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Figure S1: Raman spectra of enargite depicted in Fig. S1: laser polarization parallel to x, without polarization analyzer (a), laser polarization
5 parallel to x, with polarization analyzer perpendicular to laser polarization (b), laser polarization parallel to y, without a polarization analyzer
(c), laser polarization parallel to y, with polarization analyzer perpendicular to laser polarization (d).



Table S1: Chemical composition (EPMA) of the studied minerals

Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wWt%) (wt%) (wt%) (wt.%)

enargite 3197 048 4798 0.06 17.17  0.00 0.00 0.89 0.00 0.00 0.00 98.55
enargite 3142 057 4732 0.06 16.56  0.00 0.00 0.99 0.00 0.00 0.00 96.91
enargite 32.23 047 47.88 0.06 17,52 0.00 0.00 0.82 0.00 0.00 0.00 98.97
enargite 3235 051 47.98 0.06 17.53  0.00 0.00 0.69 0.00 0.00 0.00 99.11
enargite 32.32  0.06 48.96 0.03 17.90 0.00 0.03 0.03 0.00 0.00 0.00 99.35
enargite 30.25 0.13 48.72  0.05 16.13  0.00 0.04 0.05 0.00 0.00 0.03 95.38
enargite 32.19 0.54 48.41 0.04 17.40  0.00 0.00 0.09 0.00 0.00 0.00 98.67
enargite 31.63 0.47 48.84 0.03 17.28  0.00 0.03 0.03 0.00 0.00 0.00 98.31
enargite 31.83 0.54 48.95 0.03 17.53  0.00 0.00 0.02 0.00 0.00 0.00 98.90
enargite 3195 0.30 49.08 0.03 17.61  0.00 0.04 0.03 0.00 0.00 0.00 99.04
enargite 3133 0.26 49.05 0.04 17.19  0.00 0.04 0.08 0.00 0.00 0.00 97.99
enargite 3159 0.61 4959 0.04 16.99  0.00 0.04 0.09 0.00 0.00 0.02 98.96
enargite 3148 0.27 48.69 0.04 16.92  0.00 0.00 0.00 0.00 0.00 0.00 97.40
enargite 3175 0.26 49.01 0.09 16.85 0.00 0.00 0.00 0.00 0.00 0.00 97.96
enargite 33.89 0.19 4538 0.20 20.70  0.00 0.00 0.02 0.00 0.00 0.00 100.37
enargite 3214 0.15 48.90 0.04 17.81  0.00 0.03 0.05 0.00 0.00 0.03 99.15
enargite 3165 0.13 49.00 0.03 17.51  0.00 0.06 0.05 0.00 0.00 0.00 98.44
enargite 31.29 0.16 48.74  0.04 17.30 0.00 0.06 0.07 0.00 0.00 0.00 97.65
enargite 3164 0.18 48.34 0.04 17.57  0.00 0.06 0.08 0.00 0.00 0.00 97.91
enargite 32.05 0.3 48.76  0.14 17.34  0.00 0.03 0.14 0.00 0.00 0.00 98.58
enargite 3133 0.75 4753 0.26 15.90 0.00 0.00 1.86 0.00 0.00 0.00 97.63
enargite 3176 0.47 48.05 0.04 17.08  0.00 0.00 0.11 0.00 0.00 0.00 97.52
enargite 3155 0.64 47.06 0.38 15.76  0.00 0.00 3.43 0.00 0.00 0.00 98.82
enargite 3174 0.85 47.83 0.02 18.36  0.00 0.00 0.56 0.00 0.00 0.00 99.36
enargite 32.08 0.43 48.42  0.00 18.50 0.00 0.00 0.54 0.00 0.00 0.00 99.96
enargite 3199 0.48 48.45 0.00 18.54  0.00 0.00 0.24 0.00 0.00 0.00 99.70
enargite 3172 0.61 47.93 0.00 17.37  0.00 0.00 1.89 0.00 0.00 0.00 99.52
enargite 3191 0.97 4795 0.14 18.23  0.00 0.00 0.47 0.00 0.00 0.00 99.67
