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1. BBEAEHHE 

H3eecTHolll, 4TO MaTepHail 311eKTPOAa BilHReT Ha ycnoeHR 311eKTpo
XHMH4ecKoro OCa*AeHHR 6e3HOCHTe11bH~X K011H4eCTB paAHOHYKilHAOB 
MeTa1111H4eCKHX 311eMeHTOB Ha noeepxHoCTH 311eKTPOAOB. EcnH 3Ha4e
HHe 3HTa11bnHH aAcop6~HH MeTanna A Ha noeepxHOCTH 311eKTPOAHoro 
MeT anna B u6onee OTPH~aTe11bH011 , 4eM 3Ha4eHHe 3HTanbnHH Aecy6-
11HMa~HH 4HCTOro MeTa1111a A, TO oca*AeHHe Ha 311eKTPOAHOM MeTa1111e 
B npoHCXOAHT npH 116onee nono*HTe11bHOM 11 KaTOAHOM noTeH~Hane, 4eM 
311eKTpooca*AeHHe HoHoB A 0 + Ha noeepxHocTH MeTanna A. 

AnR pa3pa6oTKH ceneKTHBH~x 311eKTPOXHMH4eCKHX MeTOAHK B~Aene
HHR HilH o6ora~eHHR Tpe6yeTCR 3HaHHe 3THX cne~H~H4eCKHX B3aHMO
AeikTBHH. 

B HaCTOR~ei1 pa6oTe HCXOAR H3 MOAeilH AilR onpeAeileHHR AH~~epeH
~HailbHOH 3HTa11bnWH aACOp6~HH Ha noeepXHOCTH MeTa11110B/l 2/ C y4e
TOM MOAeilH B3aHMOAei1cTBHR MeTannoe MAAAEMA/3/ H onHcaHHR paeHo
eecHoro noTeH~Haila 311eKTPQAa B KOHTaKTe C CHCTeMOH A/ An+ co-
r naCHO 6~pHe H PoA*epcy/2/ o~eHHBaeTcR BilHRHHe npHPOA~ MeTan-
na B Ha noTeH~Han oca*AeHHR rHnoTeTH4ecKHX 311eMeHTOB 112-115. 

2. OCHOBH~E nono~EHHR 

8 COOTBeTCTBHH C B~BOAaMH pa60T~/ 2/ A11R paBHOBecHoro noTeH
~Haila E 311eKTPOAa H3 MeTanna B B pacTeope c noTeH~Han-onpe

AeilRIO~HMI-1 HOHaMH An+ HMeeT MeCTO Bblpa*eHHe 

RT flHred Ttl.Sred 
0 

E = E + -- In a - ------ + ------
nF An+ n F n F 

/1/ 

rAe E0 
- CTaHAaPTH~H 311eKTPOXHMH4eCKHi1 noTeH~Han; aAn+ - TepMo

AHHaMH4ecKaR aKTHBHOCTb HOHOB An+ ; !!. H red - AH~~epeH~HailbHaR Mo
IlRpHaR 3HTanbnHR MeTanna A,ocaAHBwerocR Ha noeepxHocTH B, oT
HOCHTeilbHO AH~epeH~HaJlbHOH MOilRPHOH 3HTa11bnHH 311eMeHTa A 
B CTaHAaPTHOM COCTORHHH; flSred- AH~epeH~HailbHaR MOJlRpHaR 3HTpo
nHR MeTaJlJla A, OCaAHBWerOCR Ha noeepXHOCTH B, OTHOCHTeJlbHO AH~
~epeH~HaJlbHOH MOilRPHOH 3HTponHH 311eMeHTa A B CTaHAaPTHOM co
CTORHHH; R- YHHBepcanbHaR ra3oeaR nocTORHHaR; T- TeMnepa
TYPa; n - 3aPRA HOHOB; F - noCTORHHaR ~apaAeR. 

AH~~epeH~HailbHaR 3HTponHR ocaAHBwerocR MeTanna RBilReTCR cyM
Moi1 Tpex KOMnoHeHTOB: 3HTponHH K011e6al-iHR (fl8
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X 
.18 f =-Rln(-1-), con -X 

TO B cny4ae Man~x KOH~eHTpa~~H CAn+ 
~3 /1/ cneAyeT: 

~ H~3KOH CTeneH~ nOKP~T~~ 

/2/ RT .1H red - T.1Ss RT 
E=Eo+--lnc -( nF:=---)- nF lnx. 

nF A8 + 

PaaHoaecHbiH noTeH~~an E RBn~eTc~ lllYHK~~eH cAn+ ~ x, 3aB~C~III~X, 

a caoo o4epeAb,oT npoTeKaH~~ npo~ecca 3neKTpon~3a.An~ nony4eH~~ 
xapaKTep~cT~K~ an~~H~~ MaTep~ana 3neKTPOAOB Ha noTeH~~an oca*Ae
H~~ M~KPOKOMnOHeHTa cneAyeT BBeCT~ HeKOTOpble nOHftT~ft. 

