Mbsccona cobaionaercsi ISl CHAbHBIX 3JE€KTPOJHMTOB B BOAHBIX pacs
TBOPAaX B IWIUPOKOM HHTepBaje TEMIePaTyp H KOHILEHTPauHif

(Bmioth 0 machimenus). Ipasuio V¢ Bumomnsiercs u Aast Apy-
THX CBOHACTB — TeMJOeMKOCTel, CXKHMaeMOCTeH, TepMHUYECKOro
pacIIHPeHHs 3JEeKTPOJIHTA, NapluaJbHO-MOJBHOTO obbeMa H T. A.
JInneitnas GpyHKUHSA KBAAPAaTHOTO KOPHS U3 MOJISIPHOH KOHLEHTPAlHK
BBIMOJIHSIEMA U5l KaXKYLIHXCSl MOJISIPHBIX OOBEMOB 3JIEKTPOJHTOR
B HEBOAHBIX H CMEIIAHHBIX DPACTBOPHTE/SX, YTO MO3BOJISIET MPEAIO-
JIOKHTb ONpeJeIeHHyI0 OOIIHOCTh B TMOBEAEHHH KOHIEHTPHPOBAH-
HBIX PacTBOPOB 3JEKTPOJHTOB. B 3TOH CBA3H 3MNHpPHUECKHE 3aBH-
CHMOCTH, NoAo06HO ¢opmyne Msccona, npeacTaBasioT 00JbILION
TEOPeTHYECKHH MHTepec M MOryT ObITb MCIOJB30BaHBI MPH MOCTPOE-
HHH TEOPeTHYeCKHX KOHUEeNUHH AN KOHUEHTPHPOBAHHBIX PacTBO-
poB [6].
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YIK 539.171

A. H. THHJTHILKAS,
M. T. XHMEHKO, xaup. XuMm. Hayx

BJAUAHUE NOBABOK 3THJIEHTJIMKOJISI K BOLE
HA NMCJISIPUSYEMOCTb CI-MOHA

Jlnsa pemieHust BaxKHeHIIHX BONPOCOB TEOPHH PacCTBOPOB (Mexa-
HH3M M 3HEPreTHKa COJIbBATallMH, CTPYKTypa PacTBOPOB, pacuer
KO3((HUHEHTOB aKTHBHOCTH H T. 1.) HEOOXOAHMBI CBEJEHHS O CIO-
COOHOCTH YacTHIl K TOJSPH3ALHH B Pas3jHuHBIX cperax. Kosunuect-
BEHHOH MepOH 3TOiH CIOCOOHOCTH fBJSETCH MOJSAPH3YEMOCThb, ONpe-
nejsieMast Kak [AMNOJbHBII MOMEHT, HHAYUHPOBAHHBIH B JaHHOH
YacTHile BHYTPEHHHM II0JIEM C HamNpsKeHHOCTbIO, paBHo# 1. Cpenn
METOJI0B ONpeJeJeHHs] MOJSPH3YeMOCTH YacCTHI[ CJIELYEeT BLIAEJHThH
METO/Ibl, OCHOBaHHble Ha pe(ppPaKTOMETPHYECKHX H IHIJbKOMETPH-
YEeCKHX H3MEDEHHSIX M COOTBETCTBYIOUIMX MOZAENSX H TEOPHSX H-
31eKTPHKOB [1-—3]. DTH MeTOJbl He TOJBKO AOCTYNHBI H NPOCTHI,
HO M MO3BOJIAIOT OLEHHBATHL OJHOBPEMEHHO C MOJSPH3YEMOCThIO
3¢ dexTuBHBIE pa3Mepbl YACTHIl, HOHOB H MOJIEKYI,
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B sautepatype HMEIOTCS CBEJEHHS O PAasJHYHOH MOJASPU3yeMO-
¢TH YacCTHI[ B Pa3HbIX pacrsopuTensix [4]. OaHako MX HeLOCTATOU-
po. Hacrosimiass paGora mnocBsllleHa M3YYEHHIO BJAHSHUS 100aBOK
STH/JICHIVIHKOJS K BOJE HA NOJSIPH3YeMOCTb H 3((heKTUBHBIH paauyc
Cl-nona. Mamepenbl nokasare/au NpesjoMJeHHs W IJIOTHOCTH pacrt-
opoB NaCl B Boje, 3THJEHIVIHKO/JE H HX CMeCAX B HHTepBaJje Mo-
AaabHBIX KoHueHTpaunit 0,05—3,0 (mpakTHuecKH A0 HACHIILEHHS).
Meroauka u3Mmepenuil pana B pabore [5]. Haa pacuera nmoasp-
ayemoctH H paauyca Cl-nona ucnosab3oBan meroa berrxepa [3].
Boibop NaCl B xayectBe oObeKTa HCCJaeL0BaHHs OOYC/JOBJIEH TeM,
yro 00a HOHA NOCTPOEeHBl 10 THMY O6JaropoJHBIX ra3oB, ChepUUHbl
i XOpOIIO YyJoBJerBopsioT TpeboBanuaM OH3arepoBCKOH Moxaenu
AMAJEKTPHKaA, Jexaueid B ocHoBe Mmeroja berrxepa. IlpuuaTo
CYMTATb, YTO KaTHOHB THna Nat-HOHA MOJAPH3YIOTCA  Majlo
[1—3], caenoBaresbHo, Bech 3(pdexT MOXKHO CBA3aThb C aHH-
onoM. Kpome toro, NaCl oGaagaer xopoumeH PpacTBOPHMOCTbIO
B 3THJIEHTJIHKOJIE, MO3TOMY NPEACTaB/IAJOCH BO3MOXKHBIM HCCIE0-
BaTh IINPOKHI AManasoH A00ABOK MOCJEIHEro K BOJE.

