Accepted Manuscript

Renewable Energy

AN INTERNATIONAL JOURNAL

Editor-in-Chief: AAM. Sayigh

Catalytic production of furfural by pressurized liquid water liquefaction of flax straw

Laila Jaafari, Hussameldin Ibrahim, Bander Jaffary, Raphael ldem

PII: S0960-1481(18)31015-2
DOI: 10.1016/j.renene.2018.08.065
Reference: RENE 10492

To appearin:  Renewable Energy

Received Date: 28 January 2018
Revised Date: 3 June 2018
Accepted Date: 17 August 2018

Please cite this article as: Jaafari L, Ibrahim H, Jaffary B, I[dem R, Catalytic production of furfural
by pressurized liquid water liquefaction of flax straw, Renewable Energy (2018), doi: 10.1016/
j-renene.2018.08.065.

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.renene.2018.08.065

N =

17

18

19

20

21

22

23

24

25

26

27

28

29

Catalytic Production of Furfural by Pressurized Liquid Water
Liquefaction of Flax Straw

Laila Jaafari, Hussameldin Ibrahim*, Bander Jaffd&gphael Idem*

Clean Energy Technologies Research Institute (CE HRocess Systems Engineering, Faculty
of Engineering and Applied Science, University @gia, 3737 Wascana Parkway, Regina, SK,
S4S 0A2, Canada.

*Corresponding Author. Tel.: 1.306.337.3347; fax306.585.4855
E-mail address: hussameldin.ibrahim@uregina.ca

*Corresponding Author. Tel.: 1.306.585.4470; fax316.585.4855
E-mail address: raphael.idem@uregina.ca

Abstract

In this study, the throughput and kinetics of fugiuproduction by the liquefaction of wet flax
straw was conducted. The reaction was carriedotits temperature range of 200 to 8¢5
pressure of 0 to 60 bar, retention time in the eaoig to 120 min, catalyst amount of 0.5to 1.5
g, and a flax straw mass fraction of 10% usingehypes of solid acid catalystg:—alumina, H-
ZSM-5, and silica-alumina. The results show thathlghest yield of furfural was obtained using
v -alumina catalyst of weight of 1 g and the highestversion of 66% at 325 °C. It was found
that the acidity of the catalyst is key to enhatieeproduction of furfural with a direct
correlation with the number of the Lewis acid sitBlse catalysts in order of the number of
Lewis acid sites was found to he—alumina > H-ZSM-5 > silica-alumina. The kinetidalavere
also developed using an empirical rate model. Tpaeent activation energy was found to be
9.46 kJ/mol and the reaction order was 2.0. Alse,nhodel-predicted rate showed a good

agreement with the experimental rates with mora 8126 accuracy.
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