HU3BECTHUY

TOMCKOI'O OPJEHA OKTJdBPbCKOM PEBOJIIOLIMM U OPOEHA TPYILOBOI'O
KPACHOI'O 3HAMEHHU TIOJIMTEXHHUYECKOTO MHCTHUTYTA um. C. M. KUPOBA

ONMPENEJEHHUE COCTABA KOMNJEKCOB,
HENOCPEACTBEHHO YYACTBYIOIIHUX
B 9JEKTPOOHOM NMPOUECCE, METOAOM IMH

A. U. KAPTYIIHHCKAS, A. T. CTPOMBEPT, H. A. KOJITTAKOBA

Jlisi BBISICHEHHS 3aKOHOMEpHOCTeil Tmpolecca paspsija — HOHH3ALUH
KOMIIJIEKCHBIX MOHOB TOJsIporpaduyeckumM MeTOLOM M0 CHX TOpP NpPHUMEHs-
JHUCb JHUIb PTYTHbIE 3/4eKTpoabl. OpHAKO omnpejesieHHe TAaKHX 3JeMEHTOB,
KaK 30J10TO, cepe6po M PTYTb, HA PTYTHOM 3JEKTPOJe 3aTPyJAHEHO TeM, 4TO
MHOTHE TPOCTbie U KOMTIJIEKCHBIE COeMHEeHUsT UX JierKO BOCCTaHABJIUBAIOTCS
DTYTbIO, WJIM TMOTEHUHAJ] HX OKHCJEHHS COBMAjlaeT ¢ MOTEHIMAJOM OKHC/e-
Hus pryTH. [lostomy anis onpeaeseHnus 3TUX 3JeMEHTOB ualile BCErO HCMOJb-
3YIOTCA 3JEKTPOABI H3 OoJsiee GJIATOPOJHOTO MeTasi1a WM CljaBa.

[lenblo HacTosillelr paGOTHI SBJASETCS HCCJAE0BAHUE BO3MOMXKHOCTH MPH-
MEHEeHHSl TBEPIOTrOo 3JeKTpoaa u3 rpadurta s U3VUCHHST KMHETHKH MeAJeH-
HbIX 3/IEKTPOJAHBIX MPOIECCOB B PACTBOPe KOMIJIEKCHBIX HOHOB; JaJjbHefillee
pasBUTHE TEOPUH HeOOPATHUMBIX MPOLECCOB HA TB2P/AOM 3JEKTPOAe /s Cay-
yasi paspsiia — HOHHM3AalMHM KOMIIJIEKCHBLIX HOHOB; 3KCIepHMCHTAJbHOe H3Y-
uenne Merogom [IITH OpoMuaHbiXx KOMIJIEKCOB 30J/10Ta, ONpeJeseHHe H3
ONMBITHBIX JAHHBIX COCTABA HENOCPEACTBCHHO YUACTBYIOUIUX B 3JCKTPOAHBIX
npoleccax KOMIJIEKCOB H Jpyrue KHHeTHUCCKHE mapaMeTphl.

MexaHH3M 3JeKTPOJHOTO Mpoliecca MOMXKHO TPEJCTaBUTD  CJAeAYIOUHM
o0pa3oM, ecau TNpeanoaoXkKUTb, YTO B COCTAB HOHOB MeTa/ldaa BXOAHT OJHH
COPT HOHOB ajaenaa A~:

Me®+rA-=MeAr— (1)
(paBHOBecHe aTOMOB MeTaJjJa ¢ aAJEHA0OM Ha MOBCPXHOCTH 3JCKTPOAA).
Me®A, "~ + (g—r) A-=MeA ¥, ™ +ne. (2)
(I/IOHH3€11LH${ dTOMOB MeTaJijsia Ha 3JICKTPode, JUMHUTHDPYVYIOHLAs] CTZULHH);
MeA¥ ™+ (p—g) A-=MeAY ", (3)

(paBHOBECI/Ie ABYX KOMIIJIEKCHBIX HOHOB MeTaJjid B o0beMe pacr‘Bopa) HJTH
CyMMapHas peakilkis Ha 3JeKTpOJe:

Mel+pA=MeA Y " +ne | (4)

HMupexkcsl p, g, r yKa3blBalOT cocTaB npeobilagalouiix B pacTBOpe H ydyacT-
BYIOIIUX B 3/1€KTPOAHON peaKUui KOMIJIEKCHBIX YacTHIL.

