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Kordes1) obtained a spinel-like mineral from a 

mixture of lithium fluoride and aluminum oxide

by heating it to 1300℃. He supposed that a

LiF-Al2O3 spinel form exists. However, he de-

termined the mineral obtained at 1300℃ to be

Li2O-5Al2O3, which did not contain fluorine; he 

did not mention the composition of the products 

at lower temperatures further. All of the spinel 

structures previously investigated contain only 

oxygen or sulfur as an anion, except for the alu-

minum oxynitride spinel, AlN-Al2O3, investigated 

by Yamaguchi and Yanagida2) and by Adams, 

AuCoin and Wolff.3) It may be supposed, from 

a consideration of the ionic radii, that there exists 

a spinel form, LiF-Al2O3, which contains fluorine 

as an anion, in comparison with MgO-Al2O3 or 

AlN-Al2O3. 

TABLE I. DIFFERENCES BETWEEN THE TWO SPINELS

Mixtures of fine-grained γ-Al2O3-3H2O or

α-Al2O3 and chemically pure lithium fluoride or

lithium carbonate were heated at 600-1200℃

for 0.5-3 hr. in an electric furnace in air. The 

products were then washed with hydrochloric 
acid to eliminate a trace of contamination by 
lithium fluoride and were analyzed by powder 
X-ray diffraction. 

The single spinel phase was formed from the 
mixtures of lithium fluoride (35-40 mol. percent)
and γ-Al2O3-3H2O (60-65 mol. percent) heated

at 800-900℃ for more than an hour. This

spinel phase was then compared with the lithium 
aluminum oxide spinel, Li2O-5Al2O3 (denoted 
as I in Table I). The cubic lattice dimensions, 
the intensity ratios of such super lattice lines4) 
as (2, 1, 1), (2, 1, 0), (1, 1, 0) to a normal line 
(3, 1, 1), are distinctly different in the two spinels. 
This shows that the II spinel in Table I is to be 
distinguished from the I spinel. 

The semi-quantitative analysis of fluorine was 
carried out by broad-line NMR using a mixture of
AlF3 and α-Al2O3 as a reference. It was ascertained

that the II spinel contained more than II percent 
fluorine, which corresponded to about 70 percent 
of the value calculated from the LiF-Al2O3 formula.. 

Thus, it is suggested that the II spinel obtained 
in the present work may either be in a spinel 
formula, LiF-(I+x)Al2O3, or in a solid solution of 
LiF-A1203 and Li2O-5Al2O3. The true formula 
will be determined after an exact quantitative 
analysis of fluorine, which is now being attempted 
by the present authors using different methods.
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