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(37) Abstract

The invention relates to a refractory ceramic mass which consists of 60 to 99 wt— % of sintered MgO and 1 to 40 wt.— % of a
manganese~containing spinel.

(57) Zusammenfassung

Die Erfindung betrifft eine feuerfeste keramische Masse, bestehend aus 60 bis 99 Gew.—% MgO-Sinter sowie 1 bis 40 Gew.—% eines
Mangan enthaltenden Spinells.
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Refractory ceramic mass and use thereof

Description

The invention relates to a refractory ceramic mass as well as

to 1ts use.

Specifically the invention relates to a basic refractory
ceramic mass based on MgO sinter (sintered magnesia). MgO-
sinter 1s an essential component of all MgO and MgO-spinel-
products. In mineralogy MgO éinter 1s called periclase. A main
raw material for the production of MgO sinter is magnesite,
l1.€. magnesium carbonate or a synthetic magnesia basis |
respectively. To adapt specific material behaviours,
specifically in order to improve the chemical resistance
against slags, to improve ductility as well as temperature
change resistance refractory ceramic masses based on MgO sinter

in combination with various additional components are known.

This includes chromite (chromic ore) for the production of so
called magnesia chromite bricks. The advantages of such bricks
are less brittleness and higher ductility respectively compared
with pure magnesia bricks. Furthermore a better corrosion

resistance against non basic slags is presented.

Although such products have been proofed in the past there is a
permanent object to optimize refractory ceramic masses and

workpieces (moulds) made thereof. For example products are

required for the lining of industrial furnaces, wherein
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considerable mechanical forces onto said refractory lining may
be expected, which brittleness being as small as possible. This
includes for example rotary kilns in cement industry where
considerable mechanical forces onto the refractory lining may
be expected because of a deformation of the furnace but as well
furnaces in the steel- and non-ferrous metal industry, where
mainly thermal stresses lead to problems during heat up and

temperature changes.

If chromite containing products are used a relatively high
content of alkallis and carburizing conditions, mainly based on
the fuel used in an industrial furnace, lead to problems. The
formation of alkali-chromate and alkali chromium sulphate as

well as the presence of chromium VI present environmental

problems.

Insofar Al;0; containing products have been developed produced
by the addition of alumina or Magnesium Aluminum Spinel
(MgAl;04) to a brick mixture (MgO-matrix). These qualities
being free of chromium oxide partly present very good
mechanical properties but they require mostly expensive and

high quality raw materials.

DE 35 27 789 Al describes ordinary ceramic workpieces within
the manufacturing of which during the firing process minerals
of the system R**O x R,;>0; are formed, wherein R?** shall be
magnesium and iron and R*® aluminum, chromium and/or iron
respectively. Besides an often unspecific formation of the said
minerals during the firing process such bricks are as well not

sufficiently alkali resistant or resistant against melts.

DE 44 03 869 C2 describes refractory masses and workpieces
formed thereof, comprising, besides MgO sinter a pre-

synthesized spinel of the hercynite-type. Such bricks have been
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proved extremely good éspecially because of their high micro-
structural elasticity. But their resistance against alkali- or
alkall salt attack should be better.

It 1s an object of the invention to provide a refractory
ceramic mass, which, after being processed into burnt
workpieces, provides mechanical properties and a ductility
comparable with corresponding data of bricks according to DE 44
03 869 C2Z and further presenting an improved resistance against
alkali- or alkali salt attack. The brick should be usable in
furnaces, in which an alkali- or alkali salt resistance

especlally in combination with a reduced thermal conductivity

1s required.

Surprisingly it has now been found that this object may be
solved by a combination_of a MgO sinter with at least one
spinel of the Galaxite type (Mg, Mn) (Fe, Al),0, or Jacobsite
type (Mg, Mn) (Fe, Al),0, .

Correspondingly the invention relates in its most general
embodiment to a refractory ceramic mass, comprising

a) 00 to 99 wt.-% MgO sinter,

D) 1 to 40 wt.-% of at least one spinel of the Galaxite or

Jacobsite type.

The MgO sinter may completely or partially be replaced by fused

magnesia.

The at least one spinel is preferably added to the MgO sinter
during processing as a pre-synthesized spinel, but it may as

well be formed in-situ during firing.

According to an embodiment the proportions of MgO sinter are
precised to 85 to 97 wt.-% and those of the spinels to 3 to 15

wtL.—-%.
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The composition of the Galaxite or Galaxite-like spinel should

be within the following ranges:

a) 25 to 55 wt.-% manganese, calculated as MnoO,
b} 45 to 65 wt.-% Al,0s3,
C) < 15 wt.-% MgO,

d) < 5 wt.-% 1ron, calculated as FeO,

e) remalnder: impurities.

Thus, an example of the composition of the spinel is:

a) 51 wt.-% Al,03,

b) 39 wt.-% MnO,

C) 1 wt.-% MgO,

d) 4 wt.-% FeO + Fe,0s3,

e) remalnder: 1mpurities.

The composition of the Jacobsite or the Jacobsite like spinel

1s given as follows:

a) 15 to 35 wt.-% manganese, calculated as MnoO,
D) 60 to 70 wt.-% iron, calculated as Fe;0;,

C) < 22 wt.—-% MgoO,

d) remainder: impurities.

Thus, an example of the composition of said spinel may be as

follows:

a) 23 to 30 wt.-% manganese, calculated as MnoO,
b) 66 to 70 wt.-% 1iron, calculated as Fe;03,

d) remalinder: impurilities.

