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Study on Removing Method of Continuous Background Spectrum
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Abstract  Continuous background spectrum is an important influencing factor of laser induced breakdown
spectrometry (LIBS) quantitative measurement of multi-element heavy metals in water. According to the characters
that the background spectrum changes slowly and full width at half maximum of characteristic spectral lines is
narrow, the sliding window integral slope algorithm for removing continuous backgrounds is studied. Seting
appropriate window width and slope threshold to identify the background spectrum and characteristic peaks, the
assignment is carried out on window background, the background spectrum is extracted completely. The
experimental results show that the signal-to-background ratios of plumbum and copper are 5.7 times and 1.95 times
respectively to that before removing the background, the relative standard deviations are reduced by 2% and 2.5%
respectively. The sliding window integral slope algorithm is a stable and effective method for removing backgrounds
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in LIBS, and also provids an reference for removing backgrounds in other optical spectrum analysis technology.

Key words spectroscopy; continuous background removal; sliding window integral slope algorithm; laser induced
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Fig.1 Schematic diagram of experimental setup
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Fig. 2 Laser induced breakdown spectrum within

the wavelength range of 200~350 nm
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Table 1 FWHM values of Pb and Cu

Concentration / Value of FWHM /nm

(mg/L) Pb Cu

0.0625 0. 0816 0.0729
0.125 0. 0844 0.0734
0.5 0. 0855 0.0738
1.25 0. 0882 0.0761
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Table 2 Window integral intersity slope values of the

background and characteristic spectral lines of Pb

Concentration / Slope value Ratio of

(mg/L) Background Peak slope values

0.0625 320 5860 18.3
0.125 286 6963 24.3
0.5 296 28171 95.1
1.25 271 60007 221.4
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Fig. 3 Flow chart of sliding window integral slope algorithm
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Fig. 4 Characteristic spectra of (a) Pb and (b) Cu before and after removing background
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Table 3 Signal-to-background ratio values of Pb and Cu

characteristic spectra before and after removing background
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Table 4 RSD values of Pb and Cu characteristic spectra

Value of RSD /%

Spectrum .
Value of signal-to-background ratio Pb Cu
Spectrum

Pb Cu D 9.6 14.2
ID) 9.63 53.57 2) 7.6 12.4
2) 31.21 76. 69 3) 7.6 11.7

3) 54.76 104. 60
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