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Abstract: A method was established to determinate the major elements (Si0,,Al,0;,Fe,05,Ca0,Mg0O,K,0,Na,0,
Ti0,,P,05,MnO )and mineralized elements (tungsten and molybdenum) in tungsten and molybdenum ores by X-
ray fluorescence spectrometry (XRF) using the glass fusion preparation technique. We discussed some influencing
factors such as: the dilution ratio between flux and samples, the pre—oxidation temperature and time,the fusion
temperature and time, the correction of matrix effect. The optimum analytical conditions were obtained as follows:
m(Li;B,0~LiBO,):m(LiNO;):m(sample )was 30:5:1 ,the pre—oxidation temperature and time was 650°C and 3min,
the fusion temperature and time was 1050°C and 10.5 min. In this condition, the prepared sample was got with
smooth surface and without air hole. Different certified reference materials of tungsten and molybdenum ores were
determined according to the experimental method, and corrected by theoretical « coefficient and empirical coef-

ficient methods. The relative standard deviations (RSD, n=12)of determination results of each component were

between 0.11% and 7.69%. The accuracy verification of tungsten and molybdenum ores were carried onaccording
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to the experimental method, the results showed that:the found results were consistent with the certified values,

and the relative error could meet the requirements of the specification of testing quality management for geologi-

cal laboratories of DZ/T 0130-2006.

Key words: X —ray fluorescence spectrometry; tungsten ore; molybdenum ore; content of major elements;

content of tungsten and molybdenum
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Table 1 Measuring Conditions of the instrument

LR aRilE= ik MEE S W IR
Si KA PE 002  550pm Flow None
Al KA PE 002  550pm Flow None
Fe KA LiF 200  150pm  Duplex  Al(200pm)
Ca KA LiF 200 150pm Flow None
Mg KA PX1 550pm Flow None
K KA LiF 200  150pm Flow None
Na KA PX1 550pm Flow None
Ti KA LiF 200 150pm Flow None
p KA Ge 111 550pm Flow None

Mn KA LiF 200  150pwm  Duplex None
\% LA LiF 200  150pm  Duplex. None
Mo LA Ge 111 550pm Flow None

HLE R 260 PHD

KV mA U o LL UL
30 120 109.1334 23596 24 78
30 120 144.9656 -1.4618 22 78
60 60 57.5226  0.7834 15 72
30 120 113.1168  1.6064 32 73
30 120 224018  —1.4444 35 65
30 120 136723 1.2232 31 71
30 120 27.1064  -1.0898 34 66
40 90 86.1584  0.7696 24 71
30 120 141.0348  2.4774 35 65
60 60 62.9884  -0.7592 15 69
60 60 43.0206  0.8956 13 67
30 120 1117396  1.6244 32 78
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Table 2 Information of certified reference materials
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Table 3 Content ranges of the components

in calibration samples

45y R/ % 2 4y FEVE /%
Si0, 13.27-71.27 Na,O 0.075-0.91
ALO; 3.46-11.15 TiO, 0.044-0.36
Fe 04 5.60-21.34 P,0s 0.259-0.274
CaO 4.17-37.73 MnO 0.09-1.49
MgO 0.14-4.37 W 0.015-3.66
K,0 0.046-1.94 Mo 0.0085-1.51
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Table 4 Detection limits
457 KB DL/ % H oy KB DL/ %
Si0, 0.48 Na,O 0.063
AlLOs 0.18 TiO, 0.011
Fe,05 0.16 P,05 0.062
CaO 0.30 MnO 0.030
MgO 0.06 W 0.09
K0 0.022 Mo 0.038
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Table 5 Precision of the method
1# 2# 3#
il - H RSD 3 RSD P RSD
Average wt% % Average wt% % Average wt% Y%

Si0, 55.45 0.38 69.23 0.25 42.55 0.13
ALO, 6.02 0.20 13.96 0.11 7.36 0.27
Fe,0; 8.95 0.35 7.05 0.28 18.99 0.31
CaO 20.31 0.19 5.66 0.52 26.834 0.14
MgO 3.20 0.42 0.112 0.58 1.08 1.35
K0 0.580 2.95 1.66 1.8 0.790 3.22
Na,O 0.922 1.76 0.651 3.57 0.230 2.88
TiO, 1.93 1.54 0.098 6.02 0.450 3.10
P,0s 0.213 4.69 0.269 0.96 0.082 4.84
MnO 1.34 1.05 0.10 5.54 0.843 1.63

W 0.130 3.95 0.334 3.63 0.261 4.06

Mo 0.655 4.20 0.27 3.77 0.074 7.69
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Table 6 Accuracy of the method
GBW 07143 GBW (E)070024
Moy N I 7 18 AR 15 22 NEE HIURER ) VRN =
Cetified/wt% Found/wt% RE/% Cetified /wt% Found/wt% RE/%

Si0, 56.87 56.69 -0.32 - - -
ALO; 5.12 4.99 -2.54 - - -
Fe,05 9.88 9.96 0.81 - - -
Ca0 18.09 17.97 -0.66 31.05 31.11 0.19
MgO 4.35 4.32 -0.69 - - -
K,0 0.66 0.645 -2.27 - - -
Na,O 0.90 0.93 3.33 - - -
TiO, - - - - -
P,0s 0.270 0.260 -3.70 0.216 0.225 4.17
MnO 1.17 1.18 0.85 - - -

W 0.0557 0.0590 5.92 0.238 0.229 -3.78

Mo 0.54 0.53 -1.85 0.615 0.609 -0.98
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