEDEXOTIHT B XO-
POLIO PACTBOPHMOR B DOJE TETPAMEROBOE coeannense THna {PdNH.1.]R.
32 pyGexom LIRPORO HCTONLZYIOTCH PACTBOPL HA OCHOSE R-uidu. npes-
cramifomie coboi coeantiene [Pd (NH,).] {NOz)z. Ilpn paGorv =ne-
KTPOJIHTA HA OCHORE 3ITOM CON¥ HE BLIACAAECTCH HUKAKHX noGOuMHBIX
OPOAVETOR (8 OTJUHHE OT AMHHOKNODHAHOIO DACKTPOIHTA, [ B IuDe
BLIOGASIETCHT AP},
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Ulcnouusie SACKTPONUTH HCNONLEAYIOT B OCHOBHOM AJ3 GOKPEITHA
peboasnoi Toriuse. HanBGoabwnii KHTCPEC ATA NPOMBILIICHHOCTH Npei-
CTABARIOT HeRTpaJbHEle, OCOBEHHO Cy b@aTHbC SACKTPOMNTL nassiazl-
PEBEE[)}::,::.QHH H3 3TOrC 3AEKTPOAUTA NoAyuawoTes nanbonee TECPLEIMH
W MOAYBJCCTRILMMA, KPOME TOTO, M3 3THX BAEXTPOAMTOD MOMHC ROy~
YHTH MOKPHITHC CPaBHHTRABHO GOLLION TOTLHHE (20 MEM). '

Coctap cyandamaTiord deKTpoanTa (r/a) H PEKHM 3ICKTPOAHIA!

Manpazuin (B ange aMHHOmaAnafoxdtopuma) . . . 10,0—12,0
AstmoHHE cya5d)ZMHHOBOKHCAL A .« e e {%3
pH anekrpoaunia R R E'E—l o
IinornocTe TOKA, Cﬂjnm e e 2 s e x ot e o .
E:.;Epm}?z.‘ - - a ' : . : . . L. Hepacreopusbie

{laniagupoBatne ¢ PACTBOPHMEIMH 8ROLEMH OCYIMECTBARETCA 8 XN0-
PHAREIX M HHTPHTHLIX AMEKTPONHTAX COCTABA (r/n) © pexHMe INEKT-

pann3a.

[Dannagusi (B BHAE NM24NaR0XJIOPHAA HaTphsal e « & » BH—I1b

Hatprit XJ0pHCT b R , 51?90
» 20THCTORHCTBEH T "
‘BopHanR KHCADTA T T
TlnorpocTe ToKa, AfamZ . . « « « 4+ + + o . . . 0.4—1.0
Temmeparypa, °C e e e e e e e e 50

PacTBopHMocTe NaAnafiHA B OCHOBHOM 3aBUCHT OT KHCAQTHOCTH pa-
cteopa pH; noBLILEHWE €€ Bu3HIBACT MACCHBAUMIO AHOZOB. Mpi EH
45—7.5 RaAnaanil pacTBOPSETTH ¢ BHXOAOM MO TORY, SAH3KEM K 100 ,{,ﬂ.
NeBLIIUIEHHE TEMNCPATYPH YMEHbLINALT TACCHBAUMWIO BHOAOR. KaropHbril
BRIXOJL HECKOMILKO HHKe anopuoro (8D 95). nostomy B 3AEKTPONMTE HAET
nocrenenHoe HAKOMJIEHHE MAaanafgWs; AAA CoXPaHeHHA fananca Hapsaiy
¢ namlafveBsHMH 3apeuineasorT rpaduTOBRE aHOABl, YMEHLINAA TAKUM
afpasoM KOAWNECTBO METanna, NOCTYNAPMOE R AMEKTPOAUT. OcaakH
H3 HUTPHTHHX 3MEKTPOMHTOB NOAYHAIOTCA € GOJILWHMHE BHYTPEHHNMH
RAMPAAEHHAMH, A]18 CHHXKEHHA HX B JCKTPOIHT A00aBAAIOT NApaTO1Y-

ancyabgaMia, Gyphypos, ceteHrT HATPnA H T. B
INEKTPOSNTEL HA OCHOBE ZMMHORPOM3BUAHMIX mannagua. CpcrapH

ITHX WREKTPOJAWTOR NpueeleHn B rabs. 28.

TaGnarua 28, DnekTpordT NANIAAWPOBAHHA HA OCHOBE 2MUHORPOMIBOAHEAX

_ Houmep aneKTpoanTa
KoMmmnonenTel 3JEKTPORNTE
{r/A} U pexu™ TEKTPOIHIH : 0 3 .
[lansanHi (B nepecyere  Ha
seTan} +—10 | 57 15—20 25—30
AMMOHHH 2230THOKHCIWH 100 —_ : — -
Hatpwit a30THCTOKHCAL i 10 — — -
Ammpar 30 pH 9—10 | AT1-92 | 50-95 9UL-'F
AMMONNA wnOpUCTHIA — 25— 10 A— N b -
TlpoTaAbLGHHODBAR KHCAQTA —_ L G2—U4 vi- e
MaoTHocTe roka, A/ ANM" 1—4 D2 g | BIZ-10 | '~ L
Tesner . pu IACKTPO-
auta, *7 I P >0 | & . 0z 18 -2 18 9%
RS ] 1
i i

a6

OcIoBoit TAKHX 3.IEKTPOANTOR SIBIASIOTCA TCTPAMHHOCOGIMHCIINA, CO-
AcpXawie FPYNNY: ra/.40aa HitTphTa Han nutTpata. B atextpoanTe Av |
CaiKH 10AYHAIOTCR OACCTALUHMHI € HHIKHME BUYTPCINIIME LA NPSXCHNA-
MH. Hiamewrcs CECASNIA © TON, YTO XGPUUIIIE NOKDOITHE NOJYHMANTCEHN H3
amunoGposiatore 3. 1ekTpesuTa. B stoM saexrpoanTe sbixon no Toxy o 1sa
pa3a suwe, H4eM B cyabpamaTHOM, 3 NoAYMAOWHECR ocankk ol.aa-
A210T XOPOUIEH AracTEUHOCTLIO. TeKTpaanTt Ne 2, 3. 4 oramsawrcs
TOTHRO COLCPRIBHIEM NALTAANA I, C1CIOBATCALNO, PAOUTHM ZHANA30NON
IIOTHOCTCH TOKA, Haa0 NOMHHTB, TR Ha amnas NAPHLY ¢ KHCIOPOIOM
BUieaACTCA rasecbpasmuil xeoap. [lan Toro wtobn uabemath pasaokens
KOMILICKCHOH €OdH naanaaws W crabinausnpusary pabory 3zckTpo-
AlTa, PEROMCHAYCTCH pa3aciciitt RatTeanoro it aliLXHOro  npocr-
pauctsa Aunadparmail, MPHYEM COCTAR anOIuTAa clezywownii: 20 r/a
CCPUCKICAOrD  amMMomna  {KpHCTaa0ruipa-

Ta); 10 r/a yrackucaoro ansouna ¥ 50 ma/fa 1234 56
(25 %) ammuaxa. '

[lpsimcucune nporanbbunopoll kuCIOTLI
NO3IBCIACT NMoAyuaTh GJlecrsiuilie NOKPLITUA.
Flz 3THX SJCKTPOAHTOB MOAIO ROAYHLITL
HITIAANMCBLIC IDKP WTIR TOTUIHION A0 50 aem
(matman ¢ 4 MKM 3TH ROKpLITHA Npaxrti-
ycckit 6CenopicTet). Paccensamoiias cnocol-
HOCTL AMHHOXJOPHAHOrD MNIEKTPQINTE UCHb-
COKa, HCMHOTO BLILIE, HeM Y RNCKTPOGINTA
HHKEAHPOBAIIHA,

Kaxx12n noanpiusayus 3aBUCHT B OCHOB-
oM OT COOTNOICHMS KOHUEHTpauuii co.eit
nanaaamsa i xaophctore asmMousn {pac. 10},
[puseseniue 3apiCHMOCTH TOKAILBAIOT, 4T Homerios, MB
MOALCM NOAAPHIAUHONILIX KPHBWX COHpPO- .
BOMKIRACTCH 3HAYNTENbHEM YBCIHMEHHCM Bui- Puc. 10. Bauause  cosep-

: MANHSE NAII20ME 1T XI0-
X01a N0 TORY MaNAdmHA H CROCOBCTBYCT YBC-  pucroro asmoms fa  Ka-
JURICHKIO CKOPOCTH Pa3PAld HOHOB NANaatsl. TONNYK A[ocAaphiIauum
Kponie Toro, 3TH KpuBble roBopAT 0 603 LLIOA (EVRELTHE
BIMSIHHH XJIOPDHCTOTO AMMOHHS, M3 Yero c¢lie- s __ g r'3 Pd. 2 —
AYET, 4TO ApN COACPXWAHHKN NaalafHA aAe  40.r/n Pd; & — 10 rpa 2d,
20 r/n cOOTHOWEHHE €70 ¢ XNOPHCTEIM amme: 10 rpa NIHLCl, 4 — 40 104
HHEM HEOOXoAHMO MORAePXHRaTt okeno | Pd. 40 rla NM.CE 5
BryTpeHHHEe HZUPAKEHHS B Ocagkax naaaa- 0 r/a NILCE E—40 v
AHF, MONYYEHHBIX H3 AMHHONJOPHAIOrO ML
INMEKTPOTHTA, AAZHNTENBHD MEHhiHe, wem 43 QoedaTtioro, noaroumy u3
HETO MOWKHO NOAYYHTh GQWiee TOJCTHE ocankH,

ILaa NPHrOTOBACHHA AMHUOXJOPHIAHOIO MEKTPOAMTA KaWMuy XJo-
PRCTOro NaflaalHA BBOLRT B warperwiii no 40 °C ammuak, B pesyab-
TaTe 0bpa3syeren OCAJOK KOMIAEGKCHOR COMI, KOTOPLIL PacTBOPAETCA B N3-
Ouitke ammbaka, Ha 5 r PdClz-4H,0 Gepyr 30 mn NH,OH. B noay-
HCHHLIAl PACTBOP NOCAEAOBATENBHO ROGABANIOT X/OPHCTHA SMMOBKRI W
RPOTATEOHHOBYIO KHCAOTY, NPEABAPHTEILHD PACTBOPEHNLIE 8 OTIELHIT
NnOpuHAX DoAbl. KHCIOTHOCTL MAEKTPGAMTA RUPPERTHPYIOT HO0RBJCHIOM
CONAHOl KHCIOTH WIH amMMHaka., B npouecce pafioTm B 3nexTnomiste
MOTYT HAKaNJIHBATHCA MPHMECH APYTAX METARJIOR, YXY I AKIIHE KAUECTRO
NOKPaITHA. B 3TOM cayuae 37eKTPOANT HCOOXOAIKMO pEreilepHpOBaTh
AOGARNERHEM COMAIHOR KHCAOTH A0 NOAHOID OCAKACHIN LHAMHIIOXIO-

Sy

b

e 8

linomwocme moka, A/Gm2

v

L]

PHAA NARIAAHA (OTCYFCTHHE OCAAKD FOEOPHT O NOJIHOM OCAXNKICHHN 110.7-
Aammu). Bunapmefi  KeAThifi OCAICK STMLALTHORMEIMT, (PUMLnzOT
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45 pa3s 1 9 -nutu pacrsopom coasinoli KIICIOTLE H 33TCM BOALE. Moaywen-
WLl ocaxok pacTteopsiot u 25 Y -nosm amsiake, 3aresm JeGapasoT poay
XaopHCTLil asmsonnfi, npeTaaLbHnoBYK) KHCAOTY, KAK 3TO rpehyeTcs no
PCLCTTY. |

Flpyrofi MeTo1 pereHepauii oClosall 1ha BOCCTAUOBACHHIt RAIIB AN
o merasna. flocae ©C2XACHHS 113 3ACKTPOJIHTA COAANOH KUCHOTOH
NHAMHHOXJNOPILAR NaNAaals H NPOMLIBAHHI M0 [0 OTCYTCTBHA KHCAOH
peakuiy OCajfoK NEPEIOoCAT o drapdoposhtii THTCAE H narpesawTt o
paspyiwensisn kosaekca. Q6pa3ndaRINylOCA OKHChL NAAA2QHA [pokanH-
gat npy 1000 °C B Tewenne 20—30 muw, MoayHeHItLH MeTAATHUYECKK ]
nanAalHil HepeBOIAT 8 XAOpIcTH. Taxas percucpauns ofecicui BacT
GoJcc 3PHeKTNBINIO OUHCTKY OT npumneced, ocolCHII0 OPTAIIHECKNN,
TaK Kak ol CrocobCTBYIOT NOIYYEHRIO HANPAMKCUILLIX nokpuThit. OT op-
ranvyecKix npimeceil Moxnuo 0csob0aHTECA obpaboTkoil SACKTpPOIHTA aK-
THEMPOBANNbLIM Yr1eM, eciit e Takad obpadoTka HC AACT XOPOILMX
pe3y/LTATOR, TO TOTAA HAa0 NPOBCCTH NOANYIO pereHCpanuio 3IeKTPO-
mitra. Henozazxru B paGoTe aMnloXANNHAHOrC 3CKTPOINTE GLiBaOT B Bit-
e orcAauBapns NokpPEHTHA (370 MOKeT GbiTe BH3IBAHO HAKOONEHICM B
snexrponnte npusteced Cu, Zn, Sa 11 Opraniyeckux cocanHeHIR), Toraa
SJCKTPOAHT NMOABCPralot pei CHCpallin. Ecnir e wa alloAe DhiACTAeTCS
WENTARA COTh, TO 3T0 CBIZACTEILCTEYCT O NCANCTATKE CBOOOIHOTO AMMHAKA
WAH BbicOKoll ntornocTn Toka., Hutcnewsmoe soiicaenfic 2 Katoae
BONOPORZ MNPOHCXOZMT H3-33 BBICOKOW KOHUEHTRALHM NHi. Temubie
noJockLl HE MOKpuTHit MoryT ObiTh BHIBAHL W30LITKOM XAOPHIQB N
370 YCTPRHACTCHA KOPPEKTHPOBAIHAAM  AMEKTPOAHTA. AMitioXxoplann i
SAEKTPOJMHT RACT BO3AMONKHOCTH NMOAY4aTh Qoa€e TOICTHE MOKPLITHR 33
MelibIliee BpeMs, 4eM (oc(aTislit 3ACKTPOJIHT, B 3ITOM 3JEKTPOSKTE
HeneCoO6PA3HO NOKPHBATE KONTAKTHLIC MCTAJIH.

Llefounbic 34eKTPOJHTHl NANAAUPOBAHKA. Jlapio H3BECTIID, 4TO
AOGPOKZYCCTREIHILIC QCaAKH MOKHO NOJAYUHTBE PACTBOPCHHCM coAH Na.j-
AAAHA B KOHUCHTPHPOBAIUION ULICAOUH, MpHHeM B Pa30ABJIEHHLIX LLERON-
IhIX PACTBOPaX NOIYHAKTCA 6JCCTALLHE OCAAKH naiaantAa, 1o HeboabLOn
Tonunel. Ecni ocamaewie nanjsamnA sectil i (oaee KOHUCHTPRPO-
BAHHLIX PACTBOPOB, TO 3NAYHTEALHO MOBHIIAETCH BRIXOA N0 TORY H
npy COOTHOWEHIN CAKOro Kajkte M MNa’laaipn 40:1 3MeKTPOAKTH CTa-

HOBATCA cTabHABLIIBIME H B ONpedestHHUM HHTCpBAAC nAoTIOCTeH TO-
Ka MoAyuY3loTCA XOPOuWie ROKPHITHR N3 Ia0ACM. ¥Yseapucnye KoHUCNTPaE-
HH Wen0qH NPHBOAKT K NOHHKEHRHIO NPeicAbROro TOKa, a yBEaHyehlic
KOHILEHTPALHH Naa1adda K NODBIICHHIO €T0. CBernul¢ MADTHLIE OCAAKH
manaaAns GhEaN MoAydCeHE! H3 YAEKTPOAHTA CALAYIOULETO cocrasa: 3.0—

36 r/a nasnagun (B nepecwere na merann) u 150—200 r/n enkoro KamH
IIoTHOCTE Toxa npi 3toM npouecce 0,1-—0,3 A/am®, Temnepatypa 3aek-
Tpoakta 50 °C, exon no Ttoky 100 %. Ocankn Toilikkol 4—Db MKM no-

NYYAOTCS HANPAMKCHHBIMH H MOTYT PACTPECKHBATHCH; UpuMCREnHe TOKA
nepeMeHHof NOIAPHOCTH MO3DOAACT MONYYATh AOKPLITHR XOPOLIEro ka-

qJecTea TOAWAHON Ao 20 MEM.

M3 we ournx pacTBOPOR MPAKTHUEGCKOC NPHMEHEUBC B MPOMLILULIeH-
HOCTH NDAYYHAK 3AEKTPOIHTH Ha ocHobe ¢ocdopuokncaux canedl. Xopo-
lHE MOKPHTHA GLIAN NOAYHEHbl H2 3ICKTPUAHTA CREAYINILErD COCTARA:
4 6 rin nanaaaun (B nepecsere #a Meraan), 100—120 r/a HaTpHA
DochopHORHLIOre (ABYX3aMEIEHKDTD), 20—25 r/a ammouun ¢ocdop-

HOKHCIOFD (ABYX3AMELLEHHOro) #N 25—3.0 r/a Oeusoftioft KHCAOTHL.

KucaoruocTu TAKOro 3nekTpogutra 9—9.5, 110TuUDCTL  TOKA 0.2—

0.5 A/am®. Temncparypa 60—70 °C. Npu Toawnxe 2 MKM NOKPHITHA

H3 3TOO AN KTPD TR DOAYUIIOTOR HaCCTALIIE M, C YBCAHYUERIIEM TOJLLHIIE

2B

BAicck NOKPUTHA yMenhmiaeTcs. JlOoOpoKauecTBCULIE BOKPLHITHA MOMHO

CTOJAYUYHTE H3 3TOrO SJeKTpoanTa a0 TonwsHae 10—15 ey, [Moewimtenne

TEMNCPATYPLW OKazuaaeT OJaTONPHATHOE BO3JNGICTBIE Ita BHCUINHE
BHAZ H CROPOCTL OCaMJAeHHA naanafHAa. [lopbllicHHe MIAGIHOCTH TOKA
CONPOBOKIRETCH  YBRJAHYCHHEM BLIAGMENNA BOAOPOAX H YBRIHUEHHeM
BHYTPEHHHX Hanpsi:eundt B ocanxkax. Becaenite 8 3rexktpoanr 01—
0,2 r/n npotTanuLOMHEBOH KHCAGTH OPHBOAMT K YIYHIIEUHIQ BHelIHero
BHJI TOKPHITHS.

