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Abstract: With the continuous development and upgrading of high—value conversion technologies for coal resources, gasification slag has a
huge annual output and causes serious pollution to the environment as an important solid waste produced in China in recent years. In view
of the resource characteristics of gasification slag, it is currently mainly used to prepare low—end building materials and high—end ceramics
and other aluminum—silicon composite materials. However, the market for construction and building materials utilization has become in-
creasingly saturated with the improvement of Chinese infrastructure construction,so the high—value conversion and utilization of slag has
become a current main research hotspot. However,due to the lack of knowledge about the stability and occurrence of the element/materi-
al composition of the gasification slag,the preparation of most composite materials is currently in the laboratory research stage ,which is not
enough to realize industrial production. In response to the above problems, gasification slag from four different regions was selected as the
raw material for this article, and the element composition, material composition, micro morphology and element occurrence forms of fine
slag/coarse slag in different regions were studied. It can be seen that the gasification slag is mainly composed of aluminosilicate glass

(=40% ) and amorphous carbon particles(5%—50% ). The total content of aluminum and silicon is about 40% , and the content of iron
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and calcium is 20%~-40% ;Most of the calcium and iron form a eutectic with it,and only a small amount of calcium and iron exist alone.

The main difference between the fine slag and the coarse slag is that the content of carbon in coarse slag(5%-20% ) is lower than that in

fine slag(20%-50% ) ,the carbon content of fine slag is higher,and the glass phase reactivity is higher than that of the fine slag.

Key words : gasification slag;element composition ; material composition; micro morphology ; element occurrence
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Table 1 Basic parameters of gasification processes in different areas
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Table 2 Elemental composition of gasification fine slag and coarse slag in different regions %

sy Al,0, Si0, Fe, 054 Ca0 MgO K,0 Na, 0 S0, C Others
K HEA 12.88 32.01 11.48 11.19 0.86 1.05 3.22 4.00 21.39 1.92
R HEH 14.43 27.33 23.90 19.04 0.94 0.49 2.13 1.46 5.53 4.75
2 14.74 29.81 5.57 9.71 0.99 0.25 4.56 2.38 30.46 1.53
e R 10.10 22.58 17.61 24.40 0.68 0.37 4.11 2.79 13.51 3.85
KL 2 16.20 29.85 5.59 3.84 0.70 0.57 1.65 2.02 37.82 1.76
RV 12.80 23.98 15.88 9.34 0.90 0.63 1.42 1.34 29.61 4.10
& P41 15.38 26.21 4.84 4.85 0.80 0.83 1.50 2.07 41.72 1.80
T B 12.21 24.19 9.14 13.60 1.19 0.67 1.36 1.58 32.03 4.03
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Fig.1 XRD spectra of gasification fine slag and
coarse slag in different regions
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Fig.2  Morphology of gasification fine slag in Tianjin area
*3 REBEMRSUMBEARTHNTERARLESH
Table 3 Element composition and distribution of different

particles of gasification fine slag in Tianjin area

_— TR/ %

TBUKL 1 kL 2 kL 3 AL 4

0 36.33 5.36 60.60 36.10
0 92.21 0 0

Fe 58.61 0.31 0.59 14.29
Ca 1.73 0.21 37.74 7.88
Al 0.27 0.06 0.27 16.57
Si 2.37 0.24 0.80 15.84
Na 0 0 0 5.71
S 0 0 0 1.57
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Fig.3 Morphology of gasification coarse slag in Tianjin area
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Table 4 Element composition and distribution of different

particles of gasification coarse slag in Tianjin area

R/ %
JLHE

R 1 WORE 2 UL 3 UL 4
0 40.91 30.89 3.33 50.71
C 0 0 94.69 0
Fe 1.41 69.11 0.78 1.40
Ca 10.37 0 0.32 8.72
Al 9.69 0 0.37 7.83
Si 16.22 0 0.26 12.29
Na 1.44 0 0.09 2.30
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Fig.4 Morphology of gasification fine slag in Maoming area
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Table 5 Element composition and distribution of different

particles of gasification fine slag in Maoming area

TR/ %
JLH

Ok 1 UL 2 Ok 3 WUk 4
0 30.66 49.00 40.51 17.91
C 0 0 0 77.66
Fe 33.39 6.23 16.02 0.79
Ca 11.41 15.25 7.84 0.93
Al 7.11 7.17 12.56 0.70
Si 13.72 15.19 19.21 1.52
Na 3.25 6.78 3.64 0.46
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Fig.5 Morphology of gasification coarse slag in Maoming area
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Table 6 Element composition and distribution of different

particles of gasification coarse slag in Maoming area

- R/ %

R 1 Uk 2 UL 3 Uk 4
0 5.36 42.02 43.51 30.86
C 92.37 0 0 0
Fe 0.42 5.80 1.75 14.42
Ca 0.63 27.25 1.42 27.98
Al 0.37 6.00 23.98 7.09
Si 0.81 15.71 25.38 16.26
Na 0.15 2.88 3.18 2.72
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Fig.6  Morphology of gasification fine slag in Zhijiang area
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Table 7 Element composition and distribution of different

particles of gasification fine slag in Zhijiang area

/%
I3

WUk 1 Bk 2 Wk 3 WOk 4
0 31.07 59.57 0 5.86
C 20.64 0 0 83.42
Fe 36.30 2.69 64.33 4.74
Ca 6.16 10.46 0 5.32
Al 1.30 14.59 0 0.22
Si 2.04 26.79 0 0.32
Na 0.72 0.78 0 0.12
S 1.77 0 35.67 0
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Fig.7 Morphology of gasification coarse slag in Zhijiang area
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Table 8 Element composition and distribution of different

particles of gasification coarse slag in Zhijiang area

it/ %
P S

Wkl WR2 RS UK 4
0 2.72 17.83 29.10 48.81
C 95.15 0 0 0
Fe 0.27 69.93 4.55 1.49
Ca 0.24 0.79 36.08 0.65
Al 0.36 3.66 10.42 12.05
Si 0.87 6.43 18.62 34.13
Na 0.38 1.36 1.24 2.87
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Fig.8 Morphology of gasification fine slag in Yueyang area
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Table 9 Element composition and distribution of different

particles of gasification fine slag in Yueyang area

- L/ %

A 1 Uk 2 UL 3 Uk 4
0 6.83 34.65 49.72 47.68
C 87.65 0 0 0
Fe 1.38 48.71 03.51 6.86
Ca 1.62 2.59 03.34 31.69
Al 1.04 0 16.47 4.95
Si 1.43 1.59 21.98 8.15
Na 0.02 0 2.15 0.37
K 0.03 0 1.98 0.18
Mg 0 0 0.84 0.12
p 0 5.65 0 0
S 0 6.81 0 0
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Fig.9 Morphology of gasification coarse slag in Yueyang area
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Table 10 Element composition and distribution of different

particles of gasification coarse slag in Yueyang area

TR/ %
JLE

Wik 1 kL 2 Wik 3 Wk 4
0 23.90 12.46 5.84 47.36
o 0 0 92.95 2.17
Fe 12.64 82.42 0.27 6.73
Ca 35.26 0 0.31 6.10
Al 9.84 2.24 0.22 14.42
Si 15.96 1.75 0.32 21.59
Na 2.40 1.13 0.09 1.64
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