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Abstract

Chlorine disinfection has been used in drinking water supply to disinfect the water-borne
microbial disease which may cause to serious human disease, it is still the least costly, relatively
easy to use, Chlorination is the primary means to disinfect portable water supplies and control
bacterial growth in the distribution system. However, chlorine reacts with natural organic
matter(NOM), that presents in nearly all water sources, and then produces disinfection
by-products(DBPs), that have adverse health effects. Although the existent DBPs have been
reported in drinking water supplies, it is not feasible to predict the levels of the various DBPs
due to the complex chemistry reaction involved.

1.

The objectives of this study is to investigate seasonal variation difference concentrationof
DBPs in the plant to tap water. The average concentration of THMs was 20.04 pg/ £, HAAs
8-15 ug/ 2, HANs 2-4.5 ug/ # respectively.

. Distant variation of DBPs formation by the distance is that THMs concentration increased by

17% at 2km point from the plant and by 28% at 7km and HAAs, HANs also increase each by
16%, 32% at 2 km from the plant and 35%, 56% at 7 km. DBPs increase in water supply pipe
continually,

. The seasonal occurrence of DBPs is that in May and August DBPs concentration is very

higher than in march, in May DBPs concentration is highest. The temperature is main factor
of DBPs formation, precursor also.

. Precursor which was accumulated for winter flowed into the raw water by flooding in spring

and summer and produced DBPs.

. Therefore for the supply of secure drinking water, it is required to protect precursor of
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flowing into raw water and to add to BCAA and DBAA to drinking water standards.
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Table 1. Analytical conditions of Gas Chromatograph

DBPs

THMs HAAs, HANs
Item
Carrier gas N2(99.999%) N2(99.999%)
Column flow 8.5 m¢/min 1.0 md/min

Column

HP-5(30 m»0.53 mmx1.8 tm)

CP-87(30 mx0.32 mx 1.0 zm)

Model of GC

Agilent 6890N(ECD)

Perkin-elmer Autosystem(ECD)

Injection temp.

210T

220TC

Detection temp.

290TC

290T

Oven Condition

Initial temp 40T, 2.0 min
4C/min to 60T, 0.0 min

8 C/min to 120TC, 2.0 min
15C/min to 200TC, 0.5 min

Initial temp. 90C, 6 O min
5T/min to 160C, 1.0 min
12T /min to 195T, 00 min

m 23 9 31
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Table 2. Major DBPs in drinking water

Z
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DBPs Class Individual DBPs Structural Formular

Chloroform(TCM}) CHCI3

THMs Bromodichloromethane(DCBM) CHCLBr
Dibromochloromethane(CDBM) CHCIBr
Bromoform(TBM}) CHBr;3
Monochloroacetic acid(MCAA) CH:CICOOH
Dichloroacetic acid{DCAA) CHCLCOOH

L Trichloroacetic acid(TCAA) CCLCOOH

Haloacetic acide Bromochloroacetic acid(BCAA) CHBICICOOH
Bromodichloroacetic acid(BDCAA) CBrCl,COOH
Dibromochloroacetic acid(DBCAA) CBr;CICOOH
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Monobromoacetic acid(MBAA) CH:BrCOCH
Dibromoacetic acid(DBAA) CHBr,COOH
Tribromoacetic(TBAA) CBr;COOH
Trichloroacetonitrile(TCAN) CCL;C=N

Haloacetonitrile Dichloroacetonitrile(DCAN) CHCL.C=N
Bromochloroacetonitrile(BCAN CHBrCl
Dibromoacetonitrile(DBAN) CHBr,C=N
1.1-Dichloropropanone CHCI,COCH3;

Haloketones 1.1.1-Trichloropropanone CC1,COCH;
Formaldehyde HCHO
Acetaldehyde CH;CHO

Aldehydes Glyoxal OHCCHO
Methy! glyoxal CH3;COCHO
Glyoxylic acid OHCCOOH

Aldoketo acids Pyruvic acid CH;COCOOH
Ketomalonic acid HOOCCOCOO

Other Halogenated Chloral Hydrate CCICH(OH),

by products Chloropicrine CCLNO;,
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Table 3. Reactivity between surface and chlorine”

Site SUVA(Z/mg.m}) THMEP/C(mol/mol)
Mandeville Island drainage 5.0 091%
State Project water(SPW) 3.0 0.80%
Scramento river water 22 0.75%
Colorado river water 1.5 0.50%

2) =9 A3

Stevens(1996)” 52 OhioZolA ATER wg-8 AoH SEWdr A5RAE Ao
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Table 4. The seasonal variation of DBPs concentration (unit : pg/#)
Item A B C
Month DBPs Variation(%) DBPs Variation(%) DBPs Variation(%)
2004. 3 273 69.9 10.3 33 23.7 39.7
2004. 5 39.1 99.9 312 100 59.7 100
2004. 8 37 94.7 20.8 66.8 35.9 60.2
2005. 1 20.7 529 19.6 62.7 13.6 22.8
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Fig. 1. The seasonal variation of DBPs concentration.
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Table 5. Distribution of DBPs constituent (unit : pug/2)

THMs HAAs HANs
Site DCB | CDB
TCM | “\1 | “ap | TBM | THMs DCAA|BCAA|TCAA [DBAA| HAAs [DCAN|BCAN|DBAN| HANs

A Plant| 6.94 | 476 | 1.51 | 0.06 | 13.30| 438 | 3.08 | 2.62 | 097 | 11.00| 1L.70 | 0.99 | 0.18 | 2.87
2km | 9.15 | 594 | 1.84 | 0.11 (1700 5.11 | 3.79 | 2.88 | 1.58 | 13.40| 2.08 | 1.36 | 0.35 | 3.78
7km {10.10| 6.39 | 1.99 | 021 {1870 6.44 | 4.11 | 3.50 | 1.51 [ 1560 ( 2.64 | 1.49 | 037 | 449

B Plant| 397 | 237 | 1.78 | 030 | 842 | 2.82 | 1.81 | 2.07 | 142 | 812 ] 1.03 | 095 | 0.33 | 2.27
2km | 530 | 466 | 335 | 0.80 | 14.10] 425 | 2.86 | 3.32 | 2.38 | 12.80| 152 | 1.55 | 0.87 | 3.93
7km | 819 | 594 | 400 | 0.74 | 189 | 328 | 229 | 2,18 | L.71 [ 945 | 195 | 155 | 0.8 | 4.30

C Plant| 490 | 4.12 | 239 | 048 | 11.90 | 620 | 3.89 | 3.42 | 225 | 1580 146 | 126 | 0.53 | 3.20
2km | 517 | 414 | 228 | 020 [ 11.80] 6.69 | 3.92 | 3.83 | 229 | 1670 1.54 | 1.3 | 0.39 | 3.23
7km | 675 | 537 | 2.78 | 0.26 | 1520 | 923 | 547 | 485 ) 2.53 |22.10| 1.89 | 1.56 | 0.33 | 3.78
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Fig. 2. Variation of DBPs concentration according to distance.
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