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Biomass is renewable biological matter (e.g. wood, crops, algae, food waste…), which can be processed to generate targeted 
biomolecules, biomaterials or bioenergy. Bioenergy can be stored as bioethanol or biodiesel, which are commonly known 

liquid fuels obtained from biomass. But, bioenergy can also be stored under the form of gases, in particular biomethane 
and biohydrogen, which can be used for mobility. In this presentation, we focus on biomethane.Biogas is a mixture of gases, 
composed mainly of methane (~55%) and CO2 (~45%). It is formed by the anaerobic microbiological conversion of organic 
matter. Biogas can be upgraded into biomethane, which may then be used for mobility (heavy goods vehicles, maritime 
transportation). In 2014, the European Commission recommended to develop European-wide CNG and LNG filling station 
infrastructures by launching the “Clean Fuel Strategy”. Improvement of the biomethane production process is thus key to 
deploy clean transportation through biobased CNG and LNG. [1] To improve biomethane production, developments are 
needed to increase biogas production, reduce operating costs and optimize biogas upgrading. Several technologies can be 
considered for each. In this presentation, we focus on increasing biogas production through lignocellulosic degradation by 
biological pre-treatments. Indeed, agricultural waste is difficult to digest due its generally high content in lignocellulose. 
[2],[3] Agricultural waste is critical since it will represent 90% of the available feedstock for anaerobic digestion in France in 
2030, according to an ADEME report. [4] We will also present the latest achievements in membrane permeation technology 
employed in Air Liquide upgrading units. Formulation of the polymers used in membranes can be improved to have a higher 
selectivity and at the same time, a higher permeance of CO2. [5],[6] The right combination of selectivity and permeance can 
decrease operating or capital costs.
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