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BTF Performance Treating a Chlorobenzene-Contaminated Gas Stream

ZHOU Qing-wei ZHU Run-ye HU Jun ZHANG Lidi CHEN Jian-meng
( College of Biological and Environmental Engineering Zhejiang University of Technology Hangzhou 310032 China)

Abstract: In this study biotrickling filter ( BTF) inoculated with acclimated sludge was established to treat waste gas containing
chlorobenzene. The BTF performance average well color development ( AWCD) values and microbial community were examined in
steady state. Results revealed BTF achieved removal efficiency more than 80% of chlorobenzene under the conditions of < 0.6 gem ™
inlet concentration and > 45 s EBRT. Therefore BTF have an advantage in treating low-concentration waste gas containing
chlorobenzene ( <0.6 gem ) . The overall chlorobenzene elimination capacity reached a maximum of 70 g*( m’<h) ~' at an inlet load
of 80 g+(m’+h) "'. The mass ratio of carbon dioxide produced to the BTo-X removed was approximately 1.92 which confirms
complete degradation of chlorobenzene given that some of the organic carbon consumed is also used for the microbial growth. The
degradation of chlorobenzene in the BTF followed Michaelis-Menten kinetic model the maximum specific degradation rate (r, ) was
35.6 g*(m’<h) ~'. The AWCD values indicated that the microorganisms in the BTF showed high the microbial metabolic activity. The
PCR-DGGE fingerprinting analysis on biofilm samples in the BTF indicated that the microbial community had a relative stability and
complexity during the steady-state phase. The stability and complexity of microbial community could contribute to the degradation and
mineralization of chlorobenzene in BTF.

Key words: chlorobenzene; biotrickling filter ( BTF) ; kinetic model; microbial community; PCR-DGGE
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BTF Acidocella~ Mycobacterium Frateuria
16S rDNA DGGE Burkholderia
PCR N " Acidocella Acidisoma  tundrae
Blast GenBank e . Mycobacterium
* Pandoraea
1. BTF ' Frateuria
Burkholderia 2
1 BTF 16S rDNA DGGE

Table 1  Sequences of DGGE fragments from biofilm in the BTF

/bp ( ) 1%
a h 237 Burkholderia sp. ATSB16( EF397578. 1) 99
b 212 Acidocella sp. ( FI915151.1) 99
c 221 Mycobacterium sp. ( FJ807672. 1) 94
d k 221 Pandoraea sp. AI-S260 1( EU912486. 1) 94
e 215 Acidisoma tundrae( AM947652. 1) 100
f 209 Opisthonecta minima( EF417834. 1) 98
g 239 Thiomonas sp. ( FJ628383. 1) 99
1 173 Bacterium enrichment( HQ329109. 1) 100
j 197 Frateuria sp. ( FJ628379. 1) 94

1 166 Actinomycetales bacterium SW102( HQ418230. 1) 88
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