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Abstract: A method for the determination of C,N,Na,Mg,Al,Si,P,S,C1,K,Ca,Sc,Ti,V,Cr,
Mn,Fe,Co,Ni,Cu,Zn,Ga,As,Br,Rb,Sr,Y,Zr,Nb,Mo,Sn,Ba,La,Ce,Hf,U,Th,Pb and Nd
in geochemical exploration samples by X-ray fluorescence spectrometry with pressed powder
pellet sample preparation was developed. Ultra collimator and special analysis crystals (such as
RX45 and RX61) are used for C and N, Compton scattering line as the internal standard and
empirical coefficients were used for the correction of matrix effect. Three Chinese national
reference materials GBW 07401,GBW07428 and GBW07318 were selected for the verification of
the accuracy of the method and the analytical results well agreed with the certificate values. A
Chinese national primary reference material GBW 07308 with low elements contents was
selected for precision test. Statistical results showed that RSD(n = 12) were better than 6. 0%
for major elements and others,except for U=23. 8 %5and for Cl,Sc,Mo,Sn<13. 0%,

Key words: X-ray fluorescence spectrometry, major elements, minor elements, trace elements,
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1 X C.N
20(*) ()
PHA V(kV)  I(mA)

C RX-61 32.183 41.50 60 30 70~350 F-PC 30 130
N RX-45 33. 600 36. 80 60 30 120~340 F-PC 30 130
Na,O RX-25 25.164 27. 80 8 4 80~330 F-PC 50 70
MgO RX-25 20. 875 22.5 6 3 100~ 340 F-PC 50 70
ALO; PET 144. 606 4 70~340 F-PC 50 70
SiO, PET 108. 986 4 80~330 F-PC 50 70
P Ge 141. 086 143. 30 8 1 70~300 F-PC 50 70
S Ge 110. 758 116.70 40 20 120~300 F-PC 50 70
Cl Ge 92. 896 94. 15 40 20 120~300 F-PC 50 70
KO LiF200 136. 561 4 100~300 F-PC 50 70
CaO LiF200 113. 007 4 100~300 F-PC 50 70
Sc LiF200 97.736 97. 35 40 20 100~320 F-PC 50 70
Ba LiF200 87.128 88. 50 10 5 100~340 PC 50 70
Ti LiF200 86.121 4 80~ 350 SC 50 70
La LiF200 82. 800 84. 30 20 10 100~300 PC 50 70
Ce LiF200 78.980 80. 50 20 10 100~300 PC 50 70
A\ LiF200 76.910 74.20 20 10 100~300 SC 50 70
Nd LiF200 72.150 70. 60 30 10 70~300 PC 50 70
Cr LiF200 69. 264 74.20 20 10 100~300 SC 50 70
Mn LiF200 62. 950 4 90~360 SC 50 70
Fe, 04 LiF200 57.504 4 90~ 360 SC 50 70
Co LiF200 52. 685 53. 90 20 10 100~300 sC 50 70
Ni LiF200 48. 5286 19. 60 15 8 100~300 sC 50 70
Hf LiF200 45. 824 46. 60 30 15 100~300 SC 50 70
Cu LiF200 44.921 46. 60 10 5 100~300 SC 50 70
Zn LiF200 41. 774 42.50 10 5 80~330 SC 50 70
Ga LiF200 38.894 42.48 10 5 70~330 sC 50 70
As LiF200 33.982 39. 50 10 ) 80~310 SC 50 70
Bi LiF200 32.988 35. 24 20 10 70~300 sC 50 70
Br LiF200 29. 956 31.00 40 20 100~300 SC 50 70
Pb LiF200 28. 245 29.58 20 10 70~300 SC 50 70
Th LiF200 27.450 29. 60 20 10 100~300 SC 50 70
Rb LiF200 26. 601 25. 80 8 4 80~300 SC 50 70
U LiF200 26.137 29. 60 40 20 100~290 SC 50 70
Sr LiF200 25.128 25. 80 8 4 70~300 SC 50 70
Y LiF200 23.766 24.50 10 5 100~300 SC 50 70
Zr LiF200 22.516 23.00 8 4 100~ 300 SC 50 70
Nb LiF200 21. 374 23. 00 10 5 90~300 SC 50 70
Mo LiF200 20. 314 20. 70 40 20 100~310 SC 50 70
Sn LiF200 14. 024 13. 62 10 20 90~310 SC 50 70

