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Effect of different pretreatments on biogas production characteristics
of anaerobic fermentation of wheat straw
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Abstract: [Objective] The study was to explore the effect of different biological and chemical pretreat-
ments on biogas production of wheat straw by anaerobic fermentation to find a more effective pretreatment
to improve energy conversion of straw. [Method) A batch of experiments under the condition of 8% mass
fraction of total solid were conducted in a self-manufactured anaerobic fermentation reactor, with wheat
straw pretreated by biological methods (complex microbial agent, sugar fermentation enzyme and biogas
slurry) ,and chemical methods (NaOH (amount: 60 g/kg),and NH; « H,O (20 mL/L))as fermentation
materials,and the untreated as control(CK),and the substrate of constant temperature fermentation pool
as inoculation substance. The biogas production rate, biogas yield,and the change of methane content and

pH value were determined at 35 °C and compared the biogas production index at different pretreatments,
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which included total solid (TS) gas yield,volatile solid (VS) gas yield and average methane content. [Re-
sult] Every pretreatment could increase the gas production peak obviously,and shorten the time of peak
appearance. The results showed that the biogas yield after different biological and chemical pretreatments
was raised by 5. 85% —48. 16 % ,NaOH >complex microbial agent>>sugar fermentation enzyme ™ biogas
slurry>>ammonia>>CK,the average content of methane improved by 15.06% —39. 47% after different pre-
treatments. The total biogas production of wheat straw under NaOH pretreatment was 12 620 mL, which
was 48.16%,39. 47% higher than CK. In addition, the average methane content was 46. 8% higher than
CK. The pH value of all pretreatment decreased in initial stage,and increased in the next stage,then stabi-
lized with anaerobic digestion carried on. The TS and VS gas yield of NaOH pretreatment were significant-
ly higher than other pretreatments (P <C0. 05). [Conclusion] The method of wheat straw pretreated by

NaOH (amount:60 g/kg) can improve biogas production effectively at 35 °C.
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Fig. 1 Controllable and constant temperature anaerobic fermentation device

1. Temperature controlling box;2. Temperature sensor;3. Heating wire; 4. Fermentor;

5. Water thermostat system; 6. Biogas-collecting bottle; 7. Graduated flask
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Fig. 2 Effect of different pretreatments on daily gas production (A) and cumulative gas production(B) of wheat straw
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Fig. 3 Effect of different pretreatments on total gas production of wheat straw

Different lowercase letters indicate significant difference (P<C0. 05)
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Fig. 4 Effects of different pretreatments on methane content during anaerobic fermentation of wheat straw
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Fig. 5 Effect of different pretreatment on pH value during anaerobic fermentation of wheat straw
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Table 1 Biogas production index of the raw materials anaerobic fermentation at different pretreatments

STERER TS PR Gl - g ) VSR L - g R A R
Treatment method TS gas yield VS gas yield Average methane content
24 Complex microbial agent 298.69 b 324.17 b 41.3
BEREEF Sugar fermentation enzyme 293.07 b 318.18 b 39.6
B Biogas slurry 268.74 ¢ 291.82 ¢ 38.6
NaOH 306. 76 a 332.78 a 46. 8
2K NH; » H,O 219.15 d 237.90 d 39.0
CK 207.05 e 224.91 e 33.6

TE : [ SV B R AR AR [RNG TR R 7E P=500K P 122 3.

Note: Values followed by different letters are significantly different at P=5% level.
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