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Abstract: To separate and recover of VOCs, supporting membranes using PEI were prepared by phase separation method
and it was coated with PDMS to prepare PEI-PDMS hollow composite membrane. To investigate characteristic of prepared
membrane, pure gas permeability was measured using oxygen and nitrogen, the stage cut and permeance property with feed
concentration were evaluated using xylene, ethyl benzene, toluene and cyclohexane. Also, to check solvent resistance on
VOCs, stress-strain property of membrane with immersion time in solvent were measured by DMA. The permeance value of
O, and N, showed 63 GPU and 30 GPU respectively. Permeated VOCs concentration was decreased with increasing stage
cut. But, conversely, recovery efficiency that was increased with increasing stage cut. As a result of DMA test, the stress
and strain were 11.93 MPa and 13.52%, respectively.
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Fig. 1. Schematic diagram of hollow fiber spinning
apparatus.
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Fig. 3. Experimental apparatus for VOCs gas test
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Fig. 4. The hollow fiber membrane sample for dynamic
mechanical analysis test.

Table 1. Conditions of Dynamic Mechanical Analysis
Test

Test condition Value
Preload 0.001 N
Isothermal temperature 30.00°C
Soak time 5.00 min
Force ramp rate 5.00 N/min
Upper force limit 18.00 N

Amounts of component 4 in permeate
Recovery efficiency (%) = - X 100
Amounts of component 4 in feed
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Fig. 7. SEM images of PEI-PDMS hollow fiber composite

$4700 10.0kV 12.5mm x5.00k SE(V)
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membrane; (a) Non coated, (b) Composite membrane.

Table 2. Gas Permselective Properties of Pei Hollow Fiber Supported Membrane and Pei-Pdms Hollow Fiber

Composite Membrane

Material

Po2 (GPU) Pxo (GPU) a o2
PEI 45,000 49,450 0.91
PEI-PDMS 63 30 2.1

Operating conditions : 1 bar at 25°C.
GPU = 1 x 10° x cm’ (STP)/em” sec cmHg
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