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KHHETHKA ALXCOPBILHUH OPTAHHUYECKHX
MOBEPXHOCTHO-AKTUBHBIX BEHIECTB'H METOJ, ANH

B, E. TOPOJOBBIX, 0. H. OBJIMBAHIIEB

(ITpeacraBiena nayursiM ceMumapoMm Kagenps [THB u 2XIT)

Ilpu 3KkcnepHMeHTAJBHOM H3YUEHHH SJIEKTPOXUMHUECKHX peaxiuil
B TIPUCYTCTBUH II0BEDXHOCTHO-akTHBHbIX BeulecTB (ITAB) wHeoOxonumo
YUUTHIBATb KHHETHKY VCTAHOBJIEHHS aICOPOUUOHHOTO pAaBHOBECHA. ITO
006CTOsATeIbCTBO He BCErja NPUHHMAETCS BO BHUMAHWE H IIPUBOIUT JHGO
K IOJYYEHHIO HEBOCHPOH3BOAHMBIX pe€3yJ/abTaToB, JHOO K HEAOCTOBEPHBIM
JAHHBIM, IICCKOJIbKY OHM NOJIYYeHBl B HEPaBHOBECHBIX YCJOBHAX. Hacko/bko
BaXXHO YYHMTBIBATL KHHETHKY TMporecca ajacopbuuu cjaenyet XOTs Obl u3
TOTO, YTO MO OLUEHKaM pfJa aBTOPOB BpPeMs HAOCTHXKEHHS PaBHOBECHOMH: cTe-
NeHY 3a70JHeHkA, 0COOEHHO HPH MaJiblX KOHHeHTpaHI/IHX [TAB B pacrtsope,
MOXKET COCTaBJATh AecATKH MuHyt [1—3].

Buousiune agcopbuuu [TAB na aHOAHBIE THKH ¢ y4eTOM KHHETHKH yCTa-
HOBJIEHHS aACOPOUHOHHOIO DABHOBECHS paHee B JuTepamnype He paccmar-
pPUBaNOCh.

B nepsom npn6nnme}mﬂ 3Ta 3ajaya MOKeT ObITh pelieHa Ha 0CHOBa-
HUM caeryroulelt Mofeau: 1) aacopOupoBaHHbIe HA 3JEKTPOAE  MOJEKYJIbI
[TAB TopmO34T KaTOAHLIH NpOIecC Mo MeXaHW3My UHUCTOH OJOKHPOBKH H
He BJHUSIOT Ha CTAJHI0 3JEKTPOPACTBOPEHHS aMajbraMbl;, 2) KOHUEHTpaLud
[IAB B pacTtBope BeJqHKa, TaK YTO B ONpeJEJEHHBIH MOMEHT BpEMEeHH
5/]1eKTPOJ MOJHOCTbIO MOKPHIT cjoeM ITAB; 3) npouecc nudoysun [TAB x
SMEKTPONY ONHCHIBALTCHA ypaBHeHHeM NHHENHON nosy6eCcKOHeYHOH AHd-
¢ysuu.

Jlerko moxkaszaTb, 4TC B 3TOM CJydae CTENEHb 3aNOJHEHMS CBA3aHa Co
BpEMEHEM COOTHOILEHHEM ”

t
B(t) = (—) , (1)

raie 0(f) — cTenmeHb 3anOJHEHHS B MOMEHT BDEMEHH;
T-— BpeMsa AOCTHXKEHHUS paBHOBECHON CTeneHW 3amojneHus 0 = 1.
C yuerom (1) BBIPQXKEHHE [/ KOHIEHTPAUNH HOHOB MeTasia B pact-
BOpe OyxeT MMeTb CJIEAYIOUMH BHI: ,

C, (¢) =C3 e-btez/sm3/?/ -1/2 (2)
rae C — HayaJbHas KOHIEHTPANXdad HOHOB METaJlia; ’ !
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CooTHowlenne (2) oTJaHYaeTcs OT H3BeCTHBIX (OpMYyJ mapamerpuye-
ckoil Teopun ATTH A. T'. Ctpombepra Ha MHOXKUTeNb exp [2/3b832/z1/2],
KOTOPBIfi ABJASETCS, TAKUM 00pasoM, nmonpaskod Ha BiusiHhe [1AB. M3 (2)
caemyer, uto B npucyTcTBHH [IAB KOHIEHTpanusa HOHOB C DPOCTOM BPeMeHH
3/J¢KTpoJau3a yObIBaeT Me[JIeHHee N0 CPABHEHHIO C YHCTHIM DacTBOPOM.