B cooTBeTCTBHH C ypaBHEHHEeM JUMHUTHpYyIOUleHd peaxkuuu (2) u Ha oc-
HOBE TEOpUU 3aMe[JICHHOro paspsijia — Honusauun (1, 2), mouaaras, yro
npolecc MOMHOCTbIO HeoOpaTUM, MOKHO HanHcaTb CJACAVIOULCe BbIpazKeHHe
JJIS1 CKOPOCTH pa3psia — HOHM3ALMUHU:

i=nFSKScscle; Be (5)
Bl
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< 4

i{=nFSK JCil =<, (6)

gl

fiie C1 n C5 — KOHIEHTpALHH Npeol1ajalolnX KOMIIEKCHBIX HOHOB H
ATOMOB MeTaJlyia BOJU3H NOBEPXHOCTH 3/1€KTPOJA;
§1 — COCTaB KOMIJIEKCOB, y4acTBYIOIIUX B aHOJAHOM npoueccel;

K7 n Kj — KOHCTaHTBI CKOPOCTH KATOJHOTNO W aHOAHOTO Tpolecca MpH
§=0;
Ca — KOHLIeHTpauus ajjeHa.

Tak Kak KOHLIEHTpals aJjeH7a BO MHOTO pa3 0oJjblile KOHIEHTpalnH
OnpeneasieMOr0 HOHA, TO CUHTAeM KOHLEHTPAllMIO ajjeH/1a Ha MOBEPXHOCTH
3JIeKTPO/la PABHOIl KOHIEHTPAUUH B 00beMe pactsopa; o M P — Kosdduun-
CHTBI MepeHoca aHOJAHOTO W KATOJHOTO Tpolecca; (¢ — 3/1eKTPOAHbIH IOTeH-

RT 7 ._.=% " o
HuaJ, 81—1—:‘— ;LA 1 — KATO/[AHBIN H @HOJAHBIH TOKH.
n

[Tosarasi, uto paBHOBecHe B PacTBOpPe MeXKIAY PA3HbIMH KOMIJIEKCHBIMH
YaCTHIAMH BOJH3HM TOBEPXHOCTH 3JEKTPOAA yCTaHaBjausaercs OBICTPO, B

pa3HM HeM3BeCTHble M2 ombiTa KoHueHTpauun Ci u C5 uepes KOHCTAHTHI
paBHoBecus peakuuei (1) u (3): ‘

Ci=K,C,Cr¥ & (7)
C5=Ksa,Ch_ (8)

rae C; — KOHIleHTpauus mnpeobaagaromuXx B pacTBOpe KOMIMJIEKCHBIX
MOHOB (cocTaBa p);
@ . — AKTHBHOCTb BbLJeJE€HHOTO MeTaJ/ljia Ha 3JeKTPOJe;
. 1 1
K; u Ky — kKoHcTaHThl paBHOoBecust peakuuit (1) u (3); Ko = "
2
Cuuras, 4YTo BBICOTHI AHOAHOTO M KATOAHOTO 3YOLIOB TMPSAMO MPOMOPLH-
OHAJ/IbHBl KOHIIEHTPALlWM BbIAEJEHHOTO MeTajsla Ha 3JeKTpoae M  HOHOB
B pacTBOpe, MOXKHO 3aMHUCATh:

1 I
Ay = —= u C,=—=1k (9)
ﬂFSK“ ”FSK]
rae Ki u Kjj — KOHCTaHTBI KATOJHOTO H aHOAHOTO 3yOLOB;

l,, n 1,4 — VX BBICOTHI.

[ToacraBasisa Beipaxkenuss (7—9) B (6—6) # nmosaras —i)=1,1k , 7’:1,,a
P=0¢,, WIH @z, TOJYUUM HOCJIE JOTapUPMHUPOBAHHUS:
b K3K, b
(Pnazi_g;lg Ky —gl"l(;]gCA (10)
bt K%K b
Onp= —In == — (p—ga) — InCx, (11)

Jas naxoxpenusi koncraut Ky u Ky, K1 n Kii BocnmonbsyeMcst usBecr-
HbIMHU B JIUTE€paType ypaBHEHUAMHU AJs MOTEHIHAJOB aHOAHOTO M KATOIHOTO
ITHKOB TIOJIHOCTBIO HQOGPHTHMOTO SJIEKTPOAHOIO Mmpouecca. YpaBHeHne, y4u-
ThIBaOlllee H3MeHeHHe aKTHBHOCTH TBepAOH ¢asbl B mpolecce ajeKTpopac-
TBOPEHHMS TOHKOH IJIEHKKH MeTaJ/lJia ¢ NOBEPXHOCTH HHAH(DPEPEHTHOrO 3JeKT-
poza, 6b10 BeiBegeno X. 3. Bpainunoir [5] (6e3 yuera mpolecca KOMIMJIeK-
cooGpa3oBaHus) :

