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Quantitative analysis by PIXE of arsenic and antimony rich rock samples
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Abstract

Particle Induced X-ray Emission (PIXE) analysis was applied
for analyzing powdered samples, ash, soil, rock and aerosol,
consisiting of high-Z elements. PIXE analysis was made using a
small cyclotron at Cyclotron Research Center of Iwate medical
university, and we determined the concentration of mixture
between JA-2 (andesite) and CD-1 (As and Sb-rich ore). In the
present study, an internal standard method of PIXE analysis
by Sera and Futatsugawa (1998) is used. Palladium-carbon
powder is used as an internal standard in this method. The
obtained results permit to determine the concentration of As
and Sb in powder samples. On the other hand, it is found that
the effect of self-absoption in the target is not negligible on the
low-Z elements.
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Fig.1. The basic principle of PIXE.
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Table 1. Each weight of the mixed standard powder samples from CDs-1 to CDs-8.

(8 CDs-1| CDs-2| CDs-3 | CDs-4 | CDs-5 | CDs-6 | CDs-7 | CDs-8
CD-1 0.15 0.30 0.45 0.60 0.70 2.00 2.70 4.20
JA-2 4.85 4.70 4.55 4.40 4.30 3.00 2.30 0.80

Table 2. Calculated concentraions of major and trace elements of the each samples.

CDs-1 CDs-2 CDs-3 | CDs-4 CDs-5 CDs-6 | CDs-7 CDs-8 CD-1 JA-2
(Wt%)
Si 26.57 26.76 26.96 27.15 27.28 28.98 29.90 31.86 329 26.37
Al 8.08 8.00 7.92 7.84 7.79 7.10 6.72 5.93 55 8.16
Ca 441 431 4.22 4.13 4.07 3.26 2.83 1.89 14 4.50
Mg 4.46 4.34 4.22 4.10 4.02 2.99 2.43 1.24 0.6 4.58
Fe 4.29 4.25 4.20 4.16 4.12 3.72 3.51 3.05 2.8 4.34
Na 2.24 2.18 2.11 2.04 2.00 1.43 1.12 045 0.1 2.31
K 1.51 1.52 1.53 1.54 1.55 1.62 1.66 1.75 1.8 1.50
(ppm)
Pb 24.6 30.1 355 40.9 445 91.5 116.8 171.1 200 19.2
Cu 31.8 339 36.0 38.1 395 57.8 67.7 88.8 100 29.7
As 199 397 595 793 925 2641 3567 5544 6600 0.85
Sb 1071 2142 3213 4284 4998 14280 19278 29988 35700 0.14
S 938 1868 2797 3727 4347 12405 16744 26041 31000 8
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Table. 3. Concentration of each element as a ration to the certified value.

Na Mg Al Si S K Ca Fe Asg Sb
average values (1st analysis) 0.65 0.56 1.05 0.94 0.61 0.87 0.91 1.45 0.94 0.82
average values (2nd analysis) 0.67 0.63 1.10 0.93 0.72 0.72 0.66 1.09 0.73 0.69
average values 0.66 0.60 1.07 0.94 0.66 0.79 0.78 1.27 0.83 0.75
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Fig.2. Diagrams of a sured and certified values of Al, S, As and Sb.
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Fig.3. Results of quantitative analysis for the mixed standard powder samples by means of the powdered internal

standard method. Concentration of each element is giving as a ration to the certified or noncertified value.
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