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Effect of Pore Structure Change on the Adsorption of NOM and THMs in Water Due
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Abstract : The objective of this research was to evaluate for the changes of pore structures and adsorption capacities due to the
increase the numbers of reactivation. The reactivated GAC had experienced three cycles of water treatment and thermal reactivation.
The pore size distributions of virgin and reactivated GACs were very different. The virgin GAC was mostly microporous (< 15 A),
with less mesopores (20~100 A). The reactivated GACs was mostly mesoporous (20~100 A), with less micropores (< 15 A). The
specific surface area and total pore volume were reduced as the number of reactivation increased. The maximum adsorption capa-
city (X/M) of virgin GAC (964.6 pg/g) for CHCl; was 2~3 times larger than 1st~3rd reactivated GAC (255.6~399.5 pg/g). The maxi-
mum adsorption capacity (X/M) of virgin GAC (19.5 mg/g) for DOC (dissolved organic carbon) was equal to that of 1st~3rd reac-
tivated GAC (18.0~18.7 mg/g).
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Table 1, Characteristics of continuous column adsorption test
influent waters

pH Turbidity DOC Temp.
Parameters -
) (NTU) (mg/L) (€)
Value 6.9~75 0.04~0.08 157~188 10~25

| Distributor |
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wa‘t;:?
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Z

Influent water

Fg. 1. Schematic diagram of continuous adsorption column sys-
tem.
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Table 2, Characteristics of virgin and reactivated GACs

Reactivation number

Month Virgin
1st 2nd 3rd
Specific surface area (mz/g) 1070 931 855 806
Total pore volume (cms/g) 0,61 0.59 058 0.56
Mean pore radius (A) 246 28.3 293 319
Ash (%) 6% 10% - 16%
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Fig. 3. Breakthrough curves of virgin and reactivated activated carbons for THMs,
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Fig. 4. Breakthrough curves of virgin and reactivated activated carbons for DOC.

Table 3. BVoreakhougn and bed life for three THM species and DOC for virgin and 1st~3rd reactivated GACs

CHCls CHCIBr» CHBrs DOC
[tem Unit reactivated . reactivated o reactivated o reactivated
virgin virgin virgin virgin
2nd  3rd 1st 3rd 1st  2nd  3rd 1st  2nd 3rd
BVbreakthrough () 9724 5148 3861 2860 29744 14014 12298 9724 43043 20163 17017 14872 38610 38610 37323 39897
Bed life(Y) (day) 68 36 27 20 208 98 68 301 141 119 104 270 270 261 279
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Table 4, Adsorption capacity data of three THM species and DOC for virgin and 1st~3rd reactivated GACs

CHCl3 CHCIBr, CHBrs DOC
Item Unit o reactivated o reactivated o reactivated o reactivated
virgin virgin virgin virgin
st 2nd  3rd ist 2nd 3rd 1st  2nd  3rd st 2nd  3rd

(’;"(/a,\’;l')adsorpt'on (ug/g) 9646 3995 2867 2556 26418 10506 8737 7359 42465 15328 13155 11816 195° 187* 178 180"
CUR (g/day) 0178 0336 0448 0604 0058 0123 0141 0178 0040 0086 0102 0117 0044 0044 0046 0,043
k (ug/d/ug'" 2971 1501 725 524 6235 2075 1128 937 10108 3175 2322 2025 149% 146% 144" 146"
1n 0 03327 02481 0.3639 04516 03881 0.4320 0.5403 05471 03917 0.4181 04660 04731 08342 09018 0.8973 0.9243
*(mg/g) 1
~ (mg/g)(L/mg)""
ton/day 2 0.15~ 0.20 ton/day= UFEfL} AlERS] 2~3u) A& Rl %ﬁmﬂ 23(6), 1001~1012(2001).
o wo] AmE= Aoz vehyth 18U DOCe Ao 2. 3%, 7l BAE, #BE AeAdAY] e
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