enargite 3150 0.93 4743 0.12 18.33  0.00 0.00 0.75 0.00 0.00 0.00 99.05
enargite 31.30 0.76 47.67 0.26 15.38  0.00 0.00 2.23 0.01 0.00 0.02 97.63
enargite 32.16 0.82 48.29 0.07 16.61  0.00 0.00 0.13 0.01 0.00 0.00 98.10
enargite 3192 0.3 48.49  0.05 17.43  0.00 0.00 0.11 0.01 0.02 0.00 98.57
enargite 3236 0.55 47.92 0.06 17.25 0.00 0.00 0.85 0.01 0.00 0.00 99.01
enargite 3119 0.87 4772 0.04 16.63  0.00 0.00 0.32 0.02 0.00 0.00 96.78



Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.9%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wt%) (wt%) (wt%) (wt.%)

enargite 31.58 0.62 4723 0.17 15.19 0.00 0.00 3.85 0.02 0.00 0.00 98.66
enargite 32.05 0.51 47.65 0.05 17.30 0.00 0.00 0.86 0.02 0.00 0.00 98.44
enargite 31.94 0.55 4798 0.08 16.96  0.00 0.00 1.08 0.02 0.00 0.00 98.62
enargite 3186 0.16 4857 0.39 17.62  0.00 0.00 0.08 0.02 0.00 0.00 98.69
enargite 31.84 1.08 48.25 0.00 17.95 0.00 0.00 0.44 0.02 0.00 0.00 99.58
enargite 3193 0.74 4831 0.00 18.58  0.00 0.00 0.15 0.02 0.00 0.00 99.73
enargite 31.92 0.71 48.20 0.06 18.26  0.00 0.00 0.41 0.02 0.00 0.00 99.58
enargite 3156 0.73 48.17  0.03 18.65 0.00 0.00 0.21 0.02 0.00 0.00 99.37
enargite 3176 0.65 4775 0.08 18.18  0.00 0.00 0.77 0.03 0.00 0.00 99.21
enargite 31.63 0.49 48.33 0.04 18.29  0.00 0.00 0.24 0.03 0.00 0.00 99.05
enargite 30.71 0.46 46.97 0.50 13.95 0.00 0.00 3.83 0.03 0.00 0.00 96.44
enargite 3193 0.56 4789  0.07 17.45 0.00 0.00 0.73 0.03 0.00 0.00 98.66
enargite 3272  0.21 48.63 0.10 17.94  0.00 0.00 0.12 0.03 0.00 0.00 99.76
enargite 31.17 0.59 4713 0.44 14.15 0.00 0.00 3.06 0.03 0.00 0.02 96.59
enargite 32.03 0.82 4745 0.09 16.32  0.00 0.00 1.91 0.04 0.00 0.03 98.70
enargite 3195 0.64 4795 0.03 18.67  0.00 0.00 0.35 0.04 0.00 0.00 99.63
enargite 3116 0.50 46.63 0.61 13.72  0.00 0.00 3.19 0.04 0.00 0.26 96.11
enargite 3186 0.55 46.77 0.48 14.68  0.00 0.00 3.02 0.04 0.00 0.00 97.40
enargite 3171 0.74 48.10 0.07 18.41 0.00 0.00 0.52 0.04 0.00 0.00 99.59
enargite 30.99 0.65 46.30 0.98 13.19 0.00 0.00 3.39 0.07 0.00 0.00 95.56
enargite 3194 0.60 47.67 0.09 17.27  0.00 0.00 0.89 0.05 0.00 0.00 98.51
enargite 31.27 0.3 46.85 0.68 14.08  0.00 0.00 2.89 0.05 0.00 0.00 96.35
enargite 3174 0.55 4799 0.10 16.48  0.00 0.00 1.12 0.07 0.00 0.11 98.16
enargite 3166 0.55 48.05 0.06 16.59  0.00 0.00 1.25 0.08 0.00 0.04 98.27
enargite 3172 071 4797 0.09 17.03  0.00 0.00 1.30 0.09 0.00 0.00 98.90
enargite 3158 0.61 4798 0.11 18.24  0.00 0.00 0.59 0.10 0.00 0.00 99.21
enargite 30.67 0.62 4751 0.10 16.18  0.00 0.00 2.01 0.16 0.00 0.04 97.30
enargite 3140 071 46.96 0.07 16.52  0.00 0.00 0.62 0.19 0.00 0.00 96.46
