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Abstract Algae outbreaks occur frequently in Changsha section of Xiangjiang River Basin in summer. However, the conventional
coagulation process is not effective in removing algae and the precursors of disinfection by-products in raw water, which poses a threat
to the safety of water supply. The pre-oxidation coagulation method has a good application prospect because it has a good effect on
removing algae and does not need to add treatment structures in the water treatment process. Microcystis aeruginosa was the main algal
species in the algal outbreak in the water treatment plant (WTP) of Changsha City. This paper discussed the algal removal effect of
pre-oxidation coagulation method and the control of disinfection by-products. The results showed that pre-oxidation of Microcystis
aeruginosa with K,FeO,, ClO,, KMnO,, O; or NaClO increased the algae removal rates of 10 mg/L PAS from 92. 7% to 100%,
99. 1%, 98.2%, 98.2% or 96. 4%, respectively. Meanwhile, the dissolved organic carbon (DOC) removal rate of 0. 2 mg/L K,FeO,
or KMnO, was 12.3% or 19. 4% higher than that of single coagulation, respectively, while the same amount of ClO,, O; or NaClO
increased the DOC content in the algal fluid. In addition, when the dosage of K,FeO,, KMnO, or ClO, was less than 1.0 mg/L, no
geosmin, 2-methylisokanol and microcystin-LR were detected in the treated samples. Futhermore, K,FeO, exhibited the best removal
effects on trichloromethane (TCM) , total haloacetic acid (HAAs) and total trihalomethane (THMs). The removal rates of 0.5 mg/L
K, FeO, for the above three disinfection by-products were 59. 8%, 73. 4% and 59. 7%, respectively. In summary, the stratagy of 0. 5~
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1.0 mg/L K,FeO,+10 mg/L PAS is recommended for Microcystis aeruginosa removal in WTPs, with a cost as low as 2.225x 107

yuan/m’ of algae-containing raw water.
Keywords Microcystis aeruginosa

organic carbon (DOC)
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Fig. 1 Removal Effect of Coagulation Method on Microcystis aeruginosa
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Fig.2 Removal Effect of Pre-Oxidation Combined Coagulation Method on Microcystis aeruginosa
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VEIRBEZGRUTREY 10 me/L; PAS RS540 i 5 2 R IR A
BRASH] (1300 T6/1) , PAC, AS M 45 2% i B i 2 i 52 A5 R 2 )
(435149 3 0001 400 J&/1) ,KMnO, Hr#S% Kb B TH R
(16 000 To/1) , K, FeO, k%% 115 5 T 504 R4 7 (18 500
FEN) .

3 Zig

(1) TRAR AL TR B Lb 2R TR B8 %o 4 4 ok e e 1 2
BRACHRLr . Al 5 FhaE b 20 R f T2k A ML
AEERAFAS PAS BYRBR S CR SR EE AT 14 92. 7% 42
T2 96. 4% ~100. 0% , H: " K, FeO, B9 & HAt
TSR AL 2575 56 0 i 3

(2)f#iFH K,FeO, Fl KMnO, X338 JE4T i 1 7
SEAAL BERT A 08 B P B9 DOC & & 1T €10, |
0, Fl NaClO EIMHE7E 0. 2 mg/L BRI E P4
T R P RS DOC KB4

(3)iE AR AL SR T, TR AR TR e L AT
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5.

R 2-H RS 2R T 0 8 3R 1Y 3 45 AR A A
HIRLLF, H K, FeO, . KMnO, 1 C10, Xf FiRAE WL
P25 A HICRAE T NaClo #1 0,

(4) WAL AL BRI 58 T TR 58 590 X S A ML 1
FBRAAE AT 35 T = R PRIk e L | i
— D T EE R A R, o K, FeO, X Bt
RO FE R0 25 BRABCR O T A AR

(5) LR G BR¥E A LY L H 75 B 7 W) 48 B AR
A HEFE KT 0.5~ 1.0 mg/L K,FeO, +10 mg/L
PAS 2% 6 i 2 1o 2 e, LU AR & 2.225x 107
JT/m’
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