PIAEFEIA) A 11Y A5%
Korean J. Biotechnol. Bioeng.
Vol. 11. No. 5. 577-585(1996)

B3 e st YA g

*2Ad-*%dAYAFE
AL TN ST, AU Ao R

Degradation of Phenol by Activated Sludge
Immobilized with Photo-crosslinked Resin

Sun-I1 Kim*, Young-Jae Yun* and Kyung-Hoon Cheong'

*Departmemt of Chemical Engineering, Chosun University, Kwangju 501-759, Korea
Department of Environmental Science, Chosun University, Kwangju 501-759, Korea

ABSTRACT

Effects of various factors on the phenol degradation by activated sludge immobilized with the photo-
crosslinked resin were investigated. The optimum pH on the degradation of phenol in both free and im-
mobilized activated sludge was 7. When the pH of the reaction was varied from 5 to 10, the relative
activity of the phenol degradation by the immobilized activated sludge was higher than that by the free
activated sludge. A higher rate of phenol degradation was observed when a bead size was smaller. The
phenol degradation in the free activated sludge was inhibited at the 3000 mg/L of phenol, while that in
the immobilized activated sludge was maintained at the same concentration for 28 hrs without an inhi-
bition. The degradation rates of phenol were not directly proportional to the increasing amount of im-
mobilized beads dosage, but the phenol degradation was made in a rather short time than that for a
free sludge system. The relative activities of the immobilized activated sludge after 7 runs of repeated
reactions increased about 8 times as that of the first reaction. The activities for the phenol degradation
remained stable for at least 80 days when the immobilized activated sludge was stored at an aerobic
condition in the wastewater containing phenol. The loading rate as high as 5.59 kg-phenol/m®. d could
have been achieved during the continuous treatment of phenol by the immobilized activated sludge.
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Table 1. Composition of synthetic wastewater.

Components Concentration(mg/L)
NHCI 102.3
KH:PO, 235
NaHCO; 500
MgSO« 7THLO 70
CaCly'2HO 1.4
FeCly'6HO 0.09
Phenol 300~1,000

..........
..........
..........

..........

06
1. Influent 5. Flow meter
2. Effluent 6. Diffuser
3. Feed pump 7. Reactor
4. Air pump

Fig. 1. Schematic of the experimental apparatus
for the continuous reaction.
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ENTG-3800(10 g),
Na-Alginate(2 g)
2-hydroxy isobutyl
distilled water phenol(0.08 g)

| |
\
[ Mixing l
|
Extrusion into 0.2M CaCl 2H,0
(using 20 mL syringe)

\

UV irradiation for 3 min

|

Washing
(1.46 % KH,PO, 0.22 % KH,PO,)

|

Formation of beads (3 mm)

Centrifugation of
activated sludge and

cell suspention in the

Fig. 2. Procedure for the immobilization of
activated sludge with a photo-crosslinked
resin,
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Fig. 3. Effect of pH on the phenol degradation by
free and immobilized activated sludge.
Phenol concentration ; 700 mg/L. O : Free
activated sludge, @ : immobilized activat-

ed sludge.
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Fig. 4. Effect of bead sizes on the phenol degrada-
tion. Average diameter of beads, ll: 1 mm,
O0:3mm, N : 5 mm.
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Fig. 5. Effect of phenol concentration on the phe-
nol degradation of free (A) and immobi-
lized (B) activated sludge.
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Table 2. Removal (%) of phenol under various
storage conditions.

Storage conditions
Period Anaerobic Aerobic
(days) | Distilled Wastewater Distilled Wastewater
water water
20 88.8 88.8 88.8 88.8
40 86.6 86.7 86.6 86.7
80 51.8 48.1 70.4 86.3
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