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.A Study on the Effect of Magnesium Oxide Addition and the Corrosion
Behavior of High-Alumina Ceramics in Hydrochloric Acid Solution
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High purity of ALQO, powder was mixed with various amount of MgO as a sintering additive.
The mixture was pressed and sintered at 1,650C for 3 hours in electric furnace. Spinel(MgO-Al:O3)
as a secondary phase was observed in the matrix in sintered Al,O; body. A lot of micropores which
was thought to be formed due to volume expansion at spinel synthesis was observed. The best
result of densification was obtained for addition amount of 1 wt% MgQO. Also above amount of 1 wt %
MgO was observed the increase of micropores. Corrosion behaviors in a acid i. e. 35% HCI solution
was studied. The corrosion in the grain boundary and weight loss was increased with increasing

of dipping time. A corundum phase was superior phase to spinel phase to corrosion-resistance in

HCI solution.
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Table 1. Mixing ratio of alumina(Al.O;) with mag-
nesium oxide(wt%)

Sample S, S, s, S,
Comp.

ALO; 100 99 97 95
MgO 0 1 3 5

o Aluminium Oxide(Al;0;, 0.8um
Weighing
99.9%)
Magnesium Oxide(MgO, 99.0% )
C1wt%, 3wt%, Swt%
Mixing  — Organic binder(Acacia powder)
. 1ton/cm?, 40L X 20W X 10D(mm)
Pressing _[ ) .
(Isostatic pressing)
] Electric furnace
Sinteri
ntering [ 1,650°C X 3hrs
Polishing  — Polisher, SiC Paper.
Chafacteri;aé_
— XRD, SEM, XRF.
Measurement

Fig. 1. Flow chart for experimental procedure
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Fig. 2. Physical properties of high-alumina cera-
mics with MgO addition.

Table 2. Chemical composition of high-alumina ceramics with magnesium oxides(Mg0O wt%)

Sample Comp. g, ALO;  Fe0 Ca0 MgO TiO, Total
Si(ALOy) 0.12 99.65 0.06 0.06 0.06 - 99.95
S.(MgQO 1wt%) 0.21 98.54 0.08 0.07 0.98 - 99.88
S:(MgO 3wt%) 0.26 96.52 0.07 0.07 2.94 - 99.86
S{(MgO 5wt%) 0.08 94.44 0.06 0.07 510 - 99.75
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Fig. 3. XRD pattern of high-alumina ceramics with
magnesium oxide(MgQ) addition.
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Fig. 4. SEM photographs of high-alumina ceramics
with magnesium oxide(MgQ) addition.
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Fig. 5. XRD pattern of high-alumina ceramics with
magnesium oxide(MgO) addition after corrosion

test(100hrs).
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Fig. 6. XRD pattern of high-alumina ceramics with
magnesium oxide(MgO) addition after corrosion
test(15days).
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Fig. 7. XRD pattern of high-alumina ceramics with
magnesium oxide(MgO) addition after corrosion
test(30days).
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Fig. 8. SEM photographs of high-alumina ceramics
with magnesium oxide(MgO) addition after corro-
sion test(100hrs).
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Fig. 9. SEM photographs of high-alumina ceramics
with magnesium oxide(MgQ) addition after corro-
sion test(15days).
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Fig. 10. SEM photographs of high-alumina cera-
mics with magnesium oxide(MgQO) addition after
corrosion test(30days).

14.6

140 | 100hrs : —
15days  ----
13.0 |- 30days : "ot o

120 1 <

110

70
6.0 |

50 -

Weight Loss (mg/cm?®)

40}
20
10+

Fig. 11. Weight change of high-alumina ceramics
with magnesium oxide(MgO) addition after corro-
sion test(mg/cm?).
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