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Fig. 1

Effection of sample preparation pressure on the precision of measurement results
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Table 1 Standard curve of rare earth elements
Element Univariate equation CorArcilalion P(=10)
coefficient(R) Test
Y y=0.909 4x+2.063 2 0.994 1 <20.000 1
La y=0.937 9x+3.994 9 0.996 4 <20.000 1
Ce y=0.941 2x+8.651 8 0.999 5 <20.000 1
Pr y=0.941 3x+1.183 8 0.997 1 <20.000 1
Nd y=0.941 2x+4.406 5 0.997 3 <20.000 1
Sm y=0.934 50+0.548 7 0.997 4 <Z0. 000 1
Eu y=0.933 5x+0.103 1 0.997 8 <20.000 1
Gd y=0.932 12+0.352 7 0.999 0 <20.000 1
Th y=0.914 5x+0. 066 8 0.998 3 <20.000 1
Dy y=0.974 72+0.112 1 0.998 0 <20. 000 1
Ho y=0.900 2x+0. 087 0.998 4 <20.000 1
Er y=0.914 12+0.200 9 0.997 9 <20.000 1
Tm y=0.908 7x+0.036 7 0.999 3 <20.000 1
Yhb y=0.916 1x+0.201 4 0.997 7 <C0.000 1
Lu y=0.908 6x+0.035 3 0.994 9 <20.000 1
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Table 2 Detection limit
Blank Soil References[ 15 ]
Element Ave detection limit Ave detection limit detection limit
(n=12) ® /(mg + kg 1) (n=12) : /(mg + kg™ /(mg + kg™ 1)
Y 13.2 1.57 4.72 16. 6 0.73 2.19 1
La 6.91 2. 88 8. 65 34.5 0. 46 1. 38 1
Ce 13.3 6. 66 19. 97 59.4 1. 24 3.73 2
Pr 3.19 0. 57 1.70 7.70 0. 10 0. 29 0.1
Nd 10. 9 2. 36 7.09 27.2 0. 44 1. 33 0.1
Sm 2.13 0. 40 1. 20 4.41 0.11 0.33 0.1
Eu 0.93 0.02 0. 06 1. 20 0. 00 0.01 0.1
Gd 2. 60 0. 34 1.03 3.77 0.11 0. 34 0.1
Th 0. 34 0. 06 0.18 0.55 0.02 0. 07 0.1
Dy 2.17 0.33 1. 00 2. 86 0. 15 0. 44 0.1
Ho 0. 46 0. 06 0.18 0.61 0.03 0. 08 0.1
Er 1. 26 0.18 0.53 1.71 0.08 0. 24 0.1
Tm 0.21 0.03 0.09 0.27 0.01 0. 04 0.1
Yb 1. 19 0.21 0.62 1. 66 0. 10 0. 29 0.1
Lu 0.18 0.03 0.10 0. 26 0.01 0. 04 0.1
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Application of High Pressure Pelletised Sample and LIBS in the
Determination of Rare Earth Elements in Soil Samples

XU Jin-li""*, HU Meng-ying" *. ZHANG Peng-peng" ?, XING Xia" ?, BAI Jin-feng" *, ZHANG Qin'" **
1. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China

2. UNESCO International Centre on Global-Scale Geochemistry, Langfang 065000, China

Abstract The traditional laser induced breakdown spectroscopy (LLIBS) was mostly used in the qualitative analysis of materials,
because the instruments have such shortcomings as low repeatability and poor accuracy in quantitative analysis, which fails to
meet the requirements of quantitative analysis on accuracy and precision. In recent years, both in hardware and software, LIBS
technology has developed rapidly. Based on the outstanding advantages of LIBS technology, such as simple and fast, this method
achieves multi-element quantitative analysis by one injection at the same time, and the satisfactory results have been obtained. In
order to apply LIBS technology to the quantitative analysis of rare earth elements in soil samples, this paper optimizes the
working conditions of LIBS technology and determines the best working conditions: Output (1.6 m]), Gate Delay (0.1 ps),
Spot Diameter (100 ym), Laser Repetition Rate (20 Hz), He (0.3 L » min~'). The analysis samples use the ultra-high pres-
sure sample preparation technology, which improves the plasticizing effect of the sample, makes the surface more compact and
flat, and effectively reduces the powder effect of the sample. With the increase of the sample preparation pressure, the character-
istic spectrum of the sample shows that the baseline is obviously less, the noise is reduced, and the signal to back ratio and the
precision of the measurement results are improved. The laser ablation of fresh surface greatly reduces the influence of thermal
effect and improves the accuracy of the measurement results. The soil standard material (matrix matching) is used as a calibra-
tion curve, which decreases the influence of matrix effect and increases the accuracy of determination results. The method has
been verified by the soil certified reference materials, and the measured value is consistent with the certified value. Although the
relative error of the LREE analysis results is large, this method realizes the simultaneous determination of multiple elements
using LIBS technology, promotes the application and development of LIBS technology in the field of exploration geochemistry

and also provides a new idea for the popularization and application of LIBS technology in other fields.
Keywords Laser induced breakdown spectroscopy (LIBS); High pressure pelletised sample; Rare earth element; Soil sample
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