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Recent progress and per spectivesin biological treatment for
gaseous pollutants
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Abstract: The problem of air pollution has of late years become increasingly sever, and industrial
production is a momentous source. Biological treatments of gaseous pollutants including volatile organic
compounds, odours, sulfides, nitrogen oxides and so forth in industrial production has gradually emerged
in China and gained extensive attention with the advantages of high efficiency, low investment, green and
environmental friendliness. This paper reviews fundamentals, technical classification and characteristics,
applied range, state-of-the-art research directions and progress of biological treatments both here and
abroad. Biological treatments tend to have high removal efficiency for the treatment of low concentration
gaseous pollutants, while it is limited for treating hydrophobicity, high concentration, toxicity, and low
biocavailability of these pollutants. To solve these problems, experts and scholars had done a great quantity
of researches and experiments, and those efficient methods and means innovated were summarized. It is
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considered that the application of methods for reducing mass transfer resistance, combination with other
treatment technologies, clarification of mechanisms and metabolic pathways of microbial degradation are
significant research directions to improve the efficiency of biological treatments and expand its field of
application. However, nearly all methods of intensification mentioned are still in the stage of experimental
research, as an important goal, which still need to be continuously studied for industrialization.

Keywords: Biological treatment, Gaseous pollutants, VOCs, Odours, Microorganism
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Tablel Current studieson microbial communitiesfor the purification of gaseous pollutants by biological methods

g/ L) R KRR R S 3R
Contaminants Maximum removal rate (%) Dominant microbes References
BTEX 93.60 Aspergillus versicolor [38]
Trametes hirsute
96.00 Pseudomonas putida [39]
Rhodococcus erythropolis
Cladosporium sphaerospermum, etc.
A 5% 98.00 Acidobacterium [40]
Toluene Rhodococcus
Burkholderia
80.00 Acidovorax [37]
Rhodococcus
Hydrogenophaga
Brevundimonas
—AER 98.90 Brevibacillus agri [27]
Dichlorobenzene
TN s ik R i 100.00 Desulfovibrio gigas [37]
Methyl acrylate Variovorax paradoxus
Dokdonella koreensis
Pseudoxanthomonas suwonensis
Azor hizobium caulinodans
Hyphomicrobium denitrificans
Hyphomicrobium sp.
Comamonas testosteroni
H2S 100.00 Halothiobacillus neapolitanus NTVO01 [41]
95.00 Thiobacillus denitrificans [42]
98.29 Cellulosimicrobium cellulans [43]
NHs 100.00 Sinorhizobium meliloti, Pseudomonas sp. [44]
N2O 95.00 Xanthomonadaceae [21]
Xanthobacteraceae
Victivallaceae
Z s 100.00 Lysinibacillus sphaericus RG-1 [17]
Ethanethiol
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