Uenecoo6pa3Ho cpaaH~BaTb paaHoaecHble noTeH~~anbl a cocTORH~~ 
50%-Horo oca*AeH~ft KOMnoHeHTa A ~3 o6""beMa 3neKTpon~Ta V /n/ 
Ha noaepXHOCTb 3neKTPOAa f /eM 2/ np~ nOCTO~HHOM COOTHOWeH~~ 
!lla3 /1 cM 2 noaepxHocT~ 3neKTPOAa Ha 1 cM 3 o6l>eMa 3neKTpon~Ta/. 
B cny4ae 50%-Horo ocamAeH~R An~ cTeneH~ noKpbiT~~ ~MeeM 

X= 
V • 0,5 CAn+ • Am 

f 
noACTaBn~~ 3TO 3Ha4eH~e X B ypa&HeH~e /2/, nony4~M: 

.1Hred - TL\Ss RT 1000 
Er;oot.=E0

-( ~ )+-:::-;;-ln-.---. /3/ 
ur ua· ..... m 

Ben~4~Ha Am- Mon~pHa~ nnQIIIaAb oca*Aa~eroc~ MeTanna A a co
CTO~H~~ nnoTHo ynaKoaaHHoro MoHocno~ Ha noaepxHocT~ B - onpe
Aen~eTc~ no ll!opMyne1 211 

7 2/3 /4/ Am= 6,463 • 10 • VAL 

VAL npeACTaBnReT C060H MOn~pHbiH 06""beM MeTanna A, KOTOpbiH B KOH
TaKTe c B ~3MeH~eTc~ acneACTB~e nepeHoca 3aP~Aa 131. Ben~4~Ha 
E50% YAo6Ha An~ nony4eH~ft xapaKTep~cT~K~ an~~H~~ 3neKTPOAHoro 
MaTep~ana, TaK KaK He 3aB~C~T OT Ha4anbHOH KOH~eHTpa~~~ noTeH
~~an-onpeAen~OIIIero ~oHa. 

3. OnP[AEflEHHE HCXOAH~X AAH~X 

3.1. O~eHKa CTaHAaPTHbiX 3neKTPOAHbiX noTeH~Hanoa 
3neMeHTOB 1l2-115 

B Ta6n.2 npeACTaaneHbl n~TepaTYPHble AaHHble no E0 /CT3/. TaK~e 
KoMnneKCHble aen~4~Hbl, KaK E0

, MomHo o~eH~Tb n~wb no pacc/~r
HbiM 3Hepr~~M ~OH~3a~~~ ~ paA~YCaM ~OHOB /ypaaHeHHft 6opHa/ 
HnH Ha OCHOBaH~~ 3KCTpanon~~~H Heo6XOAHMWX TePMOAHHaM~4eCKHX 

2 

Ta6nHIJ;a 

CTaHAapTHhle sHaqeHHn SHTanbnHft cy6nHMaqHH, 9HTpOnHH, 
sHTanbnHH rasoo6pas~ HOHOB, 9HeprHH HOHHSaQHH 
H Pa,Il;HYCbi HeKoTopbiX CT3 _.__ 

an tlllelft' AH:,~ (r) s• etc) l:l 
-w --

r.-ro H• 
(JrJtw,/uo.u) (~/MOJih.rp.) ( lf,Ltlr/MOJlh ) 

.4 14 C r) 
(y) (~MOJlb) 

3KC'l'p8DOJI. /!7/ 

III 335/4/ 56,! 
rrr+ !0!3,0 7 (!,3) !347,7! 
rrr3+ 6!65,26 0,76/4/ 6499,90 
II2 22,!3/!3/ 77,4 
rr~+ 3!35,70 0,75/4/ 3!57,87 
II3 !!0,43/!3/ 69,9 
rr3+ 7!3,97 !,4/4/ 824,40 

rra3+ 
I,4B/6/ 

6!55,62 I,0/5/ 6266,05 
II4 7!,53/!3/ 75,3 
!!42+ 242!,72 I ,2/4/ 2493,25 

!,31/6/ 
II5 !48,92/!3/ 67,8 
rrs+ !'1::\0.AA T f../.4/ (!.'10 ~ 

II5~ -·-·--
4339,96 I,0/4/ 5088,85 

II6 85,75/!3/ 68,2 
!!62+ !968,25 !,35/18/ 2054,00 
II9 4!,83/7/ roo 
rrg+ 463,!2. 1,8/17/ 504,95 
120 !38,04/7/ 78 
r2o2+ I4B5,84/I5/ !,6/17/ 1623,88 
----- ----·-------
ll!YHK~~H COCTO~H~~ BHYTP~ rpynn roMonoroB B 3aB~C~MOCT~ OT Z /7/. 
nocneAoBaTenbHble o~eHK~ 3Ha4eH~H E0 npoBoA~Tc~ TaKlKe Ha ocHoae 
3Mn~p~4eCK~X KOppen~~~i1 MelKAY 3HTanbn~~M~ r~APaTa~~~, CTaHAapT
H~M~ 3HTanbn~~M~ ra3oo6pa3HbiX ~OHOB ~ OTAenbHbiM~ ypoBH~M~ 3neKT
POHH~x op6~TaneH. 

