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Abstract: SEM, FISH and PCR-DGGE techniques were used to analyze the microbial succession of the anaerobic granule sludge in
different chambers of an ABR (‘anaerobic baffled reactor). The microbial morphology, eubacteria abundance, population structure
succession process and phylogenetic analysis of the dominant eubacteria were investigated. The results showed that the rod-shaped
bacteria were the dominant microbes in the sludge granules. The bacteria in the front chambers had higher activity than in the other
chambers. The total amount of microbes gradually decreased with the water flow direction from front to back. The eubacteria abundance
decreased correspondingly, which could reach as much as 65.9% in Chamber 1%, and only 27. 2% in Chamber 5*. Furthermore, the
eubacteria were the dominant community in the front chambers, while the archaea contents increased in the back ones. There was a
significant succession of the microbial communities with the water flow direction from front to back in the ABR reactor, but the
Shannon-Wiener indices of eubacteria did not display significant differences in the five chambers. The UPMGA results showed that the
similarity of microbial population between Chamber 1% and Chamber 2" was 77% , and that between Chamber 4" and Chamber 5" was
85% . However, the similarity between that in Chamber 3" and that in the other chambers was lower. Therefore, it could be concluded
that the anaerobic fermentation worked mainly in the front part of the ABR, while the methanogenesis worked mainly in the back part.
Obvious staged and multi-phased characteristics were observed in the ABR reactor.
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Fig.1 Schematic diagram of the anaerobic

baffled reactor
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Fig.2 Optical micrographs of the anaerobic sludge( x 100)
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Fig.3 Scanning electron micrographs of the anaerobic granular sludge( x4 000)
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Fig.4 Fluorescence images of ABR sludge samples( x 1 000)
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Table 1 ~ Abundance of eubacteria population in anaerobic granular sludge
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Table 2 Shannon index of eubacteria population in

anaerobic granular sludge
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Fig. 6  Similarity analysis of eubacteria in five chambers
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Fig.7 Phylogenetic tree based on the sequences of anaerobic bacteria in ABR
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