Accepted Manuscript E—

BIORESOURCE
TECHNOLOGY

Review

Cascading biomethane energy systems for sustainable green gas production in
a circular economy

David M. Wall, Shane McDonagh, Jerry D. Murphy

PII: S0960-8524(17)31231-2

DOI: http://dx.doi.org/10.1016/j.biortech.2017.07.115
Reference: BITE 18535

To appear in: Bioresource Technology

Received Date: 23 June 2017

Revised Date: 19 July 2017

Accepted Date: 21 July 2017

Please cite this article as: Wall, D.M., McDonagh, S., Murphy, J.D., Cascading biomethane energy systems for
sustainable green gas production in a circular economy, Bioresource Technology (2017), doi: http://dx.doi.org/
10.1016/j.biortech.2017.07.115

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.biortech.2017.07.115
http://dx.doi.org/10.1016/j.biortech.2017.07.115
http://dx.doi.org/10.1016/j.biortech.2017.07.115

Cascading biomethane energy systems for sustainable green gas production in a circular economy

David M. Wall*?, Shane McDonagh"?, Jerry D. Murphy" >

'MaREI Centre, Environmental Research Institute (ERI), University College Cork (UCC), Ireland
’School of Engineering, University College Cork (UCC), Ireland

*International Energy Agency Bioenergy Task 37 “Energy from Biogas”

Abstract

Biomethane is a flexible energy vector that can be used as a renewable fuel for both the heat and
transport sectors. Recent EU legislation encourages the production and use of advanced, third
generation biofuels with improved sustainability for future energy systems. The integration of
technologies such as anaerobic digestion, gasification, and power to gas, along with advanced
feedstocks such as algae will be at the forefront in meeting future sustainability criteria and
achieving a green gas supply for the gas grid. This paper explores the relevant pathways in which an
integrated biomethane industry could potentially materialise and identifies and discusses the latest
biotechnological advances in the production of renewable gas. Three scenarios of cascading

biomethane systems are developed.
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