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Table 2 Thermodynamic data of the phases in Reaction (5) at different temperatures

AGY/k] « mol !

T/K Gh/kJ » mol~!
K,OCs) Al SiO5 (s) KAISIO, (s) Al, O3 (s)
298 —391. 24 —2619. 86 —2161. 63 —1690. 46 —382.76
400 —402.12 —2631. 45 —2177.19 —1696. 99 —386. 35
600 —430.06 —2665.13 —2217.70 —1716. 78 —391. 86
800 —464.52 —2710. 54 —2269.09 —1744. 06 —396. 64
1000 —504. 30 —2765. 31 —2329. 46 —1777.39 —401. 39
1200 —552.27 —2827. 86 —2396. 88 —1815. 74 —401. 51
1400 —603.78 —2897.11 —2470. 26 —1858. 37 —400. 89
1600 —658. 36 —2972. 26 —2548. 80 —1904. 76 —399. 48
1800 —715.62 —3052.71 —2631. 90 —1954. 49 —397.25
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Fig. 2 XRD patterns of different samples after alkali erosion (1300 ‘C X5 h)
2.4 SEM s ,
1300 C X5 h , 3 ,
SEM 3 s, 3 KAISiO, . 3(d)
3 o 3 3 , AR90 , B
: : ALO, &
Kg SO/l Alg Og ’ o
3 ( b) D) CAZ D) D) )
MA ,  CA, MA ;
b 3 b b
CAZ/MA B‘Alz Og (Kz O * ’
11A1, 05, 3(o) ,

(a) AR90

3 1300 CX5h

)
SEM

Fig. 3 SEM photographs of different samples after alkali erosion (1300 C X5 h)
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33 (x5/%)
Table 3 Micro-area molar compositions in Fig. 3
Mg Al Ca Si K S Cl O
1 1. 39 8. 06 — — 13.16 6. 84 — 70. 55
2 1.18 24.71 0. 56 — 3.94 — — 69. 62
3 — 10. 89 - 12.31 7.67 — - 69.13
4 — 44,56 - — 5.78 — - 49. 66
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Anti-alkali corrosion properties of different refractory raw materials

Xie Jing', Gu Huazhi', Duan Hui', Shao Zhijun®, Li Hongming®, Sun Guangsi*

(1. The State Key Laboratory Breeding Base of Refractories and Ceramics., Wuhan University of Science and
Technology, Wuhan 430081, China;2. Yixing Furnace Roof Sealing Industry Co. , Ltd. , Yixing 214225, China)

Abstract: The anti-alkali corrosion properties of white corundum, tabular corundum, andalusite,
CaAl, O;/MgAl,Ol, (CA,/MA) composites, alumina enriched magnesia-alumina spinel AR90 and
AR78 were studied by thermodynamic analysis and microstructure observation. Results show that al-
kali salts react with AR90, AR78, CA,/MA, respectively, to form a small amount of low density po-
tassium -AlL O; (K, O « 11AL O;) and KMg, Al;; Oy 5 the volume expansion of these refractory raw
materials by these reactions is smaller and the linear change rate of the materials satifies the standard
requirements of anti-alkali corrosion. Alkali salts react with white corundum, tabular corundum and
andalusite, respectively, to form a large amount of low density K,O ¢ 11Al,0, and KAISiO, com-
pounds; the volume expansion of these refractory raw materials by these reactions is larger and the
linear change rate of the materials can not meet the standard requirements of anti-alkali corrosion.
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[ i



