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Abstract: The sewage treatment plant in a certain town in Hunan Province has a designed
capacity of 450 000 m’/d. The sludge generated consists of excess activated sludge from phase [ TFAS,
initial sedimentation sludge and biological filter humic sludge from phase II , and excess activated sludge
from phase I MBR. The average sludge flow rate stands at 6 346 m’/d, with an average sludge
concentration of 6 160 mg/L. To address the issues of sludge flow exceeding the capacity of centrifugal
dewatering machines and the occupied area is large in conventional sludge concentration tanks, three sets
of steel structure gravity-based high-speed sludge concentration devices has been constructed. The actual
operation results show that the average sludge flow rate is 3 291 m’/d, the average flow ratio is 2.07, the
average sludge concentration is 14 274 mg/L., and the average concentration ratio is 2.42. The ideal
concentration effect meets the design requirements. The disposal cost for this device is 0.198 CNY/m’.
The overall energy consumption of sludge dewatering is reduced by 39.67%. This device effectively
concentrates and reduces sludge volume, with low land occupation, fully automatic operation, flexible

configuration, short construction period, and no total phosphorus release and sludge leakage problems.

<114 -



www. cnww 1985. com

) FHE S F A X SR IT IR AN TR AF ka5

FHA2K FH4H

excess activated sludge;

Keywords:

concentration

HRYEAT 5 T & 0 & A 19 (2023 A3k T 2
WHATHAES ), A FE 4% AGB 1T 3T 5 K b H ) 3k
2 967 B , {5 /K AL B 3K 6 518 686. 23 J1 m*/a, 115
Pere A M 1505, 44 J7 t/a, Al L3 K 9. 90%, 75 18
1) 22 4 R A 5 R Ak R FE I R T .

15 VR A 1 R 5 e Ak FRAS B A B — IR, LA
Brigless K B M. /KRN 99. 8% 117 4
15 e 2k MR AR J5 5 /K ZE AT [ 2R 96% , 15 I 75 BRI
/D AT AT S B2 K R A8 1 B e 5 2R AR i
7T BB R FE R TR IR AL B s A AR Tk
R R R AN I =W R I (A RS
A RAETR S G Bl 5T B R DIRE T B5K A7,
BAREFEAR . 2 K (B AR ] 2 s A7 48 S5
SO B U A A X 4 S5 LR R 4 2 i A
gl oy B K ReAE R R R £

R 8 AR S K AL RS e R A Mk s
e AW Ue i, R 5 iE A B O K AL R AT M K Ak
PR, =R HPEARY A G 5 R 2 e,
J T AL B T2 ek R 15 P K ZER /5 itk —
A A Ab B BT X H TS U TR A b R B
1o B ™ A S ML 6 1 el i A AR
A A [R) AL, e PR AR I U b A A 1 3 B
VSRR AR B, T A% 29 W 4 U it 1) 20 2% 7 A i
N RE ST RE AL AT AR A ]

1 R B BIUEA A P A
1.1 TIE#R

IZI TG KA T A FEOK B 45 5 md,
WK PR AR AT G g 2 SR TS /K A B FE B K T Y
WIHETARE ) (DB43/T 1546—2018) ) —Zihrife . 43
3R T AL — IR H i MSBR T. 2 #2E4r ek
T T A 1 AO— S B [ A 3 14 75 U T2 (IFAS) +
RHEDIVE T2, KK &8 25 5 m¥d, H K IR A
FE D0 R T3 ) SEAT IR K 43 85, 7= A= el x5 e
2 700~3 000 m*/d; — 3R 0 i th + Ay 8 S A fb A=
Y8t + W S A 08 b+ TR R AU T2 A BEOK
TN 1007 m’/d, DT 2B 15 K rh A R [E LA R
TEVERRLY , 7= A 01005 U6 600~650 m?/d ; BE S A=)
8t R TS A A 0 S 1 2 e O R K 28 2 T e R ARk

sludge concentration;

gravity-based high-speed

MOLTE &, 7= A 8 FE V5 e 450~550 m¥/d; = 31 % H
A*/O-MBR T. 20, AbBEIK 54 10 J7 m?/d, Bt N #5575
Y B2 TR A W™ A F 4% 5 6 2 500~3 000 m/d.,

TN ERA R 18, RST A 10. 25 mx5. 00
mX5. 00 m, A BOKE N 4. 70 m, 15 BB A K 1.0 h;
RRAKAILG 1, 5 EMRE B DKL 6 7 (ST 145, i
BALFE R 50 m¥/h IERT5 kW, 758 R 4 vk 4 4b 7R
HIRL MG IR AT 5 208 0 KA B, 2 EB0S
RRGBAGIET, A TEEmAT
1.2 HEEMEE