Pac4eT Eo npoBOA~nc~, KaK B pa6oTax /4-6/, no ypaaHeH~~M 

.1 H0 
= .1 H~ ( r) + .1 H~ - n · 456,92 , 

.1 go= .1 go - goA ( k) + n • 65,28 • 
An+ 

aq 

/51 

/6/ 

171 
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Ta6mu~a 2 

3HTaJibllHH rHApaTaUHH HOHOB H CTaHAapTHHe 3neKTPOAHhle 
noTeHUHaJlbJ CT3 

HoH -~ 
" 

A Hr 
(..;J;Nr.-a.) FfJ ( 8 ) 

'rar-e £Kc'1'p!DoJuupu~ BYCSpaHHIIe J~eHIUI .IJnoepuJpa 

8 f(lal) f(i•H:tr)) s~ 
( - (7) 

--- 3 ! § 6 7 
I 2 

IIx+ 3«) 750 750 +1,067 

II13+ 1354 1630 leal ..o,goa +1,9/4/ 

II~+ 908 10«> IO«l +0,92 +2,1/4/ 

ns+ 325 305 315 .0,183 ..0,6/6/ 

314 ..{),6/7/ 

nsS+ II8I 1560 1560 +0,79 ..0,9/7/ 

nl-+ 7I2 695 696 ..0,928 ..0,9/6/ 

II~ 311 311 -1,3 -1,5/5/ 

II 53+ II8I 1210 I2IO ..0,348 +1,7/7/ 

II62+ 664 664 -I,rHl ..O,I/4/ 

II9+ 'n6 325 300 -2,851 -2,7/7/ 

1202+ fJg'/ 610 604 -2,769 -2/¥1/7/ 
-2,g()/19/ 

3AeCb 6.H0 1-1 6. go o6o3Ha4aiOT H3MeHeHHe 3HTanbnHH 1-1 3HTponHH 
3IleKTPOXHMH4eCKOrO npol.lecca 8 LlenH 3IleKTPOAa A/ An+ c BOAOPOA
HbiM 3IleKTPOAOM npH CTaHAaPTHbiX ~CilOBHRX, S'}.(k)- CTaHAaPTHaR 3H
TponHR TBePAOrO 3IleMeHTa A H 6. go n+ - AHtlle11epeH1.1HailbHaR CTaH-

Aaq + -
AaPTHaR 3HTponHR rHAPaTHpoaaHHoro HOHa An (S~~q ~o). 

CTaHAaPTHaR 3HTailbnHR raaoo6pa3Hb1X HOHOB An+ AH~(r) no
ny4aeTCR Kat< CYMMa CTaHAapTHOH 3HTailbnHH raaoo6pa3Hb1X aTOMOB A 

H HX 3HeprHH HOHH3al.IHH: 6.H~(P)=6.H0

298 (P}+J 1 +J2+J3"ii/ 
3HTponHR rHAPaTHP08aHHbiX HOHOB onpeAeil.ReTc.R cornacHo I Kat< 
4>YHKLIHR aToMHoro aeca H paAHyca /15/. BenH4HHa g~ (k} HaXOAHTCR Me
TOAOM 3KCTpanOilRLIHH BHYTPH rpynn roMOilOroa/16rno 3aBHCHMOCTH 

go (k) = f(lg Z) /eM. Ta6n.1/. 
AHa pHc. 1 npeACTaaneHbl KoppeilRLIHH Me*AY 3HTailbnHRMH rHAPaTal.IHH 

. ,1 AHO ( ) .!.. 6_H0r · H cTaHAaPTHbiMH 3HTailbnHRMH raaoo6paaHbiX HoHos0 u r • 
n 

\ 

-11100 
" i 1500 

1,400 

:r;'-1lOO .. 
1100 

1000 

1100 

1100 

1100 

500 

400 500 1100 '100 100 1100 1000 1200 1400 1600 1800 

Ha pHc.2 not<aaaHa aasHCHMOCTb 3HTailbnHH 
HOCTH YPOBHeH 31leKTPOHHbiX op6HTaileH (/8/) 
HbiM /B/ I. 3Ha4eHHR AHr AilR 111+, 112+ 2 

4eHbl nYTeM 3KCTOanOilRUHH /oHc.1/. 

