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Study on the slagging characteristics of Xinjiang high—alkali coal

in four—nozzle gasifier
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Abstract : Aiming at the problem of slag plugging in gasifier caused by Xinjiang high alkali coal as gasification raw material , the slag pro-
duced in the actual operation of four—nozzle gasifier was taken as the research object and the physical and chemical characteristics of ash
and slag were analyzed by means of scanning electron microscopy, X—ray electron spectroscopy (SEM—-EDX) ,X-ray fluorescence spec-
troscopy ( XRF) and ash melting point tester. In addition , the ash transformation behaviors of Beishan (BS) coal ,Muchang (MC) coal and
their mixture were examined in a high temperature furnace. The results show that the distribution of minerals in Xinjiang coal are heteroge-
neous. During the process of thermal transformation at high temperature ,a series of complex physical and chemical reactions occur among
minerals , which result in the diversity of mineral ash. When Xinjiang coal is used as gasification material ,a large amount of ash accumu-

lates at the slag mouth of the gasifier and form layered slagwhich is composed of silicate or alumina silicate eutectic of Na,Ca,Mg and Fe
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and Na—Al-Si-0. The contents of Na in the different forms of slags after coal gasification are quite different,which leads to different vis-
cous—temperature characteristics and curing temperature of mineral slag. The thermodynamic simulation shows that the initial liquid phase
forming temperature of Na—Si—0 system is ca. 800 °C ,and it varies slightly with the increase of Na, O. Nevertheless, the liquid phase form-
ing temperature rapidly increases to 1 050 C when a certain amount of A}, Si, 0, is mixed. The minerals melt to form complex eutectics at
high temperatures with the decrease of temperature ,the minerals in liquid ash with high molten point would form crystal nucleus,and then
the crystal nucleus grows rapidly and precipitates out into crystalline particles. In the process of thermal transformation at high temperature,,
the active Na can react with quartz and clay minerals to form NaAlSiO, with low melting point. However, Ca, Mg and Fe react with acid
minerals to form silica—aluminate minerals substances with high melting point, which are firstly precipitated from slag during the cooling
process, resulting in slag blocking. The coal ash slagging propensity could be prevented by selecting or blending the coals with viscosity and
melting temperature approaching to the gasification operation parameter.

Key words : high—alkali coal ;molten point;coal blending;slagging;coal water slurry gasification
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Table 2 Ash composition analysis of coal samples %
RS Si0, AL O, MgO Fe, 0, Ca0 S0, P,0, MnO TiO, Na, 0 K,0 cl

BS 31.83 9.45 6.23 19. 43 13.76 11. 67 1.12 0.24 0.57 4.42 0.25 0.930

MC 29. 65 12.94 3.58 20. 26 16. 31 12.38 0.67 0.27 0. 62 1.93 0.11 0.075
1.2 REHEREMRILE HREHEZHRE, R X-EAT 5L (DS ad-
FREC 3 FBERE 25 10 g 20 ) 8 T AN ] 1Y) e 4l 40 vance , Bruker ) XK #4770 B, 34 #0 B2l 10° ~
SR N TS A E] — % iR B (600 .1 100, 90°, Fi A HE 5(°)/min, Cu 8, FIHE HL I 300 mA ,
1 200 °C) By i A8 = Ptk be , 45 38 30 min J5 HHFHEE 40 kV, RHFEE Bru Ker S4-Pioneer %I X
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Slagging phenomenon in the different zones of
multi—nozzle coal water slurry gasifier
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Fig. 2  SEM-EDX images of slag block obtained

from gasifier
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Table 3 Compositions analysis of different ash %
EER Sio, Ca0 Al O, Fe,0, Na, 0 S0, MgO TiO, K,0 MnO
s1 34.22 16.57 15.09 22.96 3.90 0.23 3.85 0. 69 0. 45 0. 30
82 34. 81 15. 46 15. 82 22.36 4.87 0.22 3.21 0. 65 0.50 0.28
S3 34.94 16.19 15.24 22.66 3.84 0.22 3.76 0.70 0. 48 0.29
SAkani 35.02 16.23 18. 09 20.38 1.15 0. 69 5. 44 0. 80 0.18 0.27
KA ML 34.70 14.97 14. 42 23.25 6.25 — 3.13 0. 69 0.38 0.28
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Fig. 3 Ash fusing characteristics of raw coal and different
slagging fractions
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of different mineral components
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