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Detection and Analysis of Gaseous Alkali Metals of Xinjiang
High-Alkali Coal Combustion Flame in Cyclone Furnace
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Abstract: The alkali metals in Xinjiang high-alkali coal can easily volatilize and enter the gas phase,
thus the accurate measurement of the gaseous alkali metal concentration in the flame is an important basis
for regulating and controlling the combustion of Xinjiang high-alkali coal. In this paper,the spectral analy-
sis method is used to measure the volume fractions of gaseous Na and K ions in the Zhundong high-alkali
coal cyclone combustion flame. The results show that in the visible spectral bands, the characteristic spec-
tral line of Na is at 589 nm,and those of K are at 765.9 nm and 769.3 nm. The radiation intensities de-
duced from the characteristic spectral lines of Na and K are proportional to the volume fractions of gaseous
Na and K ions. At the temperature of cyclone combustion, most water-soluble Na and all K ions in coal
will be released into the gas phase,which is not affected by air distribution mode and oxygen volume frac-
tion. At the tail of the cyclone furnace ,the volume fractions of the gaseous Na and K ions decrease ,indica-
ting that the alkali metals migrate from the gas phase to the solid phase.
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Fig. 2 Radiation spectrum signals of high-alkali

coal combustion flame
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Fig. 3 Separation of flame radiation spectrum
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Fig. 4 Spectral calibration curves of sodium
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Fig. 5 Spectral calibration curves of potassium
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Fig. 6 Flame radiation spectrum signals under

different working conditions
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Fig. 7 Variations of volume fractions of gaseous Na

and K ions under different working conditions
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Fig. 8 Flame radiation spectrum signals at three positions

along the height of the cyclone furnace
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