%42 5 #1244 E 4 K HE K Vol. 42 No. 12
2026 4 6 A CHINA WATER & WASTEWATER Jun. 2026

DOI:10. 19853/j. zgjsps. 1000-4602. 2026. 12. 010

7 KA FR T TR E R e B A AT RARAL R ek

FRAE, FFM, K AT, HFES, xR, RO,
x| 4t F 2
(1. kT LA ASHFEERRMNARNE, LT 100044; 2. FlXF FEFR, T
100084; 3. b wEMEZEAZRFEHAARAS, LT 100044; 4. K Tk KRF FRFHF
5425, 4w 100024)

o OE. HRE60% v EIRAATAKAIL ) @l A AR E T IR AE & BE R AR A
(MLVSS/MLSS 3414 50% , % Z 4% T 70%~75% 69 FLiAH ) , 75 K AL FL 20 R F e AR 42 871 33 4 R A
¥ hm, K IH T atab gy 22 JE g A 5 K AL I )T G IR AT ALY BB M AP UK 69 R 0 AT, R KAF I TR
PR AR A R EA IR TR R SRR N , BT TRAELZHGESHER, A
KA, 3R & RAUBUE A A (1SS/SS 3 14.39.85% , #242<100 wum &9 28 Bk & Y2 70%) T4k 22 34 5T,
o B 30 & TR R (R e LI R W 3t 4w P B i 0 TR 2 <50% ) AL F T IR IR AT RAEIAIE R S (1F
RtEIER 90 d-F8F RIREHIE 135%) 5 % W AR EABSZL, B B R kI8 - T L4
W% A" ARR R, G EAWBIT KA RGP F L R,

KR, SRR, FRER; hEE

FESES: TU992  XEkARIZAS: A XEHS: 1000 -4602(2026)12 - 0064 - 07

Analysis and Suggestions on the Causes of High Biochemical Sludge
Concentration in Typical Municipal Sewage Treatment Plants in China
WANG Guanghui'?, LI Xueyi’*, ZHANG Xing', XU Shiwei', YUAN Shuo’,
ZHAO Kai*,  LIU Ruiping’
(1. Beijing Capital Eco-Environmental Protection Group Co. Ltd., Beijing 100044, China;

2. School of Environment , Tsinghua University , Beijing 100084, China; 3. Beijing Heng-run
Hui-chuang Environmental Technology Co. Lid., Beijing 100044, China; 4. College of
Environment Science and Engineering , Beijing University of Technology , Beijing 100024, China)

Abstract: Over 60% of municipal sewage treatment plants in China face excessive mixed liquor
suspended solids (MLSS) concentrations coupled with low sludge activity (MLVSS/MLSS ratio ~50%,
significantly below the theoretical optimal range of 70%—75%) in biochemical treatment units, leading to
reduced treatment efficiency, increased energy consumption and operational costs. This study
systematically analyzes operational data from 22 sewage treatment plants in northern China and global
literature to identify root causes of elevated MLSS across the entire treatment process, including influent
characteristics, pretreatment efficiency, biochemical reaction mechanisms, advanced treatment, and

sludge disposal. Key findings reveal three interdependent factors, including high inorganic particle
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loading in influent (ISS/SS = 39.85%, with about 70% of fine particles <100 pm), inadequate grit removal

efficiency in pretreatment units (fine particle removal in cyclonic/aerated grit chambers, <50%), chemical

sludge recirculation, and improper sludge retention time (SRT) regulation (135% MLSS surge at SRT= 90

days). To address these challenges, an integrated “source control—process optimization—smart regulation”

strategy is proposed, aiming to provide a theoretical foundation and practical paradigm for improving

treatment quality and efficiency, and green development in municipal sewage treatment plants.

Keywords: sewage treatment;
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Fig.1 Flow chart of sewage treatment process
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