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Treatment of Source Water from South-to-North Water Diversion Project Mixed
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Abstract: Based on dual water sources of Handan water supply system, source water from South-
to-North Water Diversion Project mixed with local reservoir water was treated by pre-oxidation enhanced
coagulation process. The optimum dosage of PAC and sodium hypochlorite were 5 —15 mg/L and 0.1 -
1.0 mg/L respectively, and the opitimum stirring speed of slow reaction was 60 — 100 r/min. The Box-

Behnken method was used to optimize the single factor test parameters of the process, and a secondary
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regression model with the response value (chlorophyll a and turbidity removal rates) and PAC dosage,

sodium hypochlorite dosage and slow reaction stirring speed were established. The optimal process

parameters obtained by Design-Expert software were as follows: PAC dosage of 11. 85 mg/L, sodium

hypochlorite dosage of 0. 88 mg/L. and slow reaction stirring speed of 67 r/min. Under the optimal

condition, the predicted removal rates of chlorophyll a and turbidity were 93. 27% and 90. 79% ,

respectively, which were close to the measured values of 93.26% and 90.85% .
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Fig.2  Effect of slow reaction stirring speed on coagulation
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Tab.1 Design and results of response surface analysis test

R PAC ﬁbﬂjﬁ/ W\%@ﬁ%ﬁ&?ﬂi/ fﬁﬁﬁﬂj}%?ﬁﬁfﬁ/ LRSS U L BR
(mg - L) (mg - L) (x < min-1 LR/ % /%
1 15 0.10 80 87.64 80.55
2 10 0.55 80 88. 66 82.56
3 10 0.55 80 88.14 81.54
4 1.00 80 86.63 79.59
5 0.10 80 65.53 71.79
6 10 0.55 80 89.18 83.59
7 15 0.55 60 92.26 91.15
8 15 1.00 80 93.15 89.23
9 10 1.00 100 89.38 86.03
10 5 0.55 100 75.26 81.54
11 10 1.00 60 92.75 90.77
12 10 0.55 80 88. 66 82.56
13 5 0.55 60 77.32 82.22
14 15 0.55 100 91.27 87.18
15 10 0.10 60 76.01 78.97
16 10 0.10 100 75.77 77.95
17 10 0.55 80 88. 66 82.56
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Tab.2 Variance analysis of chlorophyll a removal rate

regression equation

JiOH| CFTM AW W7 | FIE PA{H
&AL | 1010.68 9 112.30 | 261.92| <0.000 1
A 443.72 1 443.72 |1 034.92| <0.000 1
B 405.56 1 405.56 | 945.90| <0.000 1
Cc 5.54 1 5.54 12.93] 0.008 8
AB 60.76 1 60.76 | 141.72] <0.000 1
AC 0.29 1 0.29 0.67| 0.4408
BC 2.45 1 2.45 5.71] 0.048 2
A’ 24.99 1 24.99 58.29| 0.000 1
B 37.55 1 37.55 87.58 <0.000 1
¢ 20.31 1 20.31 | 47.37] 0.000 2
2z 3.00 | 7 0.43
EZie 2.46 3 0.82 6.07| 0.0571
ZhiRFE 0.54 | 4 0.14
B2 1013.68 | 16
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Tab.3  Variance analysis of turbidity removal rate regression
equation
gl A FTiA AdE | ¥Or FH Py
R | 377.48 | 9 41.94 | 53.05 | <0.000 I
A 135.88 1 135.88 | 171.88 | <0.000 1
B | 165.26 1 165.26 | 209.04 | <0.000 1
C 13.55 1 13.55 17.13 0.004 4
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i H| CFA | BHE | 5 FAH P{H
AB 0.19 1 0.19 0.24 0.635 8
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Fig.4 Response surface analysis for interactive effects of three parameters on chlorophlly a removal rate
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Fig.5 Response surface analysis for interactive effects of three parameters on turbidity removal rate

2 R /%

c. YR Bl B0 2 5 4

R TE TER 2R R a AR Y 25 BR, ORIR
SIS AR AR e L 2 B EES N T : PAC L0
o 11. 85 mg/L AR BB 0. 88 mg/L 1%
RSN S 67 /min, JEI XS 483 a Alith
JE M BRI 0 93.27% \90.79%

