Accepted Manuscript

ENVIRONMENTAL
Title: THERMAL DECOMPOSITION UNDER OXIDATIVE
ATMOSPHERE OF LIGNOCELLULOSIC WASTES:
DIFFERENT KINETIC METHODS APPLICATION }\’,.. ,

Authors: Anabel Fernandez, German Mazza, Rosa Rodriguez Y

PII: S2213-3437(17)30652-8
DOI: https://doi.org/10.1016/j.jece.2017.12.013
Reference: JECE 2060

To appear in:

Received date: 29-9-2017
Revised date: 1-12-2017
Accepted date: 6-12-2017

Please cite this article as: Anabel Fernandez, German Mazza, Rosa
Rodriguez, THERMAL DECOMPOSITION UNDER OXIDATIVE
ATMOSPHERE OF LIGNOCELLULOSIC WASTES: DIFFERENT
KINETIC METHODS APPLICATION, Journal of Environmental Chemical
Engineering https://doi.org/10.1016/j.jece.2017.12.013

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.jece.2017.12.013
https://doi.org/10.1016/j.jece.2017.12.013

THERMAL DECOMPOSITION UNDER OXIDATIVE ATMOSPHERE OF
LIGNOCELLULOSIC WASTES: DIFFERENT KINETIC METHODS
APPLICATION

Anabel Fernandez!, German Mazza?, Rosa Rodriguez?

YInstituto de Ingenieria Quimica, Facultad de Ingenieria, Universidad Nacional de San Juan,
Libertador 1109 (O), San Juan, Argentina

2Instituto de Investigacion y Desarrollo en Ingenieria de Procesos, Biotecnologia y Energias
Alternativas, CONICET-Universidad Nacional del Comahue, Neuquén, Argentina

Abstract:

Combustion of six lignocellulosic wastes was studied using thermogravimetric analysis.
Experimental data were analyzed using different kinetic methods: Kissinger, FWO,
DAEM linear multiple regression methods and Coast Redfern method. Also, their
thermodynamic parameters (4G, 4H, AS) were obtained.

The activation energy (E) and the pre-exponential factor (A) values calculated by the
DAEM, FWO and Kissinger methods were higher than those obtained by the linear
multiple regression and Coast Redfern methods. The E values obtained from the
Kissinger method are consistent with the range of values obtained by the FWO and
DAEM methods and are very near to their average values (between 52.75 and 116.92
kJ/mol for all studied agro-industrial wastes). DAEM and FWO methods provides E and
A distributions, detecting multi-step kinetics. However, Kissinger method provides only
one E and A values for all heating rates, similar to obtained values applying DAEM and
FWO methods.

The linear multiple regression method provides the knowledge of kinetic triplets for each
studied heating rate, presenting a slower fit than the other methods. On the other hand,
Coast Redfern method supplies these triplets and the reaction mechanisms. However,
using this method, the obtained E values are very different to the calculated values
applying isoconversional methods. Using the last mentioned methods, the models of
volume contraction and first order describe the devolatilization and char combustion
stages, respectively.

The obtained thermodynamic parameters values show that the lignocellulosic wastes

combustion has a low reaction favorability.
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