CyulecTBentny tpeanyinecTsom Qocdhatinro 3nekTponyTa asaneTes
€rg BBHICOKAR paccewBalowas cnocobxocTs. Moxopwum npoayktom paa
TIPHTOTOBAEHHA TAKOTO SALKTPOANTA HBAACTCA XAOPHCTHIA manianui,
nps:f OTCYTCTBHH KOTOROMO MOMIUO HUNWLIUBATE MOTUJAJAMYCCKHE nadna-
ani. Jlan noaydedia GochaTHoro 3EKTPOAHTA B BOAE NPE1BAPHTCALHO
PACTBOPAIOT ABYX3IZMELLCHUILE (BOchopHOKkHeabIe comtt. O611an HX KONLEeH-
TRaulls B pacTBope A0JAMHA cocTaButh 40—50 9 or ofwero koauucerpa
cond. Pacteop kunsitaT B reuekmwe 20—30 MEnR B bHALTPYIOT yepes
:ﬁymamumﬁ PHALTP. XaopueTHE NaAnNaAdit CMCIWHREIOT ¢ HEGONBLIMM
KO.-THYCCTBOM BOAL [0 KaWHUL W NPH nOMemHsanHd poOaBisioT K ro-
prrueny pacTeopy docdaTos. I1ociac HONHOTO PACTBOPEHIH XJAOPHCTOrO
daillaqns pacTsop KHNATAT A0 CONIOMEHHOH OKpacKH It BBOAAT B HETo
GeH30iinyio KHCIOTY, NPELBaPHTENEHO PacTBOpPENHYIO. KOppekTipopallie

“SAERTPOJSINTZ NMPOBOAAT REPHOAHHECKHM MOOARJeHHCM XAOPHCTOro nan-

NAaNA, CMEWAHHOTO B BHIE RAUMMON ¢ 8030H. [IpH yMeHbIleHHH Ko-
AMuecTBa HocaToB UX BBOLAT OAHOBPEMEHHD € TanfaIHeM.

CynnhaTrbie anektponnthl. B Anvepatype NociIcasHx JleT ecTh
CoOBIEHHA O TOM, YTO BOIMOMHO MNOJAYHEHHE XOPOIWMX MO KAYECTBY
fannanHeBnlX MNOKPLITHA B 3NCKTPOJHTAX HAa OCHOBE CYyAhGAMHHOBOH
kucauTet. HanGoace noapoBue 3TC M3noKeho 8 pabore [12]. Laxue
BACKTPROANTH OTMHYAKTCS GONBLINM COACPIKAHHEV {IHTPATOR H LONOJHH-
TCALHEIM BBCACHHEM XNCOPHAOB, 4YTO MNO3BOAHIO MOAYUYNTE ONRECTAULHE,
6e3 TpemMH, C BOLICOKOR DPOHHOCTBIO CHENABHKA C OCHOBOR ©OCA[KH
nannanus ToawnHod po 30 mxm. K ToMy XXe bBRedemHe XJopHios
H HHTPUTOB nO3BOJRET NOAY4ATH CylikgamaTHH 5AeKTDOAMT nyTeM
3NeKTPOXAMUYECKOrO PACTBOPEHRN Nannaind. COCTAap TAKOr0 37eKTpo-
AUTa (Cfa} ¥ DEXHM INEKTPOJH3A CACRYIOUIRIE:

Maanapuh (B8 nepecuere ga merann) N { N
AMMORHA xnOpUCTL e - - e - . e . . . . B8O
Hatpuit  azorucroxucawi v e - e s s . - . 40-—B80
Amvounii  cynndany 0B KHCAMA . e e - v . . . 8O0—1D0D
CyaspaMHHDBES KICIOTR e e e e e . TO—100
Ammuar (25 9% -wwi) po pH Ve 1 s e . . . . 8587
flnotocts Toka, A/mM? . . .+ « . . . - . . : 0:5—115
Temneparypa, °C . , .. « . . . . . . . | 30—35

[pHroropneHHe TaKOTO IMEKTPONNTA [POUSBOIAAT CACHVIOUIHM O6-
Pa30M. PACYETHOR KOJRYECTRO XJIOPHCTOrO aMMOHHA M A30THCTOKKCIOro
HATPHA pacTeopaKT B aoge (npnbGanssrensso 8 0,5 or obulero obGrema
pacTeopa). B oTieacHOM oGBEME PAacCTBOPAIT PACHCTHOE KDIAHHCCTBO
RIOPACTOrG MaliadHd B BRO3MOMNHO MEHbILEM KOJRwgeTBe 25 %, uoro
PACTRONA AMMIIKA MPW HATPEBARKH Ha BOAAHON Gave N nocrenew)o
BOOAAT NOAYMEHHBIA PACTBOP KOMIMLIEKCA NanIaxhf B MeXTPOSHT, Colep-
HaAag®A aapiikl @ HETPUTE. [lOCe I3TOTD B NOEVMCanvI0 Cwelp npH
Rl R—0 BHCAAT P2ACHETHICE KOMKUGOISO (YALQPHEVATTE OXWORME  (8COH
HCXOAAT M3 CVALDAVHHGEON KHCAOTH, 70 DAaCueTHOr 8F KOIHYCCTEQ
PACTBOPAIOT B MHAHMANLHOM xOdudecTse noant: Ha 80 r HcioTHL —
60—80 ma Boan). 3avem 25 %-umM BOIRizM Pz TRODOM amwR3Ne |10-
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vorst pH noayucnsoro pacTBOpa Ao 8—9 u TonbKO mocAe S5TOTO
CVELIHRAGT Er0 € OCHOBHLIM SIEKTPOIUTOM, COACD X AULNM Ta1a IHR) . 3a-
TeoM AHCTIAAHpOBaUHOH BoRoH Aosod AT ol uem 10,1 ¥ HEUN @ 3MCKTPONHTA
/10 3agaiiitoro; npoeepsoT ewe pas pH. koppexTiipyoT _2::- D6 -1BIN BO LI
pacTEOPOM aMMHaka, uteGsl pH naxoanaoch B npeictax 8—9. [Moay-
gentd sacKTpoArT Tpebyer npopaboTKA TOKOM © TCUCHHT 2 v npu
tesneparype 30 “C W naoruoctdt Toka [ —2 Afam”, |

IIpn yBeanuciuty NAOTHOCTH TOKA OCAIKH NAJAN2NHA MOAYYAIOTCA
g pupe ryGuaroro ocaaka, [TnOTHOCTL TOKA, fipH KOTOPOH MOMHO nO-
AYUHTh XOPOWKHE MOKPHITHS [ajfajHes. NMOBUILIACTCH MPH YBEJIHUCHHH
KOHIUEHTPALKH N3AIalHA, HHTPHTA HATPHR It MOARHCIBHNA pACTBOpA.
VBenAyeHe KOHUCHTPALHE CYTb(haMUHOBOR KUCAOTHI 3AMETHO CHHMART
ACNYCTHMYK NAOTHOCTE TOKA. T1pH KOHICHTPAMHH B 3AEKTPOAKMTE naljia-
AuA 28—29 r/a ocarknaloTcs KOMNEKTHLE, ONECTRUINE NOKPHITHA, 1O OHH
HMEJAH HH3KYIO NMPOYHOCTL CienaeHas ¢ ociiopofl. [lpn konuenipaunn
16—20 r/a naaiaius nogayuatoTca A0GpokatvecTBeHHuC, GB3 TPCULHH,
XOPOUI CLUCRJCHIE ¢ OCHOBOH NOKPHITHA TOALIMHOK O 30 mEm. [lpH
conepmaniin 10—14 r/a najiazus noayuaoTcd 3epranbHo-GaecTaulHe
Ge3 Tpemil NOKPHITHS ACBOAbLIO Goawof Toawwuu (50—I100 MkM).
[lpu komueurpaunn 4—8 r/0 nannagnst NONYHAKOTCA TIOKPETHS XO-
POUIETO KAuCCTBA, MO TonuwmuHOR Toapko 20—30 mxw; yMEHbLIEHHE
kOUUENTpaRit NaAAagnst a0 2 r/a Bu3biedeT NORDACHHE TPEIIHH.

B cyandamaTHOM 3JEKTPOMTE NAJIRaZHPUBAENHA NLpH OTCYTCTBHH
HMTPHTA HATPHS NOJYSAIOTCA CEphie, TJIOXOT0 KAYCCTBE MOKPAITHA Hae
HPH CAMHX HH3KHX MAOTHOCTAX Toka. Esenenuc ero laxe 10—20 r/a
javeTHo yayuniaeT BuewHnfi Buz noxpwThs. [lpw comepxauni 20—
00 r/a HHTPHTZ HATPHA NOJYHAIOTCH 3CPKANbHO-OAECTALIHE MOKPHITHR
roautpnoit Ao 50 MKM € BHCOKOH NpouHoCTLio cuenierHs. [lpu kou-
weTpaunH 120—I150 r/a KATPNTA HATPHS NOAYHAKTCA XOpOUIFE NO-
KpbITHA, 63 TPEILRY, HO Ha 06pasyax nossAREeTCA MUTFTHHT, NPH CHALHOM
yBE.THUEHHH KORUEHTPAUHH HHTPUTA HATPHA (300 r/aw BLIILE) UOKPMTHA
naanagHes yMKe ODH TOMHHE D MKM H3aYHHAXT OTCNaMBaTECH, NOABR-
AAIOTCA TPEILHHEIL, NPH ITOM P3N0 YMEHBWAETCS BLIXOL NO TOKY.

[Mpu conepxannn 10 20 r/n cyabpamata aMMOHHR Ha MOKpITHIAX
ronwHHol oo 20 MKM TpeldHbl He AONBAHIOTCA; NPH YBEAHUEHHH KOH-
LeHT PALHA CY b aMaTs amMoniiss 1o 50 r/a DOKPRITHA MAOXD CLLEeNARIOT-
¢f ¢ ocHoBOll. Xopomas TIPOYHOCTE CUEnscHHA MOKPRITHA C OCHOBOH
HAGAI0AAETCH Alilb B AMeKTPoAnTe, COACpxkaies csmwe 80 r/n cyas-
pamata aMmOnua. B uHTepBafe KOHUEHTPEUHH CYAbQaMartd dMMOHHI
§0—950 r/n ROAYYAKTCH JaKe 3ePKINLHO-GABCTAULRE NOKpLiTHA, Ges3
Tpewiue U orenanpandi. Karolduid BHXOA no TOKY HIMEHAETCH npH
gTov mano. [pH KOppPeKTHPOBa HHH HNIEKTPOJHTA XJOPHCTHIM NAANANKEM
B HEM HAKaNAHBAIOTCH HOHH XJ0pa, KOTOPHE MONOMHTENLRO BJAHRIOT
H2 Ka4eCTBO TMOKPLITHA; TPH HX HEJOCTATKE MOKPWTHH NOAYNAWITCH
TEMHO-CEDhIMK, NO MEPE HAKOMJEHHA HX A0 KOHUEHTPAUKH 200 r/n
NOKPBITHA TIOMYYAKTCA 3IEPKANLHO-GAECTALIHMY, MPOUHO CLUETACHHLIMH
. OCHOBOR JAae MpH TOMUIMHE MOKPMTHA 100 mkm. [lpn nacenuendx
*ERTPOARTA HOHAMH XIOPa MOKDLITHA NOJIVUZIOTCA XOPOLICTO KANLCTBA.

Mpu Heenenosanin BaHaHHA pH aeXTpoaHTd HA KAYECTBO nad.da-
Jteplds NIOKPLITHI 6Bl30 0Guapyxe4o, avo npy pH 7—8 ocaakx noay-
WANTCH GICCTRILHME, 682 TpewnH, Z0B0/AbH GOSBUOK TOA KDL, HO NPH
pH 7 ux ~crosmengyercst paboTaTh, TAK K2K B TPOLECCCE paBoThl ApO-
HexOAsT OOTRMCICIHHE pacTsopa H pH chuxaercA mo 6, npu 3ToMm
FNCXTPOANT CTRHOBHTCA HECTAOHABHEM, H HAGTIOZACTCH BRIMANEHNE OCL A
pa. Tl saeazurngy oH 30 1) 5ag2eTan JKKRBETRR VAVARIAETCR

60

Temnepartypy 3ACKTPOAHTZ He PEKOMCHAIYETCH MOBLIWATL Boillle
35 °C, Tax Kak TOTA3a YAeTY4MBARTCA aMMHAaK H NPOHCXCAMT FHAPOJH3
cybd aMHHOBOH RHCAOTH.

[Mannaavensle NOKPLITHA HI CYALHAMHHOBOTO ASKTPOAKTE yCNew ko
TPOLLTH ORBITHO-TPOMUHIINCHESIE ACABTAHHS.

MoxpuTHA nandnagHem 3HAYWTEALHOH TOJILHHL MOXHO ROJAYUATH
" na apyrux sackrposmiron. Tax, C. WM. Xormnoewa [13] noeanaraer
cAeAYWUWHA 3TeKTPOAHT AR 3ACKTPOOCAXKIAEHHS NaNAaAHA TOJIHHON
Ao 20 MM (r/a) upy pexumc npouecca:

MNasraaouit xAOPHCTHIA . . et r e e e s e v 2000
AMMOHHH COPIOKHCT A 4 oo 5 |
Avnmuak (25 %, -uwi) . e - e e e e . 4 . 1b0o—200
Coasnaf ®eenora (naorhocts 1,19 rfew’) , . . . ID-25
Caxapun (M4 NMHpHEHH) A e e e . . 03—-10
pH MEKTPU'HHTE - ‘ - - - - - - - L] + - . N 8—'916
MaoTnocTs Toka, Afam® - . . . « + o+ .+ v . D218
Temneparypa °C . . e e 4 e 4 e e . . 1825

ZTOT paACTBOP HAXOAHTCH B K2aTOANOM NMPOCTPAHCTEE; AHOIHTOM OpH
3TouM CAyxHT H—10 94 -nuit pacreop ceprorucnoro amsouns. KartonuT
COCAHHACTCI C AHONMHTOM € NOMOILLIC HOITHTOBUH MemOpanw WAH AHadpar-
Mbl H3 arap-arapa, HacblOICHHOH CeprHOKHCILIM aMwmonpem, WKaroanr
rOTOBHTEA PACTBOPEHHEM XJOQPDHCTOrD naAaafHe B ropAded COARHONA
KHCI0TC; I‘IEL:I}"-!EIIIIH[TI pEICTEGp MCOJICHHO, TIPH NEPCMCUUIBALHE no06np-
JIFICTCA K PACTBORY aMMNHaKa K HAarpepacTcA na BoASHON 03He 10 NOJHOTO
pPacTEOPEHHH OCANKA; NOCAE ITOT0 B HETQ SBOAAT CEPHOKNCALIH aMMonni
H Opranuyeckyrd JeGaBKy. 3aTeM NOJVUSHRHBIA 3JeKTPORHT (GHIABTPYIOT,
I OH FOTOBR K ynorpedacHHio,

Herany PeKOMEHAYETCHA 3arpy#aTs B BAIIY © YBCHWYCIHEM ONOT-
HocTy Toka Ma 30 9 suie womuuaauvnoro o tTeucuue 60 c,

Ha xauyecTBo NOKPOLITHA HW3MEHCHHC ROHUCHTDAUHH CePHOKHCIOTO
AMMOHHSA, CAXEBPHIA H AMMHAaK3 NpakTauecky He pauacT. Koppeowt:
pPOBafiHe 2JIeKTPOAMTA 3aKIIOYASTCRA B BOCCTARIOBAGHRH Cro NEpPEBONa-
1A ILHOrC COCTaBa No naanazinie B pH pacTEopa; CepHOKUCILA aMMOIHH
OpaRTHYeCKIl He pacxoiayerch; AolaBril caxapuua B xoaguectee 08 r/a
BRECAKRTCH Nocae nponyckanny 1,5 Ay’ a KOAHUCCTBE SJeKTPHYCCTRA.

[locie KOPPEKTHPOBANKA N0 CONMH NAAA3ANA MPOBOLAT QUALTPALHK
37€KTNOAMTA vepe3s cAol akTusHposanHoro yrar. [locne 30-kpatioro
KOPPEKTHPOBAHHA NMPOUCKOAHT 3HAYHTEILHOE HAROMMEHHE NOCTOPOHHHX
COAER, KOTOPOE NMPHBOAHT K YXYAIEINK KAYECTRA ROKPhITHA, NC3TOMY
enGXOANMO TPORABOANTE PereHepawn sJekTpoanta. Ee nposoant xn-
WHMCCKHM NYTEM. BOCCTAHOBIEHHEM KOMMJEKCHLIX HOHOB NANLIAIHA 30
METATIZ3. B KaueCcTEe BOCCTANOBHTEAS! PEKDMCHAYETCH HCIHOAL30BATH
MYPABbHHORUCAKE HaTpuil. PereHepaur s NPOHIBOAAT cAeAyioEM obpa-
OM" W KTPOGUT noakicasior coaanol sueaotold no pH 1.0 v narpesator
a0 KHmeHHA. B ropAawii  pacteop npubaslsioT  MYPABBHIOKHCIWA
HATPHI W3 pacdeTa 5—06 T coan s | T METUIHYCCKONO MalAains,
3A1eM  3IEKTPCJKT KMASTAT 8 Tewenwe | —2 v no noaworo Bogera-
HOBNCHHA NAMSAINA. NOCIC 5TIT0 O3 33XK1a10T J0 KOMHATHOH Temne-
paTypal. B pesvactare YACTHYKH 0Y1a2/Md oCeAai0T HE AHO; PacTpap
COIBAIOT. OCA1CK (PHALTPYIOT, NPOMLiKkaIOT Yeped GHIBTP & Jj-Htai pa-
CTBODOM DAAHGN WIAZIOTI B HECKOZLAS Da5 rofaNeHd IRCTHALTHPGLL 1011 A
goxnoi. Qcanox, OCTABUIHHCE HA (DHALTDE, 36T 8 ZAJILHO M »d
AQJYHEHHE XJOPHCTOro NaJaafKA.

