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This invention relates to an improved process
for extracting Magnesia from aqueous solutions
contalning Magnesium Salts convertible by lime
such as sea-water, natural or artifical brines, etc.

Generally milk lime 1s used accordlng to the
well-known reaction.

(1) B80'Mg-+4Mg CI24+2Ca(OH) 2=
504Ce+-CaCl2+-2Mg(OH) *

Mliks of calcined dolomites containing caustic
lime have been used to the same purpose.

Unhapplly, the reaction (1) with milk necessi-
tates expensive working as magnesia is recovered
in the form of precipitates which are very volum-
inous, difficult to filter and to wash and which re-
tain very large quantities of water.

It has been found that by using lime water
which is a liquid and very diluted reagent very
good results are obtained when the reaction s
carried under the following conditions:

Mixing lime-water with the magnesium brine; '

separating the precipitate which is formed and
continuously reinjecting the precipitate from one
operation in the reaction liguids used for the next
operation so as to obtain finally, after a number
of successive operations a heavy precipitate easily
recovered, filtered and washed.

This Iime-water process has only one drawback,
it requires the manipulation of large volumes of
liquids and therefore large equipments.

I have now found that, If operatiohs are prop-
erly carried out, it is possible to obtain precipi-
tates of o quality equivalent to the precipitates
obtalned from lime-water, by using instead of a
llquid reagent such as lime-water resgents such
as milk of lime or milk of calcined dolomite more
or less diluted so that the reaction takes place be-
tween the maghesium salt solution and solid par-
ticles kept In liquid suspenhsion. The result is
that the volumes of liquids to handle and the
volumes of equipment are conslderably reduced.

For instance, the extraction of Magnesia fromn
sea-water will require for one ton of MgO the
manipulation of about five hundred cubic meters
of sea-water and about fourteen hundred cubic
meters of lime-water, In my improved process,
the volume of sea-water 1s of course not altereg
but for the suspension of lime in water I can use
a very small volume of water,

This quantity varies according to the ways and
means employed to work out my invention which
will be explained later on but it can be reduced
eventually just to the quantity necessary for mak-
ing the milk of llme or the milk of dolomite i, e.
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well under fAfteen cublic meters for one ton of
magnesisa.

The fact that these results can be obtalned by
substitution of a solld suspension for a llquid re-
agent is rather surprising because the conditions
of reaction and pH during the reaction are not
the same In the two cases.

In carrying out the invention the following steps
are used:

(I) Making a milk from the reagent {(caleined
lime, caleined dolomite, ete.). At this step heavy
impurities such as unburnt or overburnt stones
are easlly disposed of.

(II) Making from the milk & suspension of
solid particles in diluting liquid, At this step,
smaller impurities may be eliminated.

(IIT) Mixing the magnesium salts solution with
the suspension from step II together with previ-
ously formed precipitate of magnesia so that pre-
cipitation from the new reaction will always be
realised In the presence of agltated seeding prod-
ucts regularly sent back to be fed by new reactions
until proper physical qualitles of the final precipi-
tate are obtained.

(IV) Beparating the precipifates from the
mother liquids and sending beck the separated
precipitate in III untll proper qualities are ob-
talned.

In this step IV, I may work on the discontinu-
ous principle and recover the preclpitates in batch
operations but it 1s better to work In a regular con-
tinuous circuit. In this case, whenh the precipl-
tate has reached the required physical qualities
(density, filtrability, washabllity, etc.), only g
part of the precipitate is sent back to reaction and
the rest is drawn out for utilisation.

Step I.—This does not require special explana-
tlon as it is a usual and well-known industrial
operation it requires a very small amount of
water which may be any of the three qualities
mentioned for use as diluting liquid in Step IT
hereunder. At thisstep heavy impurities are het-
ter sleved out or otherwise disposed of.

Step II.—At this step we have to consider: (a)
The separation of smaller impuritles; (b} The di-
luting liquid; (c)The diluting operation.

(a) is usually slmply carried by a rough de-
cantation whereby heavier and coarser particles
are eliminated. Any equivalent means can be
employed for instance g Sieve, ete.

