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Electrocatalytic Performance of Pd/C Catalyst Prepared with Improved
Liquid Phase Reduction Method for Oxidation of Formic Acid
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Abstract: The electrocatalytic performance of the Pd/C catalyst prepared with the improved liquid phase reduction
method was investigated using the electrochemical, X-ray diffraction(XRD), transmission electron microspectroscopy
(TEM), ultravilet visible (UV-Vis) absorption spectroscopy. It is found that when the Pd/C catalyst is prepared with
the improved liquid phase reduction method using Na,COs to adjust the pH value of the solution to 8~9 before adding
the reduction reagent both the average size and relative crystalinity of the Pd particles in the Pd/C catalyst prepared
are as small as 3.57 nm and 1.37, respectively. This is due to that PdCl, and Na,CO; can form the complex, leading to
the decrease in the aggregation trend of the Pd particles and thus, the decrease in the average size and relative
crystalinity of the Pd particles in the Pd/C catalyst. If Na,CO; is not added, both the average size and relative
crystalinity of the Pd particles in the Pd/C catalyst prepared are as large as 21.0 nm and 6.29, respectively.
Therefore, the electrocatalytic activity and stability of the Pd/C catalyst prepared with the liquid phase reduction
method with Na,CO; are better than that of the Pd/C catalyst prepared without Na,CO;. Therefore, the improved
liquid phase reduction method is still simple, while the electrocatalytic performance of the Pd/C catalyst prepared

with the improved liquid phase reduction method is excellent.
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Fig.1 XRD patterns of (a) the Pd/C-1 and (b)Pd/C-2

catalysts
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(b)Pd/C-2 catalyst electrodes in 0.5 mol - L™
H,S0, solution



5 430 73

TS W R R LT 1 5 B4 PA/C A A TR X T R 4 A Y L R 563

0.3~0.8 'V HL/3 78 FBl N 1) — X S8 AL 18 IR0 2 PdL B9 46
i g AR B AH N T PA/C-1 i Ak ) Y 33 X 41
A3 Dt 0 1) D P Y %8 B KT Pd/C-2 AR RN X
BT PA/C-1 AT Pd KL (4 BPRLAR LA/
[IES K =R AV
2.2 Pd/C LTI ARSI WA B ELIEEE

5 b PA/C-1 1 Pd/C-2 fE AL AR TE 0.5 mol -
L H,S0,40.5 mol - L HCOOH ¥ ¥ i 41 P14K 2 il
R AERARPEARZ M b BB ] WL 2 AN IE 14
049 H TR ST 0 | A I 1 b 0 e F 57 B A A [, 6
TE 0.19 1 0.58 V Zcfq  Hii /2 R i) B 4
Tl AL | J5 A R T CO 312 AL I S A Ig  iX
S5 R PA/C AR TR Pd R RS- X5 R A% FRE X
55 i B 0 FL 0 JE AR A R, {HAE Pd/C-1 4k
AR b (& 5a),2 A% I 06 F, 3 2 B2 05 R 18.7
F1 8.1 mA -cm?, M 7E PA/C-2 #EAL I L) | (K] 5D),
BAT5 R 6.1 A1 2.0 mA -em?, X A& H T Pd/C-1 i
AR5 B Pd T 0 S kL AR RD A X 25 i AR L Pd/
C-2 AR /N L PA/C-1 AR 700 % R R 44k 1Y)
HL AL TG P L Pd/C-2 AL

20

I/ (mA-cm?)

ST o0 o2 ou o5 0%
E /V(vs.SCE)
K5 (a)Pd/C-1 Fl(b)Pd/C-2 HEAL AR TE 0.5 mol -1
H,S0.+0.5 mol/L, HCOOH ¥ i i 1 ¥k 22 1 4
Fig.5 Cyclic voltammograms of (a) the Pd/C-1 and
(b)Pd/C-2 catalyst electrodes in 0.5 mol-1*
H,SO, and 0.5 mol-L" CHOOH solution
&l 6 2 Pd/C-1 I Pd/C-2 H 1k 7 FL #) 7 0.5
mol - L' H,S0, + 0.5 mol - L™ HCOOH %5 ¥ " e o7 5
SETE 0.19 V B P Haf i 2, i B n] WL 7 Pd/C-
1 AT LR b (18] 6a), 75 1 000 s B [ H 3t %% B2
3.11 mA-em?, M 7E Pd/C-2 A7) H A L (& 6b), #
L) L2 AR 0.59 mA -em?, LRSS RE—2
FE U PA/C-1 Ak 700 0T B R 4 A 1 FEL A A RS E M

a

..
- -
R T,

0 b

T T T T T T
0 200 400 600 800 1000
t/s

K 6 Pd/C-1 F1 Pd/C-2 AL AE 0.5 mol - L
H,S0,+0.5 mol- L™ HCOOH ¥ ¥ A {7 4 3
£ 0.19 V B 131 i e gt ith £8

Fig.6 Choronoamperic curves of (a) the Pd/C-1 and (b)
Pd/C-2 catalyst electrodes in 0.5 mol- L' H,SO,
and 0.5 mol- L HCOOH solution at 0.19 V
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