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Application of Coagulation Inclined Plate Sedimentation Tank and V-type
Filter in Super-scale Seawater Desalination Project
HE Cai-chang, ZHU Li, CHAI Zi-fei
(Hangzhou Water Treatment Technology Development Center, Hangzhou 310012, China)

Abstract: The scale of coagulation inclined plate sedimentation tank and V-type filter belonged to
the pretreatment system of a super-scale seawater desalination phase I project (25x10* m’/d) is 7.5x10*
m’/d and 2.5x10" m’/d, respectively. In the design, the method of multi-stage water distribution
accompanied by hydraulic simulation flow field analysis was adopted to solve the problem of uneven water
distribution affecting the operational performance of a single unit belonged to a large-scale process. In
addition, in view of the characteristics of seawater with high salinity, high density, high viscosity and
serious algae pollution, the project adopted the V-type inclined plate settling equipment with the
advantages of secondary enhanced contact flocculation, small Reynolds number (Re), not easy to
accumulate sludge and higher precipitation efficiency and the large particle size uniform graded coarse
sand deep bed filter with large interception capacity, strong anti-fouling ability and long filtration period.
The actual operation of the system was stable and reliable, and the effluent quality was excellent. Under
different influent quality conditions, the effluent turbidity of coagulation sedimentation tank was always
less than 5 NTU, the effluent turbidity of V-type filter was <0.1 NTU, and the backwashing cycle of
V-type filter was 48 h, and all the indicators were better than the design requirements. The investment of

the pretreatment system was approximately 180 million yuan, and the operational cost was 0.105 yuan/m’.
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Tab.l Raw seawater quality parameters
WiH | KEsC | BHEMm | KO | FEE/(mg- L) pH A (mg- L") | ZFP/(mg-17") | COD/(mg-L™)
HZ|10.5~15.8| 0.1~0.4 18~21 20 050~27 391 7.9~8.1 0.007~0.022 332~3 457 0.55~2.06
B 123.6~272| 0.1~0.6 | 18~21 | 17180~26610 | 7.9~8.1 0.007~0.020 48~2 696 0.68~1.13
k2= 1 20.8~26.5 | 0.1~1.1 17~21 15710~22 740 7.9~8.1 0.010~0.020 7~2 014 0.14~2.62
K75 | 6.5~12.7| 0.1~04 19~21 18 200~23 070 8.0~8.2 0.005~0.011 463~2 809 0.78~1.53
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Fig.1 Process flow chart of seawater desalination
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TUVE M (PR JEEFIAL 7. 5%10* m¥/d) 12 J8E V 75 i il ( B
JERLBE 2. 5x10° m*/d) , 5 )5 ¥t 8 M R GEAHXT I, 3
[FIMCE AT, Al AR A Rl 7K i TOLR R & T 24
BARIEAT R VI

3 ITEEEZELEZITAHK
— 309 S 3 VAR AR A TR T T S ) T A B YR
B UTE M |V B8 RGBT R 30x10° mP/d,

H FHKZE R 10%.
3.1 BEARKE

TRA RVR R s IR A 2%, BT
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AR T VE T 4 P FRRE AR 7. 5%10° m¥/d, R
5F o422 500 mmx22 000 mmx7 000 mm, %3t F T
1.9 mm/s, {5 B8 5 E] 45 min,
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I K S 53 An ke OB AR e .
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WA AN AR T REHE T [ AR A 2R AL
TEREFA LS A P BC K HE It o 22368 5 7 it R i ¥t
[i) 15 3 0 B, o U B P VU 3 b i R K ) L
W UKL /K T RE SR foff 22358 s 0 il 1 7K H 7K I B 2
10 BUAE DTTE AL A K 1) b 2 )5 S fE 2L I
B i ™ )RR 9 U o BOAE L KO 350
AR SRR, KR TR s IR K I & AR DT TE
b FE A LK 1 B DX N () 2R FLAE RS J5 L 3850 R
A3 BLAE DTVE A A K W imT b B LR R 200
mmx200 mm, 3 6 17 54 %, 245 T [6] #5447 54 200
mm, & FLIEH 0. 07 m/s.

