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Abstract 
White spirit or a liquor produced by lay people in urban area in Thailand contained alcohol with 

30-40%vol that equivalent to ethanol concentration of 4.9-6.7 M. With this concentration value, it is so 
much for using as a fuel for a fuel cell power generation. For this research, White spirit was diluted for 1 
M of ethanol and then fed into 5 cm2 anode electrode of fuel cell. The anode electrode of the fuel cell was 
prepared by using a catalyst of PtSn. This preliminary study was revealed that the electrical power 
generated from White spirit was roughly equal to pure ethanol solution at the same concentration of 1 M. 
With using White spirit, the fuel cell gave maximum power density value of 5.8 mW/cm2 under ambient 
pressure. However, the chemical composition in Whit spirit contained of sulfur. It is possible that the 
surface of electrode catalyst was poisoned by sulfur and then the generating current dramatic decreased 
with permanent degradation. 
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 1 M  

 

-

 

  80°C 

 1 atm 

 

2.  

 (direct alcohol fuel cell) 

 5 cm2 -  (PtSn/C) 

 50.2 wt.%   9.7 wt.% (  Johnson 

Matthey)  1 mg/cm2  (anode) 

 (Pt/C) 

(gas diffusion electrode) 

 0.5 mg/cm2 (  E-LAT  E-TEK) 

 115 (Nafion®115)  

  

 6.9 x 106 Pa  90 s  150 °C 

 

 1 M  1 ml/min 

(peristaltic pump)  50 ml/min  

80°C     1 atm 

 1 M   

 Potentiostat  Autolab  PGSTAT 302N  1 
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3.  
   (Open circuit voltage, OCV) 

 2  0.64 V  0.62 V 

 (  direct ethanol fuel cell, DEFC)  40  (  40 degree fuel 

cell, 40DFC)   2.9%  

  35.58% 

 

 

 (fuel crossover)  

   

 (Nafion®)  88% [3]  

 

 

(mixed potential) [4] 
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 3   (5.8 mW/cm2) 

  (5.4 mW/cm2)  6.8%  

 0.1 V  

 42.3 mA/cm2  0.16   

 

 1 

 

 1  

 

 
 

 
(V) 

 
(mW/cm2)  0.1 V (mA/cm2) 

40DFC 

(White spirit) 
0.628 5.8 35.2 

DEFC 

(Pure ethanol) 
0.647 5.4 42.3 

PEMFC 

(Hydrogen) 
0.975 116.2 331.5 

 

   20 

 

  

 11.5 mA/cm2  0.1 V  3.6  

( 0.1V)   72.8% 

 92.4 mA/cm2-hr 

   0.62V  0.52V 

 0.40 mV/h 

 

0.15mV/h ( ) [5] 
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  (DEFC)   40  

(40DFC)  1 M  50 ml/min  80°C 

 1 atm 

 

 (dead cell) 
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  PtSn  PtSn  

  

 4   

 

 (S)  [9]   

 [10]  

  

 

 

 2  

  
1 methyl alcohol ( ) 

2 Arsenic (  ) 

3 Lead ( ) 

4 Copper ( ) 

5 fusel oil 

6 Aldehyde 

7 ester ( ) 

8 Furfural 

9 toxic alkaloids 

10 toxic glycosides 

11 sulfur dioxide ( ) 

12 benzoic acid 

13 sorbic acid 

14 salicylic acid 
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  50 ml/min 

 50 ml/min  25°C  1 atm 

  (DEFC)   40  

(40DFC)  1 M  

 

4.  
 40 

  PtSn  

 

5.8 mW/cm2  
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