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Effect of enzymatic hydrolysis of extracellular polysaccharides
on the stability of Anammox granular sludge

YANG Fan, WANG Shuai, LONG Man, ZHAO Fan ., GUO Jinsong, FANG Fang
(College of Environment and Ecology. Chongging University, Chongqging 400045, P. R. China)

Abstract: In order to study the effect and mechanism of extracellular polysaccharides on the stability of
Anammox granular sludge, amylase which can enzymolyze polysaccharides was used to enzymatically
hydrolyze granular sludge. The results showed that the outer edge of the granular sludge in the a-amylase
treatment group swelled, while the surface of the granular sludge in the p-amylase treatment group did not
change significantly, but it was broken and the stability was obviously reduced. The surface properties and
XDLVO theoretical analysis showed that enzymatic hydrolysis reduced the hydrophobicity of granular
sludge and increased the repulsive force between microorganisms, thereby affecting the stability of granular
sludge. The results of Fourier infrared spectroscopy showed that the content of hydrophobic functional

groups in extracellular polymers of sludge was significantly reduced after enzymatic hydrolysis. Confocal
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scanning found that the content of a-D-glucopyranose polysaccharide at the outer edge of the granular

sludge in the o-amylase treatment group was significantly decreased, while the B-D-glucopyranose

polysaccharide in the B-amylase treatment group was distributed in fragments. Therefore, the a-amylase

treatment group showed that the hydrophobic effect of extracellular polysaccharides, binding to each other

through O—H functional groups or bridging with cations can promote the aggregation between

microorganisms. The B-amylase treatment group showed that the entanglement between the long backbones

of extracellular polysaccharides and the bridging of abundant binding sites to form a skeleton enhanced the

adhesion between microorganisms and was beneficial to the stability of granular sludge.
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Table 1 Experimental design of enzymatic hydrolysis of granular sludge
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Fig. 1 Photos of Anammox granular sludge
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Fig. 2 Anammox granular sludge intensity changes
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Table 2 Surface properties of Anammox granular sludge
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Table 3 Surface thermodynamic parameters of Anammox granular sludge
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Fig. 5 CLSM images before and after enzymolysis
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