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Abstract: Chemical analyses of fine-grained powder samples from the Geological Survey of Japan (GSJ) trapped on a
polycarbonate filter were carried out by particle induced X-ray emission (PIXE) to measure the chemical compositions of
geological samples having small amounts (1-2 mg). The variability of results obtained by using a filter with a pore size
of 0.4 pm was smaller than the variability of results obtained by using filters with pore sizes of 0.2, 0.6 and 0.8 um for
rock samples. The results obtained by using filter with a pore size of 0.2 um are better than the results obtained by using
filters with pore sizes of 0.4, 0.6 and 0.8 pm for ore samples. The results of chemical analysis of powder samples of
Japanese rock standards by PIXE are slightly different from certified values by the Geological Survey of Japan because of
self-absorption of characteristic X-rays in measurements. Calibration factors were calculated on the basis of the measured
values and certified values. The use of these calibration factors enables accurate results to be obtained for small amounts
of powder samples of rocks and ores.
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Fig. 4 Scatter plots and calibration lines of measured concentrations of oxides against certified concentrations with filter pore size
of 0.2 pm (The dashed line is the ‘y=x’ line, and the solid line is the calibration line)
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Table 1 Calibration factor calculated from concentrations of

p

oxides by PIXE/Certified value to filter with pore size of 0.4

pum for rock samples.

Oxide JB-la JB-2 JB-3 JP-1 JGB-1 JA-1 JA-2 JA-3

SiO, 1.07 1.16 1l.61 1.05 1.15 142 1.13 1.13
TiO, 1.04 1.00 0.93 098 1.03 1.05 1.13
ALO; 129 140 206 1.65 138 1.64 133 137
FeO 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MnO 0.89 083 091 135 077 085 0.83 0.84
MgO 0.64 0.60 0.81 095 097 0.84 0.80 0.59
CaO 0.85 1.00 132 1.06 1.01 1.01 093 0.93
Na,0O 0.83 0.81 1.37 1.02 1.08 0.85 0.88
K,0 1.07 1.12 1.57 1.06 1.07 1.04 1.11

Oxide JG-la JG-2 JG-3 JR-1 JR-2 CF. Max Min

Si0, 123 1.19 126 125 122 122 161 1.05
TiO, 1.07 141 1.14 1.14 121 1.09 141 0.93
ALO; 136 143 143 143 137 147 206 1.29
FeO 1.01 115 1.06 1.01 1.10 1.03 1.15 1.00
MnO 0.89 0.88 0.92 098 096 092 129 0.77
MgO 1.30 1.18 2.42 1.01 242 0.59
CaO 090 096 098 1.06 1.10 1.01 132 0.85
Na,O 0.84 097 096 092 086 095 137 0.81
K,0 1.00 1.00 1.00 1.00 1.00 1.09 1.57 1.00




2702 FP A (<R AR

2013 4F9 H

Fz2 02 um ALEHEER, PIXE J7iElED k& 57T
KGR SRS E S RIVER T

Table 2 Calibration factor calculated from concentrations of
elements by PIXE /Certified value to filter with ore size of 0.2

pum for ore samples

w/%
Element C.F.
JZn-1 JCu-1
Cu BDL 1.00 1.00
Zn 1.00 0.95 0.75
Pb 1.26 BDL 1.26
Sr 0.56 0.25 0.40
Cd 1.14 BDL 1.14
As 0.36 0.66 0.51
S 0.72 0.77 0.74
BDL: below detection limit.
25 [ iR»l
JB-3
2.0F .
;., 353 ot 183
“‘E L.5r J0-2 JR1 s 23 s
.g % é JG-zi °
g 10b-Lo B Ao BT &
o . G-
2 T e
O
0.5F
0 i 1 1 1 1 1 1 1 1 1
SiO, ALO;  MnO K,0 CaO
TiO, FeO MgO Na,O

B9 0.4 um LA T PIXE J77%k GST bRUERE i AL &
BIWEESZHE RN

Fig. 9 Box chart of ratio of measured values to certified
values for oxides determined by PIXE to standard sample of

GSJ

4 4k
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(P PRI T DAE A BRAR AR RO PIXE J7v50#T.
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A FARRERE ., AEbIERs b, ST T WO S
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