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Laser-induced Incandescence (LII) Diagnostics on Sodium-soot
Interaction in Early Stage of Pulverized Coal Combustion

MA Peng' HUANG Qian' YAN Heng' JI Renshan'? LI Shuiqing'

(1.Key Laboratory for Thermal Science and Power Engineering of Ministry of Education,
Department of Energy and Power Engineering , Tsinghua University, 100084
Beijing » China; 2.China Coal Research Institute Com pany of Energy
Conservation, 100013 Beijing » China)

ABSTRACT The soot generated during the combustion of pulverized coal has a significant
impact on the radiative heat transfer inside furnace. Besides, after entering the environment with
the flue gas, soot can enhance the greenhouse effect and endanger human health. To investigate
the effect of the volatile sodium contained in coal on soot formation, in this work, a novel two-
stage flat-flame burner was used and a series of coal samples with different Na content were
studied. Laser-induced incandesce was applied to detect the soot spatial distribution for different
coal samples, including the demineralized coal and the coal containing specific content of Na. In
addition, the scanning electromobility particle sizer was utilized to measure the number concen-
tration distribution of fine particles generated in the pyrolysis stage. The results show that soot is
mainly generated in the pyrolysis stage during the combustion of pulverized coal. The soot signal
intensity reaches a peak after about 31 ms, and then decreases. The residence time of pulverized
coal particles corresponding to the peak value of soot signal is approximately the same as the
characteristic time of pulverized coal ignition, which is defined by 10% of the maximum flame
signal intensity. It indicates that the generation and oxidation of soot is closely related to the igni-
tion process of pulverized coal. Both the optical measurement results of soot and the sampling
results of particulate matter show that with the increase of Na content in the coal samples (0-
0.641%), the amount of soot increases significantly, while the ignition of pulverized coal is al-
most unaffected. This phenomenon indicates that the loading of Na element can promote the
generation of coal-derived soot in early stage.

KEYWORDS pulverized coal combustion, soot, sodium, laser-induced incandescence

(LID, particle sampling



