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Effect of NaCl vapor concentration on sodium-capturing performance
and sintering temperature of coal ash
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Abstract ; Zhundong coal in Xinjiang is a kind of high-quality fuel with low mining cost, low ash yield and sulfur con-
tent, but high sodium content leads to the fouling and slagging during its combustion process, which seriously hin-
ders the further utilization of the sodium-rich coal. In this study, two kinds of sodium-rich coals, the
Wucaiwan coal (WCW) and the Hami coal (HM) , and one low sodium-content coal, the Pingshuo coal (PS) , were

burned into ash at 900 C , and the sodium capture experiments of the coal ashes were conducted in the atmosphere
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of the NaCl vapor with 38%, 51% and 76% concentration. The sodium content in the coal ash before and after the so-
dium capture experiment was measured by the ICP—OES analyzer, and the mineral changes in the coal ash samples
were analyzed by XRD. Finally, the pressure drop method was used to determine the sintering temperature of the coal
ash sample, and then the effect of the sodium vapor concentration on the sintering characteristics of the coal ash was
explored. The results show that in the range of the employed NaCl vapor concentrations, in terms of the sodi-
um-capturing amount, the PS coal ash is the highest, the HM coal ash is the second, and the WCW coal ash is the
lowest. Silicon and aluminum in the coal ash samples can enhance its sodium-capturing performance, while calcium
in the coal ash will react with the silicon and aluminum contained in the minerals, and thus result in the decrease
in the chemical fixation capability of the silicon and aluminum for the sodium contained vapor, which is not
conducive to the sodium capture process of the coal ash samples. With the increase of NaCl vapor concentration, the
sodium-capture amount increases, and the decrease in the sintering temperature of the coal ash is positively correlated
with the sodium-capturing amount. The decrease in the sintering temperature of the HM and the WCW coal ashes
is greater than that of the PS coal ash because the melting point of the sodium-containing compounds produced
by the chemical fixed sodium of the HM and the WCW coal ashes is lower than that of the PS coal ash and the forming
reaction of low melting point sodium-containing compounds is promoted by the increasing the NaCl vapor
concentration. In addition, the sintering behavior of the PS coal ash with loose structure and rich internal pores

was not observed at 900 °C, thus the reaction degree of the ash with the NaCl vapor was relatively high, and its sinte-

ring temperature of the resulted ash was less affected by the NaCl vapor concentration.

Key words : sodium-rich coal ;sodium capture ; combustion ; coal ash ;sintering temperature
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Table 1 Proximate and ultimate analyses of the coal samples

T4/ % TR/ %
HeAe M, A Vi FCy Cu H,, 0, N, Stad Quctr o/ (M - ™)
WCW 14.72 4.75 34.58 65.42 61.41 2.60 15.67 0.53 0.32 22.53
HM 9.04 19.16 38.35 61.65 50.90 3.13 16.42 0.86 0.49 21.97
PS 2.18 31.28 43.85 56.15 55.08 3.02 5.26 0.80 2.38 26.79
x2 BEBENKBS ST
Table 2 Ash analyses of the coal samples %
PR Sio, AL O, Fe,0, Ca0 MgO TiO, S0, K,0 Na, 0 P,0;
WCW 11.07 11.55 2.73 47.81 2.03 1.31 18.21 0.64 4.27 0.06
HM 41.72 18.72 6.96 17.53 1.14 2.84 2.32 1.32 5.91 0.59
PS 40.92 38.18 3.79 6.24 5.22 1.29 2.55 0.32 0.19 0.45
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Fig.1 Schematic diagram of sodium capturing experimental device
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Fig.2 Schematic diagram of sintering temperature measuring device
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Fig.3 Sodium capturing amount of the coal ash

under the different NaCl vapor concentration
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the different NaCl vapor concentration
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Fig.5 XRD patterns of Hami coal ash under

the different NaCl vapor concentration
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the different NaCl vapor concentration
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capture under the different NaCl vapor concentration
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