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Design and Operation Analysis of Micro-Polluted Raw Water Treatment Project of a WTP
LUO Hongwei' “ , XIONG Shunhua', WANG Yong', HUANG Hao', XIE Zhaojun’, CHEN Wei’
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2. Haian Construction Development Investment Group Co. , Lid. , Haian 226600, China;
3. Haian Water Group Co. , Lid. , Haian 226600, China)

Abstract Ammonia nitrogen, permanganate index, iron and other indicators in raw water of a water treatment plant ( WTP) in
Jiangsu exceeded the standard for a long time, and could not reach the class Il water standard of Environmental Quality Standards for
Surface Water( GB 3838—2002), so it was micro-polluted raw water. According to the characteristics of raw water quality, the
modified water purification process of the WTP adopted the whole process of pretreatment process + conventional treatment process +
advanced treatment, in which the pretreatment adopted biological pretreatment process, the conventional treatment adopted coagulation
precipitation + filtration process, and the advanced treatment adopted ozone-biological activated carbon process. The modified process
ran stably and had a good removal effect on turbidity, ammonia nitrogen, permanganate index, iron, chroma, etc. , in raw water, the
finished water quality parameters reached Standards for Drinking Water Quality (GB 5749—2006). Among them, the finished water
turbidity, ammonia nitrogen, permanganate index, iron and chroma were stabilized below 0.5 NTU, 0.5 mg/L, 3.0 mg/L, 0.05
mg/L and 5 degrees, respectively, and the average removal rate was 99. 6%, 88.8%, 73.3% , 96. 9% and 82. 9%, respectively.

Keywords micro-polluted raw water  biological pretreatment  conventional treatment  advanced treatment  granular packing

biological filter activated carbon filter
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Tab. 1 Major Excessive Pollutants in Raw Water
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Tab.2 Comparison of Main Characteristics of Biological Contact Oxidation Tank and Granular Packing Biological Filter
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Tab.3 Comparison of Main Characteristics of Various Advanced Treatment Technologies
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H 80% T, FERA T I5e iR 4. 04 t, FEHA .
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BLDBUKAL2 £ 1 H 1 &, RELERR TN 0=25
m’/h ,N=37 kW, i S farif, 5 K TAE 6~8 h, e
TIKEN 97.5% ~97% , e KEHR 70% ~80%
3 IREBITRRSH

KB SE U AR XK Y N 2R e
2018 H-—2021 4EALHE &R 5x10° ~4. 0x10* m*/d,
A ARG AR ORI A b B B 8l
H10 H—IRAE 4 A b3/ ,5 H—9 AAbHiE K,
Bt T V5 0 O 3 0F |, 2% DX e 140 7K A 45 B B 3% 9 1)
IRy kas MR 2018 4E—2021 4Eis 178, Ik b
R R R ER AR B b SRR T R B B
B, R BB L LR R, 20K Rg o
J& , AR ATIE O R AT, KK BAR e ik B AR T
RTK TBAEFRAEY (GB 5749—2006) , /K 4k B3z 47
ALY 0.33 T0/m’(H & R EUR A= W 0 th 3] TR
PR T2 B %) R RE FITRE BEE 5R) 25 € ), He v FH i AR
AH0.18 Jo/m’, K KA 0. 15 Jo/m’, T
FEN 0.22 kW-h/m’ B FIZ/K ] AUE Ry X S kK
IR A TE , PR B T BRI At A% K 3R 5 4, AR
ARG PR s K XS I K —JF i A SRR
TH 7K L5 28 IR 36 7K 25 B I i ik 2 T ok 48
WA A SO ZR B8 2 R SRR AR A S K B9 M et T
B BRI JA SRR B 6
FE AR AR R BRACR AT R

(1) A LBRBER T

FRAE 2018 4F—2021 432 17504, JF K | A 45
PR B A R R 3, HLAFHE W Sl A 2 kit 3
Horb B A e it e, FLAR ZE T AR, Femr o 2. 01
mg/L,HE'iﬂiEj] 0.19 mg/L,{ﬁ@ﬁ(@Hj7k§/ﬁﬁi#&
JERRETE 0.5 mg/L LU, R LBRFEN 54.3% ~
96. 6% , F-14 £ H N 88. 8%, [HA& ZEFUK K IR
ICHSE, A= Wy A A PRS2 | % 2R G5 i 25 B o s il —
ERRBER M R AR ZEIEN T, RA A A LR
BT HIF K SRR FE R S S R

