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K BOIIPOCY Ob OTKJIOHEHHH IMOTEHLIHAJIA
HA METAJUIOKCHUAHOM 3JIEKTPOJE

H. B. [IOJBOPHOB, | B. H. TUTOB |

{IIpeacTap.ieHa Hay4HbLIM CeMHIIEPOM (II3HKO-TeXHIYECKOro (aKy.IbTeTa)

MeTtanyoKcHIHbIE 3J€KTPOALI UMEIOT pPsifi [PEeUMYyLIeCTB Mepel CTeK-
JAAHHBIME 3JeKTpoAaaMu. OHu mpolle mo KOHCTPYKUMH. [JaTuMKu Ha HX OC-
HOBE HUMEIOT MAaJylo BEeJIMYMHY 3JIEKTPHUECKOIO CONPOTHBJAeHHsS. Moryr GuiTh
NpuUMeHeHbl fpu u3Mepenuun pH (ropHCTBHIX cped, rie npHMeHeHHe CTek-
JISTHHBIX 3JIEKTPOAOB MPHHLUHUIIHAABHO HCK/JIKOYaCTCS.

BosHMKHOBEHHE TIOTEHUHA/Ta Ha METAMIOKCHAHOM 3JeKTPOJAe H €ro
3aBHCHMOCTb OT AKTHBHOH KOHUEHTPAallMM HOHOB BOJOPOIA MOXKHO 00DscC-
HHTB, YUHTbIBasl CYILECTBOBaHHE Ha IIOBEPXHOCTH 3JeKTPOja TPYAHOPACTEO-
PHMOH THAPOOKHCH MeTaJllla, peakLuio B3aHMOAEHCTBUSI MeTasla ¢ HOHaMH
THIPOKCH/IA MOXKHO BEIPa3UTh CAEXVIOIHM YpaBHEHHEM:

Me + nOH~ > Me (OH), + ne. (1)

BesinurHa BO3HMKAOIETO NOTEHIMANA BHIPA3HTCA CJAEAYIONIHM 006pa3oM:

T, .
E=F"— 2,38 g ajn— - (2)

n- (IMe(OH),

aMe

Tak kaK akTHBHOCTb HOHOB MeTa/Ja H AaKTHBHOCTH THAPOOKHCH Me-
TaJJa, BCICACTBHE MaJOH DACTBOPHMOCTH, BEeJHUYMHH IOCTOSAHHBIE, YpPaB-
HeHHe (2) npuMmer BHJ
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Vi3 npuBegeHHOro caeiyeT, uTO Bul YpaBHenus (4) He 3aBHCHT OT TOTO,
KaKOi BaJIEHTHOCTH THAPOOKHCH 06padyer meTaml. Eciau Gl npouece, omu-
ChiBaeMblii ypaBHEHHEM (4), OJMH JIHIIb H ONPEIENsiy BeJIHUHHY ITOTeHIHAa-

Ja, TO (¢aktop VST JO/KeH Obl1 OBl cocTaBuTh Ipu 25° C 59 M1 ex. pH..
p
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B aeficTBUTeNBHOCTH K€ OTHOUIeHHE \orl OT/JH4AETCsT OT Teoperiue-
p

CKM BBIYHCJICHHOTO 3HaueHHst M OO/bIIeH 4acThlO MEHbLIE €T0.

IlpuunHa 3THX OTKJOHEHHI OKOHUYATeJbHO He 0OBACHEHA.

IToBepXHOCTh METAJIOKCHAHOTO 3JEKTPOAA PH HOIPYAKEHHH B DACcTBOD
TIOKPBIBAETCS CJ10eM THADOOKUCH, KOTOPAast AJs PA3JHUYHBIX 3/1eKTPOJOB HMe-
eT pasJHuYHyIo0 CTPYKTYpY. Tak, ajs BoJbGPaMOBOro 3JeKTpolda CTPYKTyDa
3TOM THAPOOKHCH pBIXJas CaxKeBH/HAst, a CYPbMSHOTO 3JeKTpona — GoJee
naotHad. Takasi, Gojlee HiM MeHee pa3BUTAsl, NOBEPXHOCTHL THAPOOKHCH
obsiajaer GOJbIIOH IOBEPXHOCTHOM HEPrHEl H, CJeq0BaTes]bHO, OOJIBLHON
apcopbunonnoi cnocoGHocTeio. Tax Kak peakuust (1) HAeT npexje BCero
B NOBEePXHOCTHOM cJ/0e, akTHBHOCTH HoHo OH~— B xoropom Beaeactsue
afcopOINMOHABIX CHJ HE DaBHA AKTHBHOCTH 3THX HOHOB B DPacTBOpE, TO
H B BhpaxeHHe (3) cielyeT MOJACTABJSATh HE aKTHBHOCTH HOHOB IMAPOKCH/I2
B pPacTBOpE, & AKTHBHOCTb MOHOB TH/JPOKCHJIA B IHPHIJIEKTPOJAHOM aAcops-
ILMOHHOM cJ10€. DTa MBICAb Gulia Beickazana K. IsaGe {1]. On nonwmirasest
CBsI3aTh AKTHBHbI¢ KOHUEHTPALMM HOHOB THAPOKCHJIA B TIPHIJIEKTPOJHOM
cJioe H pacTtBope ypapHenHeM benekepa — ®Ppeliniauxa u Aas BUCMYTOBOTO
3/IeKTPOJAa Npejsaraer 3aBUCHMOCTD

