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Fig. 1 Single factor experiment results of formic acid

treatment of biomass
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Fig.2  Effect of formic acid treatment on the composition of the residue
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Fractionation of lignin and cellulose from Pterocarpus macarocarpus Kurz
using formic acid

ZHU ShengWei ZHAN Wang YU HongFei LIU Yun®

(College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; Lignin is the most dominant aromatic compound in nature; it has great potential applications in the fields
of energy, pharmaceuticals, food and fine chemicals. Therefore, it is of great significance to develop the efficient
green [ractionation of lignin from biomass. In this work, formic acid was used as a solvent to fractionate lignin and
cellulose from Pterocarpus macarocarpus Kurz biomass. The key factors affecting fractionation efficiency were inves-
tigated, including formic acid concentration, reaction time and temperature. The results showed that the optimum
conditions were; 88% formic acid, temperature of 110 °C and reaction time of 2 h. Under the optimized conditions,
89.56% of cellulose was obtained, and the lignin purity was 90% . FT-IR and HPLC analyses revealed that the
structure of both cellulose and lignin was formylated by treatment with formic acid. XRD curves showed that the
crystallinity of cellulose increased after formic acid treatment. The findings in this work provide a novel way to frac-
tionate lignin and cellulose from biomass in a green and sustainable fashion.

Key words: formic acid method; lignin; fractionation; cellulose; formylation modification
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