enargite 3179 0.65 47.43  0.09 16.24  0.00 0.00 0.58 0.23 0.04 0.03 97.07
enargite 3155 0.65 4757 0.08 16.44  0.00 0.00 0.57 0.27 0.00 0.05 97.18
enargite 3144 0.82 47.16 0.11 15.82  0.00 0.00 0.82 0.36 0.04 0.05 96.62
enargite 3152 0.69 4733 0.10 16.12  0.00 0.00 0.66 0.38 0.03 0.04 96.87
enargite 31.67 0.68 4741 011 15.94  0.00 0.00 0.44 0.40 0.00 0.04 96.69
enargite 3199 1.16 4754  0.04 17.44  0.00 0.03 0.06 0.00 0.00 0.00 98.27
enargite 3152 0.80 4787 0.39 16.95 0.00 0.00 0.38 0.00 0.03 0.05 97.99



Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.9%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wt%) (wt%) (wt%) (wt.%)
enargite 32.08 0.82 47.78 0.50 18.37  0.00 0.00 0.10 0.00 0.00 0.00 99.65
enargite 3190 141 47.69 0.04 18.21 0.00 0.00 0.99 0.00 0.00 0.00 100.24
enargite 30.89 1.14 46.24  0.05 15.56 0.00 0.00 3.81 0.00 0.00 0.00 97.69
enargite 31.40 0.72 4732 0.48 14.84  0.00 0.00 2.12 0.02 0.00 0.04 96.94
enargite 31.74 1.01 47.03 043 15.42  0.00 0.00 221 0.02 0.00 0.04 97.90
enargite 3346 1.83 4167 0.60 15.95 0.00 0.00 2.83 0.02 0.00 0.00 96.36
enargite 3135 1.06 46.28 0.89 14.84  0.00 0.04 2.84 0.04 0.00 0.31 97.63
enargite 31.30 0.6 4691 0.79 1459  0.00 0.00 3.07 0.05 0.00 0.02 97.19
enargite 31.28 1.26 4567 0.73 14.08  0.00 0.06 3.43 0.06 0.00 0.02 96.59
enargite 31.89 1.02 47.09 0.14 15.54  0.00 0.00 1.74 0.07 0.00 0.06 97.54
enargite 3162 0.80 46.33 0.57 14.07  0.00 0.00 3.36 0.07 0.00 0.00 96.82
enargite 3152 0.84 46.16  0.67 13.98  0.00 0.00 3.19 0.08 0.00 0.00 96.45
enargite 33.73 0.95 46.05 0.80 14.45 0.00 0.00 3.72 0.09 0.00 0.00 99.79
enargite 32.16 1.05 4570 111 12.16  0.00 0.00 4.87 0.09 0.00 0.00 97.14
enargite 32.88 0.24 4782 1.60 19.02  0.00 0.00 0.18 0.14 0.00 0.00 101.88
enargite 31.63 1.07 47.46  0.09 16.00 0.00 0.00 0.63 0.31 0.00 0.05 97.24
enargite 3143 0.85 4723 0.10 15.75 0.00 0.00 0.69 0.54 0.00 0.05 96.63
enargite 3161 0.52 4831 0.05 17.35 0.00 0.00 0.56 0.91 0.00 0.00 99.31
enargite 3172 0.37 4785 0.12 17.35 0.00 0.00 1.06 1.24 0.00 0.00 99.71
enargite 3248 0.99 46.37 0.01 17.22  0.08 0.17 0.62 0.19 0.00 0.02 98.15
enargite 32.73 0.90 46.15 0.03 15.18 0.04 0.04 0.54 0.28 0.00 0.03 95.94
enargite 3251 1.03 4553 0.06 16.64 0.12 0.21 0.75 0.29 0.03 0.00 97.17
enargite 3251 091 46.19 0.02 17.09 0.10 0.20 0.66 0.41 0.00 0.03 98.12
enargite 3215 043 4580 0.31 16.72  0.06 0.17 1.01 0.65 0.00 0.00 97.31
enargite 32.02 047 4586 0.23 16.99 0.08 0.17 0.79 0.65 0.00 0.00 97.28
enargite 3149 119 45.05 0.00 16.60 0.21 0.31 0.86 0.67 0.06 0.15 96.60
enargite 32.68 0.50 4584 0.30 16.50 0.08 0.15 1.05 0.74 0.00 0.00 97.85
