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METOJ, AMAJIbTAMHOM NMOJSPOTPA®UHU C HAKOHJ]EHI/IEM. 1.
K BOTIPOCY O NPUPOJE ABOMHbBIX AHOOHbBIX
3YBLOB rAJ1J1U4

0. C. CTEITAHOBA, M. C. 3AXAPOB

Jla aHannsa BellecTB BLICOKOH CTeneHW YHCTOTHL 3a MOCJE[HHE oAb
Bce GoJibilee pacnpocTpaHeHHe NOJydyaeT METOX aMalJlblaMHOH MoJsporpa-
¢uH ¢ HakonuieHHeM. OHAKO B psijle CayuyaeB OIEHKAa KadyecTBa H KOJHue-
CTBA OfpejensieMOl NpHMECH 3ATPYAHeHA H3-3a MNOSBJIEHHS AHOMAJbHBIX
ABOWHBIX MJIM TPOHHBIX 3yOLOB CAHOIO 3JeMeHTa. B AuTeparype ecTh cBefe-
HHS O DOJiyueHHM NBOHHbIX 3yOUOB cBuHLA {1, 2], menu [3, 4]. B [4] uccneno-
BAJOCh BJIHSIHHE DPa3ju4HbIX (akTopoB Ha (GOpMYy aHOLHOro 3y6la Meau
B IleJIOYHOM H KapOoHaTHOM (oHAaX C LeJbi0 BbISICHEHHS TPHYHH AaHOMAJb-
HOrO NOBeJeHHs1 aMaJbraM Mejd Hpd aHOJHOM PacTBOPDEHHH B YKa3aHHbBIX
(hoHax.

Hannasa paGora NMOCBAIEHA BEIACHEHUIO TPHUHH MOSIBJEHUS ABOMHBIX
AHOJHBIX 3yOLOB Ta/JIUsl NIPH CHATHM BOJABTAMIEPHBIX KPHUBBIX METOAOM
amMaJbraMHoO# nodsgporpaduy ¢ HakonneHueM. Mayuenue npuuun u ycnaobuit
BO3HUKHOBEHMSI JABOWHOIO aHOAHOrG 3y0lla MNC3BOJAET NPEAYNpPEeXRAaTh 06pa-
30BaHHe 3TOro 3yGUa W/H XK€ NpeaynpexaaTb oMGOUHble BHIBOALI O Kaue-
CTBEHHOM COCTABe HUCCNEAYyeMOro pacTBOpPa HJIH aMaJjiblaMbl.

JKcnepuMeHTalbHad YacTh

B paGore ucnosb3opanca CaMONMIUYIUE BeHrepcku#l nossporpads
7-77-4/B. Tlonsiporpadudeckas sueika H 3JAeKTPOAbl He OTJIHYAJMUTH OT OMK-
cannbix panee [5]. CrangapTuble pacTBOpPbl rajijiusi FOTOBHJAMCH H3 HABECKH
MeTaJJIHYeCKOrO Tajidsl, PACTBOPEHHOIl B COJSHOH KHCJOTE, H NOCJAEA0Ba-
TETbHOTO pasBapjeHuss TPHAHCTH/JIATOM JO KOHEUHOH KOHLEHTDALUE
1-107~5 2-uonfa. N upHTOTOBJAEGHHS pPacTBOPOB (OHA HCIOIb30BANHCH
PEaKTUBH MApPKH CM.Y., 0.4. HAH X.U., cojepxKaliie B HCCAelyeMOM pacTBope
rannus Metee 11073 e-uon/a.

B Tedenne opHoro AHs paGoTa HPOBOAMJIACE ¢ OAHOM M TOH Ke Kam/eH
pryTH (r=0,04 cn), B ciyuae OTKIOHEHHS BBICOT 3y6la ramnus Gogbiue 5%
JEKTPOJTMTHYECKH OCaXKAaJach HOBasA Kanasa pryTH. [lorernuan anektponusa
cocraBasa — 1,4 8 (Hac.k.3.). Ilpn 3TOM 3HaAueHHM MOTEHUKAJAa HA.BCeX HC-
crefyeMblx ¢oHax JoCTHraercs MpeletbHbil THGO(Y3HOHHBIA TOK Tajllus.
Ynanenue pacTBOpeHHOro KHCJIOPOAA H3 HCIBITYeMBIX PacTBOPOB M NepeMe-
HIMBAHHE 3JEKTPOJHTa BO BpeMs 3JMEKTPOJiH3a OCYLlecTBJAMOCh Oapbora-
JKeM, OUHILEHHbIM OT CJeICB KUCJI0POAA a30TOM. '

