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Determination of Antimony and Main Components in Antimony
Ores by X-Ray Fluorescence Spectrometer with
Diluent-Pressed Powder Pellet

WANG Ganzhen, WANG Zijie,GUO Lamei, YAN Hui

(Hunan Province Geological Testing Institute , Changsha, Hunan 410007 , China)

Abstract A method for the determination of antimony and main components in antimony ores using
diluent-pressed powder pellet method was established by X-Ray fluorescence spectrometry. The matrix
effects were reduced by adding a diluent. A series concentration of homemade samples was used to solve
the problem of lacking standard samples. This method is simple and practical, and has high precision and
accuracy. It can meet the requirements of actual work. The relative standard deviation (RSD) is 0. 19 % ~
2. 0%, and the obtained resluts were consistent with the results of the conventional chemical analytical
methods
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Table 1 Analytical condition of determined elements
/kV /mA
Comp. Line Detector Crystal Slit Attenuato U I
Sb Ka SC LiF1 S2 1/1 55 60
Mg Ka PC RX25 S4 1/1 55 60
Al Ka PC PET S4 1/10 55 60
Si Ka PC PET S4 1/10 55 60
Fe Ka SC LiF1 S2 1/10 55 60
Ca Ka PC LiF1 S4 1/10 55 60
1.3 0
9
3
° Table 3 Test results of sample uniformity(n=12)
, GSS.GSD.GSR
/keps
° GBWO07279,
GBWO07280 GBWO07317 Sample Sb-Ka MgKa AlKa Si-Ka  CaKa  FeKa
’ 20 1% 851738 1 1026 58835 298209 Q5710 27230
27 851882 1L 1154 &5 9091 30 2666 Q5768 2 7446
2 37 85 1176 1L 1510 & 9720 30 6168 Q05771 2 7817
Table 2 Concentration ranges for components /9 47 833195 L1196 39790 306459 Q5998 27783
57 850986 L 1112 59939 306775 Q5962 2 7881
. N 67 854288 11075 59863 306031 Q6000 2 7813
c Concentratron c Concentratron
~Oom .omp. # [ / - 7
p ranges p ranges 7 852516 L1445 59842 306295 Q6107 2 7629
Sh 0. 037~6. 26 SiO, 1. 78~90, 36 8% 854525 L 0850 5 9684 306654 05992 28120
Al, O3 2. 84—29. 26 Fe, O3 1. 24~23 94 9% 853456 L 1193 59748 306155 Q6144 2 8019
MgO 0. 12—17. 56 CaO 0. 10~37. 73 10# 853216 11213 59871 306442 (06138 2 8352
11# 854915 L 1132 6 0014 306545 Q6090 2 846 2
2 127 855741 L1970 6 0507 306221 Q6133 2 7637
RSD/ % Q013 2.7 Q71 0 82 26 13
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Table 4 Detection limits of components /% . R 5,
“DZ/T0130—2006”
Comp Detection limits
Sb 0. 012
SiO, 0. 59 2.4
AL O; 0. 95 4 ,
CaO 0. 033
MgO 0. 040 6,
Fe, O 0. 41 ’
23
, 12 s
Table 5 Precisionand accuracy tests of the method (n=12) /%
Sample Sb MgO Al; Oy Si0O, KO CaO Fe, Oy
17 1 37 0. 34 10. 51 7876 4. 26 0. 40 2. 06
2% 1 37 0. 35 10. 72 78 35 425 0. 40 2. 08
37 1. 38 0. 34 10. 67 78 38 4. 28 0. 39 2. 09
4% 1. 39 0. 35 10. 74 78 25 4. 28 0. 40 2. 09
5% 1. 39 0. 34 10. 71 78. 30 4. 28 0. 40 2. 10
6% 1. 39 0. 35 10. 79 78. 26 4. 29 0. 39 2.15
7% 1. 40 0. 34 10. 74 78. 24 4, 30 0. 39 2.13
8% 1. 39 0. 35 10. 73 7827 4, 30 0. 40 2.15
97 1L 41 0. 35 10. 70 78. 30 4. 31 0. 39 2.15
107 1. 41 0. 35 10. 61 78 49 4. 30 0. 39 2. 14
117 1 41 0. 35 10. 69 78 30 4. 30 0. 40 217
127 1. 42 0. 36 10. 78 78 24 4. 30 0. 40 2. 16
Mean 1. 39 0. 35 10. 70 78 34 4. 29 0. 40 2. 12
Reference value 1. 25 0. 34 9. 78 78. 68 3. 66 0. 32 1L 75
Standard Deviation 0. 02 0. 01 0. 08 0. 15 0. 02 0. 01 0. 04
RSD/ % 12 2.0 0. 73 0. 19 0. 42 13 17
6
Table 6 Analytical results of real samples /%
Sample Method Sb Al; O3 CaO Fe, O MgO SiO,
Sh-1 XRF 3. 25 4. 56 0. 13 172 0. 033 84. 97
Chemical 3. 51 4. 15 0. 11 1L 95 0. 025 86. 18
She2 XRF 1. 63 11 07 0. 12 0. 74 0. 031 83 41
Chemical 1L 57 10. 84 0. 13 0. 59 0. 026 81 58
Sh-3 XRF 0. 56 9. 73 0. 13 8 02 0. 030 77. 88
Chemical 0. 52 9. 01 0. 12 7. 85 0. 034 76. 47
Shed XRF 1L 41 7. 25 0. 069 0. 86 0. 029 84. 21
Chemical 1 33 7. 87 0. 089 0. 73 0. 022 85. 82
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