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ABSTRACT. Utilyzing the solution prepared for the sulfur determination, the amounts of iron,
copper and cobalt in the sulfide ore were determined by X-ray fluorescence spectrometry. The
samples were dissolved with the mixed solutions of Br; and HNO;, and a major constitaent of Si0,
was tepelled from the solution by HF treatment several times. The analytical results agreed with
the data obtained by conventional methods within +1.5 % for Fe of the range of 20 to 50 %, +
1.0 9% for Cu of 10 to 15 %, and +0.4 % for Co of 1 to 5 %. The present method was tolerably
found to be reproducible,
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Table 1. Instrumental conditions.

Instrument Universal vacuum X-ray spectrograph,
Norelco, U.S.A.
X-Ray tube [W-target, 40KV, 20mA
Detector Gas—flow proportional counter (P-10 gas)
Voltage : 1,400 V
Attenuation : 1
Base line: 0.5V
window : integral
Crystal LiF (200)
Measured lines [FeKa (26=57.45, 57.58%)
CuKe (20=44.96, 45.08%)
CoKa (20=52.74, 52.86%)
Sample mask [Dia 20 mm Al mask
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Fig.1. Absorption effects of NaCl on FeKa, CuKe
and CoKa lines.
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Fig.2. Absorption effects of acids on FeKea line,
(Fe*} =1 mg/mi.

Fig. 4. Absorption effects of acids on CoKe line,
(Co**) =1 mg/ml.
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Fig.3. Absorption effects of acids on CuKa line,
[Cu?*) =1 mg/ml.
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Fig.6. Absorption effecis of Fe and Co on CuKa
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Fig.7. Absorption effects of Fe and Cu on CoKea
line, (Co?*)=1mg/mi.
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Table 4. Analytical results of cobalt.

Sample AA(%) XRF(%) | Difference
Conc, ore-1 4.9 5.3 +0.4
Conc. ore-2 5.2 5.3 +0.1
Conc. ore-3 1.9 2.1 +0.2
Cone. ore-4 1.3 1.4 +0.1
Conc. ore-5 2.0 2.3 +0.3
Pyrite~1 0.084
Pyrite-2
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Fig.10. Calibration curve for cobalt.
Table 2. Analytical results of iron.
Sample Wet(9%) XRF(9%) Difference
Conc. ore-1 25.4 25.3 —0.1
Conc. ore-2 25.2 25.3 +0.1
Conc. ore-3 32.7 33.5 +0.8
Conc. ore-4 24.7 26.2 +1.5
Conc. ore-5 22.6 23.1 +40.5
Pyrite-1 49.1 50.1 +1.9
Pyrite-2 33.5
*Wet : Permanganate method
Table 3. Analytical results of copper.
Sample Wet(%) XRF (%) Difference

Conc. ore-1 16.2 16.9 +0.7
Conc. ore-2 14.1 15.1 +1.0
Cone. ore-3 14.0 14.7 +0.7
Conc. ore-4 20.7 21.1 +0.4
Conc. ore-5 12.6 13.0 +0.4
Pyrite-1 10.2 10.7 +0.5
Pyrite-2

*Wet : lodometric determination
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*A. A @ Atomic absorption spectrometry.
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