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Abstract:  The traditional gravity thickening tank utilized in waterworks typically encounters
several issues, such as frequent malfunctions, unstable operation, low solid content in the discharged
sludge, and high turbidity of the supernatant. A new type of gravity thickening tank was developed to
promote its application. It fully utilized the high efficiency mixing and flocculation characteristics of the
coagulated sludge and was complemented by a deep water tank to fully exert the crowded sedimentation
effect, thereby achieving the interception of suspended matters in the discharged sludge water and the
efficient concentration of the sludge. The pilot test findings indicated that the turbidity of the supernatant
in the effluent could be maintained within the range of 1 NTU to 10 NTU, with an average value of 3 NTU,
and the solid content at the sludge outlet could reach over 5% when the surface load was 1 m*(m’-h), the
solid load was 6 kg/(m’+h), and the dosage of anionic PAM was 2.56 mg/g dry sludge. The operational

efficiency of the sludge dewatering unit was increased by 2% compared to the traditional thickening tank.
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Fig.1 Schematic diagram of new type of gravity

thickening tank
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Fig.2 Schematic diagram of process flow
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Fig.3 Change of sludge volume under different solid

contents
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Fig.4 Change of settlement rate of sludge in discharged

sludge water under different anionic PAM dosages
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AL e A i T T4 K TS e vk A g, H
[ A B g — AR R 7E 0. 5~1. 0 kg/(m?+h) | i 38 AU
03 e 4 1t AT 7R SZ B TR B4 6 kg/(m*-h) o ST
JEERL, 0245 19 ¥ e T A b PN HEA T SO G B
FFIE L — 7 SR RS e )2, i 08 = i) A1 H e 2
AR | W T A5 A X DR K 1 B R ) A T
B FNWLREE . 3 A i Y A e 04 R UK TR N
8.2 m, FLAT LU IR ¥R 4 o v (A ROK IR, 5
IR AR AN A 58 1 3 N 35 e AR TTVEVE T,
I AT P A A By A Y A — 2D s Ak
PSR TS U8 19 Fe 4 TI0UE , AT S B HER K s T
14 e AR A
3 i

@ il HE U K 5 U [ 3 0. 102%~
0. 783% , F-¥I{H 4 0. 48% , 115 Jé 2 B 4 1. 001 8~
1.003 1 g/em’, Be2K 5K 24. 6%.

@ FEREHAAT N1 mY(m>-h) | E A7 6
kg/(m’~h) (B 2§ 5 PAM $ /il 54 2. 56 mg/g T
FAFT K I WA R TR REAE 1~10 NTU, P
YA 3 NTU, HARE 15 [ 2] 5K 5% D |-, 520t
AL Ge v A w42 755 2% 1) B bR, TR D T fE B2
IKHLEYIBATARIR o

@ W7 e 4t 3 B R N 25 5 3 e
(e RITR G 2R B A R R PR R A T v e v 4, O3 LA s 7K
TR AR SR 9 S SR A B 55 AR 4R DL VEVE T, AL
AR HEYR 155 [ 4% 1w B AT 7R 32 B vy i K A 7

- 69 -



F40% H17H ‘17 25 K ,‘H}E 7K www. cnww1985. com

iy AP H, nT A [R) 28 B 25 7K ) T e e 4 b B T AR R
THEM—EN S %

Sk

(1] Bl SRS, 45,55 . ¥ 3K R AR BRI

Pl ik B EER BEST [)]. PR TR, 2023, 41
(S1): 215-218, 261.
YANG Li, ZHANG Jiaji, WANG Juan, et al.
Experimental study on the limit solid flux and
flocculation of sludge discharged from a water plant in
Hainan Province [J]. Environmental Engineering,
2023, 41(S1): 215-218, 261(in Chinese).

(2] BERR, PR, 226,55 BRK) HER K AL Bl 45 1

L e mrse [1]. 4ok HEK 2022, 48(S2) -
137-142.
DA Yuewu, CHEN Yi, MIAO Yi, et al. Study on the
optimization of thickening process for sludge water
treatment in waterworks [J]. Water & Wastewater
Engineering, 2022, 48(S2): 137-142(in Chinese).

(3] HE, kMG BT, 45 B T RV R XK

TGV A TERZ R BRI AT e [0 ], BUKEAR 2021, 15
(4): 11-13.
CAO Zheng, ZHANG Yiran, ZHAO Yu, et al. Study on
effect of anion polyacrylamide on sludge concentration in
waterworks [ J ]. Water Technology, 2021, 15(4): 11-
13(in Chinese).

(4] BRORGIRIE . 20K Heve K b BT AR BT ].

HKHEAR 2020, 39(6): 24-26, 89.
CHEN Xinfeng, ZHANG Heng. Engineering design of
sludge wastewater treatment project for Hongjiaozhou
WTP[J]. Water Purification Technology, 2020,39(6) :
24-26, 89(in Chinese).

(5] XU, Gk {4 AR i pEFE [D ], iA 7R
T W R Tl K2, 2018,

LIU Tong. Experimental Research on Sludge Treatment

(6]

(7]

(8]

[9]

Technology in Water Purification Plant [D]. Harbin:
Harbin Institute of Technology, 2018 (in Chinese).
FUEN. DOVE R - R A PRI T AR K b B
ARGt U], mokE AR, 2024, 43(5) : 182-
187, 203.

WANG Honggang. Design of sludge water treatment
system with combined processes of sedimentation—air
floatation—advanced treatment [J]. Water Purification
Technology,2024,43(5) : 182-187, 203(in Chinese).
i e, AR 500  JBTITNE 55 . ANRIZAK ) HEVE K Ak 3
TEX AT I]. kK, 2023, 49(10) : 1-
5, 14.

HE Jiali, LI Jiayao, YU Minghui, et al. Comparative
analysis of sludge water treatment process in different
waterworks[J . Water & Wastewater Engineering, 2023,
49(10): 1-5, 14(in Chinese).

SR, EIESC. WITLHREESE ARk — W TR st
Hafr[1]. BokHEAR 2022, 16(2): 12-15.

ZHOU Zonglei, WANG Zhengwen. Design and
operation of the first-stage project of waterworks in
Zhejiang coastal area[J]. Water Technology, 2022, 16
(2): 12-15(in Chinese).

e, AR, TN AF L AR K TG e A B
RGBT T E g KK, 2017, 33(8) @ 73—
76, 81.

GAO Weinan, JI Haixia, WANG Honggang, et al.
Design of sludge treatment system for a waterworks in
Guangdong Province [J]. China Water & Wastewater,
2017, 33(8): 73-76, 81(in Chinese ).

<70 -

EEE T IR (1974- ) 5, i p A wt, TR
Uile, SEERETETT ) Al A B oK TR
B PR
E-mail: yxgzhdwater@163.com
e H #:2023-12-01
f& [ B #3:2024-03-07
(Zi%E L%



