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OTBET H. 1. KOBO3EBY
A. H. Dpymrun, 3. A. Hogha uw B. C. Batouruii

B 1948 r. H. M. HKoGozes copmectno ¢ B. B. Mon6uanosoii [1] omyGmmxoBasr
03pa/REHTST T'O TOBOJLY HKCIEPUMEHTAJbHOM YacTW HAmuUX crareid [2, 3], B KOTOpHX
U IIOJBEPTHYTHI KPHTHKE HEKOTOPHIC CTOPOHBI TEOPUH BOJOPOJHOIO IepeHaIpsKRCHAA

1. KoGozesa u H. I1. Herpacosa [4]. B coobmennn H. U. KoGosepa u B. B. Mou6ma-
i0BOIl YKA3EIBAJIOCh, 9UTO Hallla TeOPCTHUeCKas aprymenTanmsa Oyner pasoGpama ocofo.
{bt Bozjepikasimeb oT orsera Ha coobmenme H. 1. KoGosesa m B. B. MounGmanogoi,
pIasg omybImKoBan™ S 5TOro o0eIaHHOro pasdopa, Tak KaK CUMTAIM HEIleIeco00pasHEIM
08BPAIIATHCS HECKO:inKO Pa3 K OJHOMY H TOMY jKe Bompocy. B macrosimem cooGmenmm
 cpsism ¢ mosipienmem crarhm H. 1. HoGosesa [5] MBI ocramosmMcsi monpoGnee Ha
HOBAHNMH BBICKA3aHHEIX HAMH paHee MHeHmil m mojseprueM teopmio H. V. KoGoszera

jee JleTalIbHOMY Ppasbopy.

Teopus: Botopoiaoro nepenanpssxrenns H. M. KoGozesa m H. M. Hexpacosa

\ «
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BIIBATAIOT TIPeICTABICHEE O TOM, 4TO HAa MeTaJJIHUCCKHX KaTOJaX CTafus paspsaja

[0HOB BOZIOPO/IA, KaK N 06paTHaﬂ pearmust
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amc
{poreraior ¢ GOJIBIIOI CROPOCTHIO, T. €. 4TO B HPOIECCE BIEKTPOIATAYECKOTO BEIGACHH
00posia MesKIy MOHAMM BOIOPOJIA B PAcTBOPe W aToMaMy BOXOPONA, aACOPOMPOBAHHEIME
{a TOBEPXHOCTH HIIEKTPONA, YCTAHABINBAGTCSI paBHOBecHe. Bo3HMKHOBeHmE mepeHampsi-
gerus (T. e. CJABHI IIOTEHIIMAZA DIIEKTPOIA B OTPUIATEIBLHYIO CTOPOHY) CBSIBLIBACTCS,
@KEM 00pa3oM, ¢ yBeMYeHMeM CTalHOHAPHOM IOBEPXHOCTHON KOHIPHTPAIMA aTOMAaPHOIO
00pojia, MPOUCXOAAMMUM BCINCTBHE TOT0, UTO MPONECC yiajeHusd N30HTOIHEX aicop-
[POBAHHBIX ATOMOB C TOBEPXHOCTH DIJIEKTPOJA HPOTEKaeT ¢ OTPAaHMUYEHHON CKOPOCTHIO.
{BTOPH NPEHWMAIOT TPH BO3MOKHBIX MeXaHH3Ma YJaJeHHs aTOMOB BOJOPONA € If0-

{PXHOCTH:
a) IyTeM HeIOCPEICTBeHHOH JlecopOIM: B aTOMAPHOM COCTOAHEHE («HCHAPEHHE» WIIH

OMHCCHA» ATOMOB)

H,,o - H, @)

n
6) myTeM jecopOIuy B MOJEKYISPHOM BYUAC, T. €. IIOCIE aKTa PeKOMOMHANMH [BYX
[TOMOB B MOJICKYITY

2H, o> Hy o > H,, (3)

B) IyTeM B3aUMOJEHCTBHUS € Pa3psIRAIOMIUMCS MOHOM BOAOpPOAa (TaK HA3BIBaeMAsd
MIEKTPOXHMHYeCKAA NecopOnus yiim pekoMOmuanus) *

Hyre S H 0t Fe>H =H. 0. (%)

Ha Meraniax ¢ HUSKEMZ BHAUCHWSAMY IepeHANpsA:keHys (HaIpmMep Ha HJIaTHHE), CO-
macuo H. 1. KoGozesy m H. 1. HexkpacoBy, OCHOBHOe 3HAYCHHE HMeeT TPETHH IyTh y[a-
[enAss acopGMpOBAHHEIX ATOMOB, B TO BPEMfA Kak HA MeTajilaX ¢ BEICOKHM IepeHAIpsi-
KeHHEM (HApUMep HA PTYTH) HpeobrafacT IePeBI myTh, T. €. HPOIeCcC Iepexona CBO-
JOMHEIX aTOMOB BOJOPOJA C HOBEPXHOCTH DIIERTPOJIa B IPHIIEKTPOHEIN €0 pacTBOpA.

* Teopnsa BIEKTPOXUMHYECKON JecopOnum ObljIa IPefijiozKeHA YCeIICKHM YUYCHBIM
Peiiposckum B 1925 1. [6]. Teiiporckmii, kak m pmocmenctemm H. I. HobGoses
i H. 1. HexpacoB, IPHHAMAJ P HTOM, 4TO afcOpOMPOBAHHEBIE ATOMHI.BOJOPOLA HAXO0-
iatcsi B paHopecmm ¢ moHamm H+ B pacrsope. Hamporms, B paGore A. H. @pym-
gEHa [7] pacecMaTPHBATIOCH COUCTAHEE 3aMeJJICHHOIO paspsia MOHA BOJOPONA C JJleK-
mpoxummdeckoil mecopbnmeii. Taxmm o6yasom, sameganme H. V. KoGozesa 00 mcnoms-
B0BAHWW PAa3BUTHIX WM HPEJICTABJICHMIA 00 5IeKTpoxmMudeckoii fecopbumm A. H. Opymrm-
HEM ¥ COTDPYAHHKAMH JWIICHO BCSAKOIO OCHOBAHNA.

E‘}KCI)X, Ne 9
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B paGore H. . Ko6oszesa m H. . Hexpacosa ObI7I0 BIepBEE YYTeHO BIIHAHNE
9HEPruy ajcopOmum ATOMAPDHOTO BOJOPOJA HA KHHETHKY MHpPOINECCOB €ro yaajeHmi
¢ IOBEPXHOCTH HJIEKTPOJA, & Tarke OBLIO yKa3aHO Ha BO3MOKHOCTH OJ[HOBDEMEHHOT)
TIPOTEKAHWsT HeCKOJBKAX HAPAIIeIbHBIX HPOIeccOB YJrajleHHsi BOAOPOJA, UTO ABIIASTCH
ee TOJIOKUTENbHONH cTOpoHOH. OFHAKO MHOrHMe ¥ IPHTOM OCHOBHBIC HOIOKeHHSA 3TOH
TEOPHH COBEPUICHHO HempheMIeMbl. K MX 4HCIYy OTHOCHTCS o

1) yTBep;KIeHMEe O TOM, UTO pearnmsa paspsaiaa (1) B yelIoBmAX HIIEKTPOIH2a IHPo-
TeKaeT 00OPATHMO M YTO BOSHUKHOBeHWE TePeHalPAARCHIA BO BCEX CIydYasX 00yCIIOBIeH)
TOJBLKO 3aMEJIJIEHHCCTHIO YAAIeHUsA ajlcopOnpoBalubiX aToMOB BOJOPOJA, T. €. 3aMeJJIeH-
HOCTBIO OflHOI m3 crajpuil (2), (3) mum (4);

2) yTBepsRAeHMEe O TOM, UTO ONHHM M3 peajbHBIX HyTeil yajeHms ajcopOmpoBan-
HOTO BOJOPOJIA ABIAETCA €ro JecopOonua B aTOMapHOM COCTOIHWH, T. e. Irpomecc (2).

Tleppoe mMOMOKEeHAE TPOTHBOPEUUT BCeMy 0OraroMy OLBITHOMY —MaTepuaiy I
KHHETAKe BHIJIEIEHIA BOJOPOJA, HAKONIEHHOMY B TEYCHHE HCCKOJIBRIX 1eCHATHIIeTHH
B paGoTax, raaBHBM 00pasoM, COBETCKHEX OIEKTPOXAMHUKOB. ITHME paboTaMm OBul0
HOKa3aHo, UTO COBOKYIHOCTH HAOJIONAeMbIX HA ONBITe KHHETHICCKMX 3aROHOMEPHOCTel
91 GOJIBIIAHCTBA METAJJIOB MOJKeT ~ OBITH OOBACHEHA TOJBLKO B TOM clydae, ecil
TPEJUTOIIOKATE, UTO 3aMEVIEHHOCTh CTAJUH PaspAia BOJOPOIHBIX WOHOB (1) ABigercH
OCHOBHOIf, a JI7IST MeTaJJIOB ¢ BBICOKMM IepeHanpsyKeHneM — I eIIHCTBeHHOM I pHYHHOR
BOBHUKHOBEHHIS BOIOPOJHIr0 IepcHmpskenis. KpoMe TOro, mpaAMBIMI W3MepeHUSMI
CKOPOCTH CTaJlHH Pa3psja BOJOPO/HBIX HOHOB OBIIIO TOKAZAHO, 4TO 3TA CTAJMs JeHCTBE-
TeJILHO IPOTERAeT ¢ OIPAaHHYCHHOH CKOPOCTHIO.

HeoGxommMo ormernts, wro Teopusi H. II. KoGosesa m H. M. Hexpacosa ne
B COCTOSHHUA OOBSCHATH TAKME BAJKHBIE KUHETHICCKUE 3AKOHOMEPHOCTH, KaK ZaBHCHMOCTh
MEPEHANPSAKEHUA 0T IJIOTHOCTH TOKA M OT cocTapa pacTopa. Taw, 1o aToli Teopwm A
PTYTHOTO 9IIEKTPOJia, HA KOTOPOM KHMHETHKA JO/KHA OHpefellITheA crafgmeit (2), Kroaf-

dunmeHT a—% (rie ) — BeJMYMHA HePeHATPAKEHNs, [ — IJIOTHOCTH TOKA) pasen 0,059 V #

B TO BpeMs KaK ONBITHBIC JAHHBIe BECEX aBTOPOB NPHBONAT K BIBOe 0OIbIIEMY 3HAYCHAD
aroro Kospguimenta. Ilo H. II. KobGozesy m II. 11. HexpacoBy BelIMumHA IIepeHANpH-
JKCHVIST He JIOJFKHA BaBHCETh OT COCTaBa PacTBopa. B JIeHCTBHTEIHHOCTI M3MEHEHIHeM
COCTaBa PACTBOPA MOKHO BHI3BATH M3MEHEHHC IePeHATDSKeHAA Ha PTYTHOM DIICKTPOjE
B mpegenax 0,7—0,8 V, T. e. BIMAHHE COCTABA PACTBOPA CPABHHEMO C BIMSHHEM
MaTepHala 3IEKTPoA. BOIpPOCH HTH HEOJHOK[ATHO pasdmpalnch B IrociegHee Bpems [8];
MBI He MMeeM 3J[eCh BO3MOKHOCTH OCTAHABJIMBATHCA HA HUX HOJpo0Hee. Y KajKeM TOIDRO,
uro GOJBITON W PasHOOOPABHEIH ONBITHBIM MaTepHaj 0O BIMAHHIO HPUPOABL PaCTBOpa,
COOpaHHBIH I PTYTHOTO BIIEKTPOA, IIOKA3BIBACT HEMPABAILHOCTH BBIIICYKABAHMHOIO
OCHOBHOTO BERIBOjIa W3 mpepcrapienmii H. V1. Kobosesa m II. JI. HerpacoBa # IOJTHOCTHD
corjJiacyeTcss ¢ TeopHeil, COTVIACHO KOTOPOI CKOPOCTH IpOIecca BEIEJIEHUA BOJOPOJA
ompefiesigercss He CcTajMeil (2) mim Kawoi-am00 APYroil crajmeil yialeHms, a crajmed
paspsna.

Bropoe cumoproe mozosenue Teopumu H. I. KoGozesa m H. II. HexpacoBa—o 1osAB-
JICHWH aTOMHOTO BOJOPOAa B 00BeMe pacTBOPa—sBJIACTCA OCHOBHEIM IPeIMETOM HaCTOA-
meil IucKyccud. B mojpTBepiKIeHHe HTIr0 IOTOMKEeHMA aBTOPBI HPHBOIAT PAJI OIBITHEIX
JMQHHKX W TEOPeTHICCKUX PACCYRICHIIA, HA KOTOPBIX MBI CeHYac 0CTAHOBHMCSI.

OnpiTHDIC JlaHHbIC

OCHOBHEIM OIILITHBIM [{OKa3aTeIbCTBOM cBoero mpeamososkenmsi H. II. KobGozes n
H. V1. HexpacoB cumTalOT sABIeHAe BOCCTAHOBIeHHsa cycmensum WO, HA Katomax ¢
BEICOKOM II€PeHAID/KeHAEeM, KOTOpoe, II0 WX MHEHHI, O00YCIOBICHO CBOOOHEIME
aTOMaMH BOJOPONA, MOKMHYBIIEMA HOBEPXHOCTh METUILIA W HAXO[AN[AMUCI B TPHAIIEKT-
ponHOM cioe pacTBopa. Boccramopienme wactuaerk WO; MojkeT ObITH JIerKO HABJIIOJEHO
BH3YAJIbHO II0 H3MEHEHWIO MX OKPACKH OT KeJITOH O MHTCHCHBHO CHHEIl.