Anoznble 3y6Lbl TajIusi NOJy4alduch Ha (oHax CaJdulluiaTa HaTpHUS,.
TNOAKHCJIEHHOTO CONSIHOM KucaoTol ao pH 3+5, aneratnoro 6ydepa pH 4,6,
430THOKHCJIOTO HATPHSi M XJAODPHCTOrO HATPHHA, MNOAKHCAeHHBIX A0 pH
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4—5 [7]. Ha Bcex ¢enax (pH 3-—5) npu CufATHH BOJbTaMNEPHbIX KPHBbIX
raJyIis MeTOJOM aMalbramuoil mojsiporpaui ¢ HaKoNJAeHHeM MNpH HAJMH-
YHY B PTYTHOM CTAlHOHAPHOM 3/JEKTPOLE TOJAbKO raJjins 00pasyercs He OMHK
3y6ell, COOTBETCTBYIOUIAN OKHCJGHHIO aMaJ/braMpl rajius, a Aasa (puc. l).
MOXKHO NPeAnoNOKHTE, YTO o6pazoBaHHe ABGHHOro 3y6la rajiusi MOXKeT
HbITh 00YCJAOBJEHO OJHOH H3 CJAEAYIOIUUX NPUUHH! :

1) cTvieHYaTHIM OXHC/AEHHEM aMaJbraMbl Tajjusg, T. €. OKHCIeHHEeM
FANJIMA CHayasa A0 MOHOB 6oJee HH3KOH BaJeHTHOCTH, KOTOPblE OCTaKTCH

02mnra

.as

?(z)

Puc. 1. UccaenoBanue npupoast ABofiHoro 3y6una rannius Ha doue
0,1 NKCI40,1 N NaSal. Ycaosus onbitos: Cg,= 110~ %2-uon/ 2

=5 mun. l—ppofinoil 3ybeu raanus;, 2—asoiinofi 3yfen raanus.

OCTaHOBK2 MOTEHUHANa MPOM3BENEHa NOCJEe NOCTHIKEHHs NMOTeHUHa-

7a nuka GoJjee oTpHuartenbHOro 3ybua; 3—anoawblil  3ybew raanus
nocae HOBTOPHOI'Q CHATHA.

8 NPHINEKTPOLHOM CJIOe, a 3aTeM MOC/IeAHHE OKHCISIOTCH IO 3-BaJIeHTHOrO
CLOCTQAHHS,;

2) o6pa3oBaHKeM Ha MOBEPXHOCTH CTALHOHAPHOTO PTYTHOrQ 3JEKTPOAA
TBEPAOH NIEHKH COeMHEeHHS Tal Hs. .

CnpaBeJIUBOCTb NEPBOTO MPEANOJOXKEHHST MOXKHO TNPOBEPHTDH, HCHOJb-
3ysl KyJoHomerpHueckue usmepenus [4]. MecienoBakusi nokasasu, Uro 3TOT
fpHeM MOKeT ObITb ¢ YCAeXOM NpHMeHeH JILib NPU pPeuleHHH aHaJOTHUHBIX
3ajau sl 3JAeMeHTOB, KOorja HeT APYFHX 3JeKTPOJHBIX TNpPOUEeCccoB, KpoMmce
BoccTanoBaeHuss Mertasia [6]. Tlpu KatoaHOM »Ke BOCCTAaHOBJIEHHH Tas/ns
NPAaKTHYECKH HEBG3MOXKHO MNOJYUHTh «UYHCTOrO» JAH(PPYIHGHHOrQ TOKA MO-
_clIellHero, TaK KaK OH KaTalH3HUpyeT KaToaHoe BbiledeHue sogopona [6, 7].