Henosazka ank paGote 30ekTIHTE NLLTLIHPORUIKA N Lo ibl
n raa. 29,
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Tabasnua

29, Henmohankw B pafore SALKTPOAHTA NAANANHPOBAHHS
B enocobel HX YyCTPaHeHHsA

JederTut NOKPLITHA
W HENOIAAKH

Bo3voMHEE NPHYUHLL
ROIHHKBOBEHNSA

Cnocofint X
yCTpaHenis

TovHmE W PHIXAR
OCAET0K N3AAAANA

MMnoxoe CleNaeHH e
MOKPLTHA €  OCHOBOW,
fesyHIeRiE

Bucokag  nJaAOTHOCTE
TOKZ, WEIOCTATOMHOC Te-
peMPITHRAHWE

JACKTPOANT  38TPN3-
HCH HOHAMH wMcan |[LIH
OPraH{HyYeCKHMH  NDPHME-
CHAMH

CHusuTh NACTHOCTh
TOKE. VCHAHTE NeEpLMLe-
L HBAHHE

PunLTpanya ANEKTpO-
JWva ucpes  ARTHBHPO-
BakiA  yronw, Opopa-
GoTEa 3JEKTPOIUTA TIpH

HH3ZKOH TLROTHOCTH TOK

Toueunwe acidekTH 12 Jarpasienne INeK- DUALTPALMA 3NEKTPO-
NOKPTHY TPONMTA OPraHMuECKWMH | JHTA NCPe3  AKTHBHpO-
NpHMECRMH BAHHLI Yrofhb
TMoKpRITHE  OATHHCTOE Huakas KHCAOTHOCTH Koppektupopauve pH
Manan CKOPOCTD Manan XOHUEHTpPaUHH KoppeKTHpoBaHHE
CCAMAEHHA NaAN3AMA nafinagus B SAEKTPONWTE | 3NMEKTPOIHTA [0 COJH
maanaams

2. JnexIpoSHTH AAfS OCAKAEHHA DONIHA

Pousii notyunsn pacnpocTpanesne 6iarogaps ceoeh RHEICOKOH OTPa-
WATCNLHOA cnoco0HOCTH, @ TaKsKe TBEPIOCTH, HaHOCOCTOMKOCTH H OOJib~
oM XIMEMECKOH CTORKOCTH B arpeccHBHuix cpepax. Ilpuuem oTpama-
TenbHAR CNOCOBHOCTL POIKA, B OTaMYHe OT cepeGpa, He HIMEHACTCH
npH ASHCTBHH H3 METaNT CepPHHCTHIX coenHHenHi. KOppo3HOHEBE HCMH-
TaHWA HA NEPENAR TCMAENATVD, BHCOKYIO BAAXKHOCTL # 3 9% -unil pacTeop
NaCl Tatoxe NMOKZ3a0H XOpOLIVID CTOHKOCTH POEMEBLIX nokpuThil. Ponyi
oBAaIACT HE TONBKO BBICOKOH MWKPOTBEPIOCTHIO, HO H CHALHHMH BHYT-
PEHHHMH HALpPAXKEHHAMH {BCACACTDHE CKIOHHOCTH NOr/OUIATE BOAADPON)

B uacTtosuice BpeEMA YXKE HAKOINACH Goabiuoh 06bEM CBEACHHHA
0 paBoTe B NPOH3BOACTBCHHWX VCJAOBHAX cyabbaTepx H (POCHATHEIX
SJNEKTPOAHTOB, NPHYEM hocPATHHE JICKTPOIHTL HEDOABIVIOTCR 1A naay-
YeHHA NOKPHITHR NPy MANLIX ToNmMuEax {1—2 MKN). Bce ocTAabHLIE pa3-
paGOTAHHHFS WIEKTPOJINTH TaKHE, KK a-mrmomrrpamuﬁ, AMHHOHHT-
PHTHBIF, AEpXAopaTHH. HE BHIWAH 33 npeic.isl na6OPaTOPHBIX HeCAe-
AOBAHHH.

Cyapharnsie saexTpoaiTet, [OTOBATCH 3TH NCKTPOAUTEL M3 COIM
pOAMA W CCPHOH KHCAOTH. CeoficTEA SNEKTPOAHTA B OCHOBHOM 3aBHCHT
ot CriocoBa €ro MPHrOTOBNEHHS. Tak Kak pOINN B CEpHOKHCIOM pa-
cTEROPC OOPasyeT KOMILIEKCHHIE COEAHHEHWM pA3IHUHOTO COCTapa: Men-
THHA Cyab$paT Rha{SO4)3-15H0 coaepxHT poiHit B BHIE KaTHOHA
Ric(H.OVay— ol OHY M~ KpacHas “OAH(pHKAUUA Rh>(SQaqlq-4H:O He
caaenxirs rpoGoannt rpynn SO, NMpu 125~ C s3akmoaeiicTsien poHA
¢ UENanA KECADTIVM N0 18€TCH KeITLM LTOFECRHIHDA OCRI0K, B KO-
TOpvy COCTHUWENKRE POAHA H SO?— paero 2:13 yBPIHUeRHE TeMACpa-
1yvpu 2o 70— ONG (. IPUBOIAT K KIMEHEHHK) 3TOTD cooTHoweHus po 1 1 3
(| AV A3ETS9 yRE JeTeHHS 0CAIOK: JansHcKUlee MOBRILUEHsE TeMnepa-
ryple an 200—300 € npuBoIT K oforailiedns HOHaMA S0O:;~, uo
coomHoucre Rh kK SO ocractes pasuws | 3. [ToaToMy B pacTeope
G 2aBRCHMOCTH OT NPHFOTOBACHHA MOFyT HAXOQINTHCR TE HAU HHLI®
KOMILAESTd POART. UTO BHIDAWARTCH B OKPACKE INEKTPONHTE K OVIET

&2

CKA3pIBATLCA H3 CTPYKTYype # cBoiicTBax ocankos poxif. HMa pactno-
POB, MMCIOIHX KPACHYIO OKPACKY, POANH BLLARASICTCA B BHAC {ICPOLUKA;
H2 PacTBOpOB HKCITOrO UBETA MOMKHO NOAYUNTH NAOTHLIC GaceTsLHe
MoK THEL, BJ'IE'I{T[JOHHTH pﬂﬂl.lpﬂﬂﬂlﬂiﬂ COCTOAT B OCHODBIOM H3 AB¥X

womnoucutTon: 2—60 r/a pogus (B Hepecdere na Mervaaa) n 50—
300 r/a cepiioil gicaoTh

Llasi TOHKHX NOKPLITHE HCHOALIYIOT MIA0 KOHUCHTRHPOBIIHILIE pa-
CTBOPN, LAR NOAYSTHUA 0c2AKOD GOALIWEHE TONHIKIL — (04ACC KONUCHTPH-
posannblic. [loBpiureune TemaepaTyplt pacToopa. KOBNEHTPAUHH  oO-
Aust {prc. 11} ¢ nepeMemwunanun (Kpuswe [, Z) nNpuBoAfT K nobhiwe-

NN
80 — 3R 60 .
. £, " o ~
" ')i/fff S Q{T\\. !
/,/ 2 | E \\ ~J :
g 60 i | R 40 D s Y
v € ~
‘§ | "i’/ & \\- e
Szl | B
25 /4 i‘f ¢ 40 80
leMnegparmypa, “C Tacmeocme moxa, A/0m?
Purc. 1. Banstune vemnepatypu Puc. 2. Bausuue nI0THOCTH

SAEKTPOJIHTA H NEPEMCIIHBAHUA HA Bl
XOH 110 Teky poauA {coacpxauuc Rh
R sAcCKTpOANTe B /M) WpH AADTHOC hepaTypa 3AckTpoanrTa 43 °ClL
TH Toka (A/avu*}: I —79 2—53,3—-3.7;
1—062—123—124—25 1—21

TOKZ H KONUCHTPAUMH pOKA
{r/n) Ha BLxGA MO TOKy (TceMm-

HWO Bhixoma o Toky. Cepunad wicaoTa Malo BAWAET na npolccc po-
ovMpoBania, HawboJace 3amcTHoe BAHSINE ONJ3LWBACT nAOTUOCTE TOKA
(pnc. [2). IlpH BoiCOKHX NAOTHOCTAX TOKA MOJAY4AIOTCA NAMNPHRKCIIILIC
NOKPLITHA, [IPHYEM NMPEICILHO JOTYCTUMAR MJIOTHOCTL TOKA PACTCT € KO-
QeHTpaluKedl poiuf. Kpusue karonuoil nmeanpuaauwing {puc. 13) HmcioT
AB3 RPKO BBIpAMCHHLIX Y4aCTKA: Y4ACTOK 3HANHTENLNON NOIAPA3AUMY
PPH MaAnX NJICTHOCTAX TOKA, HWMCIOWHR pHPPysnoHHBI Xxapakrep. o
Y4acToK KpyToro noflbeMa B obaactd DOJbWIHX NMAOTHOCTCH 'm'ua
CODTBETCTBVIOUIHY XHMHYRCKOH MOASIpH3ALNK, ‘

~Has usrovopaenss PoSneBLIX 3epKaa A. I'. Camapues pekoMcuayer
SACKTROANT, cofepmamni 2 ria poawst n 20—30 r/a HeSO. B stom
CAyudae aHOABL M3 NIATHHD NOMEULAKT B NOPHCTYIO AHAgPArMy, AHQJIH-
TOM CIOYKHT pacToop, cofcp:mawnit 25—50 r/a 1504, onoTnocte
Toka npu 3tom 0,3—0.5 A/aw®, Tewneparvpa — (18=25) °C: a3 15—
30 mun noavuawet NoKpuTHA Toawnnod 0.1—0.5 Mev ¢ koaddguuncitTom
orpaxenis 70 %. Iln® poaHpoOBaHuA MCTA-LIH3YMPOBAHNOH CTCKARNIIHOH
NOBCPXHOCTH PEKOMEHIYIOTCA PACTROPLL, HWMEIOLIHE NMOBLILUEHHOE COICP-

KaHHC CepHO#H kHCaAoTH (30— 100 r/Aa): a1eKTPOAM3 BEIVT NDH R.I0T-

HoctH Toka 01— A/am™ B tevedne 10—60 muu, npuuem OaecTau.uc
MOERLITHA MOMN™ GuTk BASYYCHB TOJALED o XOPSWS OITLCalLHL .G
HOLIO ke, Tlodyuente poRHCBLIX NokpBITUH Toawwuofl Goace 1 MM
33TPYAKEHO BCACICTRIE 00pasosditis Tpewini. Jan nojyqentst 0CAIKOD
TOAWHEOH 53— |2 MxM npuMenaTes GolIee KONLCHTPHPOBA HHLC DA C RGP

TAROrC cOCTABa ! .41 TOW pPeXHMC Npolccca;
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Poanfi (B nepecueTe Ba MeTS) d.G—BP
Cepudd KHCIOTA 30-—4_.3
Temnepatypa, °C 48—55
[novnotTs ToRa, AfaM 1 0—05

Ocaaxi Toawmtuail 25 MrM pekomei1yeTcsl NoTy4uaTL i3 pacTeopa
eaepyiowere coctana (r/a} ups pexnve npouccca:

Paaui (B nopecHeTe B MeTAn) llﬂl.'jD
Cepuan KHCI0T2 o
Temneparypa, “C [:;5

.2
[trnoruocTs TOoRd, A/av

[INMMCHACTCS NCPCMCUIMBARNIC 3TCKIPOIHTA. |
HeofXOAHMO OTMCTHTD, 4T0 KJ'ICCTRO (IOKNLITHA DO MHOIOM 32BICHT

OT 'MCTOTLE HOXOANHWYX CoAcil KB KLCHO: B, ocolenno Bpeldsd MO
XTOpd, KOTOPHWC  CHOCOGCTBYIOT

NepexXoay JKEATCH MOAHGHKALHN
coait 8 wpacuywo. B snekrpoaute
poanposauusi pereicrsue  GOnb-
IO ArpecCHBHOCTH €ro HaKamTh-
BAWOTCST NPUMecH MHOMUX Meras-
JOB, MPIHCM BCC MCTAJL, RpoMeE
HURCOR I HILHN, ABAAOTCH BpCa:
. i MH 1l COACDXKAHWEe HBX ue joa-
I MHo npeebwate 2—3 mr;:r._-ﬂpn-
: : - MeCcH EI0YNLIX CORIRIICKHHE Bhi-
f‘?_ 73 4 ILBAKT NACCHBAUKID OTACTBHHX
| ¥yMACTKOB KATONA, HTO TAKMKE YXYHL-
1'ACT KauecTBO RokpHTHA. flna
y1aaCHHA NPHMEced NPHXOANTCA
npuficrate K PCrcHepannd 37CKT-
saunn poamst (r/a} B cyasdayuoy  POTHTA ARHA BhICAKHBAHUA POIHA
3ACKTPOANTE: B Biade ruapooruci. Has cuuXe-
i —30; 2—24; §—12, 4£—00 unA noyTpeiunx Uanps:xKennd po-
RUWCBEIY NOKPHITHH B 2JEKTPOAUTH
poanponanua NoOaBAAOT PAL COeERMitenitii: K UiX 4NCIY OTHOCATCA cCp-
NOKHCABLIA MATHUA, cyaAndamat Mariis copuoxnciuii amOvMHIM, cene-
HOBAY KncaoeTa # ce co. B 3acxkTpoaniTe caeaywowero coctaga {r/.a)
H peAitvMAa ICkTROA3A:
Poanii | n nepectcTe W3 METasn) 10

S

|
-,

Tnomuoemy moxa, A/dme

a . '

ag¢ ¢ -091 -02 -03-04
flomenyuos , B

Puc. 13. Kpusule karofuodl nonspu-

Cepnag ryCaOT? 150
CeproKHeail Martui 5050

. T
Temmepatypa, 0'2—-60_—0'5

[Iaornocts Toka, Afaw”
GLeTit oo doeas ocadkn Tomunnes (0—12 Mk Kornuvmipaunra 1ob6asry
conCHORON KNcAoTW 7 PACTBOPC MCHAETCA OF 0.1 no 8.0 r/n, Graro-
rpNATUOE Ee BOAICHCTBHE MPOSBAUETCA B KOMLEHTPHPOBAHHBIX PACTBO-

p. 0 TIPUNCM MOKPUTUA COmepaT cotell o wehoAullux RKROJHUYECTBAaX.
Flo o rordMB CGTSIMID LTN MM9TORICHH® 39CETROINTY ARAACTOR XAQPHC-
aee et AP Ero OTSWTCTRHIE B -7 vd- s FOTOBHTL M3
W1 nevae e G Anw Pay™ieTangme oo crrTES ORI TG o TR
pacTouRe o ropsveft Bose npw Tewnegarypwe T8 °C K_, RO-TNYEH:-
sy L Tec Py neGOTLMTHMK TIORUEN MY sa0agosior 30—40 8L -ann pa-

CTRON ILE TN, APH 3TCM OCAMIACTCS MEATHI FIAPAT ORNCH PO.LIRL CQOT:
gomene cieiviowee: na omiy uacts RhCl,- 4110 Gepyr 3.7V r KOQH
[Maate—, Lzmaesdw npobepAwT acGaaxcmtem | —2 wanew hepos

&4

(pTanedHa: ecan npo6a OKPAIWHMBACTCA, TO 3T0 YKAZHEAET HA OXOHUZRHE
peakuyd. Ocalok npoMBIBRIOT ropAundM 5 9% -uuim pacteopom K2SO,, sa-
TéM Ha BOpoHKE DBoxuepa ero oTaeasldT # NpPOMBIBAOT AC OTCYTCTBHA
B pPAcTBOpPE HOHOB XiIOpPA. NOCNE 3TOr0 0CAAOK MPOMBIBEIOT BOAOH A0
ynanenns K250 Mapoorncs pacTBOpHIOT NpH HArpEBAZHHH H Mepeme-
LWIHBAHHYW B CepHOit khcaoTe (1:1). [Jpyrve KOMNOHEHTH A06aBARIOT 8 pac-
CTEBOPEHHOM BHMJIC H NOBOAAT BOAOH Ao Tpebyemoro obkema. Bagee mpoc-
ThIM ABAACTCA SAEKTPOXHMHYECKRH cnOcO6 pacTBOPEHNHA PORKHA; NPH pacT-
RODEHHM NOOHA NPH NOCTOAHHNM TOKE B CEPHOH KBUMOTE HA NOBEPXHOCTH
poasust oGpasyeTca NAeHKa, NPESOTEPAMAICILAR ero fIepexos B pacTBop;
HENOJIL30BAHKE AASl €r0 pacTBOPCHMA [EPEeMeHHOTO TOKA Aeader fnpo-
nece. 3gdexkrusaniM. Honoasayn 1ox uvacroweit B0 Ty, poanit Moo
pacTBOPHTL B pa3GaBNEHIbX CCPHOA H QochOpPHOH KHCMOTAX ¢ BHIXOLOM
no toxy 0,15—0,5 % npd nnorHocrH toka 15—25 A/am % Ilpu kos-
LENTpauHH pop¥a B pactsope | r/J1 cKOPOCTb ErD PacTBOPEeHHR YMeHb-
mwaeresi. [lpocrora BLINOJHEHHA 3Toro Ciocoba AefIZeT ero nepenexrus-
HhM IIA  KOPReKTNpoBaHds anekTpondToR. Cynbsdatnuilt anexTponuT
TpebGyer npopzdorke TokoMm gpo 0,1—03 A-u/n, poawpoBaume ocy-
LWECTBNAAETCA C HEPACTBOPHMBLIMY NJAATHHOBHMH WIH pPOAHEBHIMH AHO-
aauy. B npouccce paboThl poaMeBLH XICKTPOJAMT 3ArPASHASICA Opd-
MECAMH METAANDB H OPranH4ecKUMH BetlecTBAMH. (OT OpranHycckHx
npuMmeceil ocpoboxfaeTcA o06paGorKof pacTEOpPaR AKTHBHPOBAHHLIM
yrnexs win godapiaennem B pacteop 30 J5-KOH NMepeKHCH BOZOpoAa H3
pacuera 10—I15 mn/n ¢ nocneayouwMM KHOfdeddem M HALTPALHER.

