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Abstract—This study was performed to improve the biofilm formation on the plastic support(PVC) through chemical
modification of its surface. The method using chlorosulfonic acid and PEI(polyethylenimine) showed 2-5 times higher at-
tached biomass than the results obtained with other treatments. In this test, the amount of attached dry cell weight was 2.5 g/
m’, while that from the untreated support was negligible. Effects of several factors such as PEI concentration, suspended cell
mass. substrate concentration on the biofilm formation were investigated. It was confirmed that the time required for the
biofilm formation on the new plastic support could be shortened 2-3 times compared to that of conventional systers.
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Table 1. Composition of synthetic wastewater

Composition Concentration(g/L)
Glucose [C,H ;0] 1
Ammonium chloride [NH,Cl] 0.1
Magnesium sulfate [MgSO,-7H;0] 0.05
Ferrous sulfate [FeSO,-7H,0] 0.0005
Manganese sulfate [MnSO,-H,0] 0.005
Calcium chloride [CaCl;] 0.00375

(.1 M phosphate buffer 18 m!
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Fig. 1. Effect of various chemical modification methods on the bio-
mass attachment on the plastic surface. Initial MLSS(mixed
liquor suspended solid) concentration was 20 g/l and the in-
cubation time was 6 hrs.

1. Control 6. Chromic acid and PEI treatment

2. Chitosan treatment 7. Chlorosulfonic acid treatment

3. PEI treatment 8. Chlorosulfonic acid and chitosan

4. Chromic acid treatment treatment

S. Chromic acid and chitosan 9. Chlorosulfonic acid and PEI
treatment treatment
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Fig. 2. IR spectrum of the support (a) untreated (control), (b) treat-
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(b)

Fig. 3. Time course of scanning electron micrograph of the attached
microorganisms on the support. Support was treated by
chlorosulfonic acid.

(a) initial state, (b) 1 hr, {c) 5 hrs
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Fig. 4. Effect of PEI concentration on the attachment of activated
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(MLSS: 15 g/, contact time: 6 hrs).
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(MLSS: 7 g/I, contact time: 12 hrs).
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