HMokaagm Axagemuum Hayr CCCP-
1950. Tom LXXI, No 1

DPHSHYECKAS XHMHSI

H. H. BAJIALIIOBA, 0. C. LLAPEBA u A. T. BATPAMSH

AKTHBUPOBAHHE MOBEPXHOCTH 3JEKTPOJIA
(Ilpedcmasaeno axademuxon A. H. Ppymrunsin 4 1 1950)

INpexBapuresbuas DoAroToBKa MOBEPXHOCTH 9JIEKTPOAA IepeJ 3JeKTpPOo-
OCaXMJICHHEM METa/)Ia AB/IACTCH OLHUM M3 CYLIECTBEHHHX (DaKTOPOB s
OTy4€HuHd HNDPAKTHYECKM -LEHHBIX ocaikoB (). Y 0BAETBOPHTENBHOTO
Ka4eCTBa CTPYKTyPa HEPBOro CJO0S OCAaXKAAEMOTO MeTa/lJa, a TaKIKe XOpo-
nas CHEN/IAEMOCTb €ro C OCHOBHBIM METa/IOM IOJYyYaloTCs JIMIIb IPH
COOTBETCTBYIOIIEH 06pabOTKe MOBEPXHOCTH MeTaslJa.

OrcyTcTBHE METOJMKH, ZAKOIell BO3MOXKHOCTH KOHTPOJNPOBATE COCTOS-
HHE TIOBEPXHOCTH SJEKTPONA, 3aTPyIHSIeT H3YweHHE LAHHOIO BOIpOCA.
Jlnsi H3y4eHHs COCTOAHMS NOBEPXHOCTH S/JIEKTPOJA MONKET GHTh HCIONb-
S0BaHA METOJHMKA, NpDUMEHseMas NIPH H3YUEHHM CKOPOCTH I1aCCHBHDPOBA-
HAS DU SJIEKTPOOCAXKAEHHH MeTanioB (2,3).

Vismepennas 1m0 9TOH MeTOLMKE NOBHIIEHHaS - [OJApH3anus 1,
HabJ0aeMas B HayaJe SAEKTPOJH3A MPH 9JIEKTPOOCAXK/ICHHE MeTa/lIO0B,
00yC/IOB/I€HA MaJMOli HAYaJbHOH BEJAHUHHON AKTHBHON MMOBEPXHOCTH KaToLa
(cBOGOIHO!H OT OKHCJOB, a TakKxe NOBEPXHOCTHO-aKTHBHHIX - BELIECTB).

Ilo mepe npoTexaHus sAeKTPoAu3a aKTHBHAS pacTymias IOBEPXHOCTb
YBEJIHYHBACTCS, COOTBETCTBEHHO NANAET MOJAPHU3AlUsd, LOCTHTash MOCTOSH-
HO# BEJHYHHH 7, (%,5). :

Besnnuuna An = n— 7, xapakrepusyer CTeneHb MacCHBHOCTH BJIEKTPO-
A3, MO3TOMY MOXET OHITb HCIOJB30BAHA - AJi1 ONPELEJNEHHS COCTOSAHUS
HOBEPXHOCTH METAJIa IO NOKPHTHS.

H3BecTHO, 4TO pAJl METa/JIOB MHepe] MOKPHTHEM. HMEeT CK/IOHHOCTD
K maccuBauuu B dyaextpoanrax (57), Ha Bosmyxe (8), BarMocdepe pasiHd-
HBIX Ta30B U T. A. O6pasyromasncs nacCHBHAg IJIEHKA OpPenATCTByeT HOop-
MaJIbHOMY TNIPONECCY 9MeKTPOJHTHYECKOTO MOKDPHITHSA. :

B npaktuke npEMeHAOTCS pasnHUHBIE CHOCOGH! 4KTHBUDPOBAHHS NOBEPX-
HOCTH KaToJa (KexamupoBaHue).

