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U3YYEHHE KHHETHKU NPOUECCOB OBPA3GBAHUS
U TUCCOUHUALLIUW WHTEPMETAJIJINYECKUX COEJWHEHHNA
B PTYTH (u.m.c.) METOAOM AIIH NIPH
JUHEMHO-MEHSAIOILEMCS NMOTEHUHAJIE

b. . HA3APOB, H. I1. MHUXEEBA, B. C. BAEB
{[TpeacraBaeHa HayuHblM ceMHHAPOM Kadeapbl duskyeckolt M KOLIOHHOK XUMHH)

Panee merton AITH npu nuuefino-MeHdIonIeMcs NMOTeHHa e Ha OCHOBE
napaMeTpHUECKOH TEOpHH TPHMEHAJCA 1A H3YYeHHS M.M.C. B PTYTH B OC-
HOBHOM C LEJdbl0 onpeaeaesus HX (pa3oBOH NPHPOAL B PTYTH ¥ pacuera Tep-
MOLHHAMHUYECKHX KOHCTANHT [1].

Heabio RaHHON paboThl sIBJASETCS H3YUeHMEe KHHETHKH MPCIEeCcCcoB oGpa-
ccBaHud W auccounapuu u.M.c. meroaom AlIH npu auHefiHO-MeHAIOLEMCH
poTenuuade. Jas 3roll neqn Gblaa NOCTaB/leHa 3ajada NOAYYHTh ypaBHeHue
BO/ibTAMIIEPHON KPUBOH JJist npouecca 3JeKTPOPACTBOPEHHS aMaJjibraMbl H3
PTVIHOrO C(epHUECKOTO 3JeKTpPoAa, OCJOKHEHHOTO IHCCOLHALHEd pPacTBO-
PHAOTO B PTYTH H.M.C., 110 YPABHEHHIO

ABM A+ nB ()

Ko

ik, 1 ky— KOMCTAHTBl CKGPOCTH NPOLECCOB AHcCcOonHManHy H oOpa3oBaHius
.M.¢.), 4yT0Bbl O MapaMeTpaM aHOLHOIO IIHKA ONpelessiTb KHHETHUECKHE
KOKCTAHTBl M.M.C. B ClIyuae AMCCOLHALMH H.M.C. IO peakuuH (1) npu ycio-
BHH, YTO OIHH H3 KOMIIOHEHTOB, HanpuMep B, B3aT B n30bITKE, npouecc sJ/eK-
TPCPACTBOPEHUST METAJJIOB H3 PTYTHOrO c(epHUeCKoro 3JeKTpoja OilHChi-
paeTes CHCTEMOH ABYX AHM(epeHIlHaabHbIX YPABHEeHHH B YaCTHBIX MPOH3BOM-
fbiX [PH CAEAYIOLINX HAYAALHBIX H IPAHHYHBIX YCJIOBHAX:

t =0, C, = const, C, =const, Cas= const;
C u
t >0, oC lr, )| =0,
dr Ir -()
acC{r, )

= — K, Cas + K, C, Cy;
or

r=0

P

C, = CY% , C% = const:

pind 0\ Cas|
or r=R or r=R or r=R

C,, Cy u Cap — xouuentpanuu Metamios A, B u u.m.c. AB B awmanpra-
Me (npuHHMaeM n = 1).

(2)
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Heo6xoauMblM YCAOEHEM B JaHHOH 3afaye sBJASICTCsT HOCTOSIHCTBO KOH-
1LleHTPALiMY HOHOB OIHOrO H3 Metauunos B pactsope (C! = const), xoTopoe
peaju3yeTcs NPU NOTeHLHatde 3/71eKTpoar3a, OJAM3KOM K NOTEHLHATy [O.Iy-
posnnbl. Kak noxasano B pa6ote [2], npH ¢y -7 ¢y, B pelUleHHH HOCTAB.1eH-
nofi 3agauu ypasseHue Hepucra uenodbsyerca 0es [JONOJHHTENbHDIX Kpae-
EBIX YCJOBHUI, YTO MO3BOJHJIO IPH PelleHHH 33/1aul OfepalHOHHbIM METC10M
NONYYHTL MPOCTOE BLIPAXKEHHE ¢  AHOAHOTO TOKA 3JEKTPOpPACTBOpEiiis
aMaJdbraMbl H2 cEPHUECKOro 3/J1EKTPOLa, HMelollee CIeNYIOni BIJ