[TOMHMO KYJOHOMETPHYECKHX H3MepeHHH MOCTAB/IEHEYIO 3aJauy MOXKHO
PelIuTh KAauecTBEHHO TAKKe ciaenylomum obpasoM. Ilpeanonoxum, 4to npH
noTeHIHa/e NepBoro (6oJee OTPHIATENbHOr0) 3yOila NPOUCXOIUT OKHCAEHHE
rajafus 00 HOHOB GoJ2e HHU3KOH BaJeHTHOCTH. DT4 HOHBI B NPOCTOM BHAE
HJM B BHE CJAOKHBIX HOICB NMPH OTCYTCTBHH MEPEMEIIMBAHHA pacTBoOpa MO-
YT HEKOTOpOe BPEMSI OCTABATbCA Yy [OBEPXHOCTH 3JeKkTpoia (KoadpduuneHt
aubdysny HOHOB rajsnus B pacTteope~1- 10-% cm?/cex), 3a cuer uero
KOHLIEHTPAIHsl HOHOB TaJinsl HU3Uledl BAJCHTHOCTH Y NMOBEPXHOCTH PTYTHOH
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Kalvid 3HAUYNWTS/bHO OOJblle T2KOBOH B oObeMe pactsopa. [lpu Gosee mosio-
MUTEABHOM NOTEHIHAJe MOXeT NPOUCXOJAHTh MNPOLECC OKUCAEHHS] HOHOE
rajl/itg HU3LWeH BajJeHTHOCTH 1O HOHOB raJUlusg BbiClied BaJeHTHOCTH, H BBH-
Ay 60/IbIIOH KOYLUEHTPANHH UX Y OBEPXHOCTH JMEKTPOLA MOXKET NOJYUHTHCA
BTOpOH 3yOell. Eciin e nocie nonyyenus nepsBoro 3yOila H3MeHeHHe HOTEH-
1HaJla NpeKpaTUTb U PacTBOP JHEPrHUHO NepeMellaTb MJsi OTBOAA HOHOB
rajJJiug OT NOBEPXHOCTH 3JieKTpojaa B IyOb pacTBopa, TO BTOPOro, OoJjiee
MOJOXKHUTEJNBHOTO, 3y6la He AOJKHO NoJaydHThes, JLast mpoBepku Bbliliecka-
3aHHOTO HaMHM NPH CHSITHH AHOJAHBIX 3YOIIOB rajJ/us AeNajiuchb OCTAHOBKH HO-
TeHIMana nocje AOCTHXKEHHS NOTelllnasa nuka nepsoro (6osnee OTpHILa-
TeJbHOro) 3y0ua A0 maleHust TOKa 10 ¢GOHOBOH JIUHHUHU C OJHOBPEMEHHBIM
SHEpPTrHYHLIM NepeMellHBaHUeM DACTBOpa AN OTBOAA HOHOB rasljMs HU3LIEH
BaJIEHTHOCTU OT NOBEPXHOCTH PTYTHOH Kamam (puc. 1). llocne storo cpazy
e CHHMajach NOBTOpHasA noasporpamma. Ha 3Tofi noasiporpamme Gosee
oTpUHaTeJbHOro 3y6na He HabJdI0AaOCh M NOJydYascsl JHWb OoJsiee MOJO-
KuteabHblit 3y6en, (puc. 1). CrnemoBaTenbHo, NpeAnoJioXKeHHe O TOM, YTO
foJiee MOJOXKUTENbHBIHA 3ybell ranaus obpasyercsi 3a cueT NPOTEKaHHs NPO-
1ecca OKMCJEHUST HOHOB FaJjlinst Hu3llieil BaJEeHTHOCTH MO0 HOHOB TaJjis
BLICIIEH BaJIEHTHOCTH, He NoATBepAuaoch. OcTaercs npeanooXuTh, UTo 062
3ybua raaanss o0VCJOBJIEHbl OKHCJCHHEM amaJfbrambl rajjaudd A0 BbiCLIEH
BaseHTHOCTH. [IpHyeM BO BpeMmsl NpoTeKaHHs npouecca npu 6ojee OTpHLA-
TE/IbHOM MNOTEeHIHAaJe Ha MNOBEDPXHOCTH PTYTHOrO 3JeKTpolda obpasyercs
IVIeHKa THAPOOKHCH TaJuIusg, KOTopas M NpenfATCTBYeT AaJjbHeHllleMy OKHC-
JEHHIO aMagbraMsl (yBeJiHUHMBaeTCcd 3Heprus akTHBaluu nponecca). [Ipu
H3MeHEHHH MOTeHLHaMa 3,J1eKTPoAa B fojee MOJOKHUTEIbHYIO 0612CTh aTOMbi
ranaaus npuobpeTarT ACTIOMHUTENBHYIO SHEPTHIO, MPOLECC OKUCAEHHS aMaJlb-
raMbl BO300HOBJfETCH, H MOJNyddeTcd BTOPOH aHOAHBIA 3y6ell.

