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Abstract

Recently the alkaline systems for fuel cell enhance their presence because of
possibility of no-precious-metal catalyst and low over potential at cathode reaction.
The anion exchange membrane for alkaline membrane fuel cell should be a key
technology in order to achieve the practical performance as fuel cells. Alkaline anion
exchange membranes of high ionic conductivities are made from polysulfone by
adding a chloromethyl pendant group to the polysulfone, follow by reacting the
chloromethyl group with amine to form quarternary ammonium pendant groups
which act as the counter ion for hydroxide anion. Chloromethyl methyl ether,
N,N-dimethylformamide and methanol are commonly used as agent for providing
excellent conversions, but they are now considered to be carcinogenic. To avoid the
use of such hazardous materials, in our work we used paraformaldehyde,
chlorotrimethylsilane, N-methylpyrrolidone and ethanol as agent for providing
conversion. Polysulfone (PS) was chloromethylated using chlorotrimethylsilane as a
chloromethylation reagent, resulting in the formation of Chloromethylated
Polysulfone (CMPS). CMPS was converted to a quaternized form using trimethylamine
and precipitated into ethanol. The powder was dissolved in N-methylpyrrolidone,
followed by aminated with a 25 wt% trimethylamine. The resulting solution was cast
onto a flat glass plate and dried in an oven. The membrane was immersed in KOH
solution for 24 h to replace the Cl anion in the polymer with OH. 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_l. One of the most important cost items is platinum which
is used as catalyst both in anode and cathode sides of exchange membrane fuel
cells. Not only is the cost of the platinum, but also the limited reservoir of the
platinum is handicap. Therefore, the utilization of the cheap replacements of
platinum will accelerate the process of commercialization. NiCoFe (NCF), CoFe (CF),
NiCo (NC), and NiFe (NF) are group of the non-noble metals electrode catalyst for
alkaline fuel cell. The NCF, CF, NC, and NF were synthesized by mixing Ni, Co, and Fe
complexs into polymer matrix (melamine-formaldehyde), followed by heating the
mixture at 800 “C for 1 h under inert atmosphere. XRD, SEM, EDX, TEM, and SAD
experiments suggest that all prepared samples have both alloy and oxide form. In
the final part of this work, a direct ethanol fuel cell (DEFC) was assembled using
anion exchange membrane (AEM) and catalysts based on Ni, Co, and Fe system. Fuel

blends consist of 1M ethanol and 1M potassium hydroxide. It was found that the



assembled DEFC-AEM is capable of producing highest maximum power density when
used NiCoFe/C on cathode and Pt/C on anode. At 50 °C, a maximum power density
of 8.86 mW/cm” was obtained at voltage of 0.44 V.