Ha puc. 1 npeacraBineHa B KauecTBe Npumepa  (QyHKLIHSA
bDerrxepa aasi Cl--uona B Bojae M HeKOTOpHIX cMecsiXx. Kak BHIHO,
3aBHCHMOCTb HeauHeiHa. KpuBble pacxoasTcss BeepooOpasHoO, HPH-
yeM MpH COJAepKAaHHH 3THJIEHTIHKOJSI, 6mn3koM 70% n Bhille, Ipak-
THYECKH COBMAAalOT ¢ KPUBOH AJsi YHCTOrO 3THJeHIHKoAdA. Iloas-
pusyemoctb U paaunyc Cl—-nona nosyyanu mo cnoco6y HaHMeHBIIHX
KBaJipaToB M3 JHHEeHHBIX yuacTkoB (ynkuuii bBerrxepa, mocrpoen-
HBIX A/ (UKCHPOBAHHOTO COCTaBa PAaCTBOPHTEJS M MEHSIOLIHXCS
KOHILEHTpauuii cosu. JIHHeiHble yyacTKH COOTBETCTBYIOT KOHIL@HT-
pHpoBaHHBIM pacTBopaM. [TosyyenHble pesy/bTaThbl NpPeACTaBJIEHBI
Kak (yHKUHH cocTaBa (puc. 2), 100aBKH 3THJEHIVIMKOJSA K BOJE
BBI3BIBAIOT yMEHbIIeHHe mnoJaspudyemoctn u paauyca Cl--mona.
Oco6GeHHO CyIleCTBEHHO BJIHsSiHHE MEPBBIX A00aBOK 3THJEHTIHKOJS,
3aTeM yMeHblIeHHe 3aMeJsieTcss u npu jobaBienun npumepro 70%
3THJIEHIJIMKOJSI JIOCTHTaeTcss NPaKTHYECKH MOCTOSHHOe 3HauyeHHe
noasipudyemoctd Cl--HoHa, paBHOe 3HAYEHHIO B YHCTOM 3ITHJIEH-
raukode. [locTosiHHOe 3HAuUEHHE pajnyca JOCTHIAeTCsi HECKOJbKO
panbuie — mnpuban3utenbHo npu 50% STHUAECHIVIMKOJS B CMECH.
Ciieayer OFMeTHTb, UTO NpPH Mepexoje OT BOABI K 3THJIEHIVIHKOJIO
H3MeHeHHe MoJApu3yeMocTH Gosee 3amernoe, uem paaumyca Cl--
HOHA.

Cnoco6HOCTh YacTHLbl K MOJISIPH3AlHH, eCTeCTBeHHO, Ompe/ies-
eTcs ee oKpyxKeHHeM. B cBoio ouepesb yacCTHIlAa OKA3bIBAET CYULECT-
BEeHHOe BJHMSIHHE Ha CBOMCTBA OKpYy2KaloLlero ee pacTBOPHTES.
[Tonyyennble HaMH BeJHYHHBI YUYHTHIBAIOT Kak O6pyTTO-9(pHEKT 3TH
u3MeHenusi. Besikoe Hapyuenne (GyHKUMH pacnpe/esenus B OKpy-
JKAIOWEH YaCTHILY Cpelle CKaxKeTCsi Ha ee TMOJsPH3YeMoCTH H 3pdex-
THBHOM pajuyce H TeM OoJee 3aMeTHO, 4eM OoJsiee CyUleCTBEHHMI
Hapywenus ¢ynkuun pacnpenenenus. Ilepsbie 106aBKH 3TH/IEH-
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IJIAKOJS K BOJE, BEPOATHO, CHABHO H3MEHSIOT OKPYIKEHHE HOHOB,
paspywiasi MaM CTaOMJHBUDPYA CTPYKTYPYy BOAB KaK pacTBOpHTE-
as [6]. MoxHO NmpeanoJo:KuTh, YTO yMEHbLIEHHE IO0JIspU3YEeMOCTH
Cl--nona npu mepexoie OT BOAB K STHJEHIVIHKOJIIO B ONpejeseH-
HOH cTenenu o6yC/I0BJACHO Pa3jinuueM MOJSAPH3YIOWEH criocobHOCTH
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Puc. |. ®ynxnus Berrxepa nas Cl=-HOoHa B CcMeCSX STHJEHIJIHKONA C BOAOM:
1 —0; 2 — 169; 3 — 347, 4 — 7,49; 5 — 12,40 MoabH. Y STHAEHIIHKOJS.

