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Effect of Na/Ca/Fe on Slagging Behavior of Zhundong Coal
During Combustion Process

WEI Bo. TAN Houzhang, WANG Xuebin, RUAN Renhui, HU Zhongfa, WANG Yibin
(MOE Key Laboratory of Thermo-Fluid Science and Engineering, Xian Jiaotong University,
Xian 710049, China)

Abstract: Combustion experiments were conducted for Zhundong coal in a drop tube furnace, where ash
particles were collected at different flue gas temperatures by a sampling probe in un-cooled mode, so as to
analyze the status of different inorganic components in the flue gas before slagging, as well as to obtain the
combination mode of ash particles. Results show that at the temperature of 1 000 °C, the ash particles con-
taining sodium silicates, sodium aluminosilicates, and calcium sulphates keep in molten state, which im-
pact and adhere on the tube wall; with the rise of slag layer thickness, the surface temperature increases,
leading to the formation of molten film on the slag layer to further capture other ash particles; Fe species
are fluxing agents, which may react with Si, Al, Mg, Na and Ca system to form the low temperature eu-
tectic; when particles rich in Fe, O; impact the molten deposit surface, a new layer of slag would be created
due to the reduced melting point of deposit surface caused by the fluxing action of Fe, O;.
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Tab.1 Proximate and ultimate analysis of coal %
w(Mag) w(Au) wW( V) w(Cyp) w(Ha) w(Ny) w(Oyy) w(Si,ar)
14. 80 6.92 31. 34 46. 26 2.21 0. 56 11.24 0.65
2
Tab.2 Analysis of coal ash samples
/C
w(Si02)/ w(Al,O3)/w(Fe;03)/ w(Ca0)/ w(Mg0)/ w(Na,0)/ w(K,0)/ w(TiOy)/ w(SO;)/
DT ST HT FT
% % % % % % % % %
22.98 7.06 12.55 18. 94 4. 80 3.73 1. 18 0.48 20. 44 1255 1279 1283 1285
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