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The sustainability in energy production together with the concerns regarding human 
impacts on the environment have lead to increase the use of renewable energy sources and 
waste materials as a viable alternative to fossil fuel. The use of blends of biomass and 
plastic wastes has proven (Aznar et al. 2006) to be a suitable strategy to overcome the 
operational problems related to handling these materials as well as to the seasonal 
availability and low energy density of biomass (< 8000 MJ/m3).  
Although biochemical technologies are well developed and most widely used for biofuels 
and biogas production, biochemical is not effective or feasible for any kind of application. 
In particular when polymeric materials take part in the fuel blend composition, no 
biochemical process is feasible. In alternative, the thermochemical processes are effective 
and flexible. Among them, the gasification is the most promising one as it can exploit the 
embedded energy within various kind of biomass/waste and offers the advantage that the 
producer gas may be used in several applications such as combined heat and power (CHP) 
generation, conversion to gaseous fuels, synthesis of liquid fuels via Fisher-Tropsch 
process and, finally, synthesis of chemicals. 
The producer gas needs to be cleaned to reduce impurities that include tars, dust and 
inorganic substances. The specific level of cleaning depends on the end-use of the gas. In 
addition the gas composition has to be tuned in order to obtain a specific relative amount of 
each components. 
The aim of this work is to provide further insights into co-gasification of biomass and 
plastic wastes, via experimental tests carried out by using a pre-pilot fluidized bed gasifier. 
Two different materials have been selected for the bed, pure γ-Al2O3 and a Ni/γ-Al2O3 
catalyst. The pelletization of the fuel mixtures was adopted for improving the homogeneity 
of the feedstock. The experimental results obtained demonstrate that co-gasification of 
regional biomass residues (dry olive husk from three-phase olive oil production) with PET 
(polyethylene terephthalate) may be regarded ad a useful strategy to simplify and reduce 
the cost in the production process of methanol from biomass renewable sources. 
The produced syngas obtained by processing biomass and PET can be upgraded to the ratio 
H2/(3CO2+2CO) ≈ 1.05, typically required for the methanol production, by simply adding a 
further carbon dioxide capture step. The experimental results show that plastic addition is 
effective for obtaining a syngas with composition suitable for chemical synthesis, but the 
process needs to be optimized in terms of tar conversion, as the above-mentioned desired 
results are achieved only at operating temperatures below 750 °C. 
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