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Measurement of carbon content in coal with
laser-induced breakdown spectroscopy
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Abstract: The feasibility of rapid quantitative analysis of coal by Laser-Induced Breakdown
Spectroscopy technique was studied. The calibration curve method for LIBS quantitative analysis
is introduced. Five coal samples were selected as investigation subjects, the carbon plasma line
of 505. 2 nm was chosen as analysis spectrum line, and the carbon content of coal was analyzed
quantitatively with delay of 0. 8 us, 1. 2 us, 1. 6 ps, 2. O pus and 2. 4 us. The results were
compared with the results measured with Element Analysis Instrument. The error measured in
1. 6 ps delay was the minimum, the effect of delay time on the quantitative analysis was
analyzed. The results indicate that LIBS has a great potential in fast analysis of coal content.
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Fig. 1 Experimental set-up of LIBS
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Fig. 2 Time-resolved spectrum of

plasma radiation signal
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Table 1 The carbon contents of coal samples

used in experiment

e SR C/%
No. 1 DU 1 7K A 72.570
No. 2 O B 64. 360
No. 3 T B - T 140 76. 850
No. 4 11 7 G L R 58,019
No. 5 GSIRE 3 74. 800
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Fig. 3 Carbon calibration curves at different delay time
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Table 2 Quantitative analysis accuracy

at different delay time

G it
ik 0.8ps 1.2 us 1.6 pus 2.0 pus 2.4 ps

C/Y% 74.8 78.28 77.48 74.99 71.35  68.97
wE/% 4.65 3.58 0.25 4.61 7.79
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