Hamm 6b1710 mokasaso [2], aro BoccraHopienme gactmdek’ WO, MPOUCXOIHT TOIBKO
B TOM CJyuae, €CJIM OHM HEIOCPe[[CTBeHHO CONPHKACAIOTCA € 3JIeRTpogoM. Iipm paccros-
HAE dYacTHUKE B 0,1 MM OT HOBEPXHOCTH ®JERTPOJA HHKAROIO BOCCTAHOBICHHS He
rabmogaerca. C Apyroi CTOPOHEHI, IOCTATIYHO CONPHKOCHOBEHHS JACTHIKA C DICKTPOIOM
xoTa OBl B OJIHOM TOUKe A TOro, 9To0B IIPOM3OINLTO BOCCTAHOBICHME YYACTROB

* 910 HEmOCPEeCTBEHHO CcieyeT U3 3amMceTBoBaHHOro y H. J1. KoGozesa m H. 1. He-
kpacoBa ypasuenus (10), Tak Kak CKOpPOCTh HMCHAPEHHS, a CJeJ0BATEIHHO, W IJIOTHOCTH
TOKA TPONOPIUOHAJILHEL BeJIMYNHE cpp. BEIBOJ 5TOT mpegmonaraer, 4ro K ajzcopGmpoBaH-
HBEIM H2 MOBEPXHOCTA pTYyTH artomam H mpuMenmMBI 3aKOHBI HEAJIBHBIX TA30B W 4TO,
cle[oBaTeIsH0, MOKHO TpeHeOpedsr B3amMojeiicTBHeM MesK{y ITHMH aromamu. [Ipm Tex
MaJBX KOHIEHTPANHAX aAcopOMpOoBAaHHOIO BOMOPONA, ¢ KOTODEIMM MG WMeeM JeJio B
cJjiyuae PTYTHOrO 3JIEKTpPOja, AOmyleHme 310, m3 KoToporo mexoxmam H. M. KoGozeB m.
H. W. HexpacoB ® KOTOpOe MCHOIB3YeM W MK, COBEPIIEHHO 3aKOHHO. '
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PXHOCTH, HAXONAIMUXEs HA CPABHHTENBHO Oonbiamx (1—-2 MM) paccTofgEEAX OT
ePXHOCTH DIEKTPOJIA.

OcHoBEIBaACh HA 9TUX, a TAIyKe [PYIEX HAOMIOeHWAX U y9uThisas, uro WO,
faajaeT 3aMeTHON DJIEKTPOHHOI MPOBONMMOCTHIO, MBI IPHIIA K BBBOJY, 9TO BOCCTa-
OBJIGHEE DTOTC BEIMeCTBA SBJSETCS HEIOCPeICTBeHHOH (IepBHYHOI) BSIeKTpOXmMIUe-
ROl peariyeil ¥ He CBABAHO ¢ BTOPHYHBIM JlefiCTBIIeM ¢BOGOHOTO aTOMAaPHOTO BOXOPONIA.
paBHeHHe DTOf pPeaKium MOKET OBITH HAUUCAHO B BHJE:

2WO, + 2Hz0% + 2¢ —> W,0, -+ 3H,0. (5)

~ IlpoTexanue peakiui IO TAKOMY MeXaHM3MY 00YCIOBIJIEHC CPABHUTENILHO JICTKEM
 niepeMemenueM dJIeKTPoHOB BHYTpu uwacTunsl WO; 0T MecTa ee KOHTAKTa ¢ PTYTHHIM
| QUERTPOIOM 70 II060TO ydacTKa ee WOBEePXHCCTH, Ha KCTOPOM HPOMCXONHT PearIds
BOCCTAHOBIICHTIST, 4 TaKsKe JBMJKCHMEM WOHOB (HO He CBOOOJHEIX aTOMOB) BOJODOJiA B
pactsope.

. 3aMeTmM, 4TO 110 AHAJOTHYHOMY MEXaHU3MY HPOUCXOJAT IPOIECCH BOCCTAHOBICHAL
@ JIPyrEX XOPOWIO M3YUEHHBIX NOJYNPOBOMHUKOB € BJIEKTPOHHOM IIPOBOJMMOCTHIO,
| HAXOJAMUX MIAPOKOe HPHMEHEeHWe B XHMHUCCKHIX HCTOYHHKAX TOKA (KaK, HAIpHMep,
" Ni,0;, MnO, = 7ap.).

~ Bospaskenms H. JI. KoGosesa OpOTHB HAIIMX ONBITOB CBOJATCA B CCHOBHOM K Clle-
| fylomemy: fiajke HpH NpcTekaHmm BcccTaHopyenus WOz depes cBoGOHBLE ATOMAPHBIIL
BOZIOPOJL LOCJIEJHMIE He MOT OBl JIOCTHTHYTH YaCTEYEK, HAXOAAIMIXCA HA PACCTOAHAR
0,0 MM OT IIOBEPXHOCTH 9JIEKTPOsia (LCJICJICTBHE MaJlOd HpPONOJKATEIBHOCTH RUSHK
~ ¢BOGOJIHEIX aTOMOB BOJIOPOJIA); OTCYTCTsHE BOCCTAHOBJICHHA TAKHX YaCTHUEK MOITOMY
glie He ABJIACTCSI OIPOBEP;REHHEM LPeiCTABJeHH:A O NOABJICHHH C3000IHOTO aTOMAPHOIO
Bojlopojia Ha GoJiee OMMBKUX PACCTOSIHUAX CT IOBEPXHOCTH DJIEKTPOJA. ©TO BO3PasKeHHe,
0HAKO, HE 3aTPArvBaeT (CHOBHOIO BBIBOJIA W3 HAIIMX ONBITOB, 3aKIIOYAIONIETOCST B TOM,
yro mpu Koutakre dacTHukm WO, ¢ BJICKTPOJIOM BCCCTAaHABIUBAIOICA BCe YYACTRH ee
NCBEPXHCCTI, T. €. M TAKWEe yYaCTKHU, KOTOPHIE HAXONATCH CT DIIEKTPOA HA PACCTOSHUM
B HeCKOJbKO MminmmerpoB. Tark wraw, gayke cornacmo H. M. HoGoseBy, aroMapHBIf
Bojoposi He MUPPYHAEPYET C DIEKTPOJA HA TaKHe pACCTOAHHA B TIay0h pacTBOpa;’
@UHCTBEHHBIM BO3MOFKHBIM MEXQHU3MOM BOCCTAHOBIGHWSI B DTOM CIrydae SBJSAETCS YIIO-
MAHYTHIL B7IeRTPOXUMUUecknii. [Ipn BagumImm BO3MOKHOCTH IIPOTERAHMS PEARIHH MO
VRABAHHOMY 9JIEKTPOXUMHUUCCKOMY MEXaHUBMY BOCCTAHOBJeHHe cycnensunm WOz Huuero
He TOBOPET O IIPHCYTCTBHH ATOMAPHOrO BOJOPOJia (MJIM KaKOro-yimbo APyroro BOCCTAHO-
putesst) B o0BheMe pacTsofa, Tak Kak CONPHKOCHOBeHHe dacTHIkm WO, B OfHOH TOUKE
¢ DIEKTPONIOM Y3ke O0ecHeumBaeT BO3MOFKHCCThL ee HOJIHOTO BOCCTAHOBJIEHHA. Tarmm
ofpasoM pearumsi BoccTanopiennss WO, He MOJKET CIY;KATH ONBITHBIM J[0KA3aTeITbCTBOM
IPeIIOIIOKEHAA O ecOpOIMI aTOMAPHOTO BOJLOPOJiA.

B moptsepsenme coux mnpencrasiennii H. 1. KoGozes m B. B. Mou6mamona
YKasRBAIOT HA IIOBEJCHWE JIPYTUX THEPABIX EeINecTB, B YACTHOCTH INABENIEBOKECJIOrO
. Kagemua ¥ JBYORmCH Mapraunma. Ilo mnosojy mepBoro BemecTsa aBTOPHL YTBEPIKAAIOT,
qT) 0HO, HECMOTPSI HA OTCYTCTBHE DJICKTPOHHOM HpoBOimMOCTH, 3ameTHo (HA 10—20%/)
BOCCTAHABJIMBAETCS HA aMaJbraMHPOBAHHOM dilekTposie. K cojkalenmio, HaM He YAAICCh
. [OATBEPAUTH HTO HAOIOEHME; CIeNHNabHO HOCTABJICHHBIE ONBLITH He MOKA3aIH 3aMETHOIO
BOCCTAHOBJICHYSI TBEPAOrO IMABEJIEBOKMCIION0 KalbHUa Ha pryTHoM karope. H. 11. Kobo-
. sesuB.B. Mon6ragoBa He NPUBOJAT HAKAKAX YKA3aHIH O NPHMEHEHHON UMH METOJIHKE,

H, CIIe[[0BATeJIbHO, YCJIOBHA HAIIAX ONLITOB BO3MOJKHO, OTIHYAJIHCH OT UX YCJIOBHIA;
TaK 9TO OKOHYATEIbHEIE BBIBOJIBE MOKHO OyJeT clellaTh TOJBKO ICCJe IOABIeHHma Oolee
noppofHON mybamKamun. YEKajkeM, OJHaKo, 4TO B jabopaTopmm diexrpoxmmum MIY
Opula  meeJleloBaHa  KAHETHKA  DJIEKTPOBCCCTAHOBJIEHHs PAacTBOPEHHBIX OKCAJIATOB K
maseJieBoil KUCIOTHL. Ilpm 8TOM OKaszajoch, WTO HIIeMEHTAPHBIA AaKT HIEKTPOBOCCTAHO-
| BJeHHSI, OUpeJelAIMAN KHHETHKY IpoIlecca B IEJIOM, B3aKJII0YAeTCH B IPHCOSHHEHHH

JIEKTpOHA K HejmccomumpoBanHoi Moneryie H,C,0,; He3aBHCHMOCTE CKOPOCTH peaKIui

or pH pacTBOpa HpPH NOCTOAHHOH KOHIEHTPAIMH BTHX MOJIEKYJl MOKA3HBAECT, 9TO HH
| MOHH, HN ATOMBI BOJOPONId B BTON CTAJMM NPOIK CCA He y4acTBYIOT. JTOT PesyIIbTar
| sacraBisgeT eme 0ojlee YCOMHATHCS B HPABHJILHOCTH YTBEPSKACHUA O BOCCTAHOBJICHIH

11aBeJIEBOKNCIIOT0 KaJbIUsI ATOMaPHBIM BOJIOPOIOM.
Yro KacaeTcs BTOPOrO BemlecTBa, KOTOpoe sIKOOBI HE BOCCTAHABIIMBAETCA HECMOTDPS

HA HAJIAYHE HIEKTPOHHOM HPOBOAMMOCTH, TO H3 MHOTOJeTHell IPAaKTHKH IPOU3BOJCTBA

rabBAHAYECKUX 3JIEMEHTOB HM3BeCTHO, YTO JIEIKCCTH BoccraHoBienma MnO, sasmehT oOT

VCIOBUIT KOHTAKTA MEFKIY 3epHAMH BTOTO BemlecTBA T TOKOOTBOJOM. Ilpm XopomreMm

KOHTAKTE HTO BEIeCTBO IIPEKPACHO BOCCTAHABJIMBAETCS, W PEAKIHA HTA LIMPOKO IPHMe-
| mAeTcs B TaJbBAHWYECKAX dileMeHTaX. llpm yXyjmeHWH KOHTAKTAa PeakIisl BOCCTAHOB-
| JleHEA MOKeT CHJILHO 3aTOPMO3HTLCS, H B clydae IpHMeHeHHs cycmeHsmii MnO, cROpoOCTB
. ee, Bo3MOs;kHO, Maza. OTMeTHM empe, 4TO HadajbHBIE CTafuH BeccTaHOBIeHmS MnO, He
| Moryr OLITH Tar JIETKO NPCCIEKEHEl BU3YalbHO, KaKk MpH Boccranopyennn WO, cOmpo-
| BOMJAOINEMCST PEBKNM W3MeHEHMeM OKpackd. Ilpum CpaBHEHHE IOReJICHHS PasIAIHEIX
. @YCUCHB3WI HYKHO, HAKOHeI[, MMeTh B BHUJY, 4TO YCJIOBWI KOHTAKTA FACTHI[ ¢ KATOJOM,
~ a cJejioBaTeIbHO, W CKOPCCTH DIEKTPOBOCCTAHOBIICHHs, 3aBHCAT OT TPHPOJH BeIECTBa
. €YCHCH3WH M MOTYT OTJIHYAThCS, HaupmMmep, B caydasax WO; m MnO,.
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VI3 CKa3aHHOTO BHITEKAET, 4TO COOOPAYKEHUA O MOBEJeHIH NIABEIeBOKICIOr0 Kallbiy
u apyormenm Mapranna, mpusejenusie IT. 1. HoGosessim m B. B. MoubGranoBoit, HAY
He IOJITBEPRAIOT THIIOTE3bl O IPUCYTCTBUM CBOOOIHOIO aTroMapHOTO BOJOPOJA B Hp
9IEKTPONHOM ciroe pacTBopa. lloapienme cBo0OHOTO aTOMAapHOIO BOJIOPONA CKOpee,
geM 1O HIEKTPOBCCCTIHOBICHUIO CYCIIEHBWIT, MOTIo OBl 0OHADPYKHUTHCA 1O MHAHANPOBA=
HUWIO IFTHBIX PeaRIWii ICIMMEPW32IiNN PACTBOPEHHLIX OPraHHdYecKuX pemecTs. Taxrme
pearnuy JeiicTPHTILHO HA0IMIOAAIOTCS B PACTROPAX IIPH KATOJIHOM BRIICJICHUN BOJIOPOJA,
0co0PHHO HA META/IaX C BBICOKUM NHEePeHAUPS;KCHWeM, XOTS ¥ TPOTERAWNT ¢ MaJIEM
«BEIXOIOM» (OTHOLICHIE YMCIIa ROSHUKAIOINX TeTreil K guciry BHeomuxcess Moseryr Hy
mazo, mopapgka 1077). OpHaxo m B HTOM ciydae BeposTHEe, 9TO PEAKIHS HAAWHACTCH HA
IOBEPXHOCTH W B 00BEM IIEPCXOJINT HEe ATOM BOJOPOJA, a opraHmdeckuil pajmsan [9].