2000 

(016) 1 
J+ 

(\00) 1 

2200 2400 

;1/n AH~ (r) (kg>l<ta-a) 

rHAPaTal.IHH OT paa
aTOMOB /no AaH-

H 1133 + 6blnH nony-

Kat< H3BeCTHO, 3HTailbnHR rHAPaTal.IHH RBilReTC.R KOMnileKCHbiM Tep
MH4eCKHM napaMeTpOM BCileACTBHe pa311H4HOrO COOTHOWeHHR BKilaAOB 
8 Hee 3Ilet<TpOCTaTH4eCKHX H KOBaileHTHbiX CBR3eH. rHAPaTal.IHR HOHOB 
C 3IleKTPOHHOH KOHt1>Hrypal.IHeH 6naropo~Hb1X ra308 npeACTaBJlReT C060H 
KaK 6bl 3IleKTPOCTaTH4eCKOe RBileHHe 19• O/. no3TOMY 3HTailbnHIO rHApa
Tal.IHH HOH08 llleil04HbiX H llle1104H0-3eMeilbHbiX MetaililOB, a TaK>Ke HO
HOB Al 3+ , gc 3+ , y 3+ 1-1 La 3+ MO>KHO npH6IlH3HTeilbHO onHcaTb npo

cTo~ t1>YHKLIHeH paAHYCa HOH08 r /no noilHHry/ H HX 3aPRAa n : p 

1000 n2 
AH r = --------. 

( 1,35 r + 1,19) 
p 

/8/ 

Ha pHc. 1 aHa4eHHR AilR 3THX HOHOB o6paayiOT caMOCTO.RTeilbHYIO nH
He~HYIO 3a8HCHMOCTb /H303IleKTpOHHa.R IlHHH.R/. 3HTailbnHH rHAPaTal.IHH 
OCTailbHbiX HOHOB B np~eilaX T04HOCTH paC4eTa pa8H.RIOTC.R 3Ha4eHH.RM 
3HTailbnHH rHAPaTal.IHH, onpeAeil.ReMbiM no ypaaHeHHIO /8/, HilH npe-
8biWaiOT HX I eM. Ta6n. 3/. B nocneAHeM cny4ae 34>4>eKT o6ycnoaneH 
H36biT04HbiMH KOBaileHTHbiMH CB.R3.RMH 3a C4eT B3aHMOAeHCTBH.R Heaa

nOilHeHHbiX op6HTaileH C MOileKyJlaMH BOAbl. 
no3TOMY ypaBHeHHe /8/ n03BOil.ReT onpeAeilHTb IlHWb HH>KHHe npe

AeilbHble 3Ha4eHH.R 3HTailbnHH rHAPaTal.IHH HOHOB caepXT.R>KeilbiX 3Jle
MeHT08 /CM. Ta6n.2/. 
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Puc.2. 3aBHCH~OCTb 3H

TaJihnHfi rHApaTa~HH (.~HI') 
HeKOTOphlX HOHOB OT pac

CTOHHHH YPOBHeH (/S/) 
COOTBeTCTB~~X aTOMOB 
B OCHOBHOM COCTOHHHH, 

j 
~-: ~~-~~= J 113+ 

200+--~~--T--r--T--r--.--r--r--r--r--r--r--r~~·· 
0 2 3 4 5 6 7 8 9 10 , 12 13 14 15 

IS/ (lB) 

B cny4ae ~3o3neKTPOHH~x ~OHOB 115 1+ ~ 116 2+ /KBa3~-144-KoH
$~rypa~~~l 3T~ Ha~MeHbW~e 3Ha4eH~~ np~H~Ma~TC~ KaK HCT~HH~e 3H
Tanbn~H r~APaTa~~~. BecbMa eepo~THo, 4TO 6onbw~e 3Ha4eH~~ S 
(s-p; P 1; 2 -P 3; 2 ) HCKn~4a~T rH6P~A~3a~~~. Heo6XOA~MY~ An~ o6-
pa30BaH~~ KOBaneHTH~X CB~3eH. l 

Ha p~c. 2 nyTeM 3KCTpanon~~~~ o~eH~Ba~TC~ eenH4~H~ n 1'1 H [' 

~303neKTPOHH~X ~OHOB 113+, 114 2+~ 1153+.8.p~AaX Jn+-Sn2+-Sb3+ 
~ Tl +- Pb 2+- Bi 3+ ~Me~Tc~ n~HeHH~e napannenbH~e Koppen~~~~. 

