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Effect of Bisulfite on Methane Production Potential of Dry Corn Straw with Pretreatment by Yellow Silage / SU
Xiaohong WANG Xin WANG Yupeng ZHAO Xian LU Jia QIN Guohui ZHOU Chuang LIU wei / ( En-
ergy and Environmental Research Institute of Heilongjiang Province Harbin 150009 China)

Abstract: For better solution the problems of environmental pollution resource waste and low conversion and utilization
rate of crop straw in the cold region of northeast China In this paper the effects of sodium bisulfite combined with dry corn
straw( CS) with pretreatment by yellow silage( DCSYS) on the gas production potential of corn straw were studied. The re—
sults showed that: When the concentration of sodium bisulfite in the pretreatment solution was 6. 0%  the enzymolysis rate
of corn straw after pretreatment was about 83. 0%  the daily production of methane reached 131.3 mLeg™'TS the cumula—
tive production of methan reached reached 1462.2 mL+g™' TS. Compared with the single pretreatment method of ( DC-
SYS) the lignin in the corn straw pretreated by the combined method is greatly degraded and the retention rate of cellu—
lose is improved the structure is more evacuated the biodegradability of cellulose and hemicellulose is improved and the
gas production effect is better which is conducive to the subsequent resource utilization. Moreover the lower sodium bisul—
fite dosage is better than the higher sodium bisulfite dosage in a certain range so the sodium bisulfite dosage is suitable for
4.0% ~5.0%. This pretreatment process is suitable for the pre-engineering pretreatment of straw resource treatment and
utilization in cold areas and can save cost and has good economic benefits environmental benefits and social benefits.

Key words: yellow silage; bisulfite; pretreatment; corn stalk; methane

60.0% ~
70. 0%

120210940 20220303
( LH2019B031) ; ( KY2021NY02) .
(1986 —) E-mail: sxs1904qcln@ 163. com
E-mail: lw_790613@ 126. com.



China Biogas 2022 40(3) 51
(
e 99. 5% ) -
( 98. 0%
)3 5- ( 98. 0%
) (
N 98. 0%
) ( 99. 0%
o ).
SPORL  ( Sulfite Pretreatmeng to ( 99. 0%
Overcome Recalcitrance of Lignocellulose) ). ( 99. 8%
. SPORL ). ( 99.0%
(50°C ~180°C) (
99. 0% )
s, : ANKOM220
(USA) ; F57 : :
FW80 ( ); ; pH
( PHS3C) : DHZ-DA : (
2B ) ; FA 1004
( ) GC2010Plus
AMPTSII (
) XI30 ( FEL
SPORL ) o
N 1.2
1.2.1
o 4.0% 5.0% +6.0% 7.0% 8. 0%
0.2% 3:1
1.1 65. 0% 30 d
( CS) ( DC-
SS)
1~3cm 20 ~30 65. 0%
90 d et
1.2.2
5.0 g 105°C 55C
(TS) o 600°C 15. 0% pH 7
(VS) . 400.0 ¢ VS 1.5



52 China Biogas 2022 40( 3)

22 d. 0
1.3 1.4.1.2 ,
1.3.1 S0
o FW80
( 1) 3L 1 mm o 0.5¢g F57
ANKOM220
° Van Soest
17 .
1.4.1.3
(
N )
W( %) =%x100% (1)
W XL X,
1.4.2
1
1.3.2 2 g 100 mL
AMPTSII 50 ml. HAc-NaAc (pH 4.8, 0.1
( 01-0000-02 ) mol*L.™") 0.4 mL
2 .CO, 3.27 mL 0.6 mL
o 100 mL.,
50°C 200 r*min "' 72 h
400 mL
; 5 min
800 r* min " 10
min.
DNS .
S 3 SPORL
2
1.4
1.4.1 O
1.4.1.1 ( SEM) :
Wi (%) _CGoN X090 (2)
( SEM) o ! mxCxl1.11
L 85A 20ky W,( %) = Cx V2 X09 ) 00g (3)

“mxCxL 11



China Biogas 2022 40( 3)

53

W W,
N ; € C,
; C
ViV,
;0.9 Tm
111
18-19
2
2.1
5 4.0%
3~ 90
6.0% 6 5.0%
7 6.0%
3 cS
4 DCSS 8 7.0%

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



54

China Biogas 2022 40( 3)

9 8.0%

2.2

0.2%

DCSS

10

10

10

HSO-3

3
4.0%5.0%6.0% 7.0% 8. 0%

(0N}

11

20 -21

30

90 d

6. 0%

8.0%

22

11

pH
11
pH
6. 0%
o DCSS
6. 0%
DCSS

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



China Biogas 2022 40( 3) 55

80. 0%
8.0%
23
2.3
2.4
(CS) ( DCCS)
2 13
2 (%)
cs DCCS CS
0 29.4
15.4 49.2
2
SPORL
12 o
12

12
4.0% ~6.0%
6. 0% 83.0%
4.0%
22.d
14 o
52.0 mLeg™'TS
1 3
6. 0%
131.3 mLeg™'TS
2
9
14. 17%

13



56 China Biogas 2022 40( 3)
2019.
i 2
J. 2021 39(04) : 19 —24.
3
4 i J. 2021 39(06) ;15 -21.
4
J. 2020 38(06) : 30
- 36.
6.0% 5 Mamusek J. Removal of hardly fermentable ballast from
1462.2 mLg™'TS 9 the maize silage to accelerate biogas production J . In-
dustfial Crops and Products 2013 44: 253 -257.
22 d 66. 5 6
mLeg™'TS . N N ]
2014(2) : 64.
7
J . 2019 47(19): 197 -
200.
8
J. 2015
(4):23-29.
9
J . 2018 3
(5) : 64 -170.
10
14 I 2016 36(5):
89 -94.
3
11 SPORL
N J .
- 6. 0% 2018 (5): 1009 - 1015.
83. 0% 12 Hassan M Ding WM BiJ H et al Methane enhance—
131.3 mLeog"' TS ment through oxidative cleavage and alkali solubilization
1462. 2 mL.g—lTS 66. SmL.g—l pretreatments for corn stover with anaerobic activated
IS, sludge J . Bioresource Technology 2016 200: 405 —
412.

13 SHI Yan. Existence of the sugar-bisulfite adducts and its
inhibiting effect on degradation of monosaccharide in acid
system J . Applied Biochemistry and Biotechnology
2014 172(3): 1612.

4.0% ~5.0% 14
J. 2014 (2): 31 -32.
N N 15 Mamusek J. Removal of hardly fermentable ballast from
the maize silage to accelerate biogas production J . In—
dustfial Crops and Products 2013 44: 253 -257.
1 . M .2019. 16



China Biogas 2022 40( 3) 57

17

18

19

N N J.
2014( 2) : 64.
Van Soest P ] Robertson ] B Lewis B A. Methods for
dietary fifiber neutral detergent fifiber and nonstarch
polysaccharides in relation to animal nutrition J .J Dairy
Sci 1991 74: 3583 -3597.
M .

2001.
SHI Yan. Existence of the sugar-bisulfite adducts and its
inhibiting effect on degradation of monosaccharide in acid

system J . Applied Biochemistry and Biotechnology
2014 172(3): 1612.

20
I
2020 36(15): 252 -260.
21
J . 2019 47(19): 197 -
200.
2
J . 2011 27(9):
276.
23 . SPORL
J. 2014 29

(4):1-6.