I CocraB paspsizKalolulMXcst KOMIJIEKCOB MpH noTenu#asax BOJIH3W KATOAHOrO NHKa MO-
AET OT/IMYaTbCd OT COCTaBa KOMIIJIEKCOB, MOJYYHBIUHX NpPH aHOAHOM pAaCTBOPEHHH IJIEHKH
MeTaslsia BOJIM3M NMOTeHIHAAA aHOAHOTO nuKa (3—4).
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RT | w /4
(Pna:q)p_{—gn—;ln BBnF 2 (12)
ySKs1a . RTexp [R—T((P p —-(P")]
rge (pp— paBHOBeCHbIﬁ NMOoTEeHIHaJM, W — CKOPOCTh U3MEHEHHUsA MOTEeH-
uuassa, y — HeKOTOPHIH KO3 (HUIHEHT NMPONOPUHOHATBHOCTH, KyJoH !; S —

miomanb sznexrpoaa, K, — craHgaprHasi KOHCTAHTa CKOPOCTH paspsum——
HOHU3AIHH:
—anFg°
e |

@° — CTAHAAPTHBIN SJMEKTPOAHBII MOTEHIIHAJ.
B ypaBHenue (12) BMecTo psifa uJeHOB MOXKHO BBECTH TOK OOMeHa:

SK 1@ yexp [T—Tr (cpp—cp")]: b, (14)

nfFQu

rie Q, — Hayva/JbHOE KOJNHYECTBO MeTa//ja B IJEHKe, KYJOH.

Tok oOGmeHa ¢ yueToM mpolecca KOMIJIeKcooOpa30BaHUsI HA OCHOBAHUU
ypaBHeHUi {5) u (9); aKTUBHOCTH TBeproi dasbl

Q; =v-a~Q, MOXKHO 3aTHCaTh:

fo=i=nFKKsSa .. que}\p[ﬁ (Pp—0 O)j (15)

[TojpcraBasis Buipaxenus (14) u (15) B ypasuenus (12), monyuum

P pa =0° 42 In P — 2 4InC,. (16)
p RTSKsiK a7y B

Cpasuum mnoayueHHoe ypaBHenue (16) c ypaBuenuem (12). M3 cpasne-
HHS BBITEKAET, UTO KOHCTAHTA aHOAHOTO MUKA paBHa

K= —L2
! RTSa 7

4 BeJIMYMHA KOHCTAHTHI CKOPOCTH 3JEKTPOJHOTO Ipoliecca eCTb NMPOou3-
BeneHue CTE]H,U,EIpTHOﬁ KOHCTAHTBI CKOPOCTH Ks Ha KOHCTAaHTy paBHOBECHS

kommaexkca Me0 Ar™—;
pr F(p"]
= ex ’
K =K:Kj p [ e

Ha octoBe ypasuenns Manynast u  Asde [6] A. I'. Crpombeprom u
SI. H. ITonosoit [7] BbiBeeHO ypaBHEHHE, CBS3BIBAIOIEE TMOTEHIMAJN KAaTOML-
HOTO MMKa C KOHLEHTPalHell HOHOB aJeH/la B PacTBOpE:

iy = 0 _g_[@( . % lgDanW— (p—gs)1gCx 4,14} (17)

-

rjic go — COCTAB KOMILIEKCOB, PA3PSKAIOUINXCSI B KATOJHOM Tipollecce;
D — kospdunuent auddysun npeobaanaoimix B pacTBOpe  KOMII-

JIEKCOB.
IIpoBenem cpaBHenus ypaBHeHus1 (17) c ypasuenuem (11). M3 cpasne-
HHSI MOKEM 3aKJI0YHTh, YTO KOHCTAHTA KaTOAHOrO 3y0Olla paBHa

Ki =D"a'an' W'10Q014 |

d KOHCTaHTa CKOPOCTH KAaTOAHOTO IIpoliecca €CTb IIpOH3BeAEHHE CTaHaapT-
HOH KOHCTAHTBI CKOPOCTH Ha KOHCTAHTY HECTOMKOCTH npeo6naaa10umx B
pacTBope KOMIIJIEKCOB COCTaBa p C O6pa3OBaHI’I€M TPOMEXKYTOUHOTO KOMII-
JIEKCa cocTaBa go!