0,88
OOoH— = Kaon—.
YpaBHeHue SIBJIAETCS SMIUPHYECKHM, W (PH3HUECKHI CMBIC KO3(pGHHUIHEH-
TOB OCTAaeTCsl HESICHLIM.

Ancopbuns B NpHHLMIE NPOHCXOJAHT BCerjJa B Tex caydyasx, KOTAa
CONpPHKAacaioTcs ABe (rasbl, H3 KOTOPLIX, MO KpaiiHeil Mepe, OJHA COCTOHT
H3 JIErKONOJBHXKHBIX 4HacTHU., B 3aBHCHMOCTH OT BHIAa B3aUMOJeHCTBUS
MeX 1y (pasaMu PasyiMualoT XHMHYECKYIo ¥ (u3HdecKyw ancopbuuio. C Tou-
KH 3peHust 3¢¢deKkTa Ha MeTajIOKCHIHOM 3/1eKTPojJe NPeACTaBJseT HHTEpeC
TOJILKO (u3HuecKast afncopOuns. [1oCcKoIbKY /st ycTaHOBJIEHHST 06pPATHMOTO
NOTeHLHa/la BO3MOXKHOCTb JIETKOH J1ecOPOIHN CTOJb *e BaxKHa, KaK U mpoTe-
KaHHe caMoi aZcopOUKH, B ciaydae JKe XMMHYECKoH aicopbumu necopOius
BCEraa TOPMO3HuTCsA. Tak Kak mpolece mpoTtekaer ObICTPO H o6paTHMo OTHa-
NlaeT He TOJBKO XeMOCOPOLMS, HO NPH ONPEAeIeHHBbIX YCJIOBHAX H (pH3HUe-
CKas aJicopOuHs, eC/IH OHa He YIOBJAETBOPSAET 3TOMY Tpe6GOBaHHUIO, T. €. ypaB-
HEHHs, NMPHUTOIHbIE [J1s1 ONMUCAHHS, (PH3HUECKOH ajcopOuuuM B oOMacTH Ka-
NHJISIPHOA KOHIEHCAUHH — HeNpPHTOHBL.

Ofparumble paBHOBECHS HMEIOT- CTATHCTHKO-IMHAMHYECKYIO TIPHPOILY
H JOJKHBl OIHCHLIBATBCA COOTBETCTBYIOIMMH ypaBHeHMsiMH. Takum ypasne-

HUEM [JIs caydas ajcopOuum sBjsietcss ypaBHeHue Jlsurmiopa. Coriacho
ero npeacTaBleHH0 [2], MOXKHO 3alHCaTh.

_ Ao -
TOH™ = Yo T > (3)
— < don~
b
rie %onH — @KTHBHOCTb TMAPOKCANBHBIX HOHOB B aACOPOHOHHOM CJl0€
U] POOKHCH MeTaJaa;
Qon~ — AKTHBHOCTb 3THX HOHOB B PAcTBOPE 3JAEKTPOJIHTA;

%o — KOIPPUIHEHT, XAPAKTEPU3YIOMHH NPEANBHYI0 KOHUEHTPAILIO
THLPOKCHJIBHLIX HOHOB B aACOPOMPOBAHHOM CJO€, ONpPEAeNsieT KOJHYECTBO
ILEHTPOB aACOPOUNH HAa €NHHHIE NOBEPXHOCTH 3JIEKTPOJA.

b — ancopbunoHHas KoHCTauta JIsHrMmopa.
3amensis B ypaBHeHuu (3) @ou~ HA %op~ M NOACTABJAS €TI0 3HAUYEHHE
nocje psiia NpeobpasoBAHMH, MOXHO NMOJVYHTE BHPAXKEHHE

. . 23RT | '
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Foge = lg — . (7)
F Lo

b "OH

AncopbuHOHHAA KOHCTaHTa JIsHrMiopa /M KOHCTAHTa aACOPOUMOHHOTO
paBHOBeCHsI, 3aBHCAIIAA OT TEIAOTH ajcopbuuun [3],

b:gexp(ﬁ%), (8)

rje g -— 3HTPOIUHAHBIA MHOXUTEJb.

