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No Drawing.

This invention relates to products contain-
ing magnesium compounds and to the proec-
ess of manufacturing basic magnesium car-
bonate. It is addressed to the recovery of

5 magnesium values from highly diluted solu-
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tions of basic magnesium carbonate. .
Basic magnesium carbonate has approxi-
mately the formula '

3MgCOs.Mg (OH).3H.O

Tt is commonly spoken of as light magnesia,
magnesia, magnesium carbonate, etc. and is’

an extensively used commercial product.

Because of its lightness, bulkiness, porosity’
‘and certain other physical characteristics, it

finds wide use in the manufacture of heat In-
sulating materials.  ° '

Basic magnesium carbonate is soluble to a
slight extent in water, its solubility decreas-
ing as the temperature of the liquid is.in-
creased. Where basic magnesium carbonate
is obtained by precipitation from a water so-

lution of magnesium bicarbonate, as with

hedt, a proportion remains unprecipitated
and dissolved in the liquid.

The usual commercial process of manufac-
turing magnesium carbonate consists essen-
tially in securing a water solution of mag-
nesium bicarbonate at a concentration and
temperature at which it is relatively stable
and then heating it rapidly with consequent
rapid precipitation of basic magnesium car-
bonate formed by decomposition of the mag-
nesium bicarbonate. The concentration of
the raw magnesium bicarbonate liquor prior

to heating ordinarily runs approximately .

from 1.65% to 2%. The temperature of the
liquor usually runs approximately from 70°
to 80° . the temperatures'in the winter being
somewhat lower than those occurring in the
summer. At higher concentrations or tem-
peratures, magnesium bicarbonate liquor be-

comes too unstable to be employed practi- -

cally and precipitates or crystallizes spon-
taneously with evolution of CO.. .

A fter raw magnesia liquor has been heated
to precipitate the magnesium carbonate, the

precipitate is removed by some suitable-

means such as sedimentation or filtration
from the tailings liquor. Analysis of the tail-

Application filed April 18, 1929. Serial i!'o; 356,206. ‘

ings liquor ,shows that the amount of basic
magnesium carbonate remaining in solution
runs from .12% to .17% and that the aver-

age amount is about .15%. The above figures

are substantiated both by titration tests us-
ing methyl orange as an indicator and by soap
hardness tests. In addition to basic mag-
nesium carbonate, it is not impossible that
other compounds containing magnesium val-

- ues-may be present in the tailings liquor such

as minute quantities of unconverted mag-
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nesium bicarbonate or some unstable inter-

mediate compound. _

In carrying out the magnesia process rel-
atively large amounts of water are used and
the volume of tailings is great. Thus, for

example, in the manufacture of 10,000 pounds

of magnesia, the volume of tailings liquor
runs approximately 60,000 gallons. Taking

the concentration of the tailings as .15%, the

amount of basic magpesium carbonate re-
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maining unprecipitated and dissolved in this -

quantity of tailings liquor, is 750 pounds.
This amounts to 7.5% of the total yield.

~ Generally, in commercial practice, the tail-
ings and the magnesium values contained
therein are thrown away. In certain in-
stances tailings liquor have been returned to
the process and reused. This procedure is un-
desirable because it is necessary to cool the

tailings to about 80° F. after the magnesium -

carbonate has been precipitated at-approxi-
mately boiling temperature, before the liquid
can be reused according to the process. Cool-
ing the large amounts of water employed in

commercial practice, is difficult and expen--

sive. Another disadvantage in reusing tail-
ings lies in the fact that the amount of im-
purities present tends to build up where the
same liquid is used over and over again, and
this tends to increase contamination in mag-
nesia so manufactured.

Tt is the object of my invention to.afford
a practical means for recovering magnesium

values from dilute solutions of basic mag-

‘nesium: carbonate and, more particularly,

from the tailings liquor of the magnesia proc-
ess above referred to. S

According to my invention dilute solutions
of basic magnesium carbonate such ss tail-
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2
ings liquor are treated with a metal hy.
droxide (other than magnesium hydroxide)
that is somewhat soluble in water and pref-
erably with the hydroxide of a metal whose
carbonate is considerably less soluble than its
hydroxide and is also considerably less solu-
ble than basic magnesium carbonate. Cal-
cium hydroxide is a substance which I prefer
to use according to my invention and meets
the above reqnirements. Other substances
which may also be used are other alkaline
earth hvdroxides, i. e., strontium hydroxide
and barium hydroxide.

