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Oxidation of Geosmin and 2-MIB in Water Using Os/H-O2: Kinetic Evaluation

Hwa-Ja Lee - Hee-Jong Son' - Jae-Soon Roh - Sang-Won Lee - Ki-Won Ji - Pyung-Jong Yoo - Lim-Seok Kang*

Water Quality Research Institute, Waterworks Headquarter, Busan
*Department of Environmental Engineering, Pukyong National University

ABSTRACT : Unpleasant tastes and odors in drinking water cause same problems for water utilities across Korea. Even though tastes and
odors do not create health problems, they are main concerns for consumers who determine the safety of their drinking water. In this study,
two different odor producing compounds(geosmin, 2-MIB) in the Nakdong river water and rapid sand filtered water were treated by advanced
oxidation of Os/HL0, process. The experimental results showed that the removal efficiency of geosmin with the use of 5 mg/LL of O; and
H0; was higher than efficiency with the use of O; alone for both the raw water and the sand filtered water. And in general, the removal
efficiency of geosmin was higher than 2-MIB in the sand filtered water. Under the range of Os; concentration 0.5~2.0 mg/L, the removal
rate constants(k) of geosmin for the raw and sand filtered waters, and the one of 2-MIB in the sand filtered water were increased rapidly
as doses of O3 and HyO/O; increased. The removal rate constants(k) do not increase any more when IL0yO; ratio increases above the opti-
mum ratio. The optimum ratio of Hy0»/O; dose was 1.0~2.0 for both geosmin and 2-MIB. The removal rate constant(k) becomes lower
when OH radical consuming materials are present in raw water. The half-life of geosmin decreased rapidly as the O; and H,O; doses in-
crease in the sand filtered water. The half life decreased about 8.5 times with the use of 2 mg/L of O; and 10 mg/L of HO; than with
the use of 2 mg/L. of O; alone for the sand filtered water.
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Table 1. Characteristics of water samples used in this study

Item Raw Water  Sand Filtered Water
DOC  (mgl) 3.20 155
Uv-254  (em™) 0.0683 0.0191
Temp. (C) 21 20
Turbidity (NTU) 102 0.2
Alkalinity (mg/L CaCOs3) 58 35
pH ) 76 72
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Fig. 1. Schematic diagram of Os/H;O, contactor.
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Table 2. Analytical conditions of the GC/MSD

GC(6890N, Agilent, U.S.A.)
- Column: HP-5MS, 30 m(L)x0.25 mm(ID)x0.25 pm(film thickness)
- Oven Temp.: Initial Temp. 50°C, Hold 1.6 min,
- Ist rate 20C to 100°C, 2nd rate 10°C to 140°C, 3rd rate
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Fig. 2. Effect of O; and H,O, concentration on the removal of geosmin in sand filtered water and raw water

(initial conc. : 500 ng/L).
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Fig. 3. Variations of residual ratios of geosmin and 2-MIB under various Os; concentration for fixed H,O, concentrations in
sand filtered water and raw water(initial conc. : 500 ng/L).
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Fig. 4. Effect of O; concentration on the removal of geosmin
and 2-MIB under H,O, concentration in the sand fil-
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Fig. 6. Variations of removal rate constants(k) according to various ratios of H;O; to Os.

Table 3. Regressed equations for removal rate constants(k) according to H,0,/O; in the range of O; concentration(0.5~2 mg/L)

Geosmin

2-MIB

O3 concentration

sand filtered water

raw water

sand filtered water

0.5
1.0
2.0

y=0.0756(1-exp(-1.4197x))
7 =0.1047(1-exp(-2.3925x))
y=0.1445(1-exp(-5.0256x))

= 0.0539(1-exp(-0.7373x))
¥ =0.0824(1-exp(-1.7014x))
y=0.1143(1-exp(-2.921 1x))

¥ =0.0736(1-exp(-1.4769x))
y=0.1036(1-exp(-2.2214x))
y=0.1379(1-exp(-5.5768x))
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Fig. 7. Calculated kinetic constant, & versus various experimental conditions.
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Table 4. ti» values for various experimental conditions

(a) geosmin in sand filtered water

03 dosage H20, dosage

(mgll) 0 mgL 05 mgl 1.0 mgL 50 mgL 10.0 mg/L

0.1 200.46 min 30.28 min 12.66 min 10.99 min 19.53 min
0.5 86.84 min 12.02 min 9.82 min 8.84 min 9.46 min
1.0 4331 min 6.83 min 7.28 min 6.50 min 6.74 min
2.0 36.86 min 6.44 min 5.52 min 4.89 min 4.58 min
5.0 19.48 min 440 min 3.97 min 3.56 min 3.07 min
10 15.63 min 3.52 min 3.16 min 2.89 min 2.52 min
20 6.39 min  2.55 min 2.28 min 1.98 min 139 min

(b) geosmin in raw water

03 dosage H»0, dosage

(mgl) 0 mgl 05 mgl 1.0 mgL 5.0 mgL 10.0 mg/lL

0.1 462.93 min 68.68 min 27.23 min 18.10 min 48.13 min
0.5 120.54 min 24.55 min 16.73 min 11.56 min 14.44 min
1.0 62.15 min 14.29 min 10.53 min 7.98 min 8.84 min
2.0 4599 min 11.42 min 8.04 min 578 min 6.36 min
5.0 3219 min  7.70 min 5.05 min 4.23 min 3.84 min
10 2426 min 574 min 4.46 min 3.35 min 3.25 min
20 16.55 min 3.98 min 3.55 min 2.61 min 2.50 min
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