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Alkaline Electrolytes Membranes” ใน 38th Congress on Science and Technology of 
Thailand, October 17 – 19, 2012, Chiang Mai, Thailand. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



72 
 

 
 
 
 
Low toxicity Simplified Synthetic Route for Polysulfone-based Solid-State 
Alkaline Electrolytes Membranes  
Nittaya Pantamas* Chutharat Khonkeng, Samroeng Krachodnok, Aphiruk Chaisena 
Department of Chemistry and Center for Innovation in Chemistry, Faculty of 
Science, Lampang Rajabhat University, Lampang 52100, Thailand. 
*e-mail: koi_chem@hotmail.com 
 
Abstract: Recently the alkaline system for fuel cell enhance their presence 
because of possibility of no-precious-metal catalyst and low over potential at 
cathode reaction. Alkaline anion exchange membranes (AEM) of high ionic 
conductivities are made from polysulfone (PS) by adding a chloromethyl pendant 
group to the PS, follow by reacting the chloromethyl group with amine to form 
quarternary ammonium pendant groups which act as the counter ion for 
hydroxide anion. To avoid the use of such hazardous materials, in our work we 
used paraformaldehyde, chlorotrimethylsilane, N-methylpyrrolidone and ethanol 
as a reagent for providing conversion. This is a simplified synthetic route to 
quaternized polysulfone (QAPS) using reagents of low carcinogenic toxicity. QAPS 
was prepared by chloromethylation followed by quaternization using 
trimethylamine as an amination agent. Finally, alkalinization was carried out to 
transform the PS from the Cl- form to the OH- form using     1M KOH solution. 1H 
NMR (300 MHz, CDCl3, DMSO-d6, 25 °C, TMS) and FT-IR spectroscopies were used 
to confirm the AEM structure at each synthetic step. Water uptake (WU%) and 
swelling degree (SD%) were estimated to determine the percentage of water 
uptake by the membrane, and the ion-exchange capacity (IEC) was determined 
by the back titration method. The swelling behavior of polysulfone-based solid-
state alkaline electrolyte membrane was closely related to the degree of water 
uptake (25 WU%, 7.5 SD%) and the ion-exchange capacity was 1.05 mmol g-1, 
which is sufficient for electrolyte membranes used in alkaline fuel cells 
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