Korean Journal of Life Science
Vol. 10. No.1. 14~21, 2000

S2+ERE 534 |72 HHE g 4S8 SENE

Development of biological processes for the removal of assimilable
organic carbon from potable water

Min-Gyu Lee* and Sang-Kyu Kam'

Division of Chemical Engineering, Pukyong Nat'l University, 608-759, Korea
JDepartment of Environmental Engineering, Cheju Nat'l University, 690-756, Korea

Abstract

The experiments were performed using both batch and continuous column reactors. Batch biodegradation studies
were performed under aerobic conditions to determine the biodegradable fraction of the natural organic matter
(NOM) source. NOM source was evaluated for its biodegradability at three different UV irradiation conditions and
compared to its biodegradability without UV irradiation. In continuous experiments, system operating parameters of
empty bed contact time (EBCT), recycle ratio, and influent concentration affected the extent of biofiltration in the
biofilters. The effluent UV,s/DOC ratios for the biologically active columns were consistently lower than the influent
values, which indicated that the dissolved organic carbon (DOC) removed by biodegradation was not a significant
part of the UV-absorbable material. The increase in UVas/DOC ratio was caused by the DOC decrease across the
biofilter because there was essentially no difference between the feed and effluent UV2s4 absorbance values over time.
The results of this research showed that biofiltration was an effective method for removing the biodegradable
fraction of NOM from water supplies.
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Fig. 1. Schematics of continuous experiment.
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Table 1. Nutrient composition

Component mg/L
KH,PO4 65
KoHPO;4 215
NazHPO4 250
CaCl»-2H,0 15
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NH(l 35
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Fig. 2. Reduction in DO concentration during batch in-
cubation of raw water.
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Table 2. DOC removal by UV-irradiation and biodegradation

9 AAE A% HEEE YA

U770 UV-irradiation
60 'Y Biodegradation

R
3 50
>
2 4w} &
5 5
c 30k o ks
3 201 8 i
3 N AN
g b § N N
NN NN

QS
!
<
.
2

o
-
[e o}
N
i

30 48

Irradiation time, hrs

Fig. 3. Reduction percentage of UV by UV-irradiation
in batch biodegradation experiment.
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Initial DOC  UV-irradiation DOC after UV- Removal by Removal by Total removal (%)
{(mg/L) time (h) irradiation (mg/L) UV-irradiation (%)  biodegradation (%)
None - - 10 10
18 121 10.2 10.1 20.3
13.5 24 8.5 37.3 25.6 62.5
30 11.5 15 185 33.5
48 94 304 20 50.4
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Table 3. Biofiltration condition for EBCT change
Reactor Reactor Reactor
1 2 3
Bed depth (cm) 20 20 20
Feed concentration (mg/L) 8 8 8
Feed flow rate (mL/min) 10 5 25
EBCT (min) 98 19.6 39.2
Recycle ratio 0 0 0
Supertficial flow velocity 12 0.6 0.3
(m/hr)
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Fig. 4. Effect of EBCT on removal in biofiltration exper-
iment.
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Fig. 5. Effect of biofiltration on UVa/DOC ratio with
EBCT change in biofiltration experiment.
(@: feed, O: EBCT=10 min, OJ: EBCT=20 min, A:
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Fig. 6. Comparison of influent and effluent UVasy with
EBCT change in biofiltration experiment.
(®@: feed, O: EBCT=10 min, O: EBCT=20 min, A:
EBCT=40 min)

Table 4. Biofiltration condition for recycle ratio change

Reactor Reactor Reactor
1 2 3

Bed depth (cm)

20 20 20
Feed concentration (mg/L)

Feed flow rate (mL/min) _ s 8
EBCT (min) y > >
Recycle ratio 20 2 2

y 10 3 0

Superficial flow velocity 6.7 25 1.2
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Fig. 7. Effect of recycle ratio on removal in biofiltration
experiment.

Table 5. Biofiltration condition for concentration change

Reactor Reactor Reactor
1 2 3

Bed depth (cm)

Feed concentration (mg/L)
Feed flow rate (mL/min)
EBCT (min)

Recycle ratio

20 20 20
10 8 6
10 10 10
9.8 9.8 9.8
0 0 0

Superficial flow velocity 19 1.2 12

(m/hr)
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