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This invention relates to a process of producing
magnesium oxide of uniformly high reactlvity.

It has already been observed (cf. e.z. Bteiner
und Hilttieg, “Die Abhéngigkeit der katalytischen
Wirksamkeit verschiedener Magnesiumoxyde von
threr Darstellungsart und Vorgeschichte” in “Die
Kolloidzeitschrift”, Vol. 68 (1834), p. 253 et seq.
and Fricke und Lilke “Wirmeinhalt und Gitter-
zustand aktiver Magnesiumoxyde' in “Zeltschrift
flir Elektrochemie”, Vol. 41 (19835), p. 174 et seq.),
that the reactivity of magnesium oxide obtained
by heating magnesium carbonate or magnesium
hydroxide to high temperatures differs depending
cn the conditions under which it has been pro-
duced. In these experiments, the reactivity was
expressed In terms of the capability of the mag-
nesium oxide produced, to catalyse the reaction
2C0O+02-2C03, or of its heat of hydration; how-
ever, the reactivity of magnesium oxide 1s also
of importance in certain other chemical reac-
tions such as e.g. the production of magnesium
oxychloride by reaction of magnesia with mag-
nesilum chloride lye or with fused hydrates of
magnesium chloride; a similar case 15 the produc-
tion of anhydrous magnesium chloride by the
treatment of magnesia with chlorine in the pres-
ence of carbon, As a genersl result of these ob-
servations it was stated that the reactivity of
the product is the higher, the lower the temper-
atures at which the originating material was
Leated.

The present invention contemplates a process
for the production of magnesium oxide having a
hieh chemical reactivity and particularly of a
product consisting of particles of uniformly high
reactivity. The process may be applied to all
magnesium compounds which, under the action
of heat, are converted into magnesia.

It hag been ascertained that in order to ob-
tain magnesia having the maximum uniform re-
activity, it s mainly important to start from orig-
inating magnesium compounds which have heen
ground to a substantially uniform grain size, the
size of the individual grains being so smal] that

(a) all parts of the grain, by virtue of the
heat imparted to the grain during the heating
stage, attain the desired temperature practically
simultaneously; in this manner substantial dlf-
ferences In the properties of the elementary par-
ticle constituting the grain, which would other-
wise occur es a result of the different length of
time during which such elementary particles are
exposed to the heating temperatures, are avoided.

(b) maximum reactivity is attalned so rapidly
that the grain size does not yet hecome substan-
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tially modified; in explanation it may be observed
that the increased reactivity takes place the more
rapidly, the smaller the graln, and further, that
during the heating stage a progressive agglomer-
ation of the individusal grains to larger complexes
takes place, which, in turn, results in a decrease
of reactivity, Requirement (») therefore means
in effect that maximum reactivity, in respect of
each Individual graln must already be attained
before the unavoidable agglomeration of the
grains progresses to such an extent as to substan-
tlally diminish the reactivity of the product.

‘When employing originating materials of a uni-
form grain size determined by the aforesald re-
quirements, it has been found that the best re-
rults, In respect of reactivity of the product, are
obtained when applying extremely high heating
temperatures, higher than 700° C. up to about
1100° C. the treatment in that case being extended
only for so long that at least a substantial, and
rreferably a practically complete dissociation of
carhonic acid or water of hydration, as the case
may he, takes place, while at the same time the
maximum reactivity, which on further extending
the treatment would be impalred, is still pre-
served,

The basic prinelples outlined above are some-
what opposed to the concepiions formerly ruling:
The latter maintained that low heating tempera-
tures would result in a product having the maxi-
mum reactivity, while it has now been found that
it 1s just the exiremely high temperatures which
lead to this result; morever it 1s seen that, pro-
vided the originating materials are substantially
finely and uniformly ground, it is possible to pro-
duce a product combining maximum reactivity
with practically complete—or at ieast substantial
—dissoclation of earbonie acid and water of hy-
dration; this is achleved by selecting a sufficient-
1y high heating temperature and suficiently short
duration of treatment.

The present Invention therefore consists in a
process for the reduction of maghesium oxide of
high chemieal reactivity, which comprises heat-
ing to a temperature of ahout 800° C, to 1100° C.
a magneslum compound of the group consisting

‘'of maghesium hydroxide and magnesium car-

bonate having a substantially uniform grain size
which is so small that all parts of the grain, by
virtue of the heat transmitted to the grain during
the heating stage, attain the desired temperature
practically simultaneously and the maximum re-
activity Is attained so rapidly that the grain size
does not yet become substantially modified,

The quality of the products may, in accoid-
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ance with the present invention, he further sub-
stantlally improved by removing the product,
after dissociation has taken place, as rapldly as
possible out of contact with the high tempera-
tures and the gaseous dissociation products.

