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Abstract: To extract the tungsten component from the scheelite by the chlorination process, effects of major variables
such as the reducing agent, reaction temperature, reaction time, flow rate of the Cl, gas, and the particle size of the sam-
ple, were examined in the batch-boat system. The optimum conditions for this chlorination process were as follows ; reac-
tion temperature above 700°C, carbon weight ratio to the scheelite 0.08, reaction time 20 min, flow rate of the Cl, gas 0.6
£/min, particle size of scheelite ore —200 mesh. Under the above conditions, 99% of tungsten component was extracted
from scheelite ore. The diffusion step and chemical reaction step were the rate-determining steps at high and low temper-
ature, respectively. Activation energy was 7.98kcal/mol at high temperature region and 31.2kcal/mol at low tempera-
ture one.
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Fig. 1. Standard gibbs free energy of reaction at
various temperature.
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Table 1. Chemical Analysis of Scheelite from Sang—
Dong Deposit

Comp.f| WO, | CaO | Mo | Cu | As | Si0, | Pb
% |7581)19.70| 1.77 10.002{0.01 |[0.71 | 0.04
Comp.| Bi S Sn | Sb ! Mn | Zn | Fe
% | 001]0.017| Trace| Trace|0.019 [ 0.002 | 0.33

Table 2. Sieve Analysis of Scheelite from Sang—

Dong Deposit
Mesh | 200/270 | 270/325 | —325 total
% 18.3 176 64.1 100

Table 3. Chemical Analysis of Reducing Agents

Composition | P. C |Charcoal| A. C | Pitch | Anthracite
Fixed Carbon| 98.5 | 77.88 | 89.61 | 59.00 | 6841
Vol. Matt. - 1815 | 6.23 14020 | 4.33
Ash 312 312 | 385 | 030 2683
Sulfur 115 051 | 032 ] 050 | 043

P. C: petroleum coke, A. C: activated carbon
Vol. Matt.: volatile matter
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Fig. 2. X-ray diffraction pattern of sample scheelite
from Sang-Dong deposit.
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Fig. 4. Schematic flow diagram for the chlorination
of scheelite in a batch-boat system.
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Table 4. Product of Chlorination

o] dej

P. C wt. ratio 0.05 0.07 0.09 0.1 0.2 0.3
600°C color y. y. yOT. YL yOL. YOI
700°C color y. y. yOr. yor. yoT. yOT.
800°C color y. YT YOI yOT. yoT. yOT.
900°C color YT yor. VOT. VT YL YT

1000°C color yyr>d. b yyr>d b yyr>d b y)ryd b yyr>d b yyr>d b
y.: yellow, r.: red, d. b.: dark brown
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Fig. 16. Kinetic plot on the chlorination of scheelite

at various temperatures.
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