In specifying treatment with a metal hy-
droxide that is somewhat soluble in water,
it is meant that the metal hydroxide should
be at least approximately as soluble in water
as the basic magnesium carbonate dissolved
in the tailings liguor and should not be a me-
tallic hydroxide that is practically insoluble
in water.

Where dilute solutionsof basic magnesium

" carbonate are treated according to my inven-
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- of calcium hydroxide required for complete

. ar

tion, magnesinm hydroxide is formed, which
is precinitated from the solution. Where the
hydroxide of a metal is used whose carbonate
is eonsiderablv less soluble than its hvdrovide
and is also considerably less soluble than
magnesium carbonate, a metallic carbonate is
precipitated at the same time. For example,
where calcium hvdroxide is used, a precipi-
tate is thrown from solution consisting of
magnesium hydroxide and calcium carbonate.
The substances precipitated mav be readilv
recovered by suitable means. For example
they may be recovered by sedimentation

whereby the precipitate is nérmitted to-settle

and the supernatant liauid drawn off or hy
filtration .whereby the liquid containing the
precipitate in suspension is filtered to collect
the precipitate on the filter cloth. A com-
hination of sedimentation and filtration may
also be emploved to advantage.”

Tn commercial practice, tailings liquor may
be treated accordine to my invention without
cooling, and immediately following the sep-
aration of the magnesinm carbonste after it
has been precipitated with heat. In order to
make the precipitation of magnesium values,
according to my invention, as complete as
possible. it is preferable to add a slight ex-
zess of the reagent.

T have found that. from 60.000 gallons of .

tailings, approximately 1,300 pounds of
mixed magnesium hvdroxide and calcium car-
bonate are ohtainable bv the addition of cal-

cium hydroxide, according to my invention.-

Moreover, for each pound of calcium hy-
droxide, approximately 1.85 pounds of mixed
precipitates are formed, up to the amount

precipitation of the magnesium values con-
tained in solution. Theoretically, the yield
of magnesium hydroxide and calcium car-
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bonate, as computed from their molecular
weights on the basis of complete precipita-
tion from solution, would be 56.2% calcium
carbonate and 43.8%. of magnesium hy-
droxide. As a matter of fact, however, the
calcium carbonate, at the temperatures usual-
ly applicable in the use of my invention, is
somewhat more soluble than the magnesium
hydroxide and the composition of the final
Eroduct, as recovered, consists of magnesium
ydroxide and calcium carbonate in very
nearly equal proportions by weight.
Iregard it as of great advantage that mag-
nesium hydroxide, or magnesium hydroxide
mixed with a metallic carbonate, as recovered
according to my invention, have valuable and
distinctive properties and uses. For exam-
ple, T have found that they may be used di-
rectly in the composition of heat insulation
materials such as the insulation materials de-
scribed in my application for new and im-
proved heat insulating materials and compo-
sitions (Ser. No. 356,297 filing date April 18,
1929).. When magnesium hydroxide and a
metallic carbonate are precipitated simulta-
neously from a solution of basic magnesium
carbonate, the resultant mixture is very inti-
mately commingled and highly flocculated.
Mixtures so produced have greater porosity,
bulkiness and fineness of particle size, than
mixtures produced by mere mechanical mix-
ing and are therefore better adapted to heat
insulation purposes. Moreover, if the produc-
tion of basic magnesium carbonate is desired
from the recovered products, this may be
readily accomplished by saturating them in
water suspension with carbon dioxide under
pressure to form a magnesium bicarbonate
solution and precipitating basic magnesium
carbonate therefrom as in the ordinary mag-
nesia process heretofore described. Thus,
for example, a mixture of magnesium hy-
droxide with calcium carbonate may be
treated in water suspension with carbon di-
oxide under pressure so as to convert the mag-
nesium hydroxide to magnesium bicarbon-
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ate, the calcium carbonate filtered off, and -
basic magnesium carbonate precipitated and

recovered in the usual way. .

