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Table 1 Measurement conditions of elements by XRF instrument
325 N HB B /o

AEA R R I b —— BRI ) TR
B i (kV)  (mA) (I8 iR i
Ag Ko 5 LiF200 SC 0.4 Cu 0.27 40 103 50 50 16. 065 -0.645 0.403
As KB, 5 LiF200 SC 0.4 None 40 104 50 50 30.451 -0.450 0.440
Ba LB, LiF200 FPC 0.4 Al10.50 30 120 50 50 79.255 —-0.740 1.190
Bi La, LiF220 SC 0.4 None 40 110 50 50 47.361 -0.300 0.500
Co Ka; LiF200 FPC 0.4 None 30 120 50 50 77.827 —-0.600 0. 600
Cr Koy LiF200 FPC 0.4 None 30 120 50 50 69.354 —-0.800 0.950
Cu Ky 5 LiF200 SC 0.4 None 40 120 50 50 45.027 -0.723 0.838
Mn Ke, , LiF200 FPC 0.4 None 30 120 50 50 62.973 -0.890 0.950
Mo Ka; » LiF200 SC 0.4 None 59 86 50 50 20.332 -0.346 0.500
Ni Ko , LiF200 SC 0.4 None 40 115 50 50 48. 667 —0.445 0. 654
Pb LB, LiF200 SC 0.4 None 40 120 50 50 28.242 -0.745 0.560
Rh Koo LiF200 SC 0.4 Cu 0.27 40 100 50 50 26.073 0 1.700
Sb LB, LiF200 FPC 1.00 None 55 90 30 80 106.426 -1.395 1.750

Sn Lo, LiF200 FPC 1.00 None 55 90 30 80 126.765 0 2
Sr Ko, LiF220 SC 0.4 None 40 120 50 50 35.831 -0.677 0.725
Ti Ko, LiF200 FPC 0.4 None 55 120 50 50 86. 137 -0.856 0.809

V Ko, LiF220 FPC 0.4 None 60 85 50 50 123.058 —-0.850 0
W Lo, LiF200 SC 0.4 None 40 120 50 50 43.018 -0.621 0.872
Zn Ka; , LiF200 SC 0.4 None 40 120 50 50 41.799 —-0.546 0.680
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Table 2 Measurement ranges of the elements

AHeE MR (pe/g) || AR MR (pe/g)
Ag 1.00 ~1010 Ni 2.00 ~ 150
As 5.00 ~2800 Pb 5.00 ~21700
Ba 10.0 ~ 1200 Sh 2.00 ~ 1400
Bi 3.00 ~ 140 Sn 3.00 ~400
Co 1.00 ~ 100 Sr 5.00 ~ 1100
Cr 3.00 ~500 Ti 50.0 ~ 14200
Cu 3.00 ~28000 W 3.00 ~518
Mn 20.0 ~ 10000 Zn 10.0 ~42600
Mo 3.00 ~2200 i 5.00 ~300
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Table 3  Comparison of analytical results with XRF and others analytical methods

Y41 Y42 Y43 Y44
TOR | A WM MRS | AOrEE WS MR | A7 WRUSEE MRS | ATrEE WHLTHEE AR
(pg’s)  (pg/'e) (%) | (pe/s)  (pg's) (%) | (pg/s)  (pg's) (%) | (ng/s)  (pg's) (%)
Ag 44.1 39.2 5.9 50.2 43.1 2.1 14.4 13.8 2.1 12.4 12.7 -1.20
As 17.8 20.4 -6.8 8.18 9.61 -8.0 12.7 14.3 -5.9 6.78 7.12 -2.45
Ba 546 564 -1.6 645 682 -2.8 712 697 1.1 3321 3301 0.30
Bi 9.21 10.2 -5.1 12.8 13.6 -3.0 8.28 9.82 -8.5 5.34 5.77 -3.87
Co 24.9 26 -2.2 17.6 19.1 -4.1 9.76 10.6 -4.1 6.29 6.19 0.80
Cr 123 118 2.1 99.4 107 -3.7 108 102 2.9 11.4 11.7 -1.30
Cu 38066 38243 -0.2 1811 1872 -1.7 428 416 4 2170 2155 0.35
Mn 675 708 -2.4 1231 1264 -1.3 553 586 -2.9 412 419 -0.84
Mo 48.2 46.1 2.2 68.4 62.4 4.6 51.5 54.4 -2.7 12.4 11.8 2.48
Ni 132 126 2.3 13.8 14.6 -2.8 18.9 21.4 -6.2 874 856 1.04
Ph 16405 16672 -0.8 | 16494 16129 1.1 200 214 -3.4 385 379 0.79
Sb 212 197 3.7 39.9 42.1 -2.7 25.2 23.7 3.1 6.21 6.41 -1.58
Sn 28.2 26.5 3.1 13.3 14.9 -5.7 17.8 15.3 7.6 14.8 15.1 -1.00
Sr 129 121 3.2 124 118 2.5 214 207 1.7 77.5 78.1 -0.39
Ti 2316 2386 -1.5 346 361 -2.1 1286 1264 0.9 964 956 0.42
w 750 723 1.8 116 128 -4.9 140 131 3.3 25.6 26. 1 -0.97
Zn 1079 1120 -1.9 35.6 36.4 -1.1 54.7 56.9 -2.0 521 534 -1.23
\% 157 148 3.0 25.0 26.0 -2.0 25.7 27.0 -2.5 64.1 64.6 -0.39