—anFob
Ky =K K7 exp [LR"T—‘P——] ,
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U3 ypasuenust (16) caenyer, uro, 3Hasi 3aBHCHMOCTb (,, OT Jorapud-
Ma KOHIEHTPAlUMH afeHfa, MOXKHO ONpPEJRIHTb COCTaB KOMIIeKca gy, 00-
pasyooulerocst Mpu pPacTBOPEHUH TOHKOH IVIEHKH MeTajjia C TOBEPXHOCTH
TBepHoro snekrpona. Ma sasucumoctu ¢ ,, ot 1gW moxknO omnpeneauts f.
3naa g, u B, moxkuo paccuutarb Ky, (ecan usBectHo 3Hauenue @°). Kosd-
¢GuuueHT mepeHoca B MOKHO ONpefeasiTh TakxKe U3 COOTHOUIeHHiT (5):

(3:__1__ Y na
144 W, dQu (18)
P
AQ pep =P1—@2=1,87 B]/iF )

rjae @; ¥ (g — MOTEHIHANbl TOUeK Nepernda Mo/ASPU3ALUUOHHON KDPUBOI,
COOTBETCTBYION[HE CAENYIOIIHM 3HAUEHHAM TOKa B 3THX TOYKAX MO OTHOILe-
HUIO K MakKCHMaJbHOMY TOKY: i;=0,72 [,,, is=0,53 I,, . CocTtaB Komm1ekca,
pa3psKAaIoUIerocss Ha 3JeKTPOJe, MOKeT OBIThb ONpeJe’eH W3 3aBUCHMOCTH
¢ »»—1gCa . TIpu 3TOM cocTaB mpeobaajalollero B pacTBOpax KOMILIexca
N0JIZKeH OBITh M3BECTEH WJIM ONpeJeseH JPYrHMH MeTofaMu (Hampumep, mno-
TeHIHOMeTpHYecKnM H3 3aBucuMoctH ¢, —1gCa). Kosdpduuuent o ompene-
JISTeTCsT H3 cooTHOWeHuit (6):

0,048

(@ nkls =@ nk) '
- 0,029 ) dlgW (19)

n O (= nk) ’

3Hasi BeJHUUHBL p, Zg, ¢° H o, MOXKHO BBIUMCJIUTH BEJHUHHY KOHCTAHTHI CKO-
poctu KatoxgHoro npouecca Ky .

Kax BuaHo u3 ypaBHenuit (16 u 17), nmo onbiTHBIM nossiporpaduueckum
JaHHBIM HeJb3si OnHOBpeMeHHO BouHCIUTH ¢°, Ky u K, . ITosromy npwu
pacuerax K;; u K, 1Mo moTeHunmasaM aHOAHBIX M KATOJAHBIX NMHKOB BeJH-
YHHA CTaHJapPTHOro moreHnuasa ¢ yacto OKa3bIBAETCS HEU3BECTHOII.

Ecan mMexanusm mpollecca pa3psijia — HOHM3ALHH OJHHAKOB, TO BeJUYH-
HY KOHCTAHTBI CKOPOCTH H ¢° B 3TOM Cjyyae MOXKHO BBIUHCAHTH Ha OCHOBA-
Hun Boipaxenuit (20, 21), cuurasn: Ky =K, ; g1=g9; a+p=1

N L A [i—lgDanW+ 144 (p—g) 1gcA] — B2 Ag,. (20)
Sa«yRTCK 2 6

IgK, =alg

rae AQ,,c — PA3HHUIA aHOAHBIX H KATOJHBIX MHKOB.

W'
Samy(Dan) - +6plgCa

0,268

(p_‘3=a(pn,{+ﬁ(p,m—81g (21)

