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Effect of MnO, on Properties of a—Alumina Ceramic

Supports in Composite Sintering Auxiliaries
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Abstract: The a—Al,0, ceramic support was prepared by extrusion-forming and solid sintering methods. The effect of
MnO, addition on the performance of ceramic support was mainly studied. Mercury intrusion method, self-made pure water
flux measurement device, three-point bending method, mass loss method, SEM and XRD were used to analyze the porosity,
pure water flux, flexural strength, acid and alkali corrosion, surface morphology and crystal phases of the a—Al,O; ceramic
support. The results show that; MnO, can form a solid solution Mn,AlO, with alumina, which deforms the lattice and increa-
ses structural defects, thereby lowering the sintering temperature and promoting the sintering of the o —Al,0; ceramic
support. When the additive amount of MnO, is less than 0. 5%, the sintering is incomplete, and when the additive amount of
MnO, is more than 2%, the crystal grains grow differently. The optimum dosage of MnO, is 1. 5%, where the prepared sup-
port has a good performance with a porosity of 38.25%, the flexural strength is 80.3 MPa, the pure water flux is
6579.52 L/(m” - h - MPa) , the weight loss rate of acid/alkali corrosion is only 1.22%/0. 90%.
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Table 1 Main chemical composition of aggregate ( w /%)

Composition Al 04 Na, O Si0, Fe, 04
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Fig. 1  Self made pure water flux testing device with internal pumping
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Table 2 The radius of cations in some sintering auxiliaries and the
cationic accumulation mode and structural type of the

corresponding oxide crystals

Cationic accumulation Structural type

Cation  Radius/nm

mode of oxide
Al 0.053 Hexagonal close packing ~ Corundum type
Fe®* 0.064 Hexagonal close packing ~ Corundum type
Mn** 0.053 Twisted cubic packing Silica type
Mg?* 0.065 Cubic packing NaCl type
Si* 0.041 Interconnected tetrahedron Silica type
Ti*t 0.068 Twisted cubic packing Rutile type
Ca** 0.099 Cubic packing NaCl type
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Fig. 2 Effect of the addition amount of MnO, on the porosity and flexural

strength of the support
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Fig. 3 Effect of the addition amount of MnO, on the pure water flux

of the support

—=— Acid corrosion weight loss rate _|
—a— Alkali corrosion weight loss rate

N - N
) EN o

-
[}

Alkali corrosion weight loss rate/%

0.8+

Acid corrosion weight loss rate/%

=
[

05 10 15 20 25 30 35
MnO,/%
Bl 4 MnO, B ok SCHE AT PR Bl 1 RE A 32 i
Fig. 4 Effect of the addition amount of MnO, on the acid and alkali

resistance of the support
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Fig. 5 Cross-sectional SEM images of the Al,O; support with different addition amount of MnO,: (a) 0.5%, (b)1.5%, (c)3.0%
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