Puc. 2. 3aBucumocts mnoasipudyemoctd (I) u pammyca (2) Cl-moma or cocrasa
CMEIIaHHOTO PacCTBOPHTEJSI.

0
M e

MOJIEKYJI pacTBopuTeseil. Kak H3BeCTHO, NOJSPH3YEMOCTb MOJIEKYJ
BOJIbI 3HAYHTEJbHO MEHBIUE TOJSPH3YEMOCTH MOJIEKYJ 3THJEHIJIH-

(o]
koast (1,38 [7] u 4,89 A3 [8] coorBercTBenHO). CienoBaTenbHoO, No-
JISIPH3YIOIAA C1ocO6GHOCTh MOJIEKYJ BOJABI BHILE H HOJSPHU3YEMOCTH
Cl--noHa B Boje noJKHa ObITh Oosbie. JleHCTBHTENbHO, OHA Ha

[e]
NOPANOK BhIIIE B BOJe, ueM B 3THJeHIJIHKOJe (2,76 u 0,27 A3 co-
orBercTBeHHO). ITogo6uasi kaprtuHa HaGJMIOJAeTCsd H B H3YUYEHHBIX
paHee aumeroH-BoAHBIX cMecsax [9]. Buausinme no6GaBok aumerona
K Boje Ha nosagpusyemoctb Cl--noHa Takoe 3Ke, KaK ¥ 3TUJEHIJIH-
KOJIsl. 3HAUeHHe MOJISPH3YEeMOCTH MOJIEKYJ OYeHb GJH3KO K 3Haue-

o

HHIO MOJISPU3YEMOCTH MOJIEKYJI STHJIEHTJIHKOJIA U paBHO 5,05 A3 [10].
IIpsimoe comocTaBsienye CBOHCTB CMeUIaHHBIX pacTBOpUTENEl o6Jer-
yaercda OJHM30CTbIO MOJIEKYJSPHBIX BECOB alleTOHA H 3THJEHIJIHKO-
a5, Onaronapsi uemy HabJroflaeMasi Ha PHC. 2 3aBHCHMOCTb CyLIe-
CTBEHHO He HM3MEHMTCSl IPH nepexoje K APYTHM BHAAaM KOHIEHTpa-
unii. Jlo6aBku »ke MeTaHoJa K BOJe, TOJSPH3YEMOCTb MOJIEKY.I
KOTOPOrO MeHbLIE  OTJHYAEeTCA OT MOJSAPH3YEMOCTH  MOJIEKY.I
BOABI [7], NpaKTHYECKH He BBI3BIBAIOT H3MEHEHHS MOJSAPH3YEeMOCTH
Cl—-uona [11].

[Tonyuennbie pe3ysbTarbl CBHAETENBCTBYIOT O CYLIECTBEHHOM
BJIMSIHUK TPHPOJABI PACTBOPHTENS HA CIOCOOHOCTb HOHOB K IOJS-
pH3aLUH NMOKA TOJBKO KauecTBeHHO. /il MOMCKA KOppPeNasiiiHOHHBIX
3aBHCHMOCTEH MEK1y Pas3/IHUHBIMH CBOHCTBAMH PAaCTBODHUTEJIEH HJIH
OpPraHHYeCKHX KOMIIOHEHTOB CMEUIAHHOTO PacTBOPHTEJSI U TOJSAPH-
3YEMOCTbI0O HOHOB HEOOXOAHMBI HOBbl€ 3KCIIEPHMEHTAJbHbE JaHHBIE.
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VK 628.337
C. I'. TEJIETOB, xana. XuM. HayK,
T. H. KO3bsIKOBA,
M. A. KAJIMBIKOB,
C. &. YYIIPHHA

| UBYYEHUE YCJIOBHW 3JIEKTPO®POPETHYECKOIO KOATYJIMPOBAHHUS
KOJIIOUOHbIX MU CYCNEHIAHWPOBAHHBIX B3BECEW TMAPOOKHUCH
JKEJIEBA. COOBIMLEHHUE 1

B craree [1] oanuM H3 aBTOPOB PACCMOTPEHO SIBJIEHHE 3JIEKTPO-
(opernyeckoro KoaryJHpOBaHHSI 30Ji1 H BJHSHHE TOJS B IIHPOKOM
| HHTepBaJie NMPHJIOKEHHOTO HaNpsAKEHHUs.