T MM 2E = (ARTTEATEE R - DI 8 RV 39(H) /Wi i A 4 R P39 {H x 100

W2 Ok R UCR Y E R b MERE A 2.4.2 JRkRRHIER

(GBWO07311 £1 GBWO07405) FA Jy ik 47 12 ¥l AT K R LR ARG TR
FE LT RS T R A X FRME 22 (RSD) . M LoD 3.2 /1,
FABIETTUF L, AT RERAER G, S 0RE T mANT
BEEEY/INT 4.00% 545 DZ/T 0130—2006 23K, A LOD KRR sm A 1 pe/g TR & ML
&4 JrikHiY 1/ Ls (/) 11 A RIPECR, 183 T e LA
Table 4 Precision tests of the method ;I%:??E/‘J Ekﬁ‘%&ﬂﬂ‘ I‘ETJ »So
GBWO7311 GBWO7405 FICRMIT AR IR (3R 5) 55 M Hrik s
JCE AN RSD AN RSD A4, Hifs 2 DZ/T 0130—2006 A9 K
(pg/g) (%) (pg/g) (% )
Ag 3.50 2.06 4.54 3.46 .
As 258 1.75 423 0.71 £S5 Jikki
Ba 265 115 304 0.50 Table 5 Detection limits of the method
b 52.4 .62 42.9 0.94 PR R Guye) | APIER BHRGye)
(:o 8.19 0.75 13.6 1.47 e 01 N o 14
Cr 45.9 1.28 113 1.02 i 080 o 0 66
Cu 82.0 0.46 150 2.67 }
Ba 2.23 Sh 0.19
Mn 2513 0.17 1370 0.37 N oo < 0.2
Mo 6.10 1.83 4.73 1.64 ' ' o :
Ni 15.0 2.15 42.8 0.71 Cf’ 0.18 Sf 0.63
Ph 631 0.42 553 1.45 Cr 0.46 Ti 1.21
sh 15.5 1.98 37.1 1.48 Cu 0.18 W 0.43
Sn 384 1.04 18.8 1.92 Mn 0.34 Zn 0.15
Sr 32.9 1.32 43.0 1.81 Mo 0.47 v 0.81
Ti 2127 0.24 6338 0.39
W 134 2.29 35.2 1.15 .
Zn 374 1.74 504 0.72 3 g5k
v 26 e 165 186 {3 TR EH - K (308 XRF 005 4
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Determination of 18 Minor Elements in the Structural Superimposed Halo
Samples from Gold Deposits by Wavelength Dispersive X-ray Fluorescence
Spectrometry with Pressed-powder Pellets

XIU Feng-feng, FAN Yong, LI Jun-yu, ZHU Yi-jie
( Geophysical Exploration Academy of China Metallurgical Geology Bureau, Baoding 071051, China)

HIGHLIGHTS

(1) There is little report on the application of Wavelength Dispersive X-ray Fluorescence Spectrometry ( XRF) in
structural superimposed halo samples.

(2) The suitable spectral lines and accuracy of analytical results can be selected and improved through the study of
sample angle scanning.

(3) The method can rapidly and accurately determine the contents of all elements in structural superimposed halo

samples of gold deposits.

ABSTRACT

BACKGROUND: Elements As, Sb, Bi, Ag, Sn, W, Mo, Cu, Pb, Zn, Co, Cr, Ni, Ti, V, Mn, Sr and Ba in
structural superimposed halo samples of gold deposits were of significance to the multi-phases and multi-stage
mineralization of the gold deposits. This kind of sample is collected in the gold mine. The content of each element
is very different and the distribution is uneven, from the ppm level to a few percent.

OBJECTIVES: To overcome the problems of conventional detection methods, such as difficult to eliminate inter-
element interference and serious memory effects.

METHODS:: The contents of 18 elements in structural superimposed haloes of gold ore were studied by pressed-
powder pellets Wavelength Dispersive XRF.

RESULTS: By studying the angle scanning chart, the analysis line with least interference and high intensity is
selected , and the segregation effect is eliminated by fully mixing the sample. The detection limits of this method are
0.14 -2.23 pg/g, and the precision (RSD, n =12) is less than 4%.

CONCLUSIONS : The method can rapidly and accurately determine the contents of all elements in structural

superimposed halo samples of gold deposits.

KEY WORDS: gold deposit; the structural superimposed halo samples; pressed-powder pellets; Wavelength

Dispersive X-ray Fluorescence Spectrometry
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