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Abstract:In order to improve the biotransformation rate of Spartina alterniflora, effect of NaOH-treatment on anaerobic dry-mesophilic
digestion of Spartina alterniflora and feasibility of NaOH-treatment as a pretreatment of biogas residues of Spartina alterniflora for
advanced anaerobic biogasification were conducted under lab-scale conditions. The results indicated that there was less improvement to
biogas yield with NaOH-treatment and the cumulative biogas yield of Spartina alterniflora was 358. 94 mL/g TS which was 92.42% to
that of control ( CK). However, the average methane content was improved slightly with 1.84% improvement. After solid-state
pretreatment with 5% NaOH solution for 48 h, the biogas residue of Spartina alterniflora was used for advanced biogasification. This
experiment was conducted under 35°C +1°C with initial total solid loading of 8% . The cumulative biogas yield was 209. 73 mL/g TS
with 70. 78% of average methane content, but the biotransformation rate was only 23.29% which was much lower than that of Spartina
alterniflora. The fermentation type was propionic acid type fermentation. After two-phase fermentation treatment, cellulose content was
decreased significantly while lignin and hemicellulose content were increased. The crystalinity of cellulose of biogas residue decreased
after two-phase anaerobic fermentation which was consistent to result of FTIR. The comprehensive analysis of experiment indicated that
biogas residue of Spartina alterniflora was still a good material for biogas production and NaOH-treatment was a good pretreatment for
biogas production.
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Fig. 1 Daily and cumulative biogas yields during
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Fig.2 Changes of methane contents of biogas

during dry mesophilic anaerobic digestion
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Table 2 Physico-chemical properties of digested S. alternaflora

before and after post-fermentation process
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Fig. 6 FT-IR spectra patterns of digested S. alternaflora

obtained before and after anaerobic digestion
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Fig.7 Fingerprint region of FTIR spectra of digested S. alterniflora

obtained before and after anaerobic digestion
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Fig. 8 X-ray diffraction patterns of digested S. alternaflora

obtained before and after anaerobic digestion
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Table 3  Relative contents of various carbon types calculated by > C-NMR spectra of digested S. alterniflora

obtained before and after anaerobic digestion
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