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Goals of the project
1. Demonstrate the technology of a novel sustainable flotation process for selective
extraction of base metals from sulfide ores, based on total or partial replacement of fossil
based xanthate flotation collector derivatives with biobased, biodegradable hydrophobic
nontoxic organosolv lignin fine- and nano-particles.
2. Contribute to the development of a sustainable and cost-competitive flotation concept
that enables the valorization of forest material, hence demonstrating the synergism between
these two important Swedish industrial sectors (forestry, mining).
3. Scaling up a process with low environmental impact using eco-friendly organosolv
fractionation technology of forest biomass.

Goals of the project
4. Contribute in the development of a separation process for the efficient treatment of
finely dispersed, sulfide polymetallic ores, avoiding the negative effects of the
accumulation of xanthate (including decomposition xanthate products) in the recycled
tailings pond water streams.
5. Contribute in the improvement of flotation selectivity of sulfide polymetallic ores that also
contain iron sulfides avoiding contamination of the metal concentrates.
6. Contribute in the improvement of flotation selectivity of nickel from polymetallic ores
by initially suppressing its flotation during the flotation of copper and sequentially flotation
of nickel using an activator.

Goals of the project
7. Contribute to the transition to a fossil free society by developing technologies that they
will help to cover the demand for advanced metals such as copper and nickel to enable
production of electric vehicles, investments in increased transfer capacity of the electric
grid and increased production of renewable energy (wind, solar, etc).
8. Generate additional income for the Swedish forest and mining industry by increasing the
economic and environmental impact on the overall production chain. A positive outcome
of the project will provide a novel concept with a potential to strengthen international
competiveness in the sector.

Results so far
• Formation of lignin nanoparticles from lignin isolated from birch and spruce

Results so far
• Characterization of lignin nanoparticles collectors
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Grade-recovery curve of Zn using the xanthate reference (♦) and xanthate-BN
mixture (▪).

Grade-recovery curves for Cu: (A) Comparison of BM (▪), BN (Δ), and SM (X)
to IBX reference (♦); (B) Effect of pH with lime as pH modifier: (♦) 9.5, (▪) 10.5;
(C) Substitution of lime (▪) by NaOH (♦) as a pH modifier; (D) Comparison of
BM (▪) to IBX reference (♦) with addition of Aerophine®.

Upcoming activities and next step
• Further physicochemical characterization of ONL
• Study of the flotation efficiency in individual minerals in Hallimond tubes;
chalcopyrite, pyrite, galena, sphalerite, pyrrhotite, malachite.
• Study the flotation of industrial ores in flotation cells.
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