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Corrosion behaviors of sintered mullite bodies (99% in
RD) with spherical and columnar shapes fabricated
from high-purity mullite powders synthesized using a
sol-gel processing have been investigated at 900°C,
950°C and 1000°C for 5-180 min in KF melt. For both
shapes, the reaction of the sintered mullite bodies with
KF melt proceeded from the entire surface bodies
towards the inner part uniformly at the interface. The
thickness of corrosion layer formed at the interface in-
creased relatively uniformly with increases in dipping
temperature and time, and it was revealed that the cor-
rosion proceeds parabolically. The corrosion layer act-
ed as a protective layer against the corrosion reaction
and suppressed the subsequent corrosion reaction, Us-
ing a geometrical shape-parameter depending on the in-
itial sample shape, the process of corrosion progress
could be expressed in terms of the diffusion controlled
reaction rate equation based on the unreacted core
model through the reaction layer.

Key-words : Mullite, KF molten salt, Corrosion, Unreacted
core model, Diffusion controlled reaction vate equation
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Fig. 1. SEM photograph of the surface of mullite sintered at
1650°C for 3h in air.
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Fig. 2. SEM images and X-ray line profiles of the spherical mul-
lite specimens after corrosion test at 1000°C for (a) 30min and (b)
180min in KF melt.

Fig. 3. Thickness of corrosion layer for the spherical mullite
specimens as a function of time in KF melt.
O1:900°C, @:950°C, @ :1000°C
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Fig. 4. Relationship between diameter loss and weight loss of
the spherical mullite specimens in KF melt.
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Fig. 5. Relationship between weight change and 1— (#/#,)? for
the spherical mullite specimens in KF melt.
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Fig. 6. Weight loss of the spherical and columnar mullite speci-
mens as a function of time in KF melt.

Spherical specimen; O : 900°C, @ : 950°C, @ : 1000°C
Columnar specimen; /\ : 900°C, A : 950°C, A :1000°C
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Fig. 7. Plot of time vs. R2[1—3(1—X)234+2(1—X)] for the
reaction of the spherical and columnar mullite specimens with KF
melt. :

Spherical specimen; O : 900°C, @ : 950°C, @ : 1000°C
Columnar specimen; /\ : 900°C, A : 950°C, A : 1000°C
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