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Our invention relates to magnesium carbonate
compositions, and more particularly to an im-
proved method for enhancing the setting proper-
ties of magnesium carbonate prepared to possess
self-setting properties and to an improved final
product.

As is disclosed in our assignee’s United States

- Patents Nos. 2,209,752, 2,209,753, and 2,209,754,

© all dated July 30, 1940 a self-setting magnesium,

carbonate composition adapted for use as a sound
orf heat insulating material may be prepared from
various sources of materials; such as by reaction
in an aqueous vehicle of a magnesium compound,
‘Such s sea water bittern, with a_carbonate salt.
such as sodium carbonate by decomposxtion of
an aquedlis solution of magnesium bicarbonate;
and by gassing with carbon dioxide- -containing
gas an aqueous vehicle containing a suspension
of magnesmm hydroxide. In the case where
dolomitic material is used as the source of raw
material, as is disclosed in Patent No. 2,209,754,
the inherent lightness of the final product result-
ing from the self-setting properties thereof, en-
ables the slurry containing both the calcium car-
bonate which is insoluble and the self-setting
magnesium carbonate crystals to be set as such.
Such self-setting magnesium carbonate exists
in the form of very fine, small crystals, and is a
normal hydrated magnesium carbonate, believed
T be the tri-hydrate.  As is pointed out in the
patents referred to, it is desirable to obtain
relatively small crystals because small crystals
have been Tound to provide greater strength in
the final product than that obtainable by larger
crystals; and to enhance the formation of rela-
tively fine, small crystals, care must he taken to
maintain proper temperature conditions because
if the temperature of the reaction vehicle should
be too high, the relatively fine, small crystals
would be either totally or partially destroyed, re-
sulting in loss or impairment of their self-set-
ting properties. Also, excessive agitation is de-
sirable during formation 6f the crystals, as it has
been found that excessive agitation promotes the
formation of the desirable smaller crystals.
The chemistry of magnesium carbonate is quite
peculiar inasmuch as it is capable of undergoing
many transformations during preparation there-
of. Therefore, to obtain the desired relatively
flne, small self-settable magnesium carbonate
crystals, greit care must be observed in the prep-
‘aration thereof, which is sometimes burdensome
in commercial manufacture of such crystals.
This is especially so with respect to the prepara-
tion of such crystals by decomposition of an
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aqueous solution of magnesium bicarbonate in
the manner disclosed in our assignee’s Patent No.
2,209,752, Our invention has as its objects,
among others, the provision of a method for pro-
5 moting with minimum care the TormatIdH 6 Theé
@esired relatively small, fitie ma.gnesmm Carbon-h
crystals, particularly with respec € de-
comp osition method of Patent No. 2,209,752, and
the provision of an improved final product re-
10 sulting from such method. Other objects of our
invention will become apparent from a perusal -
of the following description thereof.

We have found that uniform formation of the
desired relatively fine, self-settable normal mag-
15 nesium carbonate crystals may be obtained with
minimum care by causing reclpltation of such
crystalg in the agueous reaction 1" vehicle “In " tHe
presence” 6t any sultable colloidal dispersion of
any suitable bentonite clay. The bentonite
20 may be added to the aqueous reaction vehicle
either before formation of the self-settable crys-
talline magnesium carbonate precipitate or just
after formation of such precipitate commences,
but it is more desirable to add the bentonite prior
25 to the formation of such crystals in order to in-
sure that the major part of such crystalline pre-
cipitate occurs in the presence of bhentonite so
that the bentonite may be readily effective, Ex-
cept for the addition of the bentonite, the pro-
30 cedures for obtaining such self-settable crystals
are the same as those described in the previous-
ly mentioned patents, wherein precipitation of
such crystals is effected under excessive or vig-
orous agitation, and the temperature is main-
35 tained below the point at which the self-setting
properties of such crystals would be destroyed
or impaired. With respect to the decomposi-
tion method of Patent No. 2,209,752 in which
the employment of bentonite is particularly ap-
40 plicable, it is desirable to maintain the tempera-
ture close to the highest temperature which may
be safely employed without impairing the self-
setting properties of the crystals. However, such
temperature should not be much over one hun-
45 dred twenty degrees Fahrenheit (120° F.); al-
though if care is taken, a temperaliite as high as
one hundred forty degrees Fahrenheit (140° F.)

