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Evaluation of Organic Matter Release and Economy; for 'Various Pretge‘étments

of Sewage Sludge

YUAN Yue' TAN Xue-]un ZHENG [She- yu '. ra | b \ :
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P

Environmental Engmeenng, East China Unlverslty ofgCIence and Technology, Shanghal 200237, China)
Abstract: Mechdmcdl chemical, and biological/ methods afe dlways used to pretl‘edt %wage sludgé To determine which pretreatment
can release mare organic matter from sewage sIudge apld therefore, make it more ‘économical, mechanical pretreatment ( ultf@Sonic
treatment af 20 kHz ) chemical pretreatment ° (pH 10) , jdand blologlcal pretreatment ( anaerobic conditions at 70°C ) were compared.

Resuﬁs showed that all thrée“pretreatments mcredsed the orgqml( matter release of sewage sludge; the initial total soluble protein and
carbohydrat(; colffentrition 'of which was only#18.9 mg- L ((‘z'ﬂ as COD) and the DNA content was 18. 1 mg-L~". However, the
pH 10 and anaerobic{70°C ) pretreatments resulted in a greater organic release than the ultrasonic (20 kHz) pretreatment, with total
soluble p.‘rotein and carbohydrate concentrations of 7 516.0 mg-L™" and 7 892.5 mg-L™", and DNA contents of 1343.3 mg-L™" and
1766.1 mg-L™", respectively. Flow cytometry was adopted to assess cell morphology. The cell mortality rates of sludge after
pretreatment accounted for 61. 6% , 59.9% , and 34.5% respectively, which was improved by 45.6% (at pH 10), 43.9% (under
anaerobic conditions at 70°C ), and 18.5% (with ultrasonic pretreatment at 20 kHz) compared with raw sewage sludge. At the same
time, organic matter removal ratios of sludge after pretreatment were 19.1% (at pH 10), 13.8% (under anaerobic conditions at
70°C), and 7.6% (with ultrasonic pretreatment at 20 kHz). Moreover, the pretreatment of per liter sludge at pH 10 saved 28. 5%
and 124. 1% more than ultrasonic pretreatment (20 kHz) and anaerobic (70°C') pretreatment. Taking both organic matter release and
economic analysis into consideration, the chemical method of pretreatment (at pH 10) was identified as the best option.

Key words: sewage sludge; ultrasonic 20 kHz; pH 10; anaerobic 70°C ; organic matter release; economic analysis
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