Application of Biomass-Derived Solvent Cyrene in the Pretreatment of
Lignocellulosic Biomass

BO'min 4:1 75 mM SA pretreatod poplar

| Soak in acetate buffer overnight |
“"Contaminated” acetate buffer Avicel

| Enzymalic hydrolysis

‘‘‘‘‘‘

Yunxuan Wang', Xianzhi Meng’, Yungiao Pu? and Arthur Ragauskas?3#, (1)Department of Chemical &
Biomolecular Engineering, University of Tennessee-Knoxuville, Knoxville, TN, (2)Biosciences Division and
Center for Bioenergy Innovation, Oak Ridge National Laboratory, Oak Ridge, TN, (3)Department of
Chemical and Biomolecular Engineering, University of Tennessee, Knoxville, TN, (4)Department of
Forestry, Wildlife and Fisheries, Center for Renewable Carbon, University of Tennessee, Institute of
Agriculture, Knoxville, TN

Dihydrolevoglucosenone (Cyrene) is a biomass-derived solvent that can be
produced via the catalytic pyrolysis of cellulose followed by hydrogenation. It
became industrially available recently and is a promising alternative to various
toxic polar aprotic solvents in materials chemistry, organic synthesis, and
other research fields. To exploit the potential of this novel green solvent and
achieve a sustainable biorefinery process, herein, a biomass pretreatment
process using Cyrene is developed. The fractionation of both hardwood and
softwood under Cyrene-based organosolv systems was investigated. Results
show that Cyrene effectively removed lignin and hemicellulose from the
biomass at a mild condition (120 °C), leading to enhanced fermentable sugar
yields after enzymatic hydrolysis. Lignin was recovered after pretreatment and
structurally characterized to access its valorization potential and understand
the interactions between Cyrene and biomass. Additionally, to better
understand this novel solvent in biorefinery processes, investigation of the
interactions between various components in the Cyrene-based solvent system
was conducted, providing insight into future utilizations.
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