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##4772361123: MAJOR CHEMICAL TECHNOLOGY

KEY WORD: CHITOSAN / COMPOSITE MEMBRANE / PROTON CONDUCTIVITY
PRAPHOJ LAOMONGKONNIMIT: PREPARATION AND CHARACTERIZATION OF
CHITOSAN-ZEOLITE AND  POLYSULFONE-ZEOLITE PROTON EXCHANGE
MEMBRANE. THESIS ADVISOR: ASSOC. PROF. KHANTONG SOONTARAPA, D.
ENG, 88 pp. ISBN 974-53-2709-3.

In this research, chitosan and polysulfone were used as base polymers for preparing
organic-inorganic composite membrane. The molecular weight, viscosity and degree of
deacetylation of chitosan were 9.5x10° Dalton, 3,171£156 cP. and 90.6+0.18%, respectively.
The polysulfone with number average molecular weight of 16,000 was used. The selected
inorganic was zeolite type A with Si to Al ratio of 1.1. The studied membranes were
crosslinked chitosan, crosslinked chitosan-zeolite A, doped crosslinked chitosan-zeolite A,
polysulfone, sulfonated polysulfone, polysulfone-zeolite A and sulfonated polysulfone-zeolite
A. The chitosan was crosslinked by 4% by weight of sulfuric acid. The doping solution was
2% by weight of sulfuric acid. Zeolite A was incorporated in the range of 10-80% by weight.
Trimethylsilyl chlorosulfonate (CH,),SiSO,CI) was used as polysulfone sulfonating agent. It
was found that % water uptake, ion exchange capacity (IEC) and proton conductivity
increased with zeolite content. However, % thickness change, tensile strength and hydrogen
gas permeability were decreased. The most potential membrane was crosslinked chitosan
with 4% sulfuric acid solution and containing 50% zeolite. lts characteristics on tensile
strength, H, gas permeability at room temperature, ion exchange capacity, and proton
conductivity at room temperature were 53.3t\C).6 MPa, 187.0+1.4 barrer, 5.24+0.03 meg/g
and 5.1%10°0.6X10° S/cm, respectively. Those of commercial Nafion 117 fuel cel
membrane were 36.0+1.5 MPa, 1,014+23.0 barrer, 0.87+0.09 meqg/g and 9.2x10%42.0%10°
S/cm, respectively. Doping with sulfuric acid solution improved the membranes proton
conductivities equivalent to those of Nafion®1 17 membrane in all range of temperature. The

tensile strength and H, permeability were deteriorated insignificantly.





