Research of liquefaction behavior of Eucalyptus grandis bark in glycerol
Xiaopeng Peng
State Key Laboratory of Tree Genetics and Breeding, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091,China
Utilization of lignocellulosic biomass has received considerable attention in recent years due to the abundance of renewable chemicals (i.e., cellulose, hemicelluloses, and lignin) and positive environmental benefits. As an important renewable biomass, bark has potential as a raw material for synthesizing bio-based resins, bio-polyols, and polyurethane foams. However, bark is currently an underutilized resource available in large volumes suitable for industrial applications. Liquefaction is an effective approach to convert lignocellulosic biomass into liquid. Polyhydric alcohols, such as glycerol, are commonly used as solvents. Acids, for example sulfuric acid, normally serve as catalysts to boost the liquefaction reaction. Glycerol reduced the surface tension of the liquefaction solvent at high temperatures to enhance the penetration of the catalyst into biomass samples. Furthermore, it could result in a uniform distribution of the reagent within the biomass by accelerating the diffusion of liquefied biomass into the solvent. Sulfuric acid can provide highly reactive protons able to promote the hydrolytic reactions of glycosidic bonds, resulting in the rapid decomposition of biomass. Previous research on the characterization of liquefied wood residues under different reaction conditions provided a new approach to better understand the liquefaction of wood. Eucalyptus grandis W. Hill ex Maiden bark was liquefied in glycerol with two types of catalysts. The chemical components of the residues with respect to temperature were examined to investigate the liquefaction behavior of bark. The results reveal that sulfuric acid was more efficient in converting bark into fragments in glycerol at low temperatures ≤433.15 K, equivalent to 160 ℃ than phosphoric acid. Changes in lignin, hemicelluloses and cellulose, with respect to liquefaction temperatures, indicates that the liquefaction order of the chemical components in Eucalyptus grandis bark was lignin, hemicelluloses, and cellulose. The decrease in liquefaction efficiency at high temperatures was probably caused by the recondensation of lignin and hemicelluloses.
