


Table S2. Compiled data regarding the relative molar ratios and corresponding volumes between
moothoekite/ferrihydrite/'magnetite/'maghemite. Sample calculations given below table.

Molar Volumes Vokmise Gy

Transformation Reaction Molar Ratio 3
(cm”/mol)
10CugFegS,5 — 9Fe;0,4(0OH), 1:09 363 — 167 363 — 150
3Fe;0;4(0OH); — 10Fe; 0y 1:33 167 — 45 150 — 149
2Fe;04 — 3Fe 05 1:15 45 — 44 149 — 66

Sample calculation for molar ratio.
Assume 1 mol of mooihoekite (Mhk) dissolves to form ferrihydrite (Fhyd).

B 1 mol Mhk
x mol Fhyd = 9 mol Fhyd X 10 mol Mhk

x mol Fhyd = 0.9 mol Fhyd [per 1 mol Mhk]

[as per stoichiometry]

Sample calculation for volumes produced after the transformation of MhKk to Fhyd.

x Volume Fhyd = 0.9 mol Fhyd X 167 cm?®/mol [as per molarratio]
x Volume Fhyd = 150 cm? Fhyd
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Fig S1. Site 1 vegetation and 0-15 cm soil profile. GPS Coord

48.544719/-81.067873.



Flg S2. Site 2 (control) O 15 cm soﬂ proﬁle GPS Fig S3. Site 2 (control) 0-15 cm soil profile.
Coordinates (48.599656/-81.009367) Coordinates 48.55593/-81.055307)
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Depth profiles for Cu, Pb, and Zn at site 1
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Fig S4. Depth profile of Cu
(blue), Pb (gray), and Zn
(orange) at site 1. The first
10 cm were digested and
analyzedin 1 cm increments,
thenthe 10-15 cm layerwas
analyzed as one fraction.
Soil was digested using an
aquaregia digest and ICP-
MS measurements were
done at the Geo Labs.



Counts

1 1-c

B = Quartz
— Magnetite
Talnakhite
- Chalcopyrite
400
200 -
0
e ————— e e e :
10 20 30 40 50 60

Position [«2Theta)] (Copper (Cu))

Fig S5. X-ray diffraction pattern of the coarse fraction from the 0-5 cm fraction of site 1, indicated
by the blue outline. Coloured lines underneath the spectrum indicate the identified minerals.
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Fig S6. X-ray diffraction patterns from the fine fraction shown by the blue outline. Coloured
lines underneath the spectrum indicate the related minerals
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Fig S7. SEM backscattered electron images from the 0-5 cm, coarse fraction from site 1 indicating the predominance of Cu-Fe-
sulfide grains (red arrows), minor amounts of silicon-based grains (blue arrows), and rare occurrences of various non-sulfide
copper species (green arrows) or iron sulfides (yellow arrow). Orange arrow shown in last pane indicates an iron oxide layer.
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Fig S8. Ternary plot compiled using data from electron microprobe analysis
of 63 mineral grains attachedto organic residues in the coarse fraction of
site 1. Circular dots in the middle represent a Cu/Fe/S fraction of 35:65:50,
those on the Fe/S axis are likely iron sulfide minerals, and those that appear
to be 100 % Fe are likely iron oxide species. The square dot indicates the
ratio of Cu/Fe/S of mooihoekite. SEM backscattering electron images of the
FIB extraction process.



Mag= 111KX
EHT = 2001 kV WD = 85 mm

Mag= 1.189KX
EHT = 2001 kV WD = 8.5 mm

e0um

Fig S9. SEM backscattered electron images from the 0-5 cm, fine fraction (< 180 um) from site 1 indicating
silicified organic material, wind-blown slag particles, and smelter-derived PM.







