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Abstract; The acid and alkali pretreatment method was employed to explore the different effect of straw
pretreatment on reducing sugar component and methanogenic features of straw hydrolysate. The results
indicated that xylose was the major component in the mixed reducing sugar solution in the tests with
higher HC] concentration(9% and 7% ) , however that of glucose was slightly higher than xylose in the
tests with lower Ca( OH), concentration(2 g/1. and 4 g/L.) in the early 48 h. Methanogenic features with
different ratio of glucose and xylose was studied and indicated it was significantly affected by the mole
fraction of glucose in mixture. The biogas yield increased with the xylose increasing, and the lowest
biogas 191. 75 mL/g was in the test of 100% glucose, while the highest biogas yield 633. 14 mL/g and
energy conversion efficiency 26.40% were both in the test of 25% glucose. There was certain biogas
production delay for pure xylose test.
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WH2.4.6.10 8 g/L S50 ; AR Ca(OH), it & ¥
JEE XTI ) AR Jo i ViR B ) A A 5 3, ROWH B R
70 il 22 91| 5 ) A R I BT AE 2 ~ 10 g/L JEFI N,
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IF,48 b i A BT o e A, LAV BT o R A Y
A ERE R O BN T B R R A, BRI



JEF 45 REAT AR 0K JEURE 20 70 R AE B 7= F e 179

55 10 1
700 —m-HClRESH0%
—@— HCl it 73 43%
650 | —A—HCl it sh45%

—w— HCl it 50 507%

14007  —m— HCl {4 4501%
—@— HCl i 50 53%
1200  —&— HCI i/ 45%
—%— HCl Jii &5 507%

L

T
o € HCI R 43 509% = 1000 € HCL it 50 409%
2 600 | P
£ E
= i 800
¥ 550 é
Ia IE 600 [
= 500 ~
- Z 400
T4s0 200 -
1 1 1 1 1
0 12 24 36 48 60 0 12 24 36 48 60
i1 /b It /b
6007 - Ca(OH), it %2 gL 00— Ca(OH), i it 1K 2 /L
—@— Ca(OH), Jii it ik /&4 g/L —@- Ca(OH), i i /)% 4 o/L
- S00f  —A— Ca(OH), il /i6 gL _ So0F A~ Ca(OH), fifit i/l o/L
- —¥— Ca(OH), it i /i Ji£8 o/L T ~¥~ Ca(OH), T i J48 o/L.
é” 00k —&— Ca(OH), JJit ik 10 g/ 5&” a0k € CalOH), Itk /E10 g/L
XY =
i =
% 300t % 3001
= b,
:*35 200 \;;; 200 |
= 2
T o100t 100 F
1 1 1 1 1 1 1 1 1 1
0 12 24 36 48 60 0 12 24 36 48 60
1)/ h I/
Bl 1 FERE HCL Ca( OH) , kb 38 J5 /K fif 380 H A9 0 285 % AW I o ok 3
Fig.1 Concentration of glucose and xylose in hydrolysate of rice straw pretreated by acid or alkali
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Fig.2 Biogas yield with various glucose mole fractions
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Tab.1 Model parameters of modified Gompertz

2

N P/ Rm/, A R tgo P,
% mL mL-h ! /h /h /mL
100 93.47  25.39 23.87 1 27.18 (?30;{7)
75 280.72 54.00 22.48 1 27.23 (218000';2)
50 386.43  3.54 1.89 0.8 97.90 (5251.58'99‘; )
25 963.18  8.96 12.08 0.90 110.68 (4?.95'40671,0 )
0 665.58 9.06 10.55 0.94 77.87 (6?06.74‘; )
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H e I Bl DR, EL A 1y T Py 2 5500 WL H: 7= H o 17 452
NSRS

R R T MG S =R (E2) N
BT, e AL 34 21 g 4 %5 W8 B8 JR 43 5 25% , L f
Fi 7= 2%k 120. 38 mL/g, P25 % K 633. 14 mL/g, fig
HREALHOR N 26.40% , 45 Al b fe o Hok o4l
ARBHAL A, B 5 %65 % BE JR 43 % 0% B iy HY Bt 77 22
7 83.25 mL/g, 72 /K %k 524. 76 mL/g ik F 50% kb
FHZH 583.26 mL/g, {H X HH B 7= 38 5 ) 50% 4b B 20
72.54% , [N I RE IR S AL AL R 18.64% , 5 T 50%

Ak PR 1 RE PR B AL AR 15, 71 % o AT L, A 4 R AN
AN G ANE BE R 23 B4R v A Bl T e e R
S AE AR R R R W (25% Ab AL A
PEARTR R 1T 11 % ) I e T L
ARG, DRI 0t SR B A AR Oy TR A B 3L R e A ) T
B 7 H e R 0 P ) A PR BT, DT AR A A
e A TR e
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Tab.2 Energy conversion efficiency and

biogas production rate

T IR B %
ZH

100 75 50 25 0
BRFE A/ mL 1534 3451 4666 5065 4198
AR TR R/ mL 287 738 1051 936 731
b5z S 2 i/ m L 93 281 386 963 666
Re b LA/ % 4.14 11.36 15.71 26.40 18.64
SRR /mL-g ! 191.75 431.39 583.26 633.14 524.76
H e =% /mL-g ™! 11.63 35.13 48.25 120.38 83.25

R Z,HE 100% \75% 50% % ) % % B IR 53 %1
B W AL BEZE v i A o G W L, e R
ot 7 2 T e 5 5 AL BRI B 2 T B R i) et 0 e 2
B (100% ) J2 8, Fo7= 338 W e 77 28 T g et 7 A Ak
LA R T5% RhFRAL (1) 44. 45% 33. 11% F136. 44%
A DL AR AT AL Z IR G R, 7 AR L N R [
B ,100% \75% 50% A B SR AR S H b
S R R, S i 75.53% (72.42% |
73.14% , i 25% F1 0% At ¥ 40 5 49.29% |
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B, mg/L
S, —— R IEYI BRI U6 BB, mg/ L
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P COD v 54 1R & L 4] (0. 83 1 0.97) , 5 Jil i i
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Tab.3 Effect of ratio of glucose and xylose on acidification kinetics parameters and fermentation productions

] 2 ATypy Yypa qyra % VFA 2153 7 o5 2 5 50/ %
D,/ % Typa/Scop

JEE IR 53 B/ Pe /mg-L ™! /mg-mg "' /mg-mg "' Hy, H,, H,, Hy,
100 4239 53. 66 0.83 0. 60 52.37 10 13 30 46

75 6 847 85.58 0.97 0. 88 83.52 1 27 10 62

50 4264 53.30 0. 68 0.71 52.01 3 21 8 68

25 2378 29.73 0.35 0. 68 29.01 7 17 7 69

0 4 385 54. 81 0.59 0.89 53.49 0 15 8 77
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