2.3 RUSHRIE

AR W) SO AT 3 A 3 08 45 2 B AL A A R B

PAC B 11. 85 meg/L KRB EASN N 0. 88

< 40 -



www. cnww1985. com

A B, TRAA R T ¥ AL 22 dy R bR — KRB BRIR K

%3648 HoMm

mg/ L 183 S P R 67 o/ min il it 3 41747
I HAE AT RAE . 45 R, YUK 4 %
a2}y 1.97.1.76.2.08 mg/m’ i, FEr L BRF 535 N
93.25% .93. 23% .93. 31% ; 24 5L /K i JiF ol 3. 45,
3.58 4. 15 NTU B}, 52 F5 22 4 3 4 71 2k 90. 70% .
90.99% .90.87% ,3 i it 4t 3R a 5B
BIRBRF 518 93.26% \90. 85% , I RIIT 2] iy
FI{E 93.27% .90.79% Wik 2535 /NT 1% , UL B
TRUAT BLSE S e YR SRR B 55 PAC HE 0 18 3 2 1
P9 R X IR S R A T S A R A TR B SR 5
3 it

©  LARKACTE AR A 32 AR HK 7K I8 R
(RUKIRIBIR K W 58 % 4, 3 3k B8 DR 383 0 1 o
PAC B R 5 ~ 15 mg/L IR ERRAM BN &=
0.1~1.0 me/L 18 3 52 5 35 3L B 60 ~ 100 1/
min #58E H

Q@ I THREa KBRR MELREY
PAC $ i kSR 40 45 Jn St | 12 30 52 o 1 e o 1
) — Rl AR, >R ] Design-Expert 2453 15 2|
() B fd: PAC LA 11,85 me/L YR FREAT I
A 0. 88 mg/L 83 s W i HEHE N 67 r/min, B}
X4 ER a DL R B 1 52 B o7 1 2 Bk 28 43 il 3k %)
93.26% 90.85%

SE

(1] Eah & IR S, P, 55, BRI TR BE £ B
KRR [T]. HoKEAR ,2016,35(1) .33 -37.
Wang Pinfei, Ni Lanqi, Zhang Danyi, et al. Influencing
factors of algae removal with pre-oxidation and enhanced

[ J]. Water

Technology,2016,35(1) :33 —37(in Chinese).

R RELT, 5K XU AS. /KL K I BT K U5 Y TR

BRUKIREE L 2K [J]. HoKHAR,2018,37(2)

60 - 64,80.

coagulation  processes Purification

(2]

Lu Jianhong,Zhang Jin, Liu Xiaodong. Technological test
of coagulation process for mixed raw water from water
sources of Yellow River and South — North Diversion[ J].
Water Purification Technology,2018,37(2) .60 — 64,80
(in Chinese).
[3] Sevgi P, Perviz S. Application of response surface
methodology with a Box-Behnken design for struvite
precipitation[ J |. Advanced Powder Technology,2019,30

(10) ;2396 —2407.

<41 -

(4]

(5]

[6]

(7]

(8]

Tang X M, Zheng H L, Zhao C, et al. Removal of
dissolved organic matter from algae-polluted surface water
by coagulation [ J]. Desalination and Water Treatment,
2016. DOI:10. 1080/19443994.2016. 1152510.

Peter K, Thomas G, Grossart H P,et al. Restoration of a
eutrophic hard-water lake by applying an optimised dosage
of poly-aluminium chloride ( PAC) [ J]. Limnologica,
2018,70.33 —48.

RS %, 22, R WU A A58 8 Xof 22 AR e 1 22 5
AR ], HE 2K HEK,2016,32(17) 256 —
60.

Ren Pengfei, Nan Jun, Zheng Kai. Effect of mechanical
breakage strength on breakage and re-growth process of
flocs[ J]. China Water & Wastewater, 2016,32 (17) .
56 —60(in Chinese) .

EHE, AR, T AR A5 FITTEOK A [R] P4 AL R
BEAAT T B &I 70RO R oE [T ] KRR,
2018,45(7) .14 - 15,20.

Dong Jie, Zhang Yiran, Fang Ziyi, et al. Comparison of
DBPs by
preoxidation and disinfection [ J ]. Tianjin Science &
Technology,2018,45(7) :14 — 15,20 (in Chinese).
U RRAT. i B 17 DAL 2R B RR Bk 4 SR AL TR
BEAL P T ZIT]. WHEAR R, 2014,53(5) - 1131 -
1136.

formation of Yangtze River raw water

Jiang Zhenzhen, Zhu Junren. Optimizing improved
coagulation process of polymeric aluminum ferric sulfate
with response surface analysis [ J]. Hubei Agricultural

Sciences,2014,53(5) ;1131 — 1136 (in Chinese) .

PR 0 (1969 — ), 4 BT B A L
HIBCEE T K B A P S H R B

E - mail ;2496660291 @ (q. com

Woie B #2019 - 11 - 12



