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This study was carried out to investigate formation of HAAs (haloacetic acids) in raw water and finished
water of WTP (water treatment plant). To investigate the influence factor on the formation of HAAs, it was
dealt with pH, reaction time and bromide. HAAs was found as a high formation at pH 7 and low formation

at pH 9. In the case of bromide, trichloroacetic acid and dichloroacetic acid was decreased with the increase
of bromide concentration. On the other hand, bromoacetic acid was increased with the increase of bromide con-

centration. The results of HAAs formation efficiency in raw water were obtained with P-1, S-1, P-2 and A-
1 Site. It was found in HAAFP (haloacetic acid formation potential) that S-1 site showed the highest value as
226.6ug/L, while P-1 site showed the lowest value as 204/8. For HAAFP yield, S-1 site showed the high-
est value as 80.4g/mg, while P-1 site showed the lowest value as Ag/fhg. It was investigated the rela-

tionship between HAAs and organic matters which were described as DOC (dissolved organic compound) and

UV s, In both DOC and Uy, versus HAAFP, S-1 and P-2 site showed the good correlation coeffic@nts (r
with —0.43~0.95 and-0.03~0.84, respectivelfor three WTP investigated, HAAs was shown the range of
15.1~20.4 pg/L. This result might be due to the different characteristic of organic matters in raw water

and the difference of chlorine dosage for a water treatment.

Key words: haloacetic acids, haloacetic acid formation potential, dissolved organic compound.
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l extraction |

and shake for 3~5 min
Methylation
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l&—— shake for 2min
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shake 2 min, letting alone for 5min

Transfer 3mL MTBE layer to 15mL tube
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Letting alone for 2hr at 50C

| Concentration for 1mL

GC/MS analysis

Fig. 1. Schematic diagram of HAAs analytical method.
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Table 1. Analytical condition of GC/MS for haloacetic
acids

Condition

Splitless, 2 W

99.999% He (1.0 mL/min)
Ultra-2 (Cross-linked 5% phenyl-
methylsilicon, 25mX0.2 mm LD
X0.33 pm film thickness)

Item

Injection mode
Carrier gas
Column

Gas chromatographic HP 5890
Injector temperature 200°C
Transferline temp. 250°C

Sim mode solvent delay 3 min

Oven temperature Init.: 7 min at 40°C
10°C/min to 150°C
15°C/min to 300°C
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Fig. 2. Formation of HAAs with pH.
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Fig. 3. Variation of HAAs with pH.
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Fig. 4. Formation of HAAs with reaction time.
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Fig. 5. Variation of HAAs with reaction time.
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Fig. 6. Formation of HAAs by bromide concentration.
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Fig. 7. Variation of HAAs with bromide.
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Table 2. Raw water quality parameter

Item S-1 P1 A-1 P2

pH 7.0£0.1 7.3£05 74£0.7 7.3£0.6
DOC (mg/L) 2.77£0.18 2.871£0.20 3.30+0.11 3.31£0.33
UV, (em™) 0.1033 £0.0094 0.1022 £ 0.0065 0.1058 £ 0.0042 0.1095 £ 0.0061
SUVA (I/mgm) 3.731£0.18 3.561+0.14 3.21£0.09 3.3210.16
NH,-N (mg/L) 0.035+£0.035 0.104 £0.070 0.125£0.086 0.080 £0.051
KMnO, (mg/L) 7.7£35 64125 8.81+4.6 76£25
Hardness (mg/L) 22+3 58+9 7418 63+£3
Turbidity (mg/L) 15.67+12.40 13.62+14.61 14.11+11.64 11.59+9.67
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Fig. 9. HAAFP reaction yield in raw water.
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Fig. 10. Composition of Haloacetic acids in raw water.

Haloacetic acid formation potential in raw watet.
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Table 3. Correlation coefficients DBPFP and parameter
in raw water

HAAFP

S-1 P1 Al P2
DOC 0.83 0.03 ~0.43 0.95
UV, 0.81 -0.03 0.06 0.84
KMnO, 0.7 0.5 005 0.7
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Table 4. Finished water quality parameter
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Fig. 11. HAAs Formation of

s

K WTP N WTP P WTP
pH 7.210.04 7.2+0.1 7.210.1
DOC 24+0.1 26%0.1 26+0.1
UV, 0.0787 £ 0.0039 0.0790 £ 0.0053 0.0855 £ 0.0038
NH,-N ND ND ND
KMnO, 19+0.6 2.0£0.2 1.5+0.8
hardness 67+4 59+1.3 53+6
turbidity 0.09£0.01 0.07£0.01 0.09£0.004
Chiotine dose 25102 2510.04 3.1+0.4
residual 1.49+0.10 0.97+0.04 0.98+0.04

ND: Non detected
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Fig. 12. Composition of HAAs formation in water treatment plant.
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