[IpH HANHUKK B PECTRODE DpPWMECEH P2 ATHUHEIX MeTaNnoa npuberzior
K PEreHEpaitHy 3NEKTPOAHTA — BOCCTAHOBIACHHA POOHA LWHKGM., OKoH-
YZHHE BOCCTA HOBJE HUA POLHA ONPERENRIOT N0 o6CCUBEUHMBAHKIO PACTBOPA.
Buinanwnfl ocanok cHadana o6palarniBalor MpH Wi PEBAHUA COARHOH
kncaoTod (1:1), a 3arem asorHo#n (1:1), mocie yero ocajok TLLATENbLHO
OTMBEIBA1IOT OT HOHOB X0pa, BLICYIHBAKT ¥ 3ITOT MOPOWOK HCROML-
3YIOT AAA NPHrOTORNEHHA 3nexTpoadTa. Jlns axtupvMpoBanHa paeraged
{uToObt HEe nonNapfasiv HOHLI XAOP2 B INEKTPOAHTH) npuMeHreTcs ayubo
COPHAR KUCAOTA, AHOO CMECh A30THOH H CEDHOWR KHMCAROT, MONHO TIpH-
MEHATL KaToAMYX 0GpaboTky 8 cepuoit kucsore (109%-HoR). Bonbuan
HYBCTBHTE/NLHOCTS CYALPATHOrO IJEKTPOAHTE KO BCAKIM nNpUMecsas Tpe-
Gyel TwATEaLHOIO BHIMONHEHHA BCEX TEXHOJOl HUeCKuX ONEpaisil.

PochaThuie INEKTPOARTH. OHH NO3BOIRIDT NOAYUHTS TOHKHE W Gnec-
TAWHE DOKPHTHA, KOIDOHUHEHT OTPA™EnHA NOKPLITHA, NOAYYEHHLIX
H3 HHX, BLIle, ueM ¥y cyfeppatonx. [lpuroTtasnuearor ux pacTsopeHHem
CBEAECOCAKARHHON rHAPOORKhcH polddA B $ocdopHoll KHCNOTE M JOBOAST
KicsoTineTh parctrRopa o [[. Paereopense meayr npu B0O° C, uto
3aTPYAHAET PEreHEpALSo SJIeKTPOAHTA, TIO3TOMY CYULeCTBYeT ellle OJHH
MeToJ NPHroTOBAeHHA 3aekTponinTa. K warperosy no 30 °C pacreopy
XJIOPHLTOre POIMA O KATWIAM OpW uSpruewsiatsi 00628810T 30 %, -Hyio
[HeA0%h, MEPCXOL PO30BATO-HEITOH OKPACKH B CBETAO-MEITYIO YKA3BBACT
H3 OKOHuanue peakuWi. Bemaswnil keatsii regpat oTdhHALTPOEKBAIOT,
RPOMHBAIT. KHCNCTHOCTH pacTBOpa2 Be W30€#aHHE THAPOAM3a RnOk-
JEePXNIBaeTCHd Ha BHICOKOM ypoBHe. AR NOAYYEHHR ROKPHITHA © X0-
poOLlel cTenedbio OTPEMCHUR MPHMEHRIOT CASlYIOLWKE 3aekTpoIur (rja)
PN POIKKHME AZeKTPOAH3A:

Ponrni {B nepecuere ua merann) C e e e e 2
Uprodocdopran RHCIOT3 b e v e . . e a0
pH anextpoawTa e e e e e e e . . . LiI—13
Temnepatypa. °C PP . - . . Is—20
IlnoTHocTe TOKA, A/oM - e e e e 2,15
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[Tpi NOBHLICHIEIX TEMACPATYRAX MIOTUOCTL TOKA MOMET 'ﬁhl;‘b yr::c-
Anycna. Tpeilpdbl HAYHHEKT TNOABARTLCH MpH  TO.ILIHIC |—2 mKwM,
& npu [aJbHERLeM YBEJHHCHHA TOALLHHEE Ha(MIORAETCA OTCHANBIHME
NOKpaTHA. Qocharhblii MICKTPONHT TAKKE HYBCTBHTEIEH K APHMECHM
It IpH WX AZKONJCRHIN €r0 NOABEPraloT pereHepa UKy Ao aroro K pact-
popyY NOGaBAAWT MYPABLHHORMCILN HaTpUu U pACTBOP HArpERANT OO0
kinenns. BHOasiiii 4epHbil 0Caf0K OT(PUALTPORLIBAIOT M o6pabaTeBaIOT
AZOTHOM KMCAOTOH, TPH 3TOM H3 0CAKA YXOIAT MNpHMCECH pAZAHYHLIX
meranion. OCraBuiHHCR m:a,‘umr. EDCETBHHBJIHBHEU'I' B cpeoe BoaAOpPOLS
npi TEMTIEPATYPE 700 —800 °C. Toc.1e 3TOro poAHi CMCWHKRANT ¢ XIOPHE-
Tun kaaden B enoTrowendy [:5 W narpesaiot B TpyGHaToM nedit B TOKC
piaHoro xqaopa. [lpi 3ToM MOAYHAKT XIOPOPOAWAT KATHS, KOTOPLM
PACTBOPAIOT B BOIC H HCNOAL3YIOT AJSL MPUTOTOBJEINS INEKTPONHTA.
KoppeskTHpuBanie npeHiBuART 106aADOHIEN FHIPOOKHCH PONHI R CMCCH

C docOpHOR KNCIOTOH.

IV. 3NIEKTPOOCAXAEHHE TMPOYHUX NAATHHOHIOB

1. DAeKTPONMTH AN OCAMNEHHA OJNATHEH

INCKTPOTHTHYECKHE OCAIKY NAATHAS XApaKTERHIYIOTCH BbICOKON
CTONKOCTLX) K KODPU3HH H HCTUDAHMIO, Wa HX [OBCDXHOCTH HE ofpa-
2YIOTCA OKHCHBIC 1f CYbhHANLIE BABHRH, ROITUMY naaTHHoRLIE nlglxpu'ruﬂ
MOTYT HPHMCHATBCSL BO MHBOMHX OTPAC/TAX npovuuacHrOCTA. lhiaTuna
AHANMTEALHO MEirhlIe NPYMEHSIeTc B NPOMBLLISHHOCTH, YeM NaJnaiui
4 POAMH, TAK KaK OHZ OueHb JEQHUHTHA H UMEET BHCOKYI0 CTOHMOCTL.
Ha nyaTHHOBOR OCHOBE MOryT ObiTh OOAYMEHBl pasIHuHBIC 3MCKTpO-
AHTHUECKHE CNAZBbl, 00:1a1810WNe 60ALILOIH CTORKOCTRIO K HIHOCY, 3po3vd
H KOPPO3HH, TAKKE, KAK NA3THHA — poAMil, NAATHHA — NaZAaNdH,

D.16KTPONHTE (A THHHPOBAKN A MOTYT GBITh KaK KHUIEMA, TAK H 1e-
JOMHLIMH, H VIP3KTHUECKH BCErAd TPOIECS 3JACKTPOOCAMNLHIRA MACT & He-
pacreopiiMbMii 2H03aMH. HCxoaHLIM TPOXYKTOM 11 (IpUreTORNEeHHA
AeTpOIHTOR RBISCATCA  XAOpHan [33aTHRE PLCL; #an xaopnaaTHHAT

natpius Na:PtClg-6H20. | _
docdarasie anexrpoante. COCTaB 3TOT0 3JEKTPOJHTA CACLAYIGHIHY

(r/a) npu pesnme paborbi

MNAATHHOXAOPHCTOBOINPOINEN KHCAOTA ) 1%;
Hatpri $ocdopyukicabill {.myxzam_emeunmlu} 20
As0ihii » (nBYX3AMELLCHHI) 0105
MroThOCTE Toka. Afam S

Tesmneparypa, "t

[py 9Ty YCIOBHRY N0J3YUAT GrecTRine ocaiky toauwnuos 0,1—
(L5 wam. Coll ToAMHRA YBOHAMBaeTCS GIeCK MOKNHTHA licuesaeT. B ka-
qectEr NDCYMLBHIOR BAHHH A0 VMEHbIIEHNs 10TEP: naa‘rmjm DU¢KOMCH-
= FTCS et oAt bAGBATL GOCHATHIA LTERTPOMET T Y MEKL MEAHTH €8 nO1 LEHT-
pa-ien (4—8 v oy, llokpuTitd K3 pochamor sV RI[LINTA NOPHITHI,

L

AEE e S e AN TATUHTRY |3 A At nn a0y £1ANEeb € ROPY Ecay

A 4l eTE o307 SEYTY O APNRE RO TORD N3 | —2 mMHH yeps MH-F-
Nl 7 o 1T S NpH KOSHIQTHO T'l'.'.'.'-ll"[f‘p.?f"\f?!.' tt MO THOCTH TOKA

N ]—ud A aM T T0IYUarTCR NAOTHRIE OCAJKHA ToAHKCOH A0 20 MEM.
i_iﬂEbII_LlEIIIIwI:‘ MNI0THOCTH TOKA OpHPORNT K CHHMCHHWIO BhIXnNaa 1o TOKY.
ToaTite MISOMTIR NIATHEDI MUKAC NGAVUNTE HY CICAFIOWEro 39€KTPO-

645

auva: 24 r/a anopnaatinara amMonns, 120 r/n oxndozamewcrnioro doc-
darta uaTpua npu roTnoctd voka 0,.3—0.4 Afam”.

[lpy AAuTEALUOM 34CKTPOJIH3C RA KaTojc OOPa3yeTcd ryGuaTili
OCaJloK, KOTOpW# opems of Bpevclhl HeobDX0AHMO YAAARTL, TAk KaK MoA
HUM LIPOAOAAACTCA POCT NAOTHOMO NOKpuITUn. Ilpuaciciuie nepescuuna-
HHA HIH LHPKYIRIHE 3ACKTPCAHTA [IOIBOIRCT 110DBEHCHTE MAQTYOCTEL TOKA
o 0,4—0,5 A/avw w Torpa upy temnepatype 60 °C noxio noayunTn
MOKpuTHA Toawkuoid Ao 100 MxM. DaeKTpoANT NOCTOSNHHO KOPPCKTH
pycten, urobu KONUQUTPALAS naaTHiiL B IteM cocTatanaa § r/a. Haren-
CHHKIUNSA 3/CK1POITS JOCTUFICTCA 33 CYCT NPHMCHCHKA YALTPA3RYKaE,
TOTda NAOTHOCTHE TOKA MOXKeT OulTh MOBLIWEHAa B 2—3 pas, npHu 3Tom
NOKPLITHA NONYYAIOTCS GACCTALUNMA W, HAYNIAA ¢ 5 MKM, GECNOpPHCTLIMI,
Lnst npaBHABHON IKCNAYATALUM STOM YCTAHOBKU 1COGXOAHMO PABHOMEP-
NOC pacnpeaeferiic yAbTPA3BYKOBOro foaf B 3AEKTPOSBITE,

Lo npurotosacins ¢ocatiioro 3ACKTPOSLHTE KAaAALI KOMAOUCHT
COCT2Ba OTICbNO PACTEOPSICTCA 8 HCDOMLIOM KOAINECTHC BOAW, PACT-
BOp NJOPNAATHHATA NATPHA WA XAOPHOI MAATHUL DAKBAIOT B POCTBOP
POCHOPHOKHCIOND 3MMONNA, BUMADILHA CCEI0K KTOPILTATHRETA aAM MOl
aT(hHNLTPOBLIBAIOT # obpalbaTwnacT pacTiopos (POCHOpPIOKKCAOrO part-
pitfl. 3TOT ACKTPOINT MOMKIQ TAKKC FOTUBITE OAROBPCMCNULIM PACTEO-
pEtiHes BCCX KOMNOUCUHTOB B BOAC C NOCACIVIOLWLIM 11X KIIRKUYENHUCM B TC-
yenie d—06 4, NOCAT NEFO RICKTPOOAMT AD0MKCH UMCTL CRCT.TO- AKCATLH
uset, Ilpn HakoiLICHHK B 2JCKTPOJMTC uOLO ropa  (npu nocronniom
KOPPCKTHPOBA UK XJOPNAATHHATOM aMmoOuNd} paGoToCcnocoGHOCTE €ro
CHHM 2CTCA,

JlnamuHOUMTPUTHEE snexkTpoasTa. Coctap (r/fa) n pemiM pabo-
T OAHOIO H3 T3KNX SAEKTPOJANTOB CACAYIOLLMIL:

TLiatuite AHAMULONHTPHT 10
AMMOIER  230THORHCALI 100
Hatpud  azornokucami 10
AmvHag 2D 9 -uwi, wma/n 50
TLioriwets  toxa, A/awm? 6—12
Temneparypa, °C a5

Mpic NpYroTOBACHUH STOFC ACKTPOAMTA K PACTBOPY NAATHHOXJO-
PHCTOBOIOPOINOH KHCGIOTW NPl Harpesauil jo 85—90 “C nocrencuno
AOGADTHIOT 230THOKUCALIE UATPUR, E3NTLIT B ACCATUKPATHOM pazvepe
Mo CPABMNCHNID ¢ KOJIUUCCTBOM OAETHHONJIODHCTOBQIOPIANOR  KNCTOTR.
IIpit 3TOM HIYT CICIVIOLLNT peakui:

He (PtCle} +2NaNO; =Naz (P1CH) 4+ 2Nall +2NO,
Nar (PtCh) +4NaNQ2=Na- [Pt (NO:} .| 4 4NaC|
“rro NITPOMLiaTLNE

Pa TRop TCTRPAUNTROMNIATOATH oOMIRIAFIOT 1l K ICMY npll.’llmamT
5 9% -uuil pacToop aMMuaka

Naz [PUNO:) o] +2NHy=Dt (N1 (NO,1: + 2NaNOe

Uepes 49a-TUP0OC BPEM® BLITAIACT TBOPOAANCTWR AenTull 0cd 10k
LRIHTDOL WA MUNT L1 Wi, KOTGPWIE  OYiL.L210T  MIOFOKPAYHON Cpe-
KPHCTAAI 3R LI

Anaussonsr il aa IITKTPOSNT CAZBLI8CT | L7A&TaTs Ann Oanes
BHCOKIY MNAQTHOCTAN TIKA W OCIAKH MOAYVUIOTCHA MEHEE TIOPHCTIIMI,
HenoctaTkoM 376ro 3nCKTpOIHTA ABxAeTcA paloTa npu ALICOKUR TOMMC-
PATYpe 0 mo3ToMy OLCTROC YIAACHHE AMMHAKA M HACTH® €rn KOPPReK-
THPORALMD, KPOMC 30D, AWOKTHORY r}HETGGnﬂﬂT ol vl DCilDG g UY LRCT-
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NAATHITOBMX MCTAAN0OB. Y BCAHUCHHE CO-
YHTCALHO YAYYillaeT BHCHIHH i BHA OKPH-
THI, Ol NOAYYAOTCH CBCTILIMH H nosayGAecTAULHMH. DINCKTPOARTH Py-
TeuHPOBAKNKA ArPCCCHBUL H B HHX APOHCXOJHT ROATPABAHBAHHC CCHOBLI
{3 uclaaropoalnX MCTa 1ok, KOTOPYIO PCKOMCHAYCTCH JawuaTte ned-
chnoeM cepecGpa wian 300TA. Ias Toro wrobu He O NAPYIICKAA BAACKT-
[IOro COCTABA JICKTPOAHTA, RUOMNYIO FJIOTIOCTL TOKA NC PEKOMCILAYCTCSH
yoeanunsath Buwe 0.3 Ajan’. Eule Goace 3h@CKTHBHLIM ANR YBEC.IH-
yeHA CcTAGHABLHOCTH SJICKTPCANTa ABANCTCS pa3fcneit  KaToaloro
W apoilofo NPOCTPANCTEA, AAR MEr0 HCNOAB3YIOT KCpaMHUCCKYID ARia-
dparsy. anoant — 20 o .umn pacTeop cyabdara kaans. [IpumeHCHHE

aHadparse cTafumanpyes paGoTy SACKTPOJHTA H MOBLINIACT BLIXOA
no toky. B pesynabTaTe HCCACAOBAHMI NPCAAOMCHE CACAYIOUIHC COCTABR
anckrpoautos (TaGa. 30).
Tabnuna 30, DickTpoAHT PYTCHHPO-
BAHHA

OpsKEIHEM, XaPaKTCPHLIM L5
fepsatin cepioil KHCAOTH 3HA

Hurposzo- | Cepuo-

Kosnoncuria {rfa) %.10PA- K1 L
3ICKTPUINTS B PE- .5 3qeK- | 3ckTpO-
ANM RICKTPOIN32 NOANT AT
Pyteunid {5 nepecye- 4 6

TC WA MCTAMgI}
Cepuad Rucaora
[LaoTwoecle TORY,
AJaw?
Tewncparypa. * C GH—70 60—G5

150— 180
5 225

L ™, |
|
—

4]

BeezouHe B IHTPO3oxgopHanui sxckTpoant 0.5 r/n THOMOUCEHHBE
No3poaNeT NModyuath GaecTauike nOKpHTHA. [1peHMyLiecTBOM CEPHOKHT-
7oTo 94eKTPONLTA sBAsieTcs cro §oqace npocTan W ROCTYRIWAA METOLMKA
apurotosnenis. [lonydcuie B STHX INCKTPOIHTAX PYTCHHEBLIE nakph-
THR JICTKO RFOJHPYIOTCS W ANATG COXPANAT OTPAKATENLHYKI cnocol-
HOCTL.

CViHecTBYCT Culle XJOPHCTHIA pacTuop PYTClHPOBARHHA, cnocol opu-
FOTOBACHHA KOTOPOrO 3HAYHTEILNO MPOULC OMHCIINILIX BLIIE, XOTR M 344~
YMTCABHO NPOICIMUTEbHEET 3ITO PACTBODCHWE PYTCHHR NEPCMCHHBIM
TOKOM B Cosstnoii Rucaote. s storo PyTCHHCBBIN NOPOLUOK lACkinaloT
jta Ano cocyfa, NUOABOART h HEMY TOR C NOMOULLIO RAATHHOBOH 0Opu-
BoAOKH. TPEABAPHTCIBHO H3O.UIPOBAL CC OT ROHTAKTI C 3NCKTPOANTOM,
n Toraa B coannosi kncnore {365 r/a) npH NAOTHOCTH NCRCMTHNOTO
roxa S0 A/aw® i XomuaTioil Tencpatype 3a 25 4 MOXHO NOJYHUTH
pacrpop, coaepXawhnih 8 r/fa pyTenus. JACKTPOMHT HA OCHOBE 3TOro
PacTBOPa IMECT CALLYIOWHH CocTas! 2.0—3,5 r/a pyteuus {2 nepecuere
g3 netaan) U 7—9 r/8 coarHOR KHCAOTHL

118 noAYUeNH A XOPOLUEro KaucCTRa NOKpLITHA 3pGOKTHENNM OKA3A-
AESL WANOMWEIUHE HCCHMMOTPRYHONO MCPOMEHHOTO TOKA.

NHMHYECKOE DyTEHHpoBaHHe. P-7o ueshit ROKPLITAR CIGHKHO NGTY-
MiITe A KTROJITIMCOKHM PYTEM, Tea OLJACe BETEPCCRO JlaRccciHe Cro
YR HUECTKHY TYTOM.