Rh-kac LiF200 18. 460 10 50~310 SC 50 70
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1.4.2
SiO, 180 Hf 1. Pb 1.6
. . . ALO; 190 Ni 1. Th 2.3
La.Ce.U.Mo.Sc.Sn.Cu.Ni \Nb.Y.Zr.Sr.Rb.Pb, '
. Fe,0; 100 Cu 1. C 220
Th .Zn.Ga.Br.As.Hf o
K,0 150 Zn 2. 70
1.4.3 Na,O 200 v 5. Sn 3.0
CaO 100 Cr 1. Mo 0.8
B;; o 2o MgO 200 Ba 6. Se 2.0
2 P 8.0 La 7. Br 1.1
Ti 10 Nb 1. Ce 9.1
Mn 8.1 Zr 2. Ga 1.5
Ba Loy TiKa2.ScKB1.3 Ti Ka Balal Co 1.2 v L As L2
Co Ka FeKpl,3 Ka  TiKp1,BalB3 S 10 Sr 5, Nd 8.5
Cr Ko  VKB1.3,CeKB3 .La Lp2 Ka  RbKB1 Cl 11 Rb 1. U 1.0
Cu Ka  SrKB2,Talal,HfLal Zr  Ka  SrKp1,ThLp1
La Loy  CsLB4 Ce Lol  WLB1,BalBl 2.3
Nb Ka  YKP1.ThLB3,ULB2 As Ko  Pblal,BilLa2 ,  GBWO07402
Ni Ko YKo Bi Lal  AsKa,PbLal 12 s 1 s
Pb LB  SnKa2,ThLal Ga Ko NbKBI 4, 4
Rb K« ULal Hf Lal CuKa,ZrKal R RSD <6.0%,
X AsKa2, Cel.B1, 2.4
Br Ka AsKpl Nd Lal o )
s GBWO07401,
S Ka CoKa Sn Ka  CdKP1,AgKpl . .
GBW07428 .GBW07318 5,
Cl Ka MoL71 U Lal RbKa
Mo Ka  ULBL,YKB2,ZrKg1 Sc Ka  SbLp2 5 ’ >
Th Le  BiLB1.Bi LB2.PbLB3 Mn Ka  CrKpl.TiKe2 °
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RSD (%) RSD (Y%
SiO, 73.08 0.13 Hf 4.4 6.12
Al O3 10. 65 0. 60 Ni 19.1 2.68
Fe,O3 3.42 0.45 Cu 17.1 4.76
K,O 2.63 0.38 Zn 44.2 1.23
Na,O 1.71 0.46 v 60. 1 3. 46
CaO 2.43 0.40 Cr 48. 6 4. 67
MgO 1.10 0.68 Ba 965 2.37
C 0. 81 3.10 La 159 3. 46
P 463 1.02 Ce 400 1.23
Ti 2895 0.31 Nb 27.5 1.12
Mn 521 0.56 Zr 210 1.97
Co 9.5 5.12 Y 20. 1 2-19
S 193 2.12 Sr 190 0.52
Cl 58 9. 85 Rb 89.2 1. 34
Sc 9.8 11.8 Pb 19.6 5.01
Br 4.7 4.12 Th 15.2 4.69
Ga 12.3 2.75 N 590 2.53
As 14.1 3. 98 Sn 2.5 10. 3
Nd 213 5.1 U 1.46 23.8
Mo 0.93 12.5
* Si0,~C wy 1072, wp 1076
5 .
GBWO07401 GBWO07428 GBWO07318
As 34+4 30 6.5+1.3 6.8 18+2 16
Ba 590+ 32 620 608+13 593 76047 810
Br 2.940.6 3.1 1.7+0.3 1.5 2.6 2.7
Ce 70+4 65 80+2 83 109410 120
Cl 70+9 74 50+4 56 58 51
Co 14.2+1 12.3 14.640.7 15.1 2842 31
Cr 6244 70 7043 62 243416 251
Cu 21+£2 18 27.441.1 31.2 666 61
Ga 19.3+1.1 21.8 18.8+0.8 16. 3 25+3 28
Hf 6.8+0.8 6.5 6.4+0.3 6.7 13.6+0.6 12.9
La 3442 36 41+2 37 5443 62
Mn 1760+63 1800 688415 651 123082 1312
Mo 1.440.1 1.2 0.65+0.06 0.71 2.7+0.3 3.1
N 1870467 1912 8104120 850 668+ 25 656
Nb 16.641.4 15.9 14.4+0.6 12.3 72+6 78
Nd 28=+2 27 36+3 41 45+5 39
Ni 20.44+1.8 21.8 33+2 29 87+9 93
P 735428 748 730+ 28 764 1000430 987
Pb 9846 91 3141 35 6646 72
Rb 140+6 131 10844 113 87+7 82
S 310 285 173421 197 110 98
Sc 11.2+0.6 12.1 11.7+0.3 12.1 18+2 16
Sn 6.1+0.7 5.6 3.1+0.3 2.8 9.5+1.7 8.3
Sr 15547 165 15245 167 216+6 201
Th 11.6+0.7 10.1 12.7£0.5 10.5 12.4+1.2 13.1
Ti 48304160 4795 40604130 4210 14400+500 13923
U 3.3+0.4 3.4 2.454+0.12 2.48 3+0.4 2.7
Vv 86+4 91 86+2 91 190425 180
Y 25+3 26 25+1 21 34+5 37
Zn 680+ 25 671 96+ 3 91 165415 178
Zr 245412 249 22748 239 524+16 510
C 2.11+0.19 1.92 1.0940. 15 1.0 0.77 0. 83
SiO, 62.640. 14 61.94 64.51£0. 36 65.1 57.25+0. 31 56.97
Al,O4 14.18+0. 14 14.03 14.43+0.13 14.12 13.39+0.16 13.78
TFe, 04 5.1940.09 5.11 5.324+0.06 5.46 9.5+0.1 9. 87
MgO 1.81+0.08 1.9 1.940. 06 1. 67 3.4+0.1 3. 68
CaO 1.72+0. 06 1.68 2.45+0.05 2.34 3.5+0.1 3.72
Na,O 1. 6640. 04 1.75 1.5940. 07 1.69 24+0.1 1. 86
K,O 2.5940.04 2.62 2.4640.07 2.21 2.3+0.1 2.53

x* C~K,0 1072, 1076,
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