may be employed in such decomposition metho
The Rentonite insures or promotes formation
50 of the desired relatively fine, small” Zrystals by
inhibiting the erowth thereof, and causes such
erystals to be more uniform in size. Hence, such
Pentonite mdterially improves the final product
by providing increased strength resulting from
55 the fact that the crystals will all be of the de-
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sired relatively fine and small substantially uni-
form size. This insures against formation of al-
ternate hard and soft spots in the final set prod-
uct, which might otherwise obtain should the
crystals not be all of substantially the same rel-
atively small size when the slurry containing
them is subjected to setting conditions.
The character of the

colloidal suspension o
dispersion of the bentonile 1s Dot critical, as any
BT Ihe well-xnown coloid

e well-known colloidal dispersions thereof
may be employed, but it is preferred to utilize an
aqueous dispersion because of the aqueous char-

T O e reaction vehicles. A suitable well-
known dispersion which we have found ext{reme-~
ly satisfactory is formed by treating about one
(1) part by weight of benfonite with about sev-
enteen (17) parts by ‘weight of hot water at a
temperature of about one hundred twenty-five
degrees Fahrenheit 1‘%‘%; to two hundred
twelve degrees Fah 9° F.), and thor-
oughly dispersing the benm"t'l‘le water to
form a colloidal suspension. Agitation may be
employed to disperse the bentonite but we pref-
‘erably subject the suspension to a colloidal mill
so as to obtain more uniform dispersion. In this
connection, it is preferred to treat the aqueous
bentonite suspension with any suitable :Beptizing

agent to facilitate the dispersion. Alkalies are”

generally most frequently employed commercial-
ly as pertizing agents for the bentonite. Any
suitable alkali will do, but we prefer to utilize
sodi ’ as the peptizing agent, in an
amount about one-tenth per cent (0.1%) by
weight of the amount of bentonite in the sus-
pension.

The minimum amount of bentonite to be added
to the reaction vehicle is not particularly critical
but should be sufficient to promote with ease the
formation of the desired uniform relatively
small, fine magnesium carbonate self-settable
crystals., Usually about one half per cent (}2%)
to about two and one-half per cent (2%2%) by
weight of bentonife with reference to the calcu-
lated amount of normal magnesium carbonate
tri-hydrate prec1p1tabie in the reacﬁon vgﬁﬁlcle,
will symce, and enough of the aqueous *B'enton-
ite dispersion should be employéd to pProvide the
‘désired amount of bentonite. The maximum
amount of bentonite is governed solely by prac-
tical considerations, as excessive quantities of
bentonite have no adverse effect on the self-
setting properties of the magnesium carbonate
crystals. We have employed with satisfactory
results, as much as five per cent (5%) by weight
of bentonite with reference to the calculated
amount of magnesium carbonate tri-hydrate pre-
cipitable in the reaction vehicle.
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such product being generally that employed com-
mercially for heat insulating purposes. Other
chemically inactive solid bodies such as vermi-
culite or diatomaceous earth, may be also mixed
e slurry. ner ler or reenforcing
fiber may be mixed directly in the slurry after it
is formed, or if desired, they may be incorporated
in the reaction vehicle in which the self-setting
magnesium carbonate crystals are formed.
After the self-settable magnesium carbonate
slurry containing the fine crystal promoting ben-
tonite is formed in the reaction vehicle, the pro-
cedure for setting the product is preferably that
outlined in Patent No. 2,209,754, starting at line
65, column 2, page 2 of the specification thereof,
which brings out the steps of preferably bre-
heating the slurry to shorten the time of set-
Y, proferably aqaing & CarBoH-AeXide-con-
ﬁiﬁ alkali to the slurry to consume carbon
dioxide as conversion from the normal to the
basic ¢ATHONALE, .0CCUIS QUIME the setting and
‘t'ﬁereby increases the strength of the final prod-
uct; casting the slurry into a form or mold
adapted to shape the composition; effecting the
setting independent of application of pressure by
applying heat to the.slurry in the form while
maintaining it in a quiescent state, and simul-
taneously precluding evaporation of substantial
amounts of moisture from the setting slurry to
minimize shrinkage; and drying the