(105 =a10T PYTEHRCBLIC NOKPHTUA MRIEMCHCIREM B KaUCCTBC BOCCTA-
gosuTeam Goporuapana marpaa NaDBll. Jlas 3voro wcaogLzyioT pact-

BOpP (€ Ry.CLICro cocTasa {r,.7)°

.

I'mzpokconnTpozopyreanin (B nepecycte na MeTani)  0,5—40

FuapokennaMus ceprorucT
nufr::::g:pt:}?ﬂ Coth  KAXMHEBOro Hn;m:mt:.ca 3THACH- 0.41-8,50
KCYCHOH K - :
B w2 y o Hbc..'m'rm {(30TA — CdNazj . 0,1—6,0
Boporuapu1 warpus . ‘ gg——-iﬁt? 0

Tesmnepatypa |
! pacrsopa 20—50 °C: : ¥
B 3fiekTpoaur 2—3 ,nm"'jE ﬂuﬁai?cuc,&u::g;ﬁggg pontie Sudianbbnitin
. g i COAH Eagwun
:{.c:{::mﬂexg}a STHACHANAMUBTETPAYKCYCHOK KHCGAOTHW § I‘H;lpﬂi-:?‘fﬁi?
ICYALQATA TPHMEHAIOTCH | 1
oo p B 3TOM PpacTBOpe B KayecTBe crabiuiy-
Hpn_ YB&IHUYEHIH KOHUERTPALMH PYTCHHS CKOPOCTbL €M0 BOCCTAHOB-
JIEHHS YBEAHUHBALTCA JMHeHHO. Makenmansian Ckopocrs BOCCTANOBAE-
HiA aocTrraerca npu 2 ¢/n Goporui-

PaTtd HATRHA B pacrBope, 3aMeTHOE e
€€ CHHMEHHe NPH yReTuueHur Hopo- —_ 1.;
THAPHAA HATPHS OCLACHAETCA YMEHb- < L %
meHvies cTabuabHocTH pacrsopa. Llle- = 2
NOYHOCTL PACTBOPA HE HJMMET HE CKO- QE{JI Z by
POCTE PYTEHHDOBAHHS, OIH3KO Npr 5§ / S
3TOM  YBEJHYMBACTCA CTabHABHOCTE QX
pacteopa, [lpeanonoxurelsho, 8 Boc- %8 (
CTAHOBJCHHH TPEXBAJEHTHOTO pyTe- a 2 y A
HHA JO HYNCROrO COCTOAMWS NpPHHU- 3474/&?"&'?
M3IOT y4qacTHe TPOAYKTH FHAPOILIA
BH;: | Pic. 14, 3aBHCHMOCTL  CKO-
ITpu  yseauuenwn Temmoepatypmt PacTi 00pasopdiuNs NOKpuTHA
0 20--50°C ckopocTh OcaMIEHHS B COXEPIAHWA KAIMHA B NOK-

PLITHHE OT OTHOWEeHA DTA -~

pPyTeHUst W Buixod Mmeraana no BHy Cd\
N B pacTROpe:

JHHEHHO YBRNWSHMBAWTCSH, NMPH NATb- ! — cKODOCT 6
, -_ OCTE
HEHUIEM  YBEIHMEHHM TewMOepaTyp nﬂ.{,,.,,.m'.:.. 2_°c§,’: 3n;auu_n
PACTBOD CTAHORHTCR HECTAOMILHLIM. RAZMIZ B fIOK mep AHne
C veonnuenHeM I[pojoIMHTEdbHOCTH PR
OCAXIEHHA PYTEHWEBLIX IMOKPLITHH
CKOpOCTE HX ofpazoBawlsx
| NUCTENEeHHO - |
RAOTHOCT 3810 yaRn Of 0 B d 6 a? | yMeHbIIACTCHA. B HHTepBaae
e GCT2 . 0 aM°/N cKOpPOCTE PYTERIPOBAHUN CHHK A
b oT 2,4 no [.5 MM 32 30 Mui. |
(pl{CKF;]BiEDB;;HHHﬂ crabuausnpyouled nobasky ITA — CdNao
i XOIMT uepes markcumym., CTabuanas ; y
M. ANPYIOILNM 2ef - ~
e : J CTEHEM b
.rB #pnii;:ﬁ-[:;:;:{;;z:; TAK KaK BOCCTRHOBASHYHE TPCXBANEHTHOIO PYTCHMA
*HOTO ABYXBAJIEHTHOTO KAIMWS MOKA3A. ]
Ka3370, 4TO KaaMu i
BKMOUACTCH B NOKPHTHE, NPHYEM KO ' : ot
_ . AHMECTBO €TI0 RPONOPIHONA
NECTDY OCOXKIACHHOPO pyreHuA. Ka P enenaci o
A . AMHY PaBHOMEpHO pa ’
nee ‘ Ac pacopeasenc’ n
: ::g:::; ol;{;hp?.l"l;:;:ﬂ}-l NPH YBC.IHUCHWH KOHUEHTPSUMH B,D,TPA-— Cd\[a{:
T AcCTd o -I
LA a rate B, B nokpeltHr  {xpunan 2.
naﬁﬂm TOAYUEHHA TIOKPLITHIL, ¢ CONEPKALINY KAIMHO, B KaueoTse
cra HIH3ATOpE pagrnnna PYTCHUDOBAHHA HAA0 NHCNOAL3OBATL THAPOK-
1-'=- i:a:igq,nhqm CATTRER. RICTRKIEINE OO0 0 PHINOKRCGHTAMIH, T pebid-
_3:-. .0-; Hadt o Ba D=7 AT ChDpCTL 675 S HUA TONDTHE (e Wi T, D
1“&%1':.‘:“;:: Mo v [lepemenlnsarue parTROP: HE3H T TH D
;“m;m .-;-f CROpCTL camIcHdR pyTennd. Heofkoanumo nbpatHen BrA-
ma ;,;:n:ﬂd B H[‘.TE}]@M«‘NHB:‘JEMHE-[‘IECTE{}[Ja'i ANCAE NREeXpaLLttds DOCTA
0 METART Moo BOETC BNNEZALT BS ECSU LGBOMT Do Tuopa
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a B NMepeMelIHBAEMBX — PACTBOPH OCTAIOTCA cTalHNABHBIME K NOAA3OTCH
xoppexTHpoBanyio. [lonydennsie pyTeHHeBHe NOKPLITHR COMERKAT QOKOJIO
1 6/:3 Gopa.

3. JAeKTPOANTH AJAf OCAMACHHH HPHIAHA

Vipuauii w 0CMHi — caMmble TYTONNABKHE METAJNLL MAaTHHOBOH fpym-
. 1o u onpemeanet o6nacTh HX NPHMEHEHHA. |
" ?’iTPH.ELHEHEIE TOKPWTHA NOJYY3I0T H3 PAachiaBoB CMECH uHa-HH.E.EB
(70 9% NaCN u 30 % KCN). Temneparypa 0JaBACHHA CMECH 490 °C.
HpHiauH BEOART B PACHLAE NCKTPOANTHUECKHM PaCcTBOPEHHEM L; Eumnmbm
nepemeHHOro Toka. OcaXxKAEHHE METa/Na BEAYT NpH 600—700 °C u mAOT-.
noetdt Toka 1,1—4,3 Afum® Tpeanonaracresi, utc upuinii obpaayer
komre kcnoe coeapnetne Kzlr (CN)e, ApH 3TOM 0C2AKY NOTy42I0TCH CBET-
JBIMH, MENKOKPHCTALNUUECKHMH, XOPOWO CLETIEHHBIMH T OCHOBHBIM ME-
rannoM. LlHaHucThie SJACKTPOJIHTHE H3-33 OOABLUIOH TOKCHYHOCTH MOTYT
HTH OrpanHueHHOC TpPHMEHEHHE,
Ha Ha apunuux patTBerﬂH HPHIIHE BLIEARETCH C HeGoNbLIIMM BLIXOZOM
Mo TOKy. DNEKTPOIHT H& OCHOBE XKJIOPHPHIHEBOH KHC/JIOTH H»irCls naer
GrecTAWINE TOKPRTHN; JEKTPOLW3 B 3TOM CIy4ac nﬂmﬁgunumo BeCTH
npy nnorkoctn toka 6,6 A/am u remmepatype 60 °C, Bsixoa Mo TOKy
npd 3ToM peero 6 Jp. XAOpHpHAHEBAR KHCAOTE MOXET ObThL 3aMEHena
ee COMbIO, W TOrAa MPHAHEBLIE MOKPHTHA TomuusaociH 1—2 MKM noxy-
YZIOT H3 SAEKTPOJMTA CJEAYIILEr0 cOCTapa (r/a) npn pelHMe Npo-

Lecca:

AMMOKHS XJADDHPHRAT e = e a a4 oa e e e ﬁfﬁi—g g
Cephas KHCAOTA s e 4 e 4 e e e e = e e 1.4—1,?
pH anewTponnTa . . . . . . s - s - i ko A—1,
MnorHocTh Toka, Afam? . o+ «  « « « - & 0.125
Temnepatypa,®C R 18—30
Brxoa no Toky, % e e h e e s e e e e . 20—
AHOIL s e e e e e e s - e « s+ » Naatunodnte

Xopowse NoKpuTHA GHAN NOAYdeHb H3 (QTOPHIHOrG 3J€KTPOIHTA.
Jlas (pPUrOTOBAEHMR TAKOTO JekTposnTa Ha 100 M BOAW pacTBOPRIOT
{ r IrCls, 0,6 r (NH)3sBO: v 1,4 ¢+ NHJF, kpome rtoro, moGasanior
0,5 MA cnUpTa W MELACHHO HarpesaloT RO KWITEHHA; 32T€M pAcTeOp
¢puabTpylor, AotGapnsiot 0.1 ma asmmuaka W cOAY A0 nepoonay3NLHOTO
o61Lema. DACKTPOJH3 BEAYT NMpH KOMHATHOH TEMIEpaType H MAOTHOCTH

2

Toka 2 Afam °.

bBosee MOLPOGHO HCCNENOBAHE CYNbB{PAMHHOBLE SAEKTPONATHL fipu
BeleHWH 3aexTponnsa npu Temnepatype 90 °C BIXOL MO TOKYy MOXeT
6Tl 63 %, HO C UCTOLIEHMEM ITPKTPOJIHTA BWIXOL MO TOKY GYZET CHA-
AATBCH, OH CHHXAGTCHA TAKMKE MPM MOBHIICHHH MMAOTHOCTH TOKA. BrAu-
Aero GaaronprsiTece peicTBic Ha paloTy BaHHL NEpeMEHHOroe TOKa, no-
AABAEMOTC € HUMULLBID AOTONHHTEAbHbIX HPHAHCBLX IICKTPOAOS — 370
NPHBOAMT K (OBHILIEHHKD BHIXORE 110 TORY. i

OnTHMANLIHIT COCTaR CYNb(MaMHHOBOIO 3AEKTPONHTE CJICAYIOLUHH

{r/5} opu pexime pafoTH:

_ . H—15

HMprawa xiopna . e e - . . - .

{'.'.Enupauuuugan KRCIOTA L - - - . 25—50

TLioTHotTs TOKa, A, 0N = | 0.2-06
K3 KaTOn® .. R .

Ha agone e e s « - - lﬂ—?ﬂ
TepeMeH Horo e - e : - ég:gg
Temnepatvpa, °C S e e e e e e e Wpraeth was
AHOIN D e e e o e s . . A

H3 5Tore 3ICKTPONHTE MOMHO ROAYMHTE HPHAHCBLIE NOKPLITIIA
TOAUIHIOH 10 25 MeM. Mpuauii # ocMnit ¢ BLXOAOM nO TOKY, GAHIKKM
K 100 9%, n X0pOLiero xauecTna MOXO MOJYHHTL K3 KHCAOFO SACKTPO-
NUTa, B COCTAR KOTOPOTG BXOZWT COMb OCamxjpaemoro Meranna (10—
100 r/a} # kOMNAeKcOOPa30BaTeNb B NATHKPATHOM KOAHYECTBC 10 cpal-
HCHIO © COAbI0 meTanna. B kauecTse xommnekcooOpasoeaTesnst waue
RRHMEHAIOT THOMOUCBHYY HAM €€ AJAKHA- Wl apuanponssoiiisie. B Takom
CAYHAE QCAMIAAGMBIH MCTAAT HAXOULHATCA B BHAC OAHOBAICHTHLIX HOHOD:
AN CTAOWABMOCTH B DACTBOP BBOAAT BOCCTAHOBHTCNN — CAHPTHL HJIH
CYyNbhaThl. INEKTPOIHI MPH 3TOM BCAYT ¢ HHTEHCHBHBIM TNepDemMeil u-
Banues npn Temnepatype 60—90 °C r wioruocti Toka 0,8—0,8 A/awm?

DAn0l 3 OCHOBHLIX TPYAHOCTEH, ¢ KOTOPOR CHA3AHO OCa’KAeHHE
HPHIHSA, RIBARKCTCS NPHIOTOBJACHRE 3aeKkTpoadTa. B ceaan ¢ stuM 6onb-
WOH HTCPCC RPCACTABNACT NPOUCCC PACTBOPCHHS HPHAKA NOL ALICTRICH
nepenennoro ruka., Onpepenanack PacTBOPHMOCTL HDHAHA B COJNAHOM,
cepuroft n cyabdraMhuosol KicaoTaX nos BULICHCTBICM nepeMeItioro
ToKa. OnTHManblble YCIOBHA pacTBOPENHa HPHAHS cacaywmme: 1825 r/n
COarnait tau 245 r/a cepnoit KHCAOTH: TCMICPATYPA  3.CKTROJIITA
20—25 °C, nepemenuwn tor 20—40 A/am? Buixon HPRANA N0 TOKY B
Cepuokucaux pacrsopax 2.5—3 %, o xaopuansix — 3—5 %. Guwav o6-
HAPYHKCIO, 4TO B CYAe(PavHIOBOM IACKTPONHTC C TOBHILEHHEM TCM-
NCpaTypsl DACTRBOPHMOCTSL HPHIHS YMOULWASTCA; NOBLIUCHIC KE KOH-
LCUTpaLkH CyALQaMHUOBOH KHCAOTH NPH MAOTHOCTH Toka Ao 50 Asawm ?
YBCAHUNBACT PACTBOPUMOCTL HpHAnd. OnTumanurutii sapuant pactso-
PCRRA HPUAHA B CYTLAMEHOBOH KHCAOTE crenyminit (r/a): Gepercs
97.0—145.5 r/a cymdamniosod wicroT npi TCMNEPATYpe pacTeopa
18—20 °C n naorwocTn Toka 25 A/aM®, Toraa BLixod WpKIWs 1o
ToKky 3—5 9.

Hpeanoruailuo saxias # nuvepecian 3afada — OCaKACHHC HPILH A
na mosinGacn. Texnoaorda NOKPuTHH MOAWGACHA 3AKAONACTCA 8. cAeny-
WILCM: OOCIAHPHBANKC B ALETOHE, 3ATEM XHMHUECKOC TPADJAEHHC MOANG-
Acna fpn Temnepatype 80—90°C p 3aexvpoaute ua 100 r/a eakoro
Batpa # 100 r/i xe1eancTocHMepaIHCTOro KaJjgHs. [Tpu 3rom Heof.
XOAHMO OCYLICCTBAATE HENPCPHBHOC NCpeMClIIIBanKC,

Ocacune HPHINA H3 CCPHOKMEAOrO JIEKTPONHTA CIedyiCiUero
coctana (r/n) opy pesusme npouccca!

Hpuakst coan (B nepecyete ua merz..n) 10
AMMOHHR cvaudaT 100
TaaoMoucena 20
Tanuepnu 7
Cepnras kncacta po pH 2
Mtovsocis Toka, Afam ? 7
Tereeparypa, °C 70

Ocasxcaenne npuana H3 eyabdpasidaporo FACKTPUAHTA CACAYIOILCIO
cocTaBsa (I, 3) 6ipH pexnme padoTu:

Hpumue coe (B nepecuerte ua MeTaNA ) a—7
CyaudamMunosas kKHCI0Ta 50
Tesmneparvpe "4 TD— 85
pil pacreops |
fliorwccrs ruee A, aw ' %

it paGicte © 3TUMR 33eKTPOAMTAMN EOGXORI WO  HHTEIIVBHOL,
nepemenmBanue Cvasdamilimonsii sACKTPOANT fonyckaer paboty W Xxo
AUdlion ColTommtt I OANOBDCMEE (hed TQBLIUIE:s S .10 HD0™ ) Toud 10
4 Asan®



M2 cepiOKBCAOFO 3ARKTPOAHTA NOAYHAIOTCA MOPHCTUC :.:-_ca,:l:uc::ﬁ.:t
mHgoR 0.8—1.0 mxyv. Maxkcumaibwas TOAWNUE HUKPHTHH > v
GhaMaTIOTe JJACKTPO.IHTA COCTABAALT 3 mMRw, 3TH ‘n{}I{pthLj-ﬂ nm?nﬁ;eu
MEAKOKPHCTAMAWYECKHMHE, MADTHRMN, € XOpOLIEH anreidcit K Moy Y.

4. OHINKO-XHMHUECKHE CBOWMCTRE NOKPHITRH METAA[AMH
NAATHHOBUK TPyunkl

Bee MOTaNAbl AJIATHHOBON TPYIML XB3PAKTEPHIYIOTCA BH:EEG*;HE:
MHUCCKOH CTOKOCTLIO; 113 BO3AYXC QHW MOKPLBAOTCH lTiDH NI
HOTL (IAEIKOR 1l ANHTCIBIOC BpeMA coxpanAloT TepBONa tadAb o 3..].
Ocuonisbte  (PUSHKD: XHMINIECKIC CBONCTRA HY NDHRACACHIK D 'TILH-I:DTCF;
[L1ATHHOBHE NOKPLTHA CTOHKI B ArpecCHBiLIX CPC.LAX .u( jte m; amonen
paxe npu 110 °C, nosromy org MApHMOIAOTCR RIi p2 }GT:::MEET gl
KOW TevmepaType B Koppoakomioll aTMocgepc. hu:tb«b:‘ e o
weunsl NAATROLW B muAHMOA uacTh crnekrpa 70 . B nn{hpdhlﬂ'ﬂ_l CTOi-
A6 9, [L1aTHROBLIC NOKPHITHI TAKME XAPAKTCPHIYIOTCH BI.:.;CC.;:\ r!:naTle
KOCTLIO B YCJIOBUAX MEXAHIMCCKOrO W 3PO3HONHOTO H3noc
NPHIOANL /LA NOKPLITHS 3JCKTPHHCCKAX KOUTAKTODR.

