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Research on effect of combination of steam explosion and calcium oxide pretreatment on rice straw solid—state
anaerobic digestion

WANG Xing', LI Qiang'?, ZHOU Zheng'?, HE Jing"?, DENG Ya-yue'?, ZHANG Min", YIN Xiao—bo'**

(1.Biogas Institute of Ministry of Agriculture, Chengdu 610041,China; 2.Key Laboratoary of Development and Application of Rural Renewable
Energy of Ministry of Agriculture, Chengdu 610041, China )

Abstract; In order to enhance the utilization of rice straw, the methods steam explosion (SE ), calcium oxide (Ca0O) and combination of SE/
Ca0 were used to pretreat rice straw, and the characteristic of rice straw and solid—state anaerobic digestion were also investigated. The re—
sults showed that the structure of rice straw was destroyed seriously, as while as the lignin content of rice straw decreased from 17.2% to
12.2% and the removal rate of lignin was 29.1% in the condition of SE/CaO pretreatment. The results of cellulose hydrolysis indicated that
yield of glucose and xylose which pretreat by SE/Ca0 were 877.56 mg-L™ and 400.85 mg-L™, and were increased by 85.43% and 1 283.39%
compared with the untreated samples. The solid—state anaerobic digestion experiment showed that the lag phase of samples pretreat by SE/
CaO was 5 days which shorter 6 day than the untreated samples .The cumulative methane production in previous 30 days accounted 86.4%
of total cumulative methane production in the condition of SE/CaO pretreatment, and the untreated was only 55.7%. The methane production
potential of samples pretreat by SE/Ca0 was 0.24 L+g™ VS which was the highest in three pretreatment, and increased 20.2% than the un—
treated. The fitting results of kinetic model indicated that SE/CaO pretreatment was the more suitable method to pretreat rice straw which
compared with SE pretreatment and CaO pretreatment.
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Figure 2 SEM images of pretreatment groups

AL AT

2.1.2 WA REFYEZE Fr 5

Bl 3 g AN [m] T Ak BR S K R RS FE A 4T 4E R &
TRZE R . FRVTBIAb TR A kb FRL 2T 4k R
5 CK 41AHH A B B4R T, 205 A\ 26.8% 271 %]
30.6%1 31.7% , M & A AL FS A FRAF 4 25 5 1 5 CK
YA EL AR THAS B 5 28V A PR B A BRI 1Y
FLFYER S CK M A — @RI T R, 40l
M 16.5% F[5&5] 14.0%F1 14.5%, i3 40 55 b B
K FERSFE , fE P e R & 15 CK 41 F i A
U s AL BRAL R 2 & 5 CK 41 e



2017 &2 A F R, SRR A AL ESIS AL B K RE RS AT AT R AT Y 397

SO mermop s 2
—ETVL Y
s O EmmAmE
o 30.6 317
ﬁ@ 30} 26.8 ? 27.2 £
Ty
o zoéﬁ 17.2
= gﬁ.ﬁ;ﬁf... : gm.ou.z 16050 B,
3 Bl ;
0K TR A T2
Kb FR AbFR AbFR

B3 AEMAEKEEFRRIFERERE
Figure 3 Content of lignocelluloses contained in different

pretreatment groups

B RTAON N S N A S = NS S= g S N
17.2% T F§E] 12.2% , KBRFATIK 29.1% , T Kl B i
INPPEZRIRIR AL R, M 17.2% F %3 14.2%, Li
SRS 25 A UE S, A A B AN AR A FR IS R (A
R g Z AR & PR, RS ETR.
25 b TERA R A5G T 28 VAR M A 3 A b $
2 FH RS, R T O K R RS AP A R4 4 R
TEERA R

2.1.3 XFEF 4 Z K AR A5 )

IKFERE R Br 5 A R AR e R 2 B B-
(1-4)-D-MLmE A ML, T 4 2 2 AR R
S, AERE L BT, P4k R 4R 4k R 1 e TE
TRV A SR T it Sy Bl ( 3 2 i A A
ARBE) SR 5 R R B TR, o i 4™ R e 1 R P
Az B e AN AR AR DRI AT LR R K i S
N A= 8 4 2 A A ™ i, R DA T A B s
SRR IR S AR NN A

] 4 SRy KRGS /K S X6 v 2 A 5 i B )
AR, 283t 72 h #5535, CK 4 ZEIRHERG Ab B4 |
FACES AL TR | A b T L B A R R A ) R
473.25.510.55.810.25.877.56 mg+ L' Af LA, HEA
A 32 AR AR Ak FER 2 A A W A AR R R Y
B ST CK 4, 125 VR i A B X 2 g /K R G 7
Tif K i S 56 v R A W P B A BH B . Zhang 82K
PR e M A g R A R0 s, 456 2.12 7
FROR AT 4 28 e 25 5 | AR AL A ARG 5 4
PR A I 28 A BRASCR S 4, DR L 30 R 20 1) 2T 44 25 B
TR R

Bl 5 SRy ARRE RS FT /K i 56 AW 7 it B A (]
AR, %5 72 h B5FE,CK 4 ZEVRAREAL PR AR
FBASALFRZE | KA A B (R A = R 43 A 28.96

9007 -m- K
800 | - gy pimigb 3 et e
700} - LA =
600 b —C- BEALNI T
500 } . T

H -~ e
400 ¢ o g

{ s -
300 | . 1
200 | T
100} /5

0 6 12 18 24 30 36 42 48 54 60 66 72 78

i [ /h
H4 HERSETN

Figure 4 Changes of glucose contents

%ﬁfﬁﬁ/mg' L

400 m- K
et ot 2 7 R
300 WAL
[ ey 151

i
o | ~
£ 200; :
% L I T
LU e - -
100 e
[
AL T
[ SO - S - =
OM*.-\..-\.' ..... * . E-:---'\.--'\.-----:--d'\.-d'\.-----:---'\.--'
0 6 12 18 24 30 36 42 48 54 60 66 72 78

fit i)/
5 KESEZWL

Figure 5 Changes of xylose contents
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