—K f —P-El -yot
_IR_ uzx,cz ~(e e
2 Fs DC, DC, pr (5 — K
. (3)
1 1 e—t — g—patdt
S — ) e ]
Ky — 0 Ky C, pry — 1
3/1€Ch
t = ROT D . zF ©, p = nw, (4)

zF Rio ’ ’ RT

R — paanyc cdepuyeckoro 31ekTpoia, @ — CKOPOCTh M3MeHeHHsl NoTeHliHa-

Jda; ocTanbuble 0603HAYCHHS OOLIEN3BECTHI.
VYpaBHeHue (3) OBbIIO paccyu-

taHo Ha ILIBM jnna pasnnynbix

3HadYeHwuit o, 7, Ry u ky. M3 xpusbix

B koopauHartax (R[zFsDC,—aol. R

3aMe4yeHo, UYTO KOHCTEHTa  CKO- {9!"50(,

pocty obOpasoBanus (ks) Bauser 5

0
—1
$§:~2
———y Puc. 2. Teopernueckas 3aBHCHMOCTL Bbi-

COTBl AHOJHOTO MHUKA 3.1€KTPOPACTBORT -
HHA aMaJbraMbl OT KOHCTAHThl CKOPG-
5 cTH 06PA30BAHUA H, M. €, AJ8 Da3Hbly
e k. Bece xpuBble paccuntanst 118 0=0,23;
CMUTOUIHBIE JHHHA MOCTPOEHB 114 1 =
005, £, — nas kpusbix 1—H yBeIHuK-
BAIOTCH CleBa HaﬂpaBO u paBHbI cooT-

n a4 02 13 04

Puc. 1. 3aBHCHMOCTb THHPHHBl NOJVIIHKA

or k. 1— 1 =005 6=05; 2 — 7 = percrento 0.01; 0.05; ST

005"020 25; 34‘{:00378-‘0:0 9262: KpnBLIX a, 0, B, & D"BIILI COOTBCTC’U

T T 20088 6=05 perno 0,01; 0,05; 0,1; & aas KpHBOIl 2
T ' pasia 0,03

TOJILKO HAa BBICOTY AHOJHOTO MHKa, 4 KOHCTAHTA CKOPOCTH AHCCOLHAILMH
(k) HM3MeHsieT NOTEHLUHAJ THKA W IHPHUHY noJgynuka. M3 amaansa noay-
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YeHHbIX KPHWBLIX [PEJJ0KEHB Crnocofbi pacyera KHHETHUECKHX lapaMer-
poB u.M.Cc. B pryTh. Ha puc. | mnpeacrasieHa TeOpeTHYECKash 3aBUCH-
MOCTL IUMPHHEl MOJYNHKA OT KOHCTAHThLI CKOPOCTH JHCCOUMAIMH #. M. C.
AJs pasHLIX 3HaveHuit | WM o. M3 atoro rpaduka mo ONBITHOH IMIHDHHE
[0.1yNHKA, MEePecuuTaHHOH B o-f 1O ypaBHeHHIO (4), OIpelelsieTcss KOH-
CTAHTA CKOPOCTH JAHCCOLHNALNH.

Ha puc. 2 nokazaHa TeopeTHYeCKas 3aBUCHMOCTb BeJHYHHBL dHOAHOTO
1I1Ka 3JeKTPOPACTBOPEHHS aMAaJbraMbl OT KOHCT2HTH CKOPOCTH 00pasoBanHsi
B JorapudMHUECKHX KOOPAHHATAX, U3 KOTOPOH ONpEeReIAeTCs NPOU3BEACHUC
ke - Cy nnst nzpectHoll ky; C9— cBOOOAHAS KOHUEHTPAIMA BTOPOTC MeTaldda
B aMajbraMme u apyrue Beaumunnn (2, F, s, D, C,) n3secTHbl.

