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Characteristics of Degradation of Humic Acid in GAC Adsorption, Ozone Alone, and
Ozone/GAC Hybrid Process

Eun-Hye Choi - Kei-Woul Kim* - Seog:Ku Kim** - Dong Seok RHEE '

Department of Environmental Engineering, Kangwon National University - *Zion Environment Institute

**Korea Institute of Construction Technology

ABSTRACT : The treatment efficiency and the degradation characteristics of humic acid were investigated in three processes - GAC
adsorption, Ozone alone and Ozone/GAC hybrid process, in which UVass, DOC, molecular size distribution and surface change of GAC were
evaluated. DOC removal rate in Ozone/GAC hybrid process(ca. 80%) was higher than the arithmetic sum of Ozone alone(38%) and GAC
adsorption(19%). This result approves that the combined Ozone/GAC hybrid process brings synergistic effects on DOC removal from the
HA containing water. UVass decrease rate was also at the highest in Ozone/GAC hybrid process from the three processes. It may be interpreted
that the granular activated carbon in Ozone/GAC hybrid process acts as not only an adsorbent but also a catalyst for ozonation, and
futhermore offers an additional reaction site between adsorbed organic matter and ozone. In the study of molecular size distribution, there
was no significant change of molecular size distribution in the GAC adsorption process during the reaction time of 120 min. In Ozone alone
process, the fraction of molecular size over 30 kDa was decreased a little at the beginning and left constant after 10 min. But in Ozone/
GAC hybrid process, the molecules size over 30 kDa of HA was significantly decreased from 36.3% to 3.9%. And also the fraction of

smaller molecular size below 0.5 kDa was increased from 4.8%(untreated HA) to 12.3%(in Ozone alone) and 40.1%(in Ozone/GAC)
respectively at the reaction time of 120 min.

Key Words : Ozone, GAC adsorption, Ultrafiltration, Molecular size distribution, Humic acid
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Table 1. Condition of molecular size distribution investigation
by ultrafiltration

Content Experiment Condition
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