B ~3o3neKTPOHHOM ·P~AY 1131+- 1142+ - 1153+ IKBa3~-112-
KOH$~rypa~~~l H3-3a nOB~WeHH~X 3Ha4eH~H /S/ 3Ha4eH~~ 3HTanbnHH 
r~APaTa~H~ TO*e nony4a~TC~ OTHOC~TenbHO H~3K~M~. 

npaea~ OPA~HaTa Ha p~c. 1 n03BOn~eT cpaBH~BaTb pe3ynbTaT~ 
3TOH 3KCTpanon~~~~ c AaHH~M~, pacc4~TaHH~M~ no ypaaHeH~~ 181. 
6 

J 

nony4eHo xopowee coenaAeH~e 3Ha4eH~H 1'1Hr, HaHAeHH~x ABYM~ 
cnoco6aM~, 4TO COOTBeTCTByeT npeACTaaneH~~ 0 r~ApaTa~H~ 3T~X 
~OHOB TOnbKO 3a C4eT 3neKTPOCTaTH4eCK~X B3a~MOAeHCTB~H. An~ f'1 H !' 
B~6paH~ cpeAH~e 3Ha4eHH~, npeACTaBneHH~e B Ta6n.2. 

3HTanbnHH rHAPaTaqHH ~OHOB 112 2+,113 3+ H 111~ on~eAen~n~Cb 
nyTeM ~HTepnon~~HH Ha H3o3neKTPOHHOM y4aCTKe Hg 2+- Tl +, 
a 1'1Hr1111+1- Ha y4aCTKe Au+-Hg 2+ lp~c.11. 3To, aepo~THo, 
MaKCHMaflbHO B03MO*Hwe 3Ha4eHH~. 0HH MoryT 6~Tb HH*e, ecnH H3o-
3neKTPOHHa~ KPHBa~ 11 ~ - 112 2+ - 113 3+ 6yAeT HaXOAHTbC~ npa
eee nHHHH Au+- Hg2+- Tl3+ IK~~ nHHH~ Au+- Hg 2+- Tl 3+ no cpaa
HeHH~ c nHHHelii Ag+-Cd2+ -Jn3+/ .C 6onbwelii eepoRTHOCTb~ cy!l4ecT
eeHHO 6onee B~COKHe 3Ha4eHH~ 3HTanbnHH rHAPaTa~HH no cpaBHeHH~ 
C pe3ynbTaTaMH paC4eTa no ypaaHeHH~ 181 O*HAa~TC~ B cny4ae HOHOB 
111+, 1122+, 113 3+ H 111 ~ H3-3a HH3KHX a6con~TH~X 3Ha4eHHH S. 

B Ta6n.3 npeACTaeneHa pa3HOCTb 

- 1-(l'lH -AH (r ))=A(_!_I'lH ), n r rp n r 
19i 

KOTOpa~ nponop~HOHaflbHa 3HeprHH KOBaneHTH~X CB~3eH. 
O~eHeHH~e HaMH 3HTanbnHH rHAPaTa~HH cooTBeTCTBY~T o6114eH TeH

AeH~HH An~ rpynn roMonoroe. 
Ha OCHOBe AaHH~X Ta6n.1 H B~fipaHH~X 3Ha4eHHH 3HTanbnH~ rHApa

Ta~HH 1Ta6n.21 C npHMeHeHHeM ypaBHeHHH 151-171 paCC4HTaH~ CTaH
AapTH~e noTeH~Han~ 3neKTPOAOB. Pe3ynbTaT~ pac4eTa xopowo corna
cy~Tc~ c nHTepaTYPH~MH AaHt'i>IMH a cny4ae noTeH~Hanoe 113/113 + : 
11411142+; 1151115+; 1191119+ H 1201120 2+. Bo acex APYrHx cny-
4a~x HMeeTC~ HX 3aMeTHoe paCXO*AeHHe, 

Ha OCHOBe onpeAefleHH~X HaMH 3Ha4eHHH 3HTanbnHH rHAPaTa~HH, 
aepo~THO, nony4a~TCft HH*HHe npeAenbH~e 3Ha4eHH~ CTaHAapTH~X 
3neKTPOAH~x noTeH~Hanoe 111 I 111 +; 1121112 2+ ; 111 I 111 3+ 3Ha4e
HHe E0 11611162+, npeACKa3aHHoe B pa6oTe/ 4/, HaXOAHTC~ a npoTH
eope4HH C HaWHMH O~eHKaMH. 

M~ nonaraeM, 4TO anHAHHe o6ono4e4H~x 3$$eKTOB lnepBH4H~x 
~ BTOpH4H~X pen~THBHCTCKHX 3$$eKTOBI Ha 3neKTPOXHMH4eCKOe noee
AeHHe CT3, o~eHeHHoe Ha ocHoee Koppen~~HH 1'1 H r c 1'1 H~ ( r) H IS I , 
Y4HT~aaeTc~ ny4we, 4eM npH npocToH 3KcTpanon~~HH Heo6xoAHM~X 
TepMOAHHaMH4eCKHX aenH4HH HnH nOCTO~HH~X ypaaHeHHH 6opHa. 

