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Table 1 Measuring conditions of the instrument

JLH AT LLYES T H 2% PRI &5 LR HL U 26/(%) GBS PHD i fl

Element Analytical line  Crystal Collimator/pm Detector Voltage/kV Current/mA Background/(®) PHD range
Si KA PE 002 550 Flow 30 120 109.1402 1.9642 23~178
Al KA PE 002 550 Flow 30 120 144.902 —1.2842 22~178
Fe KA LiF 200 150 Duplex 60 60 57.5236 0.7942 12~72
Ca KA LiF 200 150 Flow 30 120 113.1102 —0.85 14~70
Mg KA PX1 550 Flow 30 120 22.44 2.3488 12~80
K KA LiF 200 150 Flow 30 120 136.7354 —0.8144 30~73
Na KA PX1 550 Flow 30 120 27.1106 —1.8418 13~75
Ti KA LiF 200 150 Flow 40 90 86.1474 0.8058 11~72
P KA Ge 111 550 Flow 30 120 141.084 6 —1.2796 14~78
Mn KA LiF 200 150 Duplex 60 60 62.9794 0.9412 15~72
\% KA LiF 200 150 Duplex 40 90 76.949 5 —0.838 12~71
Ni KA LiF 200 150 Duplex 60 60 48.667 8 0.7722 18~70
Co KA LiF 200 150 Duplex 60 60 52.8 0.808 12~69
Cr KA LiF 200 150 Duplex 40 90 69.364 2 —0.7552 14~73
Br KA LiF 200 150 Scint. 60 60 29.969 2 0.6742 20~78
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Table 2 Content ranges of the components in

calibration samples

A B A B
i i
4455 457
Content range Content range
Component Component
w/% w/%
SiO, 3.77~54.89 Na; O 0.028~3.03
Al; Oy 0.21~13.37 TiO; 0.008~12.66
Fez O3 3.21~52.66 P, 05 0.014~0.73
CaO 0.10~11.62 MnO 0.068~41.57
MgO 2.00~41.03 Ni 0.005~3.22
K;O 0.19~2.16 Co 0.005~3.00
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Table 3  Detection limit veg/g

414y Component #H R DL | 414> Component #i iR DL
SiO; 38 Na, O 134
Al O3 185 TiO: 69
Fe; O3 272 P, 05 48
CaO 80 MnO 35
MgO 79 Ni 22
K, O 97 Co 20
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Table 4 Precision of the method
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SiO, 53.8 1.3 47.85 1.2 50.32 1.9 °
Al, O3 12.0 3.0 10.33 2.9 11.08 3.0 Q:b SH
Fe, O3 8.4 0.55 7.62 0.63 5.64 0.87 3 =H 1':
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Table S Trueness results of nickel and cobalt polymetallic ore
GBWO07147 GBWO07295
A 455 -
Component INEH W 72 {8 A X 1R 2 WEE ) 5 6 A X 1R 2
Certified w/% Found w/%  Relative deviation/ % Certified w/% Found w/%  Relative deviation/ %
SiO, 46.85 46.55 —0.64 15.45 15.50 0.32
Al; O3 8.65 8.56 —1.04 5.20 5.40 3.85
Fe, O3 14.69 14.71 0.14 10.87 10.85 —0.18
CaO 4.7 4.7 0.43 2.67 2.66 —0.37
MgO 14.45 14.46 0.04 3.03 3.01 —0.66
K;O 1.55 1.58 1.94 1.08 1.11 2.78
Na; O 0.90 0.96 6.67 2.56 2.60 1.56
TiO; 0.68 0.67 —2.06 1.37 1.35 —1.46
P, 05 0.19 0.18 —3.11 0.58 0.59 1.72
MnO 0.14 0.14 —0.70 31.88 31.75 —0.41
Ni 1.020 1.022 0.24 1.020 1.023 0.29
Co 0.026 2 0.0268 2.29 0.290 0.291 0.34
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Determination of major and minor components in nickel and cobalt
polymetallic ore by X-ray fluorescence spectrometry

ZENG Mei-yun,ZOU Di-hua, LI Xiao-dan, YANG Xiao-li
(Wuhan Center of Geological Survey, China Geological Survey, Wuhan 430205, China)

Abstract: There are relatively few reports on the analysis of nickel and cobalt polymetallic ores due to the
complexity of matrix and lack of standard sample.Nickel and cobalt polymetallic ore sample was prepared
by fusion sample preparation method. The contents of main components (SiO,, Al,O,, TFe (expressed in
the form of Fe,0O;), CaO, MgO, K,0O, Na,O, TiO,, P,O; and MnO) and mineralization elements (Ni
and Co) were determined by X-ray fluorescence spectrometry (XRF). Several influencing factors were
studied, including the flux for fusion sample preparation, the dilution ratio between flux and sample, the
oxidizer, the pre-oxidation temperature and time, fusion temperature and time, and the correction of ma-
trix effect. Moreover, the index test of method was conducted. It was found that the sample could be well
prepared under the following conditions: the Li, B, O;-LiBO,-LiF (m : m : m=4.53: 1% 0.4) was used as
mixed flux; the LiNO;, was selected as oxidizer; the dilution ratio between flux and sample was 20 : 1; the
pre-oxidation temperature and time was 650 °Cand 4 min; the fusion temperature and time was 1050 °C and
9 min, respectively. The precision of sample was investigated. The relative standard deviations (RSD) of
determination results of each component were between 0.49% and 6. 2%. The standard substance of nick-
el-cobalt ore was determined according to the experimental method, and the found results were consistent
with the certified values.

Key words: X-ray fluorescence spectrometry; nickel; cobalt; polymetallic ore; fusion sample preparation;

major and minor component





