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Abstract CM:RS ratio of 1:2 and 1:1. This can be attributed to the
increased C/N ratio. The changed microbial community
structure with the addition of substrates (CM, RS) prob-
ably led to the increase in the methane produc-tion.

CONCLUSION(S): The methane production potential of
the particular CM used in this study was not improved by
the addition of RS as a co-substrate. The addition of sub-
strates to the anaerobic sludge promoted the increase in
the microbial species having synergetic relationship with

BACKGROUND: Animal manures are one of the biggest
sources of greenhouse gases and improper manage-ment
of animal wastes contributes to the increasing greenhouse
gases in the atmosphere. Con-verting greenhouse gases
generated from animal manures to energy is one way of
contributing to the net-zero carbon emissions.

METHODS AND RESULTS: The potential for methane
production from cow manure (CM) was studied by meas-
uring the methane yield using the biochemical methane
potential (BMP) test. In particular, the effect of co-diges-
tion using rice straw (RM) on the methane production was
studied. The methane yields from the co-digestion of CM
and RS were statistically similar to that from the mono-di-

methano-gens, and this can partially explain the increase
in the methane production with the addition of substrates.
Opverall, there are needs for further studies to improve the
methane yield from CM.

Key words: Cattle manure, Co-digestion, Methane pro-

gestion of CM or RS. But there was a synergy effect at the duction, Rice straw
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Fig. 1. Biochemical methane potential (BMP)

Aol 2% 214 10 mL 90 mL #AZ Flekich test set-up.
Table 1. Elemental composition of substrates used in this study
Unit Inoculum Rice straw Cattle manure
Moisture weight % 77.95+0.20 19.03+1.89 6.55+0.34
Volatile solid (wet basis) 13.13+0.21 69.69+1.15 16.81+0.56
C - 315 38.81
H - 5.19 4.67
o} weight % - 35.96 26.49
N (dry basis) - 0.85 2.17
S - 0.00 0.67
Ash - 26.48 27.19
C/N - - 37.06 17.88
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Table 2. Carbon (C)-to-nitrogen (N) ratios of cow manure and rice straw used in other studes

Methane
No. Substrates Carbon (%) Nitrogen (%) C/N ratio generation References
(mL/g-VS)
Cow manure (CM) 39.5-40.8 1.1.78-2.24 18.2-22.9 -
1 Rice straw (RS) 40.9 0.82 49.6 - [51]
CMRS = 2.7-6:1* - - 26-31 140-182
Cow manure 36.81 2.30 16.0 193.23
Rice Straw 38.19 0.80 475 177.29
2 CM:RS = 12 - - 19.5 181.13 [27]
CMRS = 1:1 - - 22.4 196.03
CMRS = 2:1 - - 26.6 183.51
Cow manure - - - 165
CM:Shredded wheat i i i 214
3 straw (SS) = 19:1* [24]
CM:Briquetted wheat i i i 217

straw (BS) = 19:1*

*The ratio of the substrate mixture is on mass basis. Other

o)y O

ARE wolEth 2ol wlel WAl C/NHI7F

3L AL, T
i TEAstEY 73 4] ¥ikAsts S C/NHE
ST Qe S & S 927, 42].
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oF 425t 74 gk WARES hasle] 9 9l A
o] AyztstA wgk FgAES Frkeklk wdas) 7)1Ael ¢
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mL-CH,/g-VS)ste] -2 w5488 wj(165 mL-CH,/

g-VS):Rr} wgh HhAeRs 757}/\1%‘ T s HolFgith
[24] (Table 2).

o vigt Aol itk Hh viEk ) vEE 9

2 W0 AR FreIgieh Q24 Aafe] A
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ol g A, AR L, AR 1Y X(synergy index)
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2 4 et njgo] S5 S
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Table 3. Observed and predicted methance potential, biodegradability, estimated kinetic parameters of each case

Parameters (inits) Blank CM RS CM/RS=1:2 CM/RS=1:1 CM/RS=2:1
Observed CHi potential 0/ 300 145504018 138.19+13.61 158.59427.49  147.84+20.02  143.82+13.50
(mL/g-VS)
Theoretical CHy potential ; 387.25 308.39 33468 347.82 360.96
(mL/g-VS)
Biodegradability - 37.58 44.81 47.39 4250 39.84
(%, vIv)
Synergy index - - - 112 1.03 1.00
Modified Gompertz model
Rra(mL/g-VS/day) 2.35 9.41 10.43 9.97 8.92 11.07
2 (day) 9.01 10.36 10.97 9.77 10.42 12.65
Miar(mL/g-VS) 40.84 145.52 138.19 158.59 147.84 143.82
R> 0.98 0.97 0.97 0.96 0.98 0.97
S ok web 7149 549 94 THC H O N, S) L HIE WAl Soi5t 2

e
s, g, ]‘%} Z4
Tk & ﬁ}%
52 kg
S OH C/N H] o
n| A Eo| Ol%ﬂ* Vé 9 éi?} 78S Yehye $23 7
52 BA B davb Ad 24Y 5
girtell B8-S 28l 71A o] 83E U 5 Stk gae
A& oA 2 biomassE &3t 7] Yioln
HEFAHoE Wgtor HEkd 4 e ¥ FAA #A=io]
AT i uAE Uakel dhald shdof FeA ol QJoka
o|tH45-47]. S8} WA 1|7} 12, 1:1, 212 W) C/NH]:=
Y7} 26.26, 23.25, 21.01°]3tk WA S| H|Eo] ZoldiE,
C/NH7} ZolA= AL gRlsioint waba Hikaske] A
YA g3k= C/NHES Sl 9t 7og & 4 9tk

o] AUA Bk Q1
o

b

oy, M
—{o
ol
N
oX,
=
oz
it

o

)

250
5 ® Blank
Qg O CM
g 2009 v R "
c —— Fitted by modified Gompertz model
&
2o 150 -
>
SO0
© J
E E 100 -
o=
2
=
S 50 -
S
=
© 0
0 10 20 30 40 50
Time (day)

Fig. 2. Cumulative methane production during the
biochemical methane potential (BMP) test using single
substrate. Blank: control without substrates, CM: cow
manure, RS: rice straw.
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Fig. 3. Cumulative methane production during the
biochemical methane potential (BMP) test using mixed
substrates at different ratios. CM: cow manure, RS: rice
straw.
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