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Mineralogical and isotopes evidence for origin of pyrite: Implication for forma-
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Abstract

The Menggigu’ er uranium deposit in Yili Basin is a typical interlayer oxidation zone type uranium deposit.
In order to investigate the origin and formation mechanism of pyrite in ore-bearing sandstone and discuss the pro-
cess in which microorganisms was involved in uranium mineralization, the authors conducted the detailed analy-
sis of mineralogical characteristics of pyrite and uranium minerals as well as S isotopes of pyrite and C-O iso-
topes of carbonate cement. The results show that the uranium occurrence of Mengqigu’ er uranium deposit is

mainly adsorption uranium giving priority to organic adsorption, and uranium mineral mostly is pitchblende closely
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associated with pyrite and charcoal. The pyrites occurring as euhedral, framboidal, and anhedral forms in the ore-
bearing sandstone of Mengqigu’ er uranium deposit are more closely associated with pitchblende and carbonate ce-
ment. The 8**S, pr (— 68.4 %0~22.1 %o) of pyrite and 8"C, ppp (= 10.2 %o~ — 7.4%0), 8Oy pp5 (— 9.6 %o~ — 5.8 %o)
of carbonate cement provide direct evidence for bacterial sulfate reduction (BSR) and organic pyrolysis of pyrite.
Moreover, the formation mechanism of pyrite of different genesis is also described. Sulfate-reducing bacteria
were involved in the uranium mineralization process of Mengqiguer uranium deposit. On the basis of the adsorp-
tion U ('VI) of organic matter, clay minerals and particle surface, sulfate ion (SOjf) was partially or even totally

reduced into H,S by heterotrophic SRB using reactive OM as a source of energy which would reduce U (V) into

U (IV) and form uranium and uranium deposits. .

Key words: geochemistry, pitchblende, pyrite, bacterial sulfate reduction (BSR), uranium mineralization,

Menggqigu’ er uranium deposit
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Fig. 1 Simplified geological map of Menggigu’er area (after Ding et al.,2016)

1—Quaternary; 2—Middle-Lower Jurassic Shuixigou Group conglomerate and sandstone with gravel; 3—Middle-Upper Triassic Xiaoquangou

Group gray and variegrated conglomerate and mudstone; 4—Carboniferous intermediate-felsic volcanic rock and volcanic tuff; 5—Regional fault;

6—Reverse fault and its number; 7—Thrust fault and its number; 8—Strike-slip fault; 9—Basin boundaries; 10—River
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Fig. 2 The ore-bearing histogram of Menggigu’ er uranium deposit(after Ding et al.,2016)
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Table 1 Electron microprobe analytical results of urani-
um mineral in ore-bearing sandstone of Mengqigu’er

uranium deposit

Moy MR 1 Mg 2 3 M4
w(B)/ %
Na,0 0.233 0.050 0.140 0.004
Si0, 0.021 0.860 0.051 0.030
K,0 0.035 0.084 0.021 0.002
Uo, 1.914 82.596 11.180 0.160
As, 05 0.003 - 0.033
MgO 0.050 0.065 0.289 0.006
Ca0 0.600 5.605 4.731 0.011
P,0, - 1.036 0.025 0.071
ALO, 0.016 - 0.033 0.010
FeO 0.404 0.052 - 0.017
SO, 4.547 0.176 18.122 0.004
Y,0, 0.006 - - 0.013
PbO 0.028 0.032 - 0.006
TiO, 0.022 1.292 0.088 0.001
Cr,0, 0.023 0.131 0.087 0.009
ThO, - - - 0.044
MnO - 0.327 0.081
ey 7.902 92.306 34.881 0.388
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Table 2 The S isotopes of pyrite in ore-bearing sandstone

of Mengqigu’ er uranium deposit

ARy REL RS Fayis 3Sy.cor/ %o EUHE U
P4943-1 KPS RRA TS -28.0
S P-4 ERE, WAk -103 A
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Fig.3 The mineralogical characteristics of pyrite and uranium minerals in ore-bearing sandstone of Menggigu’ er uranium deposit
a. Pyrite nodules in grayish white sandstone; b. Disseminated pyrite ferritization in gray sandstone; c. Uranium-bearing organic bands and
surrounding cubic pyrite, the sign stands for the location and number of microprobe analysis, the latter is same; d. Tetrahedral and octahedral
pyrite in pores; e. Octahedral and pentagonal dodecahedral pyrite in pores; f. Strawberry pyrite and surrounding slice kaolinite;
g. Strawberry pyrite in calcite; h. Strawberry pyrite and surrounding colloidal pyrite; i. Strawberry pyrite and surface surrounding
fine globular pitchblende; j. Pitchblende and colloid pyrite in the organic cells; k. Pitchblende cemented cube and colloidal pyrite;

1. Pitchblende in uranium-bearing organic
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Table 3 The C-O isotopes of carbonate cement in ore-bearing sandstone of Mengqigu’ er uranium
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Fig.4 Genetic discrimination of pyrite in ore-bearing

sandstone of Menggigu’ er uranium deposit
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