
S O L ID -P O L Y M E R  M IX E D  M A T R IX  M E M B R A N E S  F O R  G A S  
S E P A R A T IO N : P O L Y IM ID E  A N D  IN O R G A N IC  S O L ID  M A T E R IA L S

Kyu Kyu Myint

A Thesis Submitted in Partial Fulfillment of the Requirements 
for the Degree of Master of Science 

The Petroleum and Petrochemical College, Chulalongkom University 
in Academic Partnership with 

The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Français du Pétrole

2 015

๐ 'วิ^0059



T h esis  T itle: Solid-Polymer Mixed Matrix Membranes for Gas 
Separation: Polyimide and Inorganic Solid Materials 

By: Kyu Kyu Myint
P rogram : Petrochemical Technology
T h esis  A d visors: Assoc. Prof. Thirasak Rirksomboon

Dr. Santi Kulprathipanja 
Dr. Chunqing Liu

Accepted by The Petroleum and Petrochemical College, Chulalongkom 
University, in partial fulfillment of the requirements for the Degree of Master of 
Science.

College Dean
(Asst. Prof. Pomthong Malakul)

T h esis  C om m ittee:

............. (yé> a~\ \

(Assoc. Prof. Thirasak Rirksomboon) (Dr. s^ti Kulprathipanja)

(Dr. Chunqing Liu) (Assoc. Prof. Sujitra Wongkasemjit)

(Dr. Tanate Danuthai)



Ill

A B S T R A C T

5671038063: Petrochemical Technology Program
Kyu Kyu Myint: Solid-Polymer Mixed Matrix Membranes for Gas 
Separation: Polyimide and Inorganic Solid Materials.
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon, Dr. Santi 
Kulprathipanja, and Dr. Chunqing Liu 6 6  pp.

Keywords: Mixed matrix membranes/ CO2/CH4 separation/ Inorganic fillers/
Matrimid 5218

Mixed matrix membranes have presented an interesting approach to 
improve both selectivity and permeability which are the basic separation properties 
of the membrane. In this study, MMMs were fabricated to investigate the formation 
and the gas separation performance using three different inorganic fillers as the 
dispersed phase in Matrimid 5218 polymer matrix for CO2/CH4 separation. Matrimid 
dense membrane and MMMs incorporating activated carbon, Y-AI2O3 and 4A zeolite 
for gas separation were successfully fabricated using solution-casting method in UOP 
lab. Single gas permeation measurements were carried out to measure permeabilities 
by a time-lag method at 50 c  and an upstream pressure of 100 psig. The obtained 
results showed that the incorporation of inorganic fillers into Matrimid polymer 
resulted in increasing permeability and decreasing selectivity as the increasing 
inorganic loading. Nevertheless, 15 wt.% activated carbon loading showed the 
improved CO2 separation performance of activated carbon-Matrimid MMMs by 
which both CO2 permeability and CO2/CH4 selectivity increased significantly 
compared to those of pure Matrimid membrane. The alteration of fabrication method 
in PPC lab was made use of incorporating Y-AI2O3 into Matrimid polymer in order to 
improve the CO2/CH4 separation properties. Single gas permeation measurements of 
the tested gases were also carried out at room temperature and 1 0 0  psi using a 
different set up of membrane testing unit. y-AbCL-Matrimid MMMs were effectively 
fabricated in PPC lab, resulting in an increase of gas permeances in combination with 
an increase in CO2/CH4 selectivity at a higher Y-AI2O3 loading.
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