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Study on electrocatalytic performance of Ptlr/CF bifunctional electrode in
hydrogen production from ammonia
WANG Zhong-hua, ZHENG Song-sheng, ZHOU An-you, CUI Wei, WU Meng-jie,

YAO Yu-dong, WANG Zhao-lin~
(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract; Ptlr/CF bifunctional catalytic electrodes are prepared through the controlled electrodeposition method by
using carbon fiber paper (CF) as the substrate, and their electrocatalytic performance for ammonia to hydrogen is
investigated. It is shown that Pt and Ir uniformly deposit on the substrate fiber skeleton with a flower cluster-like
distribution , and the needle-shaped nanodendrites formed on the surface provide abundant active sites for the catalytic
reaction. When it is used as an anode for Ammonia Oxidation Reaction ( AOR) ,the Ptlr/CF catalytic electrode shows an
AOR onset potential of 0.39 V (vs.RHE) and a current density of 134.4 mA -cm™ in a mixed electrolyte of 1.5
mol-L™" KOH+1.5 mol - L™ NH,. As it is used as a cathode for Hydrogen Evolution Reaction ( HER) , the Ptlr/CF
catalytic electrode achieves a hydrogen evolution performance of 100 mA+cm™ at 0. 121 V (vs.RHE) and shows better
electrocatalytic performance and stability than the Pt/CF electrode.
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X TR I3 AT FEAT 535 I X S AT 554X (XRD,
Rigaku Ultima V') YR AR 4 3 1 AR S5 44 3204 7
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A A T AR IR B L TR BT AR Y i 1Y
SRV X 5 O™ Ve B R AR A G, FEL Bl 3 1T V1 #E 1)
OH A FI 4 7T , BLi O 1% i Ak e e PEAE
Fi, K35 KOH ¥ M 0.5 mol/L HEHIZE 2.0 mol/L,
AOR A I (H F i E — 2D 1, (R ke f v
AV RIS (L FEL 36T o7 B4 LVt P2 A 6 RS, X 5 OH €
3 T v oA P A VR AR R A% B M A 567, AT B
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12,0 mol/T. KOH ¥ B Ay il 2k , 4 5 76 W (i FHL
W LR 2SN, A LFE A, RIE Peng
25081 Silva 251 BOAE , OH™ ¥R BE 3 5 IR F) T
KA AOR, JEH 2 OH™  H,0 Hl NH, 22 [] 7716 W
e AR IL A TR R L
OH™ M [a] =4 * NH, Al £l AOR,

Ptl/CF f# Ak HL 8 78 AS [5] NH, ¥k B2 (%) o
(1.5 mol/L KOH) HLf# W A R h iy CV Hh & tn &l 5
(b)fi7n, ME 5 (b) Hal LA Y, bl H i T
NH, WM TR, A i % o R Kk s, it
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B AE T BN A IE RS | 3 5 F R R B TR
Y NH, 70 B e (] W B F0 NH, A G, {45
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HL 3L (R U

ifE— SRR TE 0 FL AR IR ZR (1.5 mol/L KOH+
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Hal DL Y R AR CF 98 I LAY AOR 51k,
Ptlr/CF 4k FE B 5 7 3 B A1 A9 82 6 FL 67 (0,39 V
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R R B BT P/ CF WA R 0T 7 14 H 37 45
1E, 3% 5 F R R 1T ™ A R e S 5 0% T B
A, MRS LSV M2 MY Tafel fhZanl&l 5
() s, MWIE 5 (d) H Al LUE 2, Pilr/CF , Pt/CF
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mV/dec, KW Ptlr/CF {1k L BAG 00 5 10 2 A
bk rERe,

Ptlr/CF fiEAb HL AR ZEAS [ B F /9 CV i 4
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Kl 5(e)Iim. IWEI5(e) ] LUE i, Bl H A W
TEEE Y FE R, AOR WA FL i f & 35, M 25°C 19
62.5 mA HAN3] 75°C 1Y 339. 3 mA , L SR & 2R
SAEBT IR TR — 2 MR AR T
AOR LA HLAT , AT 57 1) 4 T H 4 1k 52 vy 1k &=
(R TR % fh sk 6, Be o, 38 3 B2 2 12 i 7 B
[ Arrhenius equation, W3 (4) ], X ARRE T In K
5 T RS R TS, a5 B 5 (f) fis 3T
FARE] T AOR EMIGEILAR E, = 26.52 kJ/mol, %
LT C A SCER R IE 1Y 31,60 kJ/mol, 5 Yang
D4R Y 23. 46 kJ/mol BT , AR T 2 A4
it SN RS AL BE (2928 70~170 kJ/mol ) 7"
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(b) Ptle/CF #EAR[R] NH, ¥ Rt (1. 5 mol KOH)
HLARR P Y CV ik

290 02 04 06 08 10 12 14
HLJE/ V(vs. RHE)
1—CF ;2—4A /5 ##f ; 3—Pt/CF ;4—Pilt/CF
() NI AR AEIR A L (1. 5 mol KOH+1.5 mol NH;)

Hriy LSV 2k

Fp4EZE . Pilr/CF XIDEEBIREZ NGBS PEVBELIEEEAR <111 -

800

2

241 mV/dec
3

/’1;:‘:/:&:
2

g8

1

L 110 mV/dec
200

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Log j/(mA - cm™)

1—Ptlr/CF ;2—Pt/CF ; 3—41 F Fa. A%
() R TEIRA AR (1. 5 mol KOH+1.5 mol NH;)
H ) Tafel pHZk

HL 3 BE /(mA « cm™2)
W B W
8 8

(0.9674,339.3)

350
300 4\
250 F /
200+ /

= 150 /
2 100+
sof

|
|1 (07884, 131.1)

—(0.7204,62.5)
\\‘ T

=3000020406081.01214 161820
HLJE/V(vs. RHE)
1—25°C ;2—40°C ;3—60C ;4—75°C
(e) NIRRT Pilr/CF 7EIR A HUAFB (1. 5 mol KOH)

g cv g

7.5

7.0
T 65r
g
S 6.0f
< L
E 5.5
E 5.0r
5 4.5+

4.0

3.5L n . n . . L
28 29 30 31 32 33 34 35
1000 7-/K!

(H)In K5 T AL ERIE A
B5 AR EZEM P/CF 1 AOR M6ty %

2.3 HBEATSRAEMEEENK
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