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Adsorption mechanism of anaerobic granular sludge flora

structure to Sb(1ll) in water
WANG Yufei, WANG Xifeng, WU Zhentao, DENG Renjian, WANG Xueqin
(School of Civil Engineering , Hunan University of Science and Technology , Xiangtan 411201 , China )

Abstract: According to the different physiological habits, the microbes of the anaerobic granular sludge can be di-
vided into two major groups of methanogenic bacteria and non-methanogenic bacteria. In order to explore the mecha-
nism of the two microbial groups on the removal of Sh( Il ) pollution in water, the interaction process of EPS(extra-
cellular polymer) of anaerobic granular sludge and its inner core microorganisms and Sh( Il ) in water was studied.
The results showed that its inner core microorganism was the main body to remove Sh( Il ) pollution in water. The
pH not only affected the physiological activity of anaerobic microorganisms of different flora, but also had a greater
impact on the protonation rate of the surface functional groups of the microorganisms, thereby affecting the adsorp-
tion of Sb( Il ) by anaerobic granular sludge microorganisms. The removal of Sb( Il ) by methanogenic bacteria was
mainly based on biomass precipitation, and its adsorption capacity was greater than that of non-methanogenic bacte-
ria. The interaction mode of non-methanogenic bacteria and Sh( Il ) in water was mainly combined with biomass.
FTIR, XPS and XRD characterizations proved that no matter what kind of anaerobic granular sludge flora, there
were a large number of organic structures such as polysaccharides, proteins and carboxylic acids that could bind to
Sh( Il ) in water. In addition, Fe and P accumulated in anaerobic granular sludge could form complexes with Sh and
deposit in microbial cells, especially a large amount of biological iron Fe* reacted with Sh( Il ) to form FeOSbO, co-
precipitate deposits to obtain the removal effect of Sh( Il ) in water.

Key words: anaerobic granular sludge; antimony pollution control; microbial flora; methanogenic bacteria; adsorp-

tion mechanism
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Fig. 1 Removal rate of Sb( Il ) by granular sludge kernel
microorganisms and their EPS ( A : Mainly methanogen
bacteria ; B : Mainly non-methanogenic bacteria)
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Table 1  EPS components of anaerobic granular sludge
microorganisms of different flora
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Fig. 2 Adsorption of Sh( Il ) by the inner core( A : Mainly

methanogenic bacteria ; B : Mainly non-methanogenic bacteria)
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Table 2 Percentage of Cls peak area at the interface
of anaerobic granular sludge
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Fig. 6 XRD patterns of anaerobic granular sludge composed of

different bacteria after adsorption of Sh( A : Mainly methanogenic
bacteria ; B : Mainly non-methanogenic bacteria)
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