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Evaluation of Water Treament System for Phenol Removal in the Nakdong River Basin
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Abstract

Repeated phenol spill in the Nakdong River has been a big issue in Korea since 1991. In this study, treatment of phenol in each
water treatment process and total water treatment system is evaluated. Phenol was highly volatile, easily oxidized by ozone, and
readily absorbed onto GAC. When there was phenol of 0.3mg/L in water, by ozonation of 1mg/L or by GAC adsorption with EBCT
of 10minutes or longer, it could be treated to lower than 0.005mg/L, the national drinking water standard of phenol. Even when
a sufficient contact time(70minutes) was allowed, only 35 to 40% of phenol could be removed by powdered activated carbon(PAC).
Based on the test results, it can be concluded that 1.0mg/L or less concentration of phenol can be treated at the plants adopting
the combination process of ozone and GAC down to the safe level. In this study, removal characteristics for phenol were evaluated
with the existing pilot plant and demo plant in different advanced water treatment processes(AWTPs). In the future, studies on
changes in oxidation and adsorption characteristics caused by competitive matters such as DOC and removal characteristics by

other various AWTPs including ozone/filter adsorber need to be performed.
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Table 1. Analytical condition of automatic analysis system
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Fig. 1 Schematic diagram of RSSCT set-up
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Fig. 2 Removal of phenol as a function of ozone dosage (Co

0.29mg/L, Contact Time 15min.)
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Table 2. Specification of ozone contactor
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Table 4. Processes specification of the demo-plant
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Table 5. Equilibrium adsorption capacity(Freundlich Constants) of Phenol with fresh GAC(NORIT 830) in DI and Nakdong river waters

(Co 0.29mg/L, DOC 1.5mg/L)
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Fig. 11 Removal of phenol by EBCTs of GAC column
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