Bosuukaer Bonpoc, noueMy npid HOBTOPHOM CHSITHH MOJISAPOrPaMMbi
(pvc. 1) nabuaoaaerca ToNbKO GoJee NOJOXKHTENbHBIH aHOAHBLIA 3ybew ra.n-
aua. Ha naw B3rasja, orcyTeTBHe O6oJiee OTPHIlATENBHOrO 3y0Ila MOXKHO
OODBSICHUTH TeM, YTO NPH ANUBTOPHOM CHATHH MOJSPOrpPAMMbI IVIEHKA THIPO-
OKHCH Tajljluf Ha TMOBEPXHOCTH PTYTHOH KamJIH He ycClleBaeT Pa3pyHIMThbCH,
TaK KakK npeablayulas nossporpaMma cHumaJgace fo —0,6 8 (Hac.k.3.). Ora
TPYAHOPACTBOPHMAA NJIEHKAa Ha [IOBEPXHOCTH PTYTHOH Kamnau H TOPMO3UT
OKHCJIEHHE OCTaBlIerocs raJjjusi B aMmaJgabrame (3a OJMH LUK CHATHA aHOJ-
HOH noJsporpaMmbl 0e3 CCTaHOBKH NOTeHLIMaJa Nocjde AOCTHXKEHHS NHKa H3
aManorambl Bbifensiercst o 80% Merasnna), moatroMy Mot He HaGJojaeM
1IepBOro aHOAHOro 3ybla rajjes npu 6ojee OTPULATEJBHOM IOTEHILHAJE;
[IpH RanbHellled Aenosspr3allMi 3JEKTPoAa NMPOUCXOAUT YaCTHYHOE pas3py-
IleHHe NMJIeHKH M JajbHefjlilee OKUCIeHHE AaTOMOB TaJjliisl [0 HOHHOIo
COCTOSIHHS.

Ilponecc o6pa3oBaHus NJEHKH MaJOPaCTBOPHMOTO COEXHHEHHS MeXTV
COOTBETCTBYIOILMMH aHHOHAMH U METaJ/JJIOM, NPOUCXOAAMHIMA NpPH AHOAHOMH
NOJISIPH3allMH 35eKTPoda, B O0lleM c/Jyyae MOXKHO NPEACTaBHTb CJeAyILu-
MH YpaBHEHHAMH, €CJH HCIiOJb30BaTb KJACCHYECKHH MeXaHHM3M «OCaxKAeHHT
M3 NepechIleHHOrc pacTBopa»:

M — M7* 4 ge
nM?t 4+ mAr— -~ (M), A,
M +mAr-—>MA, ] +¢q
ONEKTPOAHbIA NPOLECC B 3TOM C/Iy4ae COCTOHT M3 HECKONBKHX CTaiMit:
nojiBoja aHHOHOB H3 0ObeMa PACTBOPA K NOBEPXHOCTH JIEKTPOAA, HOHH3a-
ILHH aTOMOB MeTajljla, H3 KOTOPOro COCTOHT 3JeKTPoJ (aManabraMa rafijius)
¥ XMMHUeCKoit peakuuu o0pa3oBaHust coequHeHusi. Hocratouno 6Goabiuay

CKOPOCTb MOC/]efHeil peakllid 10 CPAaBHEHHIO CO CKOPOCTbIO OTBOAA HOHOB
MeTa/ia B IVIyOHHY pacTBOpa ABJAAETCA HeoOXONHMbIM ycloBHeM 06pas3oBa-
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HHUSA ocajpka Ha ITOBEPXHOCTH 3JEKTpoaa. Ocanox 06p83yETCH Y HOBEDXHOCTH
3JeKTpona, €CJaH cofaoaaercsa ycCJaoBHe: -

