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Effects of Inoculums Ratio and Urea Concentration on Biochemical Methane of Rural Domestic Waste with
Anaerobic Digestion
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Abstract: In order to study the effects of inoculation ratio and urea concentration on methane production of anaerobic digestion of rural do—
mestic wastes(RDW ), a set batch of anaerobic digestion experiments, which chose 3 levels of inoculums ratio (0.3, 0.5, 1.0) and 3 levels
of urea concentration( 1%, 3%,5% ), were conducted. The performances of volatile fatty acids( VFA ), biogas production, methane produc-
tion were investigated, and also methane production was fitted with the modified Gomopertz model to assess the characteristics of the anaero—
bic digestion. The results showed that under the same concentration of urea, the higher the inoculation ratio was, the more methane was pro—
duced and the faster VFAs were decomposed. Under the same inoculation ratio, the methane production showed a trend of increasing at first
and then decreasing as the urea concertation increased. According to the fitting results of Gompertz kinetic model, when the inoculation ratio
was 1 and urea concentration was 3%, the anaerobic digestion had the best performance.The cumulative methane production(70 d) was 0.44
L-g? TS, and the lag phase was only 12 d.
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Figure 1 Experimental device for anaerobic digestion
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Table 1 Characteristics of rural domestic wastes and inoculum

Ei=tn A ot b e gt Rz 4R AR R
S A(TS )% 12.20 7.40 16.80 93.80 10.52 22.77
FERMERIA(VS)/% 10.40 6.90 13.80 92.80 9.32 12.25
FELIE /% 1.54 1.96 2.15 — 1.93 —
HLLT2E/% 14.56 15.29 14.21 91.24 15.42 10.21
HEMA/% 18.63 19.81 18.44 — 19.24 7.69
Cl% 40.83 4301 69.32 29.12 47.98 29.70
N/% 2.98 3.21 295 0.01 3.10 1.08
C/IN 13.7 13.4 235 29122 15.474 275
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Table 2 The ratio of raw materials and inoculum

SRR JbHE 1 AbEE 2 AbFE 3 JbHE 4 VIS AbHE 6 LbEm 7 AbFE 8 AbFE 9
Ei2 B 0.3 0.3 0.3 0.5 0.5 0.5 1.0 1.0 1.0
PR BRI % 1 3 5 1 3 5 1 3 5
Mg 243 243 24.3 35.1 35.1 35.1 52.7 52.7 52.7
JE kg 161.8 161.8 161.8 140.2 140.2 140.2 105.2 105.2 105.2
7K /ml, 2139 2139 2139 2247 2247 2247 242.1 242.1 242.1
St 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0 400.0
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Figure 2 Cumulative methane production for different treatments during anaerobic digestion
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Figure 3 Variation of methane concentration for different treatments during anaerobic digestion
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Figure 4 Variation of acetic acid concentration for different treatments during anaerobic digestion
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Figure 5 Variation of propionic acid concentration for different treatments during anaerobic digestion
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Figure 6 Variation of butyric acid concentration for different treatments during anaerobic digestion
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Table 3 The result of fitting Gompertz dynamics model

o PTG MGGEE TR
ByL-g™ TS w/Leg TS-d™! Ald
1 0.006 2.53x10™ 9.90 0.99
2 0.002 5.97x107 24.93 0.99
3 0.003 7.90x10° 25.08 0.99
4 0.007 3.36x107 1.92 0.98
5 0.007 3.84x107 32.58 0.93
6 0.385 1.72x107 16.77 0.99
7 0.388 1.24x107 26.15 0.99
8 0.427 1.71x107 12.35 0.99
9 0418 1.39x107 7.14 0.99
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