Hacrosimasi pabGora nocBsilieHa MOJEJIHPOBAHHMIO MPOU3BOJACT-
BEHHBIX YCJIOBHH OCaKIeHHs UIJIaMOB OKHCJIOB METAaJJIOB B TpO-
MBIIIJIGHHOM CTOKE HA OPHTHHAJbHOH KOHCTPYKIHH 3JIEKTPOKOary-
JS9TOpa W aHaJu3y HEKOTODPBIX pe3VJbTaTOB IOJYMNPOMBIIIIEHHbBIX
H npomelieHHbIX HenbiTanui. Ilpn uccneoBanuH 30/ THIPOOKH-
CH xenme3za [l] mpeacraBisjioch BaxKHBIM BBISICHHTH BJHSHHE KOH-
UeHTpanuu aucnepcHoil (asbl B mpouecce 3JeKTPoHOpeTHYecKoro
KoarynupoBanusi 304151. VM3aMepeHuss NpOBOJAMJIM IO METOLY MaKpo-
SlekTpodopesa. Buibop HanpsiKeHus MOJsl CAeJaH Ha OCHOBAHHH
Pesynbratos, moayuennsix panee [1]. EAMHBIM CBS3YWOIIHM SBJIS-
€TC 06uIHOCTh MPHPOALI MOBEPXHOCTHBIX CBOHCTB T'HADOOKHCH XKe-
J€3a, onpeaeasiOLHX aJAre3NOHHBIE B3aHMOJAEHCTBHS CO Cpeaok
HecMOTpss Ha Ha/MuHe CYIIECTBEHHBIX DPAas/HuYHil B JHCIEPCHOl
Xapakrepucrnke (THAPABAHYECKO! KPYNHOCTH) PaccMaTPHBAEMBIX
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cucreM. PacnpocTpanenue o6ulero moaxoAa Ha CYCIEH3HH OKHCJIOB
MeTaJJiOB NMPOBEJeHO HAa OCHOBAHHH (H3MYECKOH TEOPHH yCTOHYM-
BOCTH H KOaryJsluH JHOPOOHBIX cycneH3uil u 3oaeit JJIPO u no-
nyctuMo [2] u3-3a BHICOKOTO COJAEPIKAHHS B HX COCTaBe T'MAPOOKH-
cn Kesteza (10 70%). B rabGauue npuBeneHa nojHasi XapaKkTepuc-
THKa HceaeayeMmoro 3oas. Mamepenne pH npoBomuan na mnpubope
JIITY-01. D1eKTponpoBOAHOCTb 3045 H OGOKOBOH JKHAKOCTH H3MeEpsi-
an na npubope «R» u «C» ¢ nomompio cocyna Appennyca. Boko-
BYIO JKHAKOCTb TOTOBHJIM 10 OObIYHOH MeTOAHKE, MOA06paB ee 3JieK-
TPONPOBOAHOCTh BecbMa OJIM3KOMH MO 3HAYEHHIO 3/1€KTPONPOBOAHOCTH
3oa9. Pacuyer mpou3BoAH/IM Ha BeJHYMHY Y/JbHOH 3/EKTPOMPO-
poanocTH. Conepxanne Fe,Qy (B 2/2 30451) onpenensiii o MeTOLY
NepMaHraHaTOMETPHHU. Y/IbTPa(UAbTPAT MOJIYYaJH C MOMOILbI0 6a-
TapeHHol yYCTAaHOBKH 1Ja yJabTpaduabTpauuun [3]. B rtabauue
CONOCTaBJIEHbl JaHHbI€ BPEMEHH MOJHOH KOAaryJsiuuH H OCaXKIeHHs
KOaryJ/isita JJisi HCXOJAHOro 30J15i, a TakKxKe [J151 pa3BeJleHHOro B JBa
i yerpipe pasa. Kak BHAHO M3 Tabaulbl, 3TO BpeMs IpPH pa3Beje-
1K 30/151 BIBO@ PE3KO COKPalllaeTcs ¥ NPOJOJIKAeT COKpallaThCs
npu OoJblueM pasBejleHHH (B 4 pasa). AHAJIOTHUHO BJHSIHHE pOCTa
HanpsKeHHd *, O0JAHAKO JasbHeillide HaAOJIOAEHHSI  MOCTEIEHHO
CTaHOBATCA HeconmocTaBUMbIMH. [Ipu GosblieM pasBeleHHH 3TO Bpe-
Ms (~ 15 mun) xapakrepusyer JIHIUIb Nepexoi B NMepHOAE KOAryJs-
unn. Tak, obpasoBaBlIHecs B 3TOM CJydyae CyCIE€HAHPOBAHHBIE
YaCTHUBI NOABEPraloTCcss KOHBEKIMOHHOMY ABHKEHHIO B BEPTHKAJ/lb-
HoM cronbe mpubopa (saekTpodopeTHUecKoil siueiike) 6e3 3amer-
HOrO OCax)@<IeHHsl HX Aa)ke 3a BecbMa JJIHTEJbHBIH MPOMENKYTOK
BpeMeHH. 3auKCHpPOBaHHbIH (axkT Ba)keH AJasi npakTHukd. OH Ha-
rASAHO CBHAETENbCTBYET O BJHAHHH KOHLEHTPAIHOHHOrO (haxTopa
Ha arjomepauuio 00pas3oBaBIIMXCS YaCTHI B Nepexoie OT Koary-
JSLHOHHOTO Tpolecca K ceAMMeHTalHOHHOMY. I'paHHma ocaxpae-
MOCTH, OOHapys:KeHHass HAMH 3KCNePHMEHTaJbHO, XOPOLIO MOATBEp-
JKNaeTcs HMEIOIHMHCS B JIHTepaType AaHHBIMH. Tak, MPH KOHIEHT-
paiuuu oxoJo 1 xKe/m3 yacTHUB eule «... KaK NPaBHJIO COYAapSIOTCA»