Hcnoabsys (2), mas rayOuHbl  aHOAHOTO MHKAa MOMKHO 3amHCaTh

' ¢

[(t) = K1KpS’C§ ge—btw%ta/?/c”? [1 — (i>1/2] dt, (3)

z2fFv, T

1%

rae /(f) — rnyb6uHa NUKa OPH BPEMEHH 3JIEKTPOJH3a, PABHOM 5.
Ocranbuble 0603HAUEHUS — OOUIENPHHATEIE A/ NapaMeTPHUECKOH Teopuu
merona AITH.

[TocpencTBOM 4YHCJAEHHOIO HHTETpUPOBAHHA YpaBHeHHS (3) OblIH 10-
JIy4eHBbI 3aBHCHMOCTH OTHOCHTEAbHOH FJAYOHMHEL M OTHOCHTEJNBHOIO IOHHKE-
Hisl ryGHHLL AHOAHOTO MHKa OT BPeMeHHU 3JjekTpoJausda (taba. 1 u:2).

Tadéauya 1

3aBHCHMOCTb OTHOCHTENBHON TIyOHHBI NHKA OT BPEMEHH AEKTPOJIH3A
" u mapamerpa b’

b = 0.1 : b =1 b =3
T 10 7 1 T Il
0 1 0 1 L0 i
0,2 0,73 0,2 0,76 0,2 0,81
0,4 0,60 0,4 0 65 9,4 0,15
0,6 0,50 0,6 0,57 0,6 0,72
0,8 0,42 0.8 0.51 0,8 0,71
1,0 0,35 1,0 0,46 1,0 0,69
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Q3HaYeHHd: b’ = iFV, ., T =ty

[ —ray0HHA IHKA B YHCTOM DacTBOpE;
I, —TiyouHa nuka B npucyrersuu [TAB.
Tabauma 2

Sasncumocu OTHOCHTCNBHOT 0 MOHUIKECHHA I‘leﬁlflﬂbl NHKA OT BPEMECHH ICKTPOJIH3A
M napamerpa b’

b =0,1 b =1 b =3

T AT T sgr LT | A
0,2 0,27 0,2 0,25 ‘ 0,2 0,19
0,4 0,40 0,4 0,35 0,4 0,25
0.6 0,50 0,6 0,43 0,6 0,28
0,8 0,58 0,8 0,48 0,8 0,29
1,0 0,65 1,0 0,54 0,0 0,31
OdbosHayeHns: &' == ?‘j T T =ty

“Vp
Al ———-InaB_I
= 7 ~~ OTHOCHTEJbHOE NOHHIKEeHHe TIYOHHbE HKa.
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M3 1a6Ga. 1 u 2 BHAHO, UTO C POCTOM BPEMEHH JISKTPOJH3d, & 3HAUHT
# CTEIEHH 3alOoJHEHHS, OTHOCUTe/ bHas IyOHHA NHKA yMEeHbIIaercs.

Pasauuus mexay ray6uHOl MHKa B YHCTOM PacTBOpe M B NPHUCYTCTBHM
[TAB yMeHbinawTCsi ¢ POCTOM mapamerpa b’ == bt. DTO NOHATHO U (H3H-
Yyecky, TaK KakK ¢ pPocToM b’ Bospacraer cTeneHb HCTOLEHHS pacTBOpa, a
agoAHBIE npouece B mpucyTcTBHH [IAB 1o ycioBHIO He HHrHOUpYeTCs.

MHnTepecHo OTMETHTb, YTO K MOMEHTY MOJHOIO IOKDHITHS 3JeKTPOAA
cnoem ITAB (T = 1), OTHOCHTe/JbHOE NOHMKEHHMe IJyOHHBI NHKa elle He
JOCTHTAeT CBOET0 NpeleabHOro 3HaueHus, pasHoro eauHaue. Takum obpa-
3oM, AHd(YSHOHHBIE OTpaHUUEHHsi CKOPOCTH TNpoiecca aacopOuuy npHBO-
AST K TOMY, 4TO IpH KoHuentpauuu [IAB B pacrBope, obecneunBarileil
DABHOBECHOE 3HAUeHHE Opapy = |, OTHOCHTEJbHOE MOHMXKeHHe IJIyOHHbI
nuka GyieT MeHbllie efHHUIB! Aa)e NPH BPEeMEHH 3/eKTPOJH3a, NpeBBlLia-
jollleM BPeMsi MOJHOTO NMOKPHITHS JEKTpoja.

Ham npencraBadarcs, 4TO TNOJyueHHBlE Pe3yJbTaTbl OKaXYyTCA M0JeE3-
HbIMH TNpH OBOCHOBaHHMH METOAMKH H3yUeHUS BJIHSIHHSA TIAB Ha 3JeKTpOI-
nple npouecch B Meroze AITH.
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