Accepted Manuscript E—

BIORESOURCE

The carbon dioxide gasification characteristics of biomass char samples and
their effect on coal gasification reactivity during co-gasification TECH NOLOGY

Lihle D. Mafu, Hein W.J.P. Neomagus, Raymond C. Everson, Gregory N.
Okolo, Christien A. Strydom, John R. Bunt

PIIL: S0960-8524(17)32188-0

DOI: https://doi.org/10.1016/j.biortech.2017.12.053
Reference: BITE 19308

To appear in: Bioresource Technology

Received Date: 13 November 2017

Revised Date: 15 December 2017

Accepted Date: 16 December 2017

Please cite this article as: Mafu, L.D., Neomagus, HW.J., Everson, R.C., Okolo, G.N., Strydom, C.A., Bunt, J.R.,
The carbon dioxide gasification characteristics of biomass char samples and their effect on coal gasification
reactivity during co-gasification, Bioresource Technology (2017), doi: https://doi.org/10.1016/j.biortech.
2017.12.053

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.biortech.2017.12.053
https://doi.org/10.1016/j.biortech.2017.12.053
https://doi.org/10.1016/j.biortech.2017.12.053

The carbon dioxide gasification characteristics of biomass char samples and their effect

on coal gasification reactivity during co-gasification

Lihle D. Mafu®, Hein W.J.P. Neomagus™” *, Raymond C. Everson™®, Gregory N. Okolo”",
Christien A. Strydom® and John R. Bunt”

“Chemical Resource Beneficiation (CRB), School of Physical and Chemical Sciences, North-
West University, Potchefstroom Campus, Private Bag X6001 Potchefstroom, 2520, South
Africa

bSchool of Chemical and Minerals Engineering, Private Bag X6001, North-West University,
Potchefstroom Campus, Potchefstroom 2520, South Africa

*Hein.Neomagus @nwu.ac.za

Abstract

The carbon dioxide gasification characteristics of three biomass char samples and bituminous
coal char were investigated in a thermogravimetric analyser in the temperature range of 850—
950 °C. Char SB exhibited higher reactivities (Rj, Ry, R¢) than chars SW and HW. Coal char
gasification reactivities were observed to be lower than those of the three biomass chars.
Correlations between the char reactivities and char characteristics were highlighted. The
addition of 10% biomass had no significant impact on the coal char gasification reactivity.
However, 20 and 30% biomass additions resulted in increased coal char gasification rate.
During co-gasification, chars HW and SW caused increased coal char gasification reactivity
at lower conversions, while char SB resulted in increased gasification rates throughout the
entire conversion range. Experimental data from biomass char gasification and biomass-coal
char co-gasification were well described by the MRPM, while coal char gasification was

better described by the RPM.
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1 Introduction

The use of biomass in energy applications has been receiving significant attention lately.
Based on their chemical and structural characteristics, various biomass wastes and energy
crops have been identified as possible feedstock for different energy applications (Mata et al.,
2010). Woods, weeds, grasses, leaves, agricultural wastes and municipal wastes have found

applications in the production of methane (Gunaseelan, 1997), fuel pellets (Liu et al., 2014),
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