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An Analysis on Thermodynamics and Kinetics of Volatilization of
Molybdenum Trioxide Inhibited by CaCO,

Zhu Hangyu, Li Zhengbang, Yang Haisen and Liu Jigang
( Department of Metallurgical Technology, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract The volatilization characteristic of molybdenum trioxide ( MoO; ) is the main reason led to low yield of Mo,
while the MoO, stabilizing-treated by CaCO, is an effective way to inhibit the volatilization of MoO,. The low-temperature
solid phase reaction between MoQ,; and CaCO, has been studied according to thermodynamics and kinetics law. Results
show that MoO, and CaCO; may react at 450 C to form stable CaMoO, , the reaction is faster at 600 ~700 C and there is
no volatilization of MoO, therefore it is available to pre-treated MoO, at the temperature range. The CaCO, and MoO, solid
phase reaction kinetics parameters at different heating speed are calculated by Coats-Redfern function, the activation energy
(E) and pre-exponential factor (A) are respectively 167.45 kJ/mol and 1.22 x 10" s ', and the reaction rate constant k =
1.22 x 107 x exp( —20140/T).
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Table 1 Ingredient of test samples and mass loss after re-
action

e HW/ % 5= e, K/
MoO; CaCO, g T %
T-1 59.02 40.98 3.0 450 0.8
T-2 59.02 40.98 3.0 500 1.8
T-3 59.02 40).98 3.0 550 4.2
T4 59.02 40.98 3.0 600 10.8
T-5 59.02 40.98 3.0 700 17.8
T6 59.02 40.98 3.0 900 17.9
TG-1 59.02 40.98 0.0 25 ~1 200 18.1
TG-2 - 100 0. 008 25 ~1 200 42.5
TG-3 100 - 0.007 25 ~1 200 87.7
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Fig.1 (a) Thermo-gravimetric curves of CaCO;, MoO, and their mixture; (b ) Effect of

temperature on content of CaMoQ, in reaction products of CaCO, and MoO,
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Table 2 Result of CaCO, and MoO; solid phase reaction

treated by Coats-Redfern function

FRER BERXE Bl EHEEE)Y HEEETF MHXEK
(C.mn') < (a)/% (K -mol™') (A)/s! (R)
5 562 ~725 10 ~90 156.1  1.1x10% 0.999 31
10 582 ~700 10 ~90 170.2 1.3 x107 0.997 98
15 607 ~723 10 ~90 168.5 9.8 x10° 0.993 24
20 610~729 10 ~90 175.0 2.5 x107 0.989 56
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