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Abstract In this paper, a CO, laser is used as the heating source to study the rapid pyrolysis process of solid fuel
(coal and Eucalyptus) particles in an argon atmosphere. Laser-induced breakdown spectroscopy (LIBS) technology is
applied to study the temporal and spatial distribution characteristics of pyrolysis products (including C, H, O, CN,
and C,). The experimental results show that the pyrolysis process of coal and Fucalyptus presents two stages,
namely the dehydration and desorption stage and the macromolecular decomposition stage. In the dehydration and
desorption stage, Eucalyptus thermally desorbed more carbon and nitrogen components than coal; in the
macromolecular decomposition stage, the peak time of the precipitation of various elements in Eucalyptus is
significantly later than that of coal. Besides, in the macromolecular decomposition stage, the proportion of H and O
in the volatile components precipitated by Eucalyptus is larger, and the proportion of CN and C, in the volatile
components precipitated by coal is larger. It can be seen from the ratio of residual energy and H spectral intensity
value to C spectral intensity value that the change rule of the two presents a good consistency, which proves that the
distribution of macromolecular components such as tar is closer to the fuel surface, and the concentration of small

molecular gas components increases with height above the sample surface.
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Table 1  Results of industrial analysis and inorganic element analysis of experimental samples (mass fraction)
Experimental Proximate analysis /% Inorganic element analysis / %
sample \% FC M A Si Mg Na K Al Ca Fe Ti
Indonesian coal ~ 40.88  45.74 7.38 6.00 1.50 0.11 0.19 0.10 0.86 0.45 0.55 0.04
Eucalyptus 72.67 9.54 15.40 2.39 0.31 0.05 0.07 0.09 0.05 0.76 0.11 0.01
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Fig. 3 Spatial distribution of spectral intensity of each element in volatiles. (a) Coal; (b) Eucalyptus
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