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Abstract: The contents of major and trace elements of colloidal pyrite in Xinqiao, Tongling, Anhui Province, China, were
measured by EPMA. The analysis data suggest that w(Fe)/w(S), w(Co)/w(Ni), w(S)/w(Se) and w(Zn)/[w(Zn)+w(Pb)] of
colloidal pyrite is from 0.803 to 1.058, 0.57 to 79.000, 1 650.656 to 8 711.600 and 0.027 to 0.460, respectively, which
indicates that the colloidal pyrite forms because of hydrotherm, its forming temperature is higher than that of the crystal
pyrite, the contents of Fe and S are consistent, and Cu and Pb enrich in the center of colloidal pyrite. On this basis,
correlation analysis of major and trace elements of pyrites was carried out, and the results show that As in the colloidal
pyrite might be in the from of solid solution, and the content of As in the early metallogenic hydrotherm is consistent ,
while the one in the late metallogenic hydrotherm increases step by step.
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Fig. 1 Macroscopic and microscopic characteristics of colloidal pyrites from Xingiao deposit: (a), (b) Macroscopic characteristics

of colloidal pyrites; (c), (d) Microscopic characteristics of colloidal pyrites; (e), (f) Microstructures of colloidal pyrite at higher

magnifications
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Table 1 EPMA data of the pyrites from Xingiao Cu-S-Fe Deposit
Sample Testing mineral No. % Total
Se Zn Te As Cu Ag Ni Pb  Co S Fe  Au content/%
Crystal pyrite 1 - 0.040 - 0560 - 0001 — 0.050 0.077 51.95545.539 - 98.222
XQ31-3-4 Crystal pyrite 2  — 0.012 0.011 0.298 0.004 — 0.019 0.178 0.032 52.45944.121 - 97.134
Crystal pyrite 3 — 0.020 — 0836 — 0.004 0.013 0.146 0.045 52.23244.816 0.069 98.181
Crystal pyrite 4  — 0.038 — 0.141 0.041 0.021 - 0.174 0.019 54.32845.267 0.006 100.035
XO31-3-5 Crystal pyrite 5  — 0.032 0.010 0.222 — 0.009 — 0.018 0.076 53.65244.816 0.058 98.893
Crystal pyrite 6 0.006 0.046 0.006 - 0.030 - — 0.122 0.07 54.23245.540 0.027 100.079
Crystal pyrite 7 0.003 - 0.007 0.002 0.032 0.001 — 0.166 0.058 54.21145.432 0.035 99.947
XQ23-2 Crystal pyrite 8§  — - - 0.004 - - — 0.018 0.049 52.86646.101 0.028 99.066
Crystal pyrite 9  — - - 0.016 - - — 0.124 0.030 53.50846.680 0.026 100.384
XQ47-5 Crystal pyrite 10 - 0.054 - - - — 0.017 0.079 0.077 52.61545.904 0.008 98.754
Crystal pyrite 11 0.006 0.052 — 0.023 0.020 0.002 — 0.060 0.058 52.93445.377 0.065 98.597
XQ31-3-3 Crystal pyrite 12 0.002 - 0.007 - 0.020 - — 0.112 0.088 54.39145.780 0.005 100.405
Crystal pyrite 13— 0.004 - - 0.010 - — 0.156 0.058 52.90945.673 — 98.810
XQ22-2 Crystal pyrite 14 - 0.009 - 0014 - — 0.011 0.088 0.073 53.43146.479 - 100.105
Crystal pyrite 15 - - - 0014 - — 0.012 0.069 0.069 53.02145.619 — 98.804
Crystal pyrite 16 0.015 0.026 0.014 0.803 — 0.010 0.015 0.148 0.407 52.44845.012 0.021 98.919
XQ31-3-2 Crystal pyrite 17 - 0.051 - 0.0609 - - — 0.141 0.065 53.41144.644 0.004 98.385
Crystal pyrite 18 - 0.005 0.025 0.712 - — 0.008 0.087 0.042 52.19545.083 0.014 98.171
Crystal pyrite 19 - 0.025 - 0.782 0.002 — 0.003 0.047 0.013 53.34945.498 - 99.719
XQ19-6 Crystal pyrite 20 0.005 0.058 — 0.001 0.074 0.015 0.064 0.162 0.061 52.55846.112 — 99.110
Crystal pyrite 21 - 0.019 - 0.007 - - — 0.127 0.029 53.16245.929 — 99.273
XO11-1 Colloidal pyrite 22 0.001 - — 0.065 0.079 0.012 0.014 0.192 0.025 50.98345.475 0.014 96.860
Colloidal pyrite 23  — - — 0.050 0.105 0.036 — 0.111 0.022 51.71445.367 0.040 97.445
Colloidal pyrite 24  — - - - 0.097 0.023 0.019 0.037 0.019 44.79740.019 - 85.011
XOl1-2 Colloidal pyrite 25 — 0.003  0.006 0.029 0.058 0.02 — 0.075 0.026 52.56542.226 — 95.008
Colloidal pyrite 26  — - 0.013 - 0.046 0.025 — 0.091 0.030 48.88341.788 0.021 90.897
Colloidal pyrite 27 0.002 - - 0.069 0.089 0.008 — 0.134 0.004 46.66343.029 - 89.998
Colloidal pyrite 28 0.003 - - 0.095 0.075 — 0.006 0.311 0.017 44.21744.690 — 89.414
XQ11-3  Colloidal pyrite 29 0.005 0.029 0.001 0.098 0.127 0.002 0.007 0.228 0.029 46.10846.199 — 92.833
Colloidal pyrite 30 — 0.044 — 0.089 0.057 0.011 — 0.242 0.051 43.681 43.21 0.005 87.390
Colloidal pyrite 31 0.017 - — 0.105 0.102 0.020 0.003 0.047 0.046 50.17846.035 - 96.553
XOl1-4 Colloidal pyrite 32— - - 0.069 0.062 0.013 — 0.190 0.034 50.10545.338 — 95.811
Colloidal pyrite 33 0.017 - - 0.091 0.118 - —  0.145 — 45.21244.298 0.024 89.905
Colloidal pyrite 34 0.016 0.054 — 0.050 0.199 0.023 0.018 0.215 0.031 50.77244.643 0.004  96.025
Colloidal pyrite 35 — - 0.007 — 0.058 0.003 0.002 0.154 0.038 46.46540.493 0.018 87.238
Colloidal pyrite 36 0.001 0.036 0.019 0.046 0.077 0.008 0.011 0.136 0.048 44.00338.552 — 82.937
XQI11-5 Colloidal pyrite 37 - - - 0.002 0.121 - — 0.167 0.040 48.05441.353 — 89.737
Colloidal pyrite 38 0.014 - - - 0.084 - — 0.145 0.030 46.09042.866 0.030 89.259
Colloidal pyrite 39 — 0.007 0.009 0.001 0.064 — — 0.110 0.026 48.74739.280 0.029 88.273
(to be continued)



