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Study on Electrodeposition Process of Ni-Mo—-Fe—La Alloy
Hydrogen Evolution Electrode
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Abstract : The Ni-Mo-Fe-La alloy was prepared by electrodeposition method , the effects of electrodepo-
sition process parameters, such as the concentration of lanthanum chloride and sodium molybdate , cur-
rent density and electrodeposition time on the hydrogen evolution performance of the Ni-Mo-Fe-La alloy
were investigated , and compared with the hydrogen evolution performance of Ni-Mo-Fe alloy. The results
showed that the Ni-Mo-Fe-La alloy prepared under the optimum conditions had better hydrogen evolution
catalytic activity than Ni-Mo-Fe alloy. The Ni-Mo-Fe-La alloy electrode had higher specific surface area
and exchange current density , lower apparent activation energy and electrochemical impedance of hydro-
gen evolution reaction, and higher corrosion resistance. The SEM results indicated that the Ni-Mo-Fe-La
alloy was composed of many smaller particles, which had a compact and rough surface.

Keywords: Ni-Mo—Fe—La alloy; electrodeposition ; hydrogen evolution overpotential ; electrocatalytic

activity

SN EEA TR AT BT AR A E AR IR AR SRR N 21 it
W R MIEMRETHAET ZRN . & DEEAZREFTR A AR . AR K SR R

WS 2020-04-13 1EE B 2020-07-12

EERE /. 14 (1986— ), 2, W58 4 , YU, Email : hunanxuchao@163.com
BHEE: 15725, Email : 328645049@163.com

BEeWE: WA HE TAEMRIUH (19C0221,18C1185)



-8 Aug. 2020

Plating and Finishing

Vol. 42 No. 8 Serial No. 329

AR WIS IR EL IR Sk B
U ) LA AR LA R P A AR =
T4 Ni-Mo-Fe & 4 B AL AT 01k R fe s
i A 4 BA MR M R YERE i we kB
RN i e o T I N S 2 1)
TAEB R . W SCHERAGE 76 A SR S
FEPERERC AL, XRCE 47 il 2 T 2 e b &
AB 1 Ni-La & 4 , i 0ME 55 1 45 19 Ni-Mo-La & 42
() T &0 L7 HE Ni-Mo & 42 Ik 80 mV. A7 X
Tk B T E A RE R R A R TR
VA A JRURE 7, (DR R R 4 o R R ASOR
SRR e M T RE R 2 Shokr A1k B =R Y
S R A

AR PTG %5 T Ni-Mo-Fe-La 5 42,
98 T U T 22806 Hobr & PERE R w54
BT T FURR T r A AR BT ST RTS8 ol 2 B

1 SKIEERS

1.1 Ni-Mo-Fe-La B} #l &

K P H TR 1 45 Ni-Mo-Fe-La i 8 , BT i 3
PR 1 em x 1 em (550 R, BAAR R B . 5040 F L
DUR R R R T G AP AR FT B | DR o5 v Lk 1R 55
Bl K PESE

Ni-Mo-Fe-La 54 (% FEL UT RV W 4H Bl S DLAR T
AR BRERER 70 /L FHBREN 15~35 o/L Bz W
16 o/L AL 0.5~8 /L AL 10 o/L KPR
B1120 /L A HE 3 o/ L I FBETR4M 3 o/L PLIR M
MR 1 g/L.1,4-T HR_FE0.1 o/L BH5 0.5 /L .+ %t
FEBRER AN 0.1 /L, UUARET [A] 24 20~60 min , HL 3 27 iE
h2~6 A/dm?®, 5 R 40 °C L, pH (R 11, 5% &
EIER
1.2 EHRHRIE

& H ISM-6700F 37 J 5 451 4 . 1 b Sl 58 W ¢
PR R RHOWIE S . R CHI760B A H1{k 2% T
P I3 A A Ei Al Pk B T 2R FH = A
& %, DL 45 B9 Ni-Mo-Fe 1 Ni-Mo-Fe-La 5 4 i T.
PERAR AU 1 em®, 2 HOHE N He/HeO HLHE ,
A By LB A R TED AR L LA TR R 30wt% KOH ¥
VL IR R R 30 °Co IR B AR B Ak Hh £ ) H A7
N 1 mV/s, HERPERAEW AL KT L4 5K
W AC K B B e TP BT EIS )N , ¥ % H

