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Experiments on Anaerobic Digestion of Peanut Shell for Biogas Production Under NaOH Pretreatment
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Abstract: The effect of NaOH pretreatments on characteristics of the biogas production of peanut shell was studied by experiment. In order to
improve the biogas yield and potentiality, NaOH pretreatment of peanut shell without fluid water was performed at normal temperature in dif—
ferent mass fractions of sodium hydroxide solution, which were 2%, 4%, 6%, 8%. Simultaneously, another non—use NaOH pretreatment was
performed under distilled water. After the pretreatment, a batch of experiments of peanut shell were conducted in a self-manufactured anaero—
bic fermentation reactor, under the condition of 8% mass fraction of total solid, (35+1)°C, pH value 7.0~7.6. The experiment was conducted
to investigate the effect of sodium hydroxide pretreatment in different mass fractions on gas production, pH values, methane content during
the process of anaerobic fermentation of peanut shell. The results showed that, the total gas production of peanut shell under 4% NaOH pre—
treatment was 28 083 mL, which was 48.91% and 35.72% higher than non-use of NaOH pretreatment and 8% NaOH pretreatment, respec—
tively. In addition, the methane content under 4% NaOH pretreatment reached more than 60%, and the average methane content was higher
than non—use NaOH pretreatment, 2% and 8%NaOH pretreatments. The pH value fluctuated in initial stage, after anaerobic digestion for 13
days, it stabilized at around 7.2. The differences of TS gas yield, VS gas yield and average methane content were significant between 4%
NaOH and non-use NaOH pretreatment, 4% and 8% NaOH pretreatment(P<0.05 ), respectively. By contrast, the differences were not signif—
icant between 4% and 2%NaOH pretreatment, 4% and 6% NaOH pretreatment (P>0.05), respectively. All the results indicated that 4%
NaOH pretreatment was much better.
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Table 1 The physical and chemical characteristics of peanut

shell and inoculation
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Figure 1 The schematic diagram of the experimental setup
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Figure 3 Effects of different mass fraction of NaOH pretreatment on

pH value variation during anaerobic fermentation of peanut shell
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Figure 2 Effects of different mass fraction of NaOH pretreatment on biogas production of peanut shell
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Figure 4 Effects of different mass fraction of NaOH pretreatment on methane content during anaerobic fermentation of peanut shell
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