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Spectroscopy and Spectral Analysis
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The schematic diagram of the spectroscopic diagnostic system
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Table 1 Coal properties
Tolk gy b/ (dy 70 TCE ST/ (ds 70 4)m/ (mg - g™ ")
M.a Vad FCaa Aad Caa Hua Naa Sad Oud K Na
2. 40 33.20 58. 39 9.01 73.49 4. 82 1.12 0.61 10. 95 2.23 4.75

F2 FLBITR
Table 2 Operating conditions

T ﬁﬁfﬁiﬁ'/ ARAHM/ CWSHis/ 0/¢/
(Nm® « h™ 1) (mes 1) (kg +h ') (mol+ mol 1)
1 3.7 108. 3 10.0 0.9
2 4.1 120. 0 10.0 1.0
3 1. 6 134. 6 10.0 1.1
4 5.1 149. 2 10. 0 1.2
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Chemiluminescence Characteristics of Coal-Water Slurry Impinging
Flames in Bench-Scale Entrained Flow Gasifier

SONG Xu-dong', GUO Qing-hua’, GONG Yan®’" , SU Wei-guang' , BAI Yong-hui', YU Guang-suo' **
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Engineering, Ningxia University, Yinchuan 750021, China
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Science and Technology, Shanghai 200237, China

Abstract The flame spectrum detection technology applied to the effective monitoring of gasifier can reflect the working condi-
tion of gasifier in real time and guarantee the stable operation of gasifier. Based on the bench-scale entrained flow gasifier, the
different chemiluminescence characteristics at different axial positions of the impinging plane (L) of coal-water slurry (CWS)
flame are studied by the spectrometer, and the reaction zones in gasifier are characterized by different radical intensity and distri-
butions. The results show that;: OH" (306. 7 nm, 309.8 nm)., H, (382 nm), CH" (314.5 nm, 387 nm), Na" (589 nm), Ar
(671 nm)and K* (404 nm, 768 nm, 770 nm) characteristic peaks can be detected in the range of 300~800 nm. Different particle
distributions can be used to characterize the macroscopic characteristics of flame. There is also a strong background radiation in
CWS gasification flame. The background radiation mainly comes from the blackbody radiation generated by coal particles at high
temperature and continuous rotational radiation of 350~600 nm generated by CO; . The strong background radiation will inter-
fere with the determination of free radical intensity radiation, which will be deducted by the calculation. The distribution of OH”
can be used to characterize the flame reaction region, while CH" only exists in a relatively narrow reaction region of —10 em<C
L<C10 em. When 0. 9<CO/C<C1.1, OH”* and CH" peak intensity exist at the impinging plane. With the increase of O/C, the
existence position of CH”* peak intensity turns to upstream. The intensity ratio of OH"* /CH" varies with the change of O/C at
different positions. OH" /CH" reflects the change of free radical excitation path. OH* /CH" is the lowest at the impinging
plane, because of chemical excitation dominates. Chemical excitation mainly occurs in the range of —10 em<CL<C10 cm. The in-
tensity of Na” near the impinging plane is relatively high, but with the increase of |L|, the Na* intensity will decrease. The
Na“ intensity in the upstream is higher than that in the downstream. Different from Na” , the change of K" intensity is disor-
dered in the region of —20 cm<CL<C20 cm. Since the excitation mode of alkali particles (Na”* and K* ) is thermal excitation, the
distribution of alkali particles can be used to judge the high temperature region of the flame. However, due to the low content of
Na and K particles in coal, the use of Na® and K" to characterize O/C will cause a large error. Because Na* and K" is less af-

fected by background radiation, it can be used to characterize the flame frequency and reflect the gasification effect. Na* intensi-
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ty fluctuates with the impact of flames. With the increase of O/C, the frequency of Na* intensity can indicate the change of
flame fluctuation with the increase of oxygen gas velocity. And the Na* strength gradually increase, indicating that the violent
impact is conducive to the reactions. There is a high intensity of Hy in the impinging zone, and the H, intensity can represent

the reactions of volatile matter.

Keywords Spectral radiation; Entrained-flow gasifier; Chemical excitation; Thermal excitation; Combustion diagnosis
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