In any case the components of the spinels mentioned add each
other to 100 wt.-%.
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Further embodiments of the invention provide for use of at
least one spinel as a fused spinel; but as well a sintered

spinel may be used.

While the MgO sinter should be used in a grain fraction < 8 mm
and, according to an embodiment, < 5 mm, it has been found
useful to provide the spinel(s) 1n a smaller fraction compared

wlith the MgO sinter, whereby the upper grain size should be

about 5 mnm.

Thus, a partial fraction of the MgO sinter may be provided as a
fine fraction < 125um, whereby this part may be 10 to 35 wt.-%,

according to an embodiment: 15 to 30 wt.-%, related to the mass

1n total.

The reaction and sinter mechanism are not yet fully understood.
The improved mechanical properties as requlred and achieved may
be explained according to actual knowledge that no completé
dense sintering 1s achieved between individual mass components
so that even the fired, refractory workpiece, produced on the
basis of said mass, keeps a certaln "elasticity” (flexibility).
Because of different elasticity modulus of the sinter and the

spinel respectively cracks, 1f any, may be formed just under

mechanical load.

The ductility of fired refractory bricks, produced by use of

said new mass present a ductility similar to those of bricks

according to DE 44 03 869 CZ.

Bricks according to the invention specifically present a strong
reduction in corrosion by alkalis and alkalli salts. In a
practice-oriented laboratory test bricks according to the
invention comprising a high MnO content of that Galaxite spinel

have been tested against alkali salts of the system K,0-Na,O-
Cl-S.
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In subsequent mineralogical tests a characteristically improved

alkali resistance could be registered compared with hercynite-

spinel-MgO-bricks.

Additionally, the thermal conductivity of said bricks is

favourably reduced.

When a Jacobsite spinel was used the alkali resistance could
further be improved. The alkali resistance is related to the
refractory brick material in total, that means for example as

well to possible (further) components such as an MgO x Al,0;:-

addition to the refractory brick mass.

Compared with conventional bricks on basis MgO in combination

with an MgO x Al,0s-spinel the thermal conductivity could be
reduced up to 50% and is about 3,7 W/mK at 200° C and 3,2 W/mK

at 800° C.

It has further to be pointed out that along the temperature
range stated (for example 200 to 800° C) low and nearly

constant thermal conductivity is achieved. While the thermal
conductivity with said disclosed conventional bricks based on

84 wt.-% MgO and 16 wt.-% MgO-Al,0;-spinel was reduced from 6,5
W/mK (200° C) to 4 W/mK (800° C), i.e., about one/third, the

comparative figures of a brick comprising 92 wt.-% MgO and 8

wt.-% Jacobsite spinel where 3,7 and 3,2 W/mK respectively,

corresponding a reduction of just about 15%.

Further the bricks present a good hot corrosion durability.

This all makes its use as a lining material in cement rotary

kilns especially suitable.
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Refractory ceramic mass and use thereof

Cl ailims

1. Refractory ceramic mass, comprising:

a) 60 to 99 wt.-% MgO-sinter,
D) 1 to 40 wt.-% of at least one spinel of the Galaxite-

or Jacobsite type.
2. Mass according to claim 1, comprising:

a) 85 to 97 wt.-% MgO sinter,
b) 3 to 15 wt.-% of at least one spinel of the Galaxite-

or Jacobsite type.

3. Mass according to claim 1, wherein the Galaxite spinel
comprlses:
a) 25 to 55 wt.-% manganese, calculated as MnO,

b) 45 to 65 wt.-% Al,03,
d) < 5 wt.-% iron, calculated as FeQ,

e) the remainder being impurities.
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4. Mass according to claim 3, wherein the Galaxite spinel

comprlses:

a 35 to 42 wt.-% manganese, calculated as MnoO,
b 45 to 55 wt.-% A1203,

C

)
)
) < 5 wt.—-% MgO,
)
)

d < 5 wt.-% 1ron, calculated as FeO,
e the remainder being impurities.
5. Mass according to claim 1, wherein the Jacobsite spinel
comprises:
a) 15 to 35 wt.-% manganese, calculated as MnO
D) 60 to 70 wt.—-% 1ron, calculated as Fe,0s3,
C) < 22 Wt._% MgO[
d) the remalinder belng 1mpurities.
6. Mass according to claim 1, wherein the Jacobsite spinel
comprlses:
a 23 to 30 wt.—-% manganese, calculated as MnO,

)

b) 66 to 70 wt.-% 1ron, calculated as Fe;0;,
)
)

d the remalnder beling impurities.
7. Mass according to claim 1, whereln at least one spinel 1is

a fused spinel.

8. Mass according to claim 1, wherein the MgQ sinter 1is
provided in a grain fraction < 8 mm and at least one

spinel 1s provided 1in a grain fraction < 5 mm.




10.

11.

12.

13.

14.

CA 02317009 2000-06-28

Mass according to claim 1, wherein the MgO sinter is

provided in a grain fraction < 5 mm.

Mass according to claim 1, wherein at least one spinel is

provided in a grain fraction < 3 mm.

Mass according to claim 1, wherein the MgO sinter 1s at

least partially replaced by fused magnesia.

Mass according to claim 1, being free of chromium-

containing components.

Use of a mass according to one of claims 1 to 12 for

manufacturing fired refractory workpieces.

Use of a workpliece according to claim 13 in furnaces, 1n
which said workpiece is exposed to an alkali- or alkali
salt attack.
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