O ZIGKA =R AR AT H WK
130 07 m/d 32 TF 45 77 m/d, HKOK B (g
15 KA BT V5 G HE bR 1 ) (GB 18918—2002) 1Y
— 2 A RS 2 (I A TS K AR B T 3 BRI
Ye bR E ) (DB43/T 1546—2018) i — 4 Am i
15 IR PR 2 6 250~7 200 m*/d. FE A B 48 i K HL
PRI T, K A B BE 732 PR, B30 WK 5 /75 U8
K F I Wk BE 32 e AT S e B R

@ i TGKAERT IR S AZ R RS e
W 4R TCTE N

@ fE6 WKL RS R B TR, TG
DR BRI A BB A B LT R K R K s 2 6
(£2) Wi K HLAE e 2 G0 1 25 0 i D) 38 BE AR 4
KA F TR = 2808 17

@ KL NIGIE K T5REE sk,
B 245790 P R L S 4 o R

& TR YR i A A2 IR 25 5 BT Ve iR
T ZE VT K A B R g 1) [ L, X 2E K SS TP S5
P Jse ) EL 3G TS /K A B, T AR 38
2 W AB&TE5HKK
2.1 GRS FRIRE

25 KA B 45 BT e B I TS IR I R I
PG WK 1.

2 H HU85% B IAMENE N S0, BT e
T A 7 000 m'/d, BT HEJE R B A 6 500 mg/L. 1%
15K EE T H 6 AR OIAKAL(S 1 45) , FH A
AR 50 m¥/h, SR H— K 16 h TAER], &3t H
ALFEEE J7 R 4 000 m¥/d, B TR A 4 000 m/do

+ 115 -



42K B4

i 2 K He K

www. cnww1985. com

ZHEIZ TR R e (R IR B/ P i ) AN
WA LL (HG e e B /R e v B2 ) 34 SR GK 5] 1. 75 LA
b BB IR IR A 11 375 mg/L.
F1 ERFRRERTRKEER
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Fig.2 Statistical results of sludge flow
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Fig.3 Monitoring results of sludge concentration

FH G TT T, 2 B AR BRI 4R ICR U, SR PR T
BETT IRV 2 B 0 e i &, DA ROR T F itk e vk
FE A e e B, Y REAR S s i TS B R
AR AT BT IR A, LU A b R AR LR Ik B3
THEER 2L G e i i e s s TR R B,
BORRE 1975 TR i AR A BRA 18 45178
3.2 ZFHM

I H B AR 25200 77 00, SFE AL LS R
T 6 346 m¥/d, Bl J1 2% 0. 012 J6/m?*, 24555 2% Ky
0. 154 70/m*, A KK %% 4 0. 019 Ji/m?, Jo N T 3%, 4
B34 0.013 Jo/m’, H 121758 R 0. 198 TT/m’,
B T E LR 3,

KR E S E s kg E s, R e &
75 kW TR B0 WK HL 24 h 4 TF M A fif s AT, #EHR
1O 10 800 kW - h/d , AEALIL 5 15 75 kW Tl 38850 Bt
JKHL16 h T3z AT, #6FL 4 6 000 kW -h/d , #HEL T
T B, H 2 A I 24 138, 4 T3 7T a, 5 BEIFE AR
e

®3 FEEBETEAZE

Tab.3 Accounting statement of main operation costs

R IBITH .
Ti WAL DIIES ;
GH | HAER | R F1/(5E/m?) &
We4iHL3 4 ,0.55
. kW ; PAM il 525 &
i kg(}(');j . %{@7}?{ 0.012 | 14,28 kWsizh
m #24,075kW, 1
H 14
FH =¥ , | 2578/ FmiE A1 ket T
pay | 6178’ | T 0.154 e
& 3.208 Lim® 6'&?/ 0.019 | ISR 0.2%
4 Hahisl7, 5k
AL O T
) _ 2 Jokiiaiy
g (82.1920/d 0.013 @Eﬂk%#g B
1.5%1t
i 0.198  |$&4FKiBfT16 hit
4 i

FEAL BRI 4b 37 BR TSR 4 R G2 K BLaE Je 171
o e BRI LT ¥ e W 4 6 1 g BT A R
T2, o ) 2K R o s e Vi 4 e R W 4 1
AR SER PR R N 3 291 m¥/d, SE R A
2.07, -2 IR e BE Hy 14 274 mg/L, W45 LN
2,42, G e Al AR OE i R BT EOR . TR R
15 T MK A BB 15 45 1 0 [l s, FE 1 B 0 K AL
BAT A, AT 2 39. 67% IRERE . 58 LAY 4
TZ2HML, A BRI W T E AR
P LIMA A BT, BB ARG TS Ve 4E AT
TC R R MY A5 ) R, 38 HA A BN B
R R SRR A

S

[T ] XUs €. 5Pk AL SRR I 5 R AT [T ]. 1l
AAET, 2024, 53(17):139-142.

