Investigation of high permeable polyimide hollow fiber membrane for gas separation.
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[bookmark: _GoBack]Gas separation using polymeric membranes has achieved important commercial success in some industrial processes since the first commercial-scale membrane gas separation system was produced in the late of 1970s. In order to extend its application and compete successfully with traditional gas separation processes such as cryogenics, pressure swing adsorption and absorption, great attention has been made in fabricating high separation performance membranes in both academia and industry. Development of ultra-thin skinned asymmetric hollow fiber membranes from highly selective polymers has been a challenge in gas separation membrane processes. Although thousands of polymers exhibit perm-selective properties for gas mixtures, only a few glassy polymers are useful in making asymmetric gas separation membranes, particularly, polyimide (PI), polysulfone (PSf), polyethersulfone (PESf), and polyetherimide (PEI). [1]
Polyimides have been attractive as membrane materials for gas separation because of their excellent thermal, chemical and mechanical properties, as well as excellent film-forming properties. Relationship between the chemical structure of polyimides and their gas permeation and separation properties has been investigated extensively. For a given polymer, how to make a high separation performance membrane by studying the membrane formation protocol, is an important topic in the membrane research. Formation of asymmetric hollow fiber contains many variables such as the nature of the solvent, the additive and the coagulant, the spinning conditions etc. all of which may affect the structure of the hollow fiber membranes and separation performance. Reviewing advances in preparing asymmetric gas separation membranes, the selection of a suitable solvent, additive and coagulant is the most important. From the view point of economic and environmental basis, the solvents, additives and coagulants used must be commercially available and low toxicity. In addition, the manufacture method must be easy, economic and reliable. However, in practice, the selection of solvent and coagulant is quite limited. Water is the best choice as the coagulant to remove solvent from hollow fiber membrane. For water soluble solvents used, the most common solvents are N-methyl-2-pyrrolidone (NMP) and dimethylacetamide (DMAc). Therefore, the use of a suitable additive became a most efficient tool to prepare desired membranes. In fact, all high separation performance membranes have been prepared by the use of right additives [2].
In this study, PI hollow fiber membranes have been prepared NMP/IPA/THF systems. It (synthesized polyimides) was received from Aekyung Petrochemical Company Limited (Korea). The effect of polymer, solvent, non-solvent, additives concentration, synthesized polyimide molecular weight and air-gap on the membrane structure and gas permeation were investigated.
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