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~PACTBOPEHHE AAIOMHUHHS TIPH KATOJAHOM MNOJISIPU3ALLUHU
' (Mpedcrasaeno axademuxon A. H. Ppysxunsim 20 11T 1950) '

CKOpOrTh PACTBODEHHUST METAJIA B SJOKTPOIIATE, Kak Nokasan A. H. @pyu-
xun ('), ONpeleNsercs NOTEHIMaNoOM M 3JEKTPOXHMHUECKHMH CBOMCTBAMH -
Mmertanna. Eciad Merals NacCHBeH H CTelleHb TACCHBHOCTH €ro MEHseTCs NpH
H3MEHEHHHM IIOTeHIHAaNa, 3aBHCHMOCTb CKOPOCTH DacTBOPEHHst MeTajia OT
HOTeHIHAaJa MOXKeT OblTh BecbMa cinoxkHo#. [Ipu kaToxHO# moUApH3aANKH
MOXKET MMeTh MECTO aKTHBallUsi MeTajJjia, KOoTopas TPHBOJHMT K YCKOPEHHIO
pacTBopeHusi MeTajuia. JIsg HEKOTOPBHIX METaJJIOB, KaK, HAalpHMEp,. JkeJesa
(%) u xpoma (®), ReHCTBUTENBHO, 6BUIO YCTAHOBJEHO, YTO TIPH KATONHOH .
IOSIPH3AIUY - META/Ia, HAuHHAs C HEKOTOPOro 3HAUEHHS IJIOTHOCTH TOJsi-
PH3YIOLIEro TOKAa, HaGMoNaeTcss YBeJHUeHHe CKODOCTH PacTBOPEHHS MeTal-
na. T. B. AxumoB  (*) TOKasaJj, 4To NPH Upe3MepHOI IPOTEKTOPHOH 3alluTe
JIopaNioMuHHs LHHKOM B 3 N pacreope NaCl naGmopaercsi yMeHbIIEHHE
3aNIUTHOTO AefcTBHSL npoTektopa. OGBMHO 3TH SIBJICHHS OOBACHIIOTCS JHGO
H3MeHeHHeM KOHUEHTPAlHH DacTBOpa Y KaTOHa, NPOUCXONSUIUM IIpH TIpPO-
XOMKIEHW} TOKa, JUGO BOCCTAHOBJIEHUEM TIACCHBHPYIOIIeH OKHCHON IJICHKH
NP KATOAHOH MOJAPH3AUUH 3JIEKTPOAA. ’ . _

.. Hamu Gbino oSHapyxeHo siBjieHHe BeCbMa OBICTPOTO PaCTBOPEHHs aJlo-
MHHHS B PacTBOpe KajueBOil INeJIOUM INpPH KATOLHOM TOJSPH3ALUK AJTIOMH-
uus Tokamu ot 1 mo 10 a/cm?. VamepeHust NpOH3BOAMJNCE HAMH B pac-
Topax KOH (u. & a.), B 53 N pacmeope LiOH u HeKOTOpHIX HPYyrux
pacTBOpax. OJIEKTPOABl HSTOTOBJISUINCH U3 ~ AJIOMHHHU, _COlepIKaBIIeTo
99,99550/¢ umicToro Metajiia. ITocpefcTBOM BaJBUOBKH M BOJIOUEHHS NAJIOUEK
“TAKOTO AJIOMHHHS, Mbl II0JIy4aji¥ POBOJIOKY KPYIJIOTO CEUeHHsS C JAHaMETPOM
1,62 u 0,81 Mm. IIposonoka orxuramack mpu 250° B atmocdepe BOIOPOAA.
‘CKOpOCTE. CaMODACTBOPEHHsA ONpPENeNsiiach IO CKOPOCTH yObUIH QHaMerpa
3JEeKTPOfia U B3BELIMBAHHEM 3JeKTPoAd. OMBITEl NMPOBOJHJIACH IPH BEChMa
‘SHeprHYHOM IIePEMEINMBAHHH pacTBopa CTpye#t asoTa, TPEIBAPUTENIBHO
OXNAKAEHHOrO HPONYCKAHAEM Uepe3 3MEEBHK, TMOTPYKEHHbIA B MKHUIKHH BO3-
ayx. TloBeimeHue TeMilepaTyphl B 00beMe pacTBopa 3a BPeMs ONEITA B CPe-
‘HeM cocraBisiio 5—6°. TIpONoJIKUTEeNBHOCTh ONBITOB H3MEHAJach B Ipe-
Henax oT 15 cek. mo 3 muH. ANIOMHHHEBBIH KaToJ pacnoJarajcs B LEHTpe
Kpyra, o6pa3oBaHHOIO aHOLOM —— AJIOMHHHEBOH NPOBOJIOKOH M3 AJNIOMHHHS
“Toil K€ CTeleHH UHCTOTHl. DBHEUIHHH BHA TOBEPXHOCTH 3JIEKTPONA, YaCTHUHO
“pACTBOPHUBIIETOCS: TIPH GOJNBIION KAaTONHOH MOJSIPU3ALKH, MajiOo OTIHYALTCHA
‘OT BHAA HCXOIHOH IOBEPXHOCTH 3JEKTPOIA. - . .

