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Biological Activated Carbon (BAC) Process in Water Treatment

Hee-Jong Son' - Soo-Jeon Yoo - Jae-Soon Roh - Pyong-Jong Yoo

Water Quality Institute, Busan Water Authority

ABSTRACT : This review paper serves to describe the composition and activity of biological activated carbon (BAC) biofilm which is
considered as a progressive process for water treatment. As well as several physical-chemical, biochemical and microbiological analysis
methods for characterizing the composition and activity of BAC biofilm, the ability of the biofilm to remove and biodegrade organic
matters and pollutants related to other water treatment processes such as pre-ozonation will be reviewed. In this paper, conversion of
GAC into BAC, removal mechanism of pollutants, characteristics and affecting factors of BAC biofilm, and modeling of BAC are
described in detail. In addition, strategies to control the growth of the BAC biofilm, such as varying the nutrient loading rate, altering
the frequency of BAC filter backwashing and applying oxidative disinfection, will be dwelled on related to their respective process
control challenges.
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Fig. 1. GAC pore and surface adsorption.
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Fig. 2. DOC removal by adsorption and biodegradation during
GAC filtration.”
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Fig. 3. Scanmng electron microscopy of BAC bed.
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SW-05-GAC 0 10 3.18 (14%) 0.47 (26%) - 136)
SW-03-GAC 0.5 5 3.18 (21%) 1.05 (39%) - 136)
SW-05-GAC 0.5 10 3.18 (23%) 1.05 (46%) - 136)
SW-03-Co-Se-GAC(B) 0.8 9.2 1.1~2.2 (29%) - NG (51%) 35)
SW-03-Co-Se-GAC(L) 0.8 9.2 1.1~22 (27%) - NG (47%) 35)
SW-03-Co-Se-GAC(W) 0.8 9.2 1.1~22(21%) - NG (42%) 35)
SW-8e-03-GAC 0.78 14 3.85 (19%) - 137)
SW-05-GAC 3.8 9 5.2 (23%) - 598 (58%) 138)
SW-MF-03-GAC 25 15 2.8~4.2 (36%) - - 139)
SW-03-Co-Se-Fi-0-GAC 1~2 mgOs/L 7~12 1.7~3.0 21%) 0.4~0.9 (40%) - 14)
SW-Co-Fi-05-GAC NG 10 - 0.41 (49 ~56%) - 31)
SW-CL-Co-Se-Fi-03-GAC 0.7~1.6 20 1.7~22(30~59%)  0.32~0.59 (70 ~74%) - 36)

- SW : surface water, Co : coagulation, Se : sedimentation, MF : microfiltration, Fi : sand filtration

- B : bituminous, L : lignite, W : wood
- Parenthesis : removal percent

- NG : not given
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Table 2. Some of the representative BAC models

Model name Output parameters Number of parameters Verification Ref.
biofilm thickness, substrate flux into biofilm, bulk substrate g 177)
concentration

- concentration of rapidly and slowly BDOC with filter depth 10 - 140)
BIOFILT non-steady-state BDOC removal, biomass 13 full-scale 82)

CHABROL BDQC r‘em‘oval at different depth, bacterial biomass in water s pilot and full-scale 9)

and in biofilm
- AOC removal - - 178)
i BDOC effluent concentration, biomass profiles and the 19 an experimental column 179)

residual capacity of adsorption
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