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Table 1  Different conditions of the five groups of catalysts 

Sample 

CeO

2

 additive 

situation 

Carrier Catalyst 

0# Not added GO Pt/G 

1# Added AC Pt-CeO

2

/AC 

2# Added MC Pt-CeO

2

/MC 

3# Added CNTs Pt-CeO

2

/CNTs 

4# Added GO Pt-CeO

2

/G 
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Fig.1  SEM image (a) and XRD pattern (b) of CeO
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Fig.2  BJH pore size distribution curve of CeO
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and nitrogen  

adsorption-desorption curves (inset) 
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Table 2  Pt particle size of the five groups of catalyst 

Sample 0# 1# 2# 3# 4# 

Particle size/nm 8.79 8.32 6.74 5.13 4.31 
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Fig.3  XRD patterns of catalysts 
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Fig.4  SEM image (a), EDS element mapping (b~d), and EDS analysis of spectrum (1) (e) and spectrum (2) (f) in Fig.4a for the catalyst 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

� 5  ��� Ce 3d � Pt 4f � XPS �� 

Fig.5  XPS spectra of catalysts Ce 3d (a) and Pt 4f (b~f): (b) 0#, Pt/G; (c) 1#, Pt-CeO
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Fig.7  Cyclic voltammetry curves of catalysts in 1.0 mol/L 
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Fig.8  Cyclic voltammetry curve and fitting curve of catalysts: (a) 0#, Pt/G; (b) 1#, Pt-CeO
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Preparation and Characterization of Anode Pt-based Catalysts for Direct Ethanol Fuel 

Cells Based on Different Carbon Carriers 
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Abstract: Activated carbon, mesoporous carbon, carbon nanotubes and graphene were used as catalyst carriers, CeO

2

 was added as 

cocatalyst, and five groups of catalysts were prepared by microwave-assisted glycol reduction of chloroplatinic acid. X-ray diffraction 

(XRD), scanning electron microscopy (SEM) and energy dispersion X-ray analysis (EDAX), specific surface area and pore size analyzer 

(BET), and X-ray photoelectron spectroscopy (XPS) were used to characterize the microstructure of CeO

2

 and catalysts. The 

electrochemical performance of the catalysts was tested by electrochemical workstation. The results show that the catalyst synthesized 

with graphene as the carrier and CeO

2 

as the co-catalyst has the best activity, stability and resistance to poisoning for the catalytic 

oxidation of ethanol. The electrochemical active area is 86.83 m

2

/g, and the peak current density is 751.03 A/g. The activation energy for 

the catalytic oxidation of ethanol is the lowest and the steady state current density at 1100 s is 67.33 A/g. 

Key words: direct ethanol fuel cell; carbon carrier; electrocatalyst; catalytic oxidation performance  
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