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An anaerobic digestion apparatus and its performance analysis
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Abstract An experimental apparatus for anaerobic digestion was designed for simultaneous evaluation of multiple
samples. In order to evaluate the performance of the apparatus, the maize stalk samples of ND608, ND627, ND691,
XY335,high oil hybrid ND5580 and Teosinte were employed for biogas production. The results indicated that anaerobic
atomsphere in the apparatus can be maintained. At 37 'C ,anaerobic digestion started after 10 h of sample loading and
bubbles generated which could be considered as initiate biogas production. The reaction time could continuously last for
about 40 days. The volumetric content of produced methane was ranged from 64.09% to 65.55% among six samples.
The average content of CO, was ranged from 28.80% to 31.60% . The methane yields of Teosinte and high oil hybrid
ND5580 were higher than normal maize (ND608,ND627,ND691,XY335) . The newly designed apparatus could be used
for the evaluation of biogas production performance for large number of samples.
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Table 1 Technology parameters of simple anaerobic fermentation apparatus
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Fig. 1 Assembly drawing of fermentation device
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Table 2 Performance test of simple anaerobic fermentation apparatus

A H SCHRAE 2 LM A B A
oGRS 0/ % <1000 0.10~0. 50 0. 00
o(CO) /% 30. 00~45. 001 35.96~37.23 32.50~35. 40
o(CH)/% 55.00~65. 001114 56.00~59. 00 64.00% ~65.40%

CH, {7 =& /mL 251.00~349. 00"

269.04~274. 47 281.10~282. 24

CH, .CO, ZHEAM FZMA & HAFL L 5
g 94.52%~95.82% (F£ 3), ND608 iy CH, &
U Ui R 65. 55 %0, KA B fe KR 64. 09%,
CH, RT3 5my39E H 64. 91 % s KA EH CO, {k

BUM R R 31.60% , ND691 Ak 28. 80%
CO, BN RIS Ny 30. 00% 5 283 Fh ND691 iy
FEA R AR TH AR 396. 09 mL/g. CH, 2k 255. 91
mL/g, {H 52422 ff ND608 il ND627 % FF ) 7= <



256 L R = S N = 2012 4F 55 17 &
R3 FEABEFHBRTEMBESHS
Table 3 Biogas production from stalks and methane and chemical composition of biogas
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