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Application of Horizontal Tube Sedimentation Tank to Treatment of Reservoir

Water with High Algae

SONG Xue-feng, WU Yue-qiang, XU Cheng-jun, DI Mao, WANG Fei, CHEN Yu-ge
(Daging Oilfield Water Company , Daging 163000, China)

Abstract:  When cyanobacteria bloom occurs in a shallow reservoir in the alpine region of
Northeast China in summer and autumn, the existing process of D water treatment plant with the reservoir
as water source could not operate at full capacity and the treatment effect was difficult to be guaranteed.
Characteristics of cyanobacteria in raw water and operating status of the existing treatment process were
analyzed. A pilot integrated horizontal tube sedimentation separation plant was applied to investigate the
removal efficiency of related water quality indexes under the condition of cyanobacteria bloom. When
dosage of poly-aluminum silicate chloride ( PASC) was 3 mg/L, water treatment capacity was 8 m’/h and
hydraulic loading was 20. 05 m’/(m” « h), removal efficiencies of turbidity, COD,, , UV,, and algae
density by the pilot plant were 98% , 49% , 89% and 95% , respectively. Moreover, the unique
structure and material of the pilot plant could effectively avoid the attachment and growth of algae, which
has important reference significance for the water treatment plant to safely and smoothly pass the
cyanobacteria bloom period.
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fif AL (DO) S8 R o TR PEZK A2 s ™, i/ ok T
FIKAIK AR UE, B 25 V IR AR K bs o, H
TP P IEBERRER LLBIAR & . 2019 4 7 HiZoKE kA&
WA KA RG0S 2 12 i, HLAE e 5 A X
P I, WA R 107 cells/L LA, 17 301 R 35m
R HEBGAS] 10° cells/L 3K, W E G
TE L T IR & BRI A ML A KAK, 38 1 D
KT I K B UV s, (CODy, 5 5 T o

D 7K IR R 50 x 10° m’/d, Z A LY
T2, H AT SE PR B 23 x 10° m’/d,
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AL IR B ATE P R 35 Y, Mo e 4
FREPBOINEE D 2 ~3 mg/L, By ARG PE R BUME T 5 ~
15 mg/L, £ WA M K 1 A B ik 2K, R
FHCIR T XA 20y 2R et + /N BE AR T TE Tt + PR
PEM A H ML T A B, sk CODy, 353 (LR 1
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WEEYR 6 NTU, 8 H 5 -F-24{H 200% , H 32K
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2019 47 H—9 A, BUK] #is b J5 i A 7K
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5.80 mg/L;UV,,, 5 0.509 ~0.855 cm ™", SE-HI{H Ky
0.560 em ™', I [A] 2 3% K P i R A v 0 B
T AR OK S b5 43 v i R B i AL ), i AR T
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Fig.1 Schematic diagram of solid and liquid separation
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Fig.2  Schematic diagram of pilot plant
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m*/h, K45 PTE M A B AR R SF o 3300 mm x
1300 mm x 1 800 mm, 3£t 45 08 3 9 R+
3 300 mm x600 mm x 1 800 mm, ZEFEPLIEE 1) Y &
AR 40 mm , ZRERMLIK 7K T3 45 B I E] D 34. 5 min,
AP AR 13.9 m/ (' - h) 24
W~ 5.08 mm/s,
1.4 BITSH

R A IIE], D KT R BEUIIE T ok 7
B AT, FEPR B AR BURAR A AAE T, H ALK

H719.6 x 10* m®, FiHIAE 20 2 I b , B0 ITT 3

AYBETR SF A 23.3 m x 10. 8 m, FiFL Ny 251. 64

m? LR E GG 1.63 m*/(m® - h) , BHE TR

5 0.45 mm/s,

2 #R5iT®

2.1 KEEMERHITTEMHERIRE
FERKE N 5 m*/h AT, 1 il B

BOMEAEFALE (PASC) , 7K ULIE HIX 15 40 1)

BRI 1,

®1 RMBESUBEKFE TR TR ERLR
Tab.1 Removal efficiency of pollutants by adding PASC in horizontal tube sedimentation tank
RREAALSRBOIN | ok | M ZBR (K CODy,/ | CODy, | HIK UVas/ | UV, HUKBERE, | L
2/ (mg - L") NTU /% (mg- L") | £BEFE/ % cm ™! FBRZ/ % | (10° cells - L™") | B3R/ %
1.00 4.01 95 3.85 30 0.125 78 35.1 63
1.33 3.50 95 3.61 34 0.106 81 27.2 71
1.67 2.96 96 3.32 40 0.098 83 15.5 84
2.00 2.15 97 3.13 43 0.095 83 12.1 87
2.33 1.89 97 3.13 43 0.086 85 9.6 90
2.67 1.67 98 3.05 45 0.070 88 7.3 92
3.00 1.31 98 2.84 48 0. 065 88 6.9 93
3.33 1.10 99 2.77 50 0. 064 89 5.2 95
3.67 1.29 98 2.78 49 0.067 88 4.1 96
4.00 1.36 98 2.81 49 0.078 86 2.8 97