KoHcTaHTa CKOPOCTH JAHCCOLMALMM NO CMEUIeHHIO MOTeHIMana nika Mo-
AKeT OblTh ONpe/lesieHa W3 TEOPeTHUECKOH 3aBMCHMOCTH NMOTEHUHATA NHKA OF
lg k) nas pasneix Ry - Co, moKazanHoll Ha puc. 3.

AKcnepuMeHTaJbHas 4aCTh

JI1sl [poBEPKH MOJYYEHHLIX COOTHOLIeHu{l Oblla BHOpada CuCTEMA
Cd—Au—Hg, B kotopoil no aanumm [3, 4] o6pasyercs u.m.c. CdAu n npu
Majbix KOHLEHTpalHsX MeTa/JaoB OHO pactBopuMo B pryTa [1]. OnbitHas
NIpoBepKa  3aKjAi04anach B CAEAYHOLIEM:

NPOBOAMJCH 3aeKTpoin3 pactBopa Cd npH

(> HENpPEIEJbHOTO TOKa (@Pa=T@o B ypas- ”07 A //
‘a
'1 // j»lg
fq(. N 2/ z-l*'.
2} /
i /
0
0 i

Puc. 3. TeopeTHueckas 3a- LA Ké
BHCHMOCTB [OTEHIHAJIA TTH- ‘

ka ot lgk,, nocTpoeHHas
nns ¢=0,25; cnaomwHsle
KpHBLIE 1, 2, 3 COOTBETCT-
BYIOT 3HaueRuAM 1ghCo=

Puc. 4. AHOIHbLIE NHKH 3JEKTPO-
pacrBopeuns amanbramel Cd: | —
Ha PTYTHOM c(hepuyeckoM 3JTEKT-

=30, 1,3; 0,0; 7 =0,05. pose,  Ceq =36:10 74 r-ar/z,

Kpusute 4, 5. 6 cooTBeT- ¢ =064 B (omH mac. x 3);

crayior lgks-Co=13; 0.0 2 —na amaawrame Au, C 4, =
n 10, ¥ =01 —1,05:10 "2 r-ar/a

Cu
HeHUuHu Hepucra (P='(Po+b1ﬂ a . Ilpu BLIOpaHHOM TOTeHLHAJE

Beicota aHognoro mnuka <Cd He 3aBUCHT OT BpPEeMeHH 3JEKTpPOJu3a
(B HamMx YCJAOBUAX  y:Ke TMOCJAe OAHOH  MHHYThI), 4TO YKa-
spiBaeT Ha [JOCTHMKEHHe DAaBHOBECHS MeXJy aMaJbraMOd H PacTBOPOM.
3aTeM B I3THX e YCJIOBHAX TPOBOJAHJCS 3JexkTpoans pactsopa Cd
Ha amajabrame Au, NOJyuUeHHO! 3J€KTPOJTHIOM PacTBOPa, COAEPXKalero HoHbl
Aud+ B orpesnbHOM crakaHuuke. [Ipyu cHATHH aHOAHON NOJSpOrpaMMbl HabJKO-
[aJI0Ch 3aMeTHOe YBejJH4YeHHe BLICOTHl aHoAHoro nuka Cd M naMeHeHHe ero
napaMeTpoB (LIHPHHBI TOJYINHKa, noTeHHuansa nuka). Ha puc. 4 noxkasaHbl
anoansie muxku Cd, cHSITHIE HA PTYTH W Ha amaJjbrame 30J0Ta. YBEJHYEHHC
BLICOTH aHogHoro nuxka Cd Ha aMaabrame Au npoucxoguTt nortomy, yro Cd,
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HMeIOIMACH B PTYTH, popearupoBa.] ¢ 30J0TOM ¢ 06pasoBaHHeM H.M.C., HO
3a CUeT YCTAHOBJEHHOro noTeHurana nosas nopuus Cd mocTymaer B PTyTh,
i uem Go.blle Kouuentpauus Au, tem Goasule Cd noctynaer B pTyTh. lipa
3JeKTPOPACTBOPEHHU aMaJbraMbl MO0Jy4aeTcsl yBeJHUEHHbll (CyMMapHbiil)
GHOIHbI} NHK, KOTOPBI cOOTBETCTBYeT pazpsiny ceoGonnore Cd n Cd, nedy-
YeHHOTO 34 CYeT AMCCOUHAalHN H.M.C.

