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Characteristics of Biofilm Phase During the Long-term Degradation of a

Toluene-contaminated Gas Stream Using BTF

HU Jun', ZHENG Jiang-ling', WU Yue-xin', ZHANG Li-li'*, CHEN Jian-meng'

(1. College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China; 2. Research
Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract; This study analyzes the accumulation and distribution of biomass and changes in properties of biofilm in a long-term
biotrickling filter (BTF) system in order to investigate the correlation between the biofilm phase properties and the performance. After
a long-term operation of 130 days, the BTF showed a deterioration in degradation performance and an increase in pressure drop with a
gradual increase of biofilm thickness and uneven distribution of biomass. Meanwhile, the porosity of the upper and lower layers
decreased from 85% and 82% in the start-up period to 65% and 40% , respectively, as a result of the excessive accumulation of
biomass and its non-uniform distribution. The AWCD values showed a decreasing trend indicating that the biological activity decreased
with the aging of biofilm in the long-term BTF. The contents of total extracellular polymeric substances ( EPS) and protein in the later
period were twice as much as those in the start-up period. The value of protein to polysaccharide (PN/PS) ratio increased from 0. 3 to
0.95, and showed positive correlation with the surface hydrophobicity of the biofilm, which increased from 33% to 73% accordingly.

The mean molecular weight of EPS decreased during the operation of BTF. The result of FTIR further showed that the main chemical
composition of EPS changed in the long-term BTF accordingly, possibly resulting in the deterioration of performance in the long-term
BTF. The above experimental results could be very helpful for reducing the clogging and performance deterioration in long-term BTF.

Key words : biofiltration ; toluene; performance; biofilm; EPS
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Fig. 1 Schematic diagram of biotrickling filter
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Removal efficiency and elimination capacity of toluene, biomass accumulation and pressure drop in long-term BTF
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— A EPS A A Y A
WP A 20 cm BEES 1T 60 cm BEES T 20 em BP0 60 cm
40 -25.8 -26.8 -15.9 -18.3
80 -24.6 -25.3 -15.5 -17.9
120 -17.2 -22.2 -14.5 -16.2
150 -15.3 -20.6 -12.8 -15.7
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