 PesysbTaThl Hamux onbitoB B pacreopax KOH.mw LiOH usoOpaxenbl Ha
puc. 1. CKOpoCTb CaMOPACTBOPEHHs . aJIOMHHHSL NPH OOJBIIMX KATONHBIX
nonspusanuax B pacrsope NaOH, xak mokasanu HallM ONBITHI, TOXE OUeHb
BeJIHKa, HO KOJIMYECTBEHHO 3aBHCHMOCTb CKOPOCTH CaMOpPAacTBOPEHHS OT
IUIOTHOCTH IIOJAPH3YIOIEr0 TOKa B cilydae pacrBopos NaOH namu He
usyyaiach. ONbITH MPOBOMMJIKCH TAKXKE B CMEIIAHHOM PacTBOPE TETPaMeTHI-
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AMMOHHHGPOMHLA ¥ THAPOOKHCH - TeTPaMeTHIaMMOHHS, KOTOpHH TOTOBHICS

3JIEKTPOIN30M BOJHOTO pacTBOpPA TeTpaMeTunaMMonuii6pomuza. lllenod-

HOCTBb TIOJIydaBUIErocsi pacTeopa pasHsnack 0,52 N. B stoM pacTtBope CKO-

POCTb CaMODPAaCTBOPEHHUs] NIOMHHHSI IIPH TIOJSIPU3AlHH - TOKaMH, IJIOTHOCTD. .
KOTOpBIX focTurajtia 9 a/cm?, me mpesblmana 1074—10% afcm2, Torna Kak B
pactsope 0,5 N KOH cxopoctb caMopacTBopeHHs MPH GOJBINHX ILIOTHOCTSX.
K4aTOAHOTO TOKA ROCTUrasla BeJHYHHBI, SKBUBAJEHTHOH HECKOJBbKUM aMilepam
Ha cm? (puc. 1). IlpucyTcTBHE HOHOB XJOpa, KaK MOKAs3alH OIBITHL, 1po-

Befennble Hamu B 2,5 NKOH+!1 NKClu 8 0,5 N KOH+i3,2 N KCl, He
CKA3LIBAETCS HA CKOPOCTSX DACTBOPEHHS ANIOMHHHS TIPH GOJBIIMX KaTOM-

HpIX noJspusanusx. HoGasmenne K,CrO, B xosmmuectse 0,002 r-skB/i K

pactBopy 2,5 N KOH s3sHaunTenbHo . yMeHbIIaeT CKODOCTD pacTBopeHHst

aIOMHHHS TIpH GOJIbINIMX KATORHEIX mojspusanisax (¢ 1 a/ecm? go 0,06 a/cm?

n0pu. KaToAHOM TOke B 4 a/cm?). ‘B xuciore (5 N HCI), no Hamum onsitaMm,

' VBEJIMYEHHS] CAMODACTBOPEHUS aJIIOMMHHUS NPH:

'6OJIBIIHX KaTOAHBIX MOJSIPH3aUuAX (B ITHX

ONBITaX MJOTHOCTE TOKa jocrdrasa 10—

12 a/cm?) He mpoucxomuT.

afent "

