Biogas production from OFMSW is enhanced by nickel addition in a two stages system compared with a conventional digester
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Abstract 
Biogas production from organic fraction of municipal solid waste (OFMSW) is a promising alternative for producing fuel. Nevertheless, one stage anaerobic digestion (OSAD) has limitations since maintaining the stability of the process is challenging and requires certain strategies that include two-stage (TSAD) and the addition of trace metals such as Ni2+. In this sense, the main objective of this research was to determine the effect of the addition of different concentrations of Ni2+ on the production of H2-rich biogas through dark fermentation process followed by CH4-rich biogas production in a second stage. The impact of TSAD and OSAD as well as the addition of Ni2+ on microbial communities were also examined. OSAD and TSAD were performed in sequencing batch reactors. The Ni2+ effect was analyzed in the acidogenic reactor with 0, 0.1 and, 0.5 mg Ni2+/gVSinoculum. The acidogenic effluents were fed in the second stage to produce CH4-rich biogas. The results showed that it was possible to increase the CH4-productivity and the SMY by 72% and 98%, respectively, by operating in TSAD compared with OSAD. Regarding the Ni effect, the CH4-productivity and the SMY increased 127% and 380% when the reactor was fed with the effluent enriched with Ni (from cycles 15-32), compared with OSAD. Regarding the microbial communities, important differences in community structure from each stage were found. Cloacimonadia and JS1 were the most significant class in the first stage, and Methanobacteria and Actinobacteria were the predominant class in the second stage.
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Fig. 1. Methane yields and productivities.
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