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## 4670425221 : MAJOR ENVIRONMENTAL ENGINEERING

ADSORPTION / GRANULAR ACTIVATED CARBON / PORE SIZE
PATNARIN BUSSAI : OPTIMUM PORE SIZE OF GRANULAR ACTIVATED CARBON FOR
IMPROVEMENT OF LAUNDRY EFFLUENT QUALITY. THESIS ADVISER : ASST. PROF.
CHAVALIT RATANATAMSKUL, Ph.D. 189 pp. ISBN 974 - 17 - 6468 — 8

The aim of this research was to investigate the adsorption capacity of organic carbon by granular
activated carbon (GAC) of various pore sizes and to determine the potential and possibility for improving laundry
effluent quality by GAC for wastewater reclamation in laundry process.

Four different pore-sizes from 404 to 26,640 A° of the GAC were used in this study. The experiments
consisted of both batch and column tests. The batch tests concentrated on the effect of pH on adsorption capacity
and isotherm investigation for all four pore sizes, whereas the column test intended to determine the effects of
contact time and pore size on adsorption capacity.

The results from batch experiment reveal that pH between 5.0 and 9.5 did not show any significant impact
on adsorption capacity for all four pore sizes in term of TOC, COD, and color (in ADMI unit). Maximum
adsorption capacity in terms of TOC, COD, and color varied notably depending on pore size and surface area. The
GAC with 1,781 A® pore size (967 mz/g surface area) had the highest TOC and COD adsorption capacity of 62.52
and 80.69 mg/g, respectively, followed by the GAC with 516 A® pore size (1030 mz/g surface area), 404 A° pore
size (862 mz/g surface area), and 26,640 A° pore size (763 mz/g surface area), correspondingly, which depends
largely on pore size and surface area of the GAC. However, for adsorbates that causing color, the adsorption
capacity varied principally with pore size. The GAC with the largest pore size of 26,640 A° had the highest color
adsorption capacity at 16.05 ADMl/g. GAC followed by the GAC with 1,781, 516, and 404 A° pore sizes,
respectively. Adsorption isotherm for all GACs tested could be described by Freundlich Isotherm.

In column study with the set breakthrough TOC of 6 mg/l, the trend of adsorption capacity of all four
different GACs was very similar to those in batch study, i.e., the 1,781 A° had the highest adsorption capacity.
Contact time was another important factor which affected the breakthrough volume, i.e., the breakthrough volume
decreased from 1800 BV at 60 minutes of contact time to 800 and 400 BV at 30 and 15 minutes, respectively. This
implies that the adsorption phenomenon occurred was not rapid; therefore, the longer contact time was, the better
adsorption could be obtained. The quality of column effluent was comparable to raw water of the laundry factory
except for the coliform bacteria. Therefore, the activated carbon treated laundry effluent has potential to be
reclaimed in the laundry process after disinfection. The estimated GAC cost for secondary effluent reclamation

from the laundry factory is 10.80 baht per cubic meter.
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