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Abstract
Cellulosic wastes such as rice straw, napier grass contain high chemical
oxygen demand which can be used for enhancing biogas production by
anaerobic digestion (AD). However, cellulosic wastes take long time for
biogas production due to its stable structure. In last year, we revealed
cellulosic wastes with acidic-steam explosion pretreatment has low
efficiency for biogas production because of the low pH value. It can
shorten the digestion time about 2-3 times after adding extra chemical
base in the solution, but it also enhance the costs. In order to lower the
costs, in this study we will compare different pretreatment methods
(steam explosion and acidic- steam explosion) for cellulosic wastes and
evaluate its biogas production efficiency through batch experiment.
Besides, we found that adding extra urea could produce the ammonia
byproduct and enhanced the efficiency of biogas production.
Considering the high level of ammonia in the swine wastewater, it could

be the candidate of co —digestion material with cellulosic waste for AD.
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F- PP RIER

| FihdicE | FRJCOD | FREVS
9 (9COD) (gVS)
&4, R1, S/1=1 6.66 10
f&#2, R1, S/1=2 13.32 20
&2, R1, S/1=3 19.98 30
542, R1, S/1=4 26.64 40
&2, R2, S/1=1 6.34 10
f&#2, R2, S/1=2 12.68 20
f&42, R2, S/1=3 19.02 30
&7, R2, S/1=4 25.36 40 10
f&#2, R3, S/I=1 6.65 10
42, R3, S/1=2 13.3 20
&2, R3, S/1=3 19.8 30
f&#2, R3, S/1=4 26.45 40
&4, R4, S/1=1 6.43 10
F&42, R4, S/1=2 12.86 20
F&42, R4, S/1=3 19.29 30
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Fe42, R4, S/1=4 25.72 40
WEY, BEFRA,
9.25 10
S/1=1
WEY, BEFRA,
18.49 20
S/1=2
WEY, BEFRA,
27.73 30
S/1=3
WeEE, BEFRHA,
36.97 40
S/1=4
B E X, SEL S/I=1 8.17 10
#E ¥ SE1, S/1=2 16.34 20
#E ¥ SE1, S/1=3 24.51 30
¥k ¥, SE1, S/1=4 32.67 40
B E ¥, SE2, S/I=1 7.26 10
B E ¥ SE2, S/1=2 14.51 20
#E ¥, SE2, S/1=3 21.77 30
®E ¥, SE2, S/I=4 29.02 40
REL, Bl Zf RADE
REeF/piet iR
9.25 10

A /S1=1, pH5
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BRI FF R

9.25 10
% /S1=1, pH6
RE TR EFR
9.25 10
3 /S1=1, pH7
REXIpEr 7R
18.49 20
%/S1=2, pH5
REXIpEr £ 7R
18.49 20
%/S1=2, pH6
RE /g F5 R
18.49 20
/S1=2, pH7
R F R R R
9.25 10
% /SI=1, C/N=20
W R R
9.25 10
% /SI=1, C/N=30
R F R R R
9.25 10
%/ SI=1, C/N=40
MR FF R
4.7 -

HiR B 1%k K
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CRFARZECCEZFILANRS
AAN: | EEpANEE rEZFE
Lo 5 1 gl 2 (Chemical Oxygen
’ = Demand, COD, mg/g)
(Total (Volatile Solid, v ap & e g ok
Solid, TS) VS) R R
fef#, R1 15.98 89.81 246 1542
Fef#, R2 20.80 88.46 327 1577
f&42, R3 24.87 85.31 374 1502
F&4%, R4 23.40 84.42 364 1557
RE3,
20.65 92.90 223 1082
e F RA
¥k 3 SE1 21.40 92.20 262 1224
W E X SE2 22.04 92.80 304 1378
AEANG | EELAN g rEZFE
L 4 1 gl 2 (Chemical Oxygen
’ = Demand, COD, g/g)
(Total (Volatile Solid, - PRI
Solid, TS) VS) R R
LR
31.80 89.60 0.480 1.510
2 R5
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hELTE 7&K
20.70
5k % SE3

