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Abstract: To recover of volatile organic compounds (VOCs) induced by painting process, we prepared separation system
using hollow fiber membrane modules and evaluated the recovery performance of VOCs with different feed pressure and
operating time. Concentration of volatile organic compound in permeate through the membrane increased with increasing op-
erating time and pressure. Performance of the membrane for removing the VOCs when we applied 2-stage process showed
better performance than that of single stage process.
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Fig. 1. Schematic diagram of automobile painting processes.
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Fig. 3. Effect of operating time on concentration of VOCs
in feed and permeate through membrane module at atmos-
pheric pressure.
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Fig. 4. Effect of operating time on concentration ratio of
VOCs and recovery efficiency through membrane module
at atmospheric pressure.
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Fig. 5. Effect of operating time on concentration of VOCs in
feed and permeate through membrane module at 1 kgf/cmz.
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Fig. 6. Effect of operating time on concentration ratio of
VOCs and recovery efficiency through membrane module
at 1 kgf/cmz.
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Table 1. Permeation Poperties of Hollow Fiber Membrane Modules with Various VOCs Components at Atmospheric Pressure

Stage cut : 0.063 Benzene Toluene Xylene Total
Feed conc. (ppm) 84.1 0.96 10.13 95.19
Permeate conc. (ppm) 652.5 5.4 95.2 753.1
Retentate conc. (ppm) 48.1 0.68 4.74 53.52
Concentration ratio 7.8 5.6 9.4 7.9
Recovery efficiency (%) 49.1 35.6 59.5 50.1

Table 2. Permeation Properties of Hollow Fiber Membrane Modules with Various VOCs Components at 1 kgf/em’

Stage cut : 0.063 Benzene Toluene Xylene Total
Feed conc. (ppm) 196.4 4.60 42.20 243.2
Permeate conc. (ppm) 1,531.1 39.9 3793 1950
Retentate conc. (ppm) 48.1 0.68 4.74 53.52
Concentration ratio 7.8 8.7 9.0 8.0
Recovery efficiency (%) 78.0 86.7 89.9 80.2
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Table 3. Permeation Properties of Hollow Fiber Membrane Modules with Various VOCs Components with Different Stage Process

Stage 1 (Stage cut : 0.15) Benzene Toluene Xylene Total
Feed conc. (ppm) 88.9 2.90 22.40 114.20
Permeate conc. (ppm) 505.79 10.08 96.39 612.26
Retentate conc. (ppm) 13.4 1.60 9.00 24.00
Concentration ratio 5.69 3.48 430 5.36
Recovery efficiency (%) 87.24 53.29 65.98 82.21
Stage 2 (Stage cut : 0.39) Benzene Toluene Xylene Total
Feed conc. (ppm) 505.79 10.08 96.39 612.26
Permeate conc. (ppm) 1,259.44 14.87 227.20 1501.51
Retentate conc. (ppm) 213 7.00 12.30 40.60
Concentration ratio 2.49 1.48 2.36 2.45
Recovery efficiency (%) 97.44 57.72 92.23 95.96
Stage 1 + 2 (Stage cut : 0.06) Benzene Toluene Xylene Total
Feed conc. (ppm) 88.9 2.90 22.40 114.20
Permeate conc. (ppm) 1259.44 14.87 227.20 1501.51
Concentration ratio 14.17 5.13 10.14 13.15
Recovery efficiency (%) 85 30.76 60.86 78.89
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