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Research progress on biological hydrolysis methods of excess

sludge from municipal sewage treatment
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Abstract: The excess sludge(ES) produced by urban sewage treatment plants is gradually increasing, and the effective
harmless treatment and resource utilization of ES have gradually become a new challenge. Biological hydrolysis of ES
has the advantages of green environmental protection, mild reaction and low cost, and has a broad application prospect
in ES treatment. The research progress of ES hydrolysis by biological method was reviewed. The biological enzyme method,
thermophilic bacteria method and their combined treatment methods were mainly introduced. Firstly, the effects of single
biological enzyme on the release of organic matter such as protein and SCOD in ES were briefly described , and the effects
of pretreatment with biological enzyme on the gas production by anaerobic digestion of ES were compared. Then, the effects
of hydrolysis of ES by complex enzymes were introduced. Thermophilic bacteria method could solve the problem of high
purchase cost of biological enzymes. The enzyme production performance of thermophilic bacteria and the hydrolysis
efficiency of ES were introduced. Secondly, the mechanism and efficiency of hydrolysis of ES by combined
physicochemical methods including ultrasound , heat treatment, surfactant and metal ions with biological enzyme were
analyzed. The mechanism of mutagenesis induced by ultraviolet irradiation , atmospheric plasma, chemical mutagen to
promote enzyme production and hydrolysis efficiency of thermophilic bacteria was discussed. Finally, how to achieve
higher hydrolysis efficiency by biological methods in the future was prospected.
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Fig. 1 Dissolution of excess sludge by enzymes
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Table 1  Effects of different proteases and treatment conditions on sludge treatment
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Table 2 Effects of different complex enzymes and process conditions on sludge treatment
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