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Efficiency of the Wetting Packed
Scrubber Absorption of Volatile Organic Compounds
by Fluid Catalytic

Yeou-Lih Yan', Bai-Cheng Chang?

2 Department of Safety, Health and Environmental Engineering, National
United University, Miaoli, 360, Taiwan ROC

abstract

Currently, absorption is the major processing technology of volatile organic
compounds(VOC) in the exhaust air treatment. The principle of absorption is the
gaseous pollutants in the exhaust gas in contact with washing liquids, by molecular
diffusion, turbulent flow and other mass transfer and chemical reaction phenomena
incoming wash liquid. The separation and removal of pollutants from the exhaust air
achieve the purification of the air.

Major absorption method equipments include such as: Spray tower, filling board
position scrubber and scrubber tower. Based on economy and efficiency of the test
volume, wetting packed scrubber tower is the most commonly applied for the industry.
The principle of absorption can be divided into two parts the physical absorption and
chemical absorption. Chemical absorption is mainly using absorbent to react with
gaseous pollutants and remove the pollutants; the physical absorption is mainly
controlled by the gas solubility in liquids, to achieve the purpose of removing air
pollutants.

Currently for the industrial pollution control technology, there exist only few
detailed design of the wetting packed scrubber tower standards. Basing on relevant
domestic academic research and EPA announcement of VOC treatment technology
shows that the processing efficiency of wetting packed scrubber method is between
10% and 40% generally. However, by adding catalysts in the washing solution, washing
liquid can effectively increase the ability to absorb volatile organic compounds. In
this study, air pollutants in the sampling bag absorbed by water have the average
removal efficiency: Benzene 50.1%, toluene 65.4%, ethylbenzene 58.7%, xylene 67.3%,
acetone 99.7%, methyl ethyl ketone 98.3%. The removal efficiency of the average after
thermal oscillation are: Benzene 73.3%, toluene 82.2%, ethylbenzene 75.1%, Xxylene
84.3%, acetone 99.7%, methyl ethyl ketone , 98.9%. Removal efficiency of gas
pollutants by adding liquid catalyst have average of: Benzene 87.6%, toluene 91.6%,
ethylbenzene 85.5%, xylene 89.4%, acetone 99.6%, methyl ethyl ketone 94.0%.
Benzene with 3800 ppm is put in the sampling bags and then add the catalyst after
washing test, the final concentration decrease to 483 ppm wuth a total efficiency of up
to 87.29%. Adding catalysts can achieve a higher absorption efficiency of 73% , which
is 14.29% higher than the case without catalysts only absorbing 1026 ppm.

In this study, glass bottles of physical and chemical properties of the catalyst
solution are studied and applied to the real field of volatile organic compounds for the
catalyst's ability to absorb liquid during the long run, the absorption of fluid catalytic
conversion of volatile organic compounds are studied, to reduce the catalysts
replacement frequency of the absorption agents.
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