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Abstract

This paper describes analytical procedures to determine Co and S in silicate rocks,
using an X-ray fluorescence analyzer (RIGAKU ZSX100e) at the Department of Earth
System Science, Fukuoka University. The analysis was carried out on fused glass
beads containing 0.9g rock powder with 4.5g of mixed flux of lithium metaborate and
tetraborate, and also with 0.54g of lithium nitrate. Calibration lines were obtained using
14 standard rock samples issued from the Geological Survey of Japan (GS]). The
analytical procedures for Co and S were applied to the standard rocks of the GS] (JB-1b,
JR-3, JGb-2, JH-1 and JSy-1), and also to the igneous rock reference samples of the
Korea Institute of Geology, Mining and Materials (KIGAM) (KB-1, KD-1, KGB-1, KT-1,
KG-1 and KG-2). The result almost coincides with the recommended and reported values
expect for some of samples. The adapted analytical procedures for 10 major and 13
trace elements were applied to the sedimentary standard rocks of the GS] (JSI-1 and
JSI-2). The result shows a good agreement with the recommended values.
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Table 1. Analytical condition of Co and S analyses.

Element  Line Angle(28) Crystal  Detector  Slit PHA Counting time (S)
peak BG1 BG2 peak BG
Co Ka 52.740 53.500 LIF1 SC Std 100-300 100 50
S Ka 110.820 108.820 112.820 Ge PC Std 150-250 100 50
keps keps
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Fig. 1. Calibration lines of Co and S.
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X-ray intensities plotted against concentration after matrix and line overlap corrections

of each element.
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Table 2. Calibration range, accuracy, and lower
limits of detection (L.L.D.) of this

method.
Element Calibration range Accuracy  L.L.D.
(ppm) (ppm) (ppm)
Co 0.09494 - 116 12 4.7
S 7-1910 5.8 24
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Table 3. Comparison with the analytical results and the recommended values of the standard

rocks from the GSJ.

JB-1b rv.! JR-3 rv.? JGb-2 rv.? JH-1 rv.’? JSy-1 ry.
Co(ppm) 38.000.9) 40.3 3.50.7 0.98 24.8(1.2) 258 51.5(1.8) 51.5 0.30.9) 0.16
S 8.2(1.1 10.0 37.2(1.4) 39 657.78.9) 599 624.5(5.8) 567 27.6(0.9) 13

r.v. : recommended value, 1 : Terashima et al.(1998), 2 : Imai et al.(1999)

Values in parentheses are standard deviation.

Table 4. Comparison with the analytical results and the reported values of the standard rocks

from the KIGAM.

KB-1 1:2! PAA’ 1:2? Pellet’ KD-1 PAA? 1:2 Pellet’
Co(ppm) 492013 514 51.1 45 24 19.6(1.1) 20.1 24 45
S 69.2(2.3) 138.4(4.2)

KGB-1 PAA’ 1:2? Pellet’ KT-1 1:2' PAA? 1:2? Pellet’

Co 24.7(1.0) 25.8 29 28 1.2(1.3) 0.8 0.4 7 6
S 62.2(1.7) 11.7(0.9)

KG-1 1:2 PAA? 1:2? KG-2 1:2 PAA? 1:22
Co 1.3(1.0) 1.1 0.4 1 1.40.9) 1.1 1
S 12.50.9) 24.501.4)

1:Kakubuchi et al.(1997), 2:Kimura et al. (1996}, 3:Murata (1993)

Values in parentheses are standard deviation.



Table 5. Comparison with the analytical results
and the recommended values of the
standard sedimentary rocks from the

GSJ.

JSI-1 I.V. JSI-2 V.
SiO2wi%)  60.34(0.13) 59.47 60.28(0.02) 59.45
TiO2 0.75(0.01) 0.725 0.78(0.00) 0.754
Al203 17.75(0.04) 17.60 18.08(0.02) 18.17
Fe203 7.040.02) 6.764 6.790.01) 6.650
MnO 0.06(0.00) 0.0599 0.09¢0.00y 0.0818
MgO 2.38(0.01) 2.413 2.3000.01) 2.385
Ca0 1.470.01) 1.479 2.17@.01) 1.885
Na20 2.22(0.01) 2.184 1.34¢0.01) 1.344
K20 2.93(0.01) 2.845 2.990.00) 3.008
P20s5 0.19(0.00) 0.202 0.170.00y 0.164
Total 95.13 93.74 94.99 93.89
Ba(ppm) 316¢5) 305 3089 302
Co 16.50.8) 15.5 14.90.2) 15.7
Cr 59.6(0.8) 60.9 65.2(1.5) 64.7
Cu 43.9(.6) 40.8 55.3(1.2 445
Nb 11.0(0.6) 9.53 14.4(0.5) 123
Ni 40.8(0.7) 376 40.90.9) 40.6
Rb 121.7(0.3) 117 123.70.3) 118
S 1526(25) 1467 470¢6) 579
Sr 196.9(0.3) 193 243.8(03) 230
v 135.6(0.3) 131 122.0¢2.7) 122
Y 31.6(0.3) 30.0 34.70.2) 313
Zn 109.6(0.6) 108 112.0@.5) 101
Zr 195.90.9 174 218.3(0.9) 191

r.v. : recommended value (Imai et al., 1996)
Values in parentheses are standard deviation.
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