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Abstract:

With the rapid development of industry, the VOCs pollution has gained more and more attention.
With the characteristics of high efficiency and low cost, bio-trickling technology is suitable to treat
hydrophobic VOCs with high loading and low concentration. Through the transition of pollutants,
nutrients and the microorganism degradation between biofilm and gas phase system, the VOCs is
degraded to simple inorganics (CO,, H,O etc.) and the substance to compose cell by metabolism
of microorganism. In this paper, the removal of toluene from an artificial waste gas was
investigated in a laboratory scale bio-trickling filter packed with biologic ceramic pellets, which
can provide a good biological growth condition. The bio-trickling filter was operated in an
up-flow mode and inoculated with pure bacterial culture (Bacilliform Pseudomonas). Effects of
inlet concentration. water content in the bed under different retention time, periods of nitrogen and
carbon starvation on bio-trickling filter performance were studied. According to biochemistry
reaction dynamics and combining with micro-community structure of biofilm and the distribution
of pollutant along the filter, the kinetic toluene degradation process of bio-trickling filter and
biodegradation reaction rate constant were also studied. The results showed that throughout the
period of more than 200 days continuous running, the filter was in changing environmental
conditions, such as variations in temperature and moisture, which was the typical character of
industrial operations. The removal efficiency of toluene was almost 100% at a residence time of
43.2s. 36s, inlet concentration range from 756 mg/m® to 1889mg/m® and at surrounding
temperature ranging between 19 and 28°C. The maximum removal reaction rate of 1450mg/h was
achieved. What’s more, the ability of resisting loading impact and starvation are good and the
water content in the bed plays an important role on the process of the organic compounds
bio-degradation.
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