TeopeTuueckmii pacyeT CROPOCTH HCMAPEHIA aTOMOB BOJOPOJA

B craresix H. 11. KoGosesa m corpyjHuKOB, a Takske B crarbe B. C. Baronkoro m

3. A. Moga nmeercs psji pacaeToOB BO3MOMKHOIT CROPOCTH (MCIIAPEHUHY» QTOMOB BOJOPOJA
€ TOBEPXHOCTH METAIINYCCKOr0 DIIEKTPOJA, HA KOTOPOM OHYM OBIIW ajcopOmpoBaHH.
Takoro poja pacdeTs! JMOIKHBL CYMIECTBOHHO CIOCOOCTBOBATH PEICHUIO BOIIPCCA O TOM,
MOTYT JIV aTOMBI BOJIOPONA JI€COPOMPOBATHCS € DIEKTPOia € JOCTATOYHOU CROPOCTHIO,
gTH0Bl  00ecIiednTh OTBON O0PasyIomerocs NPW paspsjie BOJXOPOAA, T. €. MOKeT i
pearnms (2) Wrpath 3aMeTHYIO POJb B HpoIecce YIAJIeHHsS BOXOPOAA € IOBEPXHOCTH
aleRTpoja. BBUAY 9TOro ML BRPATHE PACCMOTPUM OCHOBHBIC JOIYINEHMSs, HMOJOKEHHKE
B WX OCHOBY.
P Cropocts jfecopbmmm, cormacuo II. V. oGozesy, Mosmer OBITH paccumTaHa 10
opMyJIe

_ °MeH .
) =vege BT (6)

OMHCC 2

TRe v— 9acTOTHHIA (arTop, pasmsrir 1010 — 101 [4] wumm 102 [5], !
cpp — CTAMORAapHas KOHIEHTPAIES aTOMOB BOJIOPOA HA HOBEPXHOCTH 9IIEKTPONA H
Pprery — PHEPrus ajfcopOuMm aToOMOB BOJOPOJA Ha JAHHOM MeTaiuie *.
Beamaunsl cpy ¥ Qppeyrp, PECYPHEpYONNE B DTOM yPABHEHWH, CBISAHEL MEK/LY CO0OM.

VYrTounuM XapawkTtep 5TOU CBSI3H.

Coracuo ypaBHEHUIO aJCOPOIMOHHON W30TCPMBE

PMell
RT

Bpye
g = ¢n OMell ’
14 Bpye B

e c"g— BeJIMYAHA IpeesbHOi agcopdumm aromapuoro somopoga — (107% mosreit [ em?
no H. . KoGosesy wm II. I'. Hexpacony), B — moctosinnbiii KodPPunuent, KoTOPHI
MOKCT OBITH BBUHCICH TPHM momMomu cratmermuecknx Meromon [em. ypasmenme (11)].
Py — M@BICHEE aTOMAapHOIO BOXOPOJA, KOTOpoe OTB4a0 OBl paBHoBECHIO ¢ afcopOmpo-
BaHHBIM TOJOPOTOM.

~ CorsnacHo ocHoHOMY mpejnomoskennio Teopuu H. 1. KoSozesa w H. 1. Hekpacosa
0 TOM, WTO B XoJie BIJIEKTPOJIW3a OCYyHecTBIigeTcd pasHosecue (1) MeKIY BEIWIMHONL
TIePCHANIPAKCHHA 7, PABHOBCCHBIM NOTEHINAJIOM ATIOMAPHOr0 BOJOPONA HPH aTMoc(epHoM
papyennn E, = — 2,096 [2] m BenmumHOll pypy, BRIpaREHHOH B arMocepax, cymiecTryer
COOTHOINeHYE

B ‘
D= -—Ea + TIH Py, (7)

* B cpoeii mocaeuent crarse [5] . M. KoGoszen obosuadaer uepes ¢ yoyp PHEPIHID
cessm Me — H. H. M. HoGoses m H. M. Herpacos moib3yIOTCs B CBOWX pacierax
BCNIMYMHON ¢, ofosHAYaoOmed CTaHgapTHOe WaMeHeHWe CBODOJIHOIE HHEPIUW ATOMA
BOJOpONia IpH ajicopdmmm, We fesasi, OIXHAKO, CTPOTOrO PA3IUYUsi MEHLY CBO-
GOrHBIME W TOTHEIME  SHeprmamMm (cp. erp. 537 [4]). B mammx pacuerax,
caenys mocsenned crarbe H. V. HoGoszepa, MBI OyjieM NOHAMATE WO Qyrepp 2HEPraio

CBSI3W, T. €. M3MeHeHHe OHePIHWH, COOTBETCTBYIOI[ee aAcOpOmUE aroMa BOAOPOfA IPH
abcomoTHOM HYyJIe. '

o
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mesmee OT MPUPOBE Metaqia. Boree mojipobmEIt amamms (QU3HIECKOTO0 CMBICIA
HHBL py; JlaH HUGKe.

Hpu MaJIOM 3aIOJTHeHWH NMOBEPXHOCTH

PMell
{oe] )_- RT
¢y = ey Bpype - (8)

U3 ypasmenni (6) m (8) ciaeyer, 4ro B 3TOM €IydYae CKOPOCTh WCHAPEHHS WMEeT
P¥ IRHHOM ppp 3HAYEHHWE, HC 3aBHCANNCe OT DHEPrayM ajicopluum,

(e
Vymmee = Cux B vpy (9)

: Pesyaprar ator cosuagaer ¢ swisogom . M. KoGosesa m . 1. Herpacosa, corsiacHo
| KOTOPOMY TepeHampsKeHIe TP 9iCT) DMACCHOHHOM MCXAHH3Me JICOPOIIE HE BaBHCHT
~ 0T IPHPOABL MeTaisa. [[eliCTBHTeILHO, B DTOM CJydae paBHBIM 3HAYEHHAM ILJIOTHOCTH
~ TOKA COOTBETCTBYIOT DPABHBE BHAYCHHS Ujy oo, @ JOCICHEM, COTJIACHO YPaBHEHMSM
~ (9) m (7), paBHBIe 3HAYEHHS 7, HE 3ABHCAINEE OT MPUPOIBI MCTAIIA.

VYpasuenne (9) onpejeiascT, O/HAKO, JMOIb MAKCHAMUIGHO BO3MOJKHYI BeJIHYHHY

U, o> MIOCHOIBRY IPHMEHEMCCT Y PABHCHIS (8) mpejgmosaraer, dT) HE TPOHCXONHT

4 VAQIeHN BOOPOJIA ¢ TOBEPXHOCTH MHBIMI CHOC()6€IMH, KpPOMe BMECCHW aTOMapHoro BO-

joposa. B padore . 1. Kobosena m I. 1. Hexpacosa pesaeics IONBITKA PECCUNTATE
HOBEPXHOCTHYIO KOHUCHTPALHUIO W CKOPOCTh MCHAPEHMST NPY OJJHOBPEMEHH )M HPOTCKAHUL
TPOICCCOB MCIaPeHusd, PeroMOUMHaAINA W HIEKTPOXAMHUCCKOIT jecopOuum. Mbr oc1amo-
BHMCA Jlajilec Ha pazdope HEKOTOPBIX JOOYINeHWI, HA KOTOPHIX OCHOBAH HTOT BHIBOJL.
3cch Ke HeoOXOMIMO NojxuepkuyTh, uto mo II. 1. KoGozesy m H. . HerpacoBy cKo-
pocTs HCTApeHmsT U oo HE 3aBJCHT 01 TOJBKO HPH (PMeH< 10 KKaim; a upu P e >

cpMeH
> 15 KKQJI yMeHBIIAeTesI NPAKTHYCCKN [0 Hyst (M. pme. 7 m Tabu. 3 Ha erp. 540 nurH-
posanmoii padoTwi). [locieiHee BHI3BAHO OTH( CHTEJHHBIM YCKOPEHHeM APYTAX MeXaHH3-
MOB JI(COPOIUHE 110 CPaBHEHHIO ¢ DMECCHOHHBIM.

Tarkmm oOpazom, mo . M. HoGozesy m H. II. Hexpacory, SMHCCHOHHBI IyTh yJa-
JeHust afcopOHPOBAHHOIO BOJOPOXA MOJKET HMETh AHAYEHHE TOIBKO JJIA MeTallIoB, [JIE
KOTOPHIX @, <15 xram. K armM Merasmam asropst npmumcssgior Sn, Cd, Pd, Zn =

Hg. Mpr 1okaskeM B jlajibHeliImeM, 4TO JajKe MAKCHMAJIBHO BOBMOJKHAS CKOPOCTH (MCIA-
penms» aroMos H (i MeTallio ¢ HHE3KOW dHeprueir axcopOnmm), BHYMCIEHHAS IO
ypasuennio (6) miam no ypasHenmio (9), TOJb Maja, WTO He MoKeT 00ecleumTh OTBOJ
aTOMOB BOJIOPOIA, 00pPA30BABIINXCS HPH Pa3PAJe, HO CHAYAIA OCTAHOBHMCS HA BOTpoCe
0 BeJIMUMHE DHEPIHH ajc)Hpormm.

B cBoeit pagore H. 1. KoGozes u H. II. HexpacoB npuHEMAIOT JJI5I BHEPIHA afxcop6-
LU BOJOPOJIA HA PTYTH W JPYTHX YRABAHHEX METAJUIAX SHAUCHUE @ - = 10 xxam:,

910 3HAYCHHE HOJCKA3BIBACTCS B paMKaX paccMaTPHBACMON TEOPHH CHEeyIOmMMM Kade-
crBeHHBIM cooOpaskenmeM. Ilo teopum H. M. KobGoszesa m H. M. Hexpacopa BeJudHHA
HePeHaNpsKeHAA CBA3aHA € YHCPTHEH ajcopOIunE COOTHOMEeHHEM

PMenn | RT

% = const — ~F e (10)

H

[ypasuenue (5), crp. 531 [4], obosmagenus mamu]. Ilo II. U. KoGozesy u H. 1, Hexpacor

BY IIpn CPMeH< 10 wKau mepeHaNpsKeHEe HE BaBUCUT OT q)Me“[TaK KaK N3MEHEeHMEe BTO-

poro W TpeThero UJIEHOB IIPABOMl WACTH KoMmeHcmpyiwores, ¢M. ypasmenme (6)], B To
BpeMsl Kak IPH Qyropp > 10 KKAI v MeHseTcs NpakTHYecKH IHHEHHO ¢ @yr.py (T. €. Tpe-
THII WICH NPHHAMACT HOYTH WOCTOSHHOE 3HadeHme). Tak KAk « ... METAIIB ¢ Majoi
oHepPrHmeil CBsI3M M TOATOMY ¢ 00ibImoit memapsiemcersio H-aromos  Sn, Cd, Pb,
Zn, Hg o0pasyioT rpynny, KOTopasg XapakTepusyercsi, Halpumep, oOIMM 3HAYeHHEM
nepeHanpsReHNAY, a 910 mocienuee, mo treopunm H. J1. KoGosesa m H. M. Herpacosa,
BO3MOZKHO TOIBKO JIIIST <pMeH< 10 kram, TO 3HAUeHHE e 10 KRaaI W NPANACKH-

BAeTCsI JAHHOI TPyIIe MeTalIoB.

Ha camom jeiie, oJHaKO, 9TO 3HAUEHUE DHEPruu ajcopdumm saumseno. UHO TPOTH-
BOPEUNT DAY OMBITHRIX JAHHBIX, 4 TAalsKe BbIBojlaM m3 pasbupaemoil Teopmd. Tar, KOH-
CTAHTLL @ B YPaBHeHUN ICpeHalpsyKeHud (T. e. 3HAYCHME IIePeHATPAKEH A TPH NI0THO-
orm ToKa =1 A/cM?) 110 COBpPeMEHHBIM JIAHHBIM B KUCJRIX pacTBOpax JJsd HHHKRA paB-
el 1,24 V, nosg pryte 1,41V m paa esmuna 1,56 'V, 1. e. mepeHanpspKeHHs HA 3THX
METAJIITAX CYHCCTBEHHO PA3IMYHBI, 4T) HeCCBMeCTHMO ¢ upejmosoyenmamm H. 1. Ho-
Gosesa m H. I. Hexpacosa. Eme Gonplee IpcTHBOpeUde ¢ HTHMHI IPEIOJI0KCHIAME
HOJIyUaeTcsi, eci CPABHUTH 3HAYEHWS il NJATHHEL W jag pryrd. Ilo mamGosee Tod-
HEIM JIAHHBIM QIS aKRTHBHOIN TMOBCPXHOCTH IUIATHHEL B IEJTOYHBIX pacrBopax a = 0,31V,
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a B EECIHX a=0,1V*, naa prytTa B mierogHoM pacTBope a = 1,51 V, B rmex
a = 1,41 V. Pasanna B BeJIMYMHAX LePCHANPSKeHHSA CCCTaBiAeT, cjefoBareisHo, 1,2
B INEJTOYHHIX pacTBopax W 1,3V B Kmenawx. Ecam npunsrs sxHagenue 1,3 V wm 10 %
3uACHHEe @ . JUIA IJATHHH, KOTOpOe NPHHEMAIOT H. 1. Robozes m 1. U. Iexpacos

M KOTOPOE HECOMHEHHO BAHWIKEHO, Qpropy = 00 KKaM, TO M B DTOM, HAmMEHee GmaronpmaT-

HOM CJIydae, HPOBOJA PACUCT IO IpaguKy, BHPAHKAOIEMY 3aBHCHMOCTH NePeHANPIMKE-
HIST OT @ ., COLVIACHO H. 1. Kobosesy u II. I1. Hexpacoy ([4], puec. 8, crp. 540), momy-

aeM A PTYTH @ .. PABHHIM He 10, a 19 ®wxamx **. 9TOT BHIBOJ OUCHD CYIMECTBEHEH,

max kar mo H. Y. KoGozery u I. 1. Hexpacosy, npm Cer > 15 KKal (IPaKTHIECKH

BCEe aTOMBI HOKHMJIAIOT METAJIJI yKe HocJje coeHHeHMS B MoJeryayy» ([4], crp. 540 **¥)

Hy:kHO0 eme oTMeTnTh, 4TO BHUmMcIeHHbe Hamm mo H. M. KHoGoszesy m H. 1. Hew-

PacoBy HAWEHWT @ - - JUISL DIIEKTPOJIOB € BHICORMM NEPCHAUPSIKEHNEM OTHOCATCS K TH-
e

CTHIM TIOBEPXHOCTAM METaJVIOB. B OIBITAX YKA3aHHEIX aBTOPOB BeJIMYMHA IEePEHAUPSIIKE-
HuA Obla ropasgo Hmpke. Tak, IOTEHNWAJI CBEHIOBOTO JIGKTPONA ([ PTYTH NAWHHE
He IpHBOAATCA) npu miaotHoeTH ToKa 0,01 A/em?® pasmames — 0,60 V, aro coorsercTByer
pemnumne a =0,84V. Taxoe snmawenme a, npumensaa 1pafmx H. II. HobGosesa u
H. 1. Hexpacosa, IpHBOIHT K O for = 33 RKaI.

