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ABSTRACT

5573014063 : P e tro le u m  T e ch n o lo g y

M o n c h a i P ia n m a na k ij:  P ro ce ss in g  o f  P ro ton  E x ch an g e

M em b ra n e  fo r  D ire c t  M e th a n o l F u e l c e ll

T h e s is  A d v is o r :  A s s t. P ro f. D r. K it ip a t  S iem anond  109 pp.

K e y w o rd s :  F u e l c e llA P ro to n  ex change  m em branes/ P o ly su lfo n e /  P o ly v in y lid e n e

flu o r id e / S u lfo n a ted  p o ly m e r

P ro to n  exchange  m em brane  ( P E M )  is  a p o ly m e r ic  e le c tro ly te  to  be  ap p lie d  in  

d ire c t m ethano l fue l c e lls  ( D M F C ) .  T h e  m em brane  supports p ro ton  transpo rt and 

d iv id e s  fu e l o f  ca thode and anode. N a f io n  is  w id e ly  used as the m em b rane  in  D M F C  

because  o f  its  h ig h  p ro ton  c o n d u c t iv ity  and m e ch a n ic a l strength. N e ve rth e le ss , it  is  

h ig h  m ethano l p e rm e a b ility  and v e ry  expen s ive . T h e  h igh  m ethano l p e rm e a b ility  

leads to a decrease in  D M F C  pe rfo rm ance . T he re fo re , a lternate p o ly m e r  m em branes 

w e re  d eve loped . P o ly su lfo n e  and p o ly v in y lid e n e  f lu o r id e  w ere  used as P E M s  in  th is  

w o rk . T h e  p o ly m e r m em branes w ere  cha ra c te r ized  fo r  the degree o f  su lfo n a t io n , io n  

exchange  capac ity , p ro ton  co n d u c t iv ity , w a te r up take, and m echa n ica l strength. T h e  

degree o f  su lfo n a t io n  w as im p ro ved  w ith  in c re a s in g  ra tio  o f  a c id  p e r p o ly m e r  and 

a ffe cted  bo th  p ro ton  c o n d u c t iv ity  and w a te r uptake. T h e  p rope rties  o f  m em branes 

w e re  d ire c t ly  com pa red  w ith  a co m m e rc ia l m em brane  N a f io n .
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