@ AHRILTE B

PRIV 7K 2% R (0 R, K P AR U e il
b FRIK/IN FEIRI SR Ty S faf S S UTTE RO 25 . 4
XPiz ), BOVE & itk T B R R A A 1) v
R BE 5, 1 5 TEAR AT 0 T 3000 B B — 24K
RN, B VRIS H A B MK g it i T I
IR BE , 7K HP 2RI R 1 EB T 7R 1A A X 3R
P AT IR A2 a4 il 2L EEVE L 3 — A
P UUTE SRR s I HV ALY B £ B AR (R B4 /N, 7R
FH TR R AS RS A T3 Hh N ELAT B R I A AT TE =
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SERBET 5 T PR AR e A 090 55 T K I g
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Yl /N 2R B RE A AL B
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FEE]FE 2. 0 m, SRR R FH s AL Tt o

® RS
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@ MWKESRSR
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M FR AR U8 Sk SF A A o 7 R gt T2 s
Be /K LA 2050 5 75 5 i 0 s b e AR, DA
W T 2R RIERia4T, VRIGEH A K B RAL T
HEKMEZF IR 9 1.1 m, i b B2 3 gk <
N HB L % PR KA . Ry O i e B T K AR
Ba) oAt B K B AT PR THR 25 5 7K T B
T 53 B, AR SR RS BE U ) b WIS 45 F 100
mmX 100 mm 15 7KFL 307>, [A] 500 mm ; 42 357 g
AR AL 005 0 G 5467 8 45 M 950 mm 7 L 454,
6] B 335 mm; #%IFFL I 2. 0%, 78 1 m*3E M %< -
K 5 7 AT 3 = PP R AR B8 Sk 52 35 AR CR K
e S AR TR BB 1 B A, BP9t AKOT B R 22 /N T £5
mm, 7] A7 ZARUE 8 B 38 3l 1A <A K 3450 43
A, i v R RCR

® kRS K

v AR A e R -OK IR G vk K ek
A4 R A Ve 2, AP PE 2 min, 9 15.0
L/(s+m?) ;K=K B A WPk 3~5 min, B 15. 0 L/
(sem?), /K VEMRE 3.0 L/(s-m?) ; K ¥ 5~8 min, 3k
FE6.0 L/(s-m®) s FRIAFAVEFR L 2. 0 L/ (s-m?) o

FREHVER G REHVER V AREEOK R
T 5 7t B R 4 £ B R 45°, Sk ik i o g B T R /K
FEREAS R K T ) REX SR K AE V RIS RE
R 7 1] | 1% 925 mm 3 BESL 1204, FLIATER
125 mm , 05 i kS5 e R HE K T 2L 50 mm.

RUYEKEIE QM 14),0=1 140 mh, H=
0. 20 MPa, N=90 kW , 25§ ,

RGERBL3 5 (2 145) , Q=53 m’/min, H=0. 06

MPa, N=90 kW .
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AT H RO SLEBE 2880 T AR, B 1k
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PR B 24 Y E 2 T R, AR K R S A A Bl
RPN
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AL H 2019 4F 12 H kst R L3k 2,
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Tab.2 Actual operation influent and effluent quality NTU

m A 19H 20H 21H 22H 23 H 24 H 25H 26 H 27H 28 H

Tyt 7K 1503 1378 1433 1398 1296 960 1036 997 1527 1385
TLIE HlL S K 2.8 2.6 2.3 2.7 3.3 4.0 2.8 1.8 2.1 2.5
PRIR V T8l i 7K oy i 0.02 0.1 0.03 0.1 0.04 0.1 0.03 0.04 0.02 0.05
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