B nocaenueit cratre H. V. KobGosera Benmanmna P MeH = 10 KRaJI 711 PTYTH JOMOTHE
TeJLHO O0OCHOBBIBACTCS YTBEPIKIAEHHEM, COIVIACHO KOTOPOMY 9YHEpPIHmA CBSISH IS JIeTy-

* 3HAUEHUSA JJIST  IJIQTHHBL MEIPABICHBL HA KOHICHTPAIMOHHYIO HOJIAPA3ANNIO IO
BBRITEJIAOMEMYC BOTOPOIY. Bes Taroro ncHpaBiieHusd DOJIydaroTCsa 0071ee BEICOKME 3HA-
YeHHuA a JUIA ITIaTHHBI, a CJex0BaTeJbHO, B KOHCUYHOM CUYeTe 0oiree BHICOKME 3HATE-

HESL JUIT BENMIMHEL @ o B CIYTae PTYTH. K Gouee BBICOKHM 3HAUEHMSIM Py MBL TR
e IpHUAeM, eclIM B HAUIeM pacuere B KAUCCTBE (ITAJIOHA CPABHEHHUA», T. €. METAJIA,

A KOTOPOTO BeJIHYMHA (?MeH W2REeCTHA, BO3BMEM HEe INIATHHY, a HWKeJb.

** CormacHo TEOPHH 3aMe[JIEHHOI'O Paspaa MemKIy w ¥ dHepruei afcopOiymm aToMap-
HOTO BOJOpOjia MMeeT MecTO COOTHONICHHWE, OTIamdYalomeecs ot ypaBeemms (10) orcyr-
CTBHEM WJIEHA C Cyy B IIPABOM YacTH:

— congt — T MeH
M= const — —p5—.

U3 moBmamymonMy Hambosree HAgesKHBIX HaHHLIX A. Maiimanosceroii m B. II. Bpymea [10]
monygaercs jaa puddepeHMAAIbHON TeIIoTs amxcopbumm H, mHa nuatmHe MpH aTMO-
edeproM apnennu Besanamaa 10—11 Krasl m, mpeHeOperast 3aBECAMOCTHI0 TEIIIOTHL 8ic0p6-

OUA OT TEMIEPATYPHl, SHAUCHWE Qyropp VLT HIJIATHHBL 52 + 170 = 57 xras. Orcona, upu-

HEMas, KAk ¥ BhIIIe, PA3HOCTh BeIWYWH @ JUI = JaTHHH W PTyTH paBHoil 1,3 V, Haxo-
UM BeJIMYMHY 9HEPIHA CBA3M A prytn o57—1,3-23 =27 xraa. llomyuennoe 3maue-
Hpe, BEPOSTHO, HC OUeHb CHIIBHO OTIHYACTCS OT MCTHHHOTO, MECMOTPS Ha IIPHOIHIKeH-
HEI XapaKTep pacuera.

#ek [IpormBopedne Mexay pacgeramm H. V1. KoGosesa m I. M. HexpacoBa M OIEIT--
HEIMH  JIAHHBIMEH JUISI  PTYTH CTAHOBUTCS eme 0Ooliee fICHBIM, e€cjam  oOpaTHTh
BHEMAaH@e Ha cjenymomec. BeWdnna IepeHalPsKeHUsI 1IPA 9HCTO SMUCCHOHHOM MeXa-
Hm3Me jecopbuwm cormacao H. . HoGozesy m H. M. HerpacoBy Buipamaercsi COOTHO-
nIeHueM

a=2 e %Tlxl 1,3-10714 ()

ypasHeHme (28), cTp. 540—541, [4] oGosnavennst namu]. CorslacHo ypaBHeHRO (2) IPH MIAOT-
mocTn Toka I = 1072 A/cM® mepenanpsizkenne pasuo 1,59 V, MeRIy TeM KaK ONBITHOe
3HAUEHMe IePeHaNpsKeHUsA I JHCTOH MOBEPXHOCTH PTYTH WpPH TOM ke WJIOT-
HOocTH TOKa pasmo 1,06 V, T. e. ma noxasoasta HWKe. Taxoe pacXokienme, Ha
HepBHIA B3TAN, IPECTABISAETCS YAMBUTEIBHBIM, TAK KAK IEPBBII 9ieH B IPABOH va-
ctu ypasHenma (1) Obir momyduen H. V. KoGozesmim w H. T. HeKpacoBEIM U3 3HAYEHHI
MOCTCAHHBIX B opmydie 7 = 1,34 + 0,12 lgi, Beipaskaomeid pe3yIbTaTHl H3MepeHUA v
Ha pryta Boynmena m Paligmisa, poBomnbHO Oimskme K meTHHHEM. Ilpm aToMm pacuere
H. 1. KoGozes m H. M. Herpacos, HDOBETEMOMY, He Yy4jim, UT0 3HAUeHHme KOA()-
$unmenta nepes JdorapmMoM B ypaBHeHHe (a), MOJIydeHHOe WMMH, B IBA paza MeHbIIe
ONBITHOrO. B pesyiibrarte, Kak Jierko yOeqmThCs, 3HAYCHMS IIePEHAUPIKCHAS BHICYATAH-
HEIe 110 YPaBHEHMIO (1), COBIAZAIOT CO BHAYEHMAMT, UOJYYeHHHIMA 1o Boynemy m Paii-
A0 ToNbKO mpu i = 107 A/cm2. f
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Ja pTYTH, paBHasg L0 CHeKTpocKonmdecknM ranubiM 8—10 kKkai, pomxHEA
b BEPXHIOI0 IpaHunly 9Hepruu ciasm Me — H s sKuakoi pryTH. 9TO KaTero-
YIBep/KjleHre B JeHCTBUTEJIbHOCTH COBEPHICHHO HPOM3BOJIBHO. ATOM PTYTH He
HECHAPeHHBIMH DIIEKTPOHAMH, UTO JIOJFKHO UPHBECTH K CHUKEHHIO DHEPTHH
g — I 3a cuyer sHepruu, HeoOXOAMMON AJIA BO3OYIKICHHS BAJIIEHTHOTO HIIEKTPO-
IH. 9Ta 3aTpara HHEPruM OTIajaeT B ¢jlydae IIPHCOSJHHOHMSI aroMa BOJOPONA K
J@9eCKOM PTYTH. OTO, & TaKjKe JPYTHe coo0paskeHMs NOKA3BIBAIOT, UTO W3 BeJjd-
9HEPTHH CBABH aToMa BOJIOPOJA € aTOMOM PTYTH HEIb3sI CJellaTh BHIBOJOB O
e DHEPIHH CBA3M BOJOPOJA C MeTajJoM, M IOCIHe[HAsS MOKeT 3HAUNTeNILHO
IIIATh IIePBYIO. JTHM ONpPOBepraercs mocaefmmii ;oBoj, npmBopmmeri H. 11. Kobo-
B NOIb3Y BHAYCHUA @p.y = 10 BKam ot pryTa.

I3 Beero BEIMIEYKA3aHHOTO BBITEKAeT, UTO JJIsI METAlNOB C BEICOKHM 3HAadeHHEM
eHANPAKEHHA SHePruA ajcopOIum aToMapHOTO BOJOPOAA BHAYHTEIHLHO OOIBIIE, YeM
apepgnosaraer H. I1. HoGo3eB, W CKOPOCTH (HCHAPEHWS» ATOMOB BOJIOPOJA C IIO-
0CTH HIIEKTPOJA MOHTOMY CJMMIKOM Majia, UT00Bl HWIparh 3aMEeTHYI0 POJIb B IpPO-
ce UX yIaJcHHO.

Iocaeumii BHIBOJ, OJHAKO, He TepdeT CBOEH CHIBI, JasKe CCIH BOCHOIB30BATBHCA
10 3aHIKeHHEIM 3HAUCHACM YHEPIUN CBABK Qyropy = 10 KKaiI, KOTOPHIM MOJB3YETCH

II. KoGozes, T. €. MCXOIUTh M3 MAKCHMAJIBHO BO3MOKHBIX 3HAYEHWII CKOPOCTH MCIIA-
ast. Ilpm peramesennu cropeerd jecopdumm o Gopmye (6), mpHEHEMAA Qpap =

= {0 kxam, H. 1. RoGozes maxogur [5], UTO CTemeHb 3aI0JHEHWS IIOBEPXHOCTH O = g
C ®©

H
o/kHA paBHATECA 1071 —107° pua Toro, wTo6H U, .. OTBEUANO IJIOTHCCTH TOKA B
AJem?; pamee . 1. KoGoszes yraswBaer, uro A. H. (DpyMREH ¢ COTPyJHUKAMA
[PHINesI K TeM jKe BeJIHYMAaM RaIOJTHCHES IMOBeDXHCCTH W3 ONBITHHX JTAHHBIX.
~ Ilpemae Bcero ormernm, uto A. H. OPyMKHH ¢ COTPYTHARAMY IIORA3AJL, 9TO arcopomas
BOJOPOJIa HA PTYTH He OOHADY/KHMBAETCS LPH HOMOMM METOAWKH, KOTOpas MOriia Obl  ee
0HADYKATH 11D CTEHeHAX IIOKPHTHSA, npesnimaomux 10~ OueBHIHO, 9TOT Pe3yibTAT
0BCE HE JOKA3BIBaeT, 4TO CTeNeHb HOKPHITH pasHa 1074, Tak Kak oHa MOsKeT OBITh H
TOPA3[0 MEHBIIE TOH BeIMYWHEI.
B peiictBuTesibHOCTH 3HaWeHme cTeleHH TORPHTHS 107* — 1073 mecoBMecTHMO C IIpH-
maroli H. V. KoGozesslM BeimumHoil sHEPIWM ¢BsisW, 4ero OH ue naMmeuaer. llpmuss
R — 10 wram, npum nomomu ypasHenuil (7) m (8) He TPYAHO BHYHCAUTH CTEHEHH

- HOKPHTHS HOBEPXHOCTH 5JIEKTPOJIA ATOMAMH BOJOPOJIA IPH JAHHOM IIePeHdIPI/KeHNH.
Tlocrosunas B, meobxoaumas 175 pacuera, Mo;ReT OBITh HAHJeHA CTATHCTHYECKHM LY TEM.
- Rax moxaszan M. 1. Temxumn [11]
h3
B =
i=3 hy; ’ (11)

e

‘f H < 1—e ﬁ) (2rm RT) RT

k =1

'F Ijle v, —9acToTa KoJledaHMid ajcopOmpOBAHHAEIX AaTOMOB BONOPONA, & OCTAJbHEIC BeJjd-

9EHBE WMET OOMEeNpPUHATOe 3HAUCHUE.
Tax var s atomos H hv; > £T, To MOsKHO cuHTAThH

i=3 hy;
H <1——e "’T>= i
i=1

TarxuM o6pazom, HaxouM sHavenue B = 2,4-10711 cm?/ muu *. [Ipr moMomu HaieHHOro

* JIpakTHUeCKHE TO jKe 3HAUenme B MOJKHO IOJYYHTh W3 BeJIMYMHEL YACTOTHOTO (hak-
Topa v= 10'%, RoTopuiM moassyercst H. M. KoGozeB. JlelicTBUTeIHHO, B PABHOBECHH C
razoo0pasHbIM aTOMapHEIM BOMOPOIOM dHWcJj0 aroMoB H, memapsaiomuxcs ¢ MOBEPXHOCTH,
NOJZKHO PABHSTHCS YHCIY ATOMOB, KOHIEHCHPYOIIUXCS Ha Heil W3 rasopoil ¢assl. Ilpm-
HEMAs OPUOIHIKEHHO, YTO CKOPOCTh KOHJEHCAIMY ONPE/esSeTCsi HM3BeCTHOH (opMyIoi
Kuyncena, moxydaeM, moab3ysch ypasHeHmeM (9),

___Pm
Net Bvpu = yom

1
Nc;; YW orm kT

B = (12)
rpe N — ameso Asoraapo. Us (12) caemyer, upmummas Cff = 1078 moneii/cm?, 910 B =

- =2,5-10"11, Taknmm 00pasoM HCIIOJB3yeMOe HAMH 3HAUeHHe afcopOumonHOro KodpPUIM-
_eHTA B ¢ HeoOXonmMOCTHIO BEITeKaer W w3 mpenmocsiiok teopmm H. M. KoGosesa.
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3HaUeHWa B onpefesnM Teleph BeJIWYNHBI 3aHOJHEHUS ITOBEPXHOCTH M CKOPOCTH
pennsi H-aTOMOB B PAcTBOP /I PAsIMYHBIX YCJOBHIL OIIBITA. ;

1) Ilpm mIOTHOCTH TOKA, AJsl KOTOPOIl NpuBefeHsl pacuerst B crarbe H. I1. R
3eBa, a mMeHHO [ =0, 1A/(‘,M2 HA YMCTOH HOBEPXHOCTH PTYTH B KHCJIOM PACTBOpE ¥
HABJIHWBAaeTCAd HepeHaupsirenme 7 = 1,3 V. Orcioga, cormacuo ypasuenmo (7), p
=3,5-1071% atm. = 3,5:108 pmu/cM? m mpm e 10 wxam, mo ypaBHenmio (8) cre
nens samonHenua 0 = 1,8-1071t. Ilo ypasmenmio (9) MaKCHMAaJbHOE 3HAYEHHE U i

=0,8-10"*% moueii/cm?-cex = 0,8-107® A/cm?. IlocrepiHsis BeJTWMYMHA, COTVIACHO BHEIMI
CKA3AHHOMY, HE 3aBHCHT OT 3HATCHHA @ . ‘

Taxmm 06pasoM samoiHeHHe MOBEPXHOCTH MIPH @ yopp = 10 KRaml, mo kpaiimeit Mep
B 105 pas menpure Toro, Koropoe upepmosarasn Kobozes, a wvmmecua H-aromoB mpm i
=0,1 A/em? moraa 6Bl 00€CIEYUTH TOIBKO JIeCATAMIILIHORHYIO YaCTh TOROOTBOJIA.

