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Study on Measuring Carbon Particles from Coal Combustion in

Hydrogen Flame Using Laser-Induced Radiation Method
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Abstract A rapid measurement of micro-nano carbon particles within complicate combustion media is investigated.
Key words

Carbon particles from pulverized coal combustion in the pure hydrogen flame are heated by a high-power pulsed laser

beam. The size distribution of carbon particles is obtained using a multistage exponential function method to fit time-
resolved radiation emitted by the laser-heated particles, where the flow zone is determined by K,
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that three sizes of carbon particles exist and the average diameters are 7 nm, 25 nm, 3 pum, respectively, which

000.6850; 350.5340; 350.4990
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correspond to the newly-born soot, mature soot, and char or unburned coal particles. The variations of each kind of

carbon particles during coal combustion are investigated according to the size and relative concentration of each
hydrogen flame
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distribution of multi-scale carbon particulates under the high-temperature environment.
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particles component versus the flame height. The above method can be used as a tool for rapid detecting size
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Table 1 Proximate and ultimate analysis of tested coal

Proximate analysis

M.d/% Vm/% A;.d/% Fce\d/% Q\y-;.a/(kJ'kg )

1. 39 14. 47 28.52 55.62 27068
Ultimate analysis

Caa/ % H.a/% N.a/% Siad/ % O/ %

67.01 4.15 0.97 0.77 11. 24
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Fig. 1 Structure of combustion burner
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Fig. 2 Coal combustion in hydrogen flame
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Fig. 3 Radial temperature profile of H, flame
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Table 2 Simulation results of laser-induced radiation signals of coal combustion in H, flame by different exponential functions

n A &/% <l/ns /% A E/Y% w/ns £/%  As €/% w/ns £/% Al &/% w/ns £/%
1 0.28 42 145 26

2 0.56 56 80 78 0.29 90 884 81

3 0.90 99 33 98 0. 31 99 152 100 0.18 100 1130 100

4 0.79 88 36 96 0.14 90 150 90 0.27 90 160 89 0.13 89 1000 86
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Fig. 8 Evolution of attenuation time and relative volume fraction to particles along hydrogen-flame axisial height.
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