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Rapid Determination of Major and Minor Components in Limestone
Sample by X Ray Fluorescence Spectrometry

XIONG Yuxiang, MA Jingzhi*, LI Ce, ZHANG Mingjie

(Hubei Province Geological Experimental Testing Center (Ministry of Land & Resources Wuhan Mineral

Resources Supervise Examine Center) , Wuhan , Hubei 430034)

Abstract A fast and simple approach to directly determinate SiO,, Al, O;, TFe, O,, MgO, CaO, K,O, Na,O,
MnO and P in limestone samples by XRF was developed with pressed powder pellet. In this paper, the contents of
SiO, , ALO,, TFe,O,, MgO, CaO were corrected by loss on ignition,and the calibration curve was plotted based
on the correspondence between its content and intensity, so the accuracy and precision of the analysis were greatly
improved. The sample preparation conditions were optimized by the experiments. The certified reference materials
of dolomite and limestone underwent direct compression,and The adoption of experiential coefficient method can
eliminate the absorption-enhancement effect among the elements. The relative standard deviation (RSD, n=12)
was less than 2%, certified reference materials of limestone and dolomite as well as actual samples were tested to
determine the accuracy of the method, and it was found that the measured values were consistent with the certified
values or those obtained by traditional chemical analysis method.
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Table 1 Measurement range of calibration curve

Hor RV [ /2 ik T w0/ 2
SiO, 0.22~15. 60 K0 0.02~0.78
AL O; 0.10~5.03 Na; O 0.010~0. 081
TFe; Os 0.11~2.52 MnO 0.005~0.190
MgO 0.29~21. 80 P 0.001 0~0.022 6
CaO 30. 02~55. 34
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Table 2 The optimum measuring condition of each element
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St Ka PET Std FPC 40 70 108. 94 30 111. 00 10 24 78
Al Ka PET Std FPC 40 70 144. 68 25 147. 50 10 24 80
Fe Ka LiF Res SC 40 70 57.53 25 58. 90 10 18 94
Mg Ka TAP Sen FPC 40 40 45. 14 20 47.17 10 20 86
Ca Ka LiF Res FPC 40 40 113.09 20 114. 80 10 30 74
K Ka LiF Std FPC 40 70 136. 69 30 134.22 139.00 20 26 74
Na Ka TAP Sen FPC 40 70 55.10 40 52.88 57.20 20 20 82
Mn Ka LiF Std SC 50 50 63. 00 25 62.25 63.70 20 20 84
P Ka Ge Std FPC 40 70 140. 94 40 138.96 143.00 20 20 70
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Figure 2 The influence of different burning time

on measured value of LOI.
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Table 3 Precision test (n=12) /%

FE 5 B 5 S8/ % e {22 SD/ %% RSD/ %
SiO, 1.15 0.016 1.4
Al, O 0.53 0.007 2 1.4
TFe, 04 0.28 0.003 6 1.3
MgO 1. 14 0.007 5 0. 66
A RA CaO 52.73 0.11 0.21
K.O 0.15 0.001 0 0. 65
Na, O 0.022 0. 000 4 1.7
MnO 0.011 0. 000 2 1.5
P 0.0018 0. 000 1 1.5
SiO, 0. 44 0.004 7 1.1
Al O 0.28 0.004 6 1.7
TFe, 04 0.49 0.005 1 1.0
MgO 20. 38 0.055 0.27
Hza% CaO 31.43 0.15 0. 49
K.O 0. 036 0.000 7 1.9
Na; O 0.038 0.000 5 1.3
MnO 0. 032 0. 000 6 2.0
P 0. 0036 0.000 1 1.2
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Table 4 Accuracy test (n=3) /%
W 5 i H Si0;  AlLO; TFe; O3  MgO CaO K;O  Na;O  MnO P LOI
GBWO7215 Wi 1. 80 0.77 0. 45 2.29 51.20 0.168 0.025 0.014 0.001 3 42.57
o ¢ XR ¥ F & {8 1.82 0.78 0. 44 2.32  51.33  0.159  0.028 0.013 0.0012 42.46
GBW07217 briE S fH 0.02 0.02 0.22  20.37 32.11  0.001 0.023 0.032 0.0010 46.89
o ¢ XRF 32 & {8 0.02 0.03 0.24  20.29 32.26 0.001 0.021 0.032 0.0011 46.73
1455 )7 e 1.01 0.43 0.27 1.29  53.28 0.090 0.021 0.014 0.001 2

Sample 1% s _ 43. 09
XRF 2 & {8 1. 05 0. 44 0.29 1.30  53.22  0.094 0.022 0.012 0.0012
14 g7 el 0. 04 0.02 0.36  19.13  33.60 0.056 0.064 0.095 0.001 4

Sample 2% sl o _ 46.61
XRF 30 22 (& 0.05 0.03 0.35 19.32 33.57 0.052 0.067 0.096 0.0015
1455 )7 e 0.32 0. 06 0.13  21.09 31.09 0.026 0.044 0.080 0.0019

Sample 3% s ) 46.79
XRF 3230 & {5 0. 31 0.06 0.14  21.18 31.07 0.030 0.045 0.079 0.002 1
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