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Effect of Ozonation and Coagulation on NOM Molecular Distribution
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Abstract

The main goals of this work are to investigate the effect of molecular weight distribution(MWD) and
activated carbon adsorption capacity after conventional coagulation and enhanced coagulation. The
ozonation was very effective to decompose the NOM to smaller size and to remove molecular smaller than
1,000. The concentration of DOC was reduced 0.25mg/L and 0.56mg/L by the conventional coagulation
and the enhanced coagulation, respectively The conventional coagulation was not effective to remove NOM.
However, the enhanced coagulation was effective to remove MW bigger than 10,000. The higher MW was
shifted to smaller weight by ozonation in the raw water and the after conventional coagulation. After
enhanced coagulation the MW had not changed significantly by ozonation. Also, it was observed that the
ozone dosage did not have significant impact on MW shifting to smaller size. The adsorption capacity
simulated by IAST comparing K values showed that the adsorption capacity was not impacted by ozone
doses. There was very strong correlation between MW smaller than 10,000 and the mid- and strongly
adsorbable fractions.
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Table 1. Raw water qualities and conditions of each coagulation
with DOC value after coagulation

Raw water Quality

DOC(mg/L) 2.00
UV,s,(/cmy) 0.0523
Turbidity(NTU) 25
Alkalinity(mg/L_ as CaCQO,) 45
Conventional ~ Enhanced
Coagulation ~ Coagulation
Alum dose(mg/L) 20~30 100~120
pH 6.8~6.5 6.1
After coagulation DOC(mg/L) 1.87 1.56
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Table 2. Result of IAST simulation on optimized K of czonated water

Water Raw water-ozone 1.0mg/L Raw water-ozone 2.0mg/L
(Cy = 1.43mg/L) (Cy=1.36mg/L)
Ki values Optimized K(Error = 1.08%) Optimized K(Error = 1.23%)
0 20 9.2 310 0 20 8.0 220
Coi(mg/L) 0.34 0.08 0.35 0.66 0.32 0.04 0.13 0.87
Cyi(%) 24.98 5.73 24.32 45.97 23.83 2.61 9.52 64.03
Water Raw water-ozone 1.0mg/L Raw water-ozone 2.0mg/L
(Co=1.34mg/L) (Cy =1.20mg/L)
Ki values Optimized K(Error = 1.56%) Optimized K(Error = 1.90%)
0 20 10.0 45.0 0 20 11.0 41.0
Cii{mg/L) 0.33 0.02 0.48 0.50 0.34 0.01 0.30 0.56
Coi(%) 24.79 1.59 35.99 37.63 28.02 0.92 24.68 46.37
Water Raw water-ozone 1.0mg/L Raw water-ozone 2.0mg/L
(Co=1.13mg/L) (Co=1.02mg/L)
Ki values Optimized K(Error = 0.96%) Optimized K(Error = 1.48%)
0 5.0 11.0 51.5 0 27 11.0 45.0
Cei(mg/L) 0.33 0.05 0.19 0.56 0.30 0.07 0.15 0.51
Cei(%) 29.47 4.05 16.91 49.57 29.21 6.90 14.18 49.70
*A.C.: Activatied carbon *K = (mg/g)(L/mg)n, n=0.2
AT uoke AAdoR e $H S F UEE S vla sk 2T MW 10,000 o] <)
Sl 215EE WA e SINAGL s $7ol 2o SHeI oF 50% 2elm MW 1,000
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