
Accepted Manuscript

Evaluation of biogas and syngas as energy vectors for heat and
power generation using lignocellulosic biomass as raw material

Juan Camilo Solarte-Toro, Yessica Chacón-Pérez, Carlos Ariel
Cardona-Alzate

PII: S0717-3458(18)30010-1
DOI: doi:10.1016/j.ejbt.2018.03.005
Reference: EJBT 313

To appear in:

Received date: 28 September 2017
Accepted date: 20 March 2018

Please cite this article as: Juan Camilo Solarte-Toro, Yessica Chacón-Pérez, Carlos Ariel
Cardona-Alzate , Evaluation of biogas and syngas as energy vectors for heat and power
generation using lignocellulosic biomass as raw material. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Ejbt(2018), doi:10.1016/j.ejbt.2018.03.005

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.

https://doi.org/10.1016/j.ejbt.2018.03.005
https://doi.org/10.1016/j.ejbt.2018.03.005


AC
CEP

TE
D M

AN
USC

RIP
T

Solarte-Toro JC, Chacón-Pérez Y, Cardona-Alzate CA. Evaluation of biogas and syngas as energy 
vectors for heat and power generation using lignocellulosic biomass as raw material. . Electron J 
Biotechnol (2018), https://doi.org/XXXXXX 

 
Electronic Journal of Biotechnology 
EJBT-D-17-00145 
Special Issue: ATHENS2017 REVIEW 
Received: Sep 28, 2017 
Accepted: March 12, 2018 
Areas:  Biotechnology Industry; Process Biotechnology; 

 

Evaluation of biogas and syngas as energy vectors for heat and power generation 
using lignocellulosic biomass as raw material. 
 
Juan Camilo Solarte-Toro, Yessica Chacón-Pérez, Carlos Ariel Cardona-Alzate* 
 
Instituto de Biotecnología y Agroindustria, Universidad Nacional de Colombia, Manizales Campus, Km 09 
vía al Magdalena, Colombia 

 
Corresponding author: ccardonaal@unal.edu.co  
 
Abstract  
 
The use of non-renewable energy sources to provide the worldwide energy needs has 
caused different problems such as global warming, water pollution and smog production. 
In this sense, lignocellulosic biomass has been postulated as a renewable energy 
source able to produce energy carriers that can cover this energy demand. Biogas and 
syngas are two energy vectors that have been suggested to generate heat and power 
through their use in cogeneration systems. Therefore, the aim of this review is to 
develop a comparison between these energy vectors considering their main features 
based on literature reports. In addition, a techno-economic and energy assessment of 
the heat and power generation using them as energy sources is performed. If 
lignocellulosic biomass is used as raw material, biogas is more commonly used for 
cogeneration purposes than syngas. However, syngas from biomass gasification has a 
great potential to be employed as chemical platform in the production of value-added 
products. Moreover, the investment costs to generate heat and power from 
lignocellulosic materials using the anaerobic digestion technology are higher than those 
from the gasification technology. As a conclusion, it was evidenced that upgraded 
biogas has higher potential to produce heat and power than syngas. Nevertheless, the 
implementation of both energy vectors into the energy market is important to cover the 
increasing worldwide energy demand.  
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