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Quantitative Measurement of Cr in Soil Using Laser Induced
Breakdown Spectroscopy Combined with Standard Addition Method
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Abstract Laser induced breakdown spectroscopy (LIBS) combined with the standard addition method is used to
detect the Cr concentration in soil. With the Cr 425. 435 nm line as the characteristic line and Fe as the internal
standard element, the Cr calibration curve is established. Based on the fact that when the Cr mass fraction is below
250X 10" %, the spectral intensity of characteristic line has a linear relationship with its mass fraction, the limit of
detection is 9.69X107° and the detection range of the standard addition method is obtained. The standard addition
methods with one and five extrapolated points are studied. For five-point standard addition method, the relative error
of test results of Cr in soil is less than 7% . For one-point standard addition method., the relative error is less than
10% . Detect one soil sample by one-point standard addition method for five times, the relative standard deviation
(RSD) of the test results is 4.66 % , which is relatively stable. Experimental results show that LIBS combined with
standard addition method can perform well in quantitative detection of Cr in soil.
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Fig. 2 Schematic diagram of experimental setup
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Table 1 Detection results of LIBS combined with five-point standard addition method

No. Measured concentration /10~° Real concentration /107° Relative error /%
137 54.17 57.36 —5.56
146 54.55 51. 21 6.52
72 61.93 60. 64 2.13
87 70.07 74.04 —5. 36
52 49.78 52.23 —4.69
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Table 2 Detection results of LIBS combined with one-point standard addition method

No. Measured concentration /10~ ° Real concentration /10° Relative error /%
24 57.15 59. 88 —4.78
40 64.57 69. 05 —6.94
85 81. 48 85. 37 —4.78
100 65.11 68. 33 —4.95
110 56. 30 55.49 1. 44
131 54. 23 49. 00 9. 64
136 60. 60 56. 21 7.24
158 53. 30 56. 60 —6.19
185 63. 84 68. 37 —7.96
201 64.61 62,74 2.89
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Table 3 Stability test of measurement

No. Real concentration /10~°

Measured concentration /106

RSD /%

200 80. 57

76.37 73.74 77.43 83.43 76.29 4. 66
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