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Study on the Rule and the Mathematic Model of DBPs Production in Treatment of
Huangpu River Water with Combined Chlorine Disinfection

WU Hai-hui*?, GAO Nai-yun? LE Lin-sheng*
(1. Shanghai Waterworks Shibei Co.Ltd, Shanghai 200086,China;
2. State Key Laboratory of Pollution Control and Resources Reuse, Tongji University, Shanghai 200092,China)

Abstract By monitoring the by- product generated in the process of combined chlorine disinfection for raw water from Huangpu
River and taking homogeneity, generation model of DBPs in chlorine disinfection for raw water was to be studied.The experiment
result indicated that the highest concentration of trihalomethane and haloacetic acids generated in the process of combined chlorine
disinfection for raw water from Huangpu River mainly accured in summer, when the temperature is relatively high. And in one year,
the lowest and highest concentration of trihalomethane and haloacetic acids was measuced. The correlation of generation between
UV, and trihalomethane was high and the coefficient was more than 0.7. The correlation of generation between haloacetic acids and
substitute parameter of organic matter was lower and the coefficient was less than 0.2. The average removal efficiency of
trihalomethane and haloacetic acids was about 20%. And last, the generation model of trihalomethane and haloacetic acids generated
in the process of combined chlorine disinfection for raw water from Huangpu River.
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The variation of dichloroacetic acid versus season
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The variation of trichloroacetic acid versus season
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Fig.3 The variation of chloroform versus season

20
—— bk
16 —-— Bk
—— K

WP (e g - L)
= oo tTJ

[—]

mﬁ?ﬂ
¢ 20054104 |
20054E11H
20054F12 H
200651 A

M4 W RPRAZEHHTH

Fig.4 /. The variation. of dibrechloromethane versus segson

Z)O‘jiﬁﬁ



Vol. 27, No. 2 2008

WATER PURIFICATION TECHNOLOGY April 25th, 2008
3 ’
, , , 1 4pgL
’ y 6 3 y 7
8 .9 , 8 ,
15.39 mg/L, 6.57 mg/L 10 pgL, 37 uglL,
elAn ,
A ) —— fi%Ek : 78 9
e L —=— koK
210 T , 13 gL, 22 pglL,
o
6 =
2.2
E 4
Lo,
T U R TC TR o T I
T
E , 7 8
5 % R AR 3 0
Fig.5 The variation of dibronochloromethane versus season _ 14 B=EE5 m— R
—~ 40ic o B-RoRFRO-WZM
£ —— = PR s
w T —— RELW 210}
4 30 &
25 £ 0
20 U
15 F 3 4t
10 T
£ 5| 2T
0 1 i s " " " 1 s 0 L i —
T DT R T Ko ® e 7k ik ik Ik
v ~ o® o - & =
b @ g g g T g B 7 0TI AR A T b T LT K e A 1 T R e
rgi rgl L A g s 2 = Fig.7 Varation of by-product for disinfection with conventiomal
M6 TTHMs I THAAs Bi% 5 0075 1k process for raw water of Huangpu River
Fig.6  The variation of TTHMs, THAA, versus season —r e =L
= D& NZ.Mm
4 5 w 2
2
H % L
678 , 9 E -
, 1163 9.96 gL - . =
1 5 : vk Wk #rk
, 8 VL IRUAK A BT 2 k0 e K v G = pd TG LR 1 2 AR
> S (PR 314
Fig.8 Variation of trihalomethane and haloacetic with conventional
process for raw water of Huangpu River
, ( ) 7 5
15 mgL , ,
0.2 0.4 mg/L , ,

11.72 6.14 5.20 10.22  7.24 pg/L,
- 17-



DBPs

Vol. 27, No. 2, 2008
, COD\,, UV, TOC , 9
10.11 4.20 3.59 8.77 6.39 oL, CODy, UV, TOC R?
20% 8 , 0.518 3 0.758 0.532 6, UV,
, UVys
: 23.05  17.46 pglL,
, , , @ 10
1 Il RZ 0.2 )
7 1 2-4
2.3 , 12
, 11
a0
9 10 (! .
4 20 . . »
CODNh UV254 TOC @ . " °. [
y=0,059x + 4.684 6 § 10 s y=0.2368x +10.91
=0.5183 4 G R*=0.698 6
"9 : ;
4 * 0 10 20 30 40 50
i ¢ y=0.0522x 43392 % 7 5

- . COD,_)‘(W + L =0.5326
L = UV, J/em

4 TOC/(mg-+L")
- ¥=0.001 6x +0.108 4

- R'=0.758

S MIE
(=T N R Y - -]

[=]

10 20 30 40
ZE PR (g LY
B9 =pHREESHINOFEREMMXF
Fig.9 Relation of concentration of trihalomethane and organic matter
parameter
. Y=0.0804x+4.5272

R*=0.079 7
‘& ¢ COD,/(mg - L7)

- B UV, /fem™

K 4 A 4 TOC/(mg- L")
y=-0.002x+6.023 4

i R’ =4E-05

[ y=0.0034x+0.082 1

Ezﬂgaﬁ 6 =
12 17 22 27
B Z. M (ng - L)

B0 AZEMEESANDBRRERMNXR

Fig.10 Relation of concentration of haloacetic acid and organic matter

parameter

FH SR
(=B S R - B - -]

9 10

- 18-

0 G (g e L)
P11 B LR K A Y = AR LM KR
Fig.11 Relation of haloacetic acid and trihalomethane generated from
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Tab.1 Design of even experiment for rawwater of Huangpu River

/(mg LY pH  UV254/cm* /(mg LY
1 1 5 0.048 0.11
2 2.5 9 0.016 0.21
3 4 3 0.068 0.31
4 55 7 0.028 0.41
5 7 11 0.089 0.01
2

Tab.2 Quantity of disinfected by- product under even
experimental condition of raw water from Huangpu River &

Yangzi River
IHg LY I(pg L)
1 9.11 8.65
2 10.50 2.84
3 8.52 5.94
4 9.69 1.72
5 43.86 17.17
, Matlab
UV, pH
(1)
Coes=[UVass X [pHTX[NH5- NJ=x[CI,J* (1)
, Matlab

, 95%

3
Tab.3 Model parameter of disinfected by- product of raw water
from Huangpu River

a a a a R.

-10529 -24287 -12976 00744 09321

-04988 -04528 -06103 04867  0.964
3 )

- 46 -

CHAN: [U\/] 1.052 9y¢ [p H] 24287y [NHg' N] 1297 69¢ [C|2]0.074 4

(2)
Cmm:[u\/]-OA% SX[pH]-OASZ 8X[NH3' N]-O.GlO 3X[C|2]0.486 7
(3)
3
, 13.87 ug/L,
9.5 pg/L, 15.39
po/L, 11.63 pg/L,
9.96 ugl/L;
1 7 8 1
37 uglL,
, 789 22 gL
UV,
TOC  CODw,
: THHAs=0.236 8TTHMs
+10.91, R?=0.698 6
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