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Heat Transfer in a Retort for Mg-Extraction by Pre-prepared
Pellet Silicothermic Process
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Abstract; A novel method of feed preparation for silicothermic process was proposed in order to
solve low efficiency of heat transfer in Pidgeon process. In this method, dolomite and ferrosilicon
were mixed to produce pellets and then were calcined. The pre-prepared pellets were charged into
the retorts for Mg extraction at once after calcinations. Heat transfer in a retort for the novel
process was investigated by a numerical method. The results show that a better heat transfer can be
obtained by increasing the amount of Si-Fe addition, pellet diameter or decreasing the packed bed
density. The time for heating the center of the retort into 1 473 K decreases from 300 min to 178
min, after increasing the boundary temperature from 1473 K to 1 498 K. In a retort of 300 mm
diameter, the heating time is 90 min for the center of the retort charged by pre-prepared pellets of
25 mm diameter reaching 1 473 K, compared with that of 288 min in Pidgeon process.

Key words: heat transfer in a retort; pre-prepared pellets; Pidgeon process; magnesium
production
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Table 1 Effective thermophysical properties of the prefabrication pellets
ZH Bk 1 BRI 2 BRI 3 BRI 4
BRI EA%/m 0.015 0.015 0.015 0.025
[EZININEY i 1.0 1.0 1.2 1.0
BRAI%E/ (kg-m ) 1100 1300 1100 1100
RIZ%E/ (kg-m ™) 665. 5 786. 5 665. 5 665.5
LA/ (kg " K ™) 0. 17 +955.02 0. 17 +955.02 0. 17 +948. 02 0. 17 +955.02
B sz 0.2063 -4.25x10 7T 0.2148 -4.58 x 10 *T 0.216 -4.56 x 10 ™*T 0.3803 -9.74 x10~*T
Wem K" +5.68 x107'T* +5.72x107'T° +5.63x107'T° +1.12x10°°7°
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Fig. 1 Radial temperature distributions of a retort with
charged pellets 1 ~4
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Fig. 2 Changes of temperature with time in the center of
a retort with charged pellets 1 ~4
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Fig. 3 Changes of temperature with time in the center of
different retorts with charged pellet 1
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Fig. 4 Changes of temperature with time in the center of
different retorts with charged pellet 4
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Fig. 5 Changes of temperature in the center of a retort
at different initial temperatures of charged
pellets 1 or 4
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Fig. 6 Changes of temperature in the center of a retort
with charged pellets 1 or 4 at different boundary
temperatures
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Table 2  Effective thermophysical properties of
Pidgeon pellets
Bk EAZ/m 0.0223
ERERAIIEL 1.0
BRIA %R/ (kg-m ™) 2100
RIZ®E/ (kgem™?) 1100
A/ (T-kg K ™") 0. 17 +955.02
AR 0.2616~5.01 x10°*T
 Wem MKTU +8.32x107T°
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Fig. 7 Changes of temperature with time in the center of
a retort with charged pellet 1 or Pidegon pellets
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Fig. 8 Changes of temperature with time in the center of
a retort with charged pellet 4 or Pidegon pellets
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