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Abstract

Torrefaction improves energy density, grindabilapd hydrophobicity of raw biomass for
gasification and combustion. While literature foesi®n single biomass torrefaction, industrial
production is likely to be from biomass mixtures. dddress this knowledge gap, we torrefied
three raw biomasses (pistachio nutshells, feed stower, cherry pits) at 250°C, as “pure”
biomasses and in multiple component mixtures teestdnd if synergistic interactions during
torrefaction impact oxidation behavior of resultswid fuels. The combustion enthalpies of
blended biomasses were well predicted by an a@ditimction, whereby a blend’s property was
the mass-weighted average of each biomass’ todrpfieperty. However, synergistic effects that
enhanced devolatilization when biomasses were agedrduring torrefaction led to

systemically lower volatile matter contents andhieigsurface areas of resulting solid fuels. This
synergistic behavior continues in terms of actatnergy of oxidation of the torrefied samples.
Co-torrefaction of biomass may lead to a solid fuigh predictable heat content, but synergistic
effects lead to oxidation of blended streams dediht rates and activation energies, with blends
often having lower reactivities and higher actigatenergies than an “additive” prediction of
pure fuel components. This is attributed to enhdmsolatilization among biomasses, leading
to more condensed carbonaceous solids.
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