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Table 1 Measuring condition of elements

TE MBI M MIE KR OO R W 20/(%) s PHA®
EL line crystal collimator detector tube filter KV mA peak bhack. 1, " LL UL
Ba L LiF 200 550 Hm F- FC x 40 90 87.1822 88.630 8 40 20 33 71
Co Ka LiF 200 550 Hm Duplex Al( 200 Hm) 60 60 52.774 6 53.641 4 50 10 16 5
Cr Ka LiF 200 550 Hm Duplex x 50 70 69. 348 4 70.498 6 30 10 14 78
Cu Ka LiF 200 550 Hm Duplex Al( 200 Hm) 60 60 44.998 4 46.715 4 50 10 20 73
La L LiF 200 550 Hm F- FC x 40 90 82.948 8 84.473 6 50 10 30 70
Mn Ka LiF 200 150 Hm Duplex k 60 60 62.993 4 64. 800 8 10 4 15 77
Nb Ka PX9 150 Hm SC x 60 60 21.358 4 21.848 6 20 4 24 78
Ni Ka LiF 200 550 Hm Duplex Al( 200 Hm) 60 60 48.640 4 49.721 2 40 10 18 T4
P Ka Ge 111 550 Hm F- FC x 30 120 141.001 8 143.260 2 20 10 25 78
Ph LB, LiF 200 150 Hm SC k 60 60 28.210 8 28.788 6 30 10 21 74
Rb Ka LiF 200 150 Hm SC k 60 60 26. 584 4 25.7500 8 4 22 78
Sr Ka LiF 200 150 Hm SC k 60 60 25.114 2 24.500 0 8 4 22 78
Th L LiF 200 150 Hm SC x 60 60 27.4322 27.670 0 30 10 21 78
Ti Ka LiF 200 150 Hm F- PC yH 0 9% 86. 177 8 85.000 0 16 4 31 71
v Ka LiF 200 550 Hm Duplex i 40 90 77.0150 78.097 6 16 8 31 78
Y Ka PX 9 150 Hm SC y W 60 60 23.761 0 24.439 6 16 8 23 78
Zn Ka LiF 200 150 Hm SC i 60 60 41.781 6 42.634 2 16 4 15 78
Ir Ka PX 9 150 Hm SC k 60 60 22,5050 23.105 2 20 10 24 78
Si Ka PE 002 550 Um F- PC x 30 120 109.123 6 111.479 6 8 4 24 78
Al Ka PE 002 550 Hm F- PC k 300 120 144.901 8 147.617 8 8 4 22 78
Fe Ka LiF 200 150 Hm Duplex x 60 60 57.527 6 58.403 2 8 4 15 76
Ca Ka LiF 200 150 Hm F- PC ki 30 100 113.1486  112.1842 8 4 2 0B
Na Ka PX1 550 Hm F- FC x 30 120 27.2486 29.336 8 20 10 31 78
Mg Ka PX 1 550 Hm F- PC k 30 120 22,9754 25.244 8 20 10 31 78
K Ka LiF 200 550 Hm F- FC x 30 120 136.708 6 135.638 4 8 4 31 74
As Ka LiF 200 150 Hm SC k 60 60 33.948 2 35.239 8 20 8 18 78
Bi L PX 9 150 Hm SC x 60 60 32.9776 31.8300 20 8 19 78
Ce 1B, LiF 220 550 Hm Duplex k 50 70 111.702 6 110. 040 6 20 10 14 78
Ga Ka LiF 200 150 Hm SC x 60 60 38.898 6 39.713 8 20 10 16 78
HIf Lay LiF 200 150 Hm Duplex k 60 60 45.889 2 46.541 0 30 10 19 78
Nd L LiF 200 550 Hm Duplex x 50 70 72.149 8 70. 602 2 30 10 13 78
Sn Ka LiF 200 150 Hm Se k 60 60 13.997 8 14.469 6 30 10 29 76

La LiF 200 150 Hm Se x 60 60 26.138 2 28.853 4 30 10 27 78
Se Ka LiF 200 550 Hm F- PC x 30 1200 97.6414 96. 884 2 30 10 31 74
Rh Ka. ¢ LiF 200 150 Hm Se k 60 60 18.458 0 19.283 8 10 10 19 78
D As Ka LU 352 08 T H o0 30 iR sl bt @ Wkl it 6 40 B 8%, LL O S50 B, UL Oy 1050 1)
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Table 2 Concentratron range for elements in
calibration samples

