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Morphological and interfacial
characterization of molten slags on the refractory surface

XU Rong-sheng, LIN Xiong-chao, WANG Yong-gang
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China University of Mining and Technology ( Beijing) , Beijing 100083, China)

Abstract:; The interfacial properties between three types of coal slags (A, J1 and J2 with various base/acid
ratio) and two refractory materials ( mullite and corundum) were studied. The results indicate that the slag A has
good wettability on both of refractory materials. While, the slags J1/J2 have experienced the process from
incomplete wetting to whole wetting. The contact angles decrease with increasing of interface width of slag and
refractory materials (S-R). The contact angles of J1 on mullite decrease with increasing of inclination angles
from deformation temperature to 1 520 C, but significantly increase when the inclination angle is 20°. The SEM-
EDS analysis show that the quantity of slag A permeating into the refractory material is more than that of J1 slags
because of interfacial reaction. The infusion and acid-base reactions are the key factors for the refractory
corrosion.
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Figure 1
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Diagram of contact angle and S-R interface width
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Table 1  Analysis of XRF about coal ashes
Sample . Composition w /% B/A" Si/Al
Si0, AlL,O, CaO PFe,O, SO, TiO, K,0 NaO P,0, MgO
A 33.30 17.60 16.56 16.80 6.27 1.26 1.10 ND ND 6.64 0.79 1.89
11 52.11 32.13 5.94 3.02 2.03 1.31 1.16 1.09 0.45 0.42 0.14 1.63
2 46.83 32.84 6.21 7.71 3.32 1.46 0.85 0.24 0.04 0.29 0.19 1.45

“ . B/A is the ratio of base to acid, B/A=(CaO+Fe,0;+MgO+Na,0+K,0)/(SiO,+Al,0,+TiO,)
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Table 2 Morphological change of slags as a function of temperature range
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Figure 2 Morphology changes of slags on mullite surface in a horizontal plane
(a): A; (b): J1; (¢): 12

Contact angle t(A)/C t(J1)/T t(12)/C
Mullite 90° 1255 1 460 1490
45° 1273 1531 1549
At /C 18 61 59
Corundum 90° 1250 1467 1491
45° 1270 1513 1536
At /C 20 46 45

. left angle of the melt
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Figure 3 Change of contact angle of J1 ash cylinder on the refractory surface

(a): mullite; (b): corundum
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Figure 4
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Figure 5 SEM-EDS images of interface of slag with refractory
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