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Abstract:  Anaerobic digestion is one of the main strategies to facilitate sludge stabilization and
energy recovery. The biological nutrient removal process is widely applied in wastewater treatment plants
in southern China, and the widespread low content of influent organic matter results in the low content of
sludge organic matter (VS/TS < 0.6). In this paper, the typical sludge with low organic content in southern
China was first pretreated with chemical agents including NaOH, Ca(OH), and CaCl, combined with
thermophilic hydrolysis at 120 “C for 0.5 h. Then, the sludge was used as the substrate for mesophilic
anaerobic digestion. The addition of chemical agents combined with thermophilic hydrolysis promoted the
release of soluble organic carbon (SOC), soluble sugar and soluble protein, and increased the cumulative
methane production. In the process of thermophilic hydrolysis pretreatment, the efficiency of chemical
agents for dissolution of organic matters in descending order was NaOH, Ca(OH), and CaCl,. In the
subsequent anaerobic digestion process, since CaCl, promoted the proportion of carbohydrates in SCOD,
the degradation efficiencies of total chemical oxygen demand (TCOD) and total sugar were obviously
improved after dosing CaCl, combined with thermophilic hydrolysis. The degradation of TCOD was
25 326 mg/l,, and the degradation of total sugar accounted for the highest proportion of the degraded
TCOD (87.7%), so the cumulative methane production of CaCl, among the three agents was the highest
(183.1 mL/gVS). The addition of CaCl, combined with thermophilic hydrolysis pretreatment was more
effective to enhance the anaerobic biogas production performance of low organic sludge than NaOH and

Ca(OH),.

Key words: sludge with low organic content; thermophilic hydrolysis; combined pretreatment;

anaerobic digestion;  dissolution of organic matter
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Fig.1 Diagram of anaerobic digestion experimental setup
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Fig.3 Effects of combined pretreatment on sludge
characters including soluble carbohydrates, soluble
protein, TVFA and SOC
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Fig.4 Effects of combined pretreatment on sludge
characters including SCOD and the percentage of soluble
carbohydrates, soluble protein and TVFA in SCOD
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