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Fig. S1: Linearised Langmuir isotherm which displays the final equilibrium concentration of Zn by the
amount of Zn sorbed (C/q,, g L) versus Zn final equilibrium concentration (C,, mg L) for 5 g L.
Experimental data from the previous study by O’Neill et al, 2025% and environmental samples from
this study are combined and plotted together. The dashed line represents the linear regression fit, with
the equation of the line displayed. Error bars represent standard deviations from triplicate

measurements.
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Fig. S2: Sorption of Zn on MNPs (5 g L) was studied under anoxic conditions using both synthetic
water (vellow diamonds) and natural mine water samples (red triangles). Black dashed line represents
the model fit, determined by Langmuir (non-linear equation). Error bars represent standard deviations

from triplicate measurements.
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Fig. S3: Final dissolved concentrations of cations (Ca’*, Mg*>* and Na*) in water samples from Haggs
adit and the River Nent (green) and Cwmystwyth adit and the River Ystwyth (purple) after exposure to
varying MNP concentrations (0, 0.1, 1 and 5 g L) under anoxic conditions over 48 hours. Final
aqueous concentrations are shown for a) Ca’*, b) Mg’ and c¢) Na*. Symbols indicate MNP
concentrations: circles (0 g L ), squares (0.1 g L), diamonds (1 g L") and triangles (5 g L' ). Open
symbols represent mine adits, while closed symbols represent rivers. Line and symbol colours
correspond to site locations: green for Haggs adit and the River Nent, and purple for Cwmystwyth adit
and the River Ystwyth in purple. Error bars represent standard deviations from triplicate

measurements.
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Fig. §4: Final dissolved concentrations of anions (Cl, SO/, NOs and F*) in water samples from Haggs
adit and the River Nent (green) and Cwmystwyth adit and the River Ystwyth (purple) after exposure to
varying MNP concentrations (0, 0.1, 1 and 5 g L) under anoxic conditions over 48 hours. Final
aqueous concentrations are shown for a) CI, b) SO/, ¢) NOs and d) F-. Symbols indicate MNP
concentrations: circles (0 g L' ), squares (0.1 g L), diamonds (1 g L' ) and triangles (5 g L' ). Open
symbols represent mine adits, while closed symbols represent rivers. Line and symbol colours
correspond to site locations: green for Haggs adit and the River Nent, and purple for Cwmystwyth adit
and the River Ystwyth in purple. Error bars represent standard deviations from triplicate

measurements.
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Fig. S5: Final dissolved concentrations of Pb in in water samples from the mine adits. after exposure
to varying MNP concentrations (0, 0.1, 1 and 5 g L) under anoxic conditions over 48 hours. Final
aqueous concentrations are shown for Cwmystwyth adit a) first 10 minutes and b) full 48 hours, and
for Haggs adit in ¢) first 10 minutes and d) full 48 hours. Colours indicate the concentrations of MNPs
with 0 g L' in dark blue, 0.1 g L' in orange, 1 g L' in green and 5 g L in light blue. Error bars

represent standard deviations from triplicate measurements.



