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Abstract: To investigate the performance of VOC separation, composite hollow fiber membrane was prepared which
composed of poly (ether imide) support prepared by phase separation method and poly (dimethylsiloxane) coating active
layer. The performances of the membranes for the application of recovery process in terms of their morphology, gas per-
meance test for N, and O, gases. Durability against benzene, toluene and xylene was also investigated. And permeation test
for multi-component VOCS through the membrane with different feed concentration and stage-cut were investigated.
Permeance of PEI supported membrane and the membranes coated with PDMS decreased from 45,000 GPU to 63 GPU and
49,450 to 30 GPU for N, and O», respectively. Recovery efficiency and concentration of VOCs in permeate increased with
decreasing stage-cut. VOCs concentration in permeate proportionally increased with increasing feed concentration but con-
centration ratio and recovery efficiency showed any noticeable changes with feed concentration change.

Keywords: VOCs separation, hollow fiber membrane, poly (ether imide), poly (dimethylsiloxane)
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Fig. 1. Schematic diagram of spinning process of hollow fiber support membrane.
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Fig. 2. Schematic diagram of coating process of composite hollow fiber membrane.
Table 1. Coating Condition of PDMS onto PEI Support Membrane
Contents Condition Apparatus
Coating method Dip coating -

Coating solution composition

Drying temperature 80T
Membrane length for dry Above 2 m
Winding rate 6 m/min

5 wt.% in hexane

Coating solution reservoir
Convective flow tunnel
Convective flow tunnel

Winder
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Fig. 3. Schematic diagrams for gas permeation test apparatus.
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Fig. 4. Schematic diagram of multi-components VOCs permeation test apparatus.
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Fig. 5. SEM image of PEI hollow fiber support membrane ( x Fig. 6. SEM image of cross section of PEI hollow fiber
90). support membrane ( x 900).

Fig. 8. SEM images of cross section of non-coated PEI hollow fiber support membrane ( % 5,000) (a) and PDMS coated hollow fi-
ber membrane ( x 5,000) (b).
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Table 2. Pure Gas Permeance and Ideal Selectivity of PEI Support Hollow Fiber Membrane and PDMS Coated Hollow Fiber

Membranes
Membrane Coating N, Permeance (GPU) O, Permeance (GPU) 0»/N, Selectivity
PEI Support Non-Coated 49,450 45,000 0.9
Composite Coated 30 63 2.1

Table 3. Swelling Ratio (%) of Cross-linked PDMS

Swelling ratio (%)

Time
Benzene Toluene Xylene

1 week 1.4 5.5 6.5

2 weeks 1.5 6.5 6.5

3 weeks 1.5 7.0 7.0

4 weeks 1.5 7.5 7.5

5 weeks 1.5 7.5 7.5
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