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Fundamental Study on the Quantitative Analysis of Sulfide
Minerals by Electron Probe Microanalyser (V)
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Abstract

Comparative examination on the accuracy of quantitative analysis for sulfide minerals by the
electron probe microanalyser has been carried out by the authors in these three years. Several
results have been already reported in the first three papers of this series. The effect of the standard
samples on the accuracy of analysis, and the relations between the accuracy, explained as relative
error to the correct value, and an amount of correction (correction coefficient) are discussed in
detail in this fourth report. As mutual relations exist cosely between relative errores and amounts
of correction, the small amount of correction is desirable if possible. From the results of this
examination, reasonable analytical data with acceptable accuracy will be given by using three
component sulfide minerals as standard sample and the root mean square value of the relative
error is 1.29%, then the error will be expected within 2.0% at the most. On the other hand,
two component simple sulfide seems to be insufficient as standard sample, because the root mean
square value of the error is so large as 3.43%. Analysis using standard sample which has a
similar compsition to analysed specimen could give the most accurate value in the case of sulfide
mineral analysis. The calibration curve method is also one of the best method for sulfide mineral

because the root mean square value of the error shows fairly small value of 1.14% in our

examinations.
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Table 1 Analytical data for synthetic horobetsuite (56.8 BizSs « 43.2 Sb2Ss)
Analytical data (wt%) Relative errors (%)
1 2 3 4 1 2 3 4
A Sb 21.9 22.3 22.4 22.0 —8.6 —-7.0 —6.6 —8.2
Bi 55.3 55.3 57.5 55.3 +2.2 +2.2 +6.3 +2.2
S 23.3 23.1 23.3 23.0 +6.3 +5.4 +6.3 +4.9
Total 100.5 100.7 103.2 100.3
B 1 2 3 4 1 2 3 4
B Sb 22.5 22.6 23.7 22.5 -6.1 —5.7 —1.1 —6.1
Bi 56.2 56.2 55.2 56.3 +3.9 +3,9 +2.0 +4.0
S 21.6 21.2 22.7 21.2 -1.5 -3.3 +3.6 —-3.3
Total 100.3 100.0 101.6 100.0
1 2 3 4 1 2 3 4
C Sb 23.7 23.7 24.0 23.7 —1.1 —-1.1 +0.1 —-1.1
Bi 53.4 53.4 53.7 53.2 —-1.3 —-1.3 —-0.8 -1.7
S 22.0 21.9 21.9 21.8 +0.4 —-0.1 -0.1 —-0.5
Total 99.1 99.0 99.6 98.7
1 2 3 4 1 2 3 4
D Sb 23.4 23.4 23.9 23.4 —2.4 —2.4 —-0.3 —2.4
Bi 53.9 54.1 54.3 53.9 —-0.4 -0.0 -0.4 —0.4
S 22.1 22.1 21. 21.8 +0.8 +0.8 -0.5 -0.5
Total 99 .4 99.6 100.1 99.6
1
E Sb 23.97
Bi 54.11
S 21.92
Total 100.00
A :Sb, Bi and natural chalcopyrite as standard.

: Theoretical composition

: SbeSs and BisSs as standard.
: SbeBi4S)5 as standard.
: Calibration curve method
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Fig. 1 Relative error histogrom for the analysis using pure metal, binary simple sulfide,

and ternary sulfide as standard sample, and for an analysis by calibration method
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Table 2 The root mean square value of

relative errors

1 2 3 4

Cu 3.17% 2.48% 1.10% 0.69%
S 3.81 4.12 1.07 1.03
Others | 7.80 3.16 1.46 1.35
Total | 6.06 3.43 1.29 1.14

1 : Metal as standard
2 : Simple sulfide as standard
3 : Ternary sulfide as standard

4 : Calibration curve method
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