BenH4HHa l'lHred nPeACTaen~eT co6oH TepMH4ecKHH 3$$eKT a cny4ae 
nepeMe!14eHH~ OAHOrO MOflll 3neMeHTa A H3 CTaHAaPTHoro COCTO~HH~ 
B COCTO~HHe aACOp6~HH Ha MaTepHane 3neKTPOAa npH HH3KOH CTeneHH 
ero nOKP~TH~ IAH$$epeH~HanbHa~·3HTanbnH~ HeTTO-aACOp6~HHI. 
f'lHred onpeAenftflaCb Ha OCHOBe paCC4HTaHH~X 3Ha4eHHH AH~$epeH-
~HanbHOH MOn~pHOH 3HTanbnHH aACOp6~HH lnpH HyneBOM 3anonHeHHHI/12/ 
H CTaHAapTHOH 3HTanbnHH ra3oo6pa3H~X 3neMeHTOB/13/COOTBeTCTBeHHo: 

l'lHred =l'lHa +1'1H0 298 (r). 
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CpaBHeHHH 3HTanbnHH rHApaTaQHH HeKOTOpMX HOHOB 
c paccqsTaHHhlMH sHaqeHHHMH xax WYHKQHH PaAHYCa H 
I ecnH np~nonaraeTCH, qTo HOHM HMeiOT 3nexTpOHHbJe 
KOHWHrypaQHH 6naropogHbiX rasoB/ 

Taonaqa 3 

sapHga 

Ho:H----;p::~::c----------~-~~~/n~.~.HWr=--------------------------
(IIonHHr) (wn.a.-a.) • ("- • Hr) 

cu+ 
Ag+ 
J.u+ 

ur+ 
cu2+ 

Au3+ 
1113+ 
zn2+ 
Cd2+ 
Hg2+ 

II~ 
In+ 
n+ 

na+ 

Ga3+ 

In3+ 
Tl3+ 
1133+ 
sn2+ 
Pb2+ 

1142+ 

115+ 
.A.s3+ 
Sb3+ 
Bi3+ 

II 53+ 
Po2+ 
1162+ 

X IOIO(M) Hac!'O~ h/)/ J~eHHe J (lfJ(,1Vr.-a) 
1

9
1 }l86o'l'a 18) ~e 

0. 96 5801 ) 402 -1?8 
1,26 461!) 346 -II5 
I ,3? ooi-> 329 -255 

(I ,3) ?50 3«> -410 
0,69 10312.) 943 - 88 
0. 95 1568 12!3 -355 
0.76/4/ 1630 !354 -~6 
0,74 1004 914 -91 
o. rn 891 eoo -91 
I ,IO 904 7.f/ -156 
0,75/4/ 1040 - 908 -!32 
1,32 ~) ~ +3 
I , «> 32I 325 +4 

I, 4lJ/ 4/ 305 325 +20 
1,46/6./ 314 +9 
0,62 1463 lEO +17 
O,SI 1350 I3I4 -36 
0,95 1347 I2I3 -I34 
I ,00/5/ I560 IIB1 -379 
I ,12 785 7«:1 -45 
!,20 743 7!2 -31 
!,20/4/ 695 712 +I7 
!,3!/6/ 676 -!9 
I ,50/4/ 3II 3II t0 
0,69 IW) I4I4 -35 
0. 90 12252) !247 +22 
I ,02 !2232 ) II69 -54 
I,0/4/ !2!0 IIBI -26 
I ,20 9362) 7!2 -224 
!,35 664 664 tO 

I I PaccqHTaHo no 191 /c ~H (H)= -1076,3 K]J;JK/r - a /. 
[' 

2/ PaccqHTaHo Ha ocHoBe 3HaqeHHH Eo /20/ 

8 

Kone6aTenbHYO 4aCTb ~3MeHeH~R 3HTpon~~ npo~ecca, on~caHHoro 
B 3.2, MO*HO np~6n~3~TenbHO o~eH~Tb KaK $YHK~~O OC~OBH~X 4aCTOT 
4~CT~X $a3 A (v A) ~ 3neKTPOAHoro MeT anna B (v8 ): ~Ss == 3Rln vA lvB. 
np~ 3TOM npeAnonaraeTCR, 4TO aACOp6~poeaHH~e 4aCT~~~ KOne6nOTCR 
e pe3oHaHce c MeTannoM B ~ ~MeOT TP~ Kone6aTenbH~e cTeneH~ ceo-
6oA~· VA HaXOA~nCR Ha OCHOBe OTHOWeH~R SA(k)=3R[lnkT/n•vA+ 1,333] 
c np~MeHeH~eM onpeAeneHH~X nyTeM 3KCTpanonR~~~ 3Ha4eH~H 3HTpo
nl-11-1 TBePA~X CT3. OcHoeHaR 4acToTa MeTannoe B pacc4~TaHa ~cxoAR 
~3 TeMnepaTYP ,lle6aR I 141. 

