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Abstract Nowadays huge amount of organic wastes has been generated in rural area. Recycling these organic wastes is an interesting re—
search topic. Here an experiment was conducted to produce biogas from rural domestic organic wastes by anaerobic digestion. Domestic or—
ganic wastes were anaerobically co—digested with corn stover and cow manure at different ratios 1:0:2, 1:0.5:1.5, 1:1:1, 1:1.5:0.5, and 1:2:
0, by wet weight ratio under mesophilic condition 351 “C and total solid TS content of 12%. Biogas production was much higher from
three feedstocks than from two feedstocks. The highest biogas yield 278.92 mL-g™ was obtained with 1:1:1 mixture. The digestion time was
also influenced by the ratios of feedstocks. Increasing proportions of corn stover and cow manure extended the fermentation time. The fer—
mentation time of mixture 1:0:2 was respectively 12, 15, 19, and 22 day shorter than that of mixtures 1:0.5:1.5, 1:1.5:0.5, and 1:2:0. The
degradation of cellulose and hemicellulose was improved in the mixture systems. In conclusion, the optimal mixing ratio was 1:1:1. Our re—
sults would shed light on the operation of rural organic waste biogas project.
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A TS /%  10.69+0.33  92.14+0.07 23.72+0.13 28.20+0.10
VS /% 8.29+0.02  82.62+0.04 18.89+0.01 13.08+0.03
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1.1 TKN /%  1.74+0.04 0.89+0.11 2.01+0.08  1.39+0.66
15 8 1% 10.39+£0.45  23.75+0.02 23.68+0.05 16.54+0.02
1% 14.23£0.22  27.56+0.04 26.43+0.52 1.94+0.09
N 10 1% 10.11£0.23  20.36+0.93  8.06+0.03 10.55+0.25
TS L /% 1088£0.11  556:0.51 12562001 8.69:0.05
1.2 1% 25.22+0.08 — — —

3 °



2016 6 1175

TS
2b
6d
| N N . 55%~65% o 2c TS
5. 6. 7. 1
1 0:2.0.5:1.5.1:1,1.5:0.5
Figure I Schematic diagram of experimental device 2:0 TS 142.16.
269.19.278.92.190.81.130.81 mL-g™',
Bante220 0.5:1.5  1:1 TS
Ritter TGO5-5 18]
GC1100 o
GC-2014 N
FOSS Fibertec2010 1:1:1 TS
TOC TOC multi N/C .
3100 TKN 96.2% 113.2%,
BUCHI Kje Master k=375 o 2.2
2 (19-20] o H 7 3
o p a o
2.1 . 1:0.5:1.5.1:1:1
2a . 1:1.5:0.5 pH .
7 o Lin P
° pH
2~3d 6d pH 4.7 0
30d 6d pH
3~8d, 16d 23d
7 o
2 N N
90% =, 3
[15716]O . .
1:0:2,1:0.5:1.5.1:1:1,1:1.5:0.5  1:2:0 o
23.35.38.42.45 o 3b
d N 1:0.5:1.5
0 1:1:1 0~5d

i 5d 12451338 mg- L



25
a
2.0
EREN
1.0
A
A\
a
0.5 JAY
A M:%‘ﬁn]m‘finl JmAE (m -
/ / L R
0 Lo L ERGHONE MR T N EET T T X I Y
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
t/d
300
0250
=
£
200
150
100
2]
<)
50
0 —
0 1 2 4 6 9 12 15 19 23 27 31 35 40 45 50 54 57 60
t/d
<-1:02 - 1:05:1.5 A-1:1:1  -@ 1:1.5:0.5 H+1:2:0
2 . . . TS
Figure 2 Biogas production rate, methane concentration and unit TS cumulative biogas production of organic demostic wastes,
corn straw and cow manure mixture
35d 60 mg- 1. o 1: 2 3d
1.5:0.5 0~9d 1185 mg-L™ 12d 1067 mg-L" pH
9d 925 mg- 1. o
5 Griffin &
o o
3d 1876 1000 mg- 17121 3c
mg- 1" 1200 mg- L. o
23] 24]
] ]



2016 6

1177

1 2 3 5 6 9 12 14 21 26 30 34 41 47 50
1200
1000

800

/mg- 1"

600

600

<-1:02 & 1:05:15 A1:1:1 @ 1:1.5:05 -1:22:0
3 pH

Figure 3 Changes of pH and volatile fatty acid content during anaerobic digestion
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