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The absorption of benzene in nonpolar solution was studied in a laboratory-scale of bubble column varying of
gas flow rates and gas-to-liquid ratios. A bubble column had a 0.8~1X 10° m’ total volume (height 1500 mm,
diameter 50 mm). Solution analysis was performed by GC-FID and GC-MSD. The objectives of this research
were to select the best absorption fluid and to evaluate the mass transfer characteristics under specific conditions
of each absorption. The results of this research were follow as:

First, the heat transfer fluid is more efficient than the other nonpolar solution in removing VOC. Second, The
benzene removal efficiency improved according to an increasing rate of gas flow. Also, volumetric mass transfer
rate of column can be enhanced by increasing gas flow rate. Finally, the relation of gas flow rates, liquid
amount, and volumetric mass transfer coefficient was obtained as follows.

K,a=0.5906 ( V,/L)%™"

The following correlation of mass transfer coefficient and efficiency was proposed.

7=0.06078 K, a"#¥
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Fig. 1. Schematic diagram of absorption process.
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Table 1. Analytical conditions of GC/MSD and GC/FID for benzene in absorption liquid

Parameters GC/MSD GC/FID

GC Hewlett Packard 6890 GC

Detector Hewlett Packard 5973 MSD 280°C FID 250TC

Column HP-1,50 m X 02 mm X 05 um HP-5, 30 m X 02 mm X 05

film thickness, Capillary

film thickness, Capillary

Column flow 0.8 ml/min

0.8 ml/min

Injection 250°C,
Temperature Oven:d0C M 105C

_30C/min, 505 1min

Injection 250C,

Oven:40C M 80°C ,5min
_30%C/min, 506 2omin

Carrier gas He

Ny, Air, Hy

Recorder MS Chemstation Software

Chemstation Software Rev. A.04.02
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Fig. 2. Comparison of benzene removal efficiency

by each absorption liquid.
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Fig. 3. Effect of gas flow rates on benzene removal

by heat transfer fluid.
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benzene removal by heat transfer fluid.
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