Tacauuwa 3. CPUIMKO-MEXARKHYCCKHE CBOHCTBA (M THROBEX METAMIOE

NHEM TPCUWHA M OTCIANBARIEM NOKPWTHA OT ocioek. Buyrpennne Hanps-
HCHHH B DAJIZNHCBLIX TIOKDPRITHSAX, NOAYYEHHHX H3 (OCHATHOrD 3.1€KTPO-
JHTa, poctramT 70000 MIla, ans amuHOXNOpHAROrO NICKTPOAHTE —
20 000—A10 000 MTIa. Manococtoirocts RARAANHEBE X HOKPHWTHH, noay-

HECHHBIX H3 aMHHOXTOPHIHLX IACKTPD.

JIHTOB, BHIINE, YEM H3 OCTANLHLX.
Cpasuntentibie XdPAKTEPHCTHRH MANANANHCBLIX ROKPBITHH, MONydYeHHbX
H3 padttoix aiekTpoanTon, NpueeneHH B taba. 32.

Tabnuua 32 Ousuko-mexanuveckue €BOHCTRE NaSraAHERLIX NOKPWTHH

Tun aaexTposkTa
XApakTap: CTHRE NOKPLITHA - . AMHHO- .
P P E:Tﬁaﬁ xAOpUZ- ﬁpum_}}ﬂ_
- ikl K
Hbt i
Orpamareasuan coocobuocrs, ¥, 70 64 8.
Mpunvaasias  ToausHa GECNOPHETO-

CTH, MKM 5.0 3.0 1.0
Mubdvianonan  Tonwwwa Havana pa-

CTPCCKHBANUA NOKPLITHE, MKM 7.0 15.0 50,0
Mukporsepooctn, MlTa 3100 2 600 2200

AHIBHLC  BHYTRPCHINT  HARDAXCURS,

MIla 24 000 19 000 19 00D
DaacTarocTs, % 1.2 3D 14,0
Cpeasee  ncTupauwe  KORTAKTHOR  no-

BEPXIOCTH LPH TOJMIMIE 5 MKM, MKM 1.7 1.3 50

- o MIIH[.JUTBCP"
= == 10CTH MCTAA3,
¢ | = 2 T Mla
= E”—— aw ‘b c = T oz = 2
e -G .1z sVl es = O
o R A =R 5 S5
= U oS = | e . £ = | - . =
- o o, s | 0 & W o = % E"'""
- = = W Lol = = o — o
o = g T el o= T o oo % a f,:- -
Y 2 ED E el E EE c. @ E o - E
Z = =R Py Cc|E"}) =] &
a p= R =g !
1 .
- - ' = _T : 2 400— |9 000—
P}r'r[-“““ 101.5Q IEJU 2250 ?.l i .B. 63 4 500 I't} 000
- - B0} 1400 |8 00—
Paitin 1020l P2 44 | 1900 4. &0 e
T 7 3D ok 85 370— |2 000—
Maraaani 106,70 | 12,02 | 1532 1.0 61! 400 4 000
r A — — 13 330— —
Ocvni 190,20 ( 22 40 {3000 9.5 2500
. * 7 23.0 |2 000— | 9000
Hprap V3,10 | 2252 ‘2-1 [0 W i0 2 a0
T = 143 370— |2 000—
[1aTIrna (Yo, 23 | =2 4% 1769 0.8 G7 :IED 1 600
1 . -

fToaaadud no XuMHYECKoH CTOHKOCTH TB:E:JDE:;J ;Et‘:::cnuaeimpfﬁiuﬁ
AT JAFOAAPS TOMY, HTO ui Mo ! . xoa
:c:?-'-:.T:::z;mHzn:alt:‘;c:-uﬂ [Mz.:3330% ACTKO ajcordnpyer EG.EI.{;‘.:PD_:[, HO-
Topui NRAIATONPISTLO ZEHCTBYET H2 Npo-iddCTs rurn Telia ¢ n.r:1_~._.1.-;c;\i|
wom-a UBOACTRA NZAN3ANERST HOKDPLIT=M B 3K&-UITCALEON MEPC €
c-E ot} 3 . _IOBMAMs HX LOJIYMCHHA, B G3CTWOCt O BOIHHEIIOLLIINM
iH‘:jT-uri:'l.H panpasmenunm. IpeanoraracTra, NTu BLIEL]H?E;HHETU:E:
30K POOrZ R IACHPU  BOLOPOL BUCIpRCTCN B KFIICTE;L‘IE:E;I:\E;‘ 'igmcum}
naTaiHn, 4TO COrpoBOARAACTCH VBCTHMEHHEM ?rn'r?-rﬂ{'.l'"h;m‘ i,
BOME D CHBAINY [0 CHATHEM OCRIRS i ADOTBCTITBOH

T4

Otwyr npu 300—330 °C  yayuwaet a1acTHYNOCTD nasTa IHeBRX
MOXPHITHH, HO MPH 3TOM CHMKASICH WX MHKpOTBEpROCTL. [lepexoanoe
SICKTPHUCCKOE CONPOTHBICHHE MAAAAHCBMX NOKPEITHA BLILIE, YoM ce-
pebpsnnix. Haubonee Bmcoxum mepexoftbnim conpoTHBIEHHeN, 0Gaanaer
POLAHH, [Laxe PYyTeHHi HMeer HEKOTOpLIE MPEHMYIGECTRE Nepell pofiHew.
HsHococTolikocTs nannanueswyx nokphtsit o CDA BHEHHID C CePeGPAHKIMH
Buiwe B 100 —130 pas. HanGonee cmofiknmy k wanocy oxazansco NOKpbi-
THfL, MOJYUCHKBIC H3 AMHHOXICPHAHOTO 3je
M3 JCKTPUHCCKUE XAPAKTCPHCTHKH CKAZHBAIOT T€ MATEpHAH, KOTOpHE
CONPUKACAIOTCS C NOKPUITHAMY, I3 0p1aHndecknX MaTepHATOB nan6oss-
OIEe BAHAHHE RA MEPEXONHUE CONPOTHAACHHE OKAIMNBAIOT Napul NHTPOG-
3MaNH, DAKETHTONOrO J4K2 ¥ NEPXNCPEHHHAOBOR CMOAM H3-33 BOIHS-
KAIOLIHX HA NOBCPXHOCTH naeHOK. HeoGxoaumo nomurts, uto nanizavi
C61271€T BLICOKOR KAT3MHTHUECKON AKTHBHOCTBIO H MOMKET cnocoGerBo-
BaTh MPOTEKAHHIO HEMKEJATENLHHX PPAKUYA H o6paz0RAHHI0 GoJCe npoy-
HElX [JEHOK Ha [(OBEPXHOCTH.

Podui ofinanacer camoil sucokofi OTPaXATCABHOH CNOCOOHOCTLRG 103

pcex naarduosux merannon. Koaddmnueat ortpaxenus poawn s Bu-
AHMOH UdCTH CEKTPA HECROJILKO HHKE, YEM Yy cepebpa, HO B yabTpa-
(PHONETOBOR 1ACTH NPAXTHUCCKY HE UIMEHALCTCH 8 aTMoCPepe CepPHHLTRIX
COCILHENNH H OBLILICHHOR BNAXKHOCTH. KoppoznonHwe vcnuiTanns po-
ARELW S TORTBITHH MM BEPROIHILCROM HIMEHZ HUH TEMAEDATVPRY o L L K-
HOSTH P 3. 0 Takie B 3 % -HOM pacTrOpe noBapedapod codre G
KASEIH Wr Sthichy G TTOHKOCTL. MEADOTBEPIOCTY SRerThoauTs . o , o
praea 8 B— I pa, Belwe, yem noay sennoro METAMIYPrHUETHHM W Tod ., —
ITO CBAIANG . [OIYYSHHOM METKO3EPRHCTOrO MOKPHTHA, o TIWKS o
BRJIOUCHHES BOIOPGAd B OCANOK, 4TO ONpENenfeT BLICOKME BRYTPENHHE
HATIDAAHEHHA, ROTOPHC NPHBOART K BOZHAKHOBEHRIO COTKH TPEWHI. ¥ 28 b-
HOC  IACKTDHUEChO UONIDOTHBAGHYS DOAKMS FHAUUTCIGHG REKY, UYEM

KTPOANTa. CHABHOE BJAHRHHe
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NIaTHIS! H, KPOME TOTO, O HE OKHCAACTCA A0 TeMnepatypsl 550 °C, Gaa-
rogpmps ueMy NepexeiHoe COTPOTMBACHHE OCTAETCH CTAGHADH BIM. Mexa-
HHYECKIe CBOMCTBA pPOLHA: TBEPAOCTH H HAROCOCTOHKOCTL 3HAHUHTENTLHO
AVHILC, GOM y OCTAMBHLIX MJATHHOBEIX METAJA0B, 3 3TO CYHIECTBEH-
HO IIOBLILIAET HALENKHOCTb H3AENHE C STHM NOKPHLITHEM. Bucokan na-
HOCOCTONKOCTH POAHEBLIX MOKPHITHE Habmopanracs npt paGore TpyuUleH-
¢ napd K3 cHaapos fataanpil - cepeGpe wad 303070 — MCAh. Baxuno
Clle NOJAMEPKIYTL NPABHILHOCTE BuOOpa naphl, TPYUIEHCs € polie,
4yToGLl OHA He Obila OTWHAKOBOA MO TBEPAOCTH ¢ DPOLVEM, HHAUE
GviaeT HabGA0IATHLCH BLIKPAIUHBAHUC PONHEBOTO MOKPHLITHH. Bubop Toa-
UKLl POIHEBOrO MOKPHITHS ONPEAeNAeTCs Cro HASRAYCHHEM: ASIA No-
BLIICHIS CTORKOCTH TPYIWMXCH KOHTAKTOD — |-—3 MEM, 4751 TORpETIA
orpaxatrencsi — 0,1 —0.2 Mry, 415 3310uTH OT NOTYCKHEHUA — A0 1 MKM;
TOAWMTA NOKPLITHA 5 KOHTAKTOS 3aBHCHT TaKkC OT AaBaCHHA H
CHJIL TUKA. _

Pyrenud wmeHee feQuuMTe!, YeM nAaTHua B poaud, W 3H3N HTEbIIO
jelcnae; Kak BHAMO H3 TaGa. 3l, pyreHii Hmeer HauOOnbUIYID TBCP-
AOCTb ¥ TEMACPATYPY NJIABACHNSA, OH AETKO FECCHBY JyCICR HA BO3AYXC
i OucHb XOpOWIC NPOTHBOCTOWT ACACTBHIC BTPECCHBHBIX CPEA. Ha wero
HC NEiCTBYIOT pARfADBJIelHHe ¥ KOHLEHTPHPOBZHHBEIC KHCIOTH M IUCNIOYH.
PyTeHyil CTOEK K BO3ACHCTBRIO coenvHenu¥i ¢ocdopa ¥ as3oTa, B pAAC
CAYMECH OH MPCBOCXOZMT N0 XHMHueckofi CTOHKOCTH NAMNAAUH, PORHM
M maaTHuy, Oif Goaec YETOHWHD K BO3JEHCTRHIO ceph MNaenkn cep-
HUCTHS CORLHIEHRE, OOPASYIOWHecs Ha IOBEPXHOCTH, OTPHUATENBHO CKA-
3LIBAIOTCA HA NEPCXOAHOM HIEKTHHUSCKOM CONPOTHBICHHH. TTpn oGwunbIX
N nopHIIeHHMX TEMACPATYpax Ha BO3jNyxe H B cpeae, Gogarod xicio-
pOAOM, PYTEIHA He TYCKHEET M COXpAHALY GaecK, MTO NO3ABOVIRET HCNOJb-
108aTH BP0 MPH NOKPHTHH OTpaxartensi. PyTeuiH B OTIMUMC OT naa-
THEI M ManJagus He roTJotaer Boiopojia u He obpa3ayer rul-
pAcE. HecmoTpR Ha XOpoiliHe (PUIHKO-MEXAHKHCCKHE CBOHCTBA PYTEHHH
HEZOCTATOUNHU LHPOKO HCNOTLIYETCR D MPOMEILLTEHHOCTH. OneoH H3 TpH-
WUHIT 3TOFO RENSETCH CI0KHOCTD H3TOTOBAEIIHA JETANEH W3 PYTEIHR BOACA-
CTBIC BBHICOKOH TEMMEpPaTYphl MIABRCHHMS, BHICOKOH TBEPAOCTH M Xpyn-
kocTH. PYTCHRA MOABEPracTcs BLICOKOTEMNCPATYPHOMY OKHEAEHUIO, RAK
u peanil; ofpadylomanca OKHCHas njenka 00.180a¢T XOpOWIEeH 3ACKTpo-
NPOBOAHOCTLIY )

Hpuduid u ocmud — camble TYTOGAJBKHE METa.LTH naaTHHOBOM
rpynfik. CTO#KOCTH HPHAHA TPOTHB OKHCICHHA TIDH BHICOKRX Temnepa-
TYPax ABJAETCH UCHOBHLIM (PBKTOpPOM, ONPEACASKILHM nt}.nac:Th eTo HEH
wenenun. Qcalok MpHIMA Ha woaubpere, OTOXOKEHHLIH NpH I“GUD C,
XOpOILO 331ULHIIACT OCHOBHOH MeTana or okucaeuna. Mpuaui oTaH-
qaeTc BHCOKOR H3IHOCOCTGHKOCTBIO H BOIMOWHO, YTO HPMAHCOHE NOKPLI-
THS HaH BAEKTPUMHTHMECKHE CNAaBhl HA OCHOBE HDURHA OKAXKYTCH XG-
POLLHW HIHOCOCTOHKHA MATEPHAACM B YCAOBHAX BHCEIHOTEMHEPET}’-]JHDFG
TPEHHH. ﬂp}THE MEXAHHYECKHE H ITEKTPHUCCKHE CBOHCTBRA HIJHI[HFI H OC-

MHHE MaJg0 HCCICIOBAHLI.

5. JNEKTPOJMTHHECKO? OCZKACHHE FMIATHHB H AAJIANHA HA THTAH

TlpH ®1eKTPOAK3e ¢ HEPACTBOPHMBIMH AHOAAMH BMECTO rpaHTOBRX
o dl,? GPHMOIATD NAATHHRPOBAHHGIE THTAHORBIE aHOIL. [MoayuaT HX

prsykeuitind OGPA3INMT THTAH OGE3MMPUBIINT B TAPAR TPHXIOPSTUACHI

rpaBAT 0 KMCAOM pacTsope, Cozepaadied nouk ropa, nocae 3Toro
KAKOCST CAOH NJAATHHLI (30BEILIBARA RETal 1101 TOXOM), #3 pacTeOpd

s ESYRVIACTY Ol TABA qrr’,g} npH pEH{HhI'E B TPOIHR3AL
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IlraTuia AHAMHEOAKUNTRIL 50

Amnronus $acdar 20

» THAPODKHEH 50
Anornocrs Toka, Afam ? 1,0—5.4
Temneparypa, °C 90

TuranoBuit awoa sBoieacTBAc obpa3oBaHHR MpH  adHor#old noas-
pH3ALUHH NAOTHON OKMCHOH NACHKH HE TMPOBOAHT 3ACKTPHUCCKHE TOK,
[TokpbITHE TOHKHM clecM TWIaTHiL O pabGoTaeT nopmantuo, Tak Kak
OKHCHAA NIeHK3 (QPOPMHPOBATLCA HC MOMKCT, TPHUCM MJIATHHAPOBAIl-
HLIC THTAUNBLIE aHOAL OCTAKTCR paboTocniocobitWvH JAXKE ADH RAAHUHH
nopuctoro naarnuosoro chos. OcroBuas
TPYOHOCTD MOPH (OJYYCRHH TWIATHHHpO-
BalNOro THTA2HE 33KAIO4Y3ETCH B TOM,
UYTO MOBEPXHOCTh THTaHA Aa}e B 0DWY-
HBX YCAOBHAIX TOKPLITA TOJCTHM CROEM
OKHCJIOB, [pPENATCTBYIOHLAM NOAYYEHHIO
NPOMHO CUEMAEHHOTO NOKPLITHE.

[TokpwTUA nRaTHEAG MoXMHO oCy-
HIECTBAATD H3 AMHHOHITPHTHOCG 3NEKT-
posiHTa, Ho oH O0nanaeT HH3IKHM BLIXO-
AcM v 1oky DBosMosKHo TakXe noay ]
YEHHE [WIATHHOBOrO CJIOR H3 iUENOYHO- 50 0 -150

R
[

f_‘{ 2

20
n

2
oo

lRomHoLTh IMOKG, AfoM2

Cy

NAATHHATHOFRD pacTBﬂpa. J?MHHMJ Mﬁ
[loaRpH3ALHORHEIE KPHBEC, NPH- '

BegerHbe Ha pHc, 1D, custhie B  PHC 15 Bausune npuponw

[ETOUHOM 3MPKTPOMHTE HA MAATHHH-  olalfld 3IfKTpona ua  Ka.

