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Table 1 Main physicochemical indicators of

experimental materials
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Fig. 1 Apparatus for alkali pretreatment and anaerobic fermentation
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Fig. 2 Anaerobic fermentation process of straw
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Fig. 3 Changing curves of COD concentration
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Table 2 Fractions of cellulose, hemicellulose and

lignin after pretreatment

N e/ %

BULRIIRY A PR A%
0 47.55 10. 27 20. 51

2 59.24 11.93 22.87

4 70.71 8. 88 14. 41

6 71. 68 7.93 14. 41

8 70.78 6. 06 12. 80

10 70. 27 6.71 11.93
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Table 3 The recovery rate of VS and TS after pretreatment

kb BERS R/ d TS/ % VS/%
2 82.32 84.76

4 73.48 75. 83

6 71.83 70. 67

8 67.24 68. 26

10 65.21 61.51
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Fig. 4 The change curves of reducing sugar
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Fig. 5 The changing curves of acetic acid
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Fig. 6 The changing curves of total acid
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Fig. 7 The changing curves of accumulated
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Table 4 The proportion of methane production to

theoretical value in 30 d

Bigbrmmrml/d Mige/mL SRR /mL /%
2 3515 8 288 42.4
4 3244 8 288 39.1
6 2369 8 288 28.6
8 2372 8 288 28.6
10 2629 8 288 31.7
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Table 5 Material balance results
AL FR B B
A i)/ d AN/ g Mt/ g PAFEFR/ %
2 15.8 13.39 15
4 15.8 11.98 24
6 15.8 11. 17 29
8 15.8 10. 79 32
10 15.8 9.72 38
IRAEUR BERY Bt
i i)/ d AN/ g PR g TR Y
2 19. 42 9. 60 49.43
4 18. 01 8.40 46. 64
6 17.20 6. 60 38.37
8 16. 82 6. 60 39.24
10 15.75 7.20 45.71

O3 RS SC W ) - i 11 55 T i B AR, Bkng
SEHT 0. 4% e B (0B R RS AT UL BE 7 d, A
30 d /=S N 2 585 mL AR, &l E N 3.46 ¢
TR SR, 72K N 20.53%  ZESEP T 0. 6%
e BEE A BRI X RS AT AL T 8 d, &% 30 d J5re A R
5,42 o, PERRF 32.26% .

454 WAL B (1) SRR A3 2H AR SR R T
FRA, BIALEE 2 d i, LR BT & i
TR T T4 28RN - 41 Y J2 R4 W e 1) SR 22 IR}, 2
LT Y R IR AR ™ H BE 1) ORI = TR 4R R 38 k)
HORLT AR R S AR RN E R, &
SRTFALER 4 d 12 d B e 7= S SR AH T, B 79 Ak 2
2 dis R, PR A el AL BRE R A 2 d B
WAL BRI IR  FRA P 4F e R AR R R & kA
JNE A S B P SRR R PR R SR
TR R S TAL B (] GA E) 10 d J5, PR AORBS A
T, 3% 2B T A K ek A] fG 9 Ak PE 2 A5 SR
WK, @t WAL LR AL 2 ~ 8 d
B A FF PR R e S AL A T AL BE 10 d 5,
i T 2 WL P A P8 P 8, (A5 DAk b e T ARG o,
PRAE e Pt ad A AR v T DS W 5 T 1) 2 A T B, DT
IRER B AL B RCR (AA R T AN EE 2 d SR E
TR A FIA B S [R] S5 T3 0, BEOAS 1 SR 48

x6 HHEMHARMER

Table 6 Comparison with other studies

Tiff/e | NaOH kfE/% BUGTRRLR)/d  GUE/C  pfisit/s | W3/e | 30 dPiiht/s | PAR/%  BE SO
16 0.4 7 35 0. 85 0 3.46 20.53 [22]
16 1.2 3 35 0. 85 0 7.50 44. 51 [22]
14.7 1.0 8 35 2.05 0 6.47 38.63 [23]
14.7 0.6 8 35 2.05 0 5.42 32.36 [23]
12.39 0.4 8 35 4. 60 6. 40 9.95 42.53 [24]
13. 39 1.2 2 35 4.30 1.73 9.60 49.43 VNI
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Material Conversion of Anaerobic Fermentation on
Alkaline Pretreatment in Different Time

YU Kai, XIE Fei, ZHAO Bo-wei, YUE Xiu-ping®, DUAN Yun
(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

[ Abstract] The alkaline pretreatment method is easy to operate and has remarkable removal efficiency of lignin.
It is a common and effective pretreatment method of straw, nowadays. Corn straw was pretreated with low concen-
tration of alkaline solution (1.2% ) to measure the change of cellulose, hemicellulose and lignin in the raw materi-
als after pretreatment for 2, 4, 6, 8 and 10 d, respectively. The influence of different pretreatment time on fermen-
tation gas production rate and material balance were compared and analyzed by the change of COD, methane pro-
duction rate and gas production rate. Reference for exploring material transformation principle was provided in an-
aerobic fermentation process, the alkaline component and the recovery and utilization of alkaline after pretreatment
were analyzed. The results showed that the highest proportion of hemicellulose was 11.93% after pretreatment for
2 d. The maximum dissociation of hemicellulose was an important reason for high gas production rate. The highest
COD concentration was up to 17.93 g/L and the lowest straw loss rate was only 15.24% in the same time. In the
experiment of anaerobic fermentation, the highest gas production rate of raw material after pretreatment for 2 d is
49.43% , which own dual effects of shortening pretreatment time and improving gas production efficiency under the
premise of high gas production.

[ Key words] alkaline pretreatment anaerobic fermentation methanogenesis material conversion