enargite 30.85 0.97 4574 1.01 11.49 0.00 0.00 4.82 0.08 0.00 0.00 94.97
enargite 32.64 0.56 4589 0.21 16.32  0.08 0.17 1.11 0.96 0.00 0.00 97.93
enargite 32,53 0.87 4575 0.00 17.11  0.06 0.15 0.89 1.30 0.00 0.00 98.67
enargite 3198 1.24 4543 0.00 17.22  0.06 0.15 0.68 1.47 0.00 0.00 98.23
enargite 32.87 0.77 4594 0.00 16.91 0.10 0.16 0.94 1.56 0.00 0.00 99.26
enargite 32,58 0.70 4481 0.00 17.71  0.12 0.21 0.88 1.87 0.04 0.02 98.94
enargite 32.02 0.38 45.63 0.00 16.59 0.08 0.14 0.78 1.99 0.00 0.00 97.61
enargite 3285 1.26 45.05 0.00 16.44  0.09 0.13 0.70 2.49 0.00 0.00 99.01



Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.9%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wt%) (wt%) (wt%) (wt.%)
enargite 3258 1.08 4511 0.00 16.18 0.12 0.15 0.77 3.15 0.00 0.00 99.14
enargite 31.72 041 45.63 0.01 16.60 0.12 0.18 0.83 161 0.00 0.00 97.10
enargite 33.06 0.63 46.08 0.02 16.96 0.09 0.16 0.76 1.08 0.00 0.00 98.84
enargite 31.97 1.02 45.00 0.02 16.51 0.12 0.13 0.70 2.36 0.00 0.00 97.82
enargite 31.02 0.46 4538 0.02 16.92 0.11 0.20 0.64 1.40 0.00 0.00 96.15
enargite 30.53 0.62 4536 1.76 11.61 0.00 0.00 4.50 0.15 0.00 0.00 94.53
enargite 3197 045 46.28 0.02 16.13  0.02 0.06 0.71 1.56 0.00 0.00 97.21
enargite 32.08 0.39 46.22 0.03 16.77  0.09 0.17 0.92 1.29 0.03 0.00 97.98
enargite 32.76  0.42 4584 0.03 16.71  0.09 0.16 0.64 2.50 0.00 0.00 99.15
enargite 30,52  0.77 4550 1.28 11.68  0.00 0.00 4.84 0.10 0.00 0.00 94.68
enargite 31.26 1.01 4559 119 11.46  0.00 0.00 491 0.09 0.00 0.00 95.52
enargite 32.86 0.50 4583 0.05 17.32  0.09 0.16 0.73 1.61 0.00 0.00 99.15
enargite 3352 0.65 4431 0.06 18.85 0.05 0.09 0.88 1.51 0.00 0.00 99.91
enargite 31.13 040 4593 0.12 16.47 0.10 0.16 1.08 1.23 0.00 0.00 96.62
enargite 3234 042 4595 0.17 16.80 0.10 0.16 0.94 1.02 0.00 0.00 97.88
enargite 31.84 043 4510 117 16.47  0.08 0.14 0.79 2.07 0.00 0.06 98.16
enargite 32.09 145 46.18 0.12 15.99  0.00 0.00 1.03 0.71 0.03 0.06 97.65
enargite 3189 1.68 4599  0.09 15.84  0.00 0.00 0.73 1.92 0.00 0.04 98.17
tennantite 28.67 3.18 4585 2.01 19.10 0.00 0.00 1.64 0.09 0.05 0.00 100.60
tennantite 28.92 3.14 46.01 2.00 18.61  0.00 0.00 1.91 0.02 0.05 0.08 100.73
tennantite 2875 331 4510 2.19 18.86  0.00 0.00 2.24 0.13 0.04 0.00 100.62
tennantite 27.90 2.92 46.28 2.37 16.07  0.00 0.00 2.27 0.07 0.00 0.00 97.87
tennantite 2747 2,99 4434 261 14.44  0.00 0.00 7.96 0.07 0.04 0.04 99.95
tennantite 28,55 0.47 4726  2.94 17.62  0.00 0.00 0.26 0.09 0.00 0.00 97.20
tennantite 2891 042 4731 2.80 17.30  0.00 0.00 0.35 0.16 0.00 0.03 97.28
tennantite 25.26 1.49 45.07 1.56 8.05 0.00 0.00 5.89 12.98 0.00 0.00 100.30
tennantite 27.58 1.00 4149 8.65 17.18 0.00 0.05 2.60 0.22 0.16 0.00 98.92