TORHYK) TOAKPHMIANWK 1  Lle-

POBaHHOM  WHHCTOM  THTaHe, noxa- JNOYHOM STeRTPOAHTE

3LBAOT, HYTO MOpouece pa3spsaa  Kowmn-

JMEKCHBIX HOHOB MNATHHL Ha YHCTOM

TUTAHE (KpHUB2A 2) DPOHCXGAMT 3HAYHTEJABHO MCAJENRIICE NO CPaBHEHUIO
¢ IJIaTUHHPOBAHHEIM THTaNOM (Kpusas [}. 2T0 roBOpHT © TOM. HTO
NPoUECC TOPMOXKEHHH OOYCNOBNIEH NacCHBAUHEH TMIOBEPXMOCTH THTAHA,
270 Me OLIAO NOATREDMASHO ANANHAOM KPHMBLIX H3IMEHEHWS NOTeHuWana
ANEKTNOAA NIPH BKITIOYEHHH H BHKIIOUEHRH MOAARHAYIero Toka, Xapak-
TED HAMEHEHHA NOTEHNHANA 3INEKTPOAA 33BHCHT OT NPHPOAL OCHOBHOIC
metrahna OcunnnorpadHueckuMH HeeneaoBanuaMi BEJID AOKA3EHO, HTO
8 WENOUHOMIATHHATIOM pACTBOPE NOBEPXHOCTE MENIIGrS SIEKTPO1a
AKTHBHPOBAHE: CPa3y Me [OKPLIBAETCA TOHKHM €JOEM IJATHHLL, npe-
OSTCTEYIOULHM O0pa3’oBaHuIc OKHCHOA NAEHKH, H 8 panbHedueM pabo-
TaeT KAK NIaTHHOBRI ay1ekTpoa. B aMMHOHHTPHTHOM 3INEeKTPOAHTE TaKKe
He HECe MEeTANJb COXpaHfAloT AKTHEHOE COCTOSHYE: NOBREPXHOCTh THTAHA
faye nocne AKTHBHPORAHHA B 9TOM AJdEKTPOJIHTE HAXOIWTCH B NACCHB-
HOM COCTORHHH AKTHEHPOBaHHI) ero MOBCPXHOCTY CROCOGCTBYIOT HOME
BOBOpGa, HO B NEepEhfi MOMEHT BOJOPOZ OAOKMPYCT BCIO MOBCPKHOCTH
TUTAHA W He NACT BOSMOMKHOCTH KOMIIEKCHRIM WOHaM MIaTHHD pu3pe-
ANTbCS HA NOBEPXHOCTH, MOLIe BHKIKNUYEHHA TOKA BOAOPOfl Mac-
THYHO YIANRETCA € MOBEPXHOCTH H NMPH MOBTOPHOM BKIIOMEHHHA aH{OHH
TATHHB, axcOpOHPOBABLUHECA 1A OCBOCOOMBLWIMXCHA YUACTKAX, MOryT

‘paspexkarbesi. Ha naceuerbix  yuacTkax mpoucxomut paacuefimee

BhileNeHHE ROAONHA, 2 3IHANMT AKTHBHPOBAHHE 3TUX yuacTxkoe. [le-
PHOJHYETKH NOBTOPAA BKAIONMEHHE H BLIKJIIOHEHHE TOKAa, MOKHO obec-
fleYHTL OCa KACHKE MNIATHHB NO BCRH NOBEpXHOCTH THTaHA. Ha ocuosanus
3THA N@HHLIA MOKHO CACAATE BbSOL, YTU UCHMIEHHE WIETHHL Ha
THTaHE Jaydllie BECTH HE Ha MNOCTORMIIOM TOKE, a Ha WMNYJbCHOM.
Kpome Toro, uTo6ul Hibexath PacTPECKHBAHHA MAATHIOBHY raJbLBAHO-
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ROKPLITHH, NOBEPXHOCTL THTAHA HRODXOZHMO TILATEALHO NOATOTOBHTL.
B xayecrse 3NIEKTPOJHTE NIATHHHPOBAHHA CIEAYET NPHMEHATh SNEKTPO-
JiT caenyiolero cocrapa: 30—40 r/a rekcarHApoKCONNATHHATA HATPHS,
20—30 r/n enkoro Hatpa, 10—1i5 r/n a30THOKHCIOrO HATPHE npH
kaToAKOR mnotnocth Toka 0,3—1,2 A/am® u TemnmepaType snekrpo-
suta 20—60° C. Ocaxpesne caeayer sectn [10-cEKYHARBMH HMOYIb-
caMd C nepepusamy B O C. a3 3ToOro 3nexTpOfHTa MOXKHO HAHECTH
MAATHHOEOE MOKPHITHE TOJIIHHOA [0 S MKM, €cyiH e 11eo0XOAHMD
HAPACTHTL OCONBINYID TOMILAHY, TO SMEKTPOOCANKACIYUE CAERYET BECTH
M3 KHCNOrO sekTponnT4. s olfecusuenud upuusure CUEnJedss 1na-
THHB € THTAHOM HeoSXOAHMO aKTHBHPOBATL eTo NesepXxHOCTh: 8 80 9% -nom
pPACTBOpPE CEPHOH KHCIOTH npH temnepatype 80° C B teuenne 2—3 mun.
B peayanTaTe Takoi NOArOTOBKM HA MOBEPXHOCTH THTAHA (POpMHpYETCH
cnOW THAPHAR THTAHA, crnocoBcrByloiinil oj€e DPOYREMY CUEIIEHHID
¢ nnatHio#. [Tocne ocdkneHus NAZTHHOBOTO MOKPEITHR SAEKTPOAN Henh-
XoauMmo ofixkeyb npH temneparype HS500—600° C & tevense 10—I15 mun

FlonyueHBEe T2KAM CNOCOGOM NZTHHUPOBAHHLIE 3NEKTPOAR OHLIH
MCITEITAHBE B KAMECTBE HEPACTBOPHMbIX ZHOAOB NPH 3JIEKTPOJNHIE COMBIHON,
CepHOR ¥ Z30THO# KHCAOT IpX NAOTHOCTH Toka go 10 A/an? Henwra-
HUS MPOLLTH YCMEIUHO, T8 THHHPOBaHHEIA THT2H He OTITHMANCR OT nia-
THHOBHIX AHOACE.

B pAae ciyuaes BMecTd MA3TAHHPOBZHHONO THTAHA § KaWECTBE
HEPRCTBOPHMEX 3HOAOB MOXHC HCNOALIOBATH nannagvposAvHEE 2HOIL
(HanpHuMep, NpH NallaHpOBZHHHE B LIEA0YHEX H HEHTpanbHbIX WIEXTPO-
nantax). Kpome TOro, MannafMpoBanHblfi THTAH MOMHO HCNCAL30OBAThL
A 3ZMHTH OT KOPPO3HH B YCNOBHAX CHJABHO Aarpectdshnud Cpeibh

Mec/ief0BAHNE H3MCHENMS NOTEHLMANE [aJnafueBOro 3MeKTpoaa
R WEIOUHOM 3AeKTpOAUTe NO3BOJHIC YCTZHOBHTH HCKOTOPHE :ia'-lcql-lq-
MEpHOCTH, KOTOPhIE NOKA3HKBAIOT, 4TC B me.m:_l}_tm_ug JJIeKTPOSKTE uﬁl__l:a:'r'b
BLIEMTCHIA NaMJaHA 4YETKO OTaeJeHa OT oONZCTH COBMECTHOTD BhAe-
NEHHR NBJANaRHSL C BOAOPOADM. | -

B ujeiounnx W PoChATHRX INEKTPOJIHTAX HA THTEH: MOMKEO OCANK-
Aare cAoil nanaapus toawunodl ao & wmum. Flpn xapawinsanuui Gonee
TOACTHIX CJIOEE MPUHCXORHRT PacTpecKuBaHHe A OTC/IAUSAHAC fAaNNafHs.
Jaf noJyYeHHH MOKPBITHE € ManbiMy BHYTPEHHUMH HanNDAXKEHHSIMH
H NpOYHbIM CLEMJICHHEM ¢ MOBEPXHOCTRIO THTAaHA paapaboran 3IJeKTpo-
NET ¢ NoBGaBKOH CcaxapHHa.

[TposefeHAvIE HCTIBITAHHS MAANANUPOBAHHLIX 3NEKTPOOB OKAIANK,
UTO OHH MOTYT [PHMEHATLCA B KauecTBe HEepacTBOPMMLIX AHOADR YIH
AEKTPOIHIE HEATPANbHHX W WEeNouHbXx pacrsopos. [Mamnapueswe no-
KPHITHS 06eCneyHBaIoT 3aLUIUTY OT KOPpO3MH NOBEPXHOCTH THTZHA AaWe
B rOpSA4eM KOHUCHTPHPOBAHHOM PacTBOpE CEpHUA RACIGTH

[MoBepXHOCTH THTRHA NEPE[ HAHECEHHEM MAJ9aAMCBOr0 JIOKPLITHR
FOTOBST TOWHO Tak ke, Kak W nepep mnartkesposapnem. [as Toro
4TOBH! MATHHHPOBAHHLIE Y NaJAldAHPOBAHELIE aHOAW XOPELIC paGoTaJn,
HeoGXOAMMAa TIMATENBHAR NOATOTOBKA MOBEPXHOCTH THTAaHa Mepen
nokpwTHeM H cobalofesive PeKOMEHIYEMOro DeXXHMa SNeKTpONH3a UpH

NMOKPBITHH,

V. ANEKTPOOCAXJLEHME HEKOTOPLIX PENIKHX METAJANOB

PeAKWMH HA3HBAOT METAJNH, KOTOPLE MaJo pacnpocTPaHEeHb B TIPH-
pOAE M OTJHMAIOTCR CHOXKHOCTBIO H CTOHMOCTLIO MOJAYSCHuH B nepe-
paGoTki. K T30im IMEMEHTAM OTHOCATCH HHAWHA H peHHH, xarophe R
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HACTORILLICE BPEMA HCMOAB3YIOTCH B raffbBANOTEXHHKE. TeXHOMOrHS
WICKTPOOCA KALHHA HX TPOAOIIKACT PA3PabaTHBATLCH H COBEPLICHCTRO-
BaTbCA € yYeTOM O6aacTedl HX NpHMEHEIHS.

1. JaeKTpOMITH A% OCANHEHMHSE HHAMN

[lpumenexne WHAHA ONpEHCAHNA €r0 BHCOKAS (TOAKOCTH OpoTHS

KOPpO3M# B Cpefe MHHEPANBHWIX Mace]d H NPOAYKTOB HX OKHCIIEHUT,

HH3KHR KOS(OULMEHT TPEHHS H YCTOWUHBOCTD X ATMOCOhEPHLIM BO3-
Aciteroiam.  Muanesnle nNOKpHTHR MenoALayIoTCA AR DUBWILEHHS
OTP3XATRNLHOR CHOCOGHOCTH peduieKTOPOB, B. KauecTBE aHTH(IPHK-
WHOHHDIX NOKPHITHE H ANIA 33WMTH OT KOPPO3MH B CHEHMATbHEX Cpe-
AaxX. K coxaneuuto, unauii obranaer manoii TREPIOCTRIO H Y3KGH 06-
JABCTBIO pAGOUHX TEMMEPATYP, & CSRAH C ITHM LIHPOKOE pacopocrpa-
HEHME NOIYUM/ITH CINIABW HHAMS, ynyumamotie 3t csoficrea, 1ax,
DNCKTPONHTHHECKHH CMIAE HHIHA CO CBHHUOM XDPOLIO 33aPEeKOMEHIOBAN
cefA B ycnoBUAX TpPeHHs 6Ge3 cMaiskd, Cnnas MHAMS € TANTHEM Xa-
PAKTEpHSYETCA CBEPXIPOBOAMMOCTBI) JIPH HUIKUX TEMNEpRATYPAX, ClJl4BbI

| HHLMH-K2AMUA, HHOHA-UHHK BO MHOTD pPa3 Jyulle CONPOTHBIRIOTC KOp-

PO3HH, Y€M 4HCTHle KaAMHEBHIE HAH LHHKOBHE TOKPLTHS. XOpoRIums

AHTHOPHKUHOHHBIMY cBORCTBAME 06R2RAI0T H APYIHE HHANEBLIE CILUTABDL:

HHOHH — HHKeNL, HHAMA — ko6ansr, HuAwAa — cepebpo. Llemnoimu
CBOHCTBAMIt DBAanaeT CNAAR WHAKMN — nanaanufi. Wepuepsie nokputes
'MOKHO MONYUuTh #3 DAIWIMHEIX JMEKTPOJHTOB: LHAHMCTHX, CEPHO-
KHENHX, CynbdaMaTHEX, TApTparHbix, Gopdropucrosenoposunix. Coc-
Tap: naubonee ynoTpeGreMblix MEKTpUIMTUB UPHBLAERwW B Tala, 33.

Tabavua 33. MekTPoanTel HHAHPOBAHHS {Temneparypa spextponuTa

18—25° C)
Tur 3aexTpoaura
Kosmnouwentw saexktpoanta (rfa)
B PEXHM TEKTPOIHIA cepHokHC- 6oppTo- Taprpa- | cyanda-
bl EGH;J.::;}I THE MaTHDI#
Huana ceproxuéywi 50 —_ — —
»  {Bnepecuyere wa metann) — 20--25 20 -
o CYAL(PAMATHLA — — - 105
AnoMuudil CepROKHCALIH 12 — _ o
b Harpui » tu — - -
KesaTuna 10 — — -
bopgpropucrosozopoanan  kue-
noTa - 10—20 —_ —
Ammounit GopgropicroBoio-
POAHEIH — — — -
Boputas Kmaota — S—10 — —
Kneii croaspnbii — 1—2 — —_
HaTpua GuTaprpar - — 200—250 —
AMMOIIHA CEPHOKIHCALIE — -— 40 —
Hatpuii x4opucTim — - 60—80 45
Ammuar (25%-uniil) Mafa - - 250 —
| Harpua cyavdamar - — — 150
CyiteaMHNOBER KHCIOTA — — — 26
Hexcrpaaa — — — 8.0
TpuaTaBOAaMHH ‘ — — — 2,3
pH 33¢kTponuTa 2,0—2.7 —~ 9,0—10,5] 3.5
IlnoTuocts Toka, A/am® | 3 2—3 | 05—25| noll
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B wcAaowibX pACTBOPAX HIUJIMH pACTBOPHCTCH, ofpazyst neycroil-
YHBBIC COCAHNCHRSA, BBCACIHC B 3ACKTPOANT [JIOKO3E HIN JAEKCTPO3L
AHAMNTCALIO UOBWWAET €re <TabMaLHOCTb, 3ACKTDOJM3 MpH ITOM BC-
AYT C HEPACTBOPUMLIMH AHOAAMH.

HanBonee naacxkubiymu B pabore ABASIOTER CCPHOKUCIBIC 3AEKTpO-
ANTHI: OHH HMEIOT BhLICOKYO PACCCHBIWILYIR CNOCOOHOCTh, AONYCKAwoT
ApUMeHENHE PACTROPHMBIX MEAMEBLIX 2HOLOB, NpHUEM aHOAULIN BbLIXOA,
no TOKY MPEBbLIIAET KATOARLA, NOITOMY HAPSAY ¢ paCTEOPHMLIMH anoga-
MH 3aBeWlBAIOT CBHHUOBHE HepACTBODHMWE, 4T0 cnocobcTsyet cTabu-
AU3AUHH KMCAOTHOC N SAEKTpoNHTa. Buxon no Toky B STOM 3NCKIPOJHTC
NOBHENIAETCH C yBEJAHYCHHEM 3nayeHns pH, npi oNTHMAABHOM pH (2—2.7)
BhIXON NO Toky coctasaset 60—80 9, pekoMeHAYyeTCA nepeMCclIMBAHUE
INEKTPOSHTA.

[6TOBAT MEKTPOJIHTLL PACTBOPEHHEM METANJIUHECKOre HNAHR B rO-
pRyeil cepioi kucnote (paibasnentofi). 3aTeM pacTBOP (PHALTPYIOT H KOp-
pektupyior no pH. B GopdTopHcTOBONOPOAHEIX IEKTRONHTAX ADHME-
HAIOTCS KOMOGuNposalunse anoasl. Kax puano uz ta6an. 32, Anana3cH
WIUTHOCICH 10Ka A0BOAbHO Wipek Gaarondps Gosaslioli pacTBOPHMOCTH
KOMIOHCUTOR. KHCJa0THOCTR pacTeBOpad ue aomxkna Ouith Goasbuwe 2,
HUAUC MOTYT BLITACTL B OCAA0OK OCHOBHBIC COJH HUIAHR, HO NpH CAULIKOM
matom pH Amanazon paGouyux nIOTHOCTEA TOKA cyxaeres JneKTpo-
AT FOTOBAT TAKKC PACTBOPEHHEM METAJNHYECKOro Huaks s GopgropHe-
Tonogopoannii KWcaoTe ¢ nobasiekneM 30 95-Horo pacTeEopa mepekHCH
‘sojopoza H3 pacucta |—2 ma #a | r meranna. TapTpaTthHbii 3JIEKTPO-
JHT HMCET PACCEMBAONYIO CMOCOGHOCTD BHILLE, GYEM CEPHOKHCALIE, H Bbi-
COKNS Ka 0wt puxoa no Tory (80—05 9%, aucanuf suhwe 100 94,
HauGoabnnrii BHX0A No TOKY JOCTHFACTCA NPH HCOAL3OBAaUHH CYab{(pa-
MaTHOro SVICKTPOJIHTA, KATOMMLA W 2AHOANLIH BhIXOMN no Toky npuGau-
wawortest K 90 V5.

o1 Bansaney GOTOXHMIMCCKOro NpoRecca MPOMCXOANT LHOTCMIIC-
WMo pacrnaa o cnwaeTen cro paGotocnocofinocts.  MurnGitopos
3TOro HpOUNECCA ABINCTCA TPHITANOAAMHKN; Pa60TOCNOCObHOCTE ICKTPO-
A¥TA BOCCTANABANBIKT AKTHBHPOBANLIM YrAEM.

2. IneKTPOAHTH NJAf OCAMACHHH DPCHHA

Peluii XBpakTCPH3YeTCs  BHICOKOH TeMueEparypohn  iL1aBNCHHA
(3180° C)., CPABHHTECILIO BLICOKOH MUKPOTBEPIOCTHK), XHMHUECKOR CTOH-
KOCTRIG 0PIl O0WMuHEX TeMmepaTypax K KHGIOpoAy, raforcham, pas-
GaBACHHLIM CONAHOA it cepHOR KHcnoTaw. PeuucBbie GOKPLITHA HCNOJAB-
ay1oTCsl 1A NOBHILWEHHA KAPOCTOAKOCTH H RIHOCOCTOHKOCTH ACTAMCH
H 230lHTE HX OT KOPPO3HH

DNeKTPOOCAKAEHYE PEHHS MOMHO BCCTH H3 CACLAYIOWHX 3JEKTpO-
JUTOB: cyAbdaTHoro, Ui2BeaeBOKHCIOFO, dbocarnoro, JHMOHHOKHCAOTO
g4 7p. B IMOBCACBOKHEAOM, AMMOUHOKHCAOM B POCHITINX HACKI poaHTaX
BLIXOZ O TOKY PCHHS HE TPEBRILACT HecKoAbKHX npoucntos. Hanbo.aec
NEPCOEKTIHBHLIMI FJCKTPOARTAMI PENKPOBANHSA ABARIOTCA CEPHOKHCOILIE
H aMMOHHANOCCRNOKICALIE; QAR MTOKPWTHA TY[ONNABKHX MCTanA08 Mpei-
ACKEN FIEKTPGAHT cacayouero cocrasa: 11—15 r/a neppenara Kaahg
35 rly copnon wnerot (pH [) npu Temneparype saexkTpomTa 70 °C
W NIOTHOCTH Toka 8—15 A/am”. Buxoa no Toky B 3TOM SJEKTPOAHTE
cocrapana 13—15 %. Ileppenat kadns MomeT OLITh 3aMeieH aMMO
HHEM.

