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WOLFRAMITE: CO, ESCAPING
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Abstract; Wolframite is the main ore mineral of vein-type tungsten deposits. How wolframite precipitates
from hydrothermal fluids is highly disputed in the literature. Whether CO, escaping causes significant
precipitationof wolframitehas not been quantitatively examined. A reaction equilibrium model for the
system of W-Fe-Na-Cl-H-C-O was established in this contribution. The model contains 22 species and 16
reactions, the thermodynamic data of which are from the database SUPCRT. The modeling results indicate
that pH is negatively correlated to fluid pressure and tungsten solubility is positively correlated to fluid
pressure. A decreasein fluid pressure from lithostatic to hydrostatic level could cause a drop of tungsten
solubility by 27% ~47% , and the decrease degree has a positive correlation to temperature and depth.
Therefore, CO, escaping accompanying a drop of fluid pressure is one of the mechanisms precipitating
wolframite efficiently.
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Table 1

The 16 reactions used in the thermodynamic

model of this study
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Table 2 Mass and charge balance constraints used in the thermodynamic model

s b2 U
1 H'+WO0?} =HWO;,
2 H*+HWO, =H,WO0!
3 H*+CI=HCI
4 H,0=H"+0H"
5 FeWO, (s) =Fe’ +W07%
6 Fe" +C1~ FeCl™
7 Fe** +2C1~ FeCl,"
8 Fe’" +H,0=FeOH" +H"
9 Fe’ +H,0=Fe0’+2H"
10 Fe** +2H,0=HFe0,+3H"
11 Na*+Cl~ =NaCl°
12 Na®+H,0=NaOH"+H"
13 Na*+W02 =NaWo,
14 Na*+HWO, =NaHWO}
15 €O, (aq) +H,0=HCO;+H"
16 HCO; =CO% +H"
s EA s

HL A 15T S A

17 v e 75 + [HCOS] +2 [COT ]

[H'] + [Na"] + [FeCl"] +2 [Fe’ ] + [FeOH'] = [HWO;] +2 [WO3 ] + [CI"] + [OH ] + [HFeO; ]
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The isothermal change of CO, solubility under the lithostatic and hydrostatic levels at a depth of 4~8 km
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Fig. 3 The isothermal change of tungsten solubility under the lithostatic and hydrostatic levels at a depth of 4~8 km
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Fig. 2 The isothermal change of pH under the lithostatic and hydrostatic levels at a depth of 4~8 km
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