o ] . " gembloux
Université Influence of steam explosion pretreatment on the thermal degradation of b agro bio tech
de Lizge cellulose fibers

N. Jacquet 5 5, N. Quievy. C. Vanderghem ,p, J. Devaux. C. Bleckery, M. Paquot,

aDepartment of Industrial Biological Chemistry, Gembloux Agro-Bio Tech, Liege University
bDepartement of Food Technology, Gembloux Agro-Bio Tech, Liége University
< Université Catholique de Louvain, Unité de chimie et de physique des hauts polymeéres, Place Croix du Sud, N°1, B-1348
Louvain-la-Neuve, Belgium

Background and Objectives

The aim of the present work is to compare the effect of different steam explosion pretreatments on the thermal degradation of a bleached cellulose where components like hemicelluloses and
lignin have already been removed by acid and alkaline treatments.

The results of this study show that thermal degradation of cellulose fibres, studied by TGA, is still limited for a temperature process below 240 °C. However, derivative TGA show that thermal
stability of cellulose obtained by these conditions decreases with the increase of temperature.

For temperatures above 250°C, char level is higher at the end of the pyrolysis. According to the literature, the increase of the char level is correlated to an increase of the degradation product!.
Determination of the degradation products in the liquor obtained after the pretreatment show an important increase of furfural and 5-hydroxymethylfurfural concentration with the temperature in
agreement with the increase of the char level. These results confirm the important degradation of the cellulose fibres.

Materials and Methods
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Drying < Centrifugation
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Thermogravimetric analysis 5-Hydroxymethyl Furfural and Fufural analysis
TGA of C200, SE 10 bar, SE 20 bar, SE 30 bar, SE 40 bar and SE 50 Bar at 20 °C/min.
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dTGA curves of C200, SE 10 bar, SE 20 bar, SE 30 bar and SE 40 bar at 20 °C/min.
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Quick increase of HMF and 2F concentration in the liquor obtained at a temperature higher

than 240°C

<« Strong thermal degradation of steam explosion cellulose fibers obtained at temperatures higher than 250°C
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< Decreased of thermal stability of non-degraded steam explosion cellulose samples
<+ Important increase of degradation products in steam explosion liquors obtained at temperatures higher than 240°C
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