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Corrosion resistance to slag of imrsitu TiN/ O -Sialon composites

XUE Xiang-xin, XIE Peng, YANG Jian, DUAN Perning, JIANG Tao
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: Corrosion resistance to slag of in-situ TiN/ 0'-Sialon was investigated by means of static droplet method and
was compared with that of other materials, under simulating conditions of BF cohesive zone slag. Phase composition of the
residue slag was analyzed by X-ray diffraction. For corroded region of materials, microstructure, element distribution and
corrosion depth were observed and determined by electro-probe microanalysis. The results show that after being corroded,
the structure of TiN/ 0'-Sialon material is composed of slag zone, penetrated zone and unchanged zone. With the increas-
ing TiN content in the material, corrosion depth decreases and both slag zone and penetrated zone narrow down, which
implies an improved corrosion resistance to slag. TiN/O'-Sialon shows a more excellent corrosion resistance to slag com-
pared with 0'-Sialon and ZrO,/ O'-Sialon. Corrosion depth i. e., corrosion extent of TiN/ 0'-Sialon increases with in-
creasing corroding temperature, holding time and FeO content in slag. Among the three factors, corroding temperature

exhibits more dramatic effect.
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Table 1 Chemical composition of slags

(mass fraction, %)

Sample No. FeO Ca0 Si0» ALO; MgO
1 10 36 36 9 9
2 20 32 32 8 8
3 30 28 28 7 7
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Fig.1 SEM images of sample after being corroded
(a) —Sample T1; (b) —Sample T2; (c) —Sample T3
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Fig. 2 XRD pattern of residue slag after corrosion experiment

B3 ARMEHR S K SEM 5

Fig.3 SEM images of different materials after being corroded
(a) —Sample O; (b) —Sample Z; (¢) —Al,03/C brick
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Table 2 Average corrosion depth of C+ FeOy= Fey+ CO (3)

four materials (mm)

(0} T2 Z AL, 03/ C brick

0.92 0.56 0.68 0.35
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|
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Kl 4 Fe’* 7F 4 Bkt Bl i85 K4k 4 A
Fig. 4 Linear distribution of Fe** penetrating in four materials
(a) —0'-Sialon; (b) —Zr0,/ 0'-Sialon; (¢) —TiN/0'-Sialon; (d) —Al,05/ C brick
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Fig. 5 Relation between average corrosion depth and three factors
(a) —Sample T1; (b) —Sample T2; (c) —Sample T3
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