(Cw)m-(Ca)m > L,

rae Ci — KOHUEHTPALMS HOHOB METAaAaa y NOBEPXHOCTH 3JeKTPOA;
Ca — KOHLEHTPaUUsA aHMOHOB Yy IIOBEPXHOCTH 3JEKTPOAA;
L — npousBesenne pacTBOPUMOCTH coeguHeHus M, A,

BnosHe NOHfTHO, YeM MeHbLI€ BEeJHYHHA IIPOM3IeIEHHS PACTBOPHMO-
CTH, TE€M DU 60/1ee HU3KOH KOHLeHTPAL UK ONPeALISEeMOr0 HOHA [IPOHCXONUT
o0pasopanue MJEHKH MaJopacTBOPHUMOTrO COEJMHEHHS, TO eCTh HACCHBALUA
anexkTpoja. B pannom cayuae HepacTBOpHMAs MJE€HKA MOxeT GbiTh 06pa-
30BaHa THAPOOKHCHIO raaausa Ga (OH),;. HMssecrto [9], uto rugpat oxucu
raaans obpasyercs B KMCJAOH cpege yuxe npu pH 3,3+3,5 mo peakuwnu

Ga (Hg) + 30H’ + 3e - Ga (OH); |
n MoxeT cywectsosats 10 pH 9 =+ 10. ITpu pH Goaswe 10 Ha saexTpose

WJeT peakllus:
» Ga (Hg) — (Ga0,)*.

OuennuM ¢ TOYHOCTHIO A0 5% KOHIEHTPALHMIO HOHOB TaJJIHA Y MNOBEPXHO-
CTH PTYTHOrO 3JeKTPOJa (Céa) IPpH CHATHY AHOAHOW BOJbLTAMICPHOH KPH-
Bo#t. Jlast pacuera C3a BO3BMEM pH d¢ounosoro pacrsopa 4. B atux ycao-
BUSX NPOBEJIEHHA ONBITA TNPOHCXOAHT 00pa3soBaHHe JBOMHBLIX AHOJHBIX
3yOLOB OPH PACTBOPEHHH aAMaJbraMbl TajjiHs.

ITpouspejenne pAcCTBOPHMOCTH JAJs THAPOOKHCH rajaust npu 25°C
cocrapasier 1,4-10-% z-uon/2 [10]:

— a3+ .3
L_aGﬂ aOH"
rae @i M don’ — AKTUBHOCTH HOHOB TaJausg M T[HAPOKCHIA B BOAHOM

pacteope. Ilpn pH =4 aow = 10" Koadduunesr axTHBHOCTH HOHOB
Tasjud B YCJAOBHAX ONBITA BBIYUC/AACH MO OOLIENIPUHATOMY BBIPAXKCHHIO:

0522V
lgf = -t
d L4V p

rae (~ - UOHHasi CHJA& PacTBOPA;

Z'— BaJEHTHOCTL HOHA.

HMonxas cuaa uccienyemoro pacreopa cocrarasaa (0,1, a xkoadduun-
€HT AaKTHBHOCTH HoHOB raJqaus — 0,09. Orcrona

aga = foar Cia
L 1,410°%
foaradn 0,09-10-2

TO €CTh KOHLEHTpaUHusl HOKOB TaJJus B NPH3JTEKTPOLHOM CJoe NOJKHa paB-
HATbeA 1,55.10 — 8 e-uon/a nns Toro, uToGB NPOU3OIII0 06pa3oBaHie MASHKH
THAPOOKHCH TalJusl Ha NOBEPXHOCTH PTYTHOrO 3JEKTPOAa.

