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Disintegration of Flotation Scum in Food Wastewater Using
Thermo-Alkaline Pretreatment
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Abstract >> This study was performed to optimize the integrated thermal-alkali pre-treatment of flotation scum
for the enhanced biodegradability. The optimum conditions of the integrated thermal-alkali pre-treatment were
obtained using response surface methodology. The disintegration degree of carbohydrate (69.2%) and protein (57.3)
were estimated under the optimum conditions. Although the optimum conditions were different, the disintegration

degrees were similarly. A fermentative hydrogen batch test was conducted to evaluate the hydrogen production

from scum with and/or without. The maximum hydrogen production from scum with pre-treatment was of 0.64

mol H2/mol hexoseadded, which about 1.4 times higher than without pre-treatment.

Key words : Scum(2~%]), Thermo-alkiline pre-treatment(E-Z2] | 2]), Anaerobic H2 fermentation(E 7]4
o= " §), Response surface methodology(HH-S- 3 HE A1)
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Table 2 The central composite design with two independent
variables and experimental results

no- Xi X X2 X2 hCy ai);; Protein
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5 17.5 1.5 70 0 38.2 41.0
6 15 1 50 -1 25.8 32.0
7 15 1 90 1 44.9 36.1
8 2.5 -1.5 70 0 24.7 15.1
9 10 0 70 0 68.5 574
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Table 3 Analysis of variance for a response surface model
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Fig. 1 Contour plots of a fitted response surface to the
disintegration degree of carbohydrate
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Fig. 2 Contour plots of a fitted response surface to the
disintegration degree of protein
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Table 4 Fermentative hydrogen production using scum with
and without pretreatment

H, yield H, production
rate Lag phase
(mol Hy/mol
hexoseaed) (mol Hy/mol (hr)
2 hex0Seaddea * hr )
w/o
pretreatment 0.46 0.013 29.9
w/
pretreatment 0.64 0.019 10.4
(condition 1)
w/
pretreatment 0.63 0.021 9.3
(condition 2)
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