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Effects of Slag Composition on the Microphase Change of a Chromia

Refractory under Gasification Conditions
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Abstract @ The inside wall of a coal gasifier is lined with refractory, and the corrosion of the
refractory by coal sag i1s an important parameter affecting the refractory lifetime and the
replacement period. This paper examines the changes in microstructure of a chromia refractory due
to chemical reactions with penetrating slag as a function of slag composition. The effects of Ca0
and Fex03 concentrations were studied using Datong and KIDECO slag. Static corrosion experiments
were carried out, the percent slag penetration and changes in the microstructure were determined
by SEM/EDX analyses. FactSage equilibrium calculations were carried out to determine the
equilibrium products and the predictions were compared with experimental observations.
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Fig. 1 Refractory Corrosion Testing Apparatus
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Fig 2 Photograph of Datong ash with varlous
amounts Ca0 fluxes

Table 2 Effect of the Ca0Q concentration on
the penetrated volume percent

CaO Viscosity(poise) Penetrated
(Wt%) at 1350°C Volume %
5 - 60.39
10 395 79.96
20 170 80.30
30 99 83.13
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Tabie 1 Composition of high chromia refractory, Kideco slag and Datong slag

Na0 | Mg0 { Al0z| Si0e | KO | Ca0 | Cra0s | Fex0Os | Zr0: | Ti0: |total
Chromi
romia 1.0/ 0.4 |24618.3]0.03| 1.8 15271 0.7 9.4 |1.000] 100
Refractory
KIDECO Stag | 1.1 1.8 |21.1152.3| 1.2 63143197091 1.1]9.7
Datong Ash  |0.76] 1.|18.6/55.4| 1.3 7.3 -|146| -| 0.7 100
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Fig 3 SEM micrographs of Corrosion region
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Table 3 Chromite Formation Temperature
Predicted by FactSage
- g | . Chromite Formation Temperature
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0 < 1417C < 14047C < 1507TC
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10 g| < 1800C +| < 1666C | < 1580C
15 g| < 1800C +| < 1792T | < 1586C
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