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Elucidation of heat deterioration mechanism of Nafion film 

Yasunao SAGA, Ryouta HIRAYAM A, kenji YAM AUCHI, Daisuke TASHIM A, M asahisa OTSUBO 

Abstract

As a current state, a reactive mechanism and the deterioration mechanism of the fuel cells is not 

yet clarified before the practical use. The problem of deterioration in the fuel cells are "Durability 

of M EA”, "Dissolution of platinum in catalyst" and "Surface corrosion of separator" etc. Then, the 

author paid attention to the deterioration of M EA. The purpose of this paper is elucidation of the 

heat deterioration mechanism of M EA. The film was heated with a hot press by four patterns of 

Normal,80  100 , 130 ,and 150 ,and with a electric heating furnace by five patterns of  

100 , 150  ,200 , 250 ,and 300 . And, M EA was analyzed by using XPS. Consequently,

when an electric furnace is used above 250 , and a hot press is used above 130 ,sulfur elements 

decrease in number. It is considered that thermal cracking was caused by the sulfur 
element cluster. As a result of destroying a cluster, the degree of ion migration fell. It turned out 
that this led to the output fall. 
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2. 固体高分子膜について 1) 
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3. 実験方法 
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NIST X-ray Photoelectron Spectroscopy Database3
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Heating temperature( ) 100,150,200,250,300

Heating time(h) 480 

2

Heating temperature( ) 80, 100, 130, 150 

Heating time(min) 10 

Pressure (M Pa) 7.5 
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4．実験結果および考察 

4.1 解析結果 電気炉 
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4.2 解析結果 ホットプレス機 
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4.3 MEA の作成および出力特性 

M EA

4.3.1 出力特性 
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5. まとめ 
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