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Pollution measurement of porcelain insulators using portable LIBS system
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Abstract:  We have developed a portable laser-induced breakdown spectroscopy (LIBS) system for the on-site
diagnostics of the pollution of porcelain insulators. The emission lines of Na I (819.48 nm) and CI I (837.59 nm) were
investigated as main elements and O I (777.19 nm), K I (766.49 nm), and Ca II (854.21 nm) were investigated as
reference elements, called the internal standards to compensate the change of measurement conditions, for the
calibration curve for the SDD measurement. The emission intensity ratios of Na/K and Cl/Ca optimally compensate
for the difference in the trend of Na and ClI versus SDD with the difference in laser energies. We also demonstrated
the application of the portable LIBS system for the on-site measurement of SDD of porcelain insulators.
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Fig. 1 Schematic diagram of portable LIBS system. Fig. 2 Photograph of portable LIBS system.
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Fig. 3 Dependence of emission intensities of (a) Na and (b) Cl on SDD with laser energies of 90 mJ and 120 m]J.



% - &
£ 1.0 3 %o
; o$<
zosf”
- b2
0.00 0.25 0.50 0.75

SDD [mglem?]

(a) Na/K

Intensity ratio of Cl/Ca

4} ¢ om

¢ 120mJ
—— f90mJ)=0.02
—— 120mJ)=0.28

0.00 0.25 0.50

SDD [mg/cm?]

(b) Cl/Ca

0.75

Fig. 4 Dependence of emission intensity ratios of (a) Na/K and (b) Cl/Ca on SDD with laser energies of 90 J and

120 mJ.
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Fig. 5 Emission intensities of (a) Na and (b) O at each measurement position on the sample porcelain insulator.
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Fig. 6 Emission intensity ratios of (a) Na/O and (b) Na/K at each measurement position on the sample porcelain
insulator.
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Fig. 7 Predicted SDD using calibration curves of (a) Na/O and (b) Na/K.
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