Tensora aacopOLMH HENOCTOSIHHA MO BCceH noBepXHOCTH. OObIUHO an-
copOLLua HIAET B NEPBYIO Oouepelb B TEX MeCTaX, e NPUTAKEHHE SBJISETCS
HauOOJBIIMM M A€ TeloTa ajacopOuuK uMeer HauboJblllee 3HAYEHHE; 3TH
YUACTKH TTIOBEPXHOCTH MOXKHO HA3BATh CAMBIMH aKTHBHBIMHU.

s wux Temsora ajgcopOuuH HauboJee BeJHKA, a CJIel0BaTe/]bHO,
W NOCTOSIHHAsA JISHIMIOpa UMeeT MaKCcHMaJibHble 3HaueHusi. Korjga akTHBHbIC
YYACTKH 3aHATH C NOBBLIIEHHEM KOHLEHTPAIHH HOHOB THAPOKCHJA, aicopb-
UM HAeT HA MeHee AKTHBHBIX yuacTKax C MeHblUeH TemnoTodt ajacopbuuy,
cJIel0BaTe/IbHO, M 3HAUEHHUS IOCTOSHHOH JISHrMIopa MOCTEeNeHHO CHUXKAIOTCS
C yBeJHYeHHEM KOHIEHTPallU¥ HOHOB THAPOKCH.IA. Eciu NpHHATH, Y4TO Ten-
Jgota ancopbuuM yMeHbIIAeTcs MO JorapudMHUECKOMY 3aKOHY, ¢ yBeauue-
HHEM aKTHBHOCTH HOHOB TH/IPOKCHU/JA, T. €.

Qou~ = €Xp (—— g—?) ) (9)

N 7

rie N — 3KCnepuUMeHTaNbHbI KO3(pHUUEHT, 3aBUCALIMA OT COCTOAHMS IO-

1
BEPXHOCTH, YUHTHIBAA, UTO 3 » Aou~, TO MOXKHO IOAYYUTH YpaBHEHHE

E =F, ,}u%ﬂiﬁz(la%)]gam‘. (10)
1 s

O6o3nauun
] .
LR (1 L)
F N
uMeeM OOBIMHOE ypaBueHHe, KOTOPLIM MPHIETO ONUCHIBATH SKCHEePHMENTaAb-
HbLIe TAHHDLIC.

Onpenensis sKCIepUMEHTAIbHbLIM NyTeM Kod(MduuHest «K» pas.IHUHbIX
3J€KTPOAOB, MOXKHO I10Ka3aTh, UYTO HAHUMEHbIIHE 3HAUCHHS NPHCYUIH BO.Ib-
(ppaMOBBIM 3JEKTPO/AAM, 34 HUMHU HJET BUCMYTOBBIH U CYPbMAHBIE 3JEKTPO-
JAbl. Takum ofpas3oM, caMoi MaJjoil aJCOPOLHOHHOH CMOCOBHOCTBIO H3 3ITHX
TpexX 3JAeKTpoLoB ob6Jaafaer CypbMSHBIH 3JEKTPOJ, a camMoil 6HOJabLIOH —
BOMbLQPaMOBLIH. K aHaloruyHOMY BHIBOAY MOXKHO NPHHATH, U3ydasd CTPYK-
TYPY OKHCJAA. ¥ CYPbMSIHOPO 3JIeKTpPoAa ona GoJgee MJOTHadA, a y BoJdbdpa-
MOBOTO 6oJee phixJyas — caxkeBUaHAs.

YuurtbiBas OOJMBINYIO POJib, OKA3BIBAKWUIYIO HA MOTEHUHAJ METaJdTOKCHL-
HOTO 3JEKTpoJa CJOs THAPOOKHCH, CJACAYeT N0 BO3MOXKHOCTY COXPAHATH €C
CTPOEHHE TIOCTOSIHHBIM, T. €. u3beraThb NPHMEHEHHST MEeTaJJOKCHIHLIX 3JeK-
TpoAoB (0COBGEHHO 3TO OTHOCUTCH K BOJb(PPAMOBHIM) AJdst HaMepeHus pH
cpel, MOTYWIHX HapylUTbh CTPOEHHE 3TOrO €104, HanpuMmep, cpel, ob.aaaaio-
1 UX a0pa3HBHEIMH CBOHCTBAMM.
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