4. PE3YnbTAT~ PAC4ETOB H 06CY~,llEHHE 

B Ta6n.4 npeAcTaeneH~ pacc4~TaHH~e no ypaaHeH~o /3/ 3Ha4eH~R 
E

50
% ynbTpaMan~x Kon~4eCTB r~noTeT~4eCK~X 3neMeHTOB a cny4ae 

np~MeHeH~R pa3n~4H~X 3neKTPOAH~X MeTannoB. ,llnR'3neMeHTOB 111, 
116, 119 H 120 noKa He MoryT 6~T~ npoeeAeH~ pac4eT~ 1-13-3a oT
cyTCTB~R Heo6XOA1-1M~X KOHCTaHT/ 121 AnR onpeAeneHHR 3HTanbnH~ aA-

cop6~1-1H. 

PaBHoBecHMe noTeHQHanbi MeTannHqecKHX 3nexTpogoB 
no AOCTH~eHHH 50%-Horo OC~eHHH cnegOBhlX KOnHqeCTB HOHOB 
112:..- ; I IJ-i-; I 14 ~; ; I I.J: H am:!:. 

II22+ 
0 

E = + 0,90 

lleTaM 
N•' + 0,73 

Pel + I,Ol 

Pt + 0,90 

'"'' + 0,96 
A' + 0,80 

Aw + O,G4 

Rh + 0,84 

lr + 0,80 

Re + 0, '78 

Fe + 0,52 

II3+ 

+ 0,18 

+ 1,01 

+ 0,62 

- 0,0? 

+ 0,99 

+ 0,43 

+ 0,34 

+ 1,32 

+ 1,32 

+ 1,33 

+ 0,4? -

II42+ 
+ 0,93 

+ 1,22 

+ 0,86 

+ 1,34 

+ 1,24 

+ 0,94 

+ 0,84 

+ 1,40 

+ 1,39 

+ 1,40 

+ 0,91 

II5+ 

_- 1,30 

+'0,'78 

+ 0,53 

- 0,21 

+ 0,22 

- 1,?5 

- 1,5'7 

- 0,83 

+ 1,38 

+ 1,40 

- O,OI 

p,3+ 

- 2,32 

-1,'72 

- 1,0i 

- 1,09 

- 1,73 

-I,?? 

- 1,32 

- 1,41 

- 1,41 

- 1,?5 

- 2,18 
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Pe3ynbTaTbl noKa3~Ba~T, 4TO nyTeM e~6opa noAXOAR~Hx 3neKTPoA
H~x MeTannoe MomHo ocy~ecTBHTb npo~ecc ocamAeHHR CT3 H3 BOAH~x 
paCTBOPOB npH ynbTpaManbiX KOH~eHTpa~H.FIX, 3neKTPOOCamAeHHe MOmeT 
npoHcxoAHTb npH cy~ecTeeHHo 116onee nonomHTenbH~x11 noTeH~Hanax, 
4eM cneAyeT H3 ypaeHeHH.FI HepHcTa /e 3aBHCHMOCTH oT E0 H KOH~eH
Tpa~HH HOHOB/. BepO.FITHO, MOmHO nony4HTb 3Ha4HTenbHY~ CTeneHb 
OTAeneHHR CT3 oT aKTHHOHAOB /cp. c Ta6n.4/. KaK noKa3~eaeT 
npHMep C aMepH~HeM, paCCMOTpeHHbl~ MeXaHH3M B3aHMOAeHCTBH.FI C Me
TannaMH TaKme 6naronpH.FITCTByeT ocamAeHH~ aMepH~HR, He06XOAHM~H 
AnR 3Toro noTeH~Han 3neKTPOAOB He npee~waeT-1 B. 

0TAeneHHe OT aKTHHOHAOB MomeT fi~Tb peaiiH30BaHO, ecnH ocamAe
HHe CT3 npoHCXOAHT npH noTeH~Hanax, MeHbWHX noTeH~Hanoe B~Aene
HHR BOAOPOAa. TaKHM o6pa30M, MOmHO HCKII~4HTb HemenaTeiibHOe rHAPO
IIHTH4eCKOe OCalKAeHHe aKTHHOHAOB. 4To6bl rapaHTHPOBaTb HaiiH4He 
4HCTbiX y4aCTKOB Ha noeepXHOCTH 3IIeKTPOAa, KOTOp~e Heo6XOAHMbl 
AII.FI aACop6~HH MeTaiiiiOB, MOmHO peKOMeHAOBaTb 3IIeKTPOCOOCamAeHHe 
/HanpHMeP,112, 113, 114 BMecTe c Cu; 115 BMecTe c Jr /. 