2) B. C. Baronkmit m 3. A. Moda nadmonasnim mHTeHcHBHOe mocnHenme WO, mp
7=0,8V. H. . Ko6ozes u H. I1. Hekpacos upupojaT 3uagenue n ~ 0,6 V s CBHHIIOBOL)
9JIGKTPONA, B IPHCYTCTBHM KOTOPOTO IIPOMCXONHI0 mocwuenme cyciensnu WO, Jli
9THX 3HAUYEHHH 7 MOJydaeM COOTBETCTBEHHO Ppp DPaBHBIM 107159 1 107193 gmH/cM?, of-
Kyfa OpA @rorr = 10 Kxaix 0 = 6-10720 m 2,5-1072%. MarcHMaJbHBC CKOPOCTH HMHCCH]
Uoymce  PaBHBL 3-1072% momeir/cm®«cex. = 180 aTomMoB/CM?:CeK B IePBOM  CJjIydae
1,2-10725 moaneii/cm?.cer = 0,1 aTomMoB/cM2-ceKk BO BTOpOM. IIpm TaKHX CKOPOCTAX HCIHY-
CKAHM, OYEBMIIHO, He MOTJI0 BOBHHKHYTH JOCTYIHBIX HAOIIOeHUI0 XUMAIeCKAX d(fer-
ToB. TakuM 00pazoM BBICOKHE BEJIMYMHBI BRIYMCJEHHBIX CKOPOCTEIl MCIAPEHUsT aToMap-
HOI0 BOZOPOAA, K KOTOpEIM mpuxozur H. 1. KoGoses, mOIydaloTest TOIBKO B PesybIare.
Romﬁnﬂmposaﬂnﬂ 3HAUEHUIl YHePrum ajfcopOuul 7 3aIOJIHeHH:, KOTOPbie HecOBMCCTHMH
MeKIYy c000i DPH FOCTYHHBIX HAOMIOZEHUIO TepeHAIPSIReHIAX .

IlpuBeniennbie 37ech pacdeThl BeJHYHHEBL 3aTIOTHEHMS O UpH TAHHOM @ pypopp OCHOBAHH
HA CTATHCTHUECKON Teopum amcopOmmm. B paGore H. M. KoGozesa m . M. Hexpacora
HMeeTesI COOTHONIEHWe, HEHOCPeJCTBEHHO BHTeKalolee W3 OCHOBHOM IIPEJIIIOCHUIKHE
H. U. Kobozesa m H. I. Hexrpacosa 06 oGparmMocTn Ipomecca pa3psAjia, KOTOpoe TaKxke
TO3BOJISIeT BHIYHMCIUTH BeJIMYHMHY 3aI0JHEHWA IIPU JAHHOM TepeHalpsyKeHun I KOTOPOe
MBI yike npnsopuin [ypastenne (10)]. K cokaiennio, asTopsl He HCIOJIB30BATIN €X0 Ul
pacdera 3amOIHEHNI, COOTBETCTBYIOINUX OIBITHEIM 3HAYEHIM 7, XOTs 3TO Kasasoch Ob
€CTeCTBeHHEIM, & BMECTO 3TOrO IIPEeJINOY/IH HAXOJWUTh Ty BeJIHUHHY 3aMOJHEHH, KOTOpasd
oecreunia Gb TOKOOTEON IPH CHeJAHHBIX MMHI IIPEJIOJIOKEHNAX O MeXaHH3Me U KHHe-
TuKe fecopbuum. Bocmomnum aToT mpoGeld, OIPEJEIHB, KAKAE BEIMYNHLL 3AMOIHEHM
TOJIy4aoTesA HemocpencTBeHHo u3 ypasHenma (10) H. 1. KoGozesa m H. M. Hexpacosa.
Besmumna mOCTOSHHOM B 9TOM ypaBHeHHH, corsiacuo . M. Kobozesy m H. 1. Hexpacosy,
paBHA (BEIpaskas BCEe BeJIMYHMHBI B BOJIBTAX)

D RT = ST
2_ﬁ-—_j’rln1/0111—_F1n d, (13)

rae D — coGoanast aHEprus JIMCCOMMAIME MOJEKYIH BoJopona, pasmas 96,7 wmaux [12],
¢y1, — KOHICHTPAMA MOJICKYJIPHOr0 BOXOPOJIA HPH aTMOCHEPHOM JaBICHIH H d — Jiia-
Merp atoma H, T. e. 0,76 A. Orcioma, cormacro ypasmenmio (10), mpm P yepy = 10 KKau

m ¢y = 1078 mozeii/cM® (3aMeHAT ¢y HA 0):

n = (2,096 L 0,129 - 0,480) — 0,434 + B ey =t RT In 0. (14)

W3 ypasmenns (14) serxo maiitu 3HageHwme 0 mpwm samaHuoM 7. JI7Is HepeHAIPS/ReHHTI,
paBuEIX coorBercTBenno 1,3; 0,8 m 0,6 V, maxogum 0 = 3.107%, 10717 m 5.1072L. Taxmm
00pasoM, BBIUNCIIEHHEe, HOJIHOCTHI0 OCHOBEIBalomeecs Ha teopunm H. I. KoGozesa n
H. U. Hexpacosa, IpHBOIUT K 3Ha4eHHAM 0, TOJIBKO HA j(BA MOPANKA OTIHYAIONAMCH
OT YKa3aHHLIX HaMm Beime. [fosrydenusie W3 HTHX 3HAYEHWMIl 3AIOJHEHUI COTIIACHO YPaB-
HeHmo (6) 1pH @yropy = 10 KKaIX BeIMYMHBL U, oo paBHLI coorsercTBenHo 1,4.-10711;
5:10720 m 2,3.1072% moueii/cm2-cex wnam 1,4-107%; 5-10715 m 2,3.10-28 A,cuz T. €. OISITh-
TaKH HA MHOTO IIOPSIKOB MEHbIIE TeX BeIHYHMH, KOTOPBIC MOV OBl 00ECHEYHUTH TOKO-
OTBOJX W BHI3BATH HAOIIOfAMBIe XHMHIeCKHEe DPQPERTHL.

CoBmajieHme Me;KIy HAIIMM pacueToM 7 pacderoM mo ypasuenwio (10) mosker ~OwITH
emle yAyduNIeHO, €CJH YCTPAaHUTH HEACHOCTH B BHIOOpPE CTAHJAPTHHIX COCTOSHMIL,
KOTOpas WMMeerTcs B TePMOAMHAMIYECKOM BBIBOJXe BEJIMIHHEL IMOCTOSTHHOR B ypaB-
gepmz (10) B paGore H. 1. KoGozesa m H. M. Hexpacona (ctp. 530—531). A mMenHO,

B BHpaskenue (13) Bmecto VCH MOJGKHA BXOJHUTH KOHIEHTLAIMA aTOMApPHONO BOJOPOia
B Ta3oBoi Jase Hpm aTMOCHEPHOM NABICHUH (Cyy) .. YpaBHenns: (10) m (13) cooTBercTByOT
ypasrenmio (5) H. 1. KoGosesa m H. M. Hexpacopa, KoTOpoe MOJydYaercst COMOCTAB-
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JKEHWH JI7IA CBOOOMHEIX HHEPrHH IIePeX0I0B MOIEKYIAPHOTO BOAOPORA B
0jla, ¢ OJHOH CTOPOHE, W AaNCOPOHPOBAHHOIO ATOMAPHOrO BOXOPOJA B WOH
—¢ gpyroit [ypaBmemme (2) m (4) H. II. KoGozesa m H. U. Hexpacosa].
yaennma »Tax Bupazkenmii H. M. HoGozes m H. II. Hewpaco B o06omx
- DepeBOJAT BOXOPOJ CHAUAJA B CBOOONHEIA ATOMAPHBIN BOJOPON, B3aTCM
PYIOT TOCIeTHWIX ¥ THAPATEPYOT obpasylommiica wmodH Ht. Opmaxo craH-
MI COCTOAHUAMI Ta30B, K KOTODHIM OTHOCHTCS CBOOONHAA HHEPIUA JMCCOTHAATIIN
JIBL BOOPOAia Ha aToME, obosmawaemas H. 1. KoGosessim m H. V. Hewpacossim

D, ABIAOTCA COCTOSHES TIPW arMOCPEPHOM JABIGHHN, 3 He NPH KOHICHTPAIINNE,

equunne. Ifosromy uwmen RT In ]/ 1, Boo0MIIe HE TOIIKEH MOSBATHCS HPH PACTETe

ol sHeprum. I[Ipm pacuere sike cBoGOTHON HHEPIUHU Wepexoja OT ajxcopompoBam-
‘Bofopora K mony Bopopoma H. M. Ko6oses u I. . Hexpacon mpmummaior B Ka-
. CTAHJAPTHOIO COCTOSIHUS CBOOOTHOrO ATOMAPHOTO BOMOPONA COCTOSHHWE, IPH
0M KOHIGHTPAaIWA ero paBHAsiach Ol efWHmIe, XOTA M He OrOBAPHBAIOT HTOTO.
My, A7 TOro UroORl TPW COMOCTABICHMH CBOGOMHBIX pHEpPruii ofemx pearimit
OBIT0 MCKATOUNTH CBOOOJHEIC DHEPIHWA CTANMU, CIEAYIOIUX 33 IOIyY4eHHeM CBO-
T0 aTOMAPHOTO BOOPOAA (MOHUBANWA M IWAPATAINA), HEOOXOIUMO IPHBECTH AaTo-
BOZOPOJ, C JABJIEHHs, PABHOTO 1 aTM, IPH KOTOPOM OH HMOJIY9AeTCs, eCid 3aTpa-

PH AHCCONMATUE MOJIEKYJISIPHOIO BOROPOAAa cBOOOAHYIO dHeprmio [, K JaBICHUIO,
TCTBYIOIIEMY KOHIEHTPAIINM, PABHON efuHuIe. BrimrpsipaeMass upm atoM pabora
& RT In (¢ )pgy, 7O B MPHBOJUT K IOSIBJIGHHIO COOTBETCTRYIONENO WIeHA B BEIPA-
M 77 ¢BOOOHOI HHEPruy MOHMBANNN MOJICKYIISAPHOTO BOJIOPOAA, & CileJ0BATEeNIhHO,
BRIPAKEHUH IOCTOAHHOM B ypasmenmm (10)*.

Brrparkenme (13) HY)KHO IO9TOMY 3aMeHHThH HA

o

D _RT RT
ﬁ———_F_In (('H)raa—Tm d (15)
TBETCTECHHO ypaBHenwe (14) ma
7= (2,096 1+ 0,259 - 0,480) — 0,434 + i}f In ey = 1,93 + EFT In 6. (16)

¢YeT, IPOBENEHHLIN 10 MCOpaBieHHoMy ypasmendio (16), npmBOTHT K BeJIHIHHAM
IOTHeHH W CKopocTell memapeHus aToMoBs H, KOTOpEE yjKe WHOJIHCCTHIO COBHAJAIOT
npuefienEsiMm printe. Tar, npm = 1,3 m3 ypasnenms (16) momygaercs 0 = 2,2.1071
§ OTCIONA TPH Qqrepp = 10 wwam w3 ypasuenus (6) v = 10713 momei/cM?-ceR. =
108 A/fcm?.
B craree B. C. Baroukoro m 3. A. Moga pacuer MAaKCHMATBHO BOBMOAKHOM CKOPOCTH
cOPOIAI ATOMAPHOIO BOJOPORA OBIT IPOBEleH HECKOJBKO WHBIM METOJOM, KOTOPBLA
MBOJIAT, OHAKO, K TEM K€ CaMBIM 3HAYCHHAM CKOPOCTH MCHApeHHs, 9TO ® pPacHer,
HOBAHHEIL HA WCIOJB30BAHUM ypaBHeHNH (7) w (9). VKazaHHBIL MeTOJ TOJBEPres
prace H. 1. KoGosessv. [lo H. 1. KoGosery, B. C. Barouknii m 3. A. Noga ne yuind,
0 ... TEPMOJMHAMEKA... HPHHIANNAIBHO He ¢H0CO0HA YCTAHOBHTH HPOMEIKYTOTHBIE
nosgHns cmereMby . Ogmaro . M. Koboses m H. VM. HexpacoB BBIYHCIIAIOT 9HCTO
MOJIMHAMAYOCKIM Ty TCM MOBEPXHOCTHYIO KOHIEHTTANNI a[coPOmpPOBAHHOTO aToMap-
ro BOJOPOJA W, KAk OBIJIO TOIBKO 4T0 HOKasaHo, gopmynasr Kobozesa m Ilerpacosa
| JCHCTBATSIEHOCTH BEIyT K 3HAYCHUAM 0, a cJIegoBaresinto, I U,y .., OJIMBREM K HOIY-

mreM Hamd. Taroe coBmajieHFe, HeCMOTDS HA HETOYHCCTH coorHOMmenmii INoGozesa n
HexpacoBa, ecTeCTBEHHO, HOCKOIBKY M B HaOIeM pacdeTe MBI COXPAHAIN OCHOBHYIO
enmocsiky KoGosesa m Hekpacosa 0 CyIIECTBOBAHWW PABHOBECH:T MERAY agcopOmpo-
AHHEIM BOJOPOJIOM ¥ HMOHAMM Bogopona B pactope. Tawum obpasoM, aTa 9acThb KPUTHKK
603eBa COBEPHICHHO HECOCTOATEIbHA.

