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Table 1 Experimentally synthesized groups of catalysts
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Fig.1 XRD patterns of 1#~4# catalysts
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Table 2 X-ray diffraction peak intensity ratios of Pt(200)
and Pt(111) crystal plane of each catalyst group
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Fig.2 TEM images (a~c, e~g, i~k) and particle size distributions (d, h, I) of 2# (a~d), 3# (e~h), and 4# (i~I) catalysts
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Fig.3 TEM images (a~c) and particle size distribution (d) of Pt/G catalyst
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Fig.4 SEM image (a) and EDS mapping of element C (b) and Pt (c) for 4# catalyst and EDS analysis results of points 1 (d) and 2 (e) in Fig.4a
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Table 3 Electrochemical active surface area, oxidation peak

potential and current density of each group of

catalysts

2 1 Oxidation peak Current

Catalyst ESA/m™4g potential/V = density/A g™
Pt/C(IM) 17.60 0.65 77.20
1# 23.26 0.70 134.67
2# 29.56 0.70 237.17
3# 35.27 0.64 345.83
44 42.43 0.72 417.67
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Fig.5 Cyclic voltammetry curves of each group of catalysts in

0.5 mol/L H,SO, solution saturated with N,
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Fig.6 Cyclic voltammetry curves of each group of catalysts in
1 mol/L CH3CH,OH+0.5 mol/L H,SO4 solution
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Fig.7  I-tcurves of each group of catalysts in 1 mol/L CH3;CH,OH
+0.5 mol/L H,S0O4 solution saturated with N
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Direct Synthesis of Pt(100) Preferential Orientation Catalyst on Graphene
Support and Its Electrocatalytic Performance

Guo Ruihua'??, Yao Yishuai'?, An Shengli*?, Zhang Jieyu®, Zhou Guozhi®, Qian Fei*?, Guan Lili'
(1. Inner Mongolia University of Science & Technology, Baotou 014010, China)
(2. Inner Mongolia Key Laboratory of Advanced Ceramic Materials and Devices, Baotou 014010, China)
(3. Shanghai University, Shanghai 200072, China)

Abstract: Using graphene as the carrier and ethylene glycol as the reducing agent, a Pt(100) crystal face preferential orientation catalyst
was synthesized by oil bath method with adding different additives as shape directing agents, and the performance of the catalyst was
discussed. X-ray diffractometer (XRD), transmission electron microscope (TEM), inductively coupled plasma atomic emission
spectrometry (ICP-AES) and scanning electron microscope (SEM) were used to microscopically characterize the synthesized catalyst, and
the electrochemical workstation was used to analyze the electrochemical performance of synthesized catalyst. The results show that the
Pt(100) crystal plane orientation catalyst added with KBr has the most regular cubic morphology and the most complete formation. At the
same time, its electrocatalytic performance is the best. The electrochemically active surface area is 42.43 m?/g, the peak current density
for ethanol oxidation is 417.67 A/g, and the steady-state current density value at 1100 s is 149.50 A/g. The activation energy of catalytic
oxidation reaction for ethanol is the lowest of 24.76 kJ/mol, and the retention rate of the peak current density of ethanol oxidation is
82.26%.

Key words: direct ethanol fuel cell (DEFC); graphene; shape directing agent; Pt(100); electrocatalyst
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