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Influencing factors on dissolved organic halide in urban water supply

GAO Jin-liang"*  WANG Hui' ,HOU Xiu-gin', YUAN Yi-xing'*

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology ,Harbin 150090, China, gjl@ hit. edu. cn;

2. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology , Harbin 150090, China)

Abstract; Simulation on water distribution network system and static pipe section reactor was carried out to

study the formation of dissolved organic halide in water supply pipes. And the effect factors were studied. The

results show that DOX increases with UV,5, and Br™, but decreases with the increase of ammonia nitrogen.

Static pipe wall experiments show that, when the temperature is 20 °C and pH is 8. 6, corrosion products in-

hibit the formation of DOX and make it reduced by 7. 5% . This may be caused by the unstable pH value. The

impact of pipe material on DOX is as follows: PVC pipe > stainless steel pipe > ductile cast iron pipe. Under

the same distance or the same retention time, the generation of DOX is the lowest at the velocity of 0. 6 m/s.
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-1 -1 1 -1 pH 4 T

mg - L cm mg -+ L mg - L NTU
11.9 0. 285 8.53 1.35 7.51 28

®2 KITREKRKRSH

TOC UV254 CODMn P( ﬁfh) e (ﬂ’\fg
-1 1 1 -1 pH fH T

mg - L cm mg + L mg * L NTU
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- %)

0 1:00 300 6:00 900 1200 16:00 20:00
1 52.3 52.6 53.5 54.0 51.6 49.3 47.2 45.3
2 52.3 52.2 53.6 53.7 50.9 49.1 47.3 45.2
3 50.5 50.7 51.4 51.8 47.0 44.0 41.6 36.5
4 50.5 50.6 51.2 51.8 46.3 43.9 41.8 36.2
5 50.0 50.6 51.6 52.2 49.0 48.7 46.5 44.8
6 50.2 50.7 51.9 51.9 49.1 48.8 46. 8 44.6
7 43.2 44.8 48.8 50.0 47.0 44.0 42.0 40.0
8 43.2 43.9 45.9 47.0 43.5 40.0 37.5 35.0

MNE3 LA, 4 CT pHIENT.2 F18.6

PRI 20 °CF pH {4 7. 2 B, A 6 ik A0 TG g

b=



8 1)

w4 R, A BERAE 0 AT AL P AR L e PR

- 1267 -

WIAEAEXT DOX JL-F- ¥ A 52, 1fii 7€ 20 °C, pH {H
k1 8.6 B, A JE =4 (R o DOX A il R 55
18 H A= L LG TC S ™ o R Dl 2D 7. 5% . 3X
— R A Re R TR ERE T pH E1 AN UE M
SR PR TESEA T W S SRR IR T, XA TR
B 20 pH (EUEAT T2 , & B iR et pH (HAE 1L
2.2.2 EMIREmM

RIS TEBAR G N4  PVC 45 FIBR B 45264 3
T s BEVE AR AS AL R I 2. JEK AR A 3 Fh i
ARNLAS T, 76 [R) Sz B B[R] E DOX 4 A
AR5 Fis.

380 F
[ " RNEBW
340 —*PVC
—: F—a— BRABE
% 300
fi [ o/.\‘ . 3 1]
= 260 F
9 L [ —
=
2 220F .
[ « " A— . A A
180 w/.f-é/
1401/

0 ;1 é lé 116 20 24 28
5 B 6 A
S MR DOX 5T ik BE 1 52 e

RIGEE R UL, KFEAE 8 h Z i DOX A: ikt
FRECHRE,8 ~24 h A L HUR N E T 248, 3 S
arth DOX A= il K/ PVC 48 > REFINEE >
BRABHYAE. Hd , PVC & rh DOX (4 il it 2 A
BN TR 1,14 % 23k a5 2 iy 1. 34 £%.
2.2.3 EHNTEMFENR

TR FH Bh AR LA R X6 9 33 X DOX 4 52 i)
PEAT TR FE LK /KA 500 L8 K o A
34 mL YRS RGN 1E FHVE WL, 1217 RAIGA K ZEFIH
B ST BRI T S KRR TR AR R TSR A
POHL, R 2 h B KA B B RS, KR i
ANEMZHTH HREEN 1.6 mg/L,pH =7.23.
TKEEE AL R4 R 50 mm (YGRS b, 855
NPT, v =0.3,0.6,0.9 m/s.

1) AR 2R =S A RSSO0 F DOX A%
R

B —EMAEES L =5 400 m, B 5
BHR e =0.3,0.6,0.9 m/s, KEETR L% 5 o
AR IRA 5,2.5, 1,67 h. 73k e 2] I 5 7K rh
DOX fy T S 2. anl&l 6 iR,

IR A5 R F U], AR R v =0.3 m/s
i, KT R = B BRI K F v =0.6 Al

0.9 m/s B 9 455 B4 B [, 5 9 sk % 9 2 7 9 A=
LIRS e A LL A5 B ] 7 2 kb, B DA, T R
0.3 m/s i} DOX fy A= i B I KT 0 0. 6 il
0.9 m/s B, i v =0.9 m/s B, 7K 4 45% B4 A (] 1%
KF 0.6 m/s B}, 45 B B[] 0 % A5 B A= g o ke
DOX i A VEH, N H o] LUE 25X A i i T DOX
f A B RHTE 0. 6 m/s IR ALK

190F

g TTHM
170f DOX

150:
130:
110:
90:
0F
50
30
10

p(DOX/TTHM)/ (g~ L)

0.5
v/(m-s™)

K16 AHIFA 2R B R s DOX Ji i ok 32 A 52 )
2) MATE 5= B i 1) AN RS 0 T DOX A9 AZ
PR
W A [ 457 B BF 8], DAIBORE 142 BROK BRI 7
DOX ) ot e JiE , [7) Bsf Al B A /K 1) P A7 33 1K
WA IE T FR.

