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ABSTRACT

Ceramic material, having the general formula:
AxByO2- o
wherein

x <= 1, vy = 1 and -1 < & < 1;
A is one or more metals selected from the group of Ti, Z2r,

Hf, Ce and Th or mixtures thereof;
B is at least two metals selected from group 23, 3b and the

lanthanide group of metals.
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(a) TITLE OF THE INVENTION

FLUORITE CERAMIC MATERIAL

(b) TECHNICAL FIELD TO WHICH THE INVENTION RELATES

The present invention relates to a ceramic material. In particular, it related to fluorite-
type ceramics for use in the preparation of ion- and/or electronic-conducting ceramic products.
In particular, it relates to membranes which are useful for the separation of oxygen and oxygen-

containing gas mixtures and for electrolytes in fuel cells and electrochemical reactors.

(c) BACKGROUND ART

Fluorite ceramic materials for use in oxygen transport

membranes have the general formula:

pﬁ(Byoz -

where

X s landy s 1 and - 1 < 6 < 1, and

A 1s one or more metals selected from the group of Ti, Zr,
Hf, Ce and Th,

B 1s Sm plus at least one metal selected from the group 2a

and 3b and other lanthanides.

Classical ceramic materials for oxygen conductors are based
on zirconia doped with metal €.2., Y, Mg and Ca.

Other ceramic oxygen conductors are based on ceria doped
wlth metals €.g., ¥, Sm and Gd. Thes2 materials may

exhibit mixed i1onic and electrenic concductivity depending
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-2 -
on oxygen partial pressure. The ceria based materials have higher conductivity than
the zirconia based materials at temperatures below 1000°C which makes the ceria
based ceramics potential for commercial oxygen separation, fuel cell application and
catalysts. However, prices for pure ceria and pure dopants are prohibitive for a more
wide-spread commercialization. Furthermore, the pure mixed oxides typically used

may be very refractory and very difficult to sinter into dense ceramic components.

(d) DESCRIPTION OF THE INVENTION
The nvention provides a novel ceramic material having fluorite structure with high

oxygen ionic or mixed oxygen ionic and electronic conductivity at high or

intermediate temperatures.

In accordance with the present invention, the novel material has the general formula:
A,B,O,;

where

X<1l,y=<land-1 <06 < 1and A is one or more metals selected from the group

of Ti, Zr, Hf, Ce and Th, B is at least two metals selected from the group 2a, 3b and

other lanthanides.
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(e) AT LEAST ONE MODE FOR CARRYING OUT THE INVENTION

The Ce containing fluorites may be produced by replacing
pure Ce raw materlials with cheaper Ce concentrates based on
partly refined bastnasite minerals. As the prices for pure
dopants designated B in the general formula may be prohibi-
tive for a more widespread commercialization these compo-
nents are replaced according to the present investigation
with “"impurs parctly rafined mixed oxides containing Sm, Gd

and VY.
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CLAIMS

1. Ceramic material, having the general formula:
wherein x <= 1, vy s 1 and -1 < 6 < 1:

A 1s one or more metals selected from the group of Ti, 2r,
Hf, Ce and Th or mixtures thereof:

B 1s at least two metals selected from group 2a, 3b and the
lanthanide group of metals.

2. The ceramic material of claim 1, wherein A com-

prises Ce concentates of bastnasite minerals.

3. The ceramic material of claim 1 or claim 2, wherein B

comprises mixed oxides of Sm, Gd and Y.
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