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The Hydrogen Evolution and Entry Reaction on Nickel
in Acid Solutions by Determination of Permeation Rate
by
Yoshiichi SAKAMOTO and Akira MIURA

(Department of Materials Science and Engineering)

The investigation of the electrolytic hydrogen evolution reaction on nickel has been carried out
in both H,SO, and HCI solutions, using permeation-potential and current-potential relationships as a
diagnostic criterion for mechanism determination.

The mechanism for hydrogen evolution reaction on nickel in both solutions, regardless of the
addition of H,SeO; is a “Slow discharge-fast recombination”, not depending upon pH values.
However, the experimental results could not distinguish that the mode of adsorption of hydrogen is
either the Langmuir or Temkin type. The effect of addition of H,SeOs; may be attributed not to so

much the lowering the binding energy of M-H.ss bond as the increase of the entropy change of

adsorbed hydrogen atoms.
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2774 -6
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1,50, =7
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BEEH» SR LIz, ZORRE, WThoBERbL=y
TV ETOERAKRORERCHEE L SBORE &
WHEFEE” (Slow discharge-fast recombination) T
5 EHEwRIN, & 56122 OB Ho.SeO: ImINDAE
B LU pH HEORLKFTFEL B2 Edtbh o,
L LIRERER S Langmuir # T & 2 7 Temkin &
ThHhELEPIHETE DT,

i

LIS
—REBABFRTOEE ETORBRRERIGIC BT
BEJREBRIIRD L D IcKb SR B,

kl
M+H*+es=M-Hads

ko
......... BB LR (a)
M-Hags+ M-Huos 22 2M + H,

......... RSB (b)

k.

M-Haas + H* +e 5= M+ H,

~~~~~~~~~ BRI B ©
MﬂmééMHm

......... % T ER e (d)
2 ZTM=%8, M-Hass = BEKE, M-Has = B

K&

m “BoumEa-HXoEREE %% (Slow

discharge-fast recombination)

(EARHEE M-Haas DRETH % Langmuir 2R
BEOSARRERFRCHEFERSZVOT, &,
TR ERE L AR D, TUOZIRKIGEE,
F VEBEREEIIRATRDENS,

ic=2F+ ki an(1—6)- exp(— BEF/RT) (1)

IITh=HEEBOEAGOREEY, F=77
S F—EH, an=KEA X VOIER, 0= KkFHEE
, exp(—BEF/RT)=&WHEMH D EEL 2V
¥—JH, B=ERBANT, BE1/20EE LD, E=K
FOEE. BESERBIFEREICHE LTS L,

k(R 0 =k_o(1—6)p (2)

22T ko ko REREARBEDES M, HHFEOEE
E, KF=HHEE T A= —, p=KkEHE.

202 WEHREBOKREGRE TR XD,

J:Q. .kS.M (3)
L ks BV RV

ZZT kay ks BKRBIRER O ES [, HH RO
EEH.

—77, EHEREER#E S Temkin MOFERED
BESORIREARBRRFECHEERNEL kY,
ZDIEADBHEANARNVYEE TREE T 5 ERG
HERIR TROIND,

ie=2F+ ki~ an-(1— 0)exp(— 8 70/RT)-

exp(—BEF/RT) (4)

Z 2T Temkin NERRBF BT 2 RERITIHE
B L THBEEELRH 2 LEELTWS, DD
AGe*=4Go™—670RT THRb &N, r=Temkin /¢
T A—=F—, = REFIREIC BT 2 NHREF T,
BE /2, Th2BESRBEIRATRbENS,

koK 0)+ exp(2070/RT)=h-o(1—-0)*- exp

(—201-8)#0/RT}-»  (5)

22T, $EMETED 08 XU (1-60) OB{LRIER
HIZH L THERBINEVDT, J- KNT 2 0 DFSIE
—EEHET, Lo TKREEBEE RN 3,
Jo= P F '% (6)
8 S REAREFEOMEEFAPRERE LT




94 A F—ZH R

HE < BEOFEEEABERECE =1 L BT 3.
L7ztd > TKEBBEE J- 3R (6) K&
Btz 5,
M “HERE-ERKLEOBEERN" #58 (Coupled
discharge-electrochemical desorption)
Langmuir BIE D4 | BEER L EXLEAH
BERMED RSEENE LWL O TIRADRIL D,
Fkican(1—6): exp(—BEF/RT)
=F- ki an -k 0+ exp(—FEF/RT) (7]
ZITh=BRIFENHERBEOESRAOREE
B, ThO2REEEREORBEEMREFE IR L2
3,

Dok .k
S L Sy, (8)

Temkin BE DHE | BEARREFEOHEEIER
DALV LR NVYE E TREAFEELERERETIK
IEERRD LD %5,

kv an(1—80)-exp(—876/RT)-
exp(—BEF/RT)= ks aw (k' 6)- expl(1—3) 6/RT):

exp(— BEF/RT) (9]

Liedo TAERBEERERRA TRbEN S,
=D g ks A

A A S o (10]

E e FEEEAREREOS S b BRI IARER
REOWBEKREEE (10) XeFERFIcE 2,
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