CdAu === (Cd + Au.

Takum 06pasom, No WICLIAAY MOJYYCHHOTO aHOAHOIO NHKA BbIUHCHAETCS
KOHLeHTpauus u.M.c., pasias Cyye = Coom, —Cca , The C oo — KOHUEH-
TpalHA, BLIUMCICHHAS MO IVIOH[aAH CyMMapHoro nuka, a Ccq — KOHHEHTpa-
uuss Cd B amanbrame, Bbludc/ieHHas no aHoanomy nuky Cd B oTCyTCTBI
zos0Td. B nannom cayvae C NPUpPaBHUBAETCS K KOHUEHTPAUHH aTOMO:
Cd u Au, noJay4eHHBIX 32 CUET AUCCONHMAIHH H.M.C., TOTOMY YTO 00pasyloliees
n.m.c. umeet cocraB CdAu (n=1). [lag pacyera KOHCTAHTHI AHCCOLMALIi

[Cd] [Au]
no dopmyse K= W HEOOXOHMO oNperessiTb KOHLEHTPpalHIo CBOOOL-
Au
noro Au B pryrtH, paBuyi0 Cau=C,, — Cime , TZE€ C,, — naualpHan

KOHIEHTpaUng Au B PTYTH, ONpejeaseMas No BENH4iHE TOKa 3/eKTpo.usa
3a BpeMs MoJdyyeHys aMmaJbraMmbl 30J0Ta.

Kuneruueckue KOHCTaMThl By H Ry s u.m.c. CdAu onpeaeisioTes Ho
HpHHE TIONYIHKA, N0 BeJHYHHE CMelleHNs MOoTeHlinana HKA M BbICOTe IHKA
H3 IpadHKOB, NPeACTaBJIEHHBIX HA pHC. 1—-3.

Ta6bawuua

ki, ko u K nag . m. ¢, B cucteme Cd—Au—Hg

K.-102) cex ™! fc2~10“5, smaz-am e} K-1072, z-am//z“l
. . [Cd][Au] JTuTED,
no Az | mo Agy gggﬁ_m ARTED. K= L K= T(EEA—‘ JlaHHBIC,
p AdH Hble #y ul | gp. metoau
8,5 5,5 2,45 8,95 10,8 1,5 (uno-
RS
6,0 5.5 1,75 18,0 (2] 3,95 7.9 ;?3“(3\}1&,
4.5 3,5 10,0 7,25 10,0
5,0 | 4,0 7,6 1,65 5,7 10,0 (ATT)
6,0 3,5 6,1 3,8

B taGaute npHBeaeHsl 3HAYEHUs] R (BbIUMCJEHHbBIE ABYMS Crocof6amu),
ko u K. Tak xaX RaHHble N0 H3YUEeHHIO KHHETHYECKHX NapaMeTpoB B CHCTEMEe
Cd—Au—Hg & aurepaType nouTH OTCYTCTBYIOT, O BO3MOXKHOCTH IIPHMEHE-
HUS TIPeJJIOMCIHOTO ¢nocofa MOXHO CYAHTb 10 YAOBJIETBOPHTEJbLHOMY COB-
NajieHHI0 3Ha4YeHHl KOHCTAHTHI AHCCOUHAUHH C HAHAEHHHIMH ADYTHMH METO-
AaMH.

JJUTEPATYPA

1. H. A, Mecaun. Kaupunatcxasa aucceprauud, TITH, Tomck, 1968.
2. B. A. Hemo3B. Kananpnarckas aucceprauus, TIIM, Tomck, 1972.

3. HHautmann, K. Scholzel, Z. Phys. Chem., 9, 106, 1956.

4 J1. & Kosun, I'. & Yeprkacosa, M U Epnendaesa, His. AH KasCCP,
cep. XuM., Ne 3, 42, 1964,



