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Abstract: Pyrite is the most common metal sulfide mineral in mineral deposits, mostly formed at the stages
of uranium mineralization. Its typological characteristics have important indicative significance for deep
mineral exploration and prediction. This article uses electron microscopy, powder diffraction, thermoelectric

analyzer, and electron probe system to analyze the typological characteristics of pyrite at different
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mineralization stages and elevations in the Shulouqiu uranium deposit. The research results show that the n
(S) /n (Fe) values of pyrite in this area indicate a deficiency in S characteristics. Analysis of characteristic
elements such as 6Fe, 6S, As, Se, Co, Ni, etc. shows that the genesis of pyrite in this area is mainly
magmatic hydrothermal. The characteristics of the crystal cell parameters of pyrite indicate that the
substitution of S with As in a isomorphic form is the main cause of the increase in a, and also an important
factor leading to the precipitation of U element. The thermoelectric coefficient value (a) of pyrite is —=301.0~
3322 wV-°C™', and the thermal conductivity type is mainly P—type. The formation temperature of pyrite is
74~386 C, belonging to a medium low temperature deposit. The thermal electric coefficient dispersion
(8a’ ) of pyrite indicates a mineralization period with a 8a’ of 82.1, indicating a relatively stable
mineralization environment and a weak degree of superposition; The da’ values in the early and late stages of
mineralization are 201.6 and 224.9, respectively, indicating that they may have been formed by the
superposition of multiple stages of hydrothermal fluids, with a relatively high degree of superposition; The
da’ values at each stage gradually decrease with the decrease of levels, and are relatively concentrated,
indicating that the mineralization become relatively better as the depth increases. The thermoelectric
parameter X, = of pyrite is —40.0~61.0, and the erosion percentage (y) of the ore body is 34.8 %~60.0 %,
with an average of 48.9, indicating that the deposit has been eroded to the middle and still has significant

extension in the deeper part. Comprehensive analysis suggests that there is still good mineralization and

prospecting potential in the deep part of the deposit.

Keywords: pyrite; unit cell parameters; thermoelectric coefficient; Shulouqiu uranium deposit
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Fig. 1 Tectonic and geologic sketch of the Shulouqiu deposit
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a—FEarly mineralization of pyrite (Py I ) occurred within coarse—grained quartz veins; b—Granular pyrite (Py I ) in microcrystalline

quartz veins is enveloped by pitchblende;

c—Pyrite  (PyIl) located within the same quartz vein as bituminous uranium minerals; d-

The interior of pitchblende is wrapped with angular and fragmented pyrite (Pyll); e-A self shaped cubic and octahedral pyrite, grows

within quartz veins during the late stage of mineralization (PyllIl) ;

and corners becoming smooth (PylIl);

P2 A5 bk o il B PR B R T R

{=Pyrite in irregular granular and blocky form,

with mineral edges

A~f are all reflected light photos; Qtz—Quartz; Pit—pitchblende; Py-Pyrite.

Fig. 2 Microscopic characteristics of pyrite in Shulouqiu uranium deposit
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Table 1 Characteristics of crystal cell parameters of pyrite in Shulouqiu uranium deposit

GEGETRe W B B bR /m aynm Aay/nm Vy/nm’® AVynm®
SLQ-1 Pyl 300 0.554 18 0.012 51 0.159 11 0.000 11
SLQ-2 0 0.542 20 0.000 53 0.159 24 0.000 24
SLQ-3 =400 0.551 22 0.009 55 0.167 48 0.008 48
SLQ-4 Pyll 300 0.542 62 0.000 95 0.159 76 0.000 76
SLQ-5 300 0.542 10 0.000 43 0.159 28 0.000 28
SLQ-6 0 0.541 97 0.000 30 0.159 21 0.000 21
SLQ-7 0 0.542 02 0.000 35 0.159 24 0.000 24
SLQ-8 -400 0.551 78 0.010 11 0.167 99 0.008 99
SLQ-9 =400 0.543 97 0.002 30 0.160 96 0.001 96
SLQ-10 Pyl 300 0.543 41 0.001 74 0.160 46 0.001 46
SLQ-11 0 0.542 99 0.001 32 0.160 09 0.001 09
SLQ-12 -400 0.543 22 0.001 55 0.160 30 0.001 30
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Table 2 Characteristics of thermoelectric parameters of pyrite in Shulouqiu uranium deposit
aN X &/ (pv-C™) aP X[/ (V=)
HMaS B Bk AR /m B 1% BRI BBE X BN S
max min S max min P "
SLQ-1 Pyl 300 -42.3  -301.0 -119.7 52 304.9 28.9 2027 48 5209  -28.0 57.0
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