S
T

0} Ha ocwoBanud adaJIOrHH HCCAeXOBAHHOTO:
el HaMH' SIBJIEHHS| C HM3BECTHBIM (HaKTOPOM aKTH-

BallHH aJIOMHHHS M LHHKA IpH OGPasOBaHHUW"
bt - HNOBEPXHOCTHOTO CJIOSI aMaJibraMbl, a TaKxke Ha
‘r "+ ocHOBaHHH Toro (hakra, 4TO ajgcopbuus aTo-

Cropacms camopacmbopenus

4 X KO MOB BBIBLIBA€T BO MHOTHX CJy4asiX CHJIBHOE
pomon 2= " yamenenue CKOPOCTH SMEKTPONHBIX IPOLECCOB,
2 ¢ § & W0 aim? MBI NIPERTIONOKH/IM, YTO KaTOJHAs aKTHBALUSE

S N

Anomnocms moka , aJIOMHHHS BBI3BaHa 00Opa3oBaHMEM Ha MO~
' BEPXHOCTH aJNIOMHHHS aJCOPGUHOHHOIO COEH-
Puc. 1 HEHHS  UJIH NOBEDXHOCTHOTO CILIaBa AJIOMUHHSE

. - : © CO HIeJqouHbM MeTassioM. Jlas oGocHoBaHMs
9TOTO MPEANONOKEHHsT NpEXJe BCEro Hafo ObIO 40KAa3aTh, YTO KaTONMHAS
AKTHBALHA ANIOMUHHS TPH KAaTONHOHA TIOJIAPH3ALMH ‘He OOBACHSETCS T0G0Y-
HBIMH  ABJICHUSIMHM — U3MCHEHHEM KOHUEHTDAIMH IIEJIONH W TeMIepaTyphl
Y SnexTpoma. IIJst 9TOrG MBI TPOMSBONMIH H3MEPEHUS CKODOCTH pacTBO-
peHHsl B UIHPOKOM JManasoHe pexUMOB mnepeMemuBanus. CKOpOCTE
[epeMeIUHBAHNS ONPENENANAch CKOPOCTBIO: CTPYH OXJNAXAEHHOIO asoTa,
upoxonmupilef uepes pacTBop. . CKOPOCTH CTPYH - rasa’ ' NOXORMJA. JiO
40—50 ‘cm3/cer. (06wuii 06neM pacTBOpa OKOJIO 60 cM3). TIpu stoM He
ObIIO 3aMEUEHO - BaBHCHMOCTH CKODOCTH = CAaMODACTBOPEHHST OT "CKODOCTH
nepeMelnuBanus. PacrBopenne ajoMuHuS - Ges Toxa B- 6,5 N KOH npH
Temneparype- 50° uaer, no HammuM onbitam, B 100 pas MenneHHee, YeM TpH
KaTonHo# nonspu3anuy amomunus (10,5 a/em?) B 2,5 N KOH npu 20-—25°

OTH M JpyrHe ONEITH NO3BOJSIOT 3aKIIOUHTB, U4TO OOHApYKEHHOE HAMH
YCKOpDEHHE * CaMODaCTBOPEHHUS = SIBJISIETCS PE3YJILTaTOM 3JNEKTPOXHMHYECKOTO:
npolnecca, a He NOGOYHBIX SBJEHHEH. S ’ o o

MBIl yXKe YIOMHHAIK O TOM, YTO B JNHTEPATYpe CXOMHBIE SIBJICHHS  He-
KOTODOTO yBeJMUECHHS CKOPOCTH ~DPAaCTBODEHHS METAJUIOB IIPH . KATOLHON
NONAPH3AUHH  OOBSICHSIOTCS BOCCTAHOBJIEHHEM NACCHBHPYIOWEH  OKHCHOR
uneHkH. Takoe oGbscHEHHe, HanPUMEp, AN Caydas xejesa IPEIIOXKeHO
Huubconom - (5). Hannure OKMCHOE NJIEHKH HA AMIOMMHHHM B KOHIEHTPHPO-
BAHHEIX : INEJOUHBIX PACTBOPAX ‘[0 HACTOSINIETO BPEMEHH He OGEUIO YCTAHOB-
JIeHO. PacnpocTpaHeHHOe B JIMTepaType MHeHHe, COIVIaCHO KOTOPOMY B 3THX
PacTeopax OKHCHas IUIEHKa Ha aJIIOMHHHHM OTCYTCTBYET, OCHOBAHO Ha (hakTe
PacTBODHMOCTH OKHCH aJIOMHHHS B miejoud. IIpu stom,’ ONHAKO, HE YUHThI-
BAETCs; 4TO- aACOPOHPOBAHHEIR KHCJIOPOJ, MOIKET ‘GBITh 'CBI3aH C aNIOMUHHEM

