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Constituent (%) (%)
WO, 66~72 (theor. 80.52) 60.5-65.8 (theor. 76.53 Fe, 76.57 Mn)
CaO 10.9-20.3 (theor. 19.48) 2.14-2.30
Mg 0.03-0.84 0.04
B <0.001-<0.01 0.005
Al 0.22-2.0 0.40-1.17
Si 0.77-2.94 1.36-2.73
Sn <0.01-3.0 1.00
Pb 0.025-0.25 0.066
P 0.008-0.17 0.014-0.22
As 0.0066-0.17 0.058-1.00
Bi 0.006-0.10 0.045-0.20
S 0.056-0.41 0.50-1.10
Ti <0.001-0.075 0.23
A\ <0.004-0.01 0.015
Cr <0.001-0.008 <0.005-0.008
Mo <0.01-2.0 <0.003
MnO 0.052-0.654 2.53-10.8 (theor. 23.43)
FeO 0.28-3.74 13.2-17.0 (theor. 23.66)
Co <0.005 0.05
Cu <0,025-0.10 0.039-0.75
Ni 0.003-0.01 0.01
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Agent Temperature Pressure
Raw material concentration Malar ratio WO, agent fime (bar) Remarks
Wolframite NalOH 1:10-1.5 1-150+C Atmospheric After cooling, addition of water to
40-50% 0.5-4h 4.5-5.5M NaOH
15M
Wolframite NaDH 1:1.05 175-190°C 10-12 200250 g solids/1
T-10% 4h
Waolframite low in Mn Ma 00 1:33 210°C 2
16.5% 3h
Seheelite and Naz 00, 1:2.5-5.0 190-235°C 12-26 The lower the WO, cone., the
scheelite,/wolframite mixtores 10-18% 1.54h higher the stoichiometric excess of
NayCOy must be
Scheelite,/ Wol frarmite, mictures MNaz00y Weight ratio 200-250°C 15-40 NaDH addition stoichiomedric to
12-18% MaC0y/ W05 4h Fe + Mn content
+Nz0H LLO0-1.6
Scheelite and NaDH 1:3-7 180°C 0 Mechanical activation in a ball
scheelite, vl framite mixtures 1.5h mill autoclave
Oxidized scrap NaOH 114 150-200°C 10-12
207% 2-4h

(Fe, MN)WQ + yNaOH— NaWOs + (Fe, Mn)(OH)
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Element 1 2 3 4 5 6
Al 5 1 5 1 5 7
As 10 4 10 7 7 5
Bi 1 0.1 — — 1 0.5
Ca 10 1 5 1 5 5
Cd — — 5 — i —
Co 10 1 10 — 5 —
Cr 10 1 10 1 5 —
Cu 3 0.1 5 1 1 1
Fe 10 3 10 1 10 6
K 10 10 10 2 9 7
Mg 7 1 5 1 5 7
Mn 10 1 5 1 5 1
Mo 20 7 30 6 20 14
Na 10 5 10 5 9 8
Ni 7 1 5 1 5 —
P 7 5 7 7 5 7
Pb 1 0.5 5 — 1 0.5
S 7 7 7 - 5 —
Sb 8 1 —_ — 2 —
Si 10 3 10 1 8 6
Sn 1 0.3 10 1 | 0.5
Ti 10 3 10 — — —
\'% 10 3 10 — — —_
F — — 25 — — —

=
|
|
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Nb — —_ 10 — — —

? 1, Chinese National Standard GB 10116-88. 2, Excellent Chinese Grade (Hengdu
Tungsten). 3, Specification Wolfram Bergba- und Hiittenges.m.b.H. 4, Osram Sylva-
nia. 5, Fujian Xiamen Tungsten Products Plant. 6, Chinese Production, Jiangxi
Province.
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Andrew Drummond, “The Mining- -y resources convention”
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