JKCnepuMeHTalbHAas YacTb

IIpuBe/enHble COOTHOWIEHUS] OBLIM HMCIOJb30BAHBI JJIsI MCC/AELOBAHUS
MeXaHH3Ma paspsila — MOHM3aUUuH OPOMHIHBIX KOMIJIEKCOB 30J0Ta. Pabo-
Ta NPOBOJAMJACH B siuelike OOBIYHOI KOHCTPYKUHH [8]) ¢ Hcmoab3oBaHHEM
noasaporpaa OH-101. I'paduToBEIil 3/1€KTPOA rOTOBUJICS 1O METOHLHKE CO-
Tpyanukom [onenkoro ¢puanana MPEA [9]. Omuueckoe najgenue HampsizKe-
HUsT B svedke He npesbimago 0,003 8 u mo3TOMYy UM MOXKHO OBLIO NpeHe-
6peub. CostH, IpUMeHsieMble /151 TPUTOTOBJEHUS PacTBOPOB, MPOKATHBAJIUCh
B TeueHHe HecKoJbKux yacos npu 350—500° C, Bojga meperoHsiiach TPHIKIHL.
Jlna ynajdeHust KHCJIOpOJAa W3 PACTBOpPA W TMepeMellMBaHHS pacTBOpa BO
BpeMs IPEJBAaPUTEJbHOTO 3/JEKTPOJAH3a NPUMEHSJ/ICS a30T, OUHUILEHHBIH OT
kucaopona. KoHueHTpauus JaemnossipusaTopa B pacTBOpPE JUIst TOJYYEHHUST
AHOJHBIX THKOB cocTtaBasnaa 2-1076 r-uon/a, mnpu H3yueHUM KaTOTHBIX
1-1073 r-non/n. TToTenunan 3/1eKTpoau3a BbIGHpaJCs B 06/1aCTH NPeAeIbHOTO
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KaToAHOro ToKa M 6bla1 paBed —0,2 g Hac. K. 3. C 1e/bI0 NOAAEPKAHUS T10-
CTOSIHHOH HOHHOH CHJIBI HCCJEJOBAHUA NpoBoAU/aNCL HA ¢oHe (¥xM KBr-+
+ (2—x) M KNO3).
B 3/1eKTpOXHMMHUECKHX peaKUUsiX MOXKeT MPUHUMATh yyacTHe Kak OJHO-,
1aK U TpexBaJieHTHoe 3oJ0To. [Ipu katognom moasporpacduposanun I M
pacTBOpoB OPOMHUCTOrO KaJusfl, COJAeprKalllero TpexXBaJeHTHOe 30JI0TO, Ha-
OJ1I0aI0TCS JBa XOPOIIO BbipaxKeHHbIX muka (puc. 1). KymoHomerpuueckuii
aHaJ/lu3 3THX NMHKOB MOKa3saJ, 4yTo 6oJjiee MOMOXKUTEAbHbIH 3ybel 00yC/a0BIeH
paspsaA0OM TPeXBaJEHTHOIO
3oJsora. Bropoit nuk obyc-
+ JIOBJICH Pa3psiloM OJHOBA-
JeHtHoro 3oJgora. [lpu
]x4:10'.‘a YMEHBIICHUH KOHIICHTPAIlHH
OpOMHIHBIX HOHOB B pacT-
BOpe 3yOubl COJHKAIOTCS
u npu KoHueHtpauuu KBr,
\__ Menbile 0,5 M naGaiogaer-
cs yKe OJUH OYeHb HIMPO-
i — KHil 3y6ell, COOTBETCTBYIO-
06 0; 03 02 0 0y LM OHOBPEMEHHOMY pa3-
psy ONHO- M TPeXBaJEHT-
' Horo 3o70ta. [Ipu anogHom
. pPacTBOPEHHH 30JI0Ta C TIO-
[xz-w,a BEPXHOCTH  TpadHTOBOrO
9JIeKTPOAa OB MOJNYyYeH
TOMBKO OAWH THK, TOTEil-
I1MaJ KOTOPOrO CMeN[aeTcst
._ B 06/1aCTb OTPHILATEJTBHBIX
={ 3HAYEHHH TNPH YBeJIHUEHHH
KOHIIEHTPpaluu OPOM-HOHOB.
Puc. 1. ITossipr3annonnsle KpuBble 30J10Ta Ha (oe Kynonomerpuyecknii  ana-
1 M KBr JIN3 TI0KasaJ, 4yTo 3TOT MUK
COOTBETCTBYET  Hpolleccy
o6pa3oBaHUsi HOHA OJHO-
BaJeHTHOro 3osi0Ta. O6pa3oBaHiie TPexBaJeHTHOrO 30J10Ta, BHAUMO, MPOUC-
XOIHT TpH OoJiee TOJOKUTENbHbIX MOTEHIIHAJaX H MaCKHUPYeTCs paspsiiom
tdona. 3HaueHnsi K03(p(DHUIHEHTOB NepeHoca paspsga TpeX- H OJHOBAJEHT-
HOTO 30J10Ta ONpeLe/IsINCh U3 TaHTeHCa yria HaK/JAOHA MPSAMBIX B KOOpAHHA-
Tax: ¢, —lg W (puc. 2).

l Pk, b - 0o b
4‘/+}}’u+
0.2[}'/‘{-/ '0,[1&
028+ 1048
At
032\ {052
N '’
o5} o —t—+" s
I
’+/+ o Puc. 2. 3aBucuMOCTb IOTEHLHAJNOB Ka-
\o TOJAHBIX M AHOAHBIX IHKOB 30JI0TZ OT
U.M L . L et 0.60 ]gW Ha (poue 2 MKBI’

28k 2k fgw
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Qoms 0036 ~ 2ma__0,07;
olgW dlgW

n=2 a=0,41 n=1 o=0,42.

OxkasaJsioch, uTo Ko3(HIUHEHT TMepeHoca o OAMHAKOB JJs paspsia
Tpex- ¥ OJHOBAJEHTHOTO 30/0Ta. AHAJOrHYHOEe 3HAUEHHE o OBLIO MOJYyUeHO
13 aHa/Ju3a Pa3HOCTH TOTEHIHAJ0B KATOAHBIX MOJYNUKOB U TMHKOB (pHc. 1).