4 4 4 4 o1 4
ul::;:: we/ 1077 ui::: wi/ 107 (;:; we/ 107
Na;O  0.039~ 7. 16 26.2~ 4130/ Zr 3.0~ 1540
MgO 0.082~ 41.03|| Vv 2.1~768 [ Y I.4~ 67
ALO;  0.10~29.26 | Cr 2.6~ 410 Sr 24~ 1198
Si0:  0.62~ 90.34 || Mn 77.4~ 2500[ Rb 2~ 490
KO 0.04~7.48 | Co  2.4~99 | Pb 4.4~ 640
Ca0 0.089~ 35.69| Ni  2.7-2500| Th = 2.6~ 70
T 0.042~ 2.010|| Cu 3.2~ 1250 La 1.7~ 164
Fe:0s  0.21~ 2475 || Zn 117~ 745 | Ba 44.3~ 3340
Nb 2.7~ 95 |
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Table 3 Interfering lines

T 3 ST P
element line used inferfering line
Ba Ly Ti Ka, Se KB,
Co Ka Fe KB, FEr Lo
Cr Ka V KBy, Ce LB, LalB;
Cu Ka Sr KBy, Ta Lay, Hf Lay
La La; Cs LBy, Hf 1By, Ga Kay
Mn Ka Cr KBy, Nd LBy
Nb Ka Y KBy, ThLB;, U LB,
Ni Ka Y Kay. Yb La;, Rb KBy
P Ka Y LBy, Ca KBy
Ph LB, Sn Kay, Bi LBy, Th La,
Rb Ka Bi LBy, U Lay
Th Lay Bi LB, Pb1B;
Ti Ka Ba Lay
v Ka Ti KBy, BalB
Y Ka Rb KBy, BiLv,,Pb Ly,
Zr Ka Sr KBy, Th 1B, U LB,
Si Ka Rb La
Na Ka Zn 1B
As Ka Ph Lay, Bi La;
Bi La; As Ka, Pb Lay
Ce LB, Nd La;, As Kay, Pb Lay
Ga Ka Nb KBy, Hf LB,
HI La; Cu Ka, Zr Kay. Sr KBy
Nd La; Ba LB,
Sn Ka Cd KBy, Ag KBy, Gd Kby
U Lay Rb Ka
Se Ka Ca KB,

(U As Ka UG 32 THUC R 2 T2k .
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Table 4  Detection limits of elements

JLE Lo/ (Mgrg™ ) JLE Lo/ (Mgrg ) o
EL omie A @ Bl omis A me
Na 37.1 37.1 1 000 n 1.8 1.9 4

Mg 30,0 30,0 50 | V 48 48 5
Al 3.0 950 500 | Cr 3.3 3.3 5
Si 500 940 1000/ Ba 48 9.0 10
P 27 33 10 la 60 7.1 5
K 330 60.0 50 | Nb 0.8 10 2
Ca 357 420 50 | Z 27 3.8 2
Ti 10,0 120 10 Y 0.7 0.9 1
Mn 3.9 6.1 10 s L0 L2 5

Fe 21.0 210 500 Rb 1.1 1.4 10

Co 1.0 1.2 1 Ph 1.2 1.8 2
Ni 0.9 1.0 2 Th 1.5 2.4 2
Cu 1.1 1.2 1
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Table 5 The resules of precision test

GBW 07309 GBW 07308
a5 JrEM SO
Comp. B B
x RSDY/ % x RSV g6
Nas() 1.53 1.13 0. 51 0.20
Mg 2.3 0.71 0. 28 0. 39
AlLO3 10. 70 0. 81 7. 56 0.08
S0, A4, 25 0. 67 80. 52 0.08
K-} 1.90 0.53 2. 86 0.27
Cal 5. 36 0. 28 0. 28 0. 39
Ti 0. 548 0. 65 0. 348 0. 30
Fes0s 4.94 0. 66 2.28 0. 34
P 644. 0 1.37 170.0 0. 90
v 102.0 1.76 25.5 5.95
Cr 84.0 2.63 4.1 13.5
Mn 606. 0 0. 47 324.5 0. 61
Nb 16. 5 1. 59 32.9 3. 28
Co 13.6 3.42 3.1 13.4
Ni 32.0 1. 26 3.6 5.12
Cu 32.9 1.94 4.5 5.92
Zn 75.0 1. 66 46. 3 1.19
Rb 79.6 1.43 130. 3 0.71
Sr 164. 3 0. 9% 50.9 0.71
Y 25.6 1. 62 19.4 1. 50
Zr 364, 1 1.73 481.8 0. 42
Th 12.0 3.37 13.9 7.02
Ba 414. 0 0.92 462. 6 0. 60
La 36.3 4.73 29.7 7.15
Ph 22.5 2.90 21.8 2. 69

