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Detection of Cu and Cr in the Soil of Navel Orange
Plantation in Gannan by LIBS
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Abstract In order to detect the heavy metal in the soil of navel orange plantation land in Gannan based on laser
induced breakdown spectroscopy (LIBS), LIBS and atomic absorption experiments are performed on the samples
collected from 16 different areas in Xinfeng an Anxi county of Gannan to detect the Cu and Cr elements. From the
information of spectral intensity, signal to background ratio and real concentrations of Cu and Cr in different areas,
the lowest concentration of Cu and Cr in the soil gained in atomic absorption experiment are 3. 179 pg/g and
6.524 pg/g, respectively, while their spectral intensities in elements are both very obvious. And the relative
standard deviation (RSD) in LIBS are all around 10% . However, in-depth experimental study to eliminate matrix
effects and new methods for data processing should be done for quantitative analysis.
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Fig. 1 Schematic of LIBS experimental system
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Fig. 2 LIBS spectra of soil sample
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Table 1 Concentrations of Cu and Cr in the digestion solution and soil samples

Sample number Cu Cr

Cd\g/(}ig/mL) RSD /% C,\-oil/(,ug/g) Cdag/(,ug/mL) RSD /% le/(ug/g)
1# 0.577 1. 8686 56. 635257 1. 217 1.1983 119. 45425
2% 0. 643 1. 3099 64.571199 0. 157 4. 609 15.766218
3¢ 0.929 0. 5405 93. 160850 0.111 4. 8554 11. 131167
44 0.918 3.706 90. 141398 0.525 1. 4066 51.551453
S# 1. 188 1. 8631 119. 25316 0. 065 3.0297 6.5247942
(=2 0. 852 0.561 84.272997 0.618 3.1456 61.127596
7 0.302 1.1854 30. 067702 0.479 2.3105 47.690163
8¢ 0. 252 0.7146 24. 604569 0. 295 0. 9686 28. 802968
9+ 0. 39 0. 2556 38.522323 0.295 3.9229 29. 138680
10# 0.093 1. 3455 9.2537313 — 3.6225 —
114 0.126 1.9941 12. 396694 0.479 2.5059 47.127115
124 0.032 1.4775 3.1790184 — 4.1355 —
134 0. 164 0. 8221 15. 796570 0. 341 0. 6039 32. 845309
14 # 0.252 1.0224 25.444264 0.433 2.1792 43.719709
15+ 0.302 0. 1897 30. 169830 0. 894 1. 0502 89. 310689
16 # 0.302 0. 9064 29. 818325 1.078 1.0016 106. 43759
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Fig. 4 Characteristic spectral intensities, SBR and real
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