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Abstract Bioaugmentation has a huge potential application in biological treatment of wastewaters. The recent studies show
that bioaugmentation could enhance the removal efficiency of target pollutants, accelerate the start-up of system, improve the
capacity of the system resistant to hydraulic and organic shock loading, and upgrade the stability of microbial community
structure and function of system. This paper summarizes the studies on the bioaugmentation technology for biological
treatment of different wastewaters. About the screening of special function microorganisms, both of the traditional and
genetic engineering methods are simultaneously used; about the application of special function strains and the processing
technology of bioaugmentation, mainly action of the dosing special strains or the horizontal gene transfer (HGT) are directly
utilized to implement bioaugmentation; besides, with the development of molecular biology, the related molecular techniques
such as denaturing gradient gel electrophoresis (DGGE), ribosomal intergenic spacer analysis (RISA) and fluorescence in
situ hybridization (FISH) are widely used in the research of microbial ecology. This paper argues the using of molecular
biology and other advanced techniques to explore the microbial ecology mechanism through the process of wastewater
bioaugmentation treatment engineering application and to guide development of high performance microorganism agents as an
important research direction in the future. Fig 2, Tab 1, Ref 56
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Fig. 1 Statistics of the literature on bioaugmentation
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The main processes constitute a circulation in Fig. 2. And, the strains
obtained through screening can be divided into directly display their function
and indirectly actualize bioaugmention through the horizontal gene transfer.
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The conventional and modern molecular detection techniques are utilized
in the experiment to analyze the data, and evaluate the performance. If the
previous experiment has not achieved the ideal result, we should optimize the
operating parameters and process, or improve the strains' performance and
re-screen strains in the next experiment
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The single or mixed strains listed in this table are able to decompose the target contaminants. Among them, Alcaligenes defragrans B21 is a sulfur-based
autotrophic denitrification strain, that is, it can oxidize elemental sulfur or reduced-sulfur compounds to sulfate, while using nitrate as an electron acceptor and

converting it into nitrogen gas ¥
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