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Abstract: Under the background of the gradual scale of livestock and poultry breeding methods, the generated manure has the
characteristics of large centralized emissions and strong disposal demand, which provides an opportunity for the use of
anaerobic digestion technology to dispose of livestock and poultry manure to achieve the production of biogas energy and
maximize productivity benefits, which fully meets the strategic needs of China’s energy structure optimization and carbon
neutrality. However, due to the complex components of livestock and poultry manure, the various operating conditions of
anaerobic digestion regulation, and the limitation of the reaction rate of the technology itself, there are defects of low gas
production efficiency and poor process stability in the process of anaerobic digestion disposal of livestock and poultry manure ,

so it is particularly important to understand the key factors affecting its methanogenic efficiency. This paper analyzes and
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introduces the characteristics of different livestock and poultry manures and the reasons influencing their methane-producing

potential through anaerobic digestion. It reviews the research on the impacts of major environmental factors such as

temperature, pH, and ammonia-nitrogen, as well as external control factors such as feeding load and feeding methods on

methane-producing efficiency and microbial community abundance in the anaerobic digestion of livestock and poultry

manures in recent years. It also explores the roles of auxiliary methods, such as adding functional microbial agents and

conductive materials in enhancing the methane-producing efficiency of the system and the feedback mechanisms of system

microorganisms. Moreover, it looks ahead to the key research directions in the future, providing a reference for the theoretical

research and engineering applications of anaerobic digestion technology for livestock and poultry manures in the future.

Keywords: manure from livestock and poultry; anaerobic digestion; methanogenic archaea; biochemical methane potential ;

conductive material
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Table 1 Physical and chemical properties of various

livestock and poultry manure

éié Dy efal dftemok (vs/ N -
R % &Y%  TS)%

2% 39.49 60.51 75~85  30~60 7.0~8.5
biES 47.09 52.92 70~80  10~20 6.5~7.5
JEES 59.73 40.27 70~80 3~10 4.0~7.0
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Figure 1 Common process flow chart of anaerobic digestion of livestock and poultry manure for methane production
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Table 2 Growth environmental parameters of common methanogenic archaea

7 e T R LT 44 AL iw Ry T Hl R C IE ‘H pH U i;
W N\EIRHEJE  Methanosarcina AN B ER AR SRR TR LR 35~40 5.0~7.0 [38]
0L e K 1 R Methanococcoides N NE SN e 42 7.0~7.5 [39]
EEWRER Methanosaeta FrAR LR 35~60 7.0~7.5 [40]
F o 22 1R 1 I Methanothrix 220N LR 35~45 7.1~7.8 [8]
e B R Methanobacterium Kk 22 WY i3 35~62 6.6~8.5 [41]
FH o AT T Methanothermobacter KK 22 FFIR AR A A 65~70 7.0~8.0 [42]
H e 4 AT 1 Methanobrevibacter o R AR AR B R 37~39 — [43]
H 52 g 0 T iR Methanothermus A AR/ A AR TR 83 <7.0 [42]
H Jo PO BK B Methanococcus ASFLI AR/ A AR TR 65 — [42]
H e 5 1 ) Methanomicrobium i AR/ AR TR 40 6.1~6.9 [42]
e i 2 T ) Methanolacinia AN AT AR AR AR 40 7.0 [44]
bt R 7R I Methanospirillum BRI Z SRR R 30~40 — [45]
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Figure 2 Anaerobic digestion methanogenic metabolic process
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Table 3 Results of ammonia inhibition during anaerobic digestion of livestock and poultry manure
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Lo 2.9 55 5000 3500 BRI > 67.3% [63]
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4% 2.0 55 6200 7000 A i 9 38% [65]
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Table 4 Changes of methane archaea in anaerobic digestion system under different HRT
TCOD)/ e a1 N %%
7] ol ) HRT TR AL R G0 7= T e iy B A2 AL L e
(g/L) SCHK
FHEREY) 74.6+35  20d4EE 7 HRT N 20 AN, Methanosarcina = J8 5 7 WP It iy 4 58 2 13 19 86.7% , RNt & A [76]
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Methanoculleus T 2 > 2 G0 43 5 5 1L 1.94% F1 83.14%
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Table 5 Promoting effect of biofunctional bacteriotics on anaerobic digestion

ERYE A Bt 2 iiid e R mAickY) AR 27 ik
Caldicellusiruptor lactoaceticus KA 7 R B B A28 J KAy B Ul 4y P2 55 H B R 109%0~24% [92]
Clostridium cellulolyticum K St 7= TR B B RE R P B L 5 15% [90]
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C.saccharolyticusl Enterobacter Cloacae T IR Y B S+ R IR A 30% [95]
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Table 6 Microorganisms participated in DIET-type methane production process

7] fE A ZHFREY 2% 3k
LB Geobacter metallireducens Methanothrix harundinacea [103]
N Closstridium spp. Methanosarcina mazei [103]
- Syntrophomonadaceae Methanosarcinaceae [104]
LB Geobacter metallireducens Methanosarcina barkeri [105]
LT Geobacter metallireducens Methanosarcina acetivorans [105]
LT A A Bacteroidales,Corynebacterium Methanosarcina spp. [106]
LIRER Geobacter metallireducens Methanosarcina barkeri [105]
LR Proteiniclasticum,Kosmotoga Methanosarcina spp. [103]
1- 7 B Geobacter Methanosaeta [105]
RAN 2N Rhodopseudomonas palustris Methanosarcina barkeri [107]
g Clostridium Methanosarcina spp. [108]
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Table 7 Effect of conductive materials on anaerobic digestion of livestock and poultry manure
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