LIU P F. Development and application prospect of
sludge reduction technology [J]. Shandong Chemical
Industry, 2024,53(17) :139-142(in Chinese).

WIS, AL MEEE . IRBLTG K AL BT Y8 b AL A A
GOt R[], B IR 53R R, 2024, 5(22) -
114-116.

HU Y J, MAI X X. Research progress of sludge

(2]

treatment and disposal in urban sewage treatment plant
(Il
Technology, 2024,5(22) :114-116(in Chinese).

RS F KT TSP I K T2 K AR A B

Leather ~ Manufacture and  Environmental

(3]

+ 118 -



www. cnww 1985. com X, F ARG TR GR AR TR T KL F A2 F 4

BEHLT]. T E B Byt 2025(1) : 154-157. JKHEK 2023, 49(H4F1)2) : 482-486.
DAI W H. Deep dewatering process and intensive layout LI H B. Introduction of sludge treatment and disposal
of sludge in WWTP[J]. Urban Roads Bridges & Flood current situation for waste water treatment plants [J].
Control, 2025(1) :154-157(in Chinese). Water & Wastewater Engineering, 2023, 49 (S2) : 482—
(4] ZEmde, e, T8, % . 15 IRBUKEORTSE 486(in Chinese).
Kt HERC B 0], i EER R, 2024, 44(6) (7] XU, UKW . BIF BURMM & R UTIE 20 MSBR /Y
3259-3269. SekJ]. PEZKHEK,2024,40(6) : 108-112.
LI L P, YAN B B, WANG Z, et al. Comparative LIU Y, LAI C Q. Renovation practice of MSBR by
analysis of sludge dewatering technology from research suspended  filler  coupled with inclined plate
progress and carbon emission[J]. China Environmental sedimentation[ J]. China Water & Wastewater, 2024, 40
Science, 2024 ,44(6):3259-3269(in Chinese). (6):108-112(in Chinese).
[5 ] XU%. MBBR UURCEHIE N MBR I T-i5 /K 2 [F) 4
PRSI EZKHK, 2021,37(18) :63-69. TEE B X (1992— ), &, WIRIITEA, 24 1,
LIU Y. Applications of MBBR, double packing media AR, EEREGE 5 10 R TG Je Ak B
filter and MBR in multi-phase synchronous expansion PAEF
and upgrading of sewage treatment plant [J]. China E-mail:750863796@qq.com
Water & Wastewater,2021,37(18) :63-69(in Chinese). I #s H 87 :2025-02-27
[6] 2R, 15K 5 Je A AL B BURA A )] 2 & [El B #1:2025-04-21
(& ACH D
ER

k3% 3T 1) 2026 - F B L KHA) R E
R s HR) P EA S5 LHKIEE(CSCD) R R AT B HF) F B 20T
B 7 &AR A

(P ELRHAR)FAF)Z@E 2 ELRIRFRTE TERGE LEHARBR, AR SHEL T
MEAn R IR0 TR LR M AR A PR LGBRRE

(FELKIAVGIFIA0F R, AETHSEREEH AR RGE, GFRE RS S FEEE KT OKE,
CRAE LI XARARRAELREE . THE ASE R GRR EFE ETASE FREHNER
B, EENREEET A RK TRIAK ERALHK KRG FEARLIE FRALFST LG A KT
FEEE BT AF 54 BMA R fe Xk b HRATAF, 20265, (F B LK HER)# 5k R K% AR
7K ARG KIRIE R e 3R B R ORAK G T R RS R A BK S MR A R
AL E M ERIRE A RFEARFIRE F RGOS, EBELE ARG AR L A KigdR
BeF i F g0 N,

A B B R BT (P B A RHEAR) 2 & AR T :6-86, AL X E(T B L KRB IBAZ AKX S
(cnww1985) 5 , &4 T AW MEAETARE (P BAKRIEK)EELF 240, TH .40 T/H, 2540
960 Lo LA BB (RME)ITRAASFIAE HTEZRE, PLEFNAT0 T, FEITHAERFZ
Mt &,

AFIRFHed a TP, ERF B E A A ELE, BF R APDFEX, EP LB RP T EK
BB T REAR LT, TR EN . 2F A T20 0, ZATH R E/4F A .022-27835520 17612209907
(BAZR 5 ), BATLHFF: P& (CPEALRIBR)LEAARNE T PAT - EFREATD AT, KT
1200 1635 4000 5251 9625,

+ 119 -



