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SOLUBILIZATION OF SLUDGE SOLIDS IN THERMAL
PRETREATMENT FOR ANAEROBIC DIGESTION
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ABSTRACT; Solubilization of waste activated sludge during thermal pretreatment was experimentally
studied. Thermal pretreatment increases biodegradability and gas production of sludge in anaerobic
digestion process. In this study, a laboratory scale experiment was conducted to clear the mechanism
of thermal pretreatment of sludge. Solubilization of sludge solids, and changes in constituents of
organic materials, especialy nitrogenous materials and volatile fatty acids were analyzed. The
solubilization mechanism of sludge solids by thermal pretreatment was made, and model of the reaction
was proposed. Solubilization of waste activated sludge was promoted with an increase of thermal
pretreatment temperature. Relationship between solubilization ratio and pretreatment temperature
was approximated by a logistic function with respect to COD and proteins, and approximated by
a second order polynomial with respect to carbohydrates. The total solubilization was almost governed
by proteins. The liquid phase analysis shows that proteins was hydrolyzed as protein—amino
acid—anmonia-+volatle acid. The simulation by the model shows that the effect of holding time on
solubilization was small over 30 minutes.
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Table 2 Changes in proteins during thermal pretreatment

Temperature ‘Holding PNTS* | PNDS* | PNSS* | PNDS/PNTS
Time (min) | (g/1) | (g/ | (g/D) (=)
Raw 0 17.39 — 17.81 —
15 16.39 2.41 13.98 0.147
30 15.59 2.03 13.56 0.130
60C 45 15.52 1.87 13.65 0.120
60 15.09 1.47 13.62 0.097
90 14.06 0.61 13.45 0.043
15 12.27 0.02 12.25 0.002
30 12.98 0.85 12.13 0.065
80T 45 13.76 1.53 12.23 0.111
60 12.89 | 0.56 12.33 0.043
%0 11.97 0.06 11.91 0.005
15 12.17 0.63 11.54 0.052
30 11.76 0.49 11.27 0.042
100C 45 11.67 0.29 11.38 0.025
60 12.14 0.45 11.69 0.037
90 11.07 - 11.20 -
15 12.48 0.98 11.50 0.079
30 12.58 0.49 12.09 0.039
120C 45 12.16 0.60 11.56 0.049
60 10.85 0.26 10.59 0.024
90 10.32 0.62 9.70 0.060
15 11.49 0.53 10.96 0.046
30 10.41 0.72 9.69 0.069
140T 45 9.44 0.65 8.79 0.069
60 7.93 0.30 7.63 0.038
20 8.87 0.35 8.52 0.039
15 9.86 0.63 9.23 0.064
30 8.65 0.63 8.02 0.073
160T 45 8.11 0.60 7.51 0.074
60 5.71 0.10 5.61 0.018
90 6.19 0.39 5.80 0.063
15 5.05 0.43 4.62 0.085
30 4.15 0.11 4.04 0.027
180C 45 4.61 0.20 4.41 0.043
60 3.63 - 3.80 -
90 3.65 0.04 3.61 0.011
15 4.12 0.42 3.70 0.102
30 2.56 0.17 2 39 0.066
200°C 45 2.97 0.45 2.52 0.152
60 2.34 - 2 40 =
90 3.22 - 3.33 -
Note: * original data.
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Table 4 Solubilization rate constants of insoluble COD

Se(CODss/COD1s) | 0.829 0.807 0.784 0.764 0.702 0.662 0.467 0.401
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