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Research on anaerobic digestion of sludge composite organic
matter for biogas production

HU Jing
(China Huadian Engineering Co., Ltd., Beijing 100070, China)

Abstract: To improve the quality and efficiency of biogas production, this study investigates the
technology of biogas production via anaerobic digestion of sludge composite organic matter. The
technical principles, process flow, and key steps of anaerobic digestion are examined in depth,
including hydrolysis, acidification, dehydrogenation, and methanogenesis. The structure and
function of the microbial community are also analyzed. Based on these analyses, the mechanisms
by which different mixing ratios, pretreatment methods, and digestion temperatures affect anaerobic
digestion efficiency and gas yield are revealed. An optimization scheme is proposed accordingly.
The results demonstrate that the proposed scheme significantly increases biogas production while
effectively enhancing the methane content of the biogas, thereby further improving the overall

product quality.
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Fig.1 Principle of anaerobic digestion of sludge
composite organic matter
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Tab.1 Characteristics of substance transformation in four stages of anaerobic digestion
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Tab.2 Mixing ratio design
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Tab.3 Effects of different mixing ratios on anaerobic
digestion performance

- KRR VSFE_%T%/ ﬁﬂiﬁfﬂ%ﬁ/ AR
mL (mLg )  (mLg')  540%

A 10 250+£290 298.2+8.1 142.5+£5.3 47.8+1.2

B 12 680+£310 368.7£9.5 178.6+6.1 52.3+1.5

C 11 920+£280 346.5+8.7 165.2+£5.8 49.5+1.3

D 9 840+£260 286.0+£7.9 130.8+4.9 45.6+1.1
Xt HEZH 67504200  196.3+6.2 85.4+3.7  43.5+0.9
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Tab. 4 Selection of preprocessing methods
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Tab.5 Effects of different pretreatment methods on
biogas production performance
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Tab. 6 Anaerobic digestion performance at different
temperatures
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Fig.2 Biogas production inspection results
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Fig. 3 Biogas quality inspection results
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