Upgrading of biogas produced from anaerobic digestion of OFMSW using coffee ground biochar
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Abstract
[bookmark: _GoBack]Anaerobic digestion of organic fraction of municipal solid waste (OFMSW) usually produce biogas composed of 50% methane (CH4) and 40% carbon dioxide (CO2) along with small concentration of hydrogen (H2) and hydrogen sulfide (H2S) and these compositions are dependent on waste composition and organic load. The utilization of biogas as biomethane in the natural gas grid or in combined heat and power systems (CHP) involves the removal of CO2 and other impurities and these upgrading steps are usually achieved through capital intensive technologies such as membrane separation, pressure and temperature-swing adsorption or amine (solvent) adsorption (Shen et al., 2015). In-situ upgrading of biogas using biomass-based adsorbent as a cheaper alternative is proposed in this study. The adsorbent was produced from the residue of coffee ground using hydrothermal carbonization (HTC) and the produced biochar has a pH of 5.15, total solid (TS) of 91.9 % and volatile solid (VS) of 75.1 %. Anaerobic digestion (AD) experiments were conducted in 5 L digesters (working volume of 3 L) with organic loading rate (OLR) of 1 kg VS/[m3.d]) at mesophilic temperature (36.6 °C) by a hydraulic retention time (HRT) of 25 days. The methanogenic lag phase was not observed in digester treated with only OFMSW while the digester amended with 20% biochar (based on VS) had a longer lag phase, producing biogas after the third day of AD. However, the methane content in the digester amended with 20% biochar was 10% higher when compared with the digester treated only with OFMSW after HRT of 15 days. The biochemical methane potential (BMP) of biochar at OLR of 1 kg VS/[m3.d]) revealed that the contribution of the additive to the volume of biogas produced in the digester amended with 20% biochar was insignificant. Improved biogas production in the digester amended with biochar could be attributed to direct interspecies electron transfer between the syntrophic microorganisms (Cruz et al, 2014; Shen et al, 2015) thereby enhancing digestibility of the organic matter in OFMSW. The influence of biochar addition on the process stability of AD of OFMSW at higher OLR (2.0 – 5.0 kg VS/[m3.d]) and HRT of 60 days will be investigated. Coffee ground wastes which are hitherto discarded can serve as an additive for biogas upgrading and the resultant digestate should have improved soil amendment properties thereby creating a closed loop circular economy.
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