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Determination of Cr and Pb in soil by laser-induced
breakdown spectroscopy

Chen Jinzhong, Bai Jinning, Song Guangju, Sun Jiang, Wei Yanhong
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Abstract: To examine the capability of laser-induced breakdown spectroscopy on detection, soil plasma
was deduced using Nd: YAG laser under optimal conditions, and then the content of element Cr and Pb
in the national standard soil samples was analyzed by the method of plasma atomic emission
spectrometry. The calibration curves were respectively drawn with Fe atomic spectral line, spectral lines
background and nothing as internal standard. The precision and detection limit of the method were
established. The results demonstrate that the values of relative standard deviation of element Cr are
5.85%, 26.48% and 33.10%, and the corresponding values of Pb are 5.42%, 22.78% and 38.66%
respectively under these three conditions, which indicates that the internal standard method can improve
the precision of the measurement. The detection limits by Fe atomic line as internal standard are 3.50x
103% for Cr and 57.90x107%% for Ph, which meets the requirements of trace element analysis.
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Fig.1 Schematic diagram of LIBS experimental setup
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Fig.2 Calibration curves for Cr and Pb
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Tab.1 Measured result of Cr and Pb elements in different calibration curves

Standard- Measured values

Element

Relative error RSD

values Fe IS

Background IS No IS

Fe IS Background IS No IS Fe IS

Background IS  No IS

Cr 0.0596% 51.18x107°% 42.08x10°%% 14.57x10°%

55.74x107%% 40.45x1073% 15.37x107%

57.61x107%% 38.93x1073% 21.71x1073%

51.59x107%0% 31.06x1073% 27.76x107°%

57.78x1073%% 61.66x107°%% 31.02x107%%

Pb 0.27% 255.7x10°%% 375.5x107%% 356.0x107%

282.1x107%% 252.6x107°%% 521.7x107%%

249.3x107%% 344.9x1073% 874.9x1073%

274.5x107%% 416.6x103% 373.9x1073%

254.3x107%% 482.4x1073% 638.5x1073%

14.12%
6.48%
3.33%

13.44%
3.06%
5.29%
4.48%
7.66%
1.67%

5.82%

29.39% 75.56% 5.85% 26.48% 33.10%
32.14% 74.21%
34.68% 63.57%
47.89% 53.42%
3.45% 47.95%
39.08% 31.87% 5.42% 22.78% 38.66%
6.41% 93.21%
27.75% 224.03%
54.29% 38.49%
78.67% 136.46%

;1S 4 internal standard Y 455
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