Accepted Manuscript

ENERSGY

Non-oxidative torrefaction of biomass to enhance its fuel properties

Ana Alvarez, Dositeo Nogueiro, Consuelo Pizarro, Maria Matos, Julio L. Bueno

ScionceDirct

PII: S0360-5442(18)31062-4
DOI: 10.1016/j.energy.2018.06.009
Reference: EGY 13051

To appearin:  Energy

Received Date: 2 April 2018
Revised Date: 8 May 2018
Accepted Date: 2 June 2018

Please cite this article as: Alvarez A, Nogueiro D, Pizarro C, Matos Mari, Bueno JL, Non-oxidative
torrefaction of biomass to enhance its fuel properties, Energy (2018), doi: 10.1016/j.energy.2018.06.009.

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.energy.2018.06.009

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

NON-OXIDATIVE TORREFACTION OF BIOMASS TO ENHANCE ITS FUEL

PROPERTIES

Ana Alvarez, Dositeo Nogueiro, Consuelo Pizarro*, Maria Matos, Julio L. Bueno

Department of Chemical and Environmental Engineering, Faculty of Chemistry,

University of Oviedo, Julidn Claveria 8,33006 Oviedo, Asturias, Spain
*corresponding author

Email address: pizarroconsuelo@uniovi.es

ABSTRACT

Torrefaction upgrades the biomass as an energy source enhancing its poorest
characteristics. Non-oxidative torrefaction of six biomass samples (pine,
eucalyptus, chestnut, holm oak, olive tree pruning and vine shoot) was
conducted in a tube furnace reactor within the range 200-300 °C and proximate,
ultimate and heating value analysis as well as wettability studies were carried
out to characterize the torrefied samples and find the optimal temperature of the
process. In addition, Pyrolysis-gas chromatography/mass spectrometry (Py-
GC/MS) was performed and chemical-kinetics parameters of torrefaction were
obtained at optimal temperature. At optimal torrefaction temperature, moisture
was reduced up to 2.5 % and H/C and O/C atomic ratios up to 1.3 and 0.6,
respectively. Contact angle measurements show an increase in hydrophobic
behaviour. Lignin was affected by torrefaction since decomposition products
from guaiacyl (G) and syringyl (S) units were released during Py-GCMS

experiments. The global reaction order was 2.2 and kinetic constant values
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