BansinKe pa3BeleHus 30/ HA BpeMsi KOAryJsilMu B noJjie ajektpodopesa
npu 500 BoabTax

XapakTepHCTHKA B Bpems
3oap Fe(OH), )lcaHH]c)e Koaryas-
{-moTeH- LIHH, MHH
nRaR,’ MB pH %y } Ly Fe 0, 2/2
Ucxonuslit 301ab 70 ’ 4,8 l —_ - 29 60
Paszsenenuniit X2 —_ 48 — - 1,41 22
PasBenennniii X4 — 49 — — 0,72 1 15

[Ipumevanne %, H %y — yAeabHasi 3/JEKTPONPOBOAHOCTb 3075 M YJAbTpd-
Guabrpara, om-cm—L.

* Tlpn 600 ¢ Bpems koaryasnui nemuoro Gosee 15 MHHYT,
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[4], B naumem ciyyae (cm. Tabuuiy) 3Ta BeNHYHHA COCTaBJseT
0,7 Ke[md.

IToxxaayi, npu Koary/asiiud 3J€KTPOJMTAMH HEe IPHXOAMUTCSH
HabJaI0aTh CTOJNb YETKOro pas3rpaHHyeHHsi 0OBIMHO COBOKYIHO MPO-
TeKalUMX TpoIeccoB. 3hech HECOMHEHHO CKa3blBaeTcsi pasBeje-
Hie 30J151, HO, BEPOSITHO, B 3TOM INpOsABJseTcs crneuuduka AedcTBHS
9J1€KTPHYECKOTO IOJSI Ha BBIAEJEHHE U XapakTep Koaryasra.

Bausnue paccrosanus mexcdy 3zaexrpodami. DTO BJIHAHHE NPO-
c/lI€KEHO 3KCHEPHMENHTAJbHO /I UYeThIpeX 3HaueHHH pacCTOsHHM
Mexay ajekTpoaamu. Kak u paHee, coXpaHsa/csi TOT 2Ke o00beM
pccaeayemoro 30as (9 ma). CokpallleHHe pacCTOSTHHS MexAay
3/JEKTPOAAMH [ OCYIIECTBJSJIOCH TOJBKO B oObeMe GOKOBOH KHI-
koctH. C yMeHblleHHeM 3Toro paccrosiius or 22 no 10 cm coot-
BETCTBEHHO BO3pacTaeT BeJMuUMHA TpajueHTa mnoreHunana H no
JABOMHOTO 3HAUEHMSI, MPH 3TOM BpeMs INOJHOH KoaryJ/silMM H oca-
JKAeHUsl majaer BuerBepo. Hamu wucnbiTanel 6GOKOBble KHAKOCTH
pa3JIMYHOro COCTaBa, BTOpAs OTJHYaLach OT NepBOH, OOBIYHO MpH-
MeHsoLlelcs. 3HaueHne 3J1eKTPONPOBOAHOCTH NOAOHPAJIOCh OJHHA-
KOBO€e. Ta cepus ONbITOB MPOBOANJIACH NPH Hampsikenuun 600 BOJbT.
[TonyueHuble pedynabrTarThl orpaxkaer puc. 1. KoauuecTBeHHO He-
CKOJIBKO pasjnuasic, 006e 3aBHCHMOCTH HMEIOT TPONOPUHOHAIbHBIN
v auHednblit BuA. Ha ocnoBanuu 3T0# uacTH HCCAeJl0BAHHSA MOXKHO
NPHHATH K MOJIE3HBIM PEKOMEHAALHIM.

