J. of Korean Oil Chemists’ Soc.,
Vol. 16, No. 1, March 1999. 59~65

GACe 9% 315x AHTAA 2] F33:

A% - o2 - BEY”
FEUGR JFFEIt AFA AAUF 448, 361-763
*(F) Y aeor ERNE, FFA §HF 37-21. 361-300

Treatment of the Wastewater of High Surfactant Concentration by GAC
GAC Adsorption

Hag-Seong Kim, Jinphil Lee and Hoon-Suk Han*

Dept. of Environmental Engineering, Chungbuk National Univ.. Cheongju. 361-763
* Metal Finish Dept., ChipPAC Korea, 37-21, Bongmyungdong, Cheongji. 361-300

Abstract : For a cosmetic plant wastewater containing surfactants of high concen-
tration, adsorption treatment by granular activated carbon(GAC) having different pore
size distribution was studied. Three sorts of GACs were used and regenerated afterwards
with methanol. Experiments were composed of batch process and column test for both
virgin and regenerated GACs. Following conclusions were drawn from the study:

Methylene blue activating substance(MBAS) adsorption data from the batch tests for
three GACs are described well by BET isotherm and Freundlich isotherm. Simulation
with the BET isotherm shows that maximum adsorption appears to be affected not only
by specific surface area but also by pore size distribution. Maximum adsorption from the
BET isotherm for MBAS appears to diminish as the number of reactivation increases.
The diminishing ratio of maximum adsorption appears to decrease as the pore size
decreases. Recovery ratio of the methanol by vacuum evaporation from the spent

methanol ranges from 95% to 97%.
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Fig. 1. Molecular sieving action of carbon.
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Table 1. Characteristics of Wastewater Used

Parameters Values(mg/L)
COD¢, 5.300 - 6.500
MBAS 700 - 850

TS 2.800 - 3.120
SS 400 - 450
pH 5.6
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Fig. 3. Schematic diagram of continuous
column test.
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Table 2. Characteristics of GAC

Surface area | Pore volume Thave

GAC (m’/g) (em’/g) (A)
Aldrich 710 0.735 10.4
Junsei 1100 0.543 4.93
Samchunli 766 0.389 5.07
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Fig. 4. Pore size distribution of Aldrich GAC.
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Fig. 5. Pore size distribution of Junsei GAC.
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Fig. 6. Pore size distribution of Samchunli GAC,
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Table 3. Comparison of ym from BET Adsor-
ption Isotherm

GAC (mg MBX;/g GAC)
Aldrich 414
Junsei 156
Samchunli 181

=3 AREAAE FAY A9 HGACE
Egee AP F FRAPSA 77 ya @
Augdee] FHeBREH 78 yoftE Bl
¥ AL table 49} Fig. 8olM & =+ Ut
Table 4ol AHYAF7F F71gel w2t HohF
AFe A Faduen, Folg AL AdE
2tgFo] 713 & Aldrichit GACS A Eo] o
& F GACY AN ERT A3 AA depd
Aok, ol pore size7b & Aldrichitt GACell
t ARRAEAZ AlF o2 U @ol F3H
I, Ay E ool EAe W Ao
2 2837 "HE Aoz RAAo mekA
AREAAA7E GACH &2 AAAAFT =2
717} 388 FFAAYLE F58 F Stk

Table 4. Comparison of ym from BET Adso-
rpton Isotherm

(unit : mg MBAS/g GAC)
Run GAC Aldrich | Junsei | Samchunli
1st 414 156 181
2nd 279 104 135
3rd 121 85.4 102
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Table 5. Variations of the Degree of Column Ultilization

RE L RREE

unit * %
Eluant Aldrich Junsei Samchunli
Run " Distilled Water | Methanol | Distilled Water | Methanol | Distilled Water | Methanol
Ist 6.90 6.90 3.37 3.37 6.18 6.18
2nd 0.116 6.56 0.0253 3.22 0.0749 563
3rd 0.0421 459 0.0202 149 0.0311 295
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Fig. 9. Breakthrough and water washing curve
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