Tar ke HecoCTOSTENILHA €r0 KPUTHKA BHIUMCIICHHN BEIHYUHBL fyp, OCHOBAHHAS Ha
M, 970 IPW HTOM BBHIUNCJACHUU He JIeJaeTcs PAsiHuMs MKy PaBHOBCCHBIM ¥ CTAIIMO-
[APHBIM COCTOMHMAMHI CHCTeMBI. BhIUumciieHne 310, IpoBejeHHOe Ha 0CHOBE TMPEeJIIOCHITIOR
opur H. 1. HoGozesa m H. I. Hexpacosa, BoBce He Ipejiliojlaraer PeajmbHOTO OCYHIe-

DMUCC

. * OmmGounocts pacgera . M. Kobosesa m H. M. Iexpacosa 0co0eHHO
{2 W3 TOrO, 9TO HTOT PACUeT, B KOHIE KOHIOB, NPHBOTET K BBIPAFKEHUIO UL
BHOCTH IOTEHIMAIIOB BIIEKTPOJOB, OOPATHMBIX COOTBETCTBEHHO OTHOCHTEIBHO aTo-
[PHOTO BOJOPOJi2 IP¥ ATMOC(CPHOM JABIEHUE W MOJEKYJIAPHOI0 BOXOPOjla MPH TeX jKe

y)
yemosuAx, KoTopoe oramuaercs or pedmumik D ma wiew BT In T2 [ypagnenme
2F v V C,

wa crp. 541 [4].
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CTBIICHUS PAaBHOBECH] MEMKTY aicoOpOMpPOBAHHEIMM aTOMaMH BOJOPOJa M CBOOOJH
aToMaM# BOJOpofa B o0weme pactBopa. Ilosromy paccysknmenmss H. JI. KobGozesa
HOCJIeHeM IHCHMe B PENAKIHIO O AKOOB HMEOMeMCsT NPOTHBOPEYHMH MeKIY HAI
BBEIBOJIAMH H 3aKOHAMH TEePMOJMHAMWKN, HH HA 4YeM He OCHOBAHLI, W HeT HAJOOHOCT
HAX MaJIbIIe OCTAHABIMBATELCS.

BenmauHa pyp — «paBHOBECHOE JaBICHHE ATOMAPHOLO BOXOPOAAN, —(I)m‘ypupym

B pacueTe, ABIAETCS TePMOIMHAMAYECKON XapaKTepHCTHROI ajcopGIPOBAEHOTO BOIOPO]
mO00HOH XAMIYIECKOMY HOTCHIHALY, 9acTo 0603HATACMOM TEPMHHOM JIETYIeCTh, Py
JlaBJlcHAe aTOMAPHOTO BOXOPojia, KoTopoe Onimo 6bl B rasosoii (ase, ccim OB anco
pOBaHHHfI CITOM ¢ T[HHH()].[ CTeIIeHLIO IMOKPBITA HAXOTHJICS C HeHu B PaBHOBECHH. Cormac
H. 1. KoGozepy m H. II. HexpacoBy Taroe PpaBHOBECHE B XOJi€ HIEKTPOIATIYCCK
BBIJIEJICHNSI BOjlopofia He ocymecTriasdercs. OHO M He MOJKET OCYI[eCTBHTHCHA IIPH HAJN
9uE HeoOpaTHMBIX IPOHEccOoB, HPHBOIAIIIX K 00pasoBaHMIO Moserya H, m3 atoMos |
9710, OJHAKO, HE NPEIATCTBYeT ECIOIb30BANHIO BEJIWUMHEL pry JIIIA OIPeesIeHHsT BepE
HEro Irpefiesla BO3MOJKHON CKOpocTH mcmapenus: atoMos H.
Pacuer memoanayer OOBIYHEIN TIpWeM, NPAMEHAEMEI [JI5I BBEIYHCICHUS CKOPOCT
HCHApeHys, CKOPOCTH TePMODJIEKTPOHHON sMucCcHA W T. H. Tak, JIA BEYUCIICHUSA C
POCTH HCIAPEHHS KAKOr0-JIM00 BEHIECTBA B BAKYYM HPHHEMAIOT, 4TO BTa CROPOCTH O
HAKOBA NP HMCHAPDEHWH B BaKyyM ¥ B HACHIEHHHH map »Toro BemtecTBa. CKOPOCTS
MCIAPEHHA B HACHIICHHHH NP PABHAETCH CROPOCTH KOHJEHCAUWM, T. €. YHCIY YHapos
MOJIEKYJI T'asa JAaHHOI'O Bel[ecTBA O HOBEPXHOCTH:

BNCH 1
" V2rmkT °

Ie p — JaBJieHHe HachkmenHoro mapa *. TaxmM o6pasoM CKOpPOCTH HCIIADEHMS B BAKYYM
paBHAeTCH Z, T. e. OIpeJesgeTcs BeJIMYWHON PABHOBECHOTO NABJEHHS p, XOTHA UPE
HCIAPEHHN Tejla B BAKYYM paBHOBeCHe MEKJY STHM TeJOM W Ta3oBOM (asoil He oCyue
crasgercs. [Ipm 5ToM BBIBOJIE JIeJIaeTCsI TOJBKO OIHO JOIYINeHHe, NPAaBHIBHCCTH KOTO-
pOro He BHI3EIBAET COMHEHWII, XOTSI OHO ¥ BHIXOIHT 3a CTPOr0 TEPMOJIMHAMHUYECKHE
paMKH. A HMEeHHO, Kak OBIIO YKAasaHo, IPeJIoJaraercs, UTO CKOPOCTh HCIADEHHS B
BAKYYM W B HACHIIeHHEII IIap TaHHOTO BEeIecTBa [ARHH, T. €. YTO BePOATHCCTH MCIAPEeHEA:
MOJERYJIEL € IOBEPXHOCTH Tella He SABMCHT OT TOO, WPOMCXOJUT JM TJe-TO B APYIoi
TOYKe MOBEPXHOCTH OJ[HOBPEMEHHO KOH/CHCAIVA MOJIEKYJBI, YAAPAIOMEHCcs O IOBepx-
HOCTh W3 Ia30BOH (hassl.

JTOT XOPOIIO M3BeCTHHIH cmecod pacdera W Obwi memonszoBan B. C. BaromkmM B
3. A. HUoda nisa ompesesieHud BO3MOKHOIL CKOPOCTH WCIIAPeHHS aTOMOB BOJAOPOJA C M0
BEPXHOCTH DJICKTPOAA. B COOTBETCTBHM € BBINECKA3AHHBIM IIPH HTOM, KpOME IIPABHIlb-
HOCTH 33KOHOB TEPMOJMHAMHKH, IIPEJIIOJIaraeTcsi TOIBKO CTATHCTHIECKAS HEe3aBUCHMOCTh
AKTOB HCHApPEeHUsd W KOHTEHCAIMH aTOMOB BOjopofa. Pacder, ecTeCTBeHHO, [aeT Bell-
GUHY CKOPOCTH HCIIAPCHMST B BAKYYM, OJHAKO HeT OCHOBAHMI IIPEJIOJIararh, YTO CKO-
pPOCTh HCIAPEeHWsI B PAcTBOP MOKET OT Hee CYLIeCTBeHHO oTiamdaTkcs. Takoe pasimume
MOryio OBl BO3HHKHYTH, €CJIE OBl B pacTBOpe NPUCYTCTBOBAIX He aTroMel H, a «OKcoHme-
BEIe KoMIIeKcH» 30, 0 roropuix ymommuaer H. V. KoGozes. Iocaenunii BOXpoc TPy EO
00Cy/KIaTh, TAK KAK O TAKOil MOJeKYyJle HaM HHYEro He W3BECTHO.

Benmunra pyp 6nita seramestena B. C. Baromemm m 3. A. WMoa upm momomin op-

Myasl HepHeTa M3 BeJIMYMHEL NePeHANPSIKeHUA, Tag Kak, coriacHo H. M. KoGozesy u
H. M. Herpacory, Ha 3JeKTpPOjie B XOjie 9IACKTPOIM3A CCYIIECTBIIACTCS pPaBHOBeCHe JUII
pearmum (1) (910 TMONOweENWe BHOBL momueprmpaercss H. Y. KoGozeBEIM B cBOEM TOCIe]-

HeM muchbMe B pejarimio). CymecTBoBaHme paBHOBecws NI peakumm (1) ofycaopiamBaer |
PaBEHCTBO

Y0t +u, = HHanc = YH,00 (18)

rRe iy, — XHMHWUYeCKUH LOTeHIMAaJ ajcOopOMpOBAHHBIX ATOMOB BOJOpONa M T. I,
(v

paserctBo (18) mpusonmr ® gopmyse Hepuera, Koropad Takmm 00pasoM M NOJGKRHA GHTH

HCIO/IB30BAHA I BEIAMCTCHAA [y o MJM pp, €CIM CUATATH BEPHBIME IIPEJTLOCHKIIKE

teopun H. 1. RoGosesa m H. 1. Hexpacosa.

Vreepsxaenme H. 1. KobGosesa 00 ommbo9HOCTH (HCXOJHOTO IIPEICTABICHAS ABTO-
pOB, IOJATABNINX, UTO €CJIX TePMOJMHAMAUECKOMY NOTEHIMANy TasoBoit (asel upm

* RospprumenT akKOMOIAIAN Y IAPAIOIMAXCS MOJICRYJI HPAHAMASTCH PAaBHEIM elUHAIE.
Eciim 0H OTJIMYeH OT e{WHUIE, TO BEJIMYWHA Z, & CJeJOBATeIbHO, W CKOPOCTH WCIIape-
HUA COOTBETCTBEHHO MEHbIIe BEIYMCIICHHHIX M3 ypasHenmsa (17).
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CHM OTBEYAeT ONPeJleJIeHHBIN PaBHOBECHBIN IOTEHIMA 3JICKTPOiA, TO, M HA000-
sKe TOTeHIHAY dJIeKTPOJa, HO JOCTUIHYTOMY IyTeM HOJSPUBANAN, TOJIKHO
COCTOSHEE CHCTeMbI, COBHAJAoNIee ¢ TePMOINHAMAYCCKY PABHOBECHBIMY, COBEp-
HemonsATHO. Kar pas H. 1. KoGoses m H. II. Herpacos, xorpa pedb mmer ob
eHAN KOHIeHTPAlUH acopONpOBAHHEIX ATOMOB, MCXOJAT CAMU M3 AHAJIIOTHYHOTO
eHHS, HeLPAaBHILHOCTh KOTOPOIO IIOKasaHa B Hagase Hamero orsera. C mpyroit
JPOHBI, KAK y#ie OBIJIO PA’bACHEHO, MCIOJIH30BAHUE HAMY PABHOBECHOI'O JIABJICHUS
MAPHOTO BOTOPOJA Py B KaUeCTBE PACUCTHON BeJHYMHEI IPH OIPeJeIeHIN MAKCH-
bHO BO3MOZKHOTO 3HAUEHNS CKODOCTH BBIJeJICHHS aTOMHOIO BOJOPOJA He IIPeIosa-
, uTo ykaseraemoe H. 11. KoGozeBBIM JomymieHHe BEIMOJHIETCS B PeANbHBIX YCJI0-
HIEKTPOIN3a. Bblle OBIJIO TaKsKe IOKA3aHO, UTO JIIIsT 0O0CHOBAHWS HAMAX BHIBOJIOB
KHO M HE BBOJHUTL NOHATUS O BeJUUHHE ppp, & OTPAHHUUTHECS PACCMOTPEHEEM TePMO-
HAMIIECKAX CBOIICTB ajgcopbuposannoro Bomopona, crporo cienysa H. 1. HoGosesy m
HI. Hexpacosy.

B zarmioweHHe BTOTO pasfela PACCMOTPHM, KaK PpemIaeT BOIPOC O MAKCHMAILHO
MO;KHOM BEIXOJle aTomMapHoro somopoma 1. I1. KoGoses.

Ilo H. 11 Koboseny, ecam mepenanpszkenne cocrarsaaer 0,7 V, a cBobojHas sHEPrus
opasopanmsa Il-aroma 2,06 V, mambonsnmii Bo3MOKHBLL BRIXON IH-aToMoB mpm mossipu-

0,7
paBen 2—(%-100%, T. €. 359%,. YTBep;RIeHNWE 5TO IOBTOPSIETCS W B TOCIeHEM
’

Jl1sa Hac ocTalIoch HEHOHATHEIM, KaK MOKHO pPeIlaTh «B IIpefeslax IepBoro Hadalas
8aJIa9M, OCHOBHIBASCH HA BHAUCHHUAX CBOOOJHON HHEPIUH IPOIECCA, MOCKOJILKY IOHATHE
- ¢BOOOJIHOM HHEPIUYM BBOJIMTCS JIMIIH HA OCHOBE BTOPOro Hawama. B geicreurennuoctw,
¢ TOUKA 3pPeHHsS NepBOro Hadaja, He TOIbkO 359,, mo m 1009, Bomopoma Morio OB
| DORWJIATh DJIEKTPOJ B aTOMApHOM COCTOSHHM, deplas HeJOCTAIOIYI0 SHePruio W3 TeIJIo-
COJePIRAHAS OKpYsRaionieil cpejisl. HarmM o0pasoM MaKCEMAlIbHAS CKOPOCTH WCIAPEHHS
- QmpefiessIeTCs B JICHCTBUTEIBHOCTH, ¥ M3 KAKAX HPEANOCHIIOK IPUXOIUTCS TPH HTOM
HCXOAMTH, OBLIO yiKe JIOCTATOYHO HOIPOOHO pasobpamo BrImIe.

