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Effect Analysis of Combined Air Flotation and Multiple Conventional Processes on Low

Temperature and Low Turbidity Water Treatment
TONG Jiajia® , ZHANG Qiumian, LI Gang, WANG Shujie
(Hangzhou Xiaoshan Water Supply Co. , Lid. , Hangzhou 311203, China)

Abstract In order to solve the difficulties for low temperature and low turbidity water treatment and operation of WTPs, the combined
air flotation and the conventional processes are considered to obtain the best solution. The air flotation units were connected in series at
the water distribution well, the end of the reaction tank, the middle section of the sedimentation tank, the end section of the
sedimentation tank and the back end of the sand filter tank, and the low temperature and low turbidity water of a WTP in the south
Xiaoshan was used. The treatment effect of each scheme of conventional process combined with air flotation unit was compared and
analyzed. The possibility of air flotation process replacing the conventional process of WTPs was discussed. Results showed that the air
flotation unit had unique advantages for low temperature and low turbidity raw water with high viscosity and stable particles or water
treatment in conventional process. Among them, about 76.9% of the average turbidity removal rate could be achieved by direct air
flotation treatment; 95.0% of the average turbidity removal rate could be achieved through the coagulation air flotation process under
the dosage of polyaluminium chloride was 5~ 10 mg/L. Expected treatment effect could also be achieved through air flotation process for
metal indices. The removal effect of organic matter was poor through the air flotation process. According to the characteristics of raw
water, the WTPs should set the air flotation device in different positions to ensure the effect of air flotation process.

Keywords low temperature and low turbidity ~water treatment plant (WTP)  air flotation process microbubble coagulation and

sedimentation
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Fig. 1 Process Flow Chart

RIS HANE] KRN 10~ 14 °C | JFE/KEEMHEETE 4~6
NTU, J& T 44 1% 1R RN R S MG A BP0 ROk g
AN 1x10° ~ 1x10° A>/L, K HH 988 28 Sk ik v AR

KT BCK IR E BN AE 0. 45 mg/L, S il
PAC FEhH M 10~12 mg/L, EAKJFE KK Fid5 45 a0
% 1R,

F 1 JFKKBHE bR
Tab. 1 Indices of Raw Water Quality

IKEEFE R R TRK IKBESE R R IRK

Eh B /NTU 4-~6 CODy,/(mg-17") 1.33~1.64
TOC/(mg-L™") 2.91~3.23 pH i 6.7~7.6
W/ (AL 1x10° ~1x10° BLRIBR TR 1~2 %
%/ (mg-L7") 0.05~0.15 %/ (mg-L7") 0.05

1.2 RBES

IR T ARE R 2 AR (AR ) [T
R R T RIR R X R R RY AR ik
DU R G A AL, JFOK B K SR AR %
7 A T P r A BB (A R S T AR AR G )
FESTR IO XS4 RN T B, 359759 43 Be gk A S0 st
LI Y eI N N OB S S LB URE RN N 3
B,

SIFBHC BT AL B A 100 ~200 m®/h, T
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AR IXEFN 4. 04 m*, AR <T pm, IEE
I LA 5% ~ 15% , 3% 228 ; A8 YA 6 [ o b 3
B 128 m*/h, IR N 7%,
1.3 MRFE

FEAK BRI ROt AR v | OV Tt P B TOUE
AR B A S A i v = i 5 16 iR AR BT (AR
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Fig.2 Location of Air Flotation Unit

ALHE T2 5307 Bl I S TRAR Ik UK ) A B
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Tab.2 Test Methods and Basis