tennantite 27.85 240 4464 4.03 19.88  0.00 0.04 1.06 0.00 0.00 0.00 99.90
tennantite 27.62 3.66 46.57 150 18.47  0.00 0.00 1.26 0.04 0.00 0.00 99.11
tennantite 28.14 0.84 4313 7.44 20.11 0.00 0.08 0.02 0.02 0.00 0.00 99.79
tennantite 2782 3.35 47.44  0.89 20.27 0.00 0.00 0.23 0.03 0.00 0.00 100.04
tennantite 26.99 4.42 4512 177 15.92  0.00 0.00 5.27 0.00 0.00 0.00 99.49
tennantite 25.718  2.17 4149 451 9.69 0.00 0.00 1462 1.89 0.06 0.09 100.31
tennantite 27.34  2.96 43.61 4.03 18.64  0.00 0.03 1.93 0.11 0.07 0.00 98.73
tennantite 27.27 3.18 42.13 450 16.77  0.00 0.04 5.07 0.00 0.00 0.04 99.00



Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.9%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wt%) (wt%) (wt%) (wt.%)
tennantite 27.14 233 44.30 3.90 18.02  0.00 0.02 3.95 0.10 0.05 0.00 99.80
tennantite 27.02 184 4145 8.35 19.03  0.00 0.11 101 0.86 0.00 0.00 99.68
tennantite 2469 1.80 4241  8.55 12.08 0.00 0.07 8.44 0.71 0.00 0.24 98.98
tennantite 29.88 3.34 40.86 6.50 18.78  0.00 0.09 0.23 0.00 0.00 0.09 99.78
tennantite 28.28 3.32 39.25 6.97 18.26  0.00 0.10 0.53 0.12 0.00 0.05 96.88
tennantite 26.78 2.81 4117 6.29 13.05 0.03 0.02 10.57  0.06 0.00 0.00 100.79
tennantite 26.70 0.93 4253 9.49 19.34  0.00 0.04 0.03 0.00 0.00 0.05 99.10
tennantite 2571 1.70 4227 7.76 14.34  0.00 0.06 6.50 0.03 0.00 0.00 98.37
tennantite 27.05 2.63 4466 3.75 18.24  0.00 0.02 3.19 0.10 0.00 0.00 99.64
tennantite 28.29 0.69 50.79 0.18 18.11  0.03 0.00 2.17 0.00 0.03 0.00 100.28
tennantite 26.65 0.32 51.15 0.07 1751 0.11 0.12 1.85 0.01 0.06 0.07 97.91
tennantite 27.40 043 49.42 0.5 17.95 0.30 0.15 0.23 0.00 0.00 0.06 96.08
tennantite 28.00 0.0 49.08 0.13 16.63  1.00 0.06 2.57 0.00 0.00 0.20 98.07
tennantite 2819 0.44 5145 0.05 18.03  0.00 0.00 211 0.00 0.00 0.00 100.27
tennantite 28,58 0.31 51.90 0.05 18.96  0.00 0.00 1.41 0.00 0.00 0.00 101.20
tennantite 28.17 0.20 51.96 0.05 18.56  0.06 0.00 1.01 0.00 0.00 0.00 100.01
tennantite 27.70 1.87 48.81 1.30 19.94  0.00 0.00 0.54 0.00 0.00 0.00 100.16
tennantite 2742 1.86 4315 6.31 18.51  0.00 0.06 241 0.00 0.04 0.00 99.77
tennantite 28.35 0.94 50.79 0.22 19.80 0.02 0.00 0.44 0.00 0.00 0.00 100.55
tennantite 2777 2.82 4829 1.16 20.29 0.00 0.00 0.22 0.00 0.00 0.00 100.55
tennantite 2758 2.72 4831 0.47 17.59  0.00 0.00 3.49 0.00 0.10 0.00 100.26
tennantite 2691 1.87 49.26 0.20 18.89  0.00 0.00 2.02 0.00 0.04 0.00 99.20
tennantite 26.97 155 4995 0.18 19.07  0.00 0.00 1.87 0.02 0.04 0.00 99.67
tennantite 26.35 0.46 51.23 0.03 18.98 0.13 0.00 2.69 0.00 0.00 0.00 99.87
tetrahedrite 25,57 273 39.90 4.02 2.83 0.00 0.00 2169 0.03 0.00 0.00 96.76
