
RSC 
Sustainability
rsc.li/rscsus

Volume 3
Number 10
October 2025
Pages 4173–4836

ISSN 2753-8125 

PAPER
Sharib Khan, Sabarathinam Shanmugam, Timo Kikas et al.
Lignin depolymerization from softwood biomass using 
integrated protic ionic liquid–enzyme pretreatment 