(b) for diluting water, I may employ either
fresh water, or the residual exhaust water from
the process but I find more advantageous to use
as diluting liquid a portion of the liquid resulting
from reaction in Step III and still containing the
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precipitate which has been formed during sald
reaction, By using the reaction liquid sent back
from Step III to Step II, the real consumption of
diluting liquid is reduced to losses and the cost is
reduced to merely small pumping expenses as this
reaction lHquid is utilised without any sort of prep-
aration or treatment. Further it acts as a seed
and facilitates the precipltation of dense material.

(¢} The diluting operation is very simple; it
may be carried in any mixing tank provided with
proper mixing devices. It wil he avantageous to
provide means to separate at this step small but
heavy {mpurities which will have escaped the
treatment in step 1.

Step III.—This step Is better carrled out In &
reaction tank where the magnesium brine is
mixed with the diluted reagent from Slep II and
with precipitate sent back from Step IV, This
precipitate may be admitted in the reaction tank
elther separately or mixed with the magnesium
brine. I generally prefer to mix it wilh the di-
luted reagent before admission in the tank.

The reactlon tank may be a simple tank pro-
vided with proper mixing devices (speclally in
case of batch operation). For contlnuous work I
generally prefer to use a reaction tank In the
shape of a longitudinal channel provided with
mixing devices where I admit first the diluted re-
agent together with the seeding precipitate at one
end anhd where I inject progressively the mag-
nesium brine in due proportion, the speed of
travel of the products from one end to the other
being so regulated that reaction is practically fin-
ished during the time taken by the lquid to reach
the exhaust.

Step IV.—This step may be carried by any de-
vice able to separate the precipitate from the
maother-lye, I generally prefer to use a decant-
ing tank.

From this separating device, the precipitate is
sent back to Step III until by working again and
again new reactlons in the presence of the pre-
cipitates from previous reactions the desired phy-
slcal qualities are obtained; when the precipitate
15 recovered and operations started again.

In continuotis work the precibitate is sent back
as a whole until proper qualities are obtalned and
thereafter a proper portion of the precipitate may
be regularly drawn out and disposed of whilst
the rest goes back ag & seed in Step III,
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The relative volume proportions of the different
tanks for operating the process will be easlly de-
Lermined by small scale tests.

Asg an example the following proportions have
given very good results, starting from sea-water
and llme milk., The figures refer to a production
of one ton MgO per hour recovered ag Mg(OH)2:;

(1°) Proportion of reagents:

Sea-water per hour____cubic meters__ 500
Ca0O (plus impurities and insolu-

bles) oo kilogs__ 1400

(2°) Volume of diluting tank_cubic meters__ 500

The mixture of milk and diluting liguid (which
was taken back from the reaction tank without
geparating the precipitate) was agitated and
Fassed through the tank in 10 to 15 minutes. The
volume of diluting ligquid was 2000 to 2000 cubic
meters per hour,

(3°) Volume of reaction tank__cubic meters.. 150

(4°) Surface of decanting tank__._.
________________ cubic meters_._. 1000 to 1500

Another advantageous way of carrying out the
invention consists with using a serles of tanks
through which the products flow progressively.

In the first tank the milk of reagent and the
seeding precipitate from the decanting apparatus
are admiltted and mixed together with a propor-
tion of the liguid from the last tank of the serles,
in the following tanks the maghesiuin brine is
admitted in fractions, Agltation is earried out in
each tank. ‘The overflow from the last tank goes
to decantation wherefrom, when the “regime” is
reached, a proportion of precipitate {s sent back
to the first tank and the surplus disposed of for
1ecovering the precipltate to be disposed of. In
this form of working the proportion of diluting
liguid may be reduced on condition that effec-
tive agitation is provided and sufficlent time is
allowed for the reactlon to be practically inished
in the last tank,

Of course, these successive tanks may be re-
placed by any equivalent apparatus such as a
channel-tank provided with proper means to in-
sure the desired successive fow, mixtures and agi-
{ation all along the channel,
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