ISP ETEEA A8 A3z
Korean J. Biotechnol. Bioeng.
Vol. 18, No. 3, 211-216(2003)

= AU SIA a1 AIAOIA = 0=
QENQL SEBYE S0 AS d+A+ 39 8ERIIE
olaz - 2a4 - N3H - 2Z2 - WaFE - wogg . tol AL
T20istn set3sin, 'YFBED SRR
BRI ST $ASH U SAATHE
("M== . 2003. 5. 15, AHX4&Ql : 2003. 6. 27.)

Removal of Dissolved Organic Matter by Ozone-biological Activated

Carbon Process

Sang-Hun Lee, Sun-Sik Mun, Jong-chul Shin, Kwang-Keun Choi, Sang-Jun Sim', Dae-Won Park?, and Jin-Won Leet

Department of Chemical Engineering, Kwangwoon University, Seoul 139-701, Korea

'Department of Chemical Engineering, Sungkyunkwan University, Suwon, Kyunggi 440-746, Korea
*Water Environment & Remediation Research Center, Korea Institute of Science and Technology, Seoul 130-650, Korea

(Received : 2003, 5. 15., Accepted : 2003. 6. 27.)

The removal yield of dissolved organic matter in drinking water by biological activated carbon (BAC) process was
investigated. The tested processes were raw water-BAC process (BAC1), raw water-ozonation-BAC process (BAC2), and raw
water-ozonation-coagulation/sedimentation-BAC process (BAC3). The amounts of organic matter was measured as dissolved
organic carbon (DOC), ulta-violet radiation at 254 nm wavelength (UVzs), total nitrogen (T-N), ammonia nitrogen (NHs-N),

and total phosphate (T-P).

As a results, 30.7% DOC was removed by BAC2 process, which showed higher removal

efficiency than BAC1 or BAC3 processes. The removal yield of UVas, in BAC1, BAC2, and BAC3 processes were observed
as 45.3%, 44.6%, 58.4%, respectively. And the removal yield of ammonia nitrogen were 66%, 81%, 29% in each BAC
processes. The optimal empty bed contact time (EBCT) of BAC processes was estimated as 10 minute. This study has
shown that BAC process combined with ozone treatment was efficient for removing dissolved organic matter in water.

Key Words : Biological activated carbon, drinking water treatment, dissolved organic carbon, ozonation
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Figure 1. Schematic diagram of biological activated carbon reactor in drinking water treatment.
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Figure 2. Flow chart of biological activated carbon treatment system.
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Table 1. Quality of source water in experiment periods

Parameter Unit Value Average
Temperature T 8-24.3 182
pH - 6.5-1.3 72
DO mg/L 6.01-7.23 6.63
DOC mg/L 1.87-3.36 2.53
UVas4 1/cm 0.021-0.041 0.032
Turbidity NTU 1.04-342 28.9
T-N mg/L 0.3-6.1 2.14
T-P mg/L 0.01-0.17 0.037
NH3-N mg/L 0.01-0.21 0.072
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Figure 3. Variation of DOC in each processes during operation time
(BAC 1 : raw water-BAC, BAC 2 : Raw water-ozonation-BAC, BAC 3
: raw water-ozonation-flocculation - sedimentation-BAC).
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Table 2. Variation of specific ultra violet adsorbance value during
operation time

Average of SUVA  Removal efficiency

Treatment process

(L/mg - cm) of SUVA (L/mg - cm)
Raw water 0.0132 -
QOzonation 0.0121 -
OZOHallOI.I-FIOCCl'llatIOH 0.0087
- sedimentation

BAC 1 0.0105 20.45%

BAC 2 0.0098 ) 28.09%

BAC 3 0.0081 6.839%
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Figure 5. Variation of UV in each processes during operation time
(BAC 1 : raw water-BAC, BAC 2 : Raw water-ozonation-BAC, BAC 3
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Table 3. Turbidity removal yield in each processes

Value (NTU) 1(&;;13)ge Remo(vqanl) yield
Raw water 1.04-3.48 2.36 -
Ozone treatment 2.34-4.69 2.99 -
Sedimentation 0.73-1.23 1.44 -
BAC 1 0.75-2.51 1.46 38.0
BAC 2 0.44-2.66 1.45 513
BAC 3 0.24-2.65 0.94 345

Table 4. Spike test of high turbidity concentration
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Removal yield (%)

86.48 %
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