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Abstract: The alkali metals released during combustion of high alkali coals can easily lead to fouling and slagging
of the heated surfaces of the furnace, affecting the safety of boiler operation, and it is significant to carry out the
research of the slagging trend prediction. In this paper, a system for dynamic prediction of slagging trends in the
furnace was developed by combining the slagging trend discrimination method based on ash composition analysis
with flame emission spectroscopy. Firstly, a flame emission spectroscopy system was installed on the boiler to
measure the gas phase alkali metal concentration in the furnace, and then a slagging trends test was carried out in
the furnace exit area to obtain the deposition trend of the ash samples. Finally, a dynamic predictive system for
predicting slagging in the furnace was developed and applied to the boiler by combining the slagging discriminating
trends based on ash composition analysis of different coal samples and online monitoring of gas-phase Na
concentrations, which can reflect the monitoring results of each parameter under the current combustion conditions
in real-time, indicate the slagging trend in the current combustion state, thus enabling combustion adjustment
instructions to prevent severe slagging.
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Fig.1 Schematic of flame emission spectroscopy
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Fig.2 Sampling probe inserted into the furnace for sampling
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Tab.1 Analysis of coal properties
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TiH RIS AR I R AR
Mad 12.68 4.90
lﬁf}:’fﬁ Aq 18.92 34.79
Vot 35.54 38.98
Cq 64.40 49.75
) Ha 3.67 3.27
ﬁflﬁ/’:*” Oq 11.38 11.07
Na 0.62 0.80
Sta 1.01 0.32
KA Qgra 24.87 19.26
(MJ kg Qnetd 24.11 18.59
Na,O 1515 0.199
MgO 2.010 0.287
Al03 25.140 50.913
SiOz 46.999 41.828
P20s 0.085 0.211
el SO3 8.693 1.449
w/%
cl 0.024 0.027
K20 1.614 0.456
Ca0 5.562 1.684
Tio, 0.669 1.610
Fe20s 7.424 1.196
DT/C 1160 1490
K S ST/C 1170 >1500
HT/C 1190 >1500
FT/'C 1200 >1500
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Fig.3 The depositions on slag tube and ceramic ring
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Fig.4 Deposition sample quality at different sampling times
for two coal combustion
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Fig.5 Statistics results of the measured gas phase Na
concentrations
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Tab.2 Slagging tendency based on Na20 content in coal ash
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Fig.6 Relationship between Na2O content in coal ash and
normalized gas phase Na concentration
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Tab.3 Discrimination of slagging tendency based on gas
phase Na concentration
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