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CLAIMS: 

1.  A process for preparing silicon tetrafluoride by the thermal decomposition 

of an alkali or alkaline earth-metal fluorosilicate in a fluidized bed reactor of the bubbling bed 

type, the fluidized bed reactor comprising a reaction chamber, the process comprising: 

introducing fluorosilicate and a fluid media into the reaction chamber; 

suspending the fluorosilicate within the fluid media in the reaction chamber; 

maintaining the temperature of the reaction chamber above about 400ºC to 

thermally decompose the fluorosilicate and produce silicon tetrafluoride; and 

discharging silicon tetrafluoride from the reaction chamber. 

2.  A process as set forth in claim 1 wherein the fluid media comprises silicon 

tetrafluoride gas. 

3.  A process as set forth in claim 1 or claim 2 wherein a portion of the 

discharged silicon tetrafluoride is introduced into the reaction chamber to suspend fluorosilicate 

in the reaction chamber. 

4.  A process as set forth in any one of claims 1 to 3 wherein the fluorosilicate 

decomposes to produce an alkali or alkaline earth-metal fluoride. 

5.  A process as set forth in claim 4 wherein the reaction chamber is maintained 

below the melting temperature of the alkali or alkaline earth-metal fluoride.    

6.  A process as set forth in any one of claims 1 to 5 wherein the reaction 

chamber is maintained at a temperature from about 400ºC to about 800ºC. 

7.  A process as set forth in any one of claims 1 to 5 wherein the reaction 

chamber is maintained at a temperature from about 500ºC to about 695ºC. 
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8.  A process as set forth in any one of claims 1 to 7 wherein the fluorosilicate 

is a powder comprising powder particles, the average nominal diameter of the powder particles 

being from about 25 μm to about 500 μm. 

9.  A process as set forth in claim 8 wherein the fluorosilicate powder particles 

decompose to produce silicon tetrafluoride gas and a solid residue of alkali or alkaline earth-

metal fluoride, the fluoride residue being discharged from the reaction chamber, the average 

period of time between introduction of a fluorosilicate powder particle into the reaction 

chamber and discharge of the corresponding fluoride residue is from about 5 minutes to about 

50 minutes. 

10.  A process as set forth in claim 9 wherein the fluoride residue is discharged 

from the reaction chamber with the silicon tetrafluoride discharged from the reaction chamber 

and wherein the fluoride residue is separated from the discharged silicon tetrafluoride in a 

particulate separator. 

11.  A process as set forth in any one of claims 1 to 10 wherein the reaction 

chamber is maintained at an absolute pressure of less than about 1 bar. 

12.  A process as set forth in any one of claims 1 to 10 wherein the reaction 

chamber is maintained at an absolute pressure of from about 0.001 bar to about 1 bar.   

13.  A process as set forth in any one of claims 1 to 10 wherein the reaction 

chamber is maintained at an absolute pressure of from about 0.001 bar to about 0.1 bar.   

14.  A process as set forth in any one of claims 1 to 10 wherein the reaction 

chamber is maintained at an absolute pressure of from about 0.001 bar to about 0.01 bar.   

15.  A process as set forth in any one of claims 1 to 14 wherein the 

fluorosilicate is dried prior to introduction into the reaction chamber. 

16.  A process as set forth in any one of claims 1 to 15 wherein the 

fluorosilicate decomposes to produce a solid residue of an alkali or alkaline earth-metal fluoride 

and wherein the process further comprises: 

discharging fluoride residue from the reaction chamber; 
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reacting the fluoride residue with fluorosilicic acid to produce an alkali or 

alkaline earth-metal fluorosilicate; and 

introducing the alkali or alkaline earth-metal fluorosilicate into the reaction 

chamber. 

 