- pOYHee, YyeM B, OGBIYHOM OKHCJE, W TaKOMh TIOBEDXHOCTHBIH OKHCENI MOKeT

OKa3aThCs ‘HEPACTBOPHMBLIM B menoun.: IIpousBefleHHbIe HaMH H3MepeHHs
EMKOCTH: . aJIOMHHHIEBOTO -3JIeKTPO/la TPH NOMOIIM MPONYCKAHHS UYepes Hero
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FEPEMEHHOTO TOKa 3BYKOBBIX qacTOT TOATBEPAMJM NPEANOJIOKEHHE O HaJH-
vy HA TIOBEPXHOCTH ANIOMHUHHS B KOHIICHTPUPOBAHHBIX LIEJNOUHBIX PACTBO-
pax CJos OKHCJOB. [oayueHHoe HAMH, HH3KOe 3HAUCHHE EMKOCTH . (okoJio
6 pd Ha M JMCTHHHOI . IOBEPXHOCTH (%)) MOXKHO OOBSICHATD TEM, 4TO.IO-
BepXHOCTh AJIOMHHHEBOTO SJEKTPOAA . B yKa3aHHBIX YCJIOBHSIX. OKHCJeHa,
npHuyeM TOJIMHA CJIOS MPOAYKTOB OKHMCJICHHSI BeChbMa HEBEJIMKa H HaXOLUT-
o5t B NIpeAenax TOJILMHBI OJHOH WA JBYX fANEeK. KPUCTAJLJIHYECKON PeIIeTKH
OKHCH aNIOMHHHA. UeM BHILUE NIepeHANpsiKeHHEe BOLOPOAS, TEM OTPHUILATENb-
Hee TIPH TOH K€ TUIOTHOCTH TOKAa NOTEHUHAN Merajia H, CJIEIOBATEJBHO, TEM
6aTONIPHATHEE YCJIOBHS JJIsl BOCCTAHOBJICHHA OKMCJIOB Ha €r0 TIOBEPXHOCTH..
MonbiTke oObsicHennst sd¢exTa OHCTPOro CaMOpACTBOPEHHI aJIIOMUHHNST BOC~
CTAHOBJICHHEM €r0 TOBEPXHOCTH NPH KATOAHOH HOJSAPH3AIMH TIPOTUBOPEUAT
HAWIM SKCHepHMEHTanbHbie HaHHbe. Ilo STHM . HaHHLIM nepeHanpsKeHne
BOJOPOAA HA AJIOMHHHH B pacrbope LiOH HecKOMbKO MEHBIIE, a CKOPOCTb
«caMOpaCTBOPEHHUS 3HAUHTEJbHO -GoJblile, YeM B IUEJIOYHOM pacTBOpE TeTpa-
MeTHIaMMOHHEGpOMULA. ST e S R , -
- CyuiecTBeHHOH OCOGEHHOCTBIO HaGIIIONABIIETOCS HaMH GBICTPOro CaMmo-
PACTBOPEHHS SBJIsETCS 3aBUCHMOCTD CKOPOCTH aHOAHOro Impoiuecca OT IpH-
pOABI KaTHOHOB B.pacTBOpE. MoxHo GblI0 OBl AOMYCTHTB, 4TO IPH 'GOJIBIIHAX
KATONHBIX TOJISIPH3ALMAX Ha - ANIOMHHHEBOM  SJICKTPOAS afcopGupyroTCs
KATHOHBI - IIEJIOUHBIX. METAJVIOB H ‘OKasnlBaioT BAMsSHUE Ha - CKOPOCTb Camo-
PacTBOPEHHUS ANIOMUHHSL. M3BecTHO, YTO B CJiydae Kelesa -aJCopOLHs HOHOB
geTHlPEX3aMElleHHOr0 aMMOHHsL yMeHbIIaeT CKOpOCTb PacTBOPEHHA XKejesa
B KUCJOTAX, TJaBHBIM O0pasoM, 3a CYET TOPMOKCHHA aHOLHOTO mpolecca
(7). MoxHO GblIO Obl TPEANONOKUTD, 41O ancopOIUs [OBEPXHOCTHO-aKTHB-
HLIX KATHOHOB TNpENsTCTBYeT X ' mpOTECcCy ‘PACTBOpeHHs ANIOMHUHHIAL OpnHako
3TO MOTJIO Obl OOBSICHHTD JIAMIL, PASIHINE cKopoCTefl. paCTBOPEHHsl B PASHBIX
miejioyax, HoO He caM. (aKrt YCKOpEHHst CaMOpaCTBOPEHHS IIPH. KaTOJLHOH
fonsipusanyn. Agcopouus KATVOHOB, TOBHAXMOMY, JOJIKHA 3aMeiJATh, a He
YCKOPSITh aHOMHBIH 1polece pacTBOpEHHS amomunus. ‘Kpome TOro, HeT -OCHO-
BaHHsg NOJArath, IO HOHbI K un Li cneuuduiecku afcopbupyrorcs- Ha