C nenplo ocnabuTh BJHSIHHE NOJAS HAa YCTOHYMBOCTL 30J1eH NpH
M3MEPEHHSIX J3eTa-NoTeHIuana Cjelyer yCTaHaBJWBAThL JOCTATOY-
HO 6OJIbIIHE PACCTOSIHHSA [ MEXKAY 3JeKTPOLAMH.

Habawodenus 3a usmeneruem cunvt Toka 6 sadetike. O6palieHo
BHUMAHHE Ha 3HAUUTEJbHBIE KOJeOaHHs CHJBI TOKA B LENH C 3JIeK-
Tpodopernueckoil suefikoil. [Ipu saexTpodopeTHYeCKHX HCC/Iea0Ba-
HUsIX ¢ oOblyHbBIM Hanpsizxenuem (100 8) Taxkoe nabmiojenue, Ka-
JKercsl, He (pUKCHpoBasoch. [103TOMY mpoC/IeKuBalOCh H3MeHEeHHe
CHJBl TOKA MO Mepe NPOXOXKAEHHS BCEro MepHoja KoaryJsiuuy
B 11oJie 3JeKTpodopesa.

Cuny toka (B mA) usmepsiiu ¢ nomoupio npubopa M-82. Ha
puC. 2 mpuBefeHa KpuBasi C JOCTATOYHBIM MEPHOJOM BpeMeHH
koaryasiuuu. OTMeueHbl TPaHUIBI Haya/ja BHAUMOH KOaryJsluH
H OKOHUAHMSI OCAaXKAeHHs BCeil AMCHIepCHOH (asbl B BHAE KOAryJs-
Ta. DTOT yyacTOK KPHBOH [Jsi JaHHOTO 3HAYEHHs HaNPsKeHHs
(350 8) MOXKHO OOBSCHUTDH NMaJeHUEM 3JIEKTPONPOBOJHOCTH B SiUEH-
K€ 3a CYUeT YMEHbLIEHHS YHCJIa MHULEJJ B NPOXOASLIEM KOAaryJsiu-
OHHOM TIpolecce. DTOMY NMEpPHOAY NPEeALIeCTBYeT MeHblIee 3HAUeHHC
Crnajga 3JeKTPONPOBOJHOCTH, MPHUXOAAILErOCS Ha IEPHOL CKPBITOH
Koaryasuuu. JlajabHeiiluuit 3Tan cBA3aH C IOJABEMOM Ha KPHBOI,
KOTOpBIi, BEPOSITHO, OOYCJIOBJEH IOBBILIEHHEM 3JEeKTPONpPOBOIHO-
CTH B peayJbTarTe AeCOpOLHH 3JEKTPOJHTA C NOBEPXHOCTH YACTHIL
B pacrBop. B KoaryjsiuMOHHOM npouecce Hapyuaercs ajacopOuu-
OHHOe paBHOBecHe [5] AJs 3JeKTPOJHTA, H aACOPOHPOBAHHBIH MO-
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BEPXHOCTBIO YACTHIl 3JEKTPOJHT TOJHOCTbIO JecopOupyercs [6].

B srom mnpouecce caenoBano 6bl 0KHAATh OOJbLIEr0 MOBBILIEHHS

3JIEKTPONPOBOJHOCTH B CHCTEME, HO, BO3MOXKHO, 3TO — CJIEJCTBHE

HenoJHOM recopOuuu 3/71€KTPOIHTA. BepodaTHo, HAa 3TY KapTHHY NpPO-

| necca Hak/aaAblBalOTCsl 3JCKTPOXHMHYECKHE SIBJCHHS Ha 3JEKTPO-
Jlax, a Takxke Ha caMHX yactuuax [7].
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Pu¢. 1. 3aBHCHMOCTb BPEMEHH KOATYJsLHH OT PACCTOSIHHA MEKAY 3JeKTPOAaMi

! u cocraBa GOKOBOH JKHIKOCTH:
1 — 6OK XHAK. 2; 2 — 60K XHAK. 1.

Pac. 2. Mamenenne Toka yepe3 3J1eKTPO(OPETHYECKYIO SUEHKY BO BPEMEHH.