ITpu 3TOM pa3HOCTb MOTEHUHAJIOB 4/, —@ ,c HE 3aBHCHT OT KOHLEHTpPaLHH
OpOM-HOHOB

A(p;fﬂ — @1 =0,05 n=2 a=0,48

A(P nx2ls ——Ppgo =0)1 n= 1 a=0,48

Ha puc. 2 npuBegeHa TakKe 3aBUCHMOCTb TIOTEHLHAMa aHOAHOTO MHKA
30J10Ta OT Jorapudma CKOPOCTH W3MEHEHHs IMOoTeHLHana. TaHTeHC yryia Ha-
KJoHa 31O fipsiMoil paBeH —O0,1. OTKyza f B COOTBETCTBHM C ypaBHEHHEM
(16) paBno 0,59.

3aBHCUMOCTb TOKa MHKa 30J10Ta OT IJIOILAJAH TO0J aHOJAHBIM 3yOLOM
npejcTaBieHa Ha pHc. 3.

In,mha :
06 +/
+/
/
U‘[‘ k + ¥
Puc. 3. 3aBHCHMOCTb MaKCHMaJbHOIO 2t ++
TOKa 3JEeKTPOPAcCTBOPEHHSI 30J10Ta OT '
NJIoIaAH MOA aHOLHBIM 3y6uoM Ha (o- 0. mrkyn
ne 1 MKBr. Vcaosus onsitoB: W= ‘ S
0,009 s/cex, T=60 cex, o= —0,7BoTH. P L f 8
K. 3.
al
—12 =0,075
0Qx

B coorBercTBUHU ¢ ypaBHeHHeM (18)
p=0,58

Pasuuila MOTeHIHAJI0B TOYeK Tnepernda aHOAHBIX 3yOLOB 30/10Ta He Me-
HseTCSl IPH M3MEeHEHHH KOHIeHTpauuu 6poM-noHoB u paBHa 0,08 6. Orkyna
f=0,6, uTo GJU3KO K 3HAYEHHAM [}, MOJyUeHHBIM M3 APYIHX 3aBUCHMOCTEH.
JIst onpeneneHHsi cocTaBa KOMIIEKCOB, Y4aCTBYIOIIHMX B 3JIEKTPOLHOM IPO-
recce, Obl1a M3yyeHa 3aBHCHUMOCTb NOTEHIHAJ0B AHOAHBLIX M KATOAHBIX IH-
KOB 30J10Ta OT Jjiorapu¢Ma KOHUeHTpauuu 6GpoM-uoHoB (puc. 4). Ilpsimbie I
u IV coorBercrByior noreHuuanam anomHbix (I) u karomuweix (IV) mukos
oJlHOBasieHTHOTO 3o0siota; npsaMas (IIl) —moreHuuanam TpexBaseHTHOrO 30-
aora. Ilpsimast 11 Belpaxkaer 3aBHCHMOCTH PaBHOBECHBIX MoTeHnuasoB Aut
oTHOocHTebHO Au® OT KOHUeHTpauuu OpPoM-HOHOB B pactBope. Kak BHAHO
M3 pUCYHKa 4, 3aBHCHMOCTb NOTEHINAJ0B KATOAHLIX M AHOJAHLIX IHKOB OT
KOHLIEHTPaLUUH OPOM-HOHOB HOCHT JIMHEHHBIIl XapakTep. DTO TOBOPUT O TOM,
YTO C H3MEHeHHeM KOHLIeHTPAUUH JUTaHJa COCTaB KOMIJIeKca He MeHSeTCs.
3HayeHUs TOTEHIIMAJOB aHOAHBIX U KATOJAHBIX TMHKOB, a TaKkKe PaBHOBECHO-
TO TOTEHUMAa a OJHOBA/JIEHTHOTO 30J0Ta ONpeAeNsiOTCS YPABHEHUSMHU:

P i =0,4—0,12 1gCg—
P k2 =0,28—0,17 1gCp—
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020 In. v
. /(\L
02k t Vi
s P
/+
0_?8 I /" ’
4 i
032 4 o
e i .
| / +/+,+ / It
036 t / = /+./ 0/0
/ -+ ,0’
o o/o
0ho + +/¥ o~
’ +/ /’)/
/+/ 0,o)o :
0bl + o7
P o
/
0[18 F /°
e I
052 + - -
- ot
.}.
47 Puc. 4. 3aBHCHMOCTL TNOTEHIHA-
156 + /_(_p( :
JIOB IMTHKOB 30J10Ta OT JIOI‘apH(b-
4t Ma KOHIEHTpauHH OGpoM-HOHOB.
- /4-/ [TosicHeHHS B TEKCTe.
[ UBz'
064 . . 4

-08 -06 -0k -02 0 +-00 +2 +04

P pa=0,54—0,08 1gCp,—
¢,=0,4—0,13 1gCp—

Orciona Ha ocHoBaHuu ypaBHeHuid (16), (17) moayuaem aas paspsaa u
MOHH3ALHH OJJHOBAJEHTHOTO 30J10Ta:

g=048; p=22; p—g=1,24; g:=0,96.