fIOBEPXHOCTH @JLIOMHHHSL. Hakotiell, HaMp OBbLIO TIOKa3aHo, 4TO CKOPOCTh
£aMOpaCTBOPEHUs ANIOMHHAA TIPH KaToAHBIX monspusauusax B 2 N pacTBope
LiOH He yMeHbinaercss OT AOOaBJIeHHsS COJH (CH3)sNBr B 0,5 N xoHLeH-
Tpaluy, TOrAa KaKk B IIENIOYHOM pacTBOpe TeTpacoju B OTCYTCTBHE LiOH
caMopacTBOPEHHE NPH KATONHON MOJApU3aIyH TPAKTHYECKH HEe HILT. Cuneno-
BaTebHO, BIMsHUE aAcOpPOIHH HOHOB (CH3).N* u Br~ ma ckopocTh aHOALHO-
TO [polecca OUeHb HEBeNMKO M HEe MOXET 06 BACHUTD 3aBHCUMOCTD -CKOPOCTH
mpotiecca GBICTPOTO CaMOPACTBOPEHHSA OT TIPUPOJEL HOHOB. :
VceraHoBJieHHAasi HAMH 3aBHCHMOCTD sddexra OLICTPOro CaMOPaCTBOPEHHI
OT IPHPOMBl KATHOHOB LIEJIONH OMNDEC/EHHO yKasbiBaeT Ha CBsi3b HCCJIENye-
MOro" SBJIEHHS C HEKOTODBIM B3aHMOJieHCTBHEM . TIOBEPXHOCTH QJIOMHHHEA C
MOHAMM WJIH aTOMaMp IIeJIOUHOTO MeTaJlia. Tax KaKk 5TO B3aUMOJEHCTBHE
He MOIKET GHITb CBEfeHO K anCOpOIMH HOHOB ILIGJCHHLIX MeTaJjlioB IOBEpX-
HOCTBIO AJIIOMHHHS, TO MOXKHO 32KMIOYHTH, UTO OCHOBHYIO POJb B HEM HTpaioT
ATOMBL STHX MeTaiuIoB. [TOTeHIHAJbl, MOCTHIAEMble HAMH Naxe IOpH CaMBiX
GONbUIHX TUIOTHOCTAX TOJSPHSYIOMIEro TOKa, BCe €He MOJIOXKHTEJIbHEE
OTEHNKANOB BBIACJEHUS LIeJOYHBIX METajlIOB. D10 BUIAHO M3 TOro, YTO IIPH -
3THX TOTEHIMAJIax eilfe MPOHCXOAHT CaMOpPacTBOPEHHE aJIIOMHHUSA, CJHEeNOo-
_ BaTeJNibHO, NOTEHIHAN ero OCTaeIci JI0JI0XKHTENbHEE Jax)e 00paTuMOoro
morennuana Al/H,AlO™3, OHT, KOTOpHI B.CBOIO OUEPELb, [OJIOXKHUTEN bHEE
pABHOBECHBIX IOTEHIUAJIOB Me/MeOH puisi mieJIOUHBIX METAJLIOB. ITosTomy
_ paspsij, HOHOB LIEJOYHOTO METajIa MOXKET TIPOMCXONHUTD JHIIb TIPU YCNOBHH
OMHOBPEMEHHOTO 00pasoBaHHA TTOBEDXHOCTHOTO CIJIaBa MEXAY aIOMHHHEM
i BBUICJSIOMMMCS Ha €ro NOBEPXHOCTH INEJOUHBIM = METaJIOM. [pynna
qeTHIPEX3aMelleHHOr0 aMMOHHUS TaKHX coe[yHeHHH MJM CIJIaBOB C aJIOMHHHU-
eM, OUeBHMIHO, AaBaTh He Moxer. CiaB ayIOMHHHS C INEJIOUHBIMH MeTaJsna-
'MH B YCJIOBHSIX ONbITa He CTAHOBHTCH 00beMHEIM, BEpOSITHO, B CBA3H C
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TPYAHOCTBIO ' D YSHH | HIETOYHOTO MeTajia B TJIy6b TBepHOro. aJlOMUHHS
TPY KOMHATHO# TeMIlepaType, TeM He MeHee HHTEPECHO OTMETHTb, UTO 00b-
€MHBIE CIIJIaBbl aJIOMHHHS CO ILEJOYHBIMH MeTajjlaMH H3BecTHbL. OCOGEHHO:
JIETKO OHH 00pasyloTcsi B cjiydae JIMTHS, TPYAHEE — C HaTpHeM; Kajiuil o0b-
€MHBIX CIIIaBOB C QMIOMHHHEM TpaKTHYeCKH He ofpasyer. B uiuTepaType:
HMEETCsl yKasaHHe, uTo CIJIaB ANOMHHHS € JIMTHEM KOppOaupyeT ObicTpee, -
yeM YHCTBLIH aJjioMuHH# (8). . ‘ . :

