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Abstract: This research study aimed to examine the effect of various parameters on sustainable biogas
production through the anaerobic digestion of organic matter. A laboratory-scale biogas digester was used
to evaluate the impact of different feedstock compositions, temperatures, pH levels, retention times, mixing
and agitation, inoculum, and operating conditions on biogas production efficiency and yield. Biogas yield,
quality, and composition were measured and analyzed to identify the optimal conditions for sustainable
biogas production. The results of the study indicated that feedstock composition, temperature, pH, retention
time, mixing and agitation, inoculum, and operating conditions all had significant impacts on biogas
production efficiency and yield. Specifically, feedstock composition and retention time were found to be the
most critical factors affecting biogas production. A high carbon-to-nitrogen (C:N) ratio in the feedstock
and longer retention times were associated with higher biogas yields. The findings of this study have
important implications for the development of more efficient and sustainable biogas production systems. By
optimizing the various parameters involved in biogas production, it is possible to improve the efficiency and
yield of biogas production, while minimizing environmental impact. This research contributes to the
growing body of knowledge on sustainable energy generation and waste management, and highlights the
potential of biogas production as a renewable energy source.

Keywords: Biogas, Sustainable, Feedstock composition

REFERENCES

[1]. Demirel B, Scherer P. The roles of acetotrophic and hydrogenotrophic methanogens during anaerobic
conversion of biomass to methane: a review. Rev Environ Sci Biotechnol. 2008;7:173-190.

[2]. Kothari R, Pandey AK, Kumar S, Tyagi VV, Tyagi SK. Various methods available for the treatment of solid
waste: a review. Re-new Sustain Energy Rev. 2017;70:312-327.

[3]. LiY, Park SY, Zhu J. Solid-state anaerobic digestion for methane production from organic waste. Renew
Sustain Energy Rev. 2011;15:821-826.

[4]. LiuY, Xu H, Tay JH. Effect of pH on thermophilic anaerobic digestion of kitchen waste. J Environ Manage.
2003;69:149-156.

[S]. Mata-Alvarez J, Macé S, Llabres P. Anaerobic digestion of organic solid wastes. An overview of research
achievements and pers-pectives. Bioresour Technol. 2000;74:3—16.

[6]. Mshandete AM, Bjornsson L, Kivaisi AK, Rubindamayugi MS. Effect of substrate concentration,
temperature and pH on biogas production from cattle manure. Afr J Sci Technol. 2006;7:1-9.

[7]. Samson R, LeDuy A, Guiot SR. Effect of mixing on anaerobic digestion of municipal sludge. Biotechnol
Bioeng. 1986;28:503-511.

[8]. Wang X, Yang G, Feng Y, Ren G, Han X. The effect of C/N ratio on the performance of anaerobic co-
digestion of dairy manure and maize straw: focusing on ammonia inhibition. Bioresour Technol.
2014;167:429-436.

[9]. WuW, Ye L, Zhao Y, et al. Effect of temperature on anaerobic digestion of kitchen waste: performance and
microbial characteristics. Bioresour Technol. 2009;100:2618-2624.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-8922 804
www.ijarsct.co.in



(/ IJARSCT ISSN (Online) 2581-9429

X%
IJARSCT

Volume 3, Issue 2, March 2023
Impact Factor: 7.301

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

[10]. Zhang Y, Banks CJ, Heaven S, Liu R. The impact of mixing on methane production during the anaerobic
digestion of organic waste: a review. J Environ Manage. 2014;146:30-45.

[11]. https://www.statista.com/statistics/1032922/biogas-capacity-global.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-8922 805
www.ijarsct.co.in



