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Project Concept
This project aims to valorise lignocellulosic agricultural residues that are abundantly available in Türkiye, into high value-added biobased chemicals and functional materials through an integrated and scalable Bacillus-based biorefinery approach. Within the project, sugar fractions obtained via pretreatment and enzymatic hydrolysis processes tailored for compositionally variable biomass streams will be fermented using selected Bacillus strains to produce valuable products such as lactic acid and biosurfactants. Side streams will be utilised within a cascading valorisation framework, including the production of biochar and biochar-derived functional materials. The project targets TRL 6–7 technology demonstration through pilot-scale process integration, the application of energy-efficient separation and purification techniques, and validation of the resulting products in real market applications.
Overall Objective
· To develop an integrated, scalable, Bacillus-based lignocellulosic biorefinery process using lignocellulosic agricultural residues as the primary feedstock.
Specific Objectives
· To develop scalable pretreatment strategies with low chemical consumption suitable for compositionally variable lignocellulosic agricultural residues.
· To optimise the fermentation of lignocellulosic hydrolysates using selected Bacillus strains for the production of lactic acid, biosurfactants and/or industrial enzymes.
· To implement a cascading valorisation approach by converting lignin-rich side streams into biochar and functional materials.
· To validate the performance of the produced biobased outputs (e.g., bioplastic precursors, biochemicals, or functional materials) in targeted industrial applications.
· To perform Life Cycle Assessment (LCA) to demonstrate the scalability, environmental sustainability, and overall process performance.
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