531 EE 12 T L 1k 2% 2% Eitd Vol.31 No.12
2015 4E 12 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 2298-2304

M SR PtCu HREN TR & B A Xt R EZHY B fE 1L

MERT ORBRAY BARAE! F¥ERT OBMRMN B
(" BMRFMFSFA TR B 215123)
C AMKF oA ma F s F 215123)

TEE . LIAR AR e AR TEIE M R 38 o K A vk — 25 A TR B 28R PrCu X4 J8 4K A 4L 71 (PtCu NCDs), PitCu NCDs 7E . fft
A6 s Ak (MOR) A 1o FH v 2 39 1 =l 85 1) 17 M RAR 33 7 50 35 v IR PR . PuCu NCDs 4 T FR B 40 A0 1) J5T 5535 14 9 (0.53 A
mg™ PO PY/C(0.26 A-mg™ PO 2.04 %, LG PER CV #IZ XS & B PtCu NCDs(1.07 mA - em?)52 F Mk PY/C(0.55 mA -
emd)Y 1.95 £%, 10 A, PtCu NCDs(2.76) Hu il Pr/C #1675 (1.02) 2 30 H 58 = 19 1/ 1) oA, 346 0 S5 0 ol 4 6 7% M 7T R U Th
PtCu NCDs F§5k 1 [MDE A S IRIE 5,

R PiCu GORHEALT; MBI SR HImE, AL fE e it
FESES: 0614.121; 0614.826 XEkARIRES . A XESHS: 1001-4861(2015)12-2298-07
DOI:10.11862/CJIC.2015.317
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Abstract: Concave dendritic PtCu bimetallic nanocatalysts (PtCu NCDs) was prepared by one-step method in a
Teflon-lined stainless steel autoclave with o-phenylenediamine as surface active agent. In the reaction system, o-
phenylenediamine plays an important role in initiating, promoting and guiding replacement reaction. The PtCu
NCDs exhibited exceptionally high activity and strong poisoning resistance in methanol oxidation reaction (MOR).
The mass activity of PtCu NCDs (0.53 A -mg™ Pt) was 2.04 times higher than that of the commercial Pt/C
catalysts (0.26 A-mg™ Pt) in MOR. The specific activity of PtCu NCDs (1.07 mA -cm™) was 1.95 times higher
than that of the commercial Pt/C catalysts (0.55 mA -cm™). Moreover, PtCu NCDs (2.76) showed a higher ratio of
I;/ 1, than the commercial Pt/C catalysts (1.02). The enhanced catalytic activity could be owed to the unique

concave dendritic morphology of the bimetallic nanoparticles.
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Fig.1 XRD patterns of PtCu NCDs and Pt nanoparticles
synthesized by the same method
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Fig.3 TEM (A), STEM (B), Particle size distribution (C) and High-resolution (HR) TEM (D) images of PtCu NCDs
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(A) Cyclic voltammetric (CV) profiles of PtCu NCDs at 50 mV-s™; (B) CV profiles of PtCu NCDs and

commercial Pt/C catalysts in a N,-0.5 mol- L™ H,SO, solution (50 mV -s™)
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Fig.5

(A) Mass activites of methanol oxidation recorded in N»-0.5 mol- L™ H,S0,+0.5 mol- L™ CH;OH solution at a scan rate

of 50 mV-s™; (B) Specific activities of methanol oxidation recorded in N»-0.5 mol- L™ H,S0,+0.5 mol- L CH,0H

solution at a scan rate of 50 mV s
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Supporting information is available at http://www.wjhxxb.cn
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