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Design of Sludge Water Treatment System with Combined Processes of Sedimentation-Air

Floatation-Advanced Treatment
WANG Honggang *
( Betjing General Municipal Engineering Design & Research Institute Co. , Lid. , Beijing 100082, China)

Abstract The recent design scale of a water treatment plant in Jilin Province is 2. 5%10° m’/d, and its long-term design scale is 5%
10° m*/d. The water treatment combined process of sedimentation-air floatation-deep treatment is adopted and combined flexibly with
raw water quality. The system design of multi-mode operation sludge water treatment is introduced, including sludge collection tank,
residue discharge tank, drain tank, back-flow tank, sludge tank with floating trough, concentration tank, supernatant collection tank,
balance tank, dewatering room, wastewater adjusting tank. The sludge water treatment has the advantage of flexible operation, high
water utilization rate, low cost of reagent and low back-flow shock loading. The clear supernatant of sand filter backwashing wastewater
after static settling is reused, and sediment is discharged to sludge discharge tank to be treated. The reused mode of carbon adsorption
backwashing wastewater is decided by water quality. The wastewater regulation tank and wastewater pipe is designed to solve the
problem of no municipal sewage pipes. The total project cost of sludge water treatment is 79. 00 million yuan.
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Fig. 1 Process of Water Treatment
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Fig.2 Process of Sludge Water Treatment
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Fig.3 Layout of Sludge Treatment Plant
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Fig.5 Chart Two of Drain Tank Schedule

3.3.3  [Ekdth

RS APYE 30 min WIUEIK A 472 m®, BRI
W BfHth 30 min WITEK A 443 m®, Uk SR W e K
R HEK R 620 m®, Bt K 18 43 2
M BRSNS TR 825 m® |2 A% MAT RS TR AT 2540
WhE s 2R W B 4% 1 YK 30 min W13 K B ¢ W B it
1 W ek, I ERIEK KA 3 6,2 H
1%,0=160 m*/h, H=16 m; 5 Fits 5 g HE K
FHAKE1E,0=110 m*/h,H=16 m,
3.3.4  HERM

Hde b FZ A e it HE U B HE K S IR TR, BT
SIREHEE 2 4% | AR T R T 24 mx24 m, i
AROKER 4 m, iR H L FRZHIEA, i
P KEL R 99. 8% , R FKFEL N 99. 0%, I
THR R T SRR HE 2 i I s Tt v A VR )
BEIE A 1.5 m, IS Ye H 32 T A HE Rk 4 .
3.3.5 W4k

e et 22 SCHE D i B HE v i e 1T vk
A 2 %, BRSSP TE R ST N 24 mx24 m, A ROK
RN 4 m iR LTRSS, e &K #E
N 97% ~98% , Bt AR B far 7 0. 90 kg/(m®+h)
IERICEHE R EIE WO W, IRV e R HE R
3.3.6 AR

BT 3 GHERR R (2 H 1 4) , S THiFe

— 186 —

MR 4i M, 0=60 m*/h,H=8 m, &if 3 Gk
AR Te S (2 1 A8, vk i it ic U 21075 e o1
i, 0=30 m’/h ,H=6 m,
3.3.7  LiHWIEM

BT BV SCEE L 1 e WACHE VF SR HE U Tt S
Wit FIE W, A AR 420 m’, Bt i R
ME3ISE,2H14%,0=180 m’/h,H=12 m,
3.4 PEKHLE

WKL 3 WA TR R 25 7 m’/d, i Ak
P Y 24.9 t DS/, 1w % 3 MR 50
B om’/d, i T e iR 49. 8 + DS/d, 155
IKJEAME S R E KR <60% , TR FARHE B
KA, BRI 1 8, 73R 2 A BRAR A S R
284 m’ 2 2 BAHERG K HL 1 ASHER P E YR &
I AE B K AL 2 &, 12 h T AR, 2 53
1 6WKHL, 16 h TAES], 565 oK AL B EE 10
1.04 t DS/h,
3.5 EKkiATi

BEVH K IR 1 88, e A Sl 50 0 m'/d,
ALHG 1A% TG KIS Tth B2 2 A% R /K WACHE 3l , - T R
SR 43.5 mx22.1 m, V5K IR T A AL A RS
15w’ BWIHEFE2 6,11 &,0=12 m’/h, H=
65 m, /KA 2 4% , A% A A TR Z R 1000
m’ A RO FR AT 2 40 B T 7Kt T e HE K Bk
VLR B i It et BB K LIS 5 K, I T4 T 28



