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Experiments on Pretreatment and Anaerobic Digestion of
Asparagus Stalk for Biogas Production
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Abstract

NaOH pretreatment of asparagus stalk without fluid water and its anaerobic digestion after
pretreatment were performed in order to improve biogas production. Effects of pretreatment time, particle
size and NaOH concentration on contents of cellulose, hemicellulose and lignin and yield of biogas were
investigated in a bench scale anaerobic digester. Results showed that start-up time of test group with
pretreatment time of 15 ~20 d was 10 d earlier than that of test group without pretreatment. After the
asparagus stalk was crumbled and cut, the start-up time of test group without screening was 5 ~ 15 d
earlier than that of groups with different particle size after screening. At the same time, the fermentation
time was shortened by 23 d. Total biogas yield of test groups using 5% NaOH in pretreatment were
453.82% and 84.58% higher than groups with 10% and 0% NaOH in pretreatment, respectively. After
integrated analysis of experimental results, the suitable NaOH pretreatment conditions were determined as
follows: NaOH pretreatment of 15 ~ 20 d, no screening after crumbling and cutting and with NaOH
concentration of 5% . Under this kind of pretreatment conditions, methane content of biogas during
anaerobic digestion was above 70% , while pH value was above 7. 5 ,which were located in normal range.
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Tab.1 Physical and chemical characteristics of asparagus

stalk and inoculation sludge
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S 2k 3R R AR B % 18.22
o 2 2 K A Sy B/ % 33.52
AR B (ADL) 5T 5t 53 50/ % 11.10
pH {H 8. 13
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Fig.1 Schematic diagram of experimental setup
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Tab.2 Cellulose,hemicellulose and lignin content after pretreatment and biogas fermentation %
oAb 3 RBEIE
B H Jib 3 5]

LR 4R NS FAYgR AR NS
35d 5.12 27.90 8.63 8.57 32.11 31.78
30d 5.44 26. 68 8. 18 9.36 35.18 30.78
25d 5.66 28. 06 8.34 9.59 34.75 29.77
20d 7.41 25.83 8.94 9.20 32.03 30. 11

AL BB (]
15d 9.61 28. 46 9.29 11. 65 30. 00 29.49
10 d 14.38 32.08 11. 61 13. 69 29.39 25.79
5d 15.97 30. 82 11. 47 14.59 30. 37 24.77
A fik B 17.20 33.60 11.08 12.15 33.06 29.17
VN 6. 40 28.47 7.52 11.29 32.37 27.76
/INT4H 14.25 32.74 6.55 12.72 31.80 29.95
4~6H 13.37 33. 46 6.72 15.10 33.93 28.36
RS 6~8H 8.83 32.63 10. 02 14. 21 31.22 30. 61
8§~12 H 17.12 28.61 9.60 10.75 31.16 28.17
12~18 H 15. 80 29.08 10. 19 14. 00 28. 84 31.84
18 ~40 H 9.98 29.51 11.29 13.59 29. 66 32.89
A 4b B 12.92 37.38 12.36 12.91 30. 11 29.07
2.5% 7.17 18. 65 11.71 11. 40 29. 40 36.27
NaOH Jii & 508X 5.0% 3.94 24.92 7.31 8.17 34.59 33.98
7.5% 3.26 27. 60 6.72 2.69 27.10 33.78
10. 0% 4.22 26.23 3.42 3.54 24.96 45.50
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