Several modes of carrying out the invention
may be employed in actual practice: Thus it is
equally possible to heat-treat the material,
ground down to the critical grain size, in & re-
action chamber from without and also to resort
to Internal heafing. In each and every case it
is only essentlal to select a sultable combination
of temperature and duration of heat treatment.
In the latter case 1t 1s of particular advantage
to inject a stream of the ground originating ma-
terial into the reaction chamber in the form of
a spray by means of a gas which not only acts
as a carrier for the material but also, by its own
combustion, furnishes the heat required for Lhe
treatment.

The grain size which is critical with a view to
oblalning products of high reactivity In sceord-
ance with the foregolng Is of the erder of about
10,000 mesh/sq. cms; this grain size is thus sub-
stantially smaller than that obtalnable by grind-
Ing processes hitherto usually employed on &
commercial scale. In order {o avold the effects
of a prolonged exposure to the high heat and
to the effects of the gaseous dissoelation prod-
ucts, the magnesia obtained may be chilled by
injecting & cold current of Inert gas into the re-
action chamber and/or the particles may be pre-
cipitated by means of precipitating electrodes.

Examples

1. Into a rotary furnace equlpped with a stir-
ring mechanism consisting of {wo sets of paddles
disposed on shafts turning in opposite directions,
and heated to 800° C. from without, the furhace
having a length of 4 ms. and an inner diameter
of 05 ms., 100 kgs, of precipitated magnesium
hydroxide and dried at 125° C., having a grain
size below 10,000 meshes per sd. cin., are poured
and passed through the furnace while energeti-
cally stirring in such a manner that the dura-
tion of passage amounts to about 2 minutes. On
issuing from the furnace, the product {s carried
into a closed cooling drum in which it 1s rapidly
chilled. The original water contant

(Mg {OH) s=MgO--H:Q)

of ghout 30% has been reduced to about 5% in
the final product. ©On cantact with magnesium
chloride lye of a specific gravity of 1.3, the prod-
uct sets within 2 minutes, the temperature of the
mixture rislng to 100° C. In the course of 10
minutes; this indicates that the product possesses
an extremely high reactivity.

2. In & similar manner and with the aid of the
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apparatus described above, 100 kgs. of ground
raw magnesite (graln size below 10,000 mesh per
5q. cm.) are treated at a temperature of 1100° C.
The Initial COz2-content of the materlal which
amounted to 42% of the total is thereby reduced
to about 10%. The product obtained displays
similarly favourable properties to those described
above In relation to that obtained from mag-
nesium hydroxide.

3. A rotary tube of 1.5 ms. length and 50 mms.
internal diameter, provited with an external heat
insulating layer, is equipped, at Its one end, with
a gas bracket proiruding over a length of about
300 mms. into the tube in an axial direction, the
bracket eonsisting of an Inner tube of 30 mms.
diameter and a concentrically disposed external
tabe of 40 mms. dlameter somewhat In the man-
ner of an oxyacetyline blow pipe. The opposite
end of the reaction tube extends Into a vertically
disposed tubular sink of 2 ms. length and 200
mms, internal diameter, the upper end of which
connects with another vertical tube In which
precipitating eleetrodes are disposed. Through
the outer tube of the blow pipe device, 40 cubic
metres per minute of illuminating gas of 7700
BTU are injected, while through the inner tube
115 cuble metres per minute of a suspension of
magnesliim hydroxide in air are blown in; ihe
latter suspension is prepared by grinding mag-
nesium hydroxide to a fineness of below 10,000
mesh per sd. cm, and suspending 150 grs. of Lthe
product abtained in every cubic metre of air by
means of a rotary plate. The gases {ssuing f1om
the blow pipe are then ignited. The reaction
tube revolves with a speed of about 3 or 4 revolu-
tions per minute. The dehydrated product lssu-
ing from the latter enters the tubular sink, in
which & small fraction consisting of not cem-
pletely dehydrated raw material particles sinks
to the bottom owing to thelr higher specific grav-
ity, whilst the bulk of the material oconsisting
of dehydrated particles Is carried in an upward
direction by means of the combustion gases and
precipitated on the precipltating electrodes in
the upper extension of the tubular sink. The
temperature was measured immediately at the
point of lgnitlon at the end of the blow pipe
amounts to 1100° C. and the period during which
the reaction material remains in the heated zone
of the reaction tube is of the order of 7% of a
second. On contacting the product obtained
with magnesium chloride lye of 1.3 specific grav-
ity, setting takes place immedlately (duration of
setting Immeasurably short), and the tempera-
ture of the setting mixture rises to 100° C, within

3 minutes.
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