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 5,2024
May 25th, 2024

24,114 ,0=100 m’/h,H=65 m, i} DN250
JEIIEKHEBUETE 1 AR, KEEZh 3.5 km, B KK
HEZ) ANEKER
4 EBITEXAREZEFIH

AT AREHER K AL PR FEmFE S e HEdE it 7

b 5 YR b B ) BEAKAILD KR, T RE SR
B2 7 900 106, HEVEK AL B R L BE K BT
RGN A AL, gk 1 Fon, K4k
Teith S A ithiz 17 7 s Z K AL B T A 4L A5,
NIV

&1 Heka s
Tab. 1 Operation Mode of Sludge Water Treatment

JKALFR T2 S e Il 37Kt £t Heds it i it
(ORI 3ARHEA A AN R IR K IR A ONEEE DU A st B1T 3 4%
Sk Hele
@ "iF 3ARHEAK AR A R g K R R NIRRT R BT 248 BT 24
Sk HelR
@ PLIE+SIT 3ARHEAK M AR N HITRIE K Il PO B Vi RTE BTk BT
R kK Hele
@piyE+  THL 1 RMHEKE 3 BHOK IR BN N RN R K IR R DO A NiEfT B1T 3 4%
g [R5 K it ERULYR e Fpeit s opHEK A HETR
T2 st HE K B @b S eh PR SS HEA H IR R A
Herk it A B G 5 B S ke HE K
HEA CH
ORIF+IRE HTZ@, op ek FHTZ@, MFAKMR S0P EiESE S5 28 B81724
MR st K 2 r wiAh gk R4y 2 Fh HER
T.HiEFT T.HistT
(OF:Niw: HTZ@, oob ekt FHTZ@, BFKMR S8, i, K97 B2 8172148

IRIERUMHK E PR ik =m a2 f ek

THiBT

THBAT

5 &itERE

(1)K, ARTRRHETR KA FE R Gk IR A H
B, IR A s T R, B AR 15 K K AILUE
WAMIESN , e K 438 1, BRI A K &

(2) %4, O e HEK 75 # T
(] JH_E 3, U R BN T 1 b VR HEZE HEDR
i — 25 Ab P A9 8 K v] B [ 5 )R W Bt s
e HE AR B8 SEBR K B 2 181 7 =X, and s IX
KB KBS I P K R G, R B [
FH i 8 28 S e HE K v AR IR AR 2 | R
YUEE,

(3) HEVesKk ab #2550 AR, BR i Ve i K Ak,
HEV K AL PR T Z BN N2y

(4) HEVE 7K 18] % 7K Ab B 2R B oo £ fap /), X6
IR /N HEZK s e < ) b e HE K BT s
IEW R Ve HE R HEVE I, 9/ [R] R AK O 7K A B
R G /KRG v B 5 TR FH Y A HEVR M 345 1n]
TR, YN K Ak B ZR K ) s £ e

(5) AT, e DUE IR HERR K &L
W ST HE 2 I S HE e D HE Ve R,

(6) HEVR K AL PR R GEia {7 R, ] Bk T2
Pl IS ki

(7) B K ) AL B e, J&] 3 7 BT 7K A
ERCEASEE . A TREBCE KU 1 S Bk HE
(ETEN (27 SPGB E R G D
DX K Terk HER A I, S [ 28 TR SRS
6 it

ARAEICHE TP — R B Ak B 2R3 D)4 i v /K T
2, B T 2HRAET I HROK A BER G IR S T
BAARAR YR HRE M HEK M | IR S HE
Yoty b OB A T P K PILE Bk
AKI I AE  BAT B AT R KGR A | 255
BT AR | ml bty ST /N R A, BRI TR
&%,

S Sk

[ 1] ZB3EEK, SREH. ok Sy it [ M), dbat. hEER
Tl il At 2017.
QIE Y Q, ZHANG ] S. Reconstruction and extension design of
water treatment plant [ M ]. Beijing; China Architecture &

Building Press, 2017.
(#5203 W)

— 187 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 5,2024
May 25th, 2024

5% ik

AR, AT, 25, & WAL -SUNARE- = EURAT
[k R I E O )k e R 2N [T]. i, 2021,
39(7) : 758-763.

ZHAN W, HANZ Y, LI Y, et al. Simultaneous determination of
six haloacetonitriles in drinking water by purge trap gas
chromatography triple quadrupole mass spectrometry [ J ].
Chromatography, 2021, 39 (7). 758-763.

Word Health Organization. Guidelines for drinking water quality
[M]. 4th ed. Geneva; Word Health Organization, 2017.
T, B, KB, KR L TR A T 5T
JE[J]. PR SN, 2014, 31(8): 741-745.

