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Abstract In order to further improve the performance of quick measurement of unburned carbon in fly ash by laser-
induced breakdown spectroscopy (LIBS), Na,SiO, and KNO; are employed as binders to improve the compressibility
of the fly ash powder. The fitting coefficient of calibration curve, sensitivity, measuremental accuracy. precision and
limit of detection are compared between the two binders, and the performances of Si 251.61 nm and Si 288. 16 nm
used as the internal standards for C 247. 86 nm individually are also investigated. The experimental results show that
the fitting coefficient of calibration curve, measuremental accuracy, precision and limit of detection of fly ash mixed
with Na, SiO; are better than that of fly ash mixed with KNO,, and Si 251. 61 nm as the internal standard for
C 247.86 nm can improve the measuremental sensitivity of unburned carbon in fly ash.
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Table 1  Unburned carbon contents of fly ash samples (mass fraction, %)

Sample Cl1 C2 C3 C4 C5 C7 C8 C9 C10 V1 V2
Unburned
1. 17 2.42 2.55 2.94 3.36 .17 6.26 10. 26 10. 60 13.18 1.70 10.93
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Fig. 1 Schematic of LIBS experimental system
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Table 2 Quantitative analysis results of validation samples (mass fraction, %)

Na, SiO; KNO;
Sample Reference content - - - -
Si 251. 61 nm Si 288. 16 nm Si 251. 61 nm Si 288. 16 nm
A\t 1.70 1.47+0. 30 1.63+0. 34 1.48+0. 23 1.32+0. 24
V2 10. 93 10. 60+0. 26 10.74=+0. 33 10.2541.78 10.03+1.91
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Table 3 Limit of detection of unburned carbon

in fly ash (mass fraction, %)

Na, SiO; KNO,
Si 251.61 nm Si 288. 16 nm Si 251. 61 nm Si 288. 16 nm

0.45 0. 42 0.63 0.71
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