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NITROGEN TRIFLUORIDE BY DIRECT FLUORINATION OF AMMONIUM METAL 
FLUORIDES 

Y. Yasutake, M. Aramaki* and Y. Kobayashi 

Ube Research Center, Central Glass Co., Ltd., Okiube 52.53 Ube-shi 755 (Japan) 

The sythesis of nitrogen trifluoride by direct fluorination 

of ammonium metal fluoride,(KH ) MF has been examined. 
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The metal fluoride ammonium complexes are readily reacted 

with fluorine gas to form nitrogen trifluoride together with 

hydrogen fluoride and metal fluoride, by the following equation. 

(:B 43 6 ) MF (s)+9F2(g)-3NF3(g)t12HF(g)+MF3(s) 

This gas-solid reaction takesplace at the temperatures below the 

thermal decomposition temperatures of the metal fluoride ammonium 

complexes. 

For exaple, thermal decomposition of (DH4)3A1F6 proceeds in 

two stages. 

(hT4)qAiF6(~) 18o_25o’c_ NH4A1F4(s)+2NHHqF(g) 

NH4A1Fq(s) 250-400'c~A1F3(s)+NH4F(g) 

Accordingly, the reaction of this complex with fluorine is 

considered to proceed also in two stages. 

The first stage of the reaction is to the extent of 

formation of NH4A1F4. 

(:~4)3A1F6(s)+6F2(g) -2NF3(g)+8HF(g)+~~SHqA1Fq(g) 

The reaction at this stage starts at temperature below 100°C 

and the reaction temperature rises as the reaction proceeds to 

about 150°C. 

At the second stage, ammonium aluminumfluoride reacts with 

fluorine to turn into aluminum fluoride. 

~4A1F4(s)+3F2(g)-NF3(g)+4HF(g)+AlF3(s) 

The reaction temperature rises as the reaction proceeds to about 

250°C. 

The yield of nitrogen trifluoride is so high that this novel 

reactin can be utilized in industrial field. 


