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ABSTRACT

4671003063:  Petrochemical Technology Program
Jidapa Soontraratpong: Mixed Matrix Membranes for CO2/CH4
Separation
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon, Prof. Somchai
Osuwan, and Dr. Santi Kulprathipanja 99 pp. ISBN 974-9651-91-X
Keywords:  Mixed matrix membrane/ CO2/CH4 separation/ Plasticization

Membrane separations have been considered as an alternative to
conventional separation methods due to their low capital cost and high energy
savings. For natural gas separation, the removal of COz is most important in order to
minimize corrosion as well as to maintain a high heating value of the gas stream.
Mixed matrix membranes (MMMs) have been developed to enhance gas
permeability and selectivity. In this work, solid/liquid/polymer MMMs were
developed and investigated for CO./CH: and CO:/N2 separations using pure gas
measurements at room temperature. Activated carbon (AC), NaX and LiX zeolites
were used as solids, polyethylene glycol (PEG) and diethanolaming (DEA) were used
as liquids, and silicone rubber (SR) and cellulose acetate (CA) were utilized as the
polymer phase and support. It was found that the incorporation of solid and liquid
were effective to improve the separation performance of MMMs. However the gas
permeation rates decreased as an increase in component loading since those
components densified the intersegmental packing of membrane phase. Based on
solution-dliffusion mechanism, PEG significantly enhanced the properties over DEA,
In this work, plasticization studies showed that only CO. had a plasticizing effect, in
which CO: permeation rate increased with increasing feed pressure, while the
permeation rates of CH. and N2 were independent of pressure.
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