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Methane Production by Anaerobic Co-digestion of Chicken Manure and Spartina

alterniflora Residue After Producing Methane

CHEN Guang-yin, CHANG Zhi-zhou, YE Xiao-mei, DU Jing, XU Yue-ding, ZHANG Jian-ying

(Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center, Institute of Agricultural Resources and Environment,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract; The characteristics of Spartina alterniflora residue after producing methane (SAR) digested alone and co-digestion of various
proportions of chicken manure and SAR were investigated by batch model at 35°C + 1°C. The initial total solid (TS) loading of all
treatments was 8. 0% . The results indicated that there was still some biogas produced by SAR with TS biogas yield of 107.25 mL-g ™'
and average methane content of 76.92% . The cellulose crystallinity of re-digested SAR was destructed by anaerobic microorganisms,
and the destruction rate was 5.55% . Co-digestion meliorated the environment where microorganisms lived in and increased the
cumulative biogas yield. When the ratio of chicken manure to SAR was 4: 1, the cumulative biogas yield was highest while the
cumulative biogas yield of T1 ( the rate of chicken manure to SAR is 5: 0 based on TS) , T3-T6 ('the rate of chicken manure to SAR are
3:2,2:3, 1:4 and 0: 5 based on TS, respectively) were 61.31% , 62.09% , 52. 15% , 39.74% and 31.67% of it. The anaerobic
fermentation type of co-digestion is mix acid type fermentation. Co-digested with chicken manure promoted the destruction of cellulous
crystallinity by 1. 13%-21. 61% and especially when the rate of chicken manure to SAR was 4: 1.

Key words : Spartina alterniflora residue after producing methane; chicken manure; anaerobic co-digestion; biogas; methane
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Table 1  Basic properties of anaerobic digestion raw materials

FE i TS/ % VS/% C/% N/% C/N
H i 92. 14 95.42 47.49 1.55 30. 96
X3 61.91 71.97 37.07 4.09 9.06
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Fig. 1 Daily biogas yields during anaerobic digestion
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Table 3 Gas data of anaerobic co-digestion of chicken manure and S. alternaflora residue after producing methane

iH Tl iV T3 T4 TS5 T6

wIhH C/N 9.06 13. 44 17.82 22.20 26.58 30. 96
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Fig.2 Changes of pH value during anaerobic digestion
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Fig.3  Changes of volatile fatty acids during anaerobic digestion
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