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Abstract In order to improve the detection capability and accuracy of laser—induced breakdown spectroscopy
(LIBS), the univariate and multivariate method [multiple linear regression (MLR)] are adopted to make quantitative
analysis on Cr contained in samples respectively. Univariate analysis has been made by use of two characteristic
spectral lines Crl: 425.435 nm and Crl: 427.48 nm, the limits of detection are obtained under the condition of five laser
energies. The results indicate that the analytical results of Crl: 425.435 nm are better than Crl: 427.48 nm, the best
limit of detection of Cr is achieved 5.8 pg/g. The linear correlation between the prediction and actual values of
concentration of samples is discussed using MLR, the correlation coefficient is increasing to above 0.99 from 0.98
compared with univariate method. Using the approach of leave—one—cross—validation, the relative errors of prediction
(REP) of univariate analysis of Crl: 425.435 nm and Crl: 427.48 nm are 6.73% and 7.59% respectively, while the REP
of MLR is reduced to 4.66% . The results indicate that LIBS combined with MLR can improve the accuracy of
prediction on concentration of samples.
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Table 1 Nine concentrations of sample

Sample Concentration of Cr /(ug/g)
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Fig.2 Plasma spectrum of sample within the wavelength range of 422~428 nm
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Table 2 Limits of detection of Crl: 425.435 nm and Crl: 427.48 nm under different laser energies
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Laser energy /mJ LOD of Crl: 425.435 nm /(ng/g) LOD of Crl: 427.48 nm /(ng/g)
49.2 9.9 14.7
60.2 9.9 15.5
71.3 11 17.1
82.7 6.6 10
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Table 3 Prediction results and REP comparison between univariate method and MLR

Actual value of Prediction value of Prediction value of Cr: Prediction value of Cr:

Sample Cr /(ng/g) MLR /(ng/g) 425.435 nm /(ng/g) 427.48 nm /(pg/g)

1 43.6 49.57 43.63 43.27

2 102 115.02 97.21 95.59

3 145.6 132.43 167.21 172.77

4 194 173.56 172.25 172.55

5 241.2 257.91 265.43 267

6 333 330.46 330.33 329.56

7 380.5 368.42 348.66 344.98

8 419.4 426.44 421.15 419.53

9 498.9 491.02 513.79 518.47
REP /% 4.66 6.73 7.59
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