MexaHusayM [ecopOnun BOAOPOAA ¢ HOBEPXHOCTH PTYTHOIO 3JEKTPOJA

B crarbe H. V. KoGosesa IpEBOIATCA TAKiKe CIEIYIOMMIA ApPryMeHT B HOJB3Y He-

obxopmmMocTH fomynieHus svmeenu atromMoB H ¢ mosepxmocrum »aextpona. H. M. KoGo-
| 3¢B YTBEP/RIIAET, UTO «J[0 CUX JIOP He NMPEJIICKeHO HUKAROTO JPYroro. MeXaHU3Ma, KpoMe
SMHCCHOHHOTO, CHOCOOHOTO OOBACHUTH JeTOJAPUIAINIO KATOJOB BBICOKOTO TIepeHANIPS-
MREHAS), TAaK KaK NPT MaIbIX 3aI0THEHUAX morepXxHoctH, mo H. I1. KobozeBy, Rak BIEKTpPO-
. xEMmuecKas jlecopOnmd, TaR W PEeROMOMHANMS TPOTEKAIT CIAVMIKOM MeJjeHHo. Mu
- mORaKeM ceiiuac He00GOCHOBAHHOCTL DTHX YTBOPIKICHMUII.
1) duerrTpoxmmuueckasda jgecopOumsa. Sawmouenne H. 11. Kobosesa o
© BOBMOKHOM CKOPOCTH BJICKTPOXHMHYCCKOII JlecopOImm O0CHOBAHO Ha oIUOOYHOM pacuere,
Koropelii Obl1 an B pabore H. I1. KoGozesa w II. 1. Hexpacosa. A mmenno, H. 1. Ko-
Goses m H. 1I. Ilexkpacon cumTajm, UTO CKOPOCTH DIERTPOXUMUUCCKOM [ecopOIUI paBHA
ol Toka, majalonieil Ha B3all0JHEeHHYI0 4acTh IorepxmHocts. OFHAKO, ¢ TOYRM 3PeHEA
npennockiiior Teopum Il. 1. IoGosesa m H. 1. Hexpacopa, 5T0 pomyINeHue . JIAIICHO
msmgecroro cuwrcsa. Jleiiersurensuo, no H. 1. KobGosery m II. V. HexpacoBy wmesmy
2cOPOMPOBAHHBIMIT ATOMAME BOJ0OPOJIA ¥ MOHAMI PACTBOPA CYIHECTBYeT pPaBHOBeCHe. JTO
BOBMOKHO TOJIGKO B TOM CJIydae, €CIM CKOPOCTh pearnun, oOpaTHO# peakuuy paspapna
#OHA, T. €. PCAKIMH MOHMBALUN AJCOPOMPOBAHHKIX ATOMOB

H o + 1,0 >H0% +e,

| npubmmsmresipHO pasHa CKOpocTH paspaaa. JIA 9TOr0 CKOPOCTH KAk PeaKiud HOHM-

| BaIuH, TaK W Paspsafa MOJGKHBL SHAYUTEILHO IIPEBOCXOJUTH CKOPOCTH BCSKOM JIpYroi
peaKnuy Ha IIOBePXHOCTH, a CIeoBaTelIbHO, W IIIOTHOCTH Toka. Taxkmm ofpasom w3
BeJIMYUHEL IVIOTHOCTH Toka B paMrax reopmm H. J1. KoGozesa 1 1. V1. Hexpacosa HeJb3s
cleflaTh HAKAKOI'0 BBRIBOJA O WUHACJIe 3HICMEHTAPHBIX AKTOB paspdaia WoHA BOXOPONA.
Mesxy TeM Ha OBePXHOCTH, 3aIOJHEHHOI atoMaMu I, RasRABII akT paspsapa IPUBOJHUT
K o0pasosannio Moseryst I,.

C TOYKM BpeHNMA TEOPHH 3aMeJJIEHHOI'O paspsja, M3-3a pasandusl B BeJIHYAHAX
9HePriH aKTHBAINA IIpPOIecca Pas3psjla HAa BaIO0THEHHOIN M 3aHATOH 4acTSX HOBCPXHOCTH
peiBot H. 11. KoGozesa m H. 11. Hexkpacosa, BIIOCIECTBEH WNCHOJb30BAHHBI XMKIMH-

| roM m COIbTOM, TaKKe SIBIAETCS HE3AKOHHBIM.

‘ Benmauny 1npefesbHOTO TOKA HIEKTPOXHMUUECKOH MecopOnmE MOMKHO BHIYMCIATH
. gnenyomuM obpasom. MOKHO IpeimonaraTh, 9T0 IPU 3HAYMTCIHHBIX MEPeHALPSReHUAX
| geMUWHA YHEPTUA aKTHBaNuyu peakumn (4) mazna. CKOpOCTh ee B 9TOM ciydae ompejie-
[ pfeTCs NPeKCIOHEHNUAILHEM (antopoM. ONBITHBE JAaHHEE DO TeMIEPATyPHOH 3aBH-
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€HMOCTH BOOPOIHONO MepeHANPSIKeHIA IPHBOAAT K 3Hadenmam 2-10° — 10* A /em? |
B madecTse cpejiHeil HamboJlee BEPOATHOM BeIHYMHEL MOKHO B3ATH 10* A /cm?. II
OKCTIOHEHIMANBHBIN (PAKTOD He JOIIKEH 3aBHCETh OT TOTO, TPOWCXOAUT JIA P3P HO
BOJIOPOJia Ha CBOOOJHOM YUaCTKe TMOBEPXHOCTH, WM Ha ydYacTKe, SAHATOM ancopomp
BauHeM aromoMm H. Takmm o0pasoM, BO3MOKHAs CKOPOCTH PEAKIUH HIIEKTPOXHMHAYECKO)
AecopOUER ONpeielIeTesT BHPAKeHNEM i

Usn = 210406 A / cm2,

BMECTO BBIPAKeHIL

— 90 A ! cM2
U, = 200 A/ enm?,

K koropomy mpmxomar H. M. HoGoses m H. 1. Hexpacon. (Rosd@uuuent 2 noasisercs
B CBSI3W C TeM, 9YT0 KRBl HIEMEHTAPHEIA aKT HPH HIEKTPOXMMUYECKOIl fecopbunn
OPHBOJAT K yjiajeHnio 2 atomos). U3 (19) seireraer, 4ro npm i = 0,1 A / cM? jrocTarodmy
sanosHenwsa 0, pasHoro 5-107%, wrobsr vaeKTPOXEMUUYECKAA JecOpPOIMA MOTIIA 0beCcmeTnth
TOKO0TBOJI. TaKas BeJmYMHA BaUOIHEHH:d, KAk clejlyeT M3 ypasHeHH: (8), BO3MOXK

€CIH Qo AL pTyTH Goabine 18 Krax. PaccMOTPHM eriie YCJIOBHS 9IEKTPOX AMAUCCKOR

mecopbmA mpH OYEeHH MAJOH IIOTHOCTH ToKa, Hampmmep i = 1077 A /cm2, 910 COOTBeI-
CTBYCT JIJIA 4HMCTOIl HOBepXHOCTH pryTH 3Havenmio n = 0,6. U3 ypasuenuma (15) ciepyer,
910 0 B BTOM ciydae MOJGKHO TpeswimaTs 5-1071%. Tawoe smadenme 6 cormacmo ypasue-
aaaM (19) m (8) BOZMOIKHO, €CIM @y.pp = 25 KKl 13 IpuBe/leHHBIX pacdeToB BHIHO,
970 BeMIHHEL 0, HEOOXOZMMBIE JJisi TOTO, YTOOK HICKTPOXMMIICCKAS TeCOPOIUs MOIIA
ofecneunTh yajleHHe BOROPOJAQ € IOBePXHOCTH, 3HAYMTEJIBHO IIPEBHINAIOT PacCYHTaH-
HBIC B IPEJINOJIOMReHUN @ yropp = 10 KKaji, HO C€OOTBETCTBYIOT BIOIHE BO3MOZKHBIM 3Hi-
9eHHSAM @ oy,

ConocrapuM Teuepb BeIMYAHHN U, W U "3z (6) cmepyer, 910

aMucce”

?Me H
RT
— 4010 2
i — 1010 Ge A JeM
H, CJCHOBATEIbHO,
FMeH
RT
. - & i 6
Uyn b Ugnmee = 2+ 107 % 3 (20)
4 i ]
Cormacno ypapmenmio (20), oTHOmeHWe U, K U, .. pPacTeT U0 Mepe yBelHdYeHHd

Pyer- AOCTATOTHO, ITOGH @y, MPEBHIIAZIO 8 KKal, JIA TOro, 9Tobml v, 65110
Gompme U, oo HpH oyopr =19 Keam  ykasammoe oTHomlenne pasHo 2-10%, a mpm
Pueq = 27 Krau paHo 10, Taxkmm 06pa3oM, 27IeRTPOXIMHICCRAS eCOPOIHA ABIISICTCH T0-

paspo Gomee dPPeRTHBHBIM CIIOCO0OM YAATEHAH aTOMOB ¢ HOBEPXHOCTH PTYTHOLO HieK-
rpoja, Wem ucuapenue. CymiecTBOBAHHE HJIEKTPOXUMHUUECKOM ecopduu HPUBOJHAT K
TOMY, YTO CTalHoOHApHAsA KOHIeHTpanus aromoB H Ha IIOBEPXHOCTH 37IEKTPOjA MeHbIIe
BHYMCJIEHHOI 1O ypaBHEeHHIO (8), & CKOPOCTH MCIIAPEHAs MCHBIIC BRIYHCIICHHOI IO YpaB-
venuo (Y). Ilpusepensble pacueTsl fABIAIOTCH Trpydo  mpuOMamikexubivMm.  Jlag
HX yTOYHeHHMA HeoOXoxmMo Obwro Onl MMeTh Ooilee TOUHbIE JlaHHBIC 00 BHePrHH AKTHBAIHE
peakumm (4) *.

2) Pexom6muanusa. B padore H. JI. KoGoszeea m H. 1I. Herkpacosa pemnaercs
TIONBITKA BHIYMCICHUA CKOPOCTH pPEKOMOMHAIIMM, OCHOBAHHAI HA OIpPEJeJIeHUM YHCIA
CTONKHOBEHMI MesKy a/JCOPOMPOBAHHEIMM ATOMAMH BOJOPOAA B HOBEPXHOCTHOM CIIOE;
IpHUBEJIEHHEI pacdeT CONEPIRNUT, OJHAK0, O00JbLOIOC YHCIO HPOH3BOJBHEIX AOMYIICHHI.

* Beam mociiefiHed  Heiib3g  mpemeOpeub, 710, Kak 1orazan A, H. Opym-
kg [7], oOjHOBpEMCHHOE HpPOTCKAHME 3aMeJIeHHOTO paspsja HOoHA BOJOpOiA H
SIERTPOXUMHUYECKOI JlecopOIMA UPHBOJUT K TOMY, YTO UPH YBEAMYCHHH KATOXHOM

TOJIAPUBAIAA BelMUMHA 3aMOTHEHMA CTPeMETCH K Ipefiely T{—-i—l—K , Thae xo3(PumE-
1 3

eHTHl K; m Ky OIpeJieliAlOT COOTBETCTBEHHO BEPOATHOCTH pa3psAia WOHA BOXOPOMA HA
¢BOOOMHON W BaHATOU MOBEPXHOCTH.
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POCTH PEKOMOMHAIAN MOKeT OBITh OIIpeleIeHa IIPH MOMONIN yPABHEHUS, BBIBCJCHHOTIO
. Temgwmunv [11]:

r €o
—oyL_8t KT, FTg (21)

I'peu F2
H (anc)

e % — TpaHCMECCHOHHBIT KoaPuument, L — 9mes10 ancopOnMOHHEX NeHTpos Ha 1 cm?,
— upcI0 afcOoPOIMOHHEIX HEHTPOB, COCEIHUX ¢ JAHHBIM, Fyp(4n0)— CYMMa XO €OCTOS-

r
Ay s ajpcopbuposanmoro H, F;, — To ke [ aKTHEAPOBAHHOIO KOMIUIPKCA IIPO-
cca mecopOrmu mozeryt Il,, e,— oHepras arrmsanum 91oro mpomecca. Rosdduuument 2
VIATHIBACT JA€COPOIMIO JIBYX aTOMOB BOJIOPOJA IPH KAFIOM DJIeMCHTAPHOM aKTe PeaRIVd.
g5 caydasi peROMOMHANET alcopOMPOBAaHHOIO aTOMAapHOTO BOTOPONA MOMKHO NPHHATH
, D
- = i 2
i Fg=1 »=1, L=6-10", g= 4 m, mpepgmonarasi, 4TO @prefy < 3 (D — sueprus
puccommanny MoseRyasl H,), o= 0. BaMensas ocTajbHBE BEJIWIAHB WX YMCIOBBIMI
HAYCHHIMIT, I0TyYaeM

Vper = 5:10100% A [ em2. (22)

CornacHo ypapHeHmio (22), npu samonsennum 0=1,4-10"% peawins peroMOWHAIIAT
HpoTeKaeT ¢ FOCTATOUHOI CKOPOCTHIO, 4TOOB 00ECHEeINTH NPOXORICHAC TOKA MIIOTHO-
tersio 0,1 A [ em2.

~ Vpasmenws (21) m (22) mpepumosiaraior, 9ro upomece jgecopOumy moyerydn I, me
HApymAeT BHOJHE OeCIOPAN0UHOTO pacumonoskenms aromos H ma mosepxmcctn. llpm
OOBITHOM IIpoIiecce AecOPOIEM 5TO TPeOOBaHME YIOBIETBOPSETCS, €CaN CKOPOCTh II0OBEPX-
HOCTHOH MHUTPALMY aTOMOB BEJIMKA 110 CPABHEHIIO €O CKOPOCTHIO jiecopOnumum.

B pacemarpmBaeMoM HamMu ciydae JecOpPOINMM ¢ DIIEKTPONa HTO TpeOOBaHUE JOJZKHO
OHTH BBITOJTHEHO HE3ABMCHMO OT CKOPOCTH TOBePXHOCTHON MUTPOIAH, €CIIH, CJejIys
- H. . KoGosesy, npussTh, 9T0 npsMoit U o0paTHel nporeccst (1) mnyT BeebMa OHICTPO
10 CPAaBHEHWID €O CKOPOCTHhIO mecopbumm. [lelicTBUTeNEHQ, HTH WPOIECCH INPUBOMIAT K
TOMY, 9TO aTOMBI BOJIOPOJIA HEIPePHIBHO NepepacupeiessiioTess 110 HOBePXHOCTA, W IO-
9T0My BEPOATHOCTH BCTPETUTH HTH ATOMBl HA COCC{HUX MecTaX IIOBePXHOCTH OTBEYaeT
- BHOIHEe OeCcTOPSTOYHOMY PACIIOIOKEHHAIO.

i B pacuere cropocrn pexombmmanmm H. 1I. KoGozesa m I1. 11. Hexpacosa mpejmosa-
| 1A€TCH, UTO TIOCTIOJUHSIST IMMETHPYCTCS CROPOCTHIO MUIPAIHE ATOMOB BOFODOAA TIO To-
TOBEPXHOCTH 27IeKTPoJia. I1pefiioioske e 9T0 He COOTBETCTBYET, TAKHM 00pasoM, OCHOBHOT
- IPEJIIOCHITKE WX TEOPHH.
C TOUKM 3penms TEOPHH 3AMEITICHHOIO Paspsifid, YCIOBHeM NPEMeHEMOCTH yparHe-
AHit (21) @ (22) sBiseTcs ROCTATOYHO BHICOKASsI CKOPOCTh IIOBePXHOCTHOH MHTpamnd.
- 3Hauenwe mcceilefHEN HaM HemsBecTHO. Taxmm 06pasoM peasrbias CROpocTh peroMOmHA1n,
BO3MOKHO, MEHBIIE BHIUWCJICHHON 10 ypapmenmio (22). Ormaro, Tar wax Besmamna 6
umpn 1 = 1,3 MoeT 3aMeTHO IpeBBIcUTH 3Hadenme 1,4-1076, weobxepmmoe WIS ofecue-
denms myotHoeTH Tona 0,41 A /em?, 1O poib peROMOMHANMOHHOTO MPXAHW3MA IIPH yHa-
JIeHAH af[coPOHPOBAHHOTO BOJAOPOJIA W HPH OIPAHAYCHHON CKOPOCTH MHTPALAN MYKeT
- Ot cymecTBenHoil. [IpH MAIBIX mepeHATIPAKROHNSIX, BCIAICTRAEC YMCHBTICHTS BeJl MOl bl
“' 0, cropocTh perOMOAHAUMI JOMKHA OBITH 3HAYHTEILHO MEHEIIE CROPOCTH DICKTPOXH-
| MHYECKOU IlecopOIiui.

