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Background

6 Mining activities result in water contaminated with various metal ions.!) 4 This work follows on the ion flotation work from Schlebusch (2023)(2],

4 Both the water and the metals in the water have potential value. who showed surfactin can be used as a chelating agent in ion flotation.
6 Surfactin is a biosurfactant and a possible alternative to synthetic

4 Valorisation of the metals and water is possible through efficient . >10
surfactants for environmental remediation.!3!

separation.

Aim and Objectives
Aim:
Determine the applicability of biosurfactant, surfactin as a chelating agent for the selective removal of metal ions from agueous solutions with flotation.

Obijectives:

4 Investigate the coordination of surfactin and monovalent cations. 6 Determine the feasibility of using surfactin to selectively remove metal from

4 Determine best conditions to use surfactin as chelating agent through mine wastewater.
variation of temperature, pH and concentration of surfactin. 4 Investigate the potential to reuse surfactin after use in flotation.

6 Determine the effectiveness of using surfactin as a chelating and foaming
agent in ion/precipitation flotation
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Figure: Structure of surfactln with carboxyl groups where metal cations potentially bond
indicated. The blue (A) indicated the varying length carbon chain tail. Bonmatin, et al. (2024)
showed that surfactin takes on a horse saddle-like shape with the carboxylic groups binding with
the cations in a claw-like formation.

Figure: lon/Precipitation flotation column with heating jacket and additional vacuum pump

and beaker for froth removal.
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Figure: Impact of change in temperature on removal of metals from aqueous solution containing 100 mM

of one metal and 100 mM surfactin at constant pH 6.
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Figure: Percentage zinc removed against changes in surfactin concentration at various pH Figure: Binary systems showing percentage cobalt and copper removed at various pH and
a 1:1 surfactin to metal ratio

Insights Future Work

Changes in temperature only significantly increase removal of . Flotation experiments investigating efficiency using surfactin as
zinc from agqueous solutions. frothing agent chelating agent

Surfactin and lithium does not react to produce a precipitate. \ . Determine whether surfactin metal complexes are insoluble
Micellization could potentially play a role in the removal of , . Investigate the efficiency of removal of metals from actual mine
metals during ion flotation. G, water containing various components
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