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Comparison of Continuous Anaerobic Digestion of High-solid
Pig Manure Between Plug-flow and Stirring Mixing Reactor

Wang Xuejing'?  Li Hongye'? Qiao Wei'”
(1. Sanya Institute of China Agricultural University, Sanya 572024, China
2. College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Anaerobic digestion of high-solid manure can reduce the volume of digestate and benefit the
biogas plant operation. However, the anaerobic digestion of high-solid manure, especially pig manure,
may have problems such as accumulation of volatile fatty acids and low gas production efficiency caused
by suppressed mass transfer and high viscosity. Therefore, a plug-flow reactor with theoretically higher
efficiency was used to investigate the continuous anaerobic digestion performance of 122 days. The total
solid concentration of the pig manure feed was 15. 6% and the hydraulic retention time was 50 days. A
stirring mixing reactor under the same conditions was operated for comparison. The results obtained
showed that the volatile solids (VS) removal efficiency and methane yield was 65. 1% and 294 mL/g in
the plug-flow reactor. These results were significantly higher than those obtained in stirring mixing
reactor, i.e. 51.2% and 233 mL/g. It was calculated that high-concentration fermentation can reduce
biogas slurry production by 68.7% compared with wet fermentation. During the prolonged operation,
neither the plug-flow reactor nor the stirring mixed reactor exhibited acid accumulation. This indicated
stable microbial communities and balanced metabolic pathways under continuous feeding. Both systems
thus demonstrated excellent long-term operational stability and reliable performance. Conclusively, the
research results can support the advanced performance in plug flow over stirring mixing reactor. High
performance of anaerobic digestion of high-solid pig manure was thus feasible for industrial application.
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Tab.1 Physical and chemical properties of pig manure and inoculated sludge
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Fig.1 Gas production rate of PFR and CSTR under

long-term operating conditions
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Tab.3 Continuous anaerobic digestion performance of pig manure
HERE TS i bk HERHE BT K/ g/ HRT/ S5 B 7 A/

S9H/ % *em J L AL . N ) e K TR
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15.6 (=27 35 4R 122 37 50 233 PN )
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TCOD 1) 2 B 38 J W 7 i 4 % A6 R B e 1)
JE 454 TCOD F-A 434 , w] LA BT 35 28 i & 34 HLIK
YAk o ] 7= 4 R R e Y L B, L 2 T DL R
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