Rar GBII0 HOIUEPKHYTO B MEPBOM pasfelie HACTOSMIETO COOGTHeHNsT, CTATHS Iepe-
| Xorla Mona BOTOPONA B ancopOHPOBANHBIT ATOM SIBIAETCS HAWMOGJee MeJJIeHHOM M ompe-
JlelIfeT CKOpOCTh mpomecca B mesoM. lIlocaenyiomme cTajium BBICJIPHHS BOTOPOJA HA
| PTYTHOM KaTofe II0ITOMY YCKOJB3AI0T OT HAGIIONCHWST, ¥ HWCCICORaHIe KUHPTHKH ITPO-
[Iecca He TMOBBOJAET CHEJIATH OHOBHATHRIX BBHIBOMOB O MPXAHW3ME WX NPOTEKAHMS.
llpuBesiennEIe B HACTOSINEM pasfiesie PACUeTHl HOCAT B CBY3M ¢ HTEM CYryGo OpHAHTH-
| POBOUHEL XapaxTep; TeM He MeHee, B IPOTHBOMOIOKHOCTL yrnepikmenmsm H. 1. Kobo-
8€BA, OHM IOKA3LIBAIOT, TTO HIEKTPOXUMMHECKAs Jecopdmust W pPeKOMOWHAIMUSA MOTYT
ofecmednTs ynasienme ajxcopOWpOBAHHEIX aTOMOB C TMOBePXHOCTH DJICKTPOJIA IIPH PasyM-
[HBIX JIONYIMEHNSIX O BeJINYnHe SAMOIIHCHUS,

MoaeryIApHO-BO30Y:KAEHHDBI KaTOAHDIT BOJXCPOJY

B padore H. 1. RoGosesa, B. B. Mon6manosoii w C. B. Kmpuanosa [14] HA ocHo-
|BaENT HAOIIOIeHAI HAJ BOCCTAHOBIICHHCM CYCICH3WH M3 IaT@HUPOBaHHOTO WO, GHUIIO
[BHICKABAHO YTBEpH{IeHMEC O CYIIECTBOBAHWH eme OFHOH (POPMBI AKTHEHOTO KATOTHOTO
|BOZOPOia_B PACTBOpE, & MMCHHO — MOJIeRYJsApHO-Bo30ysmuennoro. Hamm [3] 6mima mowa-
(8aHa HeyGeimTeIBHOCTE JIOBOAOB, NPHBEICHHHX YKAZAHHBIMA aBTOpaMU B HOJL3Y 9TOM
rEnoTe3sl. B wacTHOCTH, OBUIO HAlIeHO, YTO B KOHTAKTE € INIATHHAPOBAHHON MIIATHHOM
Boccranopiienne WO, B pacTBOpe 5IERTPOIATA HPOW3BOTUTCH M OGBITHBIM ra3000pasHEIM
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BOJOPOJioM. EjluHcTBeHHOR BO3paskeHne, IIPABEeHHOE 10 HOBOAY HAIINX OIBITOB B IOCIHE
mywomem 1nmebme H. 1. KoGozesa m B. B. MomGmanosoii [1], cBommTesa K TOMY, I
BOCCTAHOBJICHWE BeJIOCh HAMHM B TeUeHHE HECKOJBKUX YacOB, B TO BPeMS KaK B OIKITAX
H. 1. Ko6oseBa 1 COTPYIHHKOB OHO HpPOMCXOAWJIO B TeUeHUE HECKOJIBKHX MHHYT
OfHAKO, KaK XOPONIO M3BeCTHO, BOJIM3M MOJISAPH30BAHHOIO KATOJAA PACTBOP BCEr/IA CHIIBH)
mepecHIneH N0 OTHOIMIEHHIO K BhHIIelSIuleMycsa BOTOPOJY, UeM JIeTKO 0OBACHUTDH HAG
7aeMoe OTHOCHUTEIBHO HeOOJIbIIoe OT/INMYHAe B KUHETHKE BOCCTAHOBJICHWs 10 CpPAaBHEHHK
¢ BOCCTAHOBIIGHHEM WpPH  HPONYCKAHUM Ia3000pasHoro BOJAOPOJA  uepe3 pACTBOP.
B cpoem mociegaem nuepme H. 11, KoGoseB He BozBpamaerest K BOIPOCY O MOJICKYIISAPHO-
B030YKIEHHOM Bojopose. Msl Xoream OBI Bee jie elfe pas IOAYEPKHYTH, YTO CUHTAE

e

MOBOEL B IOJIB3Y €r0 IOSBIEHHS BOIM3N MOIAPI30BAHHOIO KATONA OKOHYATEIHLHO OIpI-
BepPrHYTHIMI.

Mexannsm DJIEKTPOBOCCTAHOBJICHII HA RATOJAAX ¢ BBICORUM NEpeHANPAREeHueM

B mpe:xamx padorax H. M. KoGoszesa ¢ corpyxummramu [1, 14], B ragecrse cyme-
CTBEHHOI0 KOCBEHHOIO apryMeHTa B DO0Jb3Y CYIIECTBOBAHHA AKTHBHBIX (OPM BOTOPOId
B pacrBope, IPUBOAMIOCH YTBED/RAEHIE O HEBIO3MOKHOCTH HHBIM [YyTeM OOBACHHTh
IPOTEKaHNe PeakIUil HIIEKTPOBOCCTAHOBICHNA HA KATOHAX € BHICOKHM IepeHAlPAKeHTeM.
M=l yiKe YKaseBamum [3], 970 B JeHCTBUTEILHOCTH TaKHe PEAKIAT MOTYT HPOTEKATH 10
COBEPILICHHO MHOMY MexanusMy. FaxomeHmHbII HaMH 3a 3TO BpeMd ONLITHBI Martepunad,
KOTOpBII Oyjer monpobHo pasobpar B JIpyroM Mecre, a Takske paloThl psjia MHOCTDaH-
#eX asropos (Jladitunen, Illraxens0epr) MOKAZBIBAIOT OHO3HAYHO, YTO BO MHOIHX
caydaax (soccranopienne O,, H,0,, mapeseBoil KECIOTBI, HEKOTOPHIX YIJIEBOIOPOJOB,
raJionj{03aMeNieHHBIX M T. JI.) 9JIeMeHTAPHBII aKT 3JIERTPOBOCCTAHOBICHNUS, OIIpeseli-
M CKOPOCTh IpOHecca B IIeI0M, 3aKJII0UIeTcs B HPHCOCIHHEHUN HIIEKTPOHA K peard-
pylommeii dacTulie, BOJIOPOJ sKe B HeM BooOimie He yuactpyer. JladbHeiilnee uccie{OBaHEe
BBISIBAT, MOKET JIM 9TOT MeXaHW3M ObITh pacnpoCcTpaHeH HA BCe CJIy4ad BOCCTAHOBIE-
HHUS HAQ PTYTHOM Karoje WM HapAAYy ¢ HHEM HY/KHO YUYHTHLIBATH M BO3MOKHOCTH
BOCCTAHOBJICHHA ¢ ydacTHeM ajcopOMpOBaHHEIX aToMoB Bofopoja. OueBmIHO, OJIHAKO,
9T0 B IPOTHBONOJO;KHOCTh MHenmio [I. M. KoGosesa, BHjieseHHe CBOGOIHBIX aTOMOB
BOJIOPOJla CTOJIb jKe HeoOs3aTelbHO JIIA OCYHIeCTBIIEHHS PeakIUil 3JeKTPOBOCCTAHOBIE
HEA, KaK H JUIA JlecopOIum BOJOPOJa ¢ IMOBEPXHOCTH KaTOJA.

H. . KoGoser ozarzasBmi cBoio crateio «O Teopermdecknx ommmbrax B paborax -
A. H. ®Opymruna, 3. A. Hoda u B. C. Baronkoroy. Msl 11ojaraeM, 4T0 TaKoe IIHPOKO-
BelaTeslbHOe 3arjiaBHe elle He CBUJIeTeLCTBYeT O CHile ero HaydyHoli apryMeHTallun
H TIPe/lOCTABIISIeM GNTATENIO CYJITh, YbM TeOPeTHYeCKITe MOI0Kennsa ommoounsl. OHaK0,
TAK Kak B Kouue crarbm . 1. KoGozep jenaer HeroTophie oOIIUe BBIBOJIBL O HeLOCTaT-
KaX HammX paboT, TO MBI XOoTellm ObI B 3aK/IIOUEHIe TaKyKe HO3BOJIUTH cele 3amMedanme
obmero mopsinka. PaGora H. M. KoGozesa m H. Il. Hexpacosa, HECMOTpPS HA CBOH
MHOIOYHCJ/ICHHBIE HEIOCTATKE, B CBOE BPeMs SBHIACh IEHHBIM BKJIAZOM B 3JE€KTPOXH-
MUYECKYI0 JamuTeparypy. OpmHamKo cojlepskanieecs B 9Toii  padoTe MPEJTOIOKEHHE O
TOABICHUA CBOOOTHBIX ATOMOB BOJOPOJA B IIPHIJIEKTPOJHOM €JI0€, HE IOJTBEPK/IAeTcH
HI OUBITHEIME JAlHBIME, HH SHepreTHYecKHMM pacderamm. [lpojoiukas ero orcramsarh,
H. Y. KobGoses, Kar HaM Kaskercs, He cHOCOOCTBYeT TPABUILHOMY Pa3BATHIO JIEKTPO-
XAMHYCCKON TEOpHH.

BpiBoibI

B macroanieM cooOLiEHAH HOKA3AHO, 9UTO:

1) m3 mabmojenmit Haj sieKrpopoccTaHopiermenm cyerensmit WO,;, CaCyOy m MnO,
HeJb3sl CleaTh HIKAKUX BBRIBOJOB O HPHCYTCTBHHM ATOMApHOrO BOJOPOJA B PACTBOPE
BOM3W Karoja;

2) 9HeprHs CBSA3M ATOMA BOJOPOJIA ¢ HOBEPXHOCTBIO PTYTH 3HAUHTEIHLHO IIPEBHIIIAET
pequmumny 10 Kkaz, xkoropag mocryampyercsa H. 1. HobGoseBniM;

3) BHICOKWE 3HAYEHHsA cKopocrell memapeHms H-aToMoB ¢ TOBepXHOCTH ILOJAPH30-
BaHHOLO PTYTHOTO 3JEKTPOAA, K KoTopuM npuxoxmut H. J. Koboszes, moIyd4aioTesa TOTLKO
B pesyibrare KOMOMHHPOBAHHA HECOBMECTHMEIX MeLy co00il sHAUeHIMIT 9HEPIHH aj1copl-
1WA W CTelleHH 3aI0JIHeHHs DOBEPXHOCTH ATOMAPHBIM BOLOPOIIOM;

4) mcnosb3oBanne 3HAUCHHS JIABJICHHA ATOMAPHOIO BOJNOPOJA pyp, PABHOBECHOTO
O OTHOIICHWIO K aje0pOHpPOBAHHOMY BONOPOAY, IPH HPOBEJACHHOM mam¥l pPacuere Max-
CHMAJIbHO BO3MOYKHONM CKOPCCTH WMCHAPEHWsI COBEPIIEHHO 3aKomHO. (rOib e MAJIBe
3HAYEHUSI CKOPOCTH MCHAPEHHA IOMYUaloTcst W 0e3 BBeJeHHs BeJmquupl py B3 YPasHe-
umst H. 1. KoGosesa m H. II. Hexpacosa, cBA3HBAIOLEr0 Beamamuy mepeHalpAKCHIA
¢ IOBePXHOCTHOM KOHIEHTpamuei;

5) CKOPOCTH HIIEKTPOXHMHUCCKOI eCOPOIUE ¥ peKoMOWHAIIAH [OCTATOUHEL, a100H

ofecueunTh yjajenne ajCcopOHPOBAHHBIX aTOMOB ¢ NOBePXHOCTH Hg-3ieRTpoaa Ges
HOMOIMN mmpolfecca memapeHms aToMoB H.

Mocxsa Hoerynnia
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mMeuanme HPpH KOPpPexTYpe Meiiepn Hanrepc B pabore, Ha
0 MBI paHbIIe, X copsasienwio, He obpatuanm puuManns (Z. anorg. Chem., 185, 172,

a3BIBAIOT, YTO NPH KATOXHOM IOJHMPH3AIMM IOECPXHOCTH PTYTH C HAaHECCHHEIM
n0, B 10%, H,SO; OPOMCXONHT MOJIHOE BOCCTAHOBJIEHWE ¥ PACTBOPEHHE DTOTO
. IoBumuMoMy, Kak HaMH OBIJIO YKasaHO BEINle, NPWHOWNHANLHHX pasidguii
teinn WO, ® MnO, meiicTBETeIbHO He CYIIECTBYeT.