M1 AT LLE RSB BOm R KT 2
mg/L 2T, /K B2 AT ARG 2 2 NTU LIRS,
T L BRRIEATE 98% LU b5 4 Rk A L B &:
$93.33 mg/L B, % COD,, i 25 BR8CHR e 1R, 1k
COD, WKJZEZ R 2. 77 mg/L, KERFHFT LIIAFH] 50%
BEAb , RS ACER BN UV, 1 L BRECR M 45
JN K UV, 76 0. 06 ~0. 13 em ™' 2 Ja], L% K
8% ~89% . Wi 5k AL R TN = () A W 14
KB B IR A A R B, AKOT A I 0 Tt K
W REEBIE R 107 cells/L g, X35 2 1) - 24 Bk
R H 85% .

Zig BRarHr vl A, KB S CODy, 1147
A — 3, IX AR 90 IR 1 7K K e 2t
JE ST SRR R B AV E 4, [
IR KR B SRR R B B S n
2.2 KFEENEMIBITSHESH
2.2.1 LbFRsKEE

TEAR I R, BB R AR S B = o 3
mg/ L, YTIE M H K 3k B AT CODy,, il BRAE 43 51y 2

NTU f13 mg/L,F 2019 48 H 13 H—9 H 2 H i
TSI T S, A [A] b B K 5T 7K T TE L Y
BITSHILEK 2,

x2 ARELAEAETKEEREMNIEITSH
Tab.2  Operation parameters of horizontal tube sedimentation

tank under different water treatment capacity

= 3 -1
5 H WK/ (m® - h™)
5 8 10 12
NP
ORI 5 53| 2005 | 25.06 | 30.08
(m>*m™ «h™)
N7 A A DTS Y
APERRRE, |5 40| 557 | 6.96 | 835
(mm s )
S /min | 39.2 | 24.5 | 19.6 | 16.3
YLLER ]/ min 9.6 | 6.0 | 48 | 4.0
BRI /min | 55.40 | 34.62 | 27.70 | 23.08

BB KE S T 5 d,2LS d koK
JAE AR BB T30 o, SRk il B340k 74
NTU . COD,, ¥ ff E-44 % 5.7 mg/L. UV,s, 3K
0.57 em ™" PEBEEEFIY K 9.5 x 10° cells/L, K5
TUUE X V5 Gy L BRACR AN 3R 3 Fim, MFR 3 W]
DA, 243 3 0 I $°20.05 m*/ (m® - h) B, 7K
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A ITUE WX 15 e W 1) R BRSCR 1R AN B B
WL SA A R BTT A BT K B I A B
SEBRIz Y PR, B B A A U A A ol 20. 05
m’/(m’ « h),25.06 m*/(m* « h) LU i
fif o FEZKPAE DTIE L H a1 45 A9 A 3 17 4 R 20. 05
m’/(m® « h) Z&PFF, KU RT RAGA$] 1. 15 NTU
U JeBRBT A 98% |, T HE T H 7K CODy, Wk FE 2R

2.79 mg/L. EFEFRA 49% , 7K UV,,, 254 0. 064
em ™' EBRIFR Ny 89% , GUTE Tt 1 7K 35 4 - B {8y
10° cells/L 5, KBRFIAFN 95% o MAM, M3t iii fit
fafHg 25.06 m*/(m” - h)$#2£F} % 30.08 m’/(m” - h)
INF, KR (CODy,, UV, K58 B R T, B
ZBRR I T, %W 30.08 m*/(m® - h) 2K
TUVEMAE LR K BT A5 T i e K A

%3 FEALEKE FAFERRBIS LM ERHE

Tab.3 Removal efficiency of pollutants by horizontal tube sedimentation tank at different water treatment capacity

o i g i/ Mkl | s | HiK CODy,/| COD,, HIK UVys/ | UV, KR WL

(m’ +m™?-h™)| E/NTU | /% | (mg-L7") | EHBFE/ % em™ | EBR/% | (10° cells - L") | RFE/%
12.53 1.10 99 2.77 50 0. 064 89 5.2 95
20.05 1.15 98 2.79 49 0. 064 89 5.2 95
25.06 2.45 97 3.55 35 0.070 88 5.7 94
30.08 7.50 90 5.40 2 0.147 74 28.0 71

