550 WS TIESFIR % 14% % 12 20204 12 5

Eco-Environmental Chinese Journal of Vol. 14, No.12  Dec. 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

e BRI KITREE

SR DOL 10.12030/1.cj0e 202002043 45 X703 SCHBRBEG A

XUPL, FT, Bk, A5 2025 A W s I A SR 7 e T K O T 495 e A AT (0], PR AR AR, 2020, 14(12): 3391-
3398.

LIU Kai, WANG Yuan, LIAO Qiang, et al. Prediction of extracellular polymer production and pollution analysis in self-forming
dynamic mesh filter system[J]. Chinese Journal of Environmental Engineering, 2020, 14(12): 3391-3398.

ZhAS YR W b BB ARG W e S P K U8 M B9
e 1M

)8t Eam2 BLakd g metT

1 AR T HE KA R TTAE A A, Bi#R 610000

2. AR A A R A F, HL#F 610000

3. R T A AR REIR A FRA A, AR 610000
4. AR B R B B A R A R, B #E 610000

B—VEHE: XYL (1986—), W, it, TR, SRR M. K54 H] . E-mail: lkail986@foxmail.com
SEAEEH: AN (1983—), B, W4, TR, AFR7H: Ki544%H . E-mail: baipengl983@126.com

W OFE IRk, TEA RN B AR P, T B K B TS Ve TR S ORLUE 59 B R R sh A AR g ) (DMIF) 32 3
TR BT, R T M TGRSl A FLALAR RO RN T ik, R TN O 4 ) A W DB DF 2 A £L 2 w4
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Fig. 1 Schematic of the laboratory-scale DM system and plan-view of the aerobic chamber
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Fig.2 Relationship among the predicted EPS production rate, measured EPS concentration and bio-cake planar densities after
15 operation cycles on meshes with different pore sizes
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Fig. 3 Changes of SS and TMP in effluent after 15 operation cycles of the DMf system at
at different pore sizes various mesh pore sizes
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Fig. 5 Distribution of live (green) and dead cake layer (red) on DMf at various mesh pore sizes
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Prediction of extracellular polymer production and pollution analysis in self-
forming dynamic mesh filter system
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Abstract In recent years, the self-forming dynamic mesh filter (DMf) for the macro-filtration of wastewater or
activated sludge mixed-liquors has been extensively studied in various membrane treatment technologies. This
study developed a simulation method for estimating the appropriate mesh size to predict and control the
formation of the bio-cake layer on the mesh surface, which can enhance filtration effect and reduce fouling. The
results showed that there was a significant correlation between the bio-cake planar densities and EPS
concentration. The planar densities could be used to predict EPS yield. The DMf formed on the meshes with an
aperture of 55~100 pm could block most particles in the sludge mixture, but some of the fine particles could still
pass through its surface layer, and accumulated at the bottom of the DMf to produce EPS. CLSM analysis
showed that the proportion of dead cells in the bio-cake and their thickness were closely related to mesh pore
size, and the thickness of live cake layer (LCL) on the four meshes were approximately 20 pm, indicating that
effective oxygen penetration only occurred in the thin layer of DM, too thick layer will prevent the penetration
of oxygen, which could lead to the death of microorganisms, more EPS release, and eventually exacerbated
membrane fouling.

Keywords dynamic mesh filter; prediction of extracellular polymer production; mesh size; membrane
fouling
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