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Thermodynamic analysis and experiment of production of Sr by
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Abstract: The Gibbs free energy and critical reduction temperature of vacuum silicothermic reduction producing metallic
strontium were calculated and analyzed by thermodynamics. The results show that the slagging reactions and vacuum
technique can lower the Gibbs free energy of the reduction reactions obviously and the critical temperature decreases
from 2 876 K to below 1 100 K. Through the experiment of vacuum silicothermic reduction producing metallic strontium,

the pure metallic Sr (98.53%, mass fraction) is obtained and the metal yield is 55%. Through XRD analysis, the main

compound in the reaction slag is 2SrO-SiO,, accompanied by a little amount of SrO-SiO,.
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Table1  Critical temperatures under different vacuum degrees

Vacuum degree/kPa Critical temperature/K

100 1 844
10 1536
1 1361
0.1 1151
0.01 <1041

Connected to cooling water

'
1]

@ @ @

9 -
1 10

Connected to vacuum pump

4 SIACE R
Fig.4  Sketch map of experimental equipment: 1—Silicon

rectifying equipment; 2—Temperature measurer; 3—Vacuum
gauge; 4—Condenser; 5—Graphite crucible; 6—Thermal
shield; 7—Heating element; 8—Vacuum furnace; 9—Electrode;

10—Thermocouple; 11—Air exhaust pipe
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Table 2 Reducing agent consumption of two techniques for

producing Sr

Consumption of Consumption of

Production pure reducing Excess industrial grade
method agent per ton coefficient/% reducing
Sr/kg agent/kg
Ml 160 (Si) 20 256(FeSi75—A)
0,
M2 205 (Al 1.4 219(95%,
<88 um)

Market price of Cost of industrial

Production industrial grade grade reducing  Rate of cost

method  reducing agent/ agent per ton St/ fall by M1
(RMB Yuan't ')* (RMB Yuan-t ')*
Ml 8250 2112
57.1%
M2 22 500 4928
M1 — vacuum silicothermic reduction; M2 — vacuum

aluminothermic reduction; * — Average price in Shanghai
(2007.01-2008.06)
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