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The kinetic mechanism and influential factors of the thermal decomposition
process of magnesium-smelting dolomite from Wansheng area of Chongqing
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(1. College of Materials Science and Engineering, Chongging University, Chongging 400044, China;
2. National Engineering Research Center for Magnesium Alloys, Chongging 400030, China)

Abstract: Thermal decomposition reactions of dolomite samples from Wansheng area of Chongging were investi-
gated by the simultaneous TG/DTG experiments to reveal the thermal decomposition mechanism and influential
factors. The results show that the thermal decomposition process of dolomite samples follows the three-dimen-
sional diffusion (three dimensional particle shape, Jander equation) model, and the value of the activation energy
for the thermal composition is 357.4 kJ/mol. The kinetic model of the thermal decomposition process has been
established based on the research results. The contrast experiments of the influential factors show that the value
of the activation energy for the thermal composition would be increased significantly with the decrease of sample
particle size and the increase of sample weight; nevertheless, the change of the SiO, content of dolomite and the
flow rate of protective gas has little impact on the activation energy of thermal decomposition of the dolomite
samples.
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Table 1 Contrast experiment parameters of the influential factors on the value of the activation energy for the
thermal composition
ml: min ! pm mg SiO;, %
1 C 30 47~53 10 2.75
1 2 B 30 53~75 10 2.75
3 A 30 75~106 10 2.75
4 C 30 47~53 2.75
2 5 C 30 47~53 5 2.75
6 C 30 47~53 10 2.75
7 C 30 47~53 10 2.75
3 8 SiO, C 30 47~53 10 5.55
9 C 30 47~53 10 11
10 C 10 47~53 10 2.75
4 11 C 30 47~53 10 2.75
12 C 60 47~53 10 2.75
2
2 2.2
A's Bs +Cg
2.1
1 XRD 2 2001
XRF GB 3286.1~GB 3286.12-82 da dt=kf «a 1
1 2 G a =kt 2
Si a t A [ a G a

2.75%



6 1003

3500 110
o I 10°C/min
3000 | 0 CaMg(CO5), 100 F 15°C/min
< Si0, .
———— 20C/min
2500 90 |- - 25°C/min
®
& 2000 i
)
K
1500
70k
1000 |
60 F
500 F L e
o 50 1 1 1 1 1
0 o?jgb’?? I?L ‘j 0.8 e ..2 2 0 200 400 600 800 1000 1200
10 20 30 40 50 60 70 80 90 t/C
20/(°)
2 TG
! X- Fig. 2 TG curves at different heating rates
1£. VES & a ates
Fig. 1 X-ray diffraction pattern of dolomite sample & ’ &
in Wansheng
0 -
2 wy % —— 10C/min ]
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Fig. 3 DTG curves at different heating rates
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Table 4 Correlation coefficients corresponding to various o
' o ponding fo VaTIows g7 .43C
mechanism functions at different heating rates at the dolomite
thermal decomposition stage
f=10C min B=15C min B=20C min B=25C min .
Gallagher and John-
F1 —0.984 25 —0.944 95 —0.902 10 —0.82225 @
A2 -0.95500  —0.8242  —0.56958 —0.13630 o0 1973
A3 0.348 39 —0.63375 —0.23175 0.25375 2
R2 —0.974 09 -0.91317 —0.83629 —0.623 96
R3 —0.979 44 —0.928 31 —0.868 30 -0.719 35
D1 —0.978 66 —0.966 54 —0.98125 —0.954 83
D2 —0.989 93 -0.979 31 —0.984 39 0.967 26
D3 -0.994 61 —0.984 35 —0.982 19 —-0.97270
D4 0.964 75 —0.888 41 —0.78157 -0.472 89
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Fig. 5 DTG curves of the second set of dolomite samples
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Fig. 4 DTG curves of the first set of dolomite samples

821.56C



1005

1 1 1 1 1
0 200 400 600 800 1000 1200
1/C

6 3 DTG
Fig. 6 DTG curves of the third set of dolomite samples
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Fig. 7 DTG curves of the fourth set of dolomite samples
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