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Effects of Different Pre-oxidants on DBPs Formation Potential by Chlorination

and Chloramination of Yangtze River Raw Water
TIAN Fu-xiang, XU Bin, RONG Rong, CHEN Ying-ying, ZHANG Tian-yang, ZHU He-zhen

(State Key Laboratory of Pollution Control and Resource Reuse, Key Laboratory of Yangtze Aquatic Environment, Ministry of
Education, College of Environmental Science and Engineering,Tongji University ,Shanghai 200092 , China)

Abstract: Yangtze River raw water from Yangshupu Water Plant, Shanghai was studied in this paper for reduced formation potential of
chlorination and chloramination disinfection by-products ( DBPs) after pre-oxidation by three kinds of common pre-oxidants, which
were potassium permanganate, chlorine and chlorine dioxide. Results of chlorination showed that removal effectiveness of all the
selected oxidants on total chlorination DBPs was not significant, and the reduction percentages by ClO,, Cl, and KMnO, were 8. 4% ,
5.7% and 3.9% , respectively. The order of DBPs control effect was ClO, > Cl, > KMnO,. As to Yangtze River raw water in case of
chlorine disinfection, using ClO, as pre-oxidation agent showed relatively better effect on removal of DBPs. However, chloramination
results demonstrated that impacts of the three preoxidants on DBPs formation potential were quite different, and the reduction
percentages by ClO, and KMnO, were 18.1% and 4. 1% , respectively, while pre-chlorination increased the potential by 12.3%.
These results revealed that ClO,had the highest removal effectiveness, meanwhile pre-chlorination should be avoided due to its notable
increase in DBPs formation.

Key words : pre-oxidation; Yangtze River raw water; chlorination; chloramination; disinfection by-products ( DBPs)
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Table I  Some water quality parameters of Yangtze River raw water
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Fig. 1 Formation of THMs from chlorination of raw water

and pre-oxidized water from Yangtze River

TCPHJiE/ug L™
= (-3
T T

=
T

0

RWFP ClO, Cly KMnOy4

B2 AEHMEAFITCGTRERKSNHER HKs B9800
Fig. 2 Formation of HKs from chlorination of raw

water and pre-oxidized water from Yangtze River

NTE

i 2 s, @Ak SR A R R F] 1,1, 1-TCP
ARG Hop  RYTIF KA 1,1, 1-TCP A= ik 6E A
6.60 pg-L™", £ Cl0,. Cl, & KMnO, FiEALVE )G
JKFERY 1,1, 1-TCP AE BB RB 435128 7.79 . 6.79 K
7.55 pg-L70 B R G BT, W LLE T AR S
KT AEAL X TR IR AY 1,1, 1-TCP A= ik
AELBRBCRAE, ¥ S 8O A e —E R E L
.

Bl 3 AN [ T AU A At C-DBPs, 4 =44
Bt PUEARR B VUG 20 A B BE A s ma T L. A
Rl AE 4 Clo, ., Cl, K KMnO, T34 AL AE Xt
= L A BT AR 2 BR R A )Gk B 81.53%
84. 119% & 87.06% ,{H VU5 £ 45 H= i v i th I ke 1)
3.41 pg-L7' 4y 5 B TJH o 5.01, 5.38 K& 5.06
pg-L™'; ClO, & Cl, Xf U 58 1k ik A= il & G B & 5%



608 AN 5%

B 35 %

o Cs

1:Cls

=

DB2

aon
ol e

ek

CoHsClaife B gL
(3]

.
0 § N 0
RWFP  ClO, clh KMnO,

3 FAEMEXFIIHCIREAK S WL ERH M C-DBPs B NE
Fig. 3 Formation of other C-DBPs from chlorination of raw

water and pre-oxidized water from Yangtze River

Wi, {H KMnO,, 15 HIJ5 B /K AE DU Gl A A i e i Dok
) 1.80 pg-L™' BEMLH 1.13 pg-L7', FEIE N
37.43% . FILAE 10 S AR AT F R T A5 ] 104 3 5 )
PR AN PE FHRCR A B R 25 S 850 A il
(T W 256 25 T AR, S B A i A Ak 7).

BALRE IR R 2 TR A AL B K 28 AN [] 4R AL 5 Ak
P K IT B K 9 N-DBPs A= IS e N Id 4 iR,
24 DCAN A1 TCNM, H =3 B9 A4 sl Y84k, Ba i
YLK H B AR BIX PRh N-DBPs 11425 0T 1A 9 A 4 55
A JEAKOK B . RIB AT RLE Y 2 Clo, , Cl, &
KMnO, fIFEALIG , KT UK 9 DCAN H 3R i 2 %
15, B 43 59138 3] 75. 03% | 80.90% K 79. 55% , T
TCNM £ B 68 0]t S AH 2 ka2, 4 531 eh Dok 1)
2.54 pg-L7' BT A 4. 41, 6.41 K 4.33 pg-L7".
WA S 56 BT 2R FH 1 981 40 700 X6 K VLR K 9 DCAN
Az B R R BRACR B I B, (A% TCNM & BRACR
A

G UL b S ge 25 3 A3 R KT R K AN [A]
AL T A B S KT JFE K X C-DBPs & N-DBPs
Az B RE S R AT HIRCR Qi 5 PR, Rl LA
28 Clo, WAEAEE K IVLIR K C-DBPs A i
fierh 283 pg-L'BE N 258 pg L7, FEIEN 8. 86% ,
T Cl, 19 6.80% & KMnO, (% 4.17% ; {H N-DBPs
A B BEENTEZ C1O, | Cl, 2 KMnO, Fil58 Ak )5 B
AN TR BE A T g, G HE 2 il S b 5 8OH: A ol et 1 i
iK71.21%.

LEA ISP ZE DBPs 1Y AR U RE R, JRK
286.96 pg L', MMiZ ClO, . Cl, & KMnO, YEM )G 4
SIFEAR by 262,73, 270.49 K 275.88 pg-L~", B IR

I3 8. 44% | 5.74% K 3. 86% , 3 24 1 i 4
fEXF DBPs B 19 25 BR SR AN 2 el 58 R It
J¥h ClO, >Cl, >KMnO,. HILTLIE N, JFLET 2
i FHEAL T FEIT 2R €10, VB PR AL ) A BEK T
JE K AT IR A G A g A PSR

” DCAN ’
1 TCNM
#® B
: Z
§
0 ClO; CIZ KMnO4 0
B4 FREBEMNFIIHTRK AL LR N-DBPs BRI
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water and pre-oxidized water from Yangtze River
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