hEIRIE RS 2025,45(6):  3054~3062 China Environmental Science

W HLEE R R AR SRR AR O T S IR TR RE RS (7] P EFRSERIAE, 2025,45(6):3054-3062.
Wei T, Han M, Tian B Y, et al. Effect of raw water turbidity variation on performance of gravity driven membrane filtration systems [J]. China Environmental
Science, 2025,45(6):3054-3062.

[R7K M E T X E SR ABIE e £

BOE R OB R SO AR S WU EA LA L (L @ R, ALK R 5 A A
S BT 44 7K Y o KT e A A R G L B T2 7100555 2.9 5 VA K KR K BB I T 5 A B
WNELNS N FERERE 010020; 3. KE/KSSERIE R A F, K 300202)

THE: 5T UK BN BT w0 2 ) S B (GDM) FR GE A i il i v 1 B A AR IE DR 2 (R0 5 0 45 R W 5L/ e B e 35 GDME il 11 2 I,
AL 3 17~30d JG EHIEBIRRE, 5 IR LTI (1.8~3.INTU) (16} BRZHAH EL, SR /K i T 28 10450 T 100NTU i GDM Z G 18 543 Al PR 15%- 36%
1 61%; BURLA 575 1) K531 B WAL B O ot vh A A= W R Dl /N3 Y A8 WL 28 Jod L, BT 0P s o P 7 v 3 80 7K P s L 46 I, GDML R 48
Jii 30 9d Ja R A 2 B A ATk 80% A JRUK M e T R A B AR ) I BRAIG, (E 2RI 7~ 11d I3 RS S SRR e B i A A O T
T 1.8~7.9 £ BV P A DA R AN 37%~98%, il A= MR IE 45 My R A — s AR A0.GDM. R Gt S K i J8 T T A — 5 IR R i ).

KR EAWEIEGDM): UK Rl &S EWIEDHE

PESES: X52 XHERFRIRED: A XEHS: 1000-6923(2025)06-3054-09

Effect of raw water turbidity variation on performance of gravity driven membrane filtration systems. WEI Tong', HAN Min?,
TIAN Bao-yi®, LI Rong-guang®, WEN Gang', HUANG Ting-lin', LI Kai'" (1.Collaborative Innovation Center of Water Pollution
Control and Water Quality Security Assurance of Shaanxi Province, Key Laboratory of Northwest Water Resource, Environment and
Ecology, Ministry of Education, Xi'an University of Architecture and Technology, Xi'an 710055, China; 2.Inner Mongolia Water
Resources & Hydropower Engineering Co., Ltd., Hohhot 010020, China; 3.Tianjin Water Group Co., LTD, Tianjin 300202, China).
China Environmental Science, 2025,45(6): 3054~3062

Abstract: This study investigated the effects of raw water turbidity variation on the stable flux, pollutants removal, and bio—cake
layer of gravity flow ultrafiltration (GDM) system. The results showed that the increase of raw water turbidity led to a significant
decrease in the flux of GDM system, but a new stable flux can be achieved in 17~30 days. Compared to control GDM with low
influent turbidity (1.8~3.7NTU), the increase of raw water turbidity to 10, 50 and 100 NTU reduced the stable flux of GDM system
by 15%, 36% and 61%, respectively. The macromolecular organic matter carried by particles was degraded by microorganisms in the
bio-cake layer to low molecular weight organic matter, which passed through the membrane and resulted in increase of dissolved
organic matter in the effluent with the increase of raw water turbidity. The ammonia removal rate of GDM system reached more than
80% after 9days of start-up, and the temporary decrease in ammonia nitrogen removal capacity occurred due to the increase of raw
water turbidity. However, it recovered after 7~11days of adaptation period. With the increase of raw water turbidity, the thickness of
bio-cake layer increased by 1.8 to 7.9 times and the microbial extracellular polymeric substances increased by 37 to 98%. Meanwhile,
the microbial community structure underwent certain changes. This study shows that GDM system has certain adaptability to
increase of raw water turbidity.

Key words: Gravity-driven membrane (GDM); raw water turbidity; stable flux; ammonia; bio-cake layer
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