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Abstract

Desorption characteristics of VOCs were investigated for the effective recovery of gasoline vapor. The adsorption capacity
and desorption capacity were excellent at relatively low temperatures. The differences in the desorption capacity were not
large in the condition; desorption temperature 25 C, desorption pressure 760 mmHg, inlet air flow rate 0.5 L/min, but were
relatively great in the condition; desorption temperature 0C, desorption pressure 60 mmHg, inlet air flow rate 1.0 L/min. The
desorption ability of pentane was increased to about 81.4%, and the desorption ability of hexane was increased to about 102%,
also the desorption ability of toluene was increased to about 156.7% by changes of temperature, pressure, inlet air flow rate in
the experimental conditions. The optimum desorption condition for the effective recovery of VOCs was in the conditions;
desorption temperature 0°C, desorption pressure 60 mmHg, inlet air flow rate 1.0 L/min.
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Table 1. Characteristics of VOCs contained in gasoline vapor
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Fig. 1. Schematic diagram of experimental apparatus (D air pump, @ flow meter, (3 silica gel tube, @ activated carbon
tube, ® flow meter, ® syringe pump, @ mixing chamber, @) adsorption-desorption bed, @ refrigerator, (0 vacuum

pump, @ GC).
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Fig. 2. Effect of pressure on the desorption characteristics
of pentane from activated carbon saturated with
5000 ppmv pentane vapor at 25 C (activated carbon
bed, 2 g; air flow rat,e 0.5 L/min; pressure, 60 ~760
mmHg).
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. Effect of pressure on the desorption characteristics
of pentane from activated carbon saturated with
5000 ppmv pentane vapor at 0°C (activated carbon
bed, 2 g; air flow rate, 0.5 L/min; pressure, 60 ~760
mmHg).
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Fig. 4. Effect of flow rate on the desorption characteristics
of pentane from activated carbon saturated with
5000 ppmv pentane vapor at 0°C (activated carbon
bed, 2 g; pressure, 60 mmHg; air flow rate, 0.5~1.0
L/min).
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Fig. 5. Effect of pressure on the desorption characteristics
of hexane from activated carbon saturated with
5000 ppmv hexane vapor at 25C (activated carbon
bed, 2 g; air flow rate, 0.5 L/min; pressure, 60 ~760
mmHg).
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of hexane from activated carbon saturated with
5000 ppmv hexane vapor at 0°C (activated carbon
bed, 2 g; air flow rate, 0.5 L/min; pressure, 60 ~760
mmHg).



1136 o]5---

g

500

—0— 1.0 L/min
—4&— 0.5 L/min

100

Hexane content remained in activated carbon, mg/g

o

0 10 20 30 40 50
Time, min

Fig. 7. Effect of flow rate on the desorption characteristics
of hexane from activated carbon saturated with 5000
ppmv hexane vapor at 0°C (activated carbon bed, 2
g; pressure, 60 mmHg; air flow rate, 0.5~1.0
L/min).
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Fig. 8. Effect of pressure on the desorption characteristics
of toluene from activated carbon saturated with
5000 ppmv toluene vapor at 25C (activated carbon
bed, 2 g; air flow rate, 0.5 L/min; pressure, 60 ~760
mmHg).
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Table 2. Adsorption and desorption characteristics of VOCs contained in gasoline vapor according to temperature, air flow rate,

and pressure

Temperature, Air flow rate, Pressure,

Desorption ratio, %

Desorption capacity, mg/g Adsorption capacity, mg/g

T L/min mmHg  Pentane Hexane Toluene Pentane Hexane Toluene Pentane Hexane Toluene
25 0.5 760 50.5 343 22.1 94 108 126 184 310.5 564.2
25 0.5 60 54.9 40.7 29.5 100 125 164.5 184 310.5 564.2
0 0.5 760 48.2 334 23.7 120 143.5 198 247 426.3 842.5
0 0.5 60 56.3 41.7 24.6 138 177 209 247 426.3 842.5
0 0.5 60 58.6 42.7 24.6 152.5 183.5 209 247 426.3 842.5
0 1.0 60 64.3 50.8 39.1 170.5 218 323.5 247 426.3 842.5
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