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Fig. 1 XRD pattern of magnesite
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Table 1 Chemical composition of magnesite (mass

fraction, %)
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Table 2 Factors and levels of Taguchi method

Level A, calcination B, residence C, heating D, particle

No. temperature/'C  time/min rate/(‘C-min ') size/um

1 500 30 5 1550
2 650 60 10 462
3 700 90 15 135
4 800 120 20 42

=3 el i g

Table 3 Arrangements and results of calcination experiments

Technique Level No. Hydration
No. A B C D rate/%
1 1 1 1 1 0.36 0.53
2 1 2 2 2 0.90 0.50
3 1 3 3 3 7.68 0.79
4 1 4 4 4 9.58 0.83
5 2 1 2 3 43.22 2.23
6 2 2 1 4 55.04 2.30
7 2 3 4 1 47.86 1.99
8 2 4 3 2 53.49 2.13
9 3 1 3 4 56.82 2.02
10 3 2 4 3 52.65 2.18
11 3 3 1 2 51.97 2.11
12 3 4 2 1 35.60 1.98
13 4 1 4 2 45.99 1.98
14 4 2 3 1 40.08 2.00
15 4 3 2 4 43.70 2.15
16 4 4 1 3 46.25 1.87
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Fig. 2 Average of Z ratios: (a) Calcination temperature; (b) Residence time; (c) Heating time; (d) Particle size
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Table 4 Optimum working conditions, predicted hydration

rate and contribution rate of factors

Parameter Optimal level Optimal  Contribution
No. No. value rate/%
A, calcination ) 650 °C 08.14
temperature
B, holding time 3 90 min 0.20
C, heating rate 4 20 C/min 0.07
D, particle size 4 42pum 1.53
Predicted 58.61
hydration rate/%
Measured 58.37
hydration rate/%
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Fig. 3 XRD pattern of optimized calcined sample
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Fig. 5 Hydration rate curves of optimized calcined sample at

different stirring rates
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Fig. 8 Fitting results of chemical reaction dynamics equation
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Table 5 Correlation coefficient of dynamics equations

Correlation coefficition

Fitted equation 50 C 65 C
20 'C 35 C
c1 ¢ Dl D2
“In(1-a)  0.994 0.983 0.965 0.995 0.944 0.986
1-2/30—(1-0)*® 0.868 0952  0.954 0.943
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Fig. 9 Relationship between k and temperature
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Parameters optimization of magnesite calcination and
hydration dynamics of optimized sample

ZHANG Qiang"**, HE Hong-ping" 2, TAO Qi"?

(1. Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou 510640, China;
2. Guangdong Provincial Key Laboratory of Mineral Physics and Materials,
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Parameters are important for activity controlling during magnesite calcination. The activity and hydration
dynamics of calcined samples are crucial properties. Taguchi method was used to optimize the parameters in magnesite
calcination. The results show that the optimized parameters are achieved at calcination temperature of 650 ‘C, with
heating rate of 20 ‘C/min and residence time of 90 min, and the particle size is 42 um. The optimal hydration rate reaches
58.37% after hydrating at 70 C for 1 h. The influences of parameters on activity decrease from high to low as
calcination temperature, particle size, residence time, heating rate. The optimal sample contains small crystal of MgO
with high specific surface area (71.55 m?/g). During hydration, elevated temperature accelerates significantly the
hydration reaction. The apparent activation energy is 27.94 kJ/mol, indicating that the dynamics is controlled by
hydration reaction. Hydration dynamics changes gradually from hydration reaction controlled towards internal diffusion
controlled at higher temperature.

Key words: magnesite; calcination parameter; Taguchi method; hydration dynamics
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