BRI AL LRI 5 mV 31303 0.01~
10k Hz,

2 FHERMITIS

21 BARIZSHXMNHRTBAANIM
211 SH#ERE

2 il BHU R S0 v B2 Ry 25 /L DURRURE I %% By 4
AZdm?, B A0 1.1 BB AR SR Ak B i T o A
Ni-Mo-Fe-La & 4 , W45 52 1k 8 ¥ B X Ni-Mo-Fe-La
AR BRI E 1R, AT LUE S BE
BB B B9340, Ni-Mo-Fe-La & 4x H B (9 B7
At A SRR S B . YL R 1 /L
B, FELR P HTT S S R Km0 290 195mV . Ji [
A REJE PG La BT 22 B9 AR A2 20/ 3 1
P2 FLCR AR, BT S TR M = . Y
La % &3 & , La J5i VO J& B BOb Ak 35K 1) (9 48 BAF
FHEG R & IR B 255 138 K TR R 1 i 4k 3
ARG HR BN BEAS T Ni (Mo Fe IHEA |
B 2 o it N B AT SR A TS R AR . R, Ak
B AR S 1 g/Le

280
>
260
> *
E 240t -
L ///
20t /
200
L 4
0 2 4 6 8

Copse 1 QL)
E1 SLHRERT Ni-Mo-Fe-La & & #T Sid B
sEAl)
Fig.1 Effect of LaCl;-7H,O concentration on hydro-

gen evolution overpotential of Ni-Mo-Fe-La alloy

2.1.2 SHERTNIRE

HAASHE 2,11, 028 SH R B VR JEE i) £ Ni-Mo-
Fe-La &4 , iR 8H R £ ¥ 2 X Ni-Mo-Fe-La & 4 #r
S AL AR AN 2 R . IR 2 AT, Y
BRTR B B 5 /NI B 2 AT S FL A R 0 1B
F265 mV A7, S EHIR BV B = B 25 o/L I By



2020 -8 H

BESHIE

42 S WI(EAE 3298) -0

S B AR )00 2 192 mV ., A4 Mo & &
X M AL T M S ) 3 G B AR R ANk
fIRHT IR AR FOATP I IR AR 5 2R i FIE B 45 59
BN B SR Mo 2 m AR TR B R A
Bb A R AR RN AR B 10 i — 2 HH R AR TE A
AR A5 W FEE AR 9,375 S UUR Mo 2 B A1
PRI SH R ) e AR M JE R 25 ¢/ L

280 .
60f * /
> <>
£ 20| .
= 20} \
200} J
180 1 1 1 1 )

15 20 25 30 35 40
1
Co [ (GLH)

B2 $ABEIRERT Ni-Mo-Fe-La & & # Sid F LAY
0
Fig.2 Effect of Na,M0O,-2H,O concentration on hy-

drogen evolution overpotential of Ni-Mo—Fe—La alloy

213 MBHBERZE
HARSHUR] 2.1.2  FEAN R TR H 3 2% B 1 il &
Ni-Mo-Fe-La 5 4 , - M & & b &t iz . K13
SR UURR HL I 95 B X6 Ni-Mo-Fe-La £ 4 M1 & B A7 7Y
. NE 3R LLAE B % B S KA
S BT St H AL S AT S B, F O B 4 A/dm?
B B8R AT S A Ak B AT R R Bl

280+ e
\ .
260 . /
Z 240} o
= 2201 /
200 + "
180 L— . : : :
2 3 4 5 6
Current density/(A dm?)
B3 HEiRZEEX Ni-Mo-Fe-La& & SiTHE AL
R

Fig.3 Effect of current density on hydrogen evolution

overpotential of Ni-Mo-Fe—La alloy

L B R BRI AR AR A i, A % 1T () B B
BTN A5 A 4 05 2 1 2w HEURS A &0
P s (FU R % B R B i R A R A HLbT U™
5, La” ) La( OH ), % X W i £ 4% )22 iy 22 18, LA
HEBEFrya il 8RR TR It
TR T4 Aldm’,
2.1.4 HITFABTE

HAAZHE 2.1.3 45 WA [F] i H TR B ] o) £
Ni-Mo-Fe-La 54 , JF X & & mtr Zad i i. B4
g CAR S 8] X Ni-Mo-Fe-La & 43 T &t #4711 5%
M, P L4 W A A AT S A Bl OB R ] 1Y
FER S AR S 34, 24 BURLAE [B] 24 30 min B, A 42
BT L LA /N 1000 290 193mV o AR B[]
1 30min B, PLERET ] 8K | & 4 A AT S i 7
K ATEMERE AL . F TR [A] =2 G 488 2
(A JEEE B ) 1 L 5 i) P A 0 A DA R B ) 5 B4R
25 A SR IE Y UURI [ B, B 2 R HE 2 mT g
T s R UTARE R B R KR S5/ 2 Gl .
Pt BEAREE 2 T A e tERe . Rt AR
DUBRESTE] 24 30 min,

300
/‘
280+
4
2600 o /
>
£ &
=, 240}
&
220+
200+ ¥
180L— s s - -
20 30 40 50 60
t /min
4 ETFRR E X Ni-Mo-Fe-La & &St B (L
2/
ofA1|

Fig.4 Effect of electrodeposition time on hydrogen

evolution overpotential of Ni-Mo—Fe—La alloy
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