| Merod saexkTpocraruveckoli o6paboTKu CYcnewsui  OKuUCA08
MCTARN08 68 NPOMbIUACHHLLX CTOKAX. DNEKTPOJHTHAS KOATyJsIus
IIHPOKO NPUMEHSIETCSl NPH OYHCTKE CTOUHBIX BOJ U SIBJISIETCS OJI-
HHM H3 3((PEKTHBHBIX cnoco60B HHTEHCH(DHKAUUH MPOLEcca 0Cax-
JeHUsl B3BelIeHHBIX BemlecTB [4, 8]. Jlas 3THX ueael HCIOMB3YIOT
) MHHEpaJIbHble KOAaryJsHTbl, a TaKKe IOJH3JEeKTPOJHTH (B YacTHO-
# CTH, MoJHakpHaaMuA [9] U NPOU3BOAHEIE HA €ro OCHOBE).
[IpumeHeHHe TMOJHMEPOB B 3TOM KauecTBe MEPCHEKTHBHO, HO
Tpebyer moabopa BecbMa TOUHBLIX NpeeJOB KOHIEHTPAaLHUil peareH-
‘ Ta Aas1 obecnevyennss 3((HEeKTHBHONH CKOPOCTH (GJIOKYJISIHH CYCHEeH-
i 3Hii, a OHA HAXOAMTCS B 3aBHCHMOCTH OT MOJIEKYJSIPHOH Macchl
‘-‘ nojauMepa. Bompochl 3TH TOJMBKO TOJY4YaloT CBOE paspeuieHue
B Hayke [10].
- @DH3HKO-XHMHUYECKHE OCHOBBI MpOIECCa KOAryJsIHH JA0BOJbHO
i CJa0XKHB [4]. B mpHMeHEeHHH K OYHCTKE NPHPOAHBIX BOJ OHH Oblad
ray6oko uayyensl JI. A. Kysabckum u ero rpynnoit (Mucturyr koi-
jgounnoit xumuun u xumuH Boabl AH YCCP) wu moayuyunnm npakrtu-
yeckoe pelreHHe 0OJaroaaps HCHOJb30BAHHIO KOATYJSHTOB (cosed
AJIOMHHHS U JKeJse3a).

H. T. Toponosckuii [11] packpbiBaer CyIIHOCTb BJHSIHHSI HOH-
1IOT0 COCTaBa B CHCTEMe IpeXk/Je BCero Kak Cpeibl, B KOTOPOH HAeT
ihopMHpOBaHHE CTPYKTYp B MOMCHT HX oOpasdoBaHus. B xjopumno-
Onkap6oHATHBIX cpegax oOpasyloulHecsi THAPOOKHCH TpPeXBaJIeHT-
HBIX MEeTaJlJIoB HMEIOT CeTuaTo-KoaryJ/sLUHOHHYIO CTPYKTYpy C pas-
BHTOJi TNOBEPXHOCTbIO BLICOKOH aACOPOLHOHHOH XapaKTepHCTHKH,




OCaIKH KOTOPBIX GBICTPO GHIALTPYIOT. B cyabdarHo-6uKapOOHATHOMH
cpeze, riae cjaefoBajo OBl OXKHAATh CHJBHOTO KOAaryJsIIHOHHOTO
a(dekra, felHcTBHe Cyab(haT-HOHA B MEPBYIO OYepelb OTPaKALTCH
Ha o0pa3oBaHHWH caMOH THAPOOKHCH B BHAE aMOP(QHOH Macchl
ocajaka, muoxo ¢uabrpylowero. Has Bojg ¢ BBICOKHM cojepka-
nuem Ca%t rakas cpeia * co3flaer HECKOJbKO JIyylIHEe YCJIOBHS
(BMAHME KOHILEHTpaUHOHHOro (akTopa aucmepcHoit ¢aser). [lei-
CTBHE KaTHOHHOIO COCTaBa B OCHOBHOM CBOAMTCS K H3MeHeHHIo pH,
a ero BJIHSIHHE HEOAHO3HAYHO /IS 3THX ABYX BHAoB cpei. Cuaenosa-
T€JbHO, B 3TOM CJIOKHOM KOMILIeKce (H3HKO-XMMHUECKHX TIPO-
LLeCCOB YCJIOBHSI ()OPMHPOBAHHS UpPE3BbIYAHHO CKAa3biBAIOTCA HA
XapaKTepUCTHKE aJCopOLHOHHO-aKTHBHBIX rujapookuceit [12], ot-
BETCTBEHHBIX 3a CKOPOCTb Oca)KJeHusi B3Becefl H 3(QeKTHBHOCTDL
CTeNeHH OYHCTKH BOZDI.

B npakTHKe NpUMeHEHHS CHCTEMBl BOJOOOOPOTHOrO CHaGKeHHS
C TPOMEXKYTOYHOH OYHCTKOH CHCTEeMbl, KOTOpasi CTAHOBMTCS Hempe-
MEHHBIM TpeOOBaHHEM COBPEMEHHBIX YCJOBHMH KH3HH, oOLias Kap-
THHA JEHCTBHS KOAryJsiHTOB H YCJOBHH KOAaryJsIMOHHOTO Hpouecca
BO MHOIOM YCJOXKHAeTCd. DTo TeM OoJiee Kacaercsli NPOMBILIJIEH-
HBIX CTOKOB Ia300YHCTOK MeTaJ/llyprHYecKHX Nedell ¢ pa3HooOpas-
HBIM H HENOCTOSIHHBIM COCTAaBOM IUJIAMOB H3 OKHCJOB METaJlJIOB.