Jast paspsaaa TpexBaseHTHOro 3o/0Ta p—gqe=1,75; p=4; g,=2,25. Caneno-
BaTeJbHO, B 3JEKTPOXHMHUECKOM Tpoliecce pa3psifa — HOHU3aUHH OJHOBaA-
JIEHTHOTO 30J10Ta Ha rpadUTOBOM 3JeKTPOJe NMPUHUMAET yyacTHe KOMILIEKC
cocraBa AuBr, B To BpeMs1 Kak B pacTBope mpeodJagaer KOMILIEKC COCTaBa
[AuBry]*. MexaHuaM aHOAHOrO H KAaTOAHOTO Ipolecca OAMHAKOB, Ha 4TO
YKa3blBaeT TaKxKe TO, UTO cymMMa KoabhduuueHTa nepeHoca OJH3Ka K eIH-
HHLE:
a+p=0,59+0,44=1,03.

Ecsii npeanonoXuTh, 4TO MEXaHU3M pa3psiia — HOHH3ALUU TPEXBAJIEHT-
HOTO 30/10T@ OJHHAKOB M CYHTATb COCTAB MPe001aJaloNdX B PACTBOPE KOMII-
JIEKCOB TpexBaJieHTHoro 3osora [AuBrs]~ 2, ofwmuii mexanusm paspsajga —

2 Huo#i cocTaB KOMIJIEKCa HEBO3MOXKEH, Tak Kak coegunenne [AuBro]t ouenb Heycroii-
ypBoe, a oOpasoBanHe Kommiekca AuBrz conpoBoxgasoch Obl  BhIIEJEHHEM O0CAAKa
(ITP=10-3%), yTo Mbl HHKOrJa He HaG/IOJa/JH Ha OmbiTe NpH paboTe ¢ KOHIEHTpauueil 30-
jgota B pactsope 10-5—10-3 c-uon/a. Ha cyuectBoBanHe KOMIJIeKca 30J10Ta COCTaBa
[AuBry~ B pactBOope GpPOMHCTBIX cOsiell ykaspiBaeTcsi B psige pabor [10—12], KoMiIeKch
30/10Ta ¢ GOJIBIINM YHCJOM JIHTaH/A B JIHTEpaType He H3BECTHHI.
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honusdnui 3om0ta Ha rpaUTOBOM 3JAEKTPOJIE MOKHO MpPeACTaBHTh CAeayio-
UM o6paszom: :
1. Paspsin-noHu3auus TpeXBaJeHTHOrO 30J10Ta:

[AuBrs]~=[AuBr;] *+2Br~ paBHOBecue B pacTBope,
[AuBry]* +2 e==[AuBry]~ 3JIEKTPOIHAS peakilys,
[AuBry] =42 e=[AuBry] 42 Br~ cymmapHasi 371eKTpojiHast peaKIHsi.

2. pa3pﬂﬂ-HOHHSaHHH TPpeXBaJIEHTHOI'O 30J10Ta

[AuBry]-==[AuBr]°4+Br~ paBHOBeCHe B pacTBOpe,
[AuBr]°+e==Au’+Br~ 3JeKTPOAHAS peaKIJ.HH,V
[AuBry]~+e==Au’+2 Br~ cymMMapHasi 3JeKTpPOAHAas peakilus.

Jnst pacuera KOHCTAHTBI CKOPOCTH 3J€KTPOAHOTO Npolecca onpeneauM
BesiMunHy Kodpduuuenta Auddy3uu PpaspsKaloUIHXCcT KOMIJIEKCOB, Kak
GYHKLHIO TOKA MUKa KaTOJHOTO mpoliecca (ypaBHeHue 17). B coorsercTBHU
C pe3y/abTaTaMu OMbITa, MPOBeAeHHBIMH B TabJa. |, 3HaueHne KosPdHIHenHTa

Tadauma 1
Haunbie ansa pacuera koshduuuenta anddysun 3onora B pacrsope 1 M KBr

) . S T°. K
MEa ! 10“‘ o n w ~9 ——_R o zz;a(])\
MMOAD/ 2 8/cex cM MOAb.2pad ’

1,7 1,0 0,44 1 6,3 3 8,314 208

nuddysnu Aut B pacrBope IM KBr pasuo 1,33-107% cm?/cex. Bennunna
CTAHZAPTHOTO 3JEKTPOAHOTO MOTEHIHa a paspsaa — HOHH3alUKM KOMILJIeKca
[AuBr,] npusenena B cnpaBounuke [13].

