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Abstract

The present study investigates steam gasificatinetiks of chars from six agro-industrial biomass
residues (citrus pomace, grape pomace, reed, plinece, reed lignin and straw lignin). Experiments
were performed in a TGA in steam/Mixtures at different temperatures and steam patéssures.
Kinetic parameters are determined by fitting coregduichar conversions to experimental char
conversions. The conversions curves are computéty ugcently suggested models which are
selected based on the K/(Si+P) ratio. The objeativihe study is threefold: (1) to determine kineti
parameters for agricultural biomass chars, (2)alcdate the models and (3) to test whether a wuhifie
activation energy can be used to predict the chaifigation times. The activation energies varied
between 135-165 kJ/mol, and the reaction ordets repect to steam varied between 0.4 and 1.0 for
the investigated chars. By using a unified actoratenergy of 150 kJ/mol for all of the chars,
computed char gasification times were in good agesd to experimental measurements. The results
support recommendations that the choice of kimaticlels should be based on the K/(Si+P) ratio of
the chars. The introduction of an Avrami-Erofeevdeloallowed predicting the conversion behavior
of the chars that showed sigmoidal conversion.
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1. Introduction

Thermal gasification of biomass and waste can leel ig recover fuel bound energy [1]. Thermal
gasification can be also used to produce valuabmicals such as ammonia or to produce ash
residues from which valuable elements, such as ghlwweus [2], can be recovered. Thermal
conversion of solid wastes can be divided into riyyand pyrolysis followed by gasification of the
char residue. In general, char gasification isdlogvest thermal conversion stage. The kinetichef t
char gasification influence how industrial gasifioa systems should be designed and operated [3].
As the char residue is gasified, the char resigaets simultaneously with,B8, CQ, and Q [4]. The
reactions with HO and CQ are of particular importance for biomasses becatisee high reactivity
towards HO and CQ [5].

Char gasification reactions can be divided into-natalytic and catalytic reactions. Under kinetfical
limited conditions, the non-catalytic char gasifioa rate is proportional to the number of actiitess
which can be expected to be proportional to therinal surface area. The internal surface area may
either increase or decrease during char convef§loModels taking into consideration effects orgo
growth are for example the Avrami-Erofeev modeld7the random pore model [6]. For pure carbons
and coal chars with low contents of catalytic eletadhe internal surface area, or more specifically
the number of carbon active sites limits the reactate. Biomass chars, on the other hand, typicall
have significant contents of catalytically activereents [4,8-11]. Char gasification kinetics, bafkh
respect to C®and HO, has been investigated in numerous studiesdopdellulosic biomass chars
(see the review by Di Blasi [5]), but to a lesseieat for agricultural biomass chars. Char gadifica
reactions of lignocellulosic biomass chars, e.godvahars, are catalyzed by at least fuel bound
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