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A Study on the Physical Properties of Alumina with Oxides Addition and

its Corrosion Behavior in Alkaline Solution

W. Song, K. J. Kim

Dep’t of Chemical Engineering, Chunbuk National University

In the sintering process for high purity alumina, the oxides are usually added in
the conventional ceramic process to minimize abnormal grain growth and also to
control residual porosity.

In this study, MgO, SiO;, and TiO, were added to alumina and their physical
changes of characteristics were investigated in terms of the sorts and quantities of
oxides added. The flexure strength was examined using the ball-on-three ball
method and the micro- structure by measuring apparent density and also by ana-
lyzing scanning electron microscopes. Corrosion tests were carried out in 35wt%
NaOH solution with the lapse of time to observe their chemical changes.

The results can be summarized as follows ; the secondary phases appeared as spi-
nel, mullite, and aluminium-titanate when annexing MgO, SiO;, and TiO,
respectively with alumina as expected. The pore structure and micrograin size of
alumina ceramics were clearly changed due to a densification when a proper
amount of oxide was added, and consequently the addition of 0.5wt.% MgO and
1wt.% of SiO, showed the best results in flexure strength and corrosion tests. In
the case of TiO,, addition of 0.5wt.% was most acceptable in the range examined.
The anti-corrosion behaviors of specimens improved in the order of SiO,<MgO,
whereas TiO; couldn’t be expected as an anti-corrosion oxide.
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Table 1. Mixing properties of alumina with vari-
ous additives

wt%
AlLO, | MgO | ALO; | SiO; | AL,O, [ TiO,
100 0 995 | 05 | 995 | 05
99.5 0.5 99 1 99 1
99 1 97 3 97 3
97 3 95 5 95 5
95 5 93 7 93 7
93 7 90 10 90 10
90 10 85 15 85 15
85 15 80 20 80 20
80 20 72 28 | 70 30
72 28 50 50
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Fig. 1. Changes of density ratio of pure Al,O,
with sintering time at 1650°C
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Fig. 2. Density changes of specimens with tem-
perature for 3 hours
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Fig. 4. Schematic illustration of a ball-on-three-
ball loading system(ReF. 32)
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Fig. 6. SEM photographs of Al,O; with MgO addition
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Fig. 7. Density changes of Al, 0, with oxides addition
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Fig. 10. SEM photographs of Al,O; with 0.5wt%
MgO addition immersed in 35wt% NaOH solution
at 90°C
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Fig. 14. SEM photographs of Al,O0, with SiO,
addition immersed in 35wt % NaOH solution at
90T
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(d) 50wt%

Fig. 15. SEM photographs of Al,O, with TiO,
addition
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