‘While T have set forth specific applications
of my invention, I have endeavored to de-
scribe and desire it to be understood that my
invention is applicable generally to the recov-
ery of magnesium values from basic magne-
sinm carbonate solution by precipitating
therefrom magnesium hydroxide or magne-
sium hydroxide mixed with a metallic car-
bonate.

T'claim: )

1. The process of recovering magnesium
values from tailings liquor produced upon
precipitating basic magnesium carbonate
from a magnesium bicarbonate solution, com-
prising precipitating therefrom magnesium
hydroxide and an alkaline earth carbonate
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y dissolving therein an alkaline earth metal
hydroxide. ' ’

2. The process of recovering magnesium
values from basic magnesium carbonate solu-

5 tion of concentration .17% to .12% compris-
ing jprecipitating therefrom magnesium hy-
droxide and an alkaline earth carbonate by
dissolving therein an alkaline earth metal
hydroxide. ' '

10 3. The process of obtaining a mixture of
magnesium hydroxide and an insoluble me-
tallic carbonate from basic magnesium car-
bonate solution comprising precipitating
magnesium hydroxide and a metallic carbon-

15 ate from said solution by adding thereto the
hydroxide of a metal whose carbonate is con-
siderably less soluble than its hydroxide and
is also considerably less soluble than basic
magnesium carbonate, and recovering the

20 precipitate.

4. The process of obtaining a mixture of
magnesium hydroxide and an insoluble me-
tallic carbonate from tailings liquor pro-
duced upon precipitating basic magnesium

26 carbonate from magnesium bicarbonate solu-
tion, comprising precipitation of magnesium
hydroxide and a metallic carbonate from said
liquor by adding thereto the hydroxide of a
metal whose carbonate is considerably less

80 soluble than its hydroxide and is also consid- .

erably less soluble than the basic magnesium
carbonate, and recovering the precipitate. -

5. The process of obtaining a mixture of

magnesium hydroxide and caleium carbonate

35 from basic magnesium carbonate solution

comprising precipitating magnesium hy-

droxide and calcium carbonate from said so-

lution by the addition of calcium hydrox-
ide, and recovering the precipitate. '

40. 6. The process of obtaining a mixture of

magnesium hydroxide and calcium carbonate

from tailings liquor produced upon precipi-

tating basic magnesium carbonate from a

. magnesium bicarbonate solution, comprising

45 precipitating magnesium hydroxide and cal-

cium carbonate from said liquor by the addi-

- tion of calcium hydroxide, and recovering

the precipitate. : ‘

7. The process of obtaining magnesinm

5 hydroxide from basic magnesium carbonate

solution of concentration .17% to .12% com-

prising mixing with said solution a some-.

what soluble metallic hydroxide and recov-
ering the precipitated magnesium hydroxide.

556 .8, The process of treating tailings liquor,.

produced upon precipitating basic magnesi-

um carbonate from magnesium bicarbonate

solution, with & somewhat soluble metallic
” pavdroxide to precipitate magnesium hydrox-
ide. o
9. The process of treating tailings liquor,
produced upon precipitating basic magnesi-
um carbonate from magnesium bicarbonate
solution, with a soluble hydroxide of a metal
€3 whose carbonate is considerably less soluble

Magnesia Process and Magnesium Values Recovery (US Patent 1,864,063, 1932)

ACL Doc 22929 - Page 3 of 4

than its hydroxide and also is considerably
less soluble than basic magnesium carbonate,
to. precipitate magnesium hydroxide and a
metallic carbonate. . v .

10. The process of obtaining basic magnesi-
um carbonate from a solution of basic mag-
nesium ecarbonate of concentration .17% to
.12% comprising precipitating ‘magnesium
hydroxide from said solution by the addition
of a somewhat soluble metallic hydroxide,
separating the precipitate from the excess
mother liquor, treating the precipitate in wa-
ter suspension with carbon -dioxide under
pressure to form a solution of magnesium bi-
carbonate, separating from the solution any
matter not dissolved, precipitating basic mag-
nesium carbonate from the magnesium bicar-
bonate solution, and recovering the precipi-
tate.

