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Factors Affecting the Formation of lodo-Trihalomethanes
during Chlorination in Drinking Water Treatment
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Abstract : Effects of bromide (Br’) and iodide (I') concentrations, chlorine (Cl,) doses, pH, temperature, ammonia nitrogen con-
centrations, reaction times and water characteristics on formation of iodinated trihalomethanes (I-THMs) during oxidation of iodide
containing water with chlorine were investigated in this study. Results showed that the yields of I-THMs increased with the high
bromide and iodide level during chlorination. The elevated pH significantly increased the yields of I-THMs during chlorination.
The formation of I-THMs was higher at 20°C than 4°C, 10°C and 30C. In chloramination study, addition of ammonium chloride
(NH4Cl) markedly increased the formation of I-THMs. Among the water samples collected from seven water sources including
wastewater treatment plant (WWTP) effluent water (EfOM water), prepared humic containing water (HA water) and algal organic
matter (AOM) containing water (AOM water), EfOM water generated the highest yields of [-THMs (12.31 pg/mg DOC), followed
by HA water (4.96 pg/mg DOC), while AOM water produced the lowest yields of I-THMs (0.99 pg/mg DOC). SUVA;s4 values of
EfOM water , HA water and AOM water were 1.38 L/mg-m, 4.96 L/mg'm and 0.97 L/mg'm, respectively. The [-THMs yields had
a low correlation with SUVAss values (+* = 0.002).
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Table 1. Analytical conditions of the headspace sampler and
GC-ECD™

Headspace sampler

Vial size 20 mL (sample volume: 13 mL)
Oven (vial equilibra- 85 (loop temp, =95, transfer line temp. =
tion) temp. 1057C)
Vial equilibration time 45 min
Shaking mode 100 shakes/min
GC-ECD
Injection volume Headspace loop volume = 3 mL (split ratio = 2:1)
Inlet temp. 250C
Column flow 0.6 mL/min (constant)
Rate  Value Hold time Run time
(C/min) () (min.) (min))
Initial - 40 2 2
Ramp 1 10 80 4 10
Oven Temp. Ramp2 10 100 4 16
Ramp 3 10 220 1 29
Ramp 4 50 300 3 33.6
Post run - 310 2 356
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Fig. 1. Effect of the bromide and iodide concentrations on formation of I-THMs (water temp.: 20°C, pH: 7, Cl, dose: 3 mg/L, reaction
time: 24 h),
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Fig. 2. Effect of the Cl, doses on formation of I-THMs (water temp.: 20°C, pH: 7, Br and I concentration: 250 ug/L, reaction time:

24 h),
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Fig. 3. Effect of the pH on formation of I-THMs (water temp.: 20°C, Br and I" concentration: 250 ug/L, Cl. dose: 3 mg/L, reaction
time: 24 h),
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Fig. 4. Effect of the water temperatures on formation of I-THMs (pH 7, Br" and I concentration: 250 ug/L, Cl, dose: 3 mg/L, reaction

time: 24 h),
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Fig. 5. Effect of the NH,"-N concentrations on formation of I-THMs (water temp.: 20°C, pH 7, Br and I concentration: 250 ng/L, Cl

dose: 3 mg/L, reaction time: 24 h),
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Fig. 6. Effect of the reaction times on formation of I-THMs (water temp.: 20C, pH 7, Br and I" concentration: 250 ng/L, Cl, dose:

0.5 mg/L),
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Table 2. Effect of the DOM properties on iodo-THMs formation

Water source DOC  SUVAzss |-THMs |-THMs/DOC

(DOM source) (mg/L) (L/mg-m) (ug/L) (ug/mg)
Goryung (NOM) 312 175 733 235
Maeri (NOM) 268 176 7.00 261
Hagu (NOM) 274 177 590 215
Jinchunchun (g%’,\\/l/l;r 443 2.50 12,70 287
Humic acid (NOM) 250 496 12.39 496
WWTP effluent (EfOM) 7.75 138 92.30 12,31
AOM (AOM) 657 097 6.48 0,99

EfOM: effluent organic matter of WWTP, AOM: algal organic matter
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Fig. 7. Effect of the DOM properties on formation of I-THMs (water temp.: 20°C, pH 7, Br and I" concentration: 1/10 of DOC con-
centration, Cl, dose: same with DOC concentration, reaction time: 24 h).
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