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TEE . DUhFLEE SBA-15 WRERAR | M b acli , & T )7 P FLae CMK-3, 31 L CMK-3 Sh#iiA SR A8 Rkl 45 T 71
il 20% MAEAEF] Pd/CMK-3. X SFERAT 4T (XRD) ALE G B 8% (TEM) 25 53, CMK-3 LA A T, 2 45
25 Pd/CMK-3 1 Pd/AC(TEHEA) HALRI HF Pd QUK Uk A 8050 SEHIRAR 4 31K 4. 2 nm A1 4.5 nm; P18 SGREMA
CMK-3 FLiGPEmR A SRR Oy, S MO0 N, WL/ JBE B S 46 2R B, CMIK-3 EL BL AU (%) R fL 4548, CMK-3 9 e 7] JLFL
R 4.5 nm, BERTFIEHERM 0. 54 nm,CMK-3 ) BET lWREBUNL 114 m® g~ RFIRPERAY 871 m® g~ ZEXT HH R FLfi
L EALFEERR 22 (CV) R B 7T ( CA) B, Pd/CMK-3 A9RTBAAEAL TE M 8 278 T PA/AC, I AE 100 s J5 (41 L 3
Fa e MU A A 2.
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FESES. X703. 1 XEARIEE. A XEHS . 0250-3301(2012)10-3479-05

Synthesis, Characterization and Electrocatalytic Performance of Pd/CMK-3 for

Formic Acid Oxidation

HUAN Zhong-ke'?, ZONG En-min'*, WEI Dan'?, WAN Hai-qin'*, ZHENG Shou-rong'*, XU Zhao-yi'*

(1. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210046,
China; 2. Jiangsu Key Laboratory of Vehicle Emissions Control, Nanjing 210093, China)

Abstract: The synthesis of mesoporous carbons CMK-3 was implemented using SBA-15 samples as the hard templates and sucrose as
the carbon source. Ordered mesoporous carbon CMK-3 supported palladium catalyst with a loading amount of 20% (Pd/CMK-3) was
prepared by a complexing reduction method. XRD and TEM results showed that the pomm hexagonal symmetric pore structures of
CMK-3 were highly ordered and the Pd nanoparticles with the average size of 4.2 nm and 4.5 nm were well dispersed on CMK-3 and
activated carbon (AC) surfaces respectively. Raman results revealed that CMK-3 presented higher graphitization and a higher electric
conductivity than AC. The most probable pore size of CMK-3 was 4.5 nm, which is larger than that of AC(0.54 nm). The BET
surface area of CMK-3 was 1114 m*+g~", which was also larger than that of AC(871 m®-g~'). The mesoporous structure of CMK-3
was also observed. The Pd/CMK-3 catalyst exhibited more excellent initial electrocatalytic activity for formic acid oxidation than Pd/AC
by cyclic voltammetry (CV). But the chronoamperometry ( CA) demonstrated that the stability of the two catalysts were almost equal
after 100 s polarization at 0.2 V (vs. SCE).

Key words : ordered mesoporous carbons; complexing reduction; Pd/CMK-3; electrocatalytic oxidation; formic acid
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Fig. 1 Small angle XRD pattern of SBA-15 and CMK-3
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Fig. 2 Wide angel XRD pattern of Pd/CMK-3 and Pd/AC
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Fig. 3 Raman spectra of Pd/CMK-3 and Pd/AC

2.3 HEALF A B e R
Pd/CMK-3 Fl Pd/AC f915 5 d B I an /& 4 pr
7. Hi FE T SRR TR A NBURLED A Pd kL
F. AR Pd Ok A S YR AR R A
>,
_ Znid?
s Znid?
R, d, HHEALFI R Pd TR A EERAR, nm; n,
R K d, FEREEC, A5 d, S Pd O BURLRY BELAR
235307, Pd/CMK-3 F1 Pd/AC 4L | Pd
Fi T HEEPRAE 43 50 4.2 nm Al 4.5 nm. 3@ 4%

d

(b) Pb/AC

B4 Pd/CMK-3 5 Pd/AC #J TEM E
Fig. 4 TEM images of Pd/CMK-3 and Pd/AC
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Fig. 5 N, adsorption/desorption isotherm and pore size distribution of CMK-3 and AC
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Fig. 6 Cyclic voltammograms of the Pd/CMK-3 and Pd/AC
in 0.5 mol-L~! H,S0, +0.5 mol-L~' HCOOH solutions
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Fig. 7 Chronoamperometric curves of the Pd/CMK-3
and Pd/AC at a given potentials of 0.2 V
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