¢@==0,96 B OTH. B. 3.
Cunras

(pf;.ﬂ=0,2438 B OTH. K. 3.
¢°=0,716 B OTH. K. 3.

CpaBHuM 5TO 3HaueHHe C BeJHUHHOIl GOPMaIbHOTO CTAHAAPTHOroO M0-
TEHIlHaJa, BIYMCAEHHOTO U3 SKCIepHUMEHTaJbHbIX NaHHBIX Mo gopmyde (17).
M3 taba. 2 BUAHO, UTO BeJMUHHA CTAHAApPTHOrO MOTeHIHaJ/Ja, OnpeaeJeHHast
no ¢opmyse (17), ornyaercs OT TeopeTHYeCKOro 3HaueHus Ha 5%, uro Je-
JKUT B mpejenax oWHOKH onbiTa. BeanunHa cTaHZAapTHOTO MOTeHIHAJMa IJA
TpeXBaJeHTHOTO 30J0Ta B pacTBOpe OPOMHCTOrO KaJjusi Oblla NPHHATA U3
cnpaBounuka [13] ¢°=0,82 B orTH.B.3.=0,576 B OTH.K.5. 3HaueHHS KOH-
CTAHT CKOPOCTeH MaHHOTO 3JeKTPOJHOTO Tpolecca, pacCuuTaHHble Mo ¢op-
myaam (16, 17, 20), npusenennt B Tada. 2. CraHgapTHble TVIOTHOCTH TOKA
oOMeHa aJjsi paspsiia — uonusanuu Aut u Audt cOOTBETCTBEHHO paBHBI:

Y Aut = (2,3%+0,32) - 10~* asn/moub/cM 2,
Y aw+ = (1,32+0,09) - 1072 an/mMoub/cm2.

M3 nosyueHHBIX HAMH JAHHBIX BHAHO, 4TO Tpolecc paspsifa — HOHH3A-
IlMH 30J10Ta B OPOMHIHBIX pPacTBOpPax MOJHOCTbIO HeoOpatumbiil. Ha 310
yKa3bplBaeT TO, UTO PasHHIla MeX/Jy MOTeHIHaNaMu aHOAHBIX M KaTOMHBIX

0,15
NHUKOB A@,,, 00/bllle —— 6, a CTaHJapTHAS KOHCTAHTA CKOPOCTH 3JeKTPOJ-

n
Horo mpotecca Menblile 1073 cm/cek. K coxanenuio, B JuTepatype Her HH
TEOPETHUECKHX, HH IKCIHEPHMEHTAJIbHBIX JAaHHBIX T0 H3YUeHHI0 KHHETHKH
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TaGauma 2

PesyibTaThl ONpejleeHusi KHHETHUECKHX NAapaMeTPOB Npolecca Paspsiia-HOHH3AUMH 3010Ta
Ha rpadurtoBom 3jektpone Ha oue [xM KBr+ (2—x)M KNO;]

Cpi— K- 108 108 | Kg108 | 12100 |ooqpy | Kg,-108 | 1 10°
M IgC cs,;lt/cex Kcs'ic‘cex c.ft‘cex a/l,IuO/t?.cM-‘ ¢°(b) (%2259 aﬂ;;?z'“'
2,00 0,300 5,62 1,95 2,14 2,06 0,673 6,92 1,34
1,30 0,255 5,50 2,10 2,24 2,16 0,673 7,94 1,83
1,60 0,204 5,62 2,20 2,29 2,21 0,676 7,40 1,42
1,40 0,147 5,62 2,34 2,29 2,21 0,677 6,76 1,30
1,20 0,080 5,30 2,34 2,40 2,31 0,676 6,92 1,34
1,00 0,000 6,30 2,75 275 2,65 0,680 6,76 1,30
0,80 —0,097 6,30 3,10 2,40 2,31 0,683 6,16 1,20

’

npouecca paspsaaa — HOHH3AUHH KOMIIJIEKCHBIX HOHOB MeTaJJoB Ha rpagdu-
TOBOM 3JeKTpose. [lanHasi pabora siB/IsieTcs MEPBOM IONBITKOH NMPUMEHEeHHS
noJsiporpauueckoro MeTola Ha CTALUOHAPHBIX TBEPABIX 3IMEKTPORAX 51
HCCJIeIOBAHHA KHHETHKH MeIJIeHHbIX 3JeKTPOAHbIX mpolleccoB. Buaromaps
9KCMEePUMEHTANbHOH IIPOCTOTE, BBICOKOH UYBCTBHUTEJIBHOCTH M TOYHOCTH 3TO-

r0O MeToJa MOXKHO OXKHI1aTh, 4YTO B OyAylleM OH Hailger OGoJee IHPOKOE
NpHMeHeHHe.
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