ToT <l>aKT, 4TO "noTeH~Hanbl noKOR 11 6naropOAH~x MeTannoe e KHc
IIbiX paCTBOpax .FIBII.FI~TC.FI yme AOCTaT04H~M YCIIOBHeM ycneWHOrO npoee
AeHH.FI npo~ecca 11~eMeHTa~HH 11 ,MOmeT CIIYlKHTb OCHOBaHHeM AII.FI pa3pa-
60TKH HOBOH MeTOAHKH B~AeneHH.FI CBepXT.FilKeiibiX 3IIeMeHTOB, 6naro
npH.FITHble YCIIOBH.FI AII.FI oca>KAeHH.FI MOryT 6b1Tb TaKme C03AaHbl nyTeM 
B03My~eHH.FI TOHKOAHCnepCHOH MeTaiiiiH4eCKOH <I>PaK~HH nOTOKOM BOAo
POAa. 

Pa3nH4Hble eapHaHT~ 3IIeKTpoocamAeHHR MoryT 6b1Tb npHMeHeH~ KaK 
.nnR ner>PflrlfinTKIA MlAIIII3t--~PIA T~.., tA nna 0'50:=~~~!'!~ C"'!'"3 ~~::: :;;::~~~~:::..:;: 

cpeA. 
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3axa3bl Ha ynoMRHYTble KHHrH MoryT Ob1Tb HanpaaneHbl no anpecy: 
101000 Mocxaa, rnaano'IT&MT , n/R 79 

H3naTenbCKHH OTnen 00benHHeHHoro HHCTHTYTa RnepHbiX HCcnenoaaHHA = 

AAxnep 6., Pocc6ax r. 12-83-718 
AAco~~MA MeTannoe Ha MeTannM~CKMX noeepxHOCTAX 
H B03MO*HOCTH ee MCnon~3088HMA 8 AAepHoA XMMMM. 
811MAHMe B3aMMOAeMCTBMA rMnoTBTM~CKMX 3neMeHTOB B o6MCTM Z • 114 
C pa3nM~HWMM 3neKTPQAHWMM MeTannaMM Ha MX 311aKTpooca~eHHe 

0oTeH~Man, Heo6XQAMMWM AnA 311aKTpoXMMM~8CKOrO OCa*AeHMA MHKPOKOnH~eCTB 
MeTaMa A Ha noaepxHocT~ 3neKTPQAa /MeTaM B I, aaMeTHO aaaMCHT oT aAcop6-
~HOHHOro B38HMOAeMcTBHA Me*AY HMMM. C 3TOM TO~KM 3peHMA paCCMaTpMaaeTCA 
B3aMMOAeMCT8Me Me*AY MeTaMM~eCKMMM 311aKTpQAaMM M3 ~MX MeTaMoB: 
Ni , Pd , Pr , Cu , Ag , Au , Rh, Jr MFe - ... CneAOBWMM KonM~ecTaaMM rMnoTeTH 
~eCKHX 3neMeHTOB C Z • 112-115 8 ycnoBMAX HX 3neKTpooca~eHMA Ha noaepXHO• 
CTH nepe~MCneHHWX aneKTPQAOB. CAenaHW BWBOAW 0 803MO*HOCTM BWAenBHHA M o6o
r._eHHA rHnOTeTH~eCKHX aneMeHTOB aneKTPOXMMM~eCKMM CnOCo6oM. 

Pa6oTa awnonHeHa a na6opaTOPHH AAePHWX peaK~MM OMRM. 

Eichler B., Rossbach H. 12-83-718 
Adsorption of Volatile Metals on Metallic Surfaces 
and the Possibilities of its Application in Nuclear Chemistry. 
The Effect of the Interaction of the Predicted Superheavy Elements 
with Z around 114 with Various Metallic Electrodes 
on their Electrodepositlon 

The potential of electrochemical deposition of the trace amounts of 
a metal A on a metallic electrode surfaces 8 Is a function of the adsorption 
interaction. The effects of interactions between the Ni, Pd, Pt, Cu, Ag , 
Au,Rh,Ir , Re and remetalllc electrodes, and the trace amounts of the 

elements wi th Z• 112•115 were evaluated under the conditions of the electro 
depos ition of these elements on the surface of the above electrodes. Con
clusions are made as to the possibilities of the separation and enrichment 
of the predicted superheavy elements by electrochemical methods. 

The Investigation has been performed at the Laboratory of Nuclear 
React Ions, .1 I NR. 

Communicat ion of the Joint ln~titute for Nuclear Res .. rch. Dubna 1983 

nepeBOA O.C.BHHOrpaAOBOH 


