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SUN seed funded project:

Repurposing forest and mining 

wastes into functional textiles for 

protective clothing (REFORM)

Intelligent Future Forestry (iFF)
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REFORM

Aims:

▪Valorization of forest industry 

wastes and mining wastewater 

such as AMD

▪Recover metals from mining 

wastewater

▪Produce bacterial and microalgal 

cellulose from forestry residues

▪Prepare functional textiles
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REFORM
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Metal recovery from AMD by 

organosolv lignin particles (OLP)
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Production of microbial cellulose

Synthesis of MOF-coated cellulose fibers

Shezad et al., Int. J. Energ. Res. 2025:9924588
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iFF
Aims:

▪Develop a simulation framework for 
autonomous biomass collection in mixed 
and continuous-cover forests

▪Enable autonomous harvesting of 
underutilized forest biomass (small-
diameter wood, bark, branches)

▪ Identify key process parameters for 
decentralized biomass conversion of 
mixed harvest residues

▪Develop value-added pathways toward 
biofuels and platform chemicals

▪ Integrate autonomous forestry operations 
with decentralized biorefinery systems
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iFF
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Autonomous machinery

Digital twins

Enable virtual testing of diverse operational scenarios 

to design, validate, and optimise autonomous system 

capabilities.
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iFF
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Cellulose

Hemicellulose

Lignin

Integrated biorefinery for mixed foresty residues

Our preliminary data indicate that co-processing selected 

hardwoods with softwoods yields a synergistic effect, 

enhancing fractionation efficiency while minimizing 

carbohydrate degradation.
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SUN Seed: Cumulative experience 
and Impact
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Building Strategic Interdisciplinary Collaborations through SUN Seed
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SUN Seed Projects: Catalyzing Interdisciplinary Research at LTU

Initiated two novel interdisciplinary collaborations across 

three LTU research groups:

• Biochemical Process Engineering

• Machine Design

• Engineering Materials

Established new shared research directions at the interface of:

• Climate-adaptive forestry and automation

• Circular bioeconomy and decentralized biorefinery concepts

• Valorization of forest and mining residues into functional materials
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Building Strategic Interdisciplinary Collaborations through SUN Seed
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From Seed Funding to Strategic Expansion

Generated proof-of-concept data and preliminary results, forming the foundation 

for:

• Joint publications:
➢ Shezad et al., Int. J. Energ. Res. 2025:9924588

• Funding applications:
➢ FORMAS Explore, 2025 call

➢ Swedish Energy Agency, Trees for Me (Phase 2), submitted Jan 2026

Created a structured platform for long-term program development, beyond the 

seed phase.

Contributed to long-term ambition of developing:

➢ Integrated research programs

➢ Cross-sectoral and cross-disciplinary consortia
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Process Experience: Efficient Handling and Institutional Support
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Efficient Implementation and Strong Institutional Support

✓ Smooth and transparent application and reporting process.

✓ Responsive support from SUN coordinators throughout project lifecycle.

✓ Efficient, streamlined administrative handling that minimized time burden and 

enabled focus on project implementation.

Broader Impact:

➢ Facilitated interaction between groups that had not previously collaborated

➢ Accelerated idea maturation and testing within a short timeframe

➢ Strengthened internal culture of interdisciplinary cooperation
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Contact
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Leonidas Matsakas, C148, leonidas.matsakas@ltu.se 

mailto:leonidas.matsakas@ltu.se
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