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ABSTRACT

. The main purpose of applying the chlorination process during water treatment is for disinfection. Research
results, however, indicate that disinfection by-products including trihalomethanes, haloacetic acids, :
‘haloacetonitriles, haloketones, and chloropicrin can be produced by chlorination process. Some of these
" disinfection by—products are known to be potential human carcinogens. This three -year project is designed to
establish a standard analysis procedure for disinfection by- products in drlnklng water and investigate the
. distribution and sources of specific disinfection by—products, The occurrence level of DBPs in drinking water
was below 50 ug/L in most cases. THMs in plant effluent accounted for 48% of all DBPs measured, whereas
- HAAs accounted for 24%, HANs 14%, haloketones 5%, chloral hydrate 7%, and chloropicrin 2%. Chloroform
was found to be the major THMs compound (71%), followed by bromodichloromethane (21%), dibro-
mochloromethane (7%), and bromoform (3%). The concentration of DBPs formed in distribution systems
increased from those detected in plant effluent. Results would play an 1mportant role in exposure assessment as
a part of the risk assessment process, and would give basic information for establishment of disinfection by-
products reduction and management procedures.

Key words : disinfection by —products (DBPs), human exposure, drinking water
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Table 1. Water resource and treatment plant
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Table 2. Compounds of DBPs analyzed in this study

Vol. 16, No. 1

. . uantitati Detection

Species Compounds Analysis method Q mrétho don limit (ug/L) Recovery*

THMs Chloroform (CF) Purge & Trap ISTD 0.01 92
Bromodichloromethane (BDCM), GC/MSD 0.01 95
Dibromochloromethane (DBCM) 0.01 101
Bromoform (BF) 005 107

HAAs Monochloroacetic acid (MCAA) L-S/GC/ECD ISTD 0.1 113
Dichloroacetic acid (DCAA) 0.1 112
Trichloroacetic acid (TCAA) 0.1 111
Monobromoacetic acid (MBAA) 0.1 98
Bromochloroacetic acid (BCAA) 0.1 99
Dibromoacetic acid (DBAA) 0.1 85

HANs Trichloroacetonitrile (TCAN) L-S/GC/ECD ESTD 0.1 110
Dichloroacetonitrile (DCAN) 0.1 102
Bromochloroacetonitrile (BCAN) 0.5 85
Dibromoacetonitrile (DBAN) 05 76

HKs 1, 1-dichloropropanone (DCP) L-S/GC/ECD ESTD 05 85
1, 1, 1~trichloropropanone (TCP) 0.5 92

CP Chloropicrin (CP) L-S/GC/ECD ESTD 0.5 85
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50 ¢ Braw water M plant effluent [Otap water

conc.(ug/L)

THVs HAAs HANs HKs CP CH DBPs

Fig. 1. Concentration by water type of each water treatment plant in Seoul.
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Fig. 2. Concentration by water type of each water treatment plant in Inchoen.
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Fig. 3. Concentration by water type of each water treatment plant in Taejeoun.
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Fig. 4. Concentration by water type of each water treatment plant in Kwangju.
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Fig. 5. Concentration by water type of each water treatment plant in Teagu.
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o B e HEF S9ugl, 64ug/le] FES HIE Y
2 AP, prAgper Az B4R YU A} ‘2—:1 A ALl (TR F
T, HANs= A4 8.5ug/L, 54 8.0 pg/LEA HET Q= P90 LARSLAL TEFI A
H2d 2 o ST U FFA A2 *JT*JE AHEEA] AL gle o)
iﬁﬂ tHiéi% Fedas st e W 9E dAdeR AR ATRAEe] LA ] B
A9 RS, F ASRARE HE A, AS, 5 5o dEA7E B3ve AldEE AT ﬂlﬁi‘:}.

Ezd-*rﬂl*i 747% 2.1pgll, 292 ug/L, 443 ug/Lel ey A9F o] A EA) P I
Rom zAIHGow ofFdA A, AS, A e 2ANNY F P s
%0 THMs HF2 Z+ 02ugl, 9.1 ng/l, 142 9& #gx3ly glgeon], A=RAL
ugLoz A A-grlduc o SFojgch. HAAs 8 2AFAE 7P B £39 Hlez Al
9 AF BRFE 5 AP, FEASANAM 17 of Aed R FeAS AT &

L= W



March 2001 Shin et al. : Assessment of DBPs in Drinking Water in Korea

70 ¢ raw water M plant effluent Otap water
60}
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Fig. 6. Concentration by water type of each water treatment plant in Pusan.
Table 3. DBP concentration by water type of each water treatment ‘ (Unit: ug/L)
City Type THMs HAAs HANs HKs CP CH ! DBP§
Raw water 571 423 152 095 0.36 1.25 14.03
Seoul Plant effluent 19.31 13.74 590 264 1.01 347 46.07
Tap water 20.57 17.73 472 . 226 1.03 2.88 49.19,
‘ Raw water 1.7 200 001 0.01 0.00 0.00 373 |
Inchon Plant effluent 12.50 1099 3.89 1.53 0.71 1.66 31.28
Tap water 12.64 13.69 374 1.38 0.68 1.75 33.88
i Raw water 024 1.69 0.05 0.07 001 0.06 2.12
Teajeoun Plant effluent 9.06 8.77 6.20 2.10 0.66 237 29.15
: Tap water - 1420 17.04 5.84 339 121 2.59 4426
‘ Raw water 0.16 0.99 0.01 0.00 0.00 0.00 1.16
Kwangju Plant effluent 540 11.77 251 093 . 036 1.68 . 2265
Tap water 8.00 10.25 3.11 t12 049 1.70 24.67
- Raw water 0.61 1.62 0.01. 001 0.00 0.00 224
Teagu Plant effluent ' 28.79 590 8.46 2.95 1.06 3.76 5092
; Tap water 35.82 6.37 7.96 2.87 0.99 331 5732
Raw water 6.52 2.26 1.61 0.29 0.29 0.70 11.66
Pusan Plant effluent 33.74 4.54 8.05 2.12. 1.00 352 5297
Tap water 37.56 5.60 8.36 3.02 - 147 434 60.34

2)a, g} 299 Q13 edde] sl S 7 oM A4, AR, AP THMs F3S 47
e} vinE 4 = AFAd 3442 AFHE 02ng/l, 54 ug/L, 80 pg/Loith. 18131, HAAsS]
AR AEAS gotd £ gl Fedt vn o HE BAFE UGS, FEAPAA 10 pglL,
Aelgiet. 35 44X axRARE WA 118 ug/L, 103 pg/Lelgle™, HANs= 44 001
2 F AFRAE Y FAEA BT ZAMAAE wy/L A 25ug/L, S EAS 31 ug/LE R
7V el B AFXANESY 5, AL, pEAS st

BFE 474 A, A, FEASPAA 12ug/L, e Azt AAE T B o, S
227pg/l, 247 ug/l]l Zeoz zAMEYem olF 2 AFAAAL gRuoid AL FAVES
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