tetrahedrite 2549 2.62 39.66 4.65 1.40 0.00 0.00 25.07 0.01 0.00 0.00 98.89
tetrahedrite 26.70 3.16 4140 3.42 4.75 0.00 0.00 22.08 0.03 0.00 0.00 101.55
tetrahedrite 26.66 2.82 42.08 3.16 7.73 0.00 0.00 1348 0.15 0.00 0.00 96.08
tetrahedrite 26.79 2.60 4138 3.21 8.34 0.00 0.00 17.44  0.10 0.00 0.00 99.86
tetrahedrite 2585 221 39.82 3.29 4.87 0.00 0.00 2554 011 0.00 0.00 101.68
tetrahedrite 26.71  2.67 4188 3.28 10.19  0.00 0.00 16.83  0.03 0.00 0.03 101.62
tetrahedrite 26.89 5.39 39.11 356 4.15 0.00 0.00 20.78 0.09 0.00 0.00 99.98
tetrahedrite 2571 1.62 39.99 6.58 7.94 0.00 0.06 19.04 0.02 0.00 0.00 100.96
tetrahedrite 2431 117 41.08 4.46 3.53 0.00 0.00 20.63 5.15 0.06 0.00 100.39
tetrahedrite 2466 0.98 3740 8.35 6.52 1.15 0.03 21.40 0.00 0.00 0.00 100.48



Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.9%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wt%) (wt%) (wt%) (wt.%)

tetrahedrite 2430 2.78 42.71  2.99 6.21 0.16 0.00 1765 0.04 0.00 0.00 96.83
tetrahedrite 24.48 1.96 36.78 5.69 5.47 0.00 0.00 2467 0.04 0.00 0.00 99.09
goldfieldite 25.69 0.67 43.37 0.53 3.71 0.00 0.00 7.26 16.28 0.00 0.00 97.51
goldfieldite 2484 044 4521 017 1.80 0.00 0.00 10.01 1595 0.00 0.00 98.43
goldfieldite 2534 0.96 4405 0.94 2.26 0.00 0.00 8.54 14.13  0.00 0.00 96.22
goldfieldite 2549 0.63 4369 0.5 2.61 0.00 0.00 7.41 15.84  0.00 0.00 96.21
goldfieldite 2528 042 4431 0.8 2.04  0.00 0.00 9.85 16.21  0.00 0.00 98.30
goldfieldite 2328 0.65 46.18 0.50 2.40 0.00 0.00 7.85 13.60 0.00 0.00 94.47
goldfieldite 2543 134 4347 107 439 0.00 0.00 7.29 12.52  0.00 0.00 95.52
secondary phase 2811 2.04 4456 0.36 16.38  0.20 0.16 0.47 0.00 0.00 0.03 92.32
secondary phase 27.96 179 4537 0.1 16.33  0.29 0.17 0.40 0.00 0.00 0.02 92.85
secondary phase 25.92 214 4599 0.41 15.05 0.20 0.00 0.79 0.00 0.00 0.00 90.50
secondary phase 28.90 1.25 46,53 0.35 15.92  0.00 0.00 0.84  0.00 0.00 0.00 93.79
secondary phase 26.30 1.31  46.69 0.43 10.73  0.00 0.00 0.90 0.00 0.00 0.00 86.36
secondary phase 26.93 1.05 4559 0.35 1351 0.10 0.00 0.32 0.00 0.00 0.00 87.85
secondary phase  14.27 190 4341 0.58 3.05 0.00 0.00 0.00 0.00 0.00 0.00 63.21
secondary phase 26.85 1.14 4556 0.23 15.27 0.19 0.00 0.36 0.00 0.00 0.03 89.64
secondary phase 24.02 1.16  45.18 0.27 1481 0.10 0.00 0.29 0.00 0.00 0.04  85.86
secondary phase 17.49 2.06 4470 0.65 8.45 0.00 0.00 0.00 0.00 0.00 0.00 73.35
secondary phase 29.64 1.23 4226 0.23 19.32 031 0.30 0.45 0.00 0.03 0.05 93.82
secondary phase 27.17 1.35  43.19 0.29 17.39  0.29 0.21 0.39 0.00 0.03 0.07 90.39
secondary phase 26.27 1.09  46.57 0.20 17.86 0.25 0.15 0.42 0.00 0.04  0.07 92.92
