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Abstract 

 

American Phyllostachys pubescens bamboo was subjected to a liquefaction process conducted in 

a glycerol/methanol co-solvent using microwave energy. The effect of various liquefaction 

conditions, such as the ratio of raw material/solvent, liquefaction temperature, reaction time, and 

ratio of glycerol/methanol were investigated for impact on the residue content and product 

characterization The results showed that the minimum residue content was obtained with a raw 

material to solvent ratio of 1:5. With increased temperature or time, the residue content initially 

substantially decreased then slightly increased, which indicated that the liquefaction process 

includes decomposition and recondensation stages. The addition of methanol to glycerol resulted 

in a higher residue content in the decomposition stage, while in the recondensation stage 

additional methanol reduced the residue content, indicating that glycerol could be selected as a 

preferable solvent when liquefaction was conducted under a mild reaction condition. Peaks 

attributed to the functional groups in hemicellulose and lignin were weak or disappeared in the 

FTIR spectra of residues from the liquefied bamboo under decomposed conditions, while those in 

the FTIR spectra of recondensation liquefied residues was intensive. This result indicated that 

hemicellulose and lignin could easily undergo recondensation in glycerol and sulfuric acid using 

microwave heating. The cellulose content and crystallinity index of the residue from liquefied 

wood under decomposed condition was higher than that of the untreated bamboo particles. SEM 

images showed that the bamboo particles were reduced to small-sized bundles or even single 

fibers and parenchyma cells. This is consistent with the removal of the FT-IR peaks for the lignin 

component of the residue, indicating that the lignin was removed. 
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The 2013 Advancements in Fiber-Polymer Composites: Wood Fiber, 

Natural Fibers, and Nanocellulose conference seeks to bring together 

industry, government, and academia to discuss the latest developments in 

fiber-polymer composites and represents an evolution of the International 

Wood and Biofiber Plastic Composites conference series initiated by FPL 

and the University of Toronto, and hosted biennially by FPL and the For-

est Products Society. This conference is the premiere conference in North 

America covering topics relating to wood-plastic composites, an important 

and growing segment of the forest products industry. 

In addition, the conference covers the new field of nanocellulose compos-

ites. This advanced field will pave the way for new and enhanced forest 

products, including expansion into non-traditional markets. We invite you 

to come to Milwaukee, Wisconsin, USA from May 6-7, 2013 to share and 

learn about the state-of-the-art trends and perspectives on what the future 

holds in this dynamic field of fiber-polymer composites.
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