Coctae cyabdpaTHOIMMOHHIHOIO BNEKTPOIHTE CAERYIOLLHA: 15 ¢/n
neppenata kaswa 200 r/an cepHokicooro ammonns; pHosackTpoanta
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pagHa |, Temnepatypa saektpoanta 70 °C, njotsocts Toka L5 A/am?,
BHx0aA Do Toky 25—28 94

DAeKTPOMS BO BCEX CAYMANX BEAYT € HEPACTBOPHMHMI AHONAMH.
Jo6apka CepHON KHCIOTH W CEPHOKHCAONC AMMOHHA NPHBOAMT K CABHIY
RONAPH3IAUHH PEHHA B NOMOXKHTENLIYIO CTOPOHY H TEM CaMbiM BeAET
K TMOBHIIGHHK BHIXOAA TNC TOKY, RPEAnNOnaraeTed, 4To 3ara gobaska
AKTHBHpYOULE NEACTBYeT Ha KaToA K coxanenwdio, H3 BCeX nepeuncnen-
HBIX 3JCKTPOJIHTOE MOXKHO MOJY4aTh OCARKH HEGOMbILOH TOJAULRHBLL, ANA
FOKPLITHA ocaakop Ooasiled TOAWMHE (f0 20 MkM} OpcasaraecTes
MHOFrOKpPaTHOE HAPAWMBAHME TONKHX CROED ¢ jlocAeayiouled TepmooGpa-
BOTKOA kaxaore c¢aod. Xopotice cuenaedne obecneunsaercd 3a cyeT
obpazoeanna AHGGYIHOHHOTD C1i1aBa PEitHSl ¢ METAMIOM OCHOBH.

3. Texneka O6e30nacHOCTH npH pabore B raaLBAHMYECKHX Hexax

INpouecc rafbBasHueckHXx NOKPbITHE npeacTaeasior cobofl cnoxX-
HLE KOMOJEKCH DOEPAUMA C HCNONLIOBANHCM Pa3iHoobPa3HOTO CIIUKHOTO
c6OpPYAOEAHHSI: ABTOMATOB, MNOiAyaBTomaTtos, G6apabanos, KONOKONOSB,
HCTOUHHMKOB. TOK3, BaHH C [TAPOBLIM, SACKTPHUECKHM W NpyrdMH Noao-
rpesamu obLemonm | —50 ' # Goabiue.

[TuvanHe ranbBaHHUCCKMX Baul Ha cuspeMmensdsbiX OpEANPHATHIX
rpebyeT GONBLILOrG Packoaa MEKTPHUCCKOA 3HEPTHH (NMOCTOAHHOIO H1eKT-
pUuCCKOro Toka), KpoMc Toro, Tpefyctc  3HAUHTOIbHOE  KOJAH-
YOCTBO BASKTPOSHCPrHH ANA BCHOMOraTeibHLIX onepaudd  {ncpPCMCH-
ublf TOX)

[anLpaHuMuecklie uexa Ha 3aBOAAX 0O OXpake Tpyla SABIRKIOTCH
caAMEMH HeSAaronpHATHLIMA, TAK Kak TEXHOJMOMHYECKHE MPOUECChl B HHX
NPoTEeKaloT ¢ BugeneHHeM Goanuioro KOAHNCCTBA Napa, rasos, azposoned
¥ NbiIH, BpeAHO ACHCTBYMWHX HA Opranvsm ueqosekd. B nactoawec
BpeMA HCAOAbayeTcA Ao 330 pasanuunix XUMHMCCKHX COCAMHCHHA H Me-
TAAA0B, CPCAH HIX AROBHTHIC UHANHCTIC COENHHEHHSA, (hOoCOPHEIC COJH,
CBHHEL, PTYTb, XPOM, HHKENh, MbLIIIEAK, MC3ib, €RKHE XHMHUECKHE BC-
LEeCTRA,

BOJLIINKHCTED PACTBOPOR, MPHMENSEMEX B DOCPALHAX XHMHUECKOH W
H MeKTpoxaMHuecKof 06paboTki, — CHJALHLE RHCNOTh! {cepRas, (ochop-
Has, XPOMORAA, COAAHAA, a30THAHA W JP.) H CMecH HX, yTO oCycnos-
JHEAET UeOGXOAHMOCTL COGNIAEHHA CcNCUHAABLHEX MEp Oe30nacHOCTH
apH 0bpawlenHH c WHMH

Pafora B TanLBaHHYeCcKHWX IleXxax NpoOTCKaeT, KAk OpaBHAO, TNpH
MOBBILLUCHHbLIX DJIAXKHOCTH H TEMMNCpaType, NpPH DOCTOSHHOM LWIYMC OT
3AEKTPONBHI ATEACH, WAHGOBAJbHO-NOTHPOBANLHKIX CcTaNKos, [AJTOBOY-
Hhix Gapabanos #H ApYroro oOOpYINOBaHHS,

YuuTolBAR BpefHOCTH H ONAaCHOCTE MHOMHX TEXHOAQrHYECKHX OMNe-
pauHi, HeoOXOAHMO YCTAHOBHTL XApaKTep M HCTOUHMK BOSMOMHBIX onac-
HocTeR H Npl YCTpoilcTBe H COAGPIKAHHH UEXOBR radbBaHHHMECKnX fok-
PLTHA NMPEAYEMaTPHEATE COOTBETCTEYIOMHE MEDLI, KOTOPHIE NO3BOAAJIH
6Li YCTDARHATL NPHUUMHE TPABMATH3IMA H NPOecCHONANbHBX sabanesa-

‘uuit. CTefeHs OMACHOCTH OCHOBHBIX (DAKTOPOE [IPH SJEKTPOXHMUNECKOS

ofpaGotke npueesena B Taba. 34.

K wncsay sainefiionx mMcponpHavid, cnocoBcTBYIOWHE NPC1oTBRA-
UICHHIO BO3MONHOTO BpefHOrO BIHAHHA XHMHHCCKHX pewecTs u obec-
neyypamuiHx GesonacHocTh pabfoTh ofcnyaupaiouwlerd nepcosata npH
INEKTPOXHMAYECKOR 00palboTke. OTIOCHTCH!

1} MexaHH3AUHA H ABTOMARTHIAUHA NTPOLECCOSB,

2) H3MEHEHHC COCTaBa Cpeaut Faf CHHKCHHS ©C arpeccHBIOCTH,
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Ta6nuua B34. Crencnp onackocTd npH
sneKTPoXEMHuecKoid obpaboTxe

—
Crenene onac-
) HOCTH 13
D axrTop, CORITANIMHA rpVIe
ONacHOCTL
L {213 |4
XUMHUeCKE AFpeccnB-
H2n Ccpepa Ci+|—i+
Cpeaa, Harperan Ao
BHCOKON TeMneparTyphl — 10 -1
IaeKTPHUECKOE HETPH- '
menie —|—|—|-
Mexanuueckoe nepeme-
1LE H HE cpeaw — XKHa-
KOCTh MOl NOBLILUSHHBM
ABoAellHe ol e e
I'ascewaenense o|4(4+10
Mpuymedanue. + — naubonNb-
wafd onacHoeTh, O — HeGonbuias onac-
HOCTE — — He ABAAETCH OTACHBIM.

3} ycrpohcTBO pauHoHaJbHOH BEHTHAAUHN,

4) OpYMEeHEHHE Ha APHHWX OTPAXIANILUHY YCTRORCTA,

5) MCNONL3OBAHME HHAMBHAYANLHLIX 3ALUHTHEX NPHENOCOOACHHA,
CPeACTE 3aLEHTH.

B coorBercTBiK c TpeGoBauwnmd CCBT ma npeirece npusssuncrTea
METANIMYECKHX MOKPLITHH, HAHOCHMEIX IJCKTPOXHMHUYECKHM H XHMHvec-
KM criocobaMy, a Takxe anonunim okuenenunen TOCT i2.3.008—75 yera-
HaBHBaeT OGLHe TPeGOBAaHHA OE30NACHOCTH OJ/F BCEX CTAAHH DPON3-
BOOCTBA TNOKPHITHH.

Jauueii crangapr Brawouaer B cefs oflHe TMOMOMEHHA H pAAL
TPEGOBAHHH K TEXHOJNOrHYECKHM [IpoleccaM, MNPOHIBOICTBEHHLIM MO~
MEILEHUAM, PA3MEUWCHHIO NPOHIBOACTBEHHOre o00pYaOBaHHA, Xpa-
HEHMIU # TPHHCIUPTAPEBAHA K2 XMMHMECKHA BELLETTY, K NEPCOHANY, K IpH-
MEHEHHIO CPEACTE HHIKBHAYANbBHOH 3atUHTH pabOTARLIHMH, 8 TaKME
KOHTPOJTH  BRINOAHEHHA 3THX TpeGoBanni, Ilpy HaHeCeHHH BCeX BH-
AOB MOKPLITHH AoAKHB cOOMOAATLCA TPeCOBAHHA CTPOMTEALHBIX HOPM
{CHwuIl 1IM.2—72), caHdTapine HOPMH APOEKTHPOBAHHA NPOMBILAEH-
Bux npeanpusTadi (CH 245—71)

B coorsercysud ¢ TpeGosanuamy I'OCT 12.3.008—75 npu nposna-
BOACTBE fIOKPHITHH HeoOxOaHMO 06ecneunTh:

dBTOMATHIAUHIO M TFEDPMETHIAUHKD DpoUECCOB, RBARKILUHXCH HCTOY-
HHKOM ONACHBIX H BPEAHBIX [TPOH3IBOACTBEHHBIX (PAKTODOR;

MEXAHM3AUKMIO H ABTOMATH3AaUUI0 PYYHOro TpyZRa:

3aMeHy TOKCHMHBIX M FOPIOYHX BELLECTB MEHEE TOKCHHHEBIMH, HETOK-
CHYHLIMH H HETOPIOYMHMH BEILECTBAMH.

Cheayer npenbsBAsThE TaKkke TpeSOBaHUN GE30NACHOCTH X TAKHM
TEXHQJIOTHUECKHM npoueccaM (onepauHAM), KK RNOArOTOBKA ROBEpX-
HOCTH NEPes HAHeCeHHeM TIOKpbiTHH, HaHeccHHe MOKPHTHA, 0GpaboTka
MOKPHTHA.

OGopyaoBaHne, NPUMEHSEMOE TIPH - HAHECEHHU NOKPHITHH, AOAXCHO
cootBeTCTBOBATL Tpebosavuan [OCT [2.2.003—74; kavecteo npuGOpOE,
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WICTPYMEHTOB, NpHCNOCOBAEHHH — COOTBETCTBOBATL  IPrOHOMHYECKIM
nokasatensm TOCT 16035—81. [lpy npuMeHcHHH abpasznuBiOre #HCTpy-
MEHTA HEODXCAHMMO PpPYKOBOACTBOBATHEA [IPABHAAMH # HOpMamH Oes-
‘onacuocts paborw o F'OCT 12.2.001 —74.

Ha poaayx pafouel 30HL MPOW3IBOACTBEHUKIX NOMELLEHWH B COOT-
pevctBun ¢ FOCT 12.1.000—76 nomxHn yCcTAHABRIHBATECH ODLLKHE CaH#-
TAPHO-THrHEHHYECKHE TPAGOBAHHA: 110 TCMIICPATYPE, BJAAMXKHOCTH, CKO-
POCTH ABHMEHHHA BO3NYXa H COAEPMAHHMIO BPEAHEAX BEUICUTE.

B TpeGOBaHHA K NPOW3BOACTECHHLIM MOMEILEHHAM BKIIOuUeHA obf-
8aTeAbHAS OYHCTKE OT MBI TI0 MEPE HEOGXOAHMOCTH NOMELIEHHA H BO3-
AYXOBOAOB, UTOOL KOAMMECTBO B3BELIEHHOH B BO3JYXE H OCEBLIEH MLiIH
HE MOriao obpaizCEaTh BIPHIBOONACHYIO OLNIEBO3ILYWIYI0 ¢mech bonee

1 % or ofbvema nomeumenuii ([OCT 12.3.008—75).

Pacnonoxetie oGOpYLOBAHHA B fieXaX (ydacTKax) HaHeCeHHR [OK-
PHTHH AOMKHO OTEECUATh HOPMAM TEXHOJOTHYECKOTC NPOEKTHPOBAHKSA,
cornracopanuam ¢ Foccrpoem CCCP. Tak, smeota craduosapubix BaHH
OT YPOBHA MJOWAAKH o6ciy»uBaHna coctapaner 0,85—1,00 m. ¥Yabrpa-
3BYKOBLE YCTZHOBKH, KOTOPHIE T€HEPHPYIOT LIYM, NpEeBbILIAOWHH ycTa-
HOBJIEHHLIE NPEALABHO AONYCTHMbIE YPOBHH, HANLO HIOAHPOBATbL. ¥ POBHH
‘3BYKOBOTO AaBnetinst Ha pabouux Mectax yuutnisaworesd FOCT 12.1.001—
75. Knaccudburanun, TpeboBasus 6e30DacHOCTH K CAHKTAPHOMY Orpamu-
YEeHHIO COJAePMAHHA BPeAHBIX BEILECTE B BO3AYXe pabouel 30HB, K KOHT-
POJIC 33 CONepiKaHHeM BPEeAHHX BELLeCTB B BO3ayxe paboued 30HH—
obiwHe TPedoBaHuA DEe30NaCHOCTH NPH IPOHIBOACTEE, UPHMEHCHHHE M X[a-
HeHMH BPeAHbLIX BELIeCTB — YCTAKABNHBAIOTCA B COOTBETCTBHH ¢ TpeGO-
sanusmy [OCT 12.1.007—76 *

CpeactBa HHOHMEMAYANBHOH 3allUTH PafOTAIOUIHX, MNPHMEHAEMbLE
B npoluecce HAHECEHHR OOKPLITHE, AOAMKHH COOTBETCTBOBATH TpeboBa-
puAm TOCT 12.4.011—75*

Q6w ne TpeboBatnA no obecriedel N0 NOXapHGH GeaonacHoOCTH perna-
mentHpylorea [OCT 12.1.004—76, crpoWTenbHHMH HOpPMAMH H IIPAaBH-
NaMH, MEXOTPACACBHWMH NpaBHJIaMH NUMAPHUR O£301aCHUCTH H IPABH-
AaMH NOMAPHOHK Ge30NacHOCTH.

Bua, KOJNHYECTBO, PAa3MEIIEHHE H COALPIKAHHE IIEPBHUHBIX CPEACTB
MO APOTYLIEHHA. {OrHETYIIHTENY, acbecTOBbIe TOJIOTHA, ALUIHKH ¢ AECKOM
H 7. N.) AOMKEH onpegenstees B coereercTBan ¢ [OCT 12.4.009—75*%

K uncny obazarenctuuix Mep no anekrpoBe3onmacHOCTH OTHOCATCHA
Apeae BCEro cAcLyloLHe:

1) nposegerHe NPHEMO-CAATOYHLIX N NOBEPOUHBIX HCTINTAHHA An€k-
Tpondopynuaanuﬂ-

2) aaTpynHeHHe pOCTYNa K TOKOBEOYLLIMM 4acTAM NyTeM pasanyllbix
O pakKAEHNR;

3) npaBd/bHOE pPa3MELUCHHE AETAMNEH B Y3/IOB O6OpPYNOBAHHS;

4) 3asemsieHne TOKOBeAYIWLAX yacTed obopynoBannsa, MOryllsX Ciay-
naifiHO OKA3ATHCA MO HANPRKEHHEM;

5) ycrpoiicTBO G/OKHPOBOK, CHHMAIOULIHX HATIPAXKEHHE MpH JK000Mm
NpNBNKIKEHHH K HAXOAALIMMCS 104 BHICOKHM HANDAMKEHHEM 4acTHM yC-

FEAHOBOK,

) npuMeHEHHe HANEeXHOR HIONAIHH MPOBOAHWKOS W VIJIOB, MOA-

Jexalwpux HI0NAUNR,

7) aanpelenne pPaGoTel B OAHHOYKY € VCTAHOBKAMH BLICOKOTO
HA NPAXKEHHT,

8) yCcTpOilCTEO HADAUPYIOILHX MOADE W [TOACTABOK;

9) npoeeneHue KBASHPHKALHOHHLIX NPOBEPOK OGC]YHHBAIOWETD
nepcoHanta.
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[Tpu paspaGoTke MeponpuATHi no ofecneycinio anckrpodesonacHoc-
TH B NPOH3BOACTBC MOKpHTHH HeoOXOAMMO YUMTHIBATh, YTO HCTOYHHKH
NUTAHUA TOKOM ABJAAIOTCH NeKTPOTEXHHYECKHMH YCTPOHKCTBAMH, Haxo-
OALLHME TIPHMEHeHHe BO MHorHx ofaactax npoMsnuhennocte Ilpu stom
MEPONPHATHA, obDecneyupaloue Ge30nacHOCTE NIpH Hananke n obcay-
MHBAKUM 3THX YCTPOACTB, BO MHOTOM MOCAT NecneukdHuccKuil xapakrep
B QOCTATOMHO 10ApPOGHO RM3joxKeun B [1YD W gpyrHx HOpMax W mpa
BHAax, AclicTeylOHX B 370f obgactH KowTposib anekTpolesonacHOCTH
NPOBOAMTCA B COOTBETCTBHUM ¢ TpebOBAHHAMM «Flpagnn TEXHU4eCKDH
9KCONYy3TAUHH 3NeKTPOYCTAHOBOK norpebureneits U «IlpaBHn TexHHKH
Ge30nacHoCTH MPH  BKCILIYATZUHH IEKTPOYCTAHOBOK notpebuTenels,
yreeprpenubix Tocsnepronansopom CCCP
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Yor. kp.-orr. 483, ¥u-nzz a 6,50 Twpam 3D 000 sx3. 3akaz Ne 628, Llena 35 son.

JleHHRIP2ICKOR OTAEREHHE opaeHa Tpvicsorv KpacHoro 3uaMeHH W3ZaTennCTBa
eMauwrnocTpoeusies. 191065, Jlenurrpan, ya, Oaepxwnckaro, 10

JIeHHHTpP2ACKAA THoOTpaHA MNe 2 rojoBHoe peanpHAaTHe opacHa Tpyvadsore Kpachoro
3stamenn Jlewmurpaackoro ofbelnsenn  «lexHwieckan  kuvras Wu. Esresun  Cowoaosodl
Coxsnonurpagnpons npu  Tocynapcreennom  wountere CCCP  no  gensu  HIRaTEALCTH.
roanrpadii o KMKHoA Toprogan 198052, r Jlenunrpa.t, JI-52. Hamaiaoecxksi spocne kT, 29,



