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Supplementary Information

Site 7 l stack

Fig. Sla A photographic image of site 7 with the Fig. SIb A photographic image of a wet soil
smelter stack in the background sample (sample 7C) collected at site 7, from
which colloids were not extracted for TEM

analysis.



15 Powder X-ray diffraction data for sample 7A
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Identification letter, mineral name, formula, pdf-number

A Quartz, Si O,, 83-539 B Magnesioferrite, Mg Fe, 04,36-398
C Albite, ordered, Na Al Si; Og, 9-466 D Protoenstatite, Mg Si O3, 74-2017
E Cristobalite low temperature, Si O,, 76- F Clinochlore-1 , ferroan,

937 (Mg, Fe)(Si,Al) ,0:o(OH )g, 29-701
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18 List of Peaks
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25 Powder X-ray diffraction data for sample 7B
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Identification letter, mineral name, formula, pdf-number
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B Magnetite, syn, Fe; O,, 75-1609
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40 Powder X-ray diffraction data for sample 5F
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44

45 Fig. S2 XRD patterns, identified minerals, two-theta values, d-spacings and matches of observed

46 d-spacing to minerals for the samples SA, 7A and 7B, respectively.

C

[hkI]
1=107
2=107
3=006
4-008

5=100
6=109
7=006
8=103
9=107
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C

C:Cu:S:0=3:1:1:1

Fig. S3 Identification process of covellite: (a) STEM image and (b) STEM-EDS chemical
distribution maps for Cu (red), S (yellow) and C (green); (c) selected area electron diffraction
pattern (SAED) of area highlighted by white and black dashed lines in (a) indicating that all the
of the observed d-spacings correspond to covellite. (d) STEM-EDS spectrum and (e) C, Cu, S
and O ratio obtained from EDS spectrum indicating the presence of a sulfide rather than sulfate
(as sulfates depict O : S ratios larger than 4 when semi-quantified with STEM-EDS)
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50 nm —i 300 nm
200inm 600 nm
MAG: 160kxHV: 200kV S MAG: 225kxHV: 200kV MAG: 40.0kxHV: 200kV
Fig. S4 Morphology of organic colloids: (a-c) STEM images and (d-f) STEM-EDS chemical
distribution maps for C (green); (a-c) nanopores or porous zones are visible within organic
colloids (highlighted with white dashed lines).
51
52
53

15



54

55

56

57

58

59

60

61

Fig. S5 (a-d) SEM images in backscattering mode (BSE) of organic particles from sample 5SA

and (e)-(h) their corresponding SEM-EDS chemical distribution maps for Fe (blue) and Si (red).
The maps indicate that Cu is homogenously distributed within the OM particles, whereas Fe is

concentrated within certain regions.
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Fig. S6 Dynamic light scattering plots indicating the average particular size of sample (a) SA

and (b) 7A.
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Fig. S7 (a)-(d) Almost euhedral (Fe,Cr),(SO4); nanoparticles located within organic colloids :
(a) STEM image, (b) STEM-EDS chemical distribution maps for Fe (blue), Cr (red) and C
(green) and (c) for S (yellow), (d) high-resolution TEM images indicating characterizing lattice
fringes (highlighted with solid white lines) within nanodomains (Fe,Cr),(SO4); ;all d-spacings

are given in [A].




Fig. S8 (a)-(b) Almost euhedral Cr-bearing hematite (Hem) nanoparticles: (a) STEM-EDS
chemical distribution maps for Fe (blue), Cr (yellow) and C (green) and (b) selected area

diffraction pattern (SAED) of area highlighted by white dashed line in (a).
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Fig. S9 The proportions of the metals in the colloidal fraction (mean %) with respect to their

total concentrations in the leachate.
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Table. S1 Trace metal(loid) concentrations in all collected samples

around the Horne smelter in Rouyn Noranda.

Trace metal concentration [mgkg!]

Distance to smelter

Sample Ag Co Cu Pb Sb Sn Zn complex [km]
1A 18.8 273 2860 1760 284 >90 263 3.5
1B 1.4 68.5 854 226 2.2 8.9 118 35
1C 19.2 143 4140 909 25.1 723 363 35
2A 5.1 296 5320 3830 26.1 >90 773 3.1
2B 2.6 154 789 378 4.8 21.5 83 3.1
2C 9.6 81.3 6120 2100 12,5 57.0 707 3.1
3A 8.8 125 2040 2170 13.7 >90 420 2.9
3B 2.7 123 1010 719 4.7 253 255 2.9
3C 1.4 275 523 176 2.1 7.9 516 29
4A 9.2 105 2850 602 129 29.1 656 2.9
4B 11.3 84.6 3420 836 14.6  36.1 507 2.9
4C 0.5 81.4 131 52.0 1.4 33 169 2.9
5A 21.9 174 7970 3100 329 >90 1470 1.8
5B 234 115 6920 1690 354 645 1520 1.8
6A 8.1 117 3420 495 10.1 24.8 615 1.2
6B 6.4 81.8 1740 927 15.6 324 246 1.2
6C 19.8 118 6540 1460 183 444 692 1.2
6F 12.8 99.2 3730 609 26.7 32.1 1150 1.2
TA 7.4 184 2690 1260 49.0 >90 4230 1.8
7B 73 88.0 3830 20239 426 >90 2178 1.8
7C 5.3 118 1900 875.1 38.9 >90 1480 1.8
Average 10 138 3276 1248 20 33 887
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