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ABSTRACT

4771010063: Petrochemical Technology Program
Kitchana Sriwasut: Mixed Matrix Membranes for CO,/CH;
Separation: Plasticization Study
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon and Dr. Santi
Kulprathipanja 96 pp. ISBN 974-9937-65-1

Keywords: Plasticization suppression/thermal treatment/NaX/ CO,/CH,4

separation

Membrane separation is nowadays considered a proven technology used in a
wide spectrum of applications due to its low capital investment and low energy
consumption. In a natural gas separation process, CO, content needs to be reduced to
minimize corrosion as well as to maintain a higher heating value of the gas stream.
Currently, a cellulose acetate membrane is commercially used to remove CO, from
natural gas. However, due to its limitations such as the plasticizing effect, this in turn
results in decreasing CO,/CH, selectivity. In this work, mixed matrix membranes
(MMMs) developed from cellulose acetate (CA) supporﬁng membrane and cellulose
acetate powder were used to investigate the plasticization phenomenon. Thermal
treatment and NaX-zeolite were used to possibly overcome such a phenomenon.
MMMs were thermally treated at temperatures of 170°C and 190°C. The CO,-
induced plasticization can be significantly suppressed when treated at 190°C. For CA
supporting MMM, the incorporation of NaX-zeolite resulted in an improvement in
the stability of the MMMs by which CO,-induced plasticization was decreased with
increasing amount of NaX-zeolite loading. The combination of thermal treatment and
NaX-zeolite further improved the ability in plasticization suppression. For CA
powder MMM, 10% NaX was the optimum amount io reduce the plasticization.
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