2.2.2 T 21z

4 NKFEDIEM S D KT U0 T RE
128 MBCT D KT ULE L 20, KA DUTE I %)
MUK CODy,, R L PRAAE S T 5% ~10%

I, 23 3 A At 20,05 m’/(m® - h) B, K
TR I 25 [ 235 3 98% L |, COD,, £ & %55 3
45% V) b, UV 5, R FIRF 85% L I, 1% 1 25 Bk
RIKFENT 92% o

x4 KFEEREMES DK IIERNIETSE
Tab.4  Operation parameters of horizontal tube sedimentation tank and D water treatment plant sedimentation tank
Ak WA T
T = 2y = M\ 3 S s ‘Zﬁ:{%m Sk il Vb v
BOH RN | BTSN | TR [T | i
(gom™) B/ (g m ) B2 i} 5],/ min {JILJ:_I 33\_/}";3; Gl § (m-h')
(mm-+s ) | (m * m~ -h"")
D 7K Ui vE 2~3 5~15 57.02 0.45 1.63 2.94
IR DL it 2~3 5~15 24.50 5.57 20.05 —
2.2.3 PSRRI AT gt il AR ARMICTOR LB, B IR T K S5

TR 2 A A T PR A S ok R ] 4 o
Py 14 0.10 0. 15.,0. 20.,0. 25 0. 30.,0. 35
MPa, % b 19 6 3 1 43 0l o 35,3025 .20 15,10
m’/h, 45 JEF KSR T b K ek B 43R 4.2
3.93.8.4.5.4.2 4.3 NTU, & B | 0975 Ve 1% 0 2
Mkz D T T e TR R BN,
Otk T shoh ik, TahBAERR S E LN 1 m/
min , {PPERT ]2 1 min, phyeid B AT BSR4
YRR 124 0.20 MPa Bt 7K b B e (iR, Py s
Bl ZUTUE 9 IR , PR 7K i1, 32 Bl B 7K ek
T H TR DB T min, 30 A 4.5
NTU , % 34K T A5 M A B, vh ks 5 min J5 H 7K iy
JEBUTIRIE o 22, e 39 (B) 00 s s 7K ek B2 A
Fhimr 0.3 NTU, XFTTE L H3 7K 3 BE A 52 M A/ )N

e SR ) 32 22 55 D KK B 2k B e B 2h 1

SEAGNF /K T A T 7 ek B 9T K SR IR A 3 Tk
K ZEARIRAR I Sy B 2 d — U H PR A KA R
N FVFEAD PR B VLK B T 7 2 e e o e ek 3 42
i 8 000 NTU, whystJE AR 4 ¥R/ d, KR53 [a] /N T
50 NTU, Wit A 1 v/dt™ o %ok e K Bk
TR AR R KR A E IR K AR A
SO Y B A v B AT 35 180 NTU, H 8 1143tk BE 7E 60
NTU Zef7 o BT LA, A sl 18 67 e 3o 19 1 v 3 ] 440
3 /d, HE R LR/ d SR RITE X S50
SEABEORFFE RENS 1 , SEPrig 4T b mT AR R SR K 1
PR PSR A
2.2.4  HEJe R At A

Ha KT8 DTUE ok /N &, R FH 2R AL HE
Je. BUEXIZHE 6 RHJEE , 4128 DN50, #ji A
S RGPS ], T AR B B HE VR ). HEVR I A
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Fig.3 Layout of sludge discharge valve in pilot plant of

horizontal tube sedimentation tank
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P KSR 1.2 m* Bk Bl 5 m'/h i,
HHEJE K THAER A 1%
3 Zib

Bl Xt A b S X7 K TR K 2 v L
M A HL R R IR UE TR KDL
VEST B H AR AT AR B P AT B T KR T
OB E WAL i S 20,05 m’/ (m® - h) i
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AT 20.05 m’/(m® + h) B, %y R ) 2 Bl
k3] 98% LA I, COD,, KFRFEF] 45% LA |, UV,
FBRFIAF] 85% LU I, BESE R L BRRIAF] 92% . 5
Hh, 35 D KT BHRE I R 50 x 10° m/d, TS b
UL FEREIZTT 19. 6 x 10* m*/d B G fof AHAR T
b FLAR, W 5 B [, KPP 2o 7 97 A
P B 12 5, XK )il 6 e 28 4 AR R e A e
KA ELAA T S BC B A vhe e R AU
H K UURE M A T AN K I, JETF AMZE KR, [R] i
AR 7K K SR, e ok R U ) T SR BB e AR
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