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Abstract: In order to explore the effect of total ammonium nitrogen (TAN) on mesophilic and thermophilic anaerobic digestion of
chicken manure, the performances of anaerobic digestion of chicken manure under mesophilic and thermophilic conditions were
compared through 265 days’ experiment with the increased TAN when the feed total solid (TS) increased from 5% to 7.5% and 10%.
During the operation, the specific methanogenic activity (SMA) test was carried out with sodium acetate. The TAN in the mesophilic
and thermophilic reactors increased from 2.1~2.5to 6.1~6.5g/LL when TS increased from 5% to 10%. The SMAs of the mesophilic
and thermophilic reactors reduced by 44% and 100%, respectively, resulting in a decrease in the ability of the fermentation system to
produce methane by acetic acid. In the mesophilic reactor, the methane yield reduced from 253 to 203 mL/gTS, associated with the
accumulation of volatile fatty acids (VFAs) from 0.4 to 7.6g/L. The methane yield decreased from 181to 18mL/gTS when the VFA
increased from 0.4 to 26.1g/L in the thermophilic reactor. The effect of TAN on reducing methane yield was more obvious under
thermophilic condition.
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Table 1 Characteristics of chicken manure and inoculums
ZH w3 M SRS T
TS(%) 433404 4.9+0.1 8.4+0.5
VS(%) 28.4+0.3 2.5+0.2 5.3+0.4
pH fH 8.1+0 7.940.1 7.1£0.1
A (g/ke) 5.4£0.3 1.0£0.3 1.5+0.3
C*(%) 33.1£0.2 / /
H*(%) 4.3+0.1 / /
0*(%) 26.6:0.1 / /
N*(%) 4.9+0.1 / /
C/N 6.7+0.2 / /
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Schematic of experimental device
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Fig.2 Methane yield and methane content of the reactors with various TS and OLRs
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Table 2 Performance of chicken manure methane fermentation under mesophilic and thermophilic conditions

o Rl R
1~93d 94~180d 181~265d 1~93d 94~180d 181~265d
TS(%) 5 75 10 5 75 10
OLR[gTS/(L-d)] 25 3.75 5 25 3.75 5
pH {H 8.2+40.1 8.5+0.1 8.0+0.2 8.3+0.2 8.1+0.2 6.9+0.1
BRI BE = #[L/(L-d)] 0.63£0.02 0.91+0.04 1.02+0.07 0.45+0.02 0.43+0.03 0.09+0.03
At 2 (mL/gTS) 25349 243+12 203+13 18049 112+8 18+8
CHy(%) 68+1 67+3 60+3 67+1 56+2 36+2
CO,(%) 32+1 33+3 4043 33+1 4442 64+1
TS 23 2(%) 46+2 4542 3542 4443 3244 24+8
VS EFREF(%) 7043 69+1 61+1 5943 42+4 30+8
VFAs(g/L) 0.4+0.1 2.9+1 6.7+1.2 0.4+0.1 19.2+1.3 26.1£1.5
TAN(g/L) 2.1+0.4 5.5+0.4 6.5+0.3 2.540.3 5.5+0.3 6.140.2
TRIR LT (g/L) 7.9+1.4 15.6+2.1 20.5+2.2 8.6+1.3 8.120.8 3.7+0.8
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Fig.3 TS and VS removal efficiencies of the reactors under various TS and OLRs
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