220

—a— FRK
200 [ —¢— »=0.3 m/s
—A— »=0.6 m/s

T, 180 [ y—
- v=0.9 m/s/ v
| /l//
160 . .

Ly
140 //

PDOX (g 1)
N
L
<\\

120 1 =

100
1

U Y U SRS IR SUR S SR |

80 — .
0 40 80 120 160 200 240 280 320 360 400
S B 8] /b

U7 ARTR) 5= B )R 8 DOX oo ik J3E F) 52 i)

MIE 7w LA H, DOX AE F R K i 2 sl 2
BV R B, Hov =0.6 m/s i, DOX H{H
H/N. DOX AR J8 A 52 0 B2 224> £ B2 64T 5 1K
FEREXT DOX AR AT — %€ B R2 0, Xt DOX (Y
W/ DA . L R/ RN A BE X A S T AR
E B ESOR 2 T BE b g — 285 1l )
R AR A R — 2 AR, ] BE A PR A
SETH TR P WA — 5 B R N SRR

3 4 %
1) ZEN L 2 o 2, DOX B UV g, 1S




- 1268 - MR

®OL Ok X

¥R

a2

BT VR BE Y3 TS . DOX 5 UV, Y AH G
ZH0Ch 0.972 4;Br” JEE W EA 1.2 mg/L B,
DOX [ i A7 Br™ B (1) 6. 5 £%.

2) AR DOX 1y A= i H A il A4E . Y
p(Cl,)/ p (NH; =N) >6/1, Rz AT s Wk /N T
1 mg/L B, B 4 2 8050 i Wk B2 9 7, DOX A 2k
AR HGHE R, 24 p (CL)/ p (NH, =N) <6/1, ]I
AT R T 1 mg/LIn, K b i) LT 4B L
LGB, DOX (A4 i 2 8 T 752, I35 ) i
KK

3) JE =Xt DOX Az B A4 52 i 7 — 58 2 1F
TARIGRIA . {555 R %W ,20 C pH {H
8.6 B, JE ™ i DOX A A= B 3R ek 2%, A=
I T 7. 5%

4) MR, A REVE O], 6 DOX A= B,
AR M EEAS [F]. B AT DOX Az Al i K /N 52 i)
WK PVC & > RNEWE > sRERGHRE. Hrp,
PVC & i R NE T 1. 14 £5 235k
BEYE TR 1. 34 5. [HA PR F7 oo i, 2k
FHEE M, LR /K 5t A4 B Ar.

5)DOX (A= i o Fifi 87 A I R A8 A T A2 Ak, 1
6 96 AN T8 2 A TR 37 448 I 5 30 2 R [ 455 B4 B[]
DOX (14 i e (R f7E 0. 6 m/s Kb 4 Rk ) T
DX A ST M A, FE A8 W s A 7 R B v, 2%
e 7K 5[] 3 11 55 M

5% Uk

[1] GIESKES J M, MAHN C. Halide systematics in inter-
stitial waters of ocean drilling sediment cores [ J]. Ap-
plied Geochemistry, 2007,22. 515 —533.

(2] WMER, Tk SCHe. JK rhn] W R A AL b fh 4 Y I E T
EOFFELT] . P EFREE I ,2006,22 (3) .15 - 17.

[3] OLIVIERI V P, KRASNER S W, KOLLER L D. The

(4]

[5]

[10]

[11]

[12]

occurrence of DOX in US drinking water [J]. AW-
WA, 2002, 81(8) :41 —53.
CHEN W J, CHANG S D. The occurrence of DOX
concentration in water distribution system of Florida
[J]. Water Works Assoc, 2000, 92 (6) :76 —90.
SINGER P, PETER R J, DELEER E W. The occur-
rence of DOX concentration halogenated acid and tri-
halometanes in water distribution system [ J]. Water
Research, 2001, 25(6) ;12 —35.
ROSSMAN L A, BROWN R A, SINGER P C, et al.
DBP formation kinetics in a simulated distribution sys-
tem [ J]. Water Research, 2001, 35(14) . 3483 —
3489.
DEANGELO A B, MCMILLAN L P. Correlation be-
tween TOC and DOX in chlorined water [ J]. Science
of the Total Environment, 2003, 265.32 —35.
SERODES J B, RODRINGUEZ M J, LI H, et al. Oc-
currence of THMs and HAAs in experimental chlorina-
ted waters of the Quebec City Area[ J]. Chemosphere,
2003, 51(6) : 253 —263.
WRAASE, 5= 28T, TRAE W], 5. THMFP K HAAFP 1)
e 7 [T]. 45 7K HEZK,2003,19 (10) :98
100.
MR, Ze R A AR K v S8 28 B 7 1 175 B
HERILT]. Tlk%ae53%4,2007,33(3) : 17 -
18.
BN, THMs 78 A2 16 1 HH 7K 38 3 OB iUbL B
ZBRITELT]. RERHE,2008,6: 42 -43.
KA, T, B0, 5. Fe’ " 1 Br Xk K
TH TR P A M pa AR AR B S [T ] PREE R
%,2007,28(6) ; 1264 —1267.
Tha%, BBk, S . ST A 1 P 2
PRI L) ] KA B AR ,2006,32(7) ;67 -
69.

(g x H)