secondary phase 27.95 0.90 4752 0.81 17.15 0.20 0.10 1.79 0.00 0.00 0.04  96.45
secondary phase 25.62 1.60 4450 0.60 12.69  0.00 0.00 1.28 0.00 0.00 0.00 86.29
secondary phase 26.43 1.69  46.08 0.83 13.47  0.00 0.00 1.21 0.00 0.00 0.00 89.71
secondary phase 24.12 1.70 4585 1.17 1533 0.13 0.08 1.01 0.00 0.00 0.00 89.38
secondary phase  20.09  0.60 52.01 0.10 9.71 0.00 0.00 1.22 0.00 0.00 0.00 83.73
secondary phase 14.22 041  47.82 0.30 3.36 0.00 0.00 0.38 0.00 0.00 0.00 66.50
secondary phase 17.15  0.50 48.70 0.38 4.27 0.00 0.00 0.74 0.00 0.00 0.00 71.73
secondary phase 24.93 043  49.36 0.29 8.80 0.00 0.00 2.23 0.00 0.00 0.00 86.03
secondary phase  25.20  0.63 50.25 0.96 11.22  0.09 0.00 1.67 0.00 0.00 0.00 90.02
secondary phase 21.95 0.72 5229 0.34 1132 021 0.00 0.81 0.00 0.00 0.00 87.65
secondary phase  23.73  0.49 5185 0.21 10.87 0.27 0.00 1.52 0.00 0.00 0.02 88.96
secondary phase 23.49 0.51 52.09 0.20 10.89 0.27 0.00 1.28 0.00 0.00 0.02 88.75
secondary phase  26.38  0.19 50.70 0.17 11.24  0.08 0.00 0.83 0.00 0.00 0.00 89.58



Name S Fe Cu Zn As Ag Cd Sh Te Hg Pb total
(wWt.9%) (wt.9%) (wt.%) (Wt%) (Wt%) (wt%) (wt.%) (wt%) (wt%) (wt%) (wt%) (wt.%)

secondary phase 27.83  0.23 51.58 0.17 15.39 0.43 0.00 0.99 0.00 0.00 0.06 96.69
secondary phase 25.62 0.31 53.11 0.14 9.66 0.08 0.00 0.97 0.00 0.00 0.00 89.89
secondary phase 25.45 0.53 51.40 0.26 13.39  0.27 0.00 148 0.00 0.00 0.00 92.78
secondary phase  23.00 0.33 5273 0.35 8.97 0.10 0.00 0.51 0.00 0.00 0.00 85.99
secondary phase  30.16 0.21 4890 0.16 13.87 0.03 0.00 0.29 0.00 0.00 0.00 93.61
secondary phase  20.26  1.21 4738 0.23 9.71 0.00 0.00 0.13 0.00 0.00 0.00 78.93
secondary phase 22.61  1.29 4598 0.20 11.44  0.00 0.00 0.00 0.00 0.00 0.00 81.52
secondary phase  18.21  1.99 46.81 0.49 5.65 0.00 0.00 0.03 0.00 0.00 0.00 73.17
secondary phase  24.54  0.77 48.03 0.23 8.94 0.28 0.00 0.00 0.00 0.00 0.00 82.79
secondary phase 21.59  0.77 4520 0.30 4.67 0.00 0.00 0.00 0.00 0.00 0.00 72.52
secondary phase 25.32  1.24 50.90 0.31 10.73  0.00 0.00 0.94 0.00 0.00 0.00 89.44
secondary phase 29.36  0.68 4856 0.18 1478 0.15 0.00 1.33 0.00 0.00 0.00 95.04
secondary phase 25.67 1.24 4733 0.28 17.10 0.26 0.07 1.46 0.00 0.00 0.00 93.40
secondary phase  27.58  0.40 5152 0.08 17.06 0.16 0.00 1.74 0.00 0.00 0.00 98.54
secondary phase  25.17  0.79 48.66 0.34 15.69 0.12 0.00 0.82 0.00 0.00 0.00 91.60
secondary phase  13.57 1.36 46.37 043 371 0.00 0.00 0.49 0.00 0.00 0.00 65.95
secondary phase 2540 1.01 48.10 0.33 9.35 0.00 0.00 1.37 0.00 0.00 0.00 85.57
secondary phase  27.66  0.27 51.92 0.05 17.75 0.00 0.00 1.44 0.00 0.00 0.00 99.08



