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Abstract

We have made experiments on the electron spin resonance (X band) of powder
phosphors (Zn, Cd)S : Mn and their quantitative analyses of manganese by absorptiometry.
The samples used are ZnS : Mn, 7ZnS-3CdS : Mn, 5ZnS-5CdS : Mn, 3ZnS-7CdS : Mn and
CdS : Mn, each of which has the wurtzite structure and contains about 1% of Mn by weight.

ESR spectrum of CdS : Mn is ascribed to the superposition of the hyperfine spectra due
to an exchange-coupled Mn?*+ ion pair and an isolated Mn?* ion ; other four samples (ZnS :
Mn etc.) give hyperfine spectra ascribed to a pair of exchange-coupled Mn2+ ion with no or
negligible spectrum due to an isolated Mn2+* ion. Does it mean that ZnS : Mn has larger mole
fraction of Mn2+ ions than CdS: Mn? No, the quantitative analysis indicates that the mole
fraction of Mn2* ions is larger in the sample CdS : Mn than in the sample ZnS : Mn.
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FRNo. A i a(kX) c(kX) cla a(kX) c(kX) cla
1 ZnS : Mn 3.82 6.27 1.64 3.81 6.23 1.636
2 7ZnS-3CdS : Mn 3.92 6.39 1.63 3.91 6.38 1.63
3 5ZnS-5CdS : Mn 3.98 6.47 1.63 3.98 6.48 1.63
4 3ZnS-7CdS : Mn 4.04 6.57 1.63 4.04 6.58 1.63
5 CdS : Mn 4.11 6.70 1.63 4.142 6.724 1.623
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g1 ESR A= 7 . (a)hex. ZnS : Mn, (b)hex. 7ZnS-3CdS : Mn, (c)hex. 5ZnS-5CdS : Mn,
(d)hex. 3ZnS-7CdS : Mn, (e)hex. CdS : Mn.
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BAER ~vH vELREE (K 525nm)
Mn £ (mg/50ml) 0 0. 2058 0.4116 0.6174 0.8232 1.029
% X B 0.012 0.196 0.368 0.550 0.731 0.922
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y=0.8707x+0.013 £ /¢ 5, FNHFwHXERRFDO <~ v ¥ v EESHHEE T T, ZnS: Mn
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1.0
L3
X 0.5
B
0 R
0 0.2 0.4 0.6 0.8 1.0 mg/50ml
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®OM FEE gy Mng ~ MnEEX nS 2
(mg) (mglsom]) 0 EAGR
ZnS : Mn 50.0 0.403 0.448 0. 898 0.0159
7ZnS-3CdS : Mn 53.4 0.457 0.510 0.955 0.0193
5ZnS-5CdS : Mn 50.2 0.388 0.431 0. 858 0. 0188
3ZnS-7CdS : Mn 137.4 0.212* 1.143** 0.832 0..0196
CdS: Mn 50.6 0.332 0. 366 0.724 0.0189

*REEEEALTE0ml & LEDOF L D 10ml X G L CEE LI D dedT Mn BRIERR & Ui,
** 50ml D EICEE LI fE,
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