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Three-dimensional pore structure of granular sludge in
biological wastewater treatment system — taking Anammox
granules as an example

LENG Jixuan, FU Huimin, YAN Peng, CHEN Youpeng
(College of Environment and Ecology, Chongqing University, Chongqing 400045, P. R. China)

Abstract: Understanding the three-dimensional(3D) structure distribution of granular sludge is crucial for its
settlement ability and stability, yet research on the 3D pore structure and distribution characteristics remains
scarce. In this study, anerobic ammonium oxidation granular sludge is scanned using synchrotron radiation X-ray
phase microscopic computed tomography, and its structure is reconstructed using Avizo. The diameter, spatial
distribution, and fractal dimension of the pore structure are analyzed to establish a pore network model for
granular sludge. Subsequently, absolute permeability calculations are performed. This research contributes to the
theoretical foundation for the stable and efficient application of granular sludge systems in sewage treatment.
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Table 1 Component concentration in synthetic wastewater

T 7K 41 B i B /(g L) TR i R /(mg L)
NH,CI 200 EDTA-2Na 14.1
NaNO, 240 H,BO, 0.014
KHCO, 2.13 MnCl,*4H,0 0.99
MgSO0,7H,0 0.2 CuS0,-5H,0 0.25
KH,PO, 0.025 ZnS0,+7H,0 0.43
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EDTA-2Na 0.005 NaMo0,*2H,0 0.22
FeSO,-7H,0 0.005 CoCl,*6H,0 0.24
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Fig. 1 3D reconstruction of guanular sludge
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Fig.3 Pore diameter and volume ratio of granular sludge
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Fig.5 Geometric distribution of granular sludge
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Fig. 6 Independent pore structure
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Fig.7 Pore connectivity of granular sludge
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Fig.9 Permeability and independent pore of granular sludge
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