[Tocko/nbKy KOHUEHTDHpPCBAHHMe MeTajja B PTYTHOH Kalljie B METOHAe
aMaJbraMHOHA noasporpaduy ¢ HaKoN/JeHUeM B ONTHMAJEBIBIX YCJIOBHAX IK-
clepUMeHTa [POHCXOAUT NPHUMEPHO HA JBa MOpsjKa NO CPaBHEHHIO C KO-
LeHTpalHed nocaeHero B HCCJAeyeMOM pacTBope, CTAHOBUTCA SACHO, YTO NPH
KOHLEHTPAlluH HOHOB rajjud B pactBope ¢ 9-10—° e-uonja W Bblle NJEHKA
TFUJPOOKUCH TaAJMUA Ha PTYTHOH KalJie HauuHaer OGbITh 3aMeTHa HEBOOPYKeH-
HbIM I'J1a30M TNIPU CHATHU aHOAHBIX 3yOL0B rananud. Kanas cHauara TycKHeeT,
3aTeM cepeeT U NpH JaJdbHeHllell AeNoNApH3aUHH PTYTHOTO 3/JKTPOJAA CHOBA
CTAHOBUTCH GAeCTsULeH. '
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Ecnn e yuecTb, 410 BOMM3M 3JeKTDPOAA NPH NPOTEKAHHH KATOLHOLO
npouecca pH Moxer yBe/qHYHBATBCA aXKe Ha 1BE eNWHHIbL, TO BIOMHE -
PEaNbHBIM ABJAETCA 00p230Baline HAa NOBEPXHOCTH 3JEKTPOAA THAPOOKHCH
rannusa. B pesyJbTate TOPMOXKEHHS MPOLECCA aHOLHOTO' PACTBOPEHHS MJIEH-

KOl THIPOOKHCH TaJJus
npu notexuunanse — 1.0 6
(Hac. K. 3.) noayyaercs
aHONHBIH 3yOenl, rayoOuna
KOTOPOTO B HHTEPBaJie KOH-
HeHTPanui 1.10~ 6—
—10 ~* e-uon/a u BpeMeHH
snektponuza 10 MHHYT
NpaKTHUECKH BCerja ocra-
ercs NOCTOSIHHOH
(puc. 2, 3). ‘
[NosyueHHBIe  KPHBBIE
aHAJOTHYHbBI, TOJIBKO TIDH
pH 4,6 anoxuwii 3yGel
npu Gojee OTPHUATENDHOM
NOTeHIlHaJ e HEMHOIO MEHb-
nie Mo BHICOTE, UYeM 3TOT
e 3yGen npu pH 3,2. 910
BIIOJIHE TIOHATHO, TaK Kak
npu pH 4,6 mpoussenenue
PAacTBOPHMOCTH THIPOOKH-
CH  Trajgaus Jocruraerca
TIPH MeHblleHd KOHIEHTpA-
U1 MOHOB TraJjJjua Y Mo-
BEPXHOCTH 3JIEKTPOMAA, UeM
npu pH 3,2, Tak Kak 1pH
sToM 3Hauenuu pH ona
TOJABKO HauyuHaer obpaso-
BhiBaTbCA. lIpH KOHIIEHTpaA-
uusax 1.10 — 6 z-uoufa raa-

Jusi B pacTBope Gojee OT-

pullaTebHblil 3ybGen 60Jb-
e Mo BeJHuHHe, ueM 0o-
Jee HOJIOKHUTENbHBIA
(puc. 4). 10 0OBACHACTCA
TEM, UYTO TMpPH OKHCJIEHHH
" aMaJibFaMbl FaJyiud TMOYTH
BCe KOJHYECTBO  TaJlJIHA
uaeT Ha o6pasoBaHHE THI-
POOKHCHOH MJIEHKH H TOJb-
KO OCTaBIIAsiCd HeGOMbIIask
YaCcTh TaJJHsl B amaJgbrame
npu OGoJee MNOJOKHUTENb-
HOM HOTeHLHaJie OKHCASET-
ca no Ga® " H nepexoaur B
pactBop. Ilpn wouueHntpa-

1 mxa

100

\ pH 3.2

10.0

LDOL

‘ ~ S N
’--00—-'-u—f'
0.4
i 02 o~

“ Cy r-uok/fn

Puc. 2, Miamenenue BelHYMHBL AHOIHCTO TOKA
JHSl OT KOHLEHTPallid HoCje]HEro B pacTBoOpe
L Hgir g 0,1[\/ KNO3+I’L1NHN03:
l—nna 6ojee oTpUUATEAbHOrO 3YOLA;
2—naa GoJee MmoJOWUTENLHOTO 3y6Ha.

rana-

.

