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Promoting High-Temperature Hydrolysis Under Alkaline Condition
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(School of Envioronmental and Biological Science and Technology, Dalian University of Technology, Dalian 116024, China)

Abstract: The effect of alkaline thermal hydrolysis method on excess sludge and its characteristic parameters(such as soluble chemical oxygen
demand, volatile fatty acids, ammonia-nitrogen, pH value, sludge concentration, etc.) were investigated. The results show that the addition of
alkali can reduce the resistance of the sludge cells to high temperature and enhance the release and the hydrolysis of organic materials from the
sludge cells with the increase of temperatures pH value and reaction time. The concentration of SCOD reached 17 950 mg/L. and SCOD/TCOD
was 0.65 on the conditions of pH 13, 170°C and 75 min. The maximal dissolving rate of suspended solids(SS) was 67% and 72% for volatile
suspended solids(VSS) at pH 13 with 60 min. The concentration of SCOD after alkaline thermal hydrolysis treatment increased with the
increase of sludge concentration, in which the nice linear relation was reached and the correlation coefficient( R*) was above 0.97. The
increasing rate of the SCOD was improving with the increase of the pH value and the SCOD of unit sludge reached 672 mg/g at pH 13. The
effect of three factors on the SCOD was investigated through orthogonal experiment at the temperature of 170°C, the importance was sludge
concentration, pH value and reaction time in turn.
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Fig.1 Schematic diagram of autoclave
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Table 1  Characteristics of sludge/g* L™

T H pH TS VS sS VSS  TCOD  SCOD

B 6.68 24.93 17.76 23.98 16.61 27.79  0.40
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Table 3 Distribution of VFAs in hydrolysate at 170°C

I [ 7% 1% TR VFA

P /min /mg*L™'  /mg'L™'  /mg*L™! /mgL!
0 199 40 29 268
15 733 205 81 1019
30 747 24 7 1043
e 45 756 217 81 1054
Atk 60 761 213 84 1058
75 797 215 86 1098
90 302 234 65 1101
15 754 295 139 1188
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0 45 821 304 144 1269
60 830 328 143 1301
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75 967 364 148 1479
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30 842 283 140 1265
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60 927 332 138 1397
75 933 345 132 1410
90 956 335 132 1423
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