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Studies on the Oxy-acid Phosphors. VI.

Antimonate Phosphors*
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Few reports have ever been published on 
the antimonate phosphors. K. H. Butler et 
al. reported the formation of calcium pyro-
antimonate during the preparation of calcium. 
halophosphate phosphor, but he did not find 
any emission for this material1). R. Bernard 
and J. Janin observed recently the lumines-
cence of calcium metaantimonate activated. 
by manganese2), and M. Tomono et al. re-

ported the green luminescence of calcium 
metaantimonate activated by manganese 3), 
but the full details of- their preparation,. 
characteristics etc. remain still unknown. 

In the preparation of antimonate phosphors,. 
a commercially available pure grade of anti-
mony chloride was used as one of the starting 
materials and purified by the process des-
cribed in a previous paper 4). As for the other 
starting materials, respective metallic salts 
were used, which were purified by the processs 
described in another previous paper5). Their 

purity was established spectrographically. 
Purified antimony oxide and metallic oxide
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TABLE I

THE OPTIMUM MIXING RATIO FOR THE 

PREPARATION OF ANTIMONATE PHOSPHORS

or carbonate were mixed in an agate mortar 

in the molar ratio as shown in Table I and, 

if necessary, an appropriate salt was also 

added as an activator; then the mixture was 

fired for one to two hours at 1100•Ž in air. 

5 weight % of NH4NO3 was added to the 

batch so as to increase the brightness6). 

The properties of antimonate phosphors 

are shown in Table II. The Ca2Sb2O7 : Bi

TABLE II

THE EMISSIONS COLOURS OF ANTIMONATE

PHOSPHOR

phosphor gives the highest brightness among 
them, the spectral distribution of its emission 

under cathode-rays excitation being shown

in Fig. 1. Data showing the X-ray diffrac-

tion pattern for Ca2Sb2O7 are presented on 

Table III together with the results by K. H. 

Butler et al.1).

Fig. 1. Emission of Ca2Sb2O7: Bi with 
cathode-rays excitation.

The formation of Ca2Sb2O7 during the pre-

paration of calcium halophosphate phosphors 
was verified by K. H. Butler et al. 's X-ray 

diffraction analysis. We found that various 

antimonates without any intentional activator 

are able to luminesce and give blue, green or 

yellow luminescence when bismuth is employ-
ed as an activator. The emission of samples 

without activators might be due to the acti-

vation by antimony itself, although such a 

possibility is not definitely ascertained. From 
the mixing molar ratio shown in Table I and 

the X-ray diffraction patterns in Table III, 

it is concluded that these phosphors are 

composed of pyroantimonate. The emissions 

of haloantimonates are expected from the

TABLE III

X-RAY DIFFRACTION PATTERN OF Ca2Sb2O7 PHOSPHOR

*Data by K.H. Butler et al.

In all columns " d " and " I " represent the interplanar spacing in Angstrom and its intensity 

respectively. The abbreviations in columns " I " mean : 

vs : very strong. s : strong. m : medium. w : weak. vw : very weak.
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fact, that the change of emission colour was 
observed when halide was employed as a flux, 
but their details are not yet investigated. 

We wish to thank Dr. Shoji Makishima for 
the general discussion on the subject and the 
experimental work he and his associates have 
done.
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* Read before the Seventh Annual Meeting of the

Chemical Society of Japan 1954. Report V was published 
in This Bulletin. 
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