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Abstract: To verify the ability of LIBS to measure the change of carbon content in fly ash,in this study,
24 samples with different carbon content were obtained by mixing pulverized coal and fly ash in a certain
proportion. Spectra of these samples from LIBS were studied in different delay time. The emission
intensity ratio of Iy, /Iy, decreases with the increase of delay time. The emission intensity ratio of fly
ash samples is obviously higher than that of other samples mixed with pulverized coal. The emission
intensity ratio of I,/ I, decreases with the increase of Iy /I ye.. The addition of pulverized coal in the fly
ash sample has a significant influence on the temperature change of plasma. By introducing the method of
multivariate analysis, the ratios of spectral lines intensity of elements such as C, Al, Mg , Ca ,Fe to that
of Si element were calculated as the independent variable of multivariate regression analysis, and the
concentration of carbon element was taken as dependent variable, and the regression equation under
different delay time was established. The results showed that the errors between the predicted values and
the reference values based on the regression model were within 9%.
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B 0.077 nm/pixel, F O KK 290 nm, I KA 244 nm~320 nm.ICCD ¥ & 1R OGH [E] &y 1.05 s,

G452 2 500 RAETTFEN 5 s, FER Ay 250 ns~2 000 ns.
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Table 1 The receiving basis of pulverized coal used in the experiment

Place of production Car Har Nar Oar Star
Yulin, Shaanxi 71 4.12 0.80 10.40 0.36

R2 REFFAERHNSHKRE

Table 2 Carbon compositions of the samples measured in the experiment

Sample Carbon content/ % Sample Carbon content/ % Sample Carbon content/ %
1 6.96 9 11.02 17 14.34
2 8.24 10 12.22 18 15.47
3 10.16 11 14.02 19 17.17
4 12.08 12 15.82 20 18.87
B 13.36 13 17.02 21 20.01
6 16.57 14 20.02 22 22.84
7 19.77 15 23.02 23 25.67
8 26.17 16 29.01 24 31.34

2 XBEREHH

2.1 HFfEIEL A0k

SCEGWESE T 24 FRRE & AR R ) A8 SR B IR T A
HER K FER A C.Si0, AL Oy Fe, Oy &
CaO %5, & 2 fr7s M HER ] R 750 ns B A5 21 4% 5
6 MEiE L FE R 2 L BT LATE T A B B CLFe. Mg,
Si.Al,Ca %0 E 3 2. 38 1 NIST £ 4 % kb . mT
PIF3%] C.Fe.Mg.Si.Al,Ca % J0 & AU FRAE 3% K K&

Normalized intensity/(a.u.)

ENRES SR 3 FR T ROR T A TR AR T

B LA

H2 BH&6WgtAsss gl
Fig.2 LIBS spectra of sample 6
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Table 3 Spectral lines of elements in fly ash

Species  lonization level =~ Wavelength/nm E./cm ! E./em !
C C1 247.86 21 648.03 61 981.83
Sil Si | 250.69~252.85 223.16~77.16 39 955.05~39 760.23
Fe Fe I/Fe |l 274.92~275.01 8 680.47~415.93 45 044.19~36 766.966
Mg 1 Mg I 279.55~280.3 0 35 760.88~35 669.31
Mg 2 Mg 1 285.21 0 35 051.26
Si 2 Si | 288.16 6 298.85 40 991.88
Al Al | 309.27 112.06 32 436.80
Ca 1 Ca [l 315.89 25 191.51 56 839.25
Ca 2 Ca ll 317.93 25 414.40 56 858.46
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Table 4 Quantitative analysis results of test samples in different delay time

Delay Predicted Reference Fractional Predicted Reference Fractional
. Sample Sample
time/ns value/ % value/ % error/ % value/ % value/ % error/ %
250 14 20.76 20.02 3.56 22 24.35 22.84 6.21
500 14 18.66 20.02 7.27 22 21.44 22.84 6.52
750 14 18.96 20.02 5.58 22 22.32 22.84 2.32
1 000 14 18.50 20.02 8.20 22 21.21 22.84 7.70
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Fig.6 Comparison between calculated values and reference values of regression models in different delay time
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Fig.7 Quantitative analysis results of test samples in different delay time
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