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Abstract

Project Code : TRG5780190
Project Title : Lignocellulosic Biomass Valorization: Lignin Fractionation of Sugarcane
Bagasse for Lignin-based Polyurethane Production
Investigator : Assistant Professor Dr. Chularat (Krongtaew) Sakdaronnarong
Department of Chemical Engineering
Faculty of Engineering, Mahidol University
E-mail Address : chularat.sak@mahidol.ac.th

Project Period : 2 years

Polyurethane foam was prepared by bio-polyol from sugarcane bagasse (SCB)
and Kraft lignin (KL) from paper industry. This work aimed to replace petroleum polyol
with hydrolyzed lignin to form polyurethane foam. Hydrolysis reaction took place to
extract lignin by using extraction solvent and catalyst. Temperature (140, 170 and
250°C) and time (30, 45, 75 and 120 min) in hydrolysis reaction were optimized by
response surface methodology. The effect of catalysts (H,SO,, NaOH and control) and
solvents (PEG, DEG, TEG and PEG+Glycerol) in hydrolysis reaction on lignin vyield,
hydroxyl number and sugar content were investigated. From the result, the best
condition for both lignin extraction and hydrolysis of Kraft lignin and sugarcane bagasse
was 250 °C for 45 min. When using NaOH as catalyst, the highest lignin concentration
and hydroxyl groups with low sugar contamination in black liquor from sugarcane
bagasse extraction were obtained. For extraction solvent, polyethylene glycol
(PEG)+glycerol gave highest lignin concentration with high amount of sugar
contamination while diethylene glycol (DEG) gave the highest hydroxyl number, however
foam properties from lignin extracted by polyethylene glycol (PEG) was the best.
Maximum polyol replacement by hydrolyzed Kraft lignin and sugarcane bagasse lignin
was 10%. Research and development on lignin reaction to increase OH groups in lignin
biopolymer is necessary to enhance lignin replacement percentage of polyol from
petrochemical industry for PU synthesis.
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