2
2.1

HRESM

MRE+SFE
SRR A BE A 2R o 28 TR S AL R D
K FIRBAE R NS 3 Fis . PR ST PAC,
FLHAL PR A IS B DK T B 2 22 BR AR AR

A RSy ik B 76.9% ., B K431 0 B Wy o vk 2o Bk, RO AL B
gy TIOR8 )7 Sk A R A e 0 22 e i U B LA
AERRIRIERAR) (GB/T 5750.4--2006) MUK BRI, 4R 515 YK PR AR A,
cop,,  MRAFRRA W, CERIOMARIEGE R T LA I B B TS
PR APUIEERR) (GB/T 3750, 7-2000) FaULVE. X TR T2, SO R A7 1 (015 Je )i
i SOGIOR CEISUVRRIG L IR g, TR IR, AR
PRI G/ 3730. 42000 L] T DM AR B R BER H
ety AR TR CEROTIRERS e b g 0K AR JRRBEILIE T2 KA HE
J7ik SRS (GB/T 5750, 6-2006) F205, REERAREEIIE T 2, 7% KI5 e
BB B RER I (EPA Standard Methods 22th) *@ﬁi %ﬁ*ﬁ*ﬁﬁé%%fi%ﬁﬁﬂiﬁg%/Fiiﬁgﬁﬁi:?{
£ 3 HBPEUKIH AR A
Tab.3 End Test Results of Distribution Wells in Series
. L/ CODy,/ TOC/ B/ B/ i/
H {8 B . .
A NTU (mg-L™") (mg-L7") i (A1) ok (mg-L7")  (mg-L7")

TR 5 R K 5.71 1.64 3.09 7.51 2x10° T ER 1R 0.15 0.05

I K 1.32 1.68 2.72 7.40 1x10° FAE 1 %R <0.05 <0.05

PUR7K 0. 60 1.68 2.94 7.20 1x10° pn <0.05 <0.05
2.2 RE+RF KRN HF S PAC IREES B R 22k He

SRR AR S0t A v VRLBE J 1) K (KT
PAC Bl 10~12 mg/L) | 2 /K B AR A3 4 i
IR AR KB 0. 87 NTU, V-1 LR
2109 84.8% ,COD,,, KBRFLN 21.3% TOC £k
RN 5. 8% Bk il R AR TH R, R T
ZBOUR KA bR RV B AR K i — 2
I, HoR R bR A —3, M T BB K SF
PAICEIREE T 2B G , R b B A5 4 A HL AT B
— PR RERRCE . X UL K s e e

R AT A A R R R
BT 2K JE [, 2 VRe sl i

Sy it — 2L BRI EE IR AR, A 5 i KR A
i 7K H: A i 28 TR R A B JiRUK TR BT I R
I X P BREERE N (5~ 15 mg/L) IREEF] PAC, 45 /K5
RPN 5 FT7R . TEAFE IR X N PAC
Jei TR KT R B BRI, K 2R <1 x10°
/Lo FHETIREES 1T AP0 B TR B 5 <07
[T OO D | 98 21 460 e g HLAG B 1 A 1) A

oY
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Tab.4 Test Results at the End of Reaction Tank in Series

R VM CODMT/ TOC{I o I 79%3%/1 SRk %/,1 %/,1
NTU (mg-L7") (mg-L7) (1L (mg-L7") (mg-L™")
il R 46U K 5.74 1. 64 2.91 7.38 <1x10° Rk 1% 0.05 0.05
IR K 0.87 1.29 2.74 7.37 <1x10° 17 <0.05 <0.05
PR 0.52 1.30 2.57 7.34 <1x10° TR 19 <0.05 <0.05
x5 HRIKAUKIEA b Z
Tab.5 Test Results of Distribution Well End in Series
KHE TR/ CODwi./ TOC{I ol &;&/1 P %/,1 %/,1
NTU (mg-L™")  (mg-L7) (A1) (mg:L7)  (mg-L7)
il R 46U SRk 5.28 1.48 3.08 7.12 6x10° BV 0.15 0.05
NINEES 0.49 1.27 2.76 7.12 2x10° R 15 <0.05 <0.05
STPEHK([PAC] =5 mg/L) 0.19 1.18 2.71 7.06 <1x10° TR 1K <0.05 <0.05
K ([PAC] =10 mg/L) 0.22 1.21 2.87 6. 86 <1x10° Rt S <0.05 <0.05
SIFHK([PACT =15 mg/1) 0.28 1. 44 2.71 7.31 <1x10° A 1K <0.05 <0.05

PR, RIS H K K B B B A F R K, X
AT RE AR EERT A, AT R B AR U KR
VAR K KRS e W AR R P9 4 TR B
FH B 500 1055 B AR 22

& 3 ZFANA [F U B PAC 8 it 3 25 SR 00U
M EeEs, B3 TN M 5 mg/L B, ¥ U
EBRR LTHE] 96.0% A 47, Z e M E B I w -
Fh R LR IEA GRS E . X T AV,
LI COD,,, A, Fhnie RIFETE 5 mg/L I e fE A
PAC Bt i LTt , 007 K &85 2 B8 R
FRAR, X U I AR5 T 7000 TR ) S S 2R A, T SR A
L R R R AR S B X