11. The process of obtaining basic magne-
sium carbonate from tailings liquor, pro-
duced upon precipitating basic magnesium
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carbonate from a magnesium bicarbonate so- -

lution, comprising precipitating magnesium
hydroxide and an insoluble metallic carbon-
ate from said liquor by dissolving in said liq-
uor the hydroxide of a metal whose carbonate
is considerably less soluble than its hydroxide
and is also considerably less soluble than basic
magnesium carbonate, separating the precipi-
‘tate from the excess mother liquor, treating
the precipitate in water suspension with car-
bon dioxide under pressure to form a solu-
tion of magnesinm bicarbonate, separating
from the solution any matter undissolved. pre-
cipitating basic magnesium carbonate from

said magnesium bicarbonate solution, and re- .

covering the precipitate. v
12. The process of obtaining basic magnesi-

um carbonate from tailings liquor, pro-

duced upon precipitating basic magnesium

carbonate from a magnesium bicarbonate so-

lution, comprising precipitating magnesium

hydroxide and calcium carbonate from said
liquor by dissolving in said liquor calcium hyv-

droxide, separating the precipitate from the

excess mother liquor, treating the precipitate

in water suspension with carbon dioxide un-

der pressure to form a solution of magnesium

bicarbonate. separating from the solution the

calcium carbonate, precipitating basic mag-

nesium carbonate from said magnesium bi-

carbonate solution, and recovering the precip-
itate. ‘

18. The process of obtaining basic magne-

sium carbonate and a mixture of magnesium

hydroxide with an insoluble metallic car-

bonate, comprising precipitating basic mag-

nesium carbonate from-a solution of magnesi-

um bicarbonate, separating the precipitated

basic magnesium carbonate from the tailings

liquor, precipitating magnesium hydroxide

and a metallic carbonate from said tailings.

liquor by dissolving therein the hydroxide of

a metal whose carbonate is econsiderably less
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. um bicarbonate solution, separating the pre-
- cipitated basic magnesium carbonate from
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soluble than its hydroxide and whose carbon-
ate is also considerably less soluble than basic
magnesium carbonate, and recovering said
mixed precipitates of magnesium hydroxide
and insoluble metallic carbonate.

14. The process of obtaining basic magne-
sium carbonate comprising precipitating
basic magnesium carbonate from a magnesi-

the tailings liquor, precipitating magnesium
hydroxide from said tailings liquor by mix-

ing therewith a somewhat soluble, metallic
~hydroxide, separating the precipitate so

formed from the excess mother liquor, treat-
ing the precipitate in water suspension with
carbon-dioxide under pressure to form a so-
lution of magnesium bicarbonate, precipitat-
ing basic magnesium carbonate from said so-
lution, and recovering the precipitate.

15. The process of recovering magnesium
values from basic magnesium carbonate so-
lution, comprising incorporating in said basie
magnesium carbonate solution dissolved met-
al hydroxide selected from the group alkali
metal hydroxides and alkaline earth hydrox-

. ides to form a precipitate comprising magne-
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sium hydroxide, and recovering the precipi-
tate.

16. The process of recovering magnesium
values from tailings liquor produced upon
precipitating basic magnesium carbonate
from a magnesium bicarbonate solution com-
prising incorporating in said tailings liquor
dissolved metal hydroxide selected from the

group alkali metal hydroxides and alkaline .
- earth hydroxides to form a precipitate com-

prising magmnésium hydroxidé, and-récover-

ing the precipitate. v

17. The process of recovering magnesium
values from basic magnesium carbonate solu-
tion of concentration .17% to .12% compris-
ing incorporating in said basic magnesium
carbonate solution dissolved metal hydroxide
selected from the group alkali metal hydrox-
ides and alkaline earth hydroxides to form a
precipitate comprising magnesium hydrox-
ide, and recovering the precipitate.

In testimony whereof, I have signed my
name to this specification.

HAROLD W. GREIDER.

55

Magnesia Process and Magnesium Values Recovery (US Patent 1,864,063, 1932)

ACL Doc 22929 - Page 4 of 4

v

Published by AsbestosClaims.Law
asbestosclaims.law/library/22929/4


https://asbestosclaims.law/library/22929/4

