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Element Line  Target Filter Slit Crystal Counter PHA 26

Peak/sec  B.G.1/sec  B.G.2/sec

Si Ka Rh out sS4 PET PC 10000 300  109.084/20 106.850/10 110.850/10
Ti Ka Rh out S2 LiF (200) SC 1000 300 86.158/40  85.240/20  86.820/20
Al Ka Rh out S4 PET PC 10000 300  144.810/20 140.850/10 147.450/10
Fe Ka Rh out S2 LiF (200) SC 1000 300 57.512/20  56.880/10  58.180/10
Mn Ka Rh out S2 LiF (200) SC 1000 300 62.968/20  62.440/10  63.540/10
Mg Ka Rh out S4 RX25 PC 1000 250 38.786/20  36.450/10  40.650/10
Ca Ka Rh out sS4 LiF (200) PC 1000 300  113.156/20 111.200/10 114.950/10
Na Ka Rh out S4 RX25 PC 1000 250 47.132/20  45.100/10  49.000/10
K Ka Rh out S4 LiF (200) PC 10000 300  136.728/40 138.050/20 143.650/20
P Ka Rh out sS4 Ge PC 15000 300  141.098/40 138.100/20 143.650/20
Ba La Rh out S2 LiF (200) SC 10000 300  87.168/100  86.760/50  88.040/50
Cr Ka Rh out S2 LiF (200) SC 1000 300 69.348/60  68.820/30  70.000/30
Cu Ka Rh out S2 LiF (200) SC 10000300  45.012/100  44.580/50  45.460/50
Nb Ka Rh out S2 LiF (200) SC 10000300  21.366/200 21.020/100 21.740/100
Ni Ka Rh out S2 LiF (200) SC 10000 300  48.656/100  48.180/50  49.200/50
Pb LB 1 Rh out S2 LiF (200) SC 10000 300  28.220/200 27.880/100 28.640/100
Rb Ka Rh out S2 LiF (200) SC 10000 300  26.598/100  26.140/50  27.080/50
Sr Ka Rh out S2 LiF (200) SC 10000 300  25.134/100  24.480/50  25.760/50
\Y Ka Rh out S2 LiF (200) SC 10000300  77.002/100  77.040/50  76.660/50
Y Ka Rh out S2 LiF (200) SC 10000 300  23.758/100  23.440/50  24.240/50
Zr Ka Rh out S2 LiF (200) SC 1000 300 22.522/60  22.040/30  22.960/30

PC: proportional counter, SC: scintillation counter.
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o0 oOooooobobobob

Major Calibration range Accuracy Trace Calibration range Accuracy
elements (wt) (wtl) elements (wt) (wtl)
SiO, (wtd) 77.090 42.38 0.49 Ba (ppm) 11330 19.5 1.3
TiO. 2.7700.01 0.03 Cr 28070 2.8 1.8
AlO: 18.3601 0.66 0.63 Cu 2250 0.5 6.6
Fe.Os 15.0600 0.89 0.25 Nb 93015 2.4
MnO 0.2200 0.01 0.009 Ni 13000 1.0 5.2
MgO 44.6000 0.04 0.29 Pb 31.500.1 1.3
CaO 11.9000.30 0.13 Rb 340000.8 4.3
Na.O 4.9900 0.02 0.13 Sr 924[11.9 15
K0 5.0501 0.003 0.08 \Y 63501 3.8 7.4
P.Os 0.7601 0.002 0.009 Y 870 1.5 1.8
Zr 524[15.9 1.6
00 bOoobuooobooboboboo
JB-1 JB-la
A("Neiz‘-;’e Stdev.(c) RSD (0) Recc’\'/';m‘;"dw A("Nei%‘-;’e Stdev.(c) RSD (0) Recc’\'/';mindw
SiO, (wtld) 52.66 0.04 0.1 52.37 52.66 0.07 0.1 52.41
TiO. 1.33 0.00 0.2 1.32 1.31 0.00 0.1 1.28
AlLO; 15.09 0.02 0.2 14.53 15.12 0.03 0.2 14.45
Fe.0; 8.83 0.01 0.1 8.99 9.03 0.05 0.5 8.99
MnO 0.15 0.00 0.6 0.15 0.14 0.00 0.3 0.15
MgO 7.93 0.03 0.4 7.71 8.01 0.04 0.5 7.83
CaO 9.42 0.00 0.1 9.25 9.44 0.00 0.0 9.31
Na.O 2.79 0.02 0.9 2.77 2.77 0.02 0.9 2.73
K0 1.43 0.00 0.0 1.43 1.42 0.00 0.2 1.40
P.Os 0.27 0.00 0.2 0.26 0.26 0.00 0.2 0.26
Ba (ppm) 491 7.85 1.6 493 484 3.14 0.6 504
Cr 487 1.12 0.2 425 416 1.12 0.3 392
Cu 67.1 0.80 1.2 55.1 47.3 1.99 4.2 56.7
Nb 31.0 0.16 0.5 333 24.4 0.19 0.8 26.9
Ni 112 0.34 0.3 133 112 0.89 0.8 139
Pb 7 0.37 5.5 10 6.54 0.33 5.0 6.76
Rb 40.5 0.34 0.8 413 38.4 0.47 1.2 39.2
Sr 429 1.57 0.4 444 434 2.59 0.6 442
Vv 228 7.01 3.1 211 201 8.69 4.3 205
Y 22.0 0.26 1.2 24.3 22 0.27 1.2 24
Zr 142 0.14 0.1 141 147 0.28 0.2 144

