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Abstract: The polyimide composite membranes were prepared  with polyimide composite

solutions

including graphenes by using the phase inversion method. The morphologies of these membranes were

significantly changed according to the graphene loadings in composite solutions and the solvent systems

of the composite solutions. The finger-like macro voids were formed in the hollow fiber membranes

which were prepared in the NMP solvent system with a small amount of ethanol. As increasing the

content of the viscous alcohols such as glycerol or 1.3-propanediol in the composite solution, however, the

morphologies

of the hollow fiber membranes were changed to sponge-like types. In case of flat

membranes, the increase of graphene content in polyimide composites causes that their membranes change

from the finger-like macro—porous Lo sponge-like morphologies.
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Polyimide (Matrimide 5218, T,= 207)%= Ciba Specialty
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Table 1. Preparation of PI hollow fiber membranes.

Materials Weight(g)
Polvimide 20
NMP 65
Ethanol 15 10 3] 25
Glyeerol 5 10 195

{or 1,3 propanediol)
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Table 2. Preparation of I and PIG sheet membranes,

Pl Grahene NP Fihona :mnl::um ;
(or DMF)

Pl 15 - 649.1 2.6 13.3
PIG 2 14.7 0.3 (9.1 2.6 13.3
PIGi-5 14.25 075 69,1 2.6 13.3
PIG-8 13.8 1.2 6G9.1 26 13.3

#All of values have the dimension of welght(g).
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Fig. 1. Cross sectional SEM images of PL hollow fiber

membranes prepared from polyimide (20 g) solution in
100g of various solvent mixtures (NMP/ethanol/ glveerol.
weight ratio): (a) 65/15/0, (h) 65/10/5, (¢) 65/5/10, and (d)

6B5/2.5/12.5.
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Fig. 2. Cross-sectional SEM images of Pl hollow fiber
membrane prepared from polvimide (20 g) solution in 100g
of solvent mixture (NMP/ethanol/1.3 propanediol= 65/2.5/

12.5, weight ratio).
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Fig. 3. Cross-sectional SEM images of Pl and PIG sheet
membranes prepared from Pl or PIG (15 g) solutions in
solvent mixture (NMIY ethanol/
BY9.1/2.6/13.3, weight ratio):

and (d) PIG-8,
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Fig. 4. Cross—secctional SEM images of Pl and PIG sheet
membranes prepared from Pl or
85g of DMF solvent; (1) PI, (h) PIG-2, (¢) PIG-5. and
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