@ 2K 12 Y2 AL, M40 B0 NayO~ FeaO3 2% 1072,
P~ Ph Jy 107 %,
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Table 6 A comparison of analytical results

GBW 07301a GBW 07317 GBW 07423
“14r
Comp. bR Ak bt ik FREA Kk
certified value this method certified value this method certified value this method
Na:0 3.4%0.1 3.69 2.35%0.05 2.8l 1.28 +0. 04 1.24
MgO 3.30 %0. 12 2.96 0.24 %0. 03 0.21 1.52%0.13 1. 64
AlO; 15.4%0.1 14.7 9.7%0.2 9.17 13.3%0. 1 13.4
Si0, 59.2%0.2 61. 1 80.6 £0.2 78. 84 61.730.3 59.6
K20 2.840.1 2.73 3.930. 1 3.93 1.98 £0. 04 2.02
Ca0 4.0%0. 1 3.78 0. 34 £0. 03 0.28 5.0%0. 1 4. 80
Fex03 6.50 £0. 12 6.30 1. 46 %0. 05 1. 40 4.8%0.1 4.79
Ti 0. 537 £0. 022 0.527 0. 137 0. 013 0. 144 0. 424 0, 024 0. 405
Ba 92070 908. 9 690 £50 662. 9 520 40 508.5
Co 2012 17.9 3.610.5 3.8 1413 12.4
Cr 126 X6 128. 2 (12) 14,0 75 14 80.5
Cu 2912 27.6 11 £2 9.5 26 t4 24.5
La 41%2 41.0 24%a 21.3 38 %3 33.6
Mn 91030 875.0 218 30 217.6 520 %30 501
Nb 31%1 30. 8 8.9%1.3 10.0 14.4%1.7 17.5
Ni 5617 56.8 (3) 2.3 3343 32.1
P 1250 £70 1 441 167 11 163. 7 490 £40 490
Ph 3114 29.8 1313 14. 1 2515 26.2
Rb 126 16 126. 6 70 £6 69.9 102 8 102.0
Sr 48040 479.5 86 +5 89.9 16513 170. 6
Th 2743 26.7 5.4%0.6 7.0 12.8%1.3 14.0
v 1159 113.8 20+5 18.3 90 %10 92.5
Y 2+2 22.9 8.3%1.6 8.0 2542 25.3
7n 907 94,9 16£3 19.3 61t6 59.3
Zr 32015 311.1 188 14 197.8 23417 240.9

D AL%F NaxO~ Ti BT 2 EORA 4 1072, Ba~ Ze BT HESR B0, 1070
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Determination of 25 Major, Minor and Trace Elements in
Geochemical Exploration Samples by
X-Rav Fluorescence Spectrometry

ZHANG Qin, FAN Shou=zhong, PAN Yan-shan, LI Guo-hui

(Institute of Geophysical and Geochemical Expioration, Chinese Academy of Geological Sciences,
Langfang Hebei 065000, China)

Abstract: A method for direct determination of Na,0, MgO, ALOs;, Si0;, P, K;0, CaO, Ti, V, Cr, Mn, Fe;O3,
Co, Ni, Cu, Pb, Zn, Nb, Zr, Y, Sr, Rb, Th, Ba and La in geochemical exploration samples by XRF with sample

preparation of pressed powder pellets was developed. The interference from background and spectra overlap was dis-

cussed. The matrix effect was corrected by experience coefficients and using scattered radiation as internal standard

(for trace elements) . The accuracy of the method was evaluated by analysis of certified reference materials of GBW
07301a, GBW 07317 and GBW 07423. The results are in agreement with certified values with precision of less than
6.0% RSD ( n= 12) expect for La, Cr, Co and Th (RSD< 14. 00%).

Key words: geochemical exploration sample; PW2440 X-ray fluorescence spectrometer; selected background position;

spectra overlap correction; pressed powder pellet

— 24

All rights reserved. http://www.ykcs.ac.cn



