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Computational Studies of Biomass Residues Purification: Elimination of Oxygen from Oxolane and its
Monomethylated Derivatives through Hydrodesoxygenation Process

The continuing demand of fossil fuels has focused considerable attention on the development of new fuel sources to replace non-
renewable fossil fuels. One of such green fuel sources is biomass, which is appropriate to produce clean alternative fuel instead of non-
renewable ones. However, the high oxygen content of organic compounds in biomass creates several undesirable properties in
biofuels, such as low energy density, instability, high viscosity and corrosion on contact surfaces. Therefore, various upgrading
techniques have been developed for the valorisation of biofuels with emphasis on the hydrodeoxygenation (HDO) process. In this
report, the organic residues Oxolane and its Monomethylated Derivatives (2-Methyloxolane and 3-Methyloxolane) are treated by
adsorption and catalytic hydrogenolysis (HDL) for removal of the oxygen heteroatom to get an expected purity of these compounds.
The mechanisms are explained via DFT calculations at B3LYP/6-31G(d) method for the reactions without catalysts and LanL2DZ/6-
31G(d) with catalyst. Each molecule was subjected to both successive hydrogenolysis, in presence and absence of catalyst at a
temperature of 523 K and pressure of 40 bars. Variations in the geometric, thermodynamic and kinetic parameters are calculated to
examine the whole processes. Each of these molecules underwent ring opening by heterolytic disruption of one of the C-O bonds in
the first and second hydrogenolysis followed by removal of a water molecule by disruption of the second C-O bond. The first
hydrogenolysis produced an alcohol (Butan-1-ol, Pentan-1-ol, 3-Methylbutan-1-ol) reaction intermediate and the second
hydrogenolysis resulted in the formation of an alkane (Butane, Pentane, 3-Methylbutane) at each step during reaction.
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