3496 A e R 2013 412 H
&1
Table 1 continued

w/% Total

Sample  Testing mineral No.
Se Zn Te As Cu Ag Ni Pb  Co S Fe  Au content/%
Colloidal pyrite 40 0.005 0.026 - 0.128 0.113 - — 0.212 0.066 43.55841.871 0.012 85.991
Colloidal pyrite 41  — 0.042 — 0.111 0.124 0.031 0.008 0.241 0.038 45.38142.626 0.02  88.622
xQir=s Colloidal pyrite 42  — 0.050 0.024 0.109 0.059 — — 0.137 0.056 50.65444.991 — 96.080
Colloidal pyrite 43  — - - 0.088 0.117 - — 0.158 0.045 47.90145.420 0.017 93.746
Colloidal pyrite 44 0.018 - — 0.080 0.112 0.006 — 0.153 0.079 46.90243.872 0.043  91.265
Colloidal pyrite 45 — - 0.013 0.088 0.117 0.026 — 0.514 0.023 49.71043.882 — 94.373
Colloidal pyrite 46 0.008 - — 0.069 0.085 0.001 0.029 0.224 0.046 48.69544.246 0.008 93.411
Colloidal pyrite 47 — - - 0.076 0.055 - — 0.191 0.036 52.20443.639 0.001  96.202
Colloidal pyrite 48  — - — 0.086 0.151 0.022 0.024 0.243 0.078 50.78244.437 0.029 95.852
Colloidal pyrite 49  — - - 0.166 0.133 — — 0.193 0.078 48.99144.388 0.065 94.014
xQi Colloidal pyrite 50 0.019 0.011 — 0.111 0.138 0.006 0.009 0.201 0.030 44.89443.742 — 89.161
Colloidal pyrite 51 0.002  0.005 - 0.078 0.115 — 0.035 0.177 0.020 48.67342.965 0.022  92.092
Colloidal pyrite 52— - — 0.044 0.166 0.006 — 0.683 0.079 49.16943.708 0.004 93.859
Colloidal pyrite 53 — - — 0.046 0.105 0.026 0.002 0.173 0.079 48.48343.341 — 92.255
Colloidal pyrite 54 — 0.012 - 0.080 0.16 — 0.001 0.292 0.079 50.45244.077 0.016 95.169
Colloidal pyrite 55 0.011 - — 0.053 0.132 — 0.017 0.23 0.040 49.72143.861 0.031 94.096
Colloidal pyrite 56  — - - 0.082 0.114 - — 0.184 0.023 47.40643.879 — 91.688
xQirs Colloidal pyrite 57 — 0.004 - 0.039 0.200 0.006 — 0.087 0.109 51.48543.790 - 95.720
Colloidal pyrite 58 — 0.025 0.007 - 0.169 0.025 — 0.165 0.047 48.63443.445 0.026 92.543
XQ11-9 Colloidal pyrite 59 — - 0.006 0.023 0.097 — 0.001 0.191 0.024 39.16941.432 0.005 80.948
Colloidal pyrite 60 0.032  0.087 - 0.008 0217 - — 0.102 0.037 52.82145.459 0.008 98.771

Test unit: EPMA laboratory, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, 2011. Sign ‘—" means that content

of elements is less than 0.001%.
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Fig. 2 XRD patterns of colloidal pyrites from Xinqiao deposit:
(a) Colloidal pyrite without siderite; (b) Colloidal pyrite with
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Fig. 3 SEM images and EDS spectra of colloidal pyrites from Xingiao deposit: (al), (b1) Colloidal pyrite without siderite; (a2), (b2)

Colloidal pyrite with siderite
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Fig. 7 Relationship maps of contents of major and trace elements of colloidal pyrites from Xinqgiao (e—Crystal pyrites; A—
Colloidal pyrites): (a) Relationship map of As and S; (b) Relationship map of Zn and S; (c) Relationship map of Cu and S; (d)
Relationship map of Pb and S; (e) Relationship map of Co and Fe; (f) Relationship map of Ni and Fe; (g) Relationship map of Cu and
Fe; (h) Relationship map of Zn and Fe; (i) Relationship map of Pb and Fe; (j) Relationship map of Ag and Au; (k) Relationship map
of Te and Au; (1) Relationship map of As and Au
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