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2 'Claims.

1

It is known to grind blast- furnace slag, after it
has been previously ‘dried, in order to obtain a
commercial hydraulic binder in powder form, the
catalyser thereof being added during or after the

grinding. - The catalyser generally used is Port- -

land cement in clinker or in powder forin, accord-
ing to whether it is being added during or after
the grinding of the slag.

It is dlso. known togrind by a wet method gran-
ulated blast-furnace slag in order to obtain, under
the form of a paste, a hydraulic binder of very
fine grain size, and one that has latent hydraulic-
binding properties, which thus appear only after
the binder will be put in the presence of a cata-
lyser such as Portland cement.for example.

Such grinding by the wet method is known to
show véry greatadvantages over the dry grinding,

- since it enables to obtain a fineness of the ground

particles as is impossible to achieve by the dry
grinding into powder. Moreover, it enables a
large saving in the required motive power. Fi-
nally, it obviates the serious drawbacks encoun-
tered with the simultaneous dry grinding of the

-slag and its catalyser, which dry grinding yields

respective grain sizes of the slag'and its catalyser,
which are insufficient and in reverse relationship

“with respect to what is necessary in order to ob-

tain a hydraulic binder of high quality.  Indeed,
by the simultaneous dry grinding, the slag, which
is the least active component, while being at the
same time the hardest to be ground, w111 be ground
to the largest grain size.

However, the paste obtained by the wet grind-
ing method includes about 26% of water. For this
reason-it has the disadvantage that it must be
constantly kept in movement in order to avoid
sedimentation. As a result, the said paste must

- -practically be prepared on the spot of use and;

moreover, must virtually be used as .its produc-
tion proceeds, considering the need of agitation.

Preparing the paste in situ and keeping it con-~
stantly in movement requires the mounting of a
suitable grinding and triturating plant. on’ the
yard. . It has been found that the binder would
loseé its qualities if it is stocked in the state of a
paste without permanent precautions as to tem-
perature and agitation; consequently, a very im-
portant progress is achieved if the slag which has
been ground by the wet method may, after grind-
ing, be brought into a state that will enable it to
be stored, with all the qualities inherent to the
said paste, and under the form mostly convenient
for its stockage and for its subsequent use at any
time with the proportion of catalyser correspond-
ing to. the quality of the types of concrete to be
produced.
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"is not added unless at the moment of use.

(CL 106—117)
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The present invention brings into -effect the
possibility of storing, under a suitable form, the
ahove -specified hydraulic binder and enables to
convert the paste ebtained by wet grinding, into
a- powder that retains all the initial qualities of
the paste, it is to say that the original paste may
be recomstituted by simply mixing the powder
with water. ‘ _ }

To this end, and according to the invention,
the binder in powder form is obtained by drying
the paste resulting from the wet grinding of the
granulated slag, immediately after grinding, such
drying being preferably carried out at a relatively
low-temperature, as rapidly as possible, in thin,
segregating layers.

To this end the water is in the first place par-
tially removed from the paste. "This step may be
carried out without the action of calorific energy
and without direct man-power, in any suitable
apparatus such asfor decanting, filtering or cen-
trifugal drying, or with.the help of any other
means enabling to remove a large proportion of
the water contained in the paste. The thus
treated material is subsequently advantageously
subjected to a drying action, which may, if de-
sired, be completed by a dispersing action in suit-
able apparatus which eliminates the remainder of
the water; thermal energy, vacuum, infra-red
rays, radio-frequency, or any other agent may
be used to thisend. Such apparatus may be con-
stituted e. g. by rotary -bullet or blade dryer.
At the end of the latter step the treated product
appears under the form of an extremely fine pow-
der having completely dispersed particles.

It should be noted that the steps of dehydra-
tion and dispersion above described are conven-
iently carried out in such conditions that the tem-
perature of the mass remains relatively low, ad-
vantageously lower than 50° C., so as to eliminate
any danger of altering the treated product. Put-
ting the particles into a state of complete disper-
sion results in securing such a pulverization that
the grain size obtained is still smaller than that
of the initial paste.

It will be understood that owing to the fact
that the paste is thus transformed into a powder
retaining all the hydraulic properties of the slag,
it hecomes possible to use such hydraulic binder,
with all its advantages, in any place, at any time
and without limitation of stoeking time.

The said powder may be supplied in sacks, un-
dergo transportation or be kept in a store, with-
out the risk of alteration, provided the catalyser
Con-
trary to this, conventional cements containing the
catalyser are very vulnerable -to ‘storage -and
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transport and get the quicker “blown away” and
altered the greater the fineness to which they
have been ground.

One of the essential features of the new process
consists, ‘moreover, in obtaining a powder of
much greater fineness than can be achieved
with the conventional dry grinding methods.
The great fineness of particles obviates the well
known drawbacks due to the fact that less finely
ground iron cements do not retain water. More-
over, the speed of hydration of a hydraulic binder
and, therefore, its hydraulic efficiency, is a direct
function of the fineness of its particles.

Finally, it is worth to mention the consider-
able economic advantage that results from the
possibility of preparing and treating the above
described binder in a central factory, where it
can be stored, and whence it can be despatched
in sacks to the place of use.

Since the production of cement according to
the invention does not require any burning of
the mass, it may be effected in very simple in-
stallations, this being a great economical ad-
vantage. The powder cement according to the
invention is also very advantageous for the prep-
aration of very dry concrete, the use of which
becomes more and more frequent. Indeed, if
use is made of the paste obtained by wet grind-
ing slag, which paste still contains a rather
great proportion of water, it is necessary to add
a relatively great quantity of Portland cement
in order to obtain the desired water/cement
ratio.  On the contrary, when use is made of
‘the cement according to the invention, such =a
convenient ratio may even be obtained without
the addition of Portland cement, by simply using
any catalyser, for instance a soluble base, such
as soda, it being sufficient to conveniently de-
termine the quantity of mixing water.

I claim:

1. The method for the preparation of a hy-
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draulic cement consisting of the steps of grind-
ing blast furnace slag while wet to finely di-
vided form, rapidly drying the ground product
substantially immediately after grinding at a
temperature below about 50° C. to reduce the
slag powder to dryness whereby the slag pow-
der. is capable of sftorage indefinitely without
substantial loss of reactivity for cement for-
mation, and mixing the powder with water and
catalyst immediately in advance of use as a hy-
draulic cement.

2. The method for the preparation of a hy-
draulic cement consisting of the steps of grind-
ing blast furnace slag while wet to finely divid-
ed form, removing the major portion of the
water from the wet ground slag by mechan-
ical means, rapidly drying the remainder at a
temperature below about 50° C. to reduce the
slag powder to dryness whereby the slag pow-
der is capable of storage indefinitely without
substantial loss of reactivity for cement forma-
tion, and mixing the powder with water and
catalyst immediately in advance of use as a hy-
draulic cement.

) VICTOR TRIEF.
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