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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 UVys3/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 UVasy 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 supphes.
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Fig. 1. Schematics of continuous experiment.
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T&blv 1. Nutrient compoeatlon

Component mg/L
KHPO; 65
Ko HPO, 215
Na;HPO, 250
CaCl-2H:0 15
MgS0; 5
N HC 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 blodegjradatmn
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Fig. 3. Reduction percentage of UV by UV-irradiation
in batch biodegradation experiment.
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able 3. Biofiltration condition for EBCT Lhango

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) 2.8 19.6 392
Recycle ratio 0 0 0
Superficial flow velocity 1.2 0.6 03
(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 UVas/DOC ratio with
EBCT change in biofiltration experiment.

(@: feed, O: EBCT=10 min, J: EBCI=20 min, A:
EBCT=40 mm)
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Table 4. Biofiltration condition for recycle ratio change

Reactor Reactor Reactor
1 2 3

Bed depth (cm)

20 20
Feed concentration (mg/L) 20

8 8 8

Feed tlow rate {mL/min) 5 - 5
. . & > :

EBCTI (m”;) 0 20 W
ecycle ratio 10 3 0

Superficial flow velocity

6.7 25 .
(m/hr) 5 1.2

A&t ob-. T?&HI% gelgh 498 Pyt Fg

Bo Ae Ad go] ¢ s} 0, 3, 109 v]2 /842
DOC2} UVl AL Zashs 23S ¢ 7 Ut o
cHu7L ALSE 3o Faggo| AXA Hol w7

W s r]elel ‘?‘~4~d U]*ﬁ-:-:al ‘% 2 E

=71 %9 Wzl whi *ﬂﬂ"‘—& AHEY] 85k

Table 5% &-& &@zPolA UV AHelg 34 §& A7
of ¥52 6 mg/LE F FS9 24 A UV HEF AR
o 27] ¥EE 6,8 10 mg/LE HgAA A&y HHS

80
R
Qﬁo_%ooc
§ f 2 )
4 % (
20} | |
1 N ,
o ] 7/ %
3 0

Recycle ratio

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) 20 20 20
Feed concentration {mg/L) 10 g 6
Feed flow rate (mL/min) 10 10 10
EBCT (min) 98 98 98
Recycle ratio 0 0 0

Superficial flow velocity

(m/hr) 12 1.2 1.2
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