100% 96.4% 95.8% 94.7%
90%
80%,
70% -77.0%
B 60%
& 50%
M 40%
30%
20%
10%
0
0 5 10 15

BME/(mg- L)
3 AIA] PAC Bt imh i 25 BRACR
Fig.3  Effect of Different PAC Dosage on Turbidity Removal
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WK 2 MiE BEAIF A S oK) Tl B S TR
B 107 1] J K SF- 2479 3k 5 43 51 A 4. 82 NTU Al
5.12 NTU, /K AR An 6 6 FiR, 45 £, <
77 TR TgE th v BN 5 Bead B K 354 i — 25 i b
FRAL 3 K MUEE 43 51 R 0. 48 NTU F11 0. 36
NTU, ¥ T A0TSRV M B OvE 5 SR 1Y
SR 5 I 293K 90. 0% F1 93. 0% , TRl st X4k
BRAETR IR A 059 0 R BRACR . X BRI ARk
T, SRR R TR BE SR DA 55 A R 2R S, A 5K
Y75 Y DA SRR M e e B . AR
0] T 15 B A T I B AE 9 okt B8 DK s ] i R
e S K=Y AWV TR/ER L
2.4 TE+RF

SRR ERE RDUE R O R K 45K A
FRange 7 Wi, MBS /K U o] LIE 1 IR
TRES ] R UTVE R bR 075 Yo W 28 B b I Y 5+
AR 5, IR I b XU S AT ol B A 25 B R AL Y
R 78. 9% , AR T RS Y% E H A DL I SRR
It FLUEJG /K 23 A7 b B S VE ik B i — 2 R AIK, R
T T EXE G K g —358 20 15 e AT S BRAICR
UL L T 20 2R A R B R OR &, AR EE R 5
TOTE ELAI 700108 o ok A B2 1) 40/ NSRS 41
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Tab. 6 Test Results of Sedimentation Tank in Series

R VB CODMi,/ TOC{] ol fsizé/l SRR %/71 ’fﬁ/il
NTU (mg-L™")  (mg-L7") (1~-L™h (mg-L7") (mg-L™")
TR AU JFOK (L) 4.82 1.35 2.98 7.51 4x10° AR 1% 0.15 0.05
PUTE It v Bt 0.73 0.96 2.69 7.52 <1x10° THER 1R 0.15 <0.05
RIFHIK L 0.48 0. 88 2.85 7.53 <1x10° TH&IR 1% 0.05 <0.05
TR 4R JFOK (JF B 5.12 1.33 3.05 7.58 4x10° TEIR 1% 0.15 0.05
DUVEN 5 B 0.52 0.96 2.63 7.61 <1x10° TR 1% 0.15 <0.05
ARk 2 0.36 0.92 2.32 7. 64 <1x10° ER=U R <0.05 <0.05
F 7 BRBAUE M AR GG 2 R
Tab.7 Test Results of Sand Filter Tank End in Series
e EMUE/ CODMf/ %fﬁi_/l oH {0 TOC{I E'ﬁ‘;%/l 'é’f?u/l
NTU (mg-L™") (mg-L™) (mg-L™") (mg-L™") (mg-L™)
il R4S K 5.26 1.38 0.05 7.57 3.07 0. 06 1.34
UEK 0.38 1.08 <0.05 7.92 2.67 0.03 1.55
{31178 0.08 0.88 <0.05 7.65 2.50 0.02 1.33
IR K 0.05 0.81 <0. 05 7. 66 2. 62 0.02 1.38
3 %t LA VFEIS LB — M,

(1) SIF-H. 70 B H AL B4R AL 5 A DK V8 ik
-4 LR R R IR 76. 9% , HE TAE G IR EEDT
VET 2, BATCHT N2 Y B PR A A # (R RE A 58
SRR, WX KT YR i BORE A A2 S5 ) BRI
Ve — IR 5T

(2) MEC T e TR Bk 5 AR TR B R AR
HATH A A BRCR AL PAC BOim it Ay
TR PE MRS 2B R (5~ 10 mg/L B, Ze B R ¥ 78
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TR SR BE T 20 A ST WG RR | o0 478 ] ) 4 Y, 38
T 1 BE BRI A R PR 2
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