YU Y, WEI X, ZHANG Z Y. Research progress on the
formation and toxicity of haloacetonitrile in drinking water[ J].
Journal of Environment and Health, 2014, 31(8) . 741-745.
PR, Xk, RITRS, 5. AR b SR A S A R
WL S e WE T e S [J]. PRI TR 2R, 2020, 14
(10) : 2595-2603.

JIANG Z W, LIU X R, WU J N, et al. Research progress on
generation and control of typical nitrogen containing disinfection
by-products in drinking water [ J ]. Journal of Environmental
engineering, 2020,14(10) ; 2595-2603.

KERMANI F R, TUGULEA A M, HNATIW J, et al
Application of automated solid-phase microextraction to determine
haloacetonitriles, haloketones, and chloropicrin in canadian
drinking water[ J]. Water Quality Research Journal of Canada,
2013, 48(1): 85.

CARTER R A A, LIEW D S, WEST N, et al. Simultaneous
analysis of haloacetonitriles, haloacetamides and halonitromethanes
in chlorinated water by gas chromatography-mass soectrometrv[ J J.

Chemosphere, 2019, 220(4) . 314-323.

[7]

[10]

[12]

[13]

RS ERFH K e A o8 1) 2 1 4 ke DR TR R 5T
HEIELT]. BRSEALS, 2022, 41(4): 1182-1192.

LIU H. Research progress on distribution characteristics, sources
and toxicity of halogenated nitromethane in drinking water[ J ].
Environmental Chemistry, 2022, 41(4) . 1182-1192.

SUN X, CHEN M, WEI D, et al. Research progress of
disinfection and disinfection by-products in China[ J]. Journal of
Environmental Sciences, 2019, 81; 52-67. DOI. 10. 1016/].
jes. 2019. 02. 003.

DING H H, MENG L P, ZHANG H F, et al. Occurrence, profiling
and prioritization of halogenated disinfection by-products in drinking
water of China[J]. Environmental Science Processes & Impacts,
2013, 15(7) : 1424-1429.

YE Z X, SHAO K L, HUANG H, et al. Tetracycline antibiotics as
precursors of dichloroacetamide and other disinfection byproducts
during chlorination and chloramination [ J ]. Chemosphere, 2020,
270; 128628. DOI: 10. 1016/]. chemosphere, 2020. 128628.
T, WL, B, S H AN BRI P R R Y R
REBFHERE 1], 3B, 2018, 37(8) : 1820-1830.
LIY N, HE K, WANG T, et al. Current status and research
progress on disinfection by-products and their precursors in Japan
[J]. Environmental Chemistry, 2018, 37(8) . 1820-1830.
CUTHBERTSON A A, LIBERATORE H K, KIMURA S Y, et
al. Trace analysis of 61 emerging Br, Cl™, and I-DBPs; New
methods to achieve part-per-trillion quantification in drinking
water[ J]. Analytical Chemistry, 2020, 92(4) ;: 3058-3068.
rhie N RILAN FE A AR AR, BRARE M DU A4 5 EEbm v T 4
AN HJ 168—20200 S]. JLAT: HPEBRBEH ML, 2021.
Ministry of Ecology and Environment of the People’s Republic of
China.
monitoring and analysis method standards; HJ 168—2020[S].

Technical guidelines for formulating environmental

Beijing: China Environment Press, 2021.

(L% 187 1)

[2]

o, Eok) HERAKAR B[ M. 2 BR. dbat. hEEF T
HipiAt, 2016.

HE C T. Sludge water treatment in water treatment plant[ M ].
2nd ed. Beijing: China Architecture & Building Press, 2016.
HESHR, XOTH, RRTM, . RPE-REAENE R T 2R
FEFOKT FRBE TR MR ], hE%AKHEK, 2022,
48 (10): 12-17.

HUANG H J,LIU W L, XIONG Y M, et al. Application of air
flotation and ozone-activated carbon combined process in the
upgrading and reconstruction project of Tangjia water plant in

Zhuhai[ J]. China Water & Wastewater, 2022, 48(10) . 12—

17.
BT, W, EA, & REK)T HE KL B TR R gt
[J]. %7kHEK, 2020, 46(3) : 103-107.

LUO D, TIAN M, DONG H, et al. System design of sludge
water treatment in a water treatment plant [ J]. Water &
Wastewater Engineering, 2020, 46(3) . 103-107.

Bifede. BEAKIM]. 2 ML dbat. wh EES Tk i,
2011.

WEI B H. Urban water supply[ M ].

Architecture & Building Press, 2011.

2nd ed. Beijing: China

— 203 —