1 mxa .
pH 4.6
10 2
(-]
1.0
- i N
=l
0.}
'0-6 10-5 ‘|o- [
Ca r-uon/n

Puc. 3. MismeHenyve BeiUudHbBl aHOZHOTO TOKA Tran-
¥ OT KOHIEHTPAlHU NOCHeJHEeTro B pacTBope ale-
TaTHoro Oydepa:

1—nas Gosee orpunatensHoro 3y6ua;

2—maa Gojaee moJOKUTEIbHOrO 3yGaa.

HWH ra/iaug B pactsope 1'10—7 M u MeHee HaMu HabJamogancad TONbLKO OAHH
3ybell B mporecce aHOAHOTO OKHMCJEHHS aMaJjbraMbl rajiaus npu 6oJee OT-
punaTtesbHOM MOTEHLMANe, TaK KAK NPH 3THX KOHIEHTPAUHMSX rajaus B pa-
CTBOpe B MPHIJAECKTPOJHOM CJ0O€ B AHOAHOM IHKJe He AOCTHTraeTcs NpPOH3Be-
JeHHe PACTBOPHMGCTH H HET HHKAKHX KMHETHUCCKHX 3aTpYJHEHHH [/ OKHC-

JIEHUS TIOCJICAHEr 0.

191



IMoaBoas uror BHIIECKA3aHHOMY, MOKHO TakK NpeACTaBUTh 0O6pa30BaHue
IBOMHBIX aHOAHbIX 3YOLOB FANANSA: B KaTOAHOM I[poliecce MOH rasius Boc-
CTaHaBJMBaeTcd A0 MeTanja M oOpasyercsl amanbrama nociensero. B anon-
HOM LUKJe [PU OKHCAGHHUH 3TOH amaJjbrambel obGpasyerca 3zybel, 00ycaos-
JEeHHbII MaJl0pacCTBOPUMOH NJEHKOW THAPOOKHCH TaJliIMl HAa NOBEPXHOCTH
PTYTHOH XanJju, KOTOpas NpenATCTBYeT AaJjibHEHlIeMy OKHCJCHHIO TaJHd.
[lpu panpHefimieli aHOAHOH NOJSAPUM32LHH TNPOHCXOLHT OKHCJEHHe TraJuius
M NPOHHKHOBEHHE €r0 MOHOB M3 aMaJfbraMbl CKBO3b MHKPOTpEIIHHBL I1EHKH,

|
1 Wﬂu, :
=1
9
. i 2 | L.
]

i

L5

|
Iau
/—‘
=
P~

-0 . -a8 -06 -04 =~02
Qﬁ/nac.u.a./

Puc. 4. Wiamenenne ¢opMbl aHoanoro sybna ranius
OT KOHLUEHTPALKU MOCJIENHEro B pacTsBOpe auerar-
Horo 6ydepa: .
1—Cg,= 1.10 Gz-uoulﬂ;
2—C;,==3.10"" 2-uon|x;
3—CGa=5.10'6z-u0H//z.
Bpewms saextpoansa 10 wmun.

B pe3yabTaTe Yero noJjyyaercs BTOPOH aHOAHBIH 3yGell npH Gojiee NONOKH-

TeTbHOM NOTEeHIuaJIe.
[MocTOSIHCTBO MO BeJMUMHe aHoAaHOro 3ybua npu pasinunsix pH pa-

CTBOpPa, OGYCNOBJIEHHOrO MJEHKOH, MOXKHO OOBACHHTD TeM, YTO KHHETHKA
npouecca o6pasoBaHHsi THAPOOKHCH Tajling oOnpelcfserca KOHILeHTpauueH
THAPOKCHJIbHBIX HOHOB B [IPU3JEKTPOJHOM CJ10€.
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YcraHoB/eHa NPHYMHA O6GpA30BaHHUST ABOHHBIX aHOAHBIX 3YOGIIOB raJJIHs
OpDH CHATHH BOJbTaMIEPHLIX KPHBHIX METOAOM aMaJjibTaMHOH mnoJsporpa-
¢un c HakonsenneM. I1pH KOMHYECTBEHHOM ONpeleNeHHr MHKDPOKOHIEHTpA-
IHA rajyids B pacTBOpe HEOGXOAHUMO yanbIBaTb CyMMapHBLI TOK aHoAHoro
PacTBOpeHHst aMaabraMbl IaJaus.
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