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Introduction

Each year, billion tons of agricultural and agroindustrial wastes are generated all around the world, representing one of the most abundant and inexpensive bioresources on earth [1]. Being widely available, agrowastes constitute a valuable and renewable source of energy in developed and developing countries, in the framework of an environmentally sustainable approach, representing more than 7 million terajoules of energy, or the equivalent of more than 7.5 billion barrels of diesel [2-5]. Among the existing agrowaste conversion pathways, steam gasification is particularly interesting, as it allows the production of high heating value fuel gases (10 and 18 MJ/m 3 ), for the generation of heat or power [6-8], as well as the synthesis of advanced chemicals [9-11]. However, the sustainable use of these bioresources for energy production needs to overcome different challenges related to their variability. In particular, the volume of residues generated from agricultural and agroindustrial activities is not constant throughout the year, and is regularly determined by the seasonality of crops. Therefore, the associated gasification facilities should work intermittently, or employ multiple kinds of residues with heterogeneous characteristics.

Along with the reactor configuration and the process operating conditions like temperature and steam flowrate, the characteristics of the feedstock may also impact the performance of gasification, and particularly, the produced gas composition and yield [12-14]. Regarding the steam gasification product distribution and gas composition, several studies related to different kinds of lignocellulosic feedstocks have been developed [15-17], dealing with the analysis of residues individually, without comparing different materials. A few approaches working with several feedstocks described some divergences in the gas production rate and composition during gasification, attributed to the samples ash content and composition, volatile matter, particle porosity, or particle size, without defining the mechanisms associated with the described behavior [12,18,19].

In general, lignocellulosic materials are a complex mixture of natural polymers, mainly hemicellulose, cellulose, and lignin, tightly bonded by physical and chemical interactions [20,21]. They may have different proportions of the constituent polymers depending on the plant species, origin, and age, as well as several inorganic elements present in their structure [22]. In this regard, it has been proven that the biomass gasification reactivity may depend on the sample morphology, structure, and composition [23,24]. Among these parameters, the biomass inherent inorganic composition has been identified as the most influencing one [25][26][27]. In particular, alkali and alkali earth metals (AAEM) like K, Na, Ca and Mg, are related to a catalytic effect on biomass
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	Gas eff (%) =	m gas HHV gas m biomass HHV biomass + m steam h steam(Tr )	100			
			E solid = m char	( C pchar T r + HHV char	)
			E gas = m gas	(	h gas(Tr ) + HHV gas	)
			E liquid = m steam	( h steam(Tr )	)	+ m tars	( h tars(Tr ) + HHV tars	)
			-			
			E.frac gas (%) =	E gas E prod	100
			E.frac char (%) =	E char E prod	100
			E.frac liquid (%) =	E liquid E prod	100