92.80

0.288

1.392

A& RAME

i SE4

89.50

0.281

1.279

ESWENCTT gﬁ#*%ﬁﬁ?ﬂ%?ﬁ%k%ﬁwz@ﬂ%zﬁ

%ﬁi‘ﬂ“‘LE ’

lﬁ?—»q%ﬁiﬂ -,E'—r ’
3 FFy R
#<(COD mg/ wet-g)

:;

&
ETR

.?;fs
\r“k

@\%\/"";‘f 1’4 Fu/ﬂdﬁr-z,

)/ £ ~100%
BEHIEZE TR AR

(TS £ % 2)/TS £ *100%

tEz3E

1) ~%~
2=~ 22 LIRS
AR d &
] a o
Lk ik & (Nitrogen, B % v (C/N)
(Carbon, %) (Hydrogen,%0o)
%)
Bk,
45.3054 1 6.235 45.305

Fa 7 RA
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(2 )= HLT =

E R NHEAF B

e 2 v J”’% - 2= 2 1 £y &E
i RAFE : BT A F A
(mL) (%) (%) (biogas-mL/VS)

=47, R1,

Ul 1160 66 25 193.97
S/1=1

24 R1,

e 825 49 19 68.98
S/1=2

=47, R1,

Ul 0 0 - 0
S/1=3

24 R1,

e 0 0 - 0
S/1=4

BFE, R2,

= 1045 64 23 186.27
S/1=1

\g:" 1R27

= 1295 55 23 115.42
S/1=2

BFE, R2,

= 130 19 28 7.72
S/1=3

\g:" 1R27

= 0 0 1 0
S/=4

gé 1R31

e 310 55 26 54.64
S/1=1

=47, R3,

Ul 1140 50 27 100.47
S/1=2

&2, R3, 1070 37 13 62.87
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S/1=3

f64%, R3,
S/=4

fe4%, R4,
S/I=1

660

47

23

120.91

f&f%, R4,
S/1=2

650

36

59.54

fef®, R4,
S/1=3

27

f&f%, R4,
S/1=4

50

2.29

REX, B
#F RA,
S/1=1

160

2.5

18.6

REY, R
#5 R,
S/1=2

70

4.08

REY, B
& RA,
S/1=3

REX, @
#F RA,
S/1=4

¥k ¥, SE1,
S/1=1

1325

32

175.93
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B E I, SEL
0 0 0 0
S/1=2
Bk, SEL
0 0 0 0
S/1=3
B E I, SEL
335 7 8 11.12
S/1=4
B E I, SE2,
1175 69 20 174.13
S/=1
B E I, SE2,
1705 30 20 126.34
S/1=2
B E I, SE2,
655 15 6.4 32.35
S/1=3
B E I, SE2,
205 0 3.6 7.59

S/1=4
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(%)

(%)

Bk B[R o5 R

3/SI=1 # # % (pH=2.3)

7.43

57

21

FEEIR B 5 R

%/SI=1, pH5

224.82

58

21

64

B BRI 5 R

% /SI=1, pH6

102.19

59

23

29

B BRI 5 R

A ISI1=1, pH7

29

Bk E[pL R o5 R

211S1=2 % 3 ¥ (pH=2.3)

38.09

19

31

11

Bk B[R o5 R

% /SI=2, pH5

195.09

63

24

56

Bk B[R o5 R

% /SI=2, pH6

15

23

Bk B[R o5 R

% /S1=2, pH7

162.58

27

28

46

FEEIR B 5 R

197.88

64

26

56
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Z1S1=1, C/N=20

Bk B[R o5 R

168.15 61 26 48
Z1/S1=1, C/N=30
Bk B[R o5 R

210.88 68 32 60

%/ SI=1, C/N=40
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