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The present invention relates to highty refrac-
tory mortars, tamping material and materials for
repairs and coating and a process of and cement
powders for preparing them.

For the manufacture of highly refractory mor-
tars, tamping material and materials for repairs
there are chiefiy used substances which as re-
gards their maln properties resemble the basic
material of the fire-bricks to be used in masonry.
Moreover, for the protection of fire bricks there
are often used refractory coating materials con-
sisting of the same substances as the fire bricks,
or refractory coating materials contalning par-
ticularly highly refractory substances which can-
not he used in making the whole building unit
owing to thefr high cost. The highly refractory
materlals for the purpose in questton are in most
cases made up with clay as a binding agent, and
in preparing a mortar they are mixed with wa-
ter; they are hardened by allowlng them to dry
gradually, as for instance, In the case of ordinary
refractory cement. If, for instance, water-glass
1s used as a binding agent, the application of self-
hardening masses for the purpose in questlon is
possible only to a certein extent, for by the ad-
dition of alkall silicate the fire-proof character
of the material is considerably diminished.

Now we have found that self-hardening high-
Iy refractory mortars may be obtalned by using
aluming sols, namely concentrated colloidal solu-
tions of water-soluble alumina, together with
substances of a splnel-like character. On using
these mortars for industrial purposes they have
the great advantages of a self-hardening mortar
sultable also for highly refractory structures.
The alumina sols are made in known manner
from aluminium chloride by ellmination of the
chlorine and they may be applied in any desired
eoncentration, either in a thlnly liquld or vis-
eous solutlon.

Among the spinel-like compounds the residue
obtained by the alkaline extraction of chromi-
um from lts ores has been proved to be par-
ticularly sultable.

The masses thus produced are sultable as self-
hardening highly refractory mortars as well as
gelf-hardening tamping material or materials for
repalrs, painting and coating. The property of
self-hardening of the spinel-like masses, for In-
stance the aforesald residue obtained by the al-
kaline extraction of chromlum ores, which resi-
dues are generally In the form of a fine powder
is attained and influenced by burning the masses
after having been dried, so as to form a clinker-
like mass, and then grinding the clinker thus
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obtained. The flneness of grinding the finished
mixture determines the rapidity with which the
mass contalning the alumina sol sets. By the
burning operation the product ts, on the one
hand, sufficlently strongly pre-sintered, and, on
the other hand, rendered sufficiently reactive to
the water-soluble alumina.

The mortars, tamplng material, coating mate-
rlals and the lilke made from the residue of chro-
mium ores, are distinguished by an especially
good thermal conductivity and stability to varia-
tion of temperature. Bince the masses are ca-
pable of self-hardening they may be used for
the manufacture of varlious Kinds of moulded
bodles which have the speclal advantage that
they are stable in storage without being pre-
viously celcined and may be used as refractory
materials,

For a part of the resldue of the alkaline ex-
tractlon of chromium ores or the other spinel-like
compounds in the pulverised mortar there may
be substituted other substances provided that the
latter do not disadvantageously influence the
thermal properties of the finished material; there
may, for instance, be admixed other fire-proof
substances, such as groegs, as well as binding
agents, fluxing materials of various kinds and
the like.

The following example serves to {llustrate the
invention, but it is not intended to limit it there-
to:

The residue of the alkaline extraction of chro-
mium ores Is heated to a temperature of 1400° C,
then cooled and ground. The ground product is
sieved. From the sieved graln fractions a ce-
ment powder of the following composition Is
made:

Per cent
The ground product passed through a sleve
of 500 meshes per square centimeter but
retained by a sleve of 900 meshes per square
centimeter
The ground product passed through g sleve
of 2310 meshes per square centimeter, but
retalned by a sieve of 3600 meshes per
square centimeter—. . __ . ____________
The ground product passed through a sleve
of 10,000 meshes per square centimeter__-
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100 grams of the cement powder thus obtained
are mixed with 35 cc. of alumina sol of specific
gravity 1.45. The mass sets after a short time
and after three days it shows an average strength
of 50 kllos per square centimeter. Test pleces
from this mass are attacked nelther by water
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nor by alkall lye, In the cold as well as at boiling
point.

The hardened masses show a refractoriness of
more than Seger cone 38 (corresponding with a
temperature above 1850° C) and soften (ta-point)
under a pressure of 2 kilos per square centimeler
at 1320° C. The “ta-point” is that temperature
at which a c¢ylindrical test plece under load ceases
to expand as its temperature rises but is short-

ened by a jolt due to the softening of the plece. 1
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The coarse fractions of the pulverised mortar
may be exchanged for fire-proof grogs of the
same size of grain; the property of hydraulically
hardening is preferably provided by the finest
fractions of the spinel-like compounds. There
may also be admixed fluxing materials and bind-
ing agents of any known kind.
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