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Abstract

This paper describes analytical procedures to determine 11 trace elements in silicate and
carbonate rocks, using an X-ray fluorescence analyzer (RIGAKU ZSX100e) at the Department
of Earth System Science, Fukuoka University. The analysis was carried out on powder pellets
made by pressing the mixture of 1.800g powdered rock and 1.800g of lithium tetraborate in
a vinyl chloride ring. Calibration lines were gained using 19 standard rock samples obtained
from the Geological Survey of Japan (GS]) and 2 standard rock samples from the South African
Bureau of Standards (SABS). The adapted analytical procedures were applied to the standard
rocks of the GSJ. The result shows a good agreement with the recommended values. Moreov-
er we applied the method to calcite samples from the granitic rock and sedimentary rock fields
in the Watari Peninsula, Tsuyazaki Town, Fukuoka Prefecture.
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Fig. 1. Photograph of the tungsten-carbide dice

and vinyl chloride ring.
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Table 1. Analytical condition of trace element analyses.

Element  Line Angle(20:degree) Crystal ~ Detector  Slit P.HA Counting time (s)

peak BG1 BG2 peak BG

Cu Ko 45.010 44.500 45.600 LiF1 SC Std 100-300 100 50

Ga Ko 39.900 38.400 39.400 LiF1 SC Std 100-300 400 200

Nb Ka 21.385 21.020 21.700 LiF1 SC Fine 100-300 200 100

Ni Ka 48.645 48.000 49.300 LiF1 SC Std 100-300 100 50

Pb Lp 28.240 27.940 28.540 LiF1 SC Std 100-300 400 200

Rb Ka 26.600 26.100 27.100 LiF1 SC Std 100-300 100 50

Sr Ka 25.135 24.600 25.640 LiF1 SC Std 100-300 100 50

Th La 27.455 27.140 27.780 LiF1 SC Std 100-300 400 200

Y Ka 23.785 23.260 24.300 LiF1 SC Std 100-300 100 50

Zn Ka 41.800 41.080 42.480 LiF1 SC Fine 100-300 100 50

Zr Ka 22.500 22.180 22.960 LiF1 sSC Fine 100-300 200 100
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adapted method.

Element Calibration range Accuracy  L.L.D.

(ppm) (ppm) (ppm)
Cu 0.49 - 225 2.1 3.7
Ga 0.7-27.8 0.74 2.5
Nb 0.74 - 202 14 6.4
Ni 1.36 - 2460 7.7 3.8
Pb 0.12-135 0.98 5.1
Rb 0.8-325 43 5.5
Sr 3.32-439 34 5.3
Th 0.19- 113 1.2 4.2
Y 1.54 - 436 23 5.2
Zn 4.41-109 2.4 43
Zr 5.92 - 300 7.7 3.7
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Fig. 2. Calibration lines for trace elements.

X-ray intensity ratio of peak to background plotted against concentration

after line overlap corrections of each element.
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Table 3. Analytical results and the recommended values of the standard rocks from the GS]J.

JB-1b rv.? JR-3 I.V. JGb-2 I.v. JH-1 I.v.
Cu(ppm) 52.9(0.5) 55.5 n.d. 29 12.6(0.5) 114 10.3(0.4) 8.6
Ga 16.90.1) - 31.8(0.1) 36.6 16.00.2) 15.9 7.900.2) 79
Nb 27.503) - 476.2(1.0) 510 0.800.4) 1.9 4.000.2) 4.2
Ni 150.9(0.8) 148 1.7(0.8) 1.6 12.90.7) 13.6 56.1(0.5) 58.2
Pb 6.500.4) 6.8 29.8(0.3) 32.8 2.403) 1.5 3.10.9) 2.6
Rb 35.502) 39.1 443.6(0.5) 453 2.902) 2.9 15.702) 14.4
Sr 441.500.9) 439 9.8(0.2) 10 443.3(0.6) 438 154.000.2) 153
Th 9.8(0.4) - 112.8(0.5) 112 n.d. 0.19 1.50.4) 1.4
Y 23.900.3) - 159.20.3) 166 5.0002) 4.5 14.703) 137
Zn 79.3(0.5) 80.0 218.0(1.0) 209 47.70.4) 48.5 62.8(0.4) 61.8
Zr 125.6(0.4) - 157731) 1494 n.d. 11.6 51.3(0.5) 48.3

JF-2 rv.? JSy-1 rv.’ JLs-1 v

Cu(ppm) 5.000.5) 0.78 1.900.4) 1.3 5.40.6) 0.268
Ga 17.80.1) 17.9 23.8(0.1) 235 0.9(0.3) -
Nb n.d. 0.70 n.d. 0.51 n.d. 1.0
Ni 1.7q.1 1.38 n.d. 1.1 n.d. 0.362
Pb 47.10.1) 48.7 6.0(0.3) 4.9 1.6(0.49) 0.7
Rb 223.200.1 218 67.7(0.4) 66.3 0.80.3) 0.18
Sr 193.000.1) 200 19.90.2) 193 276.8(0.6) 295
Th n.d. 0.31 n.d. 0.23 0.303) 0.0287
Y 1.700.4) 2.67 3.902) 2.6 1.8(0.4) 0.223
Zn n.d. 1.40 n.d. 3.2 1.400.4 3.19
Zr 0.6(0.1) 6.73 77.5002) 70.2 n.d. 4.19

r.v. : recommended value, 1: Imai et al.(1996), 2 : Terashima et al.(1998), 3 : Imai et al.(1999)

n.d.: not detected, values in parentheses are standard deviation for 10 times measurement.



Table 4. Trace element concentrations in calcites from the Watari Peninsula,
Tsuyazaki Town, Fukuoka Prefecture.

Sample No. 00111808 00111810 02060808 00111818 01101301
Kitazaki To. Kitazaki To. Shikanoshima Gd. Tsuyazaki F. Tsuyazaki F.
Cu(ppm) 5 4 4 4 4
Ga <3 <3 <3 <3 <3
Nb <6 <6 <6 <6 <6
Ni n.d. n.d. n.d. n.d. n.d.
Pb <5 <5 <5 <5 <5
Rb <6 <6 <6 <6 <6
Sr 123 73 86 21 25
Th <4 10 <4 n.d. <4
Y 6 <5 24 10 36
Zn n.d. n.d. n.d. n.d. n.d.
Zr n.d. <4 <4 <4 <4

n.d.: not detected, To.: tonalite, Gd.: granodiorite, F.: formation.
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