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Abstract Experimental investigation of quantitative analysis of glass by calibration-free laser-induced breakdown spectroscopy
(CF-LIBS) was carried out in this paper. An intense laser radiation with a wavelength 6f 1064nm was used to ablate fine glass
to form plasma plume, and the emission spectrum emitted as the plasma cooling off was analyzed by high-resolution echelle
grating spectrometer coupled to Intensified Charge Coupled Device (ICCD) camera. The results show that the intensity and re-
peatability of spectrum is best on the condition of laser pulse focused above the surface of sample, and in this experiment the
height is about 3 mm. By the CF-LIBS, the relative errors of quantitative analysis of elements in glass varied between 3. 6 % ~
11. 2%, and good repeatability with relative standard deviation between 1. 6% ~7. 7% for five measurements was obtained.
guantitative analysis
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Fig.1 Schematic diagram of the experimental system
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Table 1 Component analysis of

glass sample used in experiment( % )

TCEMK Si Ca Na 0O Cr Z¢JR

FESR(Y%) 3173 11.33 11.13 44.71 1.00 0.1Q
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Fig. 3 The temporal evolution of silicon, calcium and oxygen
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Table2 Spectrum parameter and intensity used

for calculating plasma temperature

KK (m) AK(10%s™')  Ex(eV) gk #F I(counts)
315. 89 3.10 7.0472 4 57918
317.93 3. 60 7. 0496 6 73345
370. 60 0. 88 6.4679 2 20855
373.69 1.70 6.4679 2 40904
393. 37 1.47 3.1510 4 769054
396. 85 1. 40 3.1234 2 640138
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Table3 The stability of glass components calculate with calibration-free LIBS

TLE FRAECY) WE 1% MR 2(%) M 3% R 4% W' S5(%) AARD(Y)  RSD(%)

Ca 11. 33 10.74 11.52 11.05 10. 49 11.47 3. 60 4. 06
Si 31.73 30. 34 30.71 30.13 29. 40 30. 15 4.99 1.58
Na 11.13 9.95 10. 16 10. 25 9.98 10. 33 8. 949 1. 64
O 44,71 48.01 46, 74 47, 65 49. 35 47,14 6. 862 2.10
Cr 1.00 0. 96 0.87 0.92 0.78 0.91 11. 20 7.70
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