J. of Korean Inst. of Resources Recycling
Vol. 18, No. 5, 2009, 19-25

> HRAX <

EAf 1BKENE FRRC| LI 45t

PHWE - EE- - B -
RIS SRR AR, 4B RIS

Characterization of the Oxidation Roasting of
Low Grade Molybdenite Concentrate’

*Byung-Su Kim, Hoo-In Lee, Young-Yoon Choi and Sangbae Kim

Metal Recovery Group, Mineral Resources Research Division,
Korea Institute of Geoscience & Mineral Resources (KIGAM), Daejeon, Korea 305-350

[=] [o]3
£ =

EelEd Al A4 Fa3k 32 HAFEANMoS,) AL YHe) kA F42 Bt FUE dETEd
(technical grade MoO5) 22 AZFe] z& E2)Hd 33t £33 a2y AT 2 A7dr s AFS Jeas B39
Ashla EAL AT A8 0.08 atm~021 atm®] AR 793-823 K| WA= WA TGA WS AMgsle ¢
Patom, A Aedd AR dalarle B 67 um otk AF A Aspis 25 823 K, A7 60 2llA 95% o)
o] AsEgEdos AHE AoT Jelith L3 Jander Ao] AES) BIAF 3R] A2 dshli £ dlolH
& B3k 43 Aoz EaEglon, Ak B4l talde 011 AR Aom ZARE AT

FHO : FPAM MoSy), ASHE I (MoOy), £ Hel (Mo), AH3hi4:, Jander 2|

Abstract

Molybdenite concentrate (MoS,) is the major mineral for the molybdenum industry, of which the industrial processing is first
converted to technical grade molybdenum trioxide (MoQ;) by its oxidative roasting and purification, used as a raw material for
manufacturing several molybdenum compounds. In the present work, detailed experimental results for the oxidative roasting of
low grade Mongolian molybdenite concentrate are presented. The experiments were carried out in the temperature range of 793
to 823 K under an oxygen partial pressure range of 0.08 atm to 0.21 atm by using a thermogravimetric analysis technique. The
molybdenite concentrate was an average particle size of 67 wm. In the oxidative roasting of low grade Mongolian molybdenite
concentrate, more than 95% of molybdenite was converted to molybdenum trioxide in 60 min. at 828 K. The Jander equation
was found to be useful in describing the rates of the oxidative roasting and the reaction order with respect to oxygen con-
centration in a gaseous mixture with nitrogen was 0.11 order.
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Table 1. Chemical composition of the low grade molybdenite concentrate obtained from the Ovorbayan Molybdenum deposit

in Mongolia.(wt%)

Mo S Pb

Zn

Cu Fe SiO,

49.9 344 4.6

1.0

0.8 1.6 34
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Fig. 1. XRD patterns of the low grade molybdenite con-
centrate (a) and the treated concentrate by oxidation
roasting (b) for 60 min at 823 K under atmosphere
condition.

Table 2. Sulfur contents involved in the samples obtained
after the oxidative roasting for 60 min at each
temperature under atmosphere condition.

Temperature (K) Sulfur content (wt%)
778 11.1
793 5.65
808 1.48
823 1.18
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Fig. 2. Effect of oxygen partial pressure on the oxidative
roasting of the low grade molybdenite concentrate at
823 K.
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Fig. 3. Effect of roasting temperature of the low grade
molybdenite concentrate under atmosphere condition.
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Fig. 4. SEM images of particles before and after the oxidative roasting of 67 m molybenite particles in air for 60 min at 823 K.
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Fig. 5. Plot of the results in Fig. 2 according to eq. (2).
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