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Preparation of NiCo-LDHSVMT composites and its electrolysis
performance on ureafor hydrogen production
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Abstract: NiCo-LDHs/VMT composites were synthesized by combination of Ni(NO;),*6H,0, Co(NO;),*6H,0
and urea with vermiculite (VMT) via hydrothermal method, characterized by XRD, Raman, TEM, SEM and
XPS, and then used to electrolyze urea for hydrogen production. The effect of preparation conditions on
their electrocatalytic performance for urea oxidation reaction (UOR) was analyzed via three-electrode
system. The results showed that NiCo-LDHs/VMT composites had both micron sheet structure of VMT and
hexagonal structure of NiCo-LDHs. Ni,Co;-LDHs/VMT prepared at n(Ni) : n(Co)=2 : 1, reaction
temperature of 100 °C, reaction time of 8 h exhibited good catalytic activity. When the current density was
10 mA/cm?, the UOR overpotential was 0.98 V. Under the conditions of current density of 10 mA/cm” and
potential of 1.35 V, Ni,Co;-LDHs/VMT could electrolyse urea to produce N,, and at potential of —0.23 V,
urea could produce H,. Ni,Co;-LDHs/VMT displayed stable electrolytic performance of urea, which could
work statically for 10 h and kept the potential basically unchanged.
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Fig. 2 Schematic diagram of three electrodes used for urea
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Fig. 9 UOR performance of Ni,Co,;-LDHs/VMT prepared
at different reaction time

ME 9 T LA, YA 10 mA/em? [,
bt 25 52 o7 B[] ( 4~12 h) fA38 0, NiyCo,-LDHs/VMT
B UOR HEAL RECE IR G TS (E 9a). &

LDHs/VMT A UOR B 4150 1.39, 1.38. 1.35,
1.39. 1.38 V, &N, Ni, Co#hyat b,
PEAL R R 3 AN TA] . NipCoy-LDHs/VMT 7E LI
A 10 mA/em® I UOR st B 467, 52 KRB0 A 72
fhaFy, SRR 4. 6. 8. 10, 12 h B &Y
Ni,Co;-LDHs/VMT HJ UOR it HL 74351k 1.02.,
1.01. 0.98. 1.02. 1.01 V, XKk, Ni. Co ¥
JO B E FE AN ], R R0 F i R TG AN TR] o 2 s g
mfa] & 8 h B, il 459 Ni,Co,-LDHs/VMT E. A 5%
fIRHY UOR HE A7 Fladk ML, 3% BF AR A HRL i R 2 1%
P 35 5 o
223 BERJEM YR

P10 Ry S s fa) 8 oAk, AST) sz 1 i B o ol 4
fY) NiCo-LDHs/VMT & &M EHELERERI M, 1
WaveDrive 10 %Y HAb2% T A/Euh Hp 470 ﬁ‘io

a Ni,Co;-LDHs/VMT

100F" oo
= ——100°C
& 80F——120°C
% ——140 °C
E 601

i

& 40

£

pesd

[\
(=]

(=]

1.0 12 14 1.6 1.8
L AZ/(V vs. RHE)
b
102}
100}
2
E
-
£0.98
0.96 |
80 100 120 140
B/ C
a—LSV fiZk; b—idHif
B 10 AR S R #4519 NiyCoy-LDHs/VMT fi UOR
leaiid

Fig. 10 UOR performance of Ni,Co;-LDHs/VMT prepared
at different reaction temperatures
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