MOXHO TaKXKe: NPENNONOKHTb, UTO CKOPOCTb AHONHOrO pPAacTBOPEHHS
AIOMHHHSA YBeJIHYHBAGTCS H3-3a 00pasoBaHHS 0COGOTO NOBEpPXHOCTHOIO-
CO€IHHEHHS OKHCJICHHOrO aJIIOMHHHS CO INEJOYHBIM MEeTaJjLIoM.

Bonpoc o mexannsMe yckopsiomiero nelicTBHst ancopGupoBaHHBIX aTOMOB
HI€JJOUHOro Me€TaJljla Ha CaMOpDaCTBODEHHE aJIOMHHHS 31eCh He 06CYXKIAeT-
Csl. YTIOMSIHEM JIMIIb O BO3MOXKHOM BJHSHHH INEJIOYHOTO MeTamia npu obpa-
SOBaHUMH € aOMHHHEM -TIOBEPXHOCTHONO CIJIaBa MJIH COEQHHEHHs] HA KOH-
TAKTHBIH NOTEHIMaJ TOBEPXHOCTH AJIOMHHHS, CONPHKACAILIEHCS ¢ PACTBO-

‘pOM. Hsmenenue KOHTAaKTHOTO INOTEHHHaJd METaJlJIoB, Kak H3BECTHO, NIPHABO--

JAHT K H3MEHEHHUIO 'CKOPDOCTH SJIEKTPONHBEIX HPOIIECCOB. ‘MoxHo Takxe YKa-
3aTh Ha yYMEHbLICHHE IIPOYHOCTH PCIIETKH - aJIIOMUHHS NpPH 06paSOBaHI/II/I 110~
BEPXHOCTHOTrO CilJlaBa, Kak Ha BO3MOXKHYIO IIDUYHHY YCKOPEHHS caMopacTBO~

peHHUsl MeTaja. . - .
Bripaskaem 6maromaprocth akafd. A. H. ®PpyMKHHY 3a HHTEpec K 3TOI

paboTe H HEHHBIE COBETHI.
: [Toctynuio

- g 20 II. 1950
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