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Influence of coal characteristics on laser-induced plasmas

CHEN Wen, LU Ji-dong, YU Liang-ying, HUANG Lai, XIE Cheng-li , LI Jie
(State Key Laboratory of Coal Combustion, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: Eight kinds of typical coal samples were chosen for studying the influence of coal
characteristics on laser-induced plasmas. Element analysis and industry analysis were carried out
for every sample. Experimental study on the interaction between laser and different coal samples
was completed, and factors affecting laser plasma were analyzed, such as coal moisture and coal
dust. The experiment result indicates that the coal samples with different coalification degrees
have different plasma time-resolved spectral characteristics, all of them tend to rise at the
beginning of plasma formation (<1 ps), then with the decay of plasmas emission, they tend to
decrease in about 1 ps, while secondary ionization occurs in highly coalificated coals after 2 ps.
The plasma temperature differs from one kind to another, the higher the coalification degree is,
the higher the plasma temperature will be.
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Fig.1 Expermental set-up
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Fig. 2 Time-resolved spectrum of plasmas radiation signal
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Table 1 The proximate analyses of coals(a.d. %)

R [a ! Kay #HRS K4 BEEK
No.1l JWREHILME 1.438 12.608 14.573 71.381
No.2 SM#KE 2.270 12.886 18.252 66.594
No.3 PJIEAKE  2.022 14.137 14.400 69.391
No.4 SHRMFFEH  2.887 14.596 12.230 70.288
No.5 PN FERH  2.369 17.887 19.754 59.990
No.6 {IFHESHE  1.114 18.887 43.647 36.352
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No.7 Wi ELE 1.084 20.019 33.072 45.825
No.8 ZM/NEEM 13.688 43.604 13.827 28.872

F2 BENRERISHETED
Table 2 The ultimate analyses of coals (a.d. %)

B®5 ‘N C ] H O

No.1 1.370 76.850 0.570  3.748 2.202
No.2 1.192 69.708 2.091  3.560 2.927
No.3 1.009 72.570 0.730 3.542 5.727
No.4 1.011 74.800 0.901  3.349 4. 831
No.5 1.051 64.360 0.565 3.626 8.275
No.6 0.807 44.010 0.428 2.984 4. 931
No.7 1.158 58.019 1.318 3.315 1. 834
No.8 1.416 49.210 2.472  5.400 3.162
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Fig. 3 Time-resolved spectra of laser-induced plasmas for

different coals at the wavelength of 399.5 nm
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Fig. 4 Time-resolved spectra of laser-induced plasmas for

different coals at the wavelength 500. 5 nm
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Table 3 Physical parameters of analytical lines

LE #HZ/nm E/em™ ' E,/em”™ A,/10%7' g g,
Cl 505.2 81769. 8 61981. 8 2.600e-2 5 3
ClI 601. 3 86 369. 6 69744.0 1.790e-2 7 5
HI 1341 105291.6  82259.3 9.42%-2 6 &
HI 656. 3 97492, 4 82259. 3 6.465e-1 6 4
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Fig. 5 Laser-induced plasma temperature of coal samples
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