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Molecular size distribution of NOM after ozonation
and its effect on adsorption with activated carbon
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Abstract : In this study, molecular size distribution of natural organic matter (NOM) after ozonation was measured and its
effect on adsorption capacity of activated carbon was investigated, According to the results, the molecular size of NOM was limit-
edly changed, Specifically, the molecular size of NOM between 5,000 to 10,000 Da were slightly decreased with increasing ozone
doses, The adsorption capacity after ozonation was evaluated using Freundlich isotherm with ideal adsorbed solution theory
(IAST) which simulated the multi components adsorption. Further, mini-column test was conducted. The Freundlich constant, K
was reduced after ozonation and the non-adsorbable fraction was increased with ozonation, However, no correlation between
K and ozone doses was found, The present study also agreed with the correlation between adsorption capacity and pore size
characteristics of activated carbon,
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Table 1, Characteristics of a filtered raw water and an ozone-saturated water

Alkalinity(mg/L as CaCO,) Turbidity(NTU) DOC(mg/L) UV, (cm™)
Filtered raw water 34 ~ 38 7.2~7.6 0.18 ~ 0.21 2.4~ 32 0.039 ~ 0.052
Ozone water 33 ~ 35 7.8 ~ 8.4 0.16 ~ 0.20 1.8 ~22 0.009 ~ 0.033
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Fig. 1. Schematic design of a stirred ultrafiltration cell system
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Table 2, Characteristics of activated carbons

Surface area(m?/g) Pore volume(cm?®/g)
Micro Meso Micro Meso
Total | (d<2 (d>2 Total (d<2 (d>2
nm) nm) nm) nm)
980 953 26 0.426 0.395 0.030
800 739 61 0.406 0.295 0.111
991 889 103 0.558 0.379 0.179
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Table 3, Designed parameters and operating conditions of mini-

column
Parameter Value
Scaling factor(SF) 4.71
Size of activated carbon
1.05 mm
for large column
Size of acti arl
ize of activated carbon 0.223 mm
for small column
Column length 6.0 cm
Column diameter 3 mm
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6 mL/min
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Table 4, Parameters (K, C_) from IAST predictions

Parameters (K, %°)
Types (Onfgf ?) Mez:;f_g K non- adsorbable error(%)
adsorbable weakly middle strong
o> 2.50 (0, 26) (15, 48) (32,17) (108, 9) 1.85
A 0.5 2,01 (0, 31) (15, 24) (33, 43) (47, 2) 1.79
1.0 1.90 (0, 32) (14, 29) (29, 32) (94, 7) 2.15
2.0 1.82 (0, 36) (10, 26) (20, 38) (56, 0) 3.00
o° 2.50 (0, 16) (19, 35) (56, 21) (184, 28) 1.95
B 0.5 2.01 (0, 30) (16, 38) (31, 20) (44, 12) 2.83
1.0 1.90 (0,27 (17, 44) (44, 25) (82, 4) 2.81
2.0 1.82 (0, 36) (11, 26) (30, 37) (36, 1) 2.86
o° 2.50 (0, 14) (15, 24) (65, 47) (168, 15) 1.36
c 0.5 2,01 (0, 29) (16, 24) (35, 40) (48, 7) 1.13
1.0 1.90 (0, 27) (24, 61) (60, 0) (86, 12) 3.12
2.0 1.82 (0, 32) (7,14) (39, 49) (63, 4) 2.22
119 =C_/C, X 100
SR
oF ColAl #htE. ol2gt A= o 3t Yo gl eEAgo A & HPES 7t
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Fig. 6. Breakthrough curves for NOM depended on the types of activated carbon in (a) raw water, (b) 0.5 mgL™" ozonated water, (c)

1.0 mgL" ozonated water, and (d) 2.0 mgL™" ozonated water,
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