FH T B B PR T TR R DT + 4o D 0 R
AW LBRVERT, BUR B FEPA T VAL YE K
FEARVR K A A Wb B K R E 8 b,
Prwiab B TT X R A L BRAUR AT, 3 R bR
9 83. 1% 5 {2 Zx JE /K /K TR BAR BT, Bl A= 40 110 4 153
B 135S , A AL ACR A T T B - 2 JFKOK IR R
5 CHE, BRAEBRFRZAE 40% ~ 60% ; 45K KR K
6~9 CHF , A M ERFEZTE 60% ~T70% ; 4 )i KK
=10 CHF, LFBRFESE R E 80% ~90% .,

URIEAb PR AT 2 /K IR 52 /N, B BV 35 25 B
RIH A7 1% , RETE 30% ~T0% , T b F 2050
IR FE o B 1 BRI 1

JEK V FSE b K6 AR K R R A
AL A 4 iR,
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Fig.4 Ammonia Nitrogen Index of Each Stage

(2) i PR ER AR A R ASCR A B

FRAE 2018 4F-—2021 47328 17 5048, IR K & 4 iR
RO R E Rm o 12,7 mg/L, i fikh 4.0
mg/L, KZHES5.0 ~8.0 mg/L,2018 4-F1 2019 4%
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15,2020 AEF 2021 AEREAIR ; TRAF 14 [ K 2 i R $h 4
B E S, 6 A—8 A, A A Mk,
FRGE K R AR A8 BT R AR E 7 3.0 mg/L
IR emioh 2.9 me/L, Sl 1.2 mg/L, Hor ik
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2.0 mg/L LA NI 2R 91.5% , R LBRFE N
60. 5% ~81.5% , FH LB %N 73.3%, HH 4y
FHAL B BT+ AL P BT ) R BR R 2 AE 50% ~

70% , -2 LR %R 59. 5% ; TR BE AL R EA TG [ B 22
IR LA 25% ~ 40% , V-2 W Br = %0 33. 7%,
B B AR R SRR s AR I 5 BT
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Fig.5 Oxygen Consumption Index of Each Stage

(3) B LB S b

FRAE 2018 4F-—2021 4732 17 50, Ik il gk
FebRE T e N 3. 6 mg/L, 5 KM 0.7 mg/L; Bl
J5 RGEATERAT LA R 1 R R T 1 el K TR
BRIE R TE 0.05 mg/L LR, EBREN
92. 9% ~98. 6% , V¥ KBRHN 96. 9%,

(4) 5 B BRECR BT

HRAE 2018 AE—2021 4Fi2 17 5 , B K i i 4
WARA RIS BRI E KZ7E 0.2
mg/L LR, Bl K, 5 im0, 59 me/L; iliE 5
RGN LR 1 R BRI P o 1 K Y 4 T
R EEITE 0. 05 me/L LI,

(5) (A LBRBER BT

FAiE 2018 4F—2021 4732 1754k, Rk i
JEE 330 4, F e R 60 BRIk oh 20 B Bl S &R
G B AT AR 1 L B R, I i L s K L
YIHE S FELAR , 28RN 75. 0% ~91. 7% , -3
%4y 82.9%

(6) VML K BRACR A Hr

FRAE 2018 4F—2021 iz 78, K Hp i ¥ il
FEfer o 94.6 NTU, & {4 21.7 NTU,*F-3124 51. 1
NTU ; B0 S5 22 Go R b B A EAR R 1 2 o, T
ML K B R EAE 0.5 NTU AR, BN 0. 48
NTU, />4 0.07 NTU,F-#124 0. 19 NTU, L FR% N
98. 5% ~99. 9% , Y EFREH 99. 6%,

4 ZEig

(D) RAA S RE 5 A Bk H5STS
PRGOS G J5K 2R T A W T Ak 2+ TR B ITT
TE 5 RAL 3 + 5L 40 PR i DR FE AL B T e 8 A 2|
RAFH 155 ) L BRACR, /K AT Re e ik 2 (A 0 1k
HIK BAFRAEY (GB 5749—2006)

(2) A= T4 3 ) 25 B 2080 38 52 i 7K 7K IR B2 T
M JF KK IR T 10 C s, AR P Ak 3 2 A 2 BR AL
FH AL, AR LR —RTE 40% ~70% , 557K
TR T 10 °C B, A= i A B 2 AU R BR AR
&, — T 80% ~90% ,
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