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Wettability and erodibility of coal ash on the surface of different refractories

GAO Feng, SHAN Xiao-wei
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Through observing the change of morphology and contact angle of coal ash column on the surface of
refractories with increasing temperature, surface wettability of refractories was determined. The erosion and
permeation behavior of coal ash on refractories during coal ash sintering process were observed and analyzed by
using scanning electron microscope ( SEM) and energy spectrum analysis. The morphology of slag sample,
cross-section image of refractories and the change of element were studied. The results show that temperature is
an important factor which influences the wettability and erodibility of coal ash on the surface of refractories. The
erosion-resistance to coal ash varies between different refractory, which depends mainly on the composition and
structure of refractories. Among these factors, compact structure is especially important. In fact, the corrosion of
coal ash on refractories is the result of corrosion and permeation mineral elements between coal ash and refractory
materials. During the process of corrosion, chemical reaction inhibits or promotes the corrosion. The wettability
of coal ash on the surface of refractories is accordant with erosion behavior of coal ash on refractories.
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Tablel Component analysis of coal ash

Component Sio, Al O, Fe, O, CaO MgO TiO, SO, K,O Na, O P,0O,
w/ % 60. 82 22.89 3.86 3.82 2.55 1.13 1.40 1.10 1.82 0.42
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Table 2 Composition and technical parameter of bricks

Content w/ % Apparent Bulk density
Mg, O SiC AL O, Sio, Fe, O, CaO porosity n/% p/(g-cm™)
Magnesia-alumina brick 80 - 8 4.0 1.5 2.0 18 3.0
High alumina brick - - 75 15 - - 23 3.0
Silicon carbide brick - 75 15 - - - 18 3.0
Corundum brick - - 98 - 0.7 - 18 3.2
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Figure 2 Morphological change of coal ash column on

the corundum brick as temperature rises
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Figure 3 Contact angle change of coal ash on all the bricks
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Figure 4 Morphology of coal slag sample sintered for 20 h on the bricks at 1200 C
(a) : corundum brick; (b): high alumina brick; (c): magnesia-alumina brick; (d) :silicon carbide brick
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Figure 5 Morphology of coal slag sample sintered for 20 h on the bricks at 1 300 C
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corundum brick; (b) : high alumina brick; (c): magnesia-alumina brick; (d) :silicon carbide brick
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Figure 6 Morphology of coal slag sample sintered for 20 h on the bricks at 1 350 C

(a) : corundum brick; (b): high alumina brick; (c): magnesia-alumina brick; (d) :silicon carbide brick
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Figure 7 Cross—section scanned image of bricks at 1 350 C

(a) : corundum brick; (b): high alumina brick; (c): magnesia-alumina brick; (d) :silicon carbide brick
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Figure 8 Cross-section element change curve of bricks at 1 350 C
(a) : corundum brick; (b) : high alumina brick; (c¢) : magnesia-alumina brick; (d) : silicon carbide brick
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