Takum obGpasoM, yze npejBapHTe/bHasi OLEHKA YCJOBHil BOJO-
00OpOTHOH CHCTEMBI IO3BOJISAET IIPEANOJNOKHTb, YTO NPHMEHEeHHE
KOaryJsiHTOB B 9TOM CJ/y4ae He TOJIbKO Bce GoJjiee OrpaHHYMBAETCH
JeHCTBHEM pa3J/HUYHBIX (PaKTOpPOB, HO, BEPOSITHO, COBEPLUICHHO HCYep-
nbiBaercs. Takoe yTBepiKAeHHe JOCTATOYHO apryMEeHTHPOBAHHO:

1. Teopernueckue OCHOBBI IPOIECCOB KOATYJSILUH B MOJOOHBIX
ycaoBuax [13] oTcyTcTByIOT.

2. IloBTOpHBIE HHKJIBI BOA00OOpOTa OYyAyT NPHBOJAUTHL K Hapy-
LIEHHI0O HOHHOTO COOTHOLIGHHSI MeXJy KOaryJHpYIolled uacTbio
HOHOB B CHCTeMe (IPOTHBOIOJIOXKHOTO 3HaKa 3apsiy 4acTHIL) H CO-
NyTCTBYIOIMMH HoHamu [14] (oanommennoro 3apsiza). C mocie-
AYIOIIMMH LHKJIaMH Hapacraioollee HaKOIJIEHHe CONYyTCTBYIOUIHX
HOHOB CTAHOBUTCS BHYIUHTEJBHBIM H JOJ/KHO CTaThb NPENATCTBH-
em [14, 15] npoxoxIAeHHIO KOAryJaIMOHHOrO Npolecca.

B npoMbllIIeHHOM CTOKE HMEIOTCS HOHbI Pa3Hoo0pasHBIX Me-
TaJJIOB, UTO BJIHSeT He TOJbKO Ha pH, HO M Ha yc/joBHA Hampas-
JIGHHOCTH Ipouecca KOoaryJsUHOHHOIO M TeNTH3aUHOHHOrO Xapak-
tepa [14, 15]. KoarysnaTel miaMoB B OTCTOMHHKAaX NPHOOPETAIOT
0OBEMHBIH, JKEJeBHAHBIH XapakTep, NPAaKTHYECKH He OTCTaHBaIOTCH.

3. B3BecH pasjHYHBIX OKHCJOB METaJJIOB, 4 TaKXkKe B3BECH HeMe-
TAJIJIHYECKOH NMPHPOABI B IPOMBILIJIEHHBIX CTOKaX MOrYT OBbITh HO-
CHTE/NSIMH IPOTHBONOJIOKHBIX 3apsioB. PaccMarpupaeMbiil mpouece
OCJIOJKHSIETCSI reTepoKoary siuen.

4. Tlpu HaAWuWK B NPOMBILJIEHHBIX CTOKaX BEIEeCTB OPTaHH-
YECKOro IPOHCXOXKAeHHS (0COOEHHO JJIsi Ta300YHCTOK JOMEHHbBIX

* Buauauue nonos Ca?t paccmortpeno B paGore [16].
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neyei) crenudHKa ajAre3sHOHHBIX B3aHMOAEHCTBHH W (JIOTHPYIOILAS
NPUPOAA MOTYT IOBJHATH HA CYCHEHAMPOBAHHBIE YACTHUIB IJIAMOB.
CrefoBaTe/IbHO, 3TO MOXKET OTPA3UTbCS HA CTPYKTYPOOOPa3yIOLIUX
CBOMCTBAX CHCTeMbl, Ha CKOPOCTH OCaxKJIeHUS W 0ObeMHOH Xapakre-
PHCTHKE OCaJKOB.

Takum oGpasoM, mepeuncjeHHble OOCTOSTENBCTBA CBHIETENBCT-
BYIOT 00 HCUepNaHHH BO3MOMKHOCTH IPHMEHEHHSI 3JIEKTPOJUTHOM
‘00paboTKH NMPOMBILIVIEHHBIX CTOKOB B cHCTeMe BopooGopora. Heol-
XOAHMO HCKaThb HOBBI€ IyTH HHTEHCH(HKAILHH IPOILECCOB Koary-
JSIIHH M OCa)KAEHHsl B3Becell, cnocoOCTBYIOLIME COKpalleHH0 00b-
€MOB IPOH3BOJACTBRHHBIX OYHCTHBIX coopyzKeHuil. CyAsi N0 H3JI0XKEeH-
HOMY Bbillle, SIBHOE MPEHMYIIEeCTBO H MEepCNeKTHBY B NPHMEHEHHH
3aCJYyXHBAIOT METOAbl 0e3peareHTHOH KOoaryJsuuH.

Bonpochl 371€KTpoo6paGOTKH CTOUHBIX BOJ PacCMOTPEHbl HaMH
BO BTOPOM COOOLIEHHH.
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