StdevD OO OO0RSDOOOOOOO
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JA-3 JR-2

A(‘ﬁ;asge Stdev.(c ) RSD (O0) Re°°\'/‘;mi“ded A(‘ﬁ;asge Stdev.(c ) RSD (O0) Re°°\'/‘;mi“ded
Sio, (wtd) 6155 0.07 0.1 62.27 76.11 0.22 0.3 75.69
Tio, 0.71 0.00 0.1 0.70 0.06 0.00 0.9 0.07
AlLO; 15.67 0.02 0.1 15.56 11.89 0.04 0.3 12.72
Fe,0; 6.42 0.01 0.1 6.60 0.86 0.00 0.3 0.77
MnO 0.11 0.00 05 0.10 0.12 0.00 0.4 0.11
MgO 3.55 0.02 05 3.72 0.04
ca0 6.38 0.00 0.1 6.24 0.43 0.00 0.4 0.50
Na,0 3.17 0.01 0.2 3.19 3.82 0.10 2.7 3.99
K.0 1.42 0.00 0.1 1.41 4.59 0.00 0.1 4.45
P.0s 0.12 0.00 05 0.12 0.01 0.00 3.2 0.01
Ba (ppm) 319 5.91 1.9 323 46.7 4.39 9.4 39.3
cr 58.7 1.79 3.1 66.2 4.21 3.1
Cu 47.6 0.69 15 43.4 4.16 0.31 75 1.36
Nb 5.0 0.25 5.0 3.4 17.0 0.13 0.8 18.7
Ni 28.1 0.29 1.0 32.2 6.18 0.26 4.2 1.99
Pb 8.6 0.34 4.0 7.7 23.0 0.84 3.7 215
Rb 36.5 0.16 0.4 36.7 327 5.29 16 303
sr 281 0.61 0.2 287 14.96 0.32 2.1 8.11
v 175 2.12 1.2 169 4 4.01 93.7 3
Y 21.4 0.30 1.4 21.2 51.3 0.43 0.8 51.1
zr 124 0.27 0.2 118 93.2 0.43 05 96.3

JSd-1 JSd-3

A(‘ﬁi";ge Stdev.(c ) RSD (0) Re”\‘/‘;ﬂind‘*d A(‘ﬁi";ge Stdev.(c ) RSD (0) Re”\‘/‘;ﬂind‘*d
Sio, (wtd)  68.12 0.14 0.2 66.55 79.30 0.23 0.3 76.00
TiO, 0.71 0.00 0.2 0.65 0.47 0.00 0.3 0.40
AlOs 1457 0.04 0.3 14.65 9.83 0.02 0.2 9.91
Fe.0s 5.05 0.01 0.2 5.06 4.36 0.01 0.2 4.37
MnO 0.10 0.00 0.4 0.09 0.17 0.00 05 0.15
MgO 1.70 0.04 2.6 1.81 1.03 0.02 2.3 1.17
Ca0 3.14 0.00 0.1 3.03 0.50 0.00 0.2 0.56
Na.O 2.74 0.07 2.6 2.73 0.29 0.01 2.6 0.41
K.0 2.26 0.00 0.1 2.18 2.11 0.00 0.1 1.97
P.Os 0.12 0.00 0.4 0.12 0.08 0.00 05 0.08
Ba (ppm) 543 8.02 15 520 480 7.34 15 462
cr 18.8 0.36 1.9 215 30.3 1.13 3.7 353
Cu 26 0.52 2.0 22 546 3.14 0.6 426
Nb 125 0.17 1.3 11.1 8.1 0.18 2.2 7.8
Ni 9.86 0.15 15 7.04 19.3 0.25 13 19.6
Pb 14.1 0.37 2.6 12.9 82.0 0.71 0.9 82.1
Rb 71.6 0.63 0.9 67.4 422 4.97 1.2 285
Sr 334 4.02 1.2 340 64.6 0.96 15 58.7
Vv 93 6.62 7.1 76 86.9 7.80 9.0 70.4
% 17.3 0.19 1.1 14.8 14.9
zr 167 0.50 0.3 132 135 0.27 0.2 124

StdevOD OO OO0 RSDOOOOOOO
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Quantitative Analyses of Silicate Rocks and Sediments Using
X-ray Fluorescence Spectrometer ZSX Primus I

KAWANO Yoshinobu®

“Faculty of Geo-environmental Science, Rissho University

Abstract:

This paper presents analytical procedures to determine ten major elements (Si, Ti, Al, Fe, Mn,
Mg, Ca, Na, K, P) and eleven trace elements (Ba, Cr, Cu, Nb, Ni, Pb, Rb, Sr, V, Y, Zr) in silicate

rocks and sediments, using a newly installed X-ray fluorescence spectrometer (RIGAKU ZSX

Primus Il1) at Department of Environment System, Rissho University. The analysis was carried out

using low dilution glass bead obtained by fusion technique for the mixture of samples and flux with

the weight proportion of 1 : 2. The calibration curves were obtained with 25 standard rock samples,

and matrix effect and peak overlap correction allows enhanced accuracy of analysis. The results

show relatively good accuracy and precision for major and trace elements.

keywords: Keyword: X-ray fluorescence analysis, low dilution glass bead, silicate rock, sediment
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