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Thermal Deconstruction of Lignocellulosic Biomass
without acid or enzymatic hydrolysis.
Deconstruction of lignocellulosic
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tional phenomenon of thermoproducing cellulosic biofuels and
chemical processing of biomass,
biobased products. The convenis poorly understood. When bitional approach to biomass deconopolymers are heated to temperstruction uses acid pretreatments to
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open up plant cell walls, making
C, they undergo a number of
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chemical transformations, the
or enzymatic hydrolysis. Thermal
most prominent including chain
deconstruction, on the other hand,
breaking, ring fragmentation,
uses heat to liberate plant polysacdehydration, decarbonylation,
charides as anhydrosugars and
and decarboxylation. The relalignin as phenolic monomers and
tive contribution of each to prodoligomers. The two major thermal
ucts, whether solid, liquid, or
deconstruction approaches are
gas, depends on heating rate,
pyrolysis, which occurs in a gasereaction environment (solvents
ous environment to produce vapor
or gases), temperature, resiproducts, and solvent processing,
dence time of reactants and
which occurs in a solvent environproducts in the reactor, and the
ment to produce solubilized prodpresence of catalysts. Our reucts. In both cases, plant polysacsearch group is investigating funcharides can be directly solubilized
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damental and applied problems in
thermal deconstruction using both
pyrolysis and solvent liquefaction.
We have been able to dramatically
increase yields of anhydro monosaccharides from pyrolysis of lignocellulose, which is the basis of
commercial demonstration project
with Easy Energy Systems. We
have found that two-step solvent
liquefaction with acid catalyst can
substantially increase the rate of
formation and yield of solubilized
carbohydrates. We are also investigating pyrolysis under very limited time regimes to produce anhydro-cellodextrins, which may
prove to be directly fermentable by
yeast strains in the genera Brettanomyces and Candida.
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