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Synthesis of Hollow Palladium Nanoparticales Supported on Graphene by Template
Sacrifice Method as the Enhanced Electrocatalyst for Formic Acid Oxidation
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Abstract: An efficient synthetic strategy have been developed, which is based on the simple substitution reaction
between PdCl~ and Co. Under the action of surfactant PVP, the hollow structure of Pd catalyst was prepared
successfully. Subsequently, graphene was used as the support. After loading the Pd-NS on the surface of
graphene, the Pd-NS/GN catalyst was prepared. For the electrooxidation of formic acid, Pd-NS/ GN catalyst

showed a larger electrochemical specific surface area, good electrical catalytic performance and high stability.

Key words: hollow structure; Pd nanoparticales; grapheme; electro-catalytic property; formic acid fuel cells

AR R B A O R AR KRR
7 LR K DOk & 2 h e i JF B e
TR A, SR H, BRI A
K H, AN 328 50 DA & 4 b T AR AE 0 ) 8 T 42
il 249 25 U SEUR R L 1 52 B R FHU S 64 B F H,
FEORIE T AR o i, 2 & A D i —E Ak
W (CO), M BB BT 4 FH Y 5% 42 @ P AR RIXS CO

Wk B 81.2014-04-21, W& 2ohi H 81.2014-06-30,

U, B AR RN S e s M X
SRR B AR & T co hEERE NP, BT
TS SRR F 74 A2 3T 4R R A AL/ o (R
MR, WS | TS5 ) ARk Fi it i oA SBUAR S0 S0 i il
A IR AR, B T BRI B R e
TF % T (1.48 V), [m) o J5 52 488 4 T 47 A7 £ H
P4 Tt R s 11 o PR PR AR 5 - LA AR 1 HE R AR, =

[ % H AR 2 0 4 JE 0T H (No.210311), 191 5K 3 SR 24 4 o KW FE 1130 35 5 H (No.91122018) , #H b i 55 24 R AL A pr T2 f ok
T H 35 %4500 H (No.708029) , H i 25 0 F 1 1 5 L R AL 4 (No.20112301110002) % B 35 H

FEIRIEE R A . E-mail :sh1913@vip.sina.com



2748 X #Hl f

BT R X X BT T A4 B B A AR AR I B % N
17 3 B 0 A S I 0 0, PR 5 AT e B
HAES

Pr/C A A7) 45 H AR ARG TR R L v, Yl BH A B
WAL, AFR P48 B 5 B S R BR 1 9% U5
fiti it | BRI T BORE R B )z B ST A £ S B
WAL R B, P 4 J X BRRH LA T 7 A 1Y Rl ™ )
SRR 25 5 W BE CO PAing HhBE DT 2R 2 fk AR T
PES G381 FRARY Pr <5 I8V A BB A AR I X4
AR A R AR AR O
AR Pr A T —On AR LA SR P AR R Y B
O TR E W) 2%, Pd 5 Pe BAAEH M
LA PERE 0 Pd 19 BRI L P 2, M AR 2 IR
T Pr., Pd xR 2 Ak 52 2 B AR 0 5 09 A Ak
PERE, 5HA G IE M4 8T A 40, W] LUK K s
P A TR RE L =T P& B AR TE 1
I, Pd AT B Pr AR, B S5 SRR R
Tt B Ak S A RIS AR R0 R B4R Pd 1Y
FRERIE S 2, AN AUfdE AT LA 5 R R o T T
AT DA 250 b 38 fin EG 36 P 57 A5 ) DT 28 8 v A Ak T
P, ITE AL A0 AR P BRAA RO > T 5t
G I W IS0, el G E N L SRR T A R Y
255 R EE T RO IR M L A T DA K R
P v LR P R R (AR O TERYR, HAT
B B2 D8 P B RSHESR A — B LAE —
FERRRE LR T AR RCR

FE B HE R R BR T IRFB Y Pd B AL
AR A OCE B R B
(Graphene) J&—Ff H1 ik It - LA sp? 2246 BL3E 4 BN
1 R0 5 e LR (1 TR O — AR BT IR
1 AERRE, R AR R B AR Z R R L —
R R I A S S 1 5 A R 2 R 1
B VAR F e A R0 AR DR B e
PERE 19 Pd/ A R8s AL 506 T 4 R IR ) F Sl A
RIS+ 3 b EE

A TTAE ) FH 6T SR 0 348 5T B R R 4 S0 A
HAEM ,FE PVP 454 S ] 50 AR TR i e 1
AL 2E Z0 il (A AR Y Co 4 8 5 200l | 5 )i o 4%
T HAZ LA Pd A0k LIRANE 1 FTR),
il 25 1 Pd 25 DGR ERUTRLE A3 88005 b, e 4
Pd-NS/GN, 5 Pd 44K KL+ /41 %4 (Pd NP/GN) 1L
FIAH L, PA-NS/GN A Ak 77 H A T 4f (9 FY R H 40 Ak
T R e

EE O 4 55 30 &
+ o6 o0
o 0:°0°°° NaBH, Y Y ® H,PdCl, .
o
© :o:ooo:o° ..* o 00 o I-* ... ...
<

Continue ™
to etching M

Graphene ’
~ «IN FEo
‘:.\ PVP ~ Graphene

K1 PA-NS/GN H& mim 5= 18]
Fig.1  Synthetic scheme of the Pd-NS/GN
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