Ilpu usyvennn nonspusaumu srexTposa B pacTBOpPax LHMAHHCTHX H
NPOCTHIX  coMeH  OblIO OGHAPYXKEHO AKTHBHOE COCTOSIHHE IOBEpPXHOCTH
9/IEKTPONa B LUHAHHCTHIX PAacCTBOPAaX, AAXe B Clyd4ae BBEACHHT B JIEKTPO-
JIHT NIOBEPXHOCTHO-aKTHBHHX BEIIeCTB. BBejeHHe MOCHEIHHX B pacTBOpPH
IIPOCTEIX COJIe# BHIBHBAET NACCHBAIIMIO 3JEKTPOAA. Pasiuuue B nopefcHHH
F{[JCOISITHX H NHMAHMCTHX PACTBOPOB JOKA3HBAET AaKTHBHPYIOUIEE AeiiCcTBHE

Hamu usyuvanacp axtupanus yixe 3aNaCCUBHPOBAaHHKNX ' CepebpsIHHX H
MEeIHHX 3JIeKTPOJLOB. : :

OnNHTH NPOBOAHJIHCH CAEAYIOIUM 06PasoM. Ilepexr xaxnarIM oOmHITOM
SAEKTPON 3a4HINANCH HA CTEKJAE M TINATEJIbHO NMPOMHBAJICS AeCTHIHPO-
BaHHO# BOXOH. [l NONYYEHHS MOCTOSHHOIO COCTOSHHS MOBEDXHOCTH
SJAEKTPOJ INOC/IE BHIIEYKa3saHHOfi 0O6PAaGOTKH BHIAEPXKHBAJICA B TEUEHHE
10 mun. B 2N pacTBOope asorHOKHCAOrO cepeGpa 6e3 TOka. TakHM o6pasom
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IOATOTOBJIEHHAs NMOBEPXHOCTb NPHHHMAJACh HaMM 3a CTaHAApTHYw. [locae
3TOrO 9JEKTPOX NPOMHIBAJCA BOJOH, NMOTPYyXaJjcs B 3JEKTPOJHT H IOJA-
PH20BaJICI NMOCTOAHBEM TOKOM Onpene/eHHOH BeaHuHHE (Dy == 10"% a/cm?,
t =18 —20°).

Besuunna nmossipusanud B MOMEHT BKJIIOUEHHS TOK2 H HU3MEHEGHHS ee B
IIpouecce sJeKTpPOJAu3a 3alUCHBaIHChL Ha doTomrenke (°,1%. IMoayyeHHne
nannpie gast 2N AgNO; nmpeicraBieHsl N
Ha puc. 1, xpusas /. ub

IloBnimenHas noaspusanys B HAYadb-
Hblfi MOMEHT yKa3hBAaeT Ha IaCCHBHOE
COCTOSIHHE KaTOJAa, TOSTOMY s onpese-
JI€HHS COCTOSIHHS IIOBEPXHOCTH SJEKT-
pora omnpeneaseTcs CKauyoK IMNOTeHIH-
axa Aw. .

[Tpu o6paborke - ,CTaHNapPTHOTO -
9JIEKTPOAA“ ‘B PAaCTBOpPE UHMAHHCTOTO Ka- . ; + : ——
JHA B CHATHH [OJIIPU3ANUOHHBIX KpHU- Bpenn Budepshky 30exmposa 6 anexTponiT®
BHIX B pacrBope AgNQ,; mnoayyanuch . Ges mora
KpHBbIe, OTJMYHEIE OT NPHBENCHHHX  Pyc . 7 gpextpon He aKTHBH-
Boiwe (kpusas 2 puc. 1). Kak BHAHO  posan, 2 — SM€KTPON AKTHBHMPOBAH
H3 MPHBEACHHHX KPHUBHX, IEPBOHAYSJb- _ pacreopom KCN
HOTO CHJIBHOTO pOCTa MOJSPH3ALHH
He HaGJIOJAeTCA Npu IpeiBapuTeqbHOH 06paGOTKe Karoga B pacTBOpe
KCN, uTo yKasmpaer Ha ero aKTHBHPOBAHHE.

IMTorenuuana BJEKTPOLA, KaK BHIHO H3- KpuBOK 2 puc. 1, MemjieHHO
BO3pacTaeT €O ppemeHeM. [IoBHIIEHHE NOJISPH3ALKM B TEYEHHE SJEKTPO-

. AH3a oGbsicHAeTCs caexyromum obpasom. Kak mseectno (1),
a3 B pactBopax AgNO, mpu mOCTOSHHOMH CHJIe TOKa B Lem# pac-
TYIas OOBEPXHOCTD B IIPOIECCE 3JEKTPOJH3a CTPEMHTCA K
IOCTOSHHON BeanuuHe S, T. e. [/S, = const, 4To ABIfeTCS
pesyJbTaTOM ABYX HPOTHBONOJOXKHBIX IPOIECCOB: IACCHBH PO-
BaHUA H OCaXKIEHUS.

B pesysbraTé aKTUBHPOBAHHA S/EKTPOAa B Hauaje dJeK-
TPOJM3a pacTyilasi NOBEPXHOCTh S 3HAUHTENbHO Gousblie S,.
Tlpu 2/eKTPOOCAXKAECHUH METAJJIOB B Pe3y/bTaTe€ MaCCHBHDO-
BaHHUS PacTyInas HOBEPXHOCTh MOCTENEHHO YMEHBIIAeTCs, J[O-
cturasg S,; COOTBETCTBEHHO 9TOMY YBE/JIMYHBAIOTCHE HCTHHHAS
IJIOTHOCTh TOKa M NOJAPH3aIHsl, YTO BHAHO H3 KPHBOH 2.

Axrusupyiomee AedicrBue KCN noxrsepxpaercs Takxe
IIpY moxacyere 4yHcaAa 06pa3yronmxcx KpHuCTaJljioB. Kak wus-
BECTHO, NPH MNOCTOSHHOH IOJSIPH3aLHU
SJIEKTPOAA YHCIO0 OOGPA3YIOLIHXCA KPH-
CTAIMUECKHX HEHTPOB HA KaTOHe SIB-
JAAeTCsl (DYHKUHEHd COCTOSIHHSI IOBepX-
HocTH. Hapapy co cmaTEeM noaspu-
341IHOHHHX KDHBHX, HaMH IOACYHTHBa-
JI0CD TaKKe YHCAO OCPasyIomMUXCS KpH-

Puc. 2. O6Go3naueHuss T1e Ke, 4YTO CTaJJ0BRB. ) ‘

Ha puc. 1 Bruto obmapyxxeno, 4to mpu o6pa-

GoTke ajexkTpoAa pactBopom KCN

YHCJIO KPHCTA/NIOB DE3KO BO3pACTAET MO CPAaBHEHHIO C HeoGpaGOTaHHOM
NOBEPXHOCTHIO (pHC. 2.)

OnHTH NMPOU3BOAKIUCH CAEAYIOIEM 06Dpa3oM: a) JIEKTPON 3aUHINAJICS
CTeKa0M (Cockalb/anBaJics); ) MOTpyxascs B SAEKTPOJHT M BEAEPKUBALCH
6e3 Toxa 10 MuH.; B) BHIHHMAJCS H NPOMHBAJCS B IIEPBOM CJAydYdae BOXOH,
BO BTOPOM — IM3HHCTHIM KAJIHEM H BOJZOH; T) MOBTOPHO NOTPYXaJaCI B
3JIEKTPOJIUT H BLIAEPXKHBAJACI B 3JEKTPOJHTE Ge3 TOKa C HeJbi0 NaCCHBH-
poBaHHA ero crporo ompenenesnoe spemsa (or 0,1 no 20 mun.), 3arem
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[OJISPU30BAJCH. Bce ONBITH IPOBOAMAMCH HPH HNOCTOSHHOM 3JEKTDOLHOM
notesuuane (12). BosHHKalompe IPH 9TOM KPHCTAJJIE BHPAIIHBAJIACE JO
OnpeleIeHHOr0 pasMepa H MOACYHTHIBAIHCH TOJ MHKDOCKONOM ™.

[Monydyennsie pe3yJbTaThl IpEeACTABJIeHB Ha KpuBnix I m 2 puc. 2.
Kax BHIHO M3 KPHBHX, peskoe pasiauuyue, Habuiogaemoe mpu oGpaGoTke
B KCN n 6e3 o6paboTku, ucuesaeT C b
YBEJIHYEHHEM BPEMEHH BBUIEPKKH BJICKT-  fyg7k-—cooommmmmmmm oo mmmmmmm -
poma 6Ge3 Toka B pactBope AgNO;, utO
yKa3bIBaeT HA ITaCCHBHPOBaHHE aKTHBHOTO
KaTOXa B 9JEKTPOJIHTE. 90

[lpumenenne 35THX JABYX METOJOB
NO3BOJNIMJIO  YCTAHOBHTb AaKTHBHpYIOLIEE
JnefcTBHe muaHHCTOrO Kajud. CoBlajeHHe
pes3yJsabTaToB  IIOKa3wBaeT . HaJEXHOCTb
IPpUMEHSIEMOTO METOAA I/ H3y4YeHHS CO-
CTOSIHHS MEeTaJJIHYeCKOR MOBEPXHOCTH.

DTUM MeTO[0M OHLIO YCTaHOBJIEHO, UTO
AKTHBUpPOBAaHHE IOBEPXHOCTH 3JEKTPOA3
B pactBope KCN NpOHCXOAHT B TeueHHE
HeCKOJbKHX cekyun. IlaccuBupoBanue B
pacreope AgNO, NpPOHCXOZHUT CpaBHH-
TeabHo MennenHo (10 mum.).

AxTHBHpYIOIIEe HNeHCTBHE IHAHHCTOTO
KaJsusg OBbIJIO IPOBEPEHO TAaKKe HA MENHOM : ~
amexTpoge. [loayueHn TopoGHBIE Xe J § 9 cek
pesyJabTaThl, T. €, MNpPH 06paGOTKE B pyc 3. OGosmavenns Te e, 4TO
pacTBOpe IHMAHHCTOTO KaJHf 3JIEKTPOL Ha puc. ]
akTHBUpOBaJacs (puc. 3, KpuBas 2).

Hamn usyuajoch TaKxKe aKTUBHPYIOIIEe MeHCTBHE STHJIOBOrO CHHPTA.
[1pu sTom oOHapy:xeHO, YTO STHJIOBHI CHHDPT HE aKTHBHPYET CepebOpsHblii
3JeKTpOJ, (KpHBasi NOJAPH3ANUKN HE McHseTcs), B TO BpeMs KaK Ha MeJHHIH
3JIEKTPOJ OKa3HBaeT CYIIECTBEHHOE BJIMSHHE, T. €. aKTHBUPYET aHaJOTHY-
BO NHAHHCTOMY Ka/MTHIO. DTHM H OOYCJIOBJEHO, N0 BCei BEPOATHOCTH, NPH-
MEeHEeHHe B MEIHOM KYJOHOMETDe KOGaBKH STHAOBOrO CIHPTA.

B 3akuaioueHHe OTMETHM, UYTO METOAHKA, NMpUMEHsieMas MJas HU3y4deHUs
IJaCCHBMPOBAHHS KAaTOAA, MOXKeT OHITb IPHMEHEeHa JJsi ONpeneJeHus Co-
CTOSTHUSI IIOBEPXHOCTH 9/IEKTPOJAA NepeJ] MOKPHTHEM.

p Bripaxaem GsaropapHocTb akan. A. H. ®pymxuuy 3a uHTepec K pa-
oTe. -

3

Nepenanpakenue
0o

%

S
T

[Moctymuio
21 XII 1949

'UUTUPOBAHHAS JIATEPATYPA

1B. H. Jlatinep u H. I'. Kynpasues, Ocuoss railbBaHocrerus, 1943.
2A.T.Barpawman, JJAH,27, 805(1940). ® A. T. Barpamaua u 3. CoaoBbeBa,
IOAH, 68, 321 (1949). ¢+ A.T. Camapues u E. [1. Escrponnes, X®X, 5, 854
(1934). 5 0. A. Ecun, JI. U. Autponos u A. U. Jesun XKPX, 9, 267
11937). ¢ A.T. Camapuesn, IOAH,2, 476 (193 7V. Kohlschiitter u. A. Tor-

B
5).
riccelli, Zs.{. Elektrochem., 38,215(1932). 8 K. M. Top6ynoBa n A. T. Barpa-
maw, HAH, 4, 445 (1934). ®* A. T. Barpamsan, XK$X, 22, 217 (1948). 1 H. T. Ky x-
pasuesn, 2K®X, 23, 549 (1949). M A, T. Barpawmsan XK®PX, 19, 305 (1945).
12 A.T. Barpamsaun, XX, 14, 1130 (1940).

* [Ipn NOCTOAHHON IOJSAPH3ALMH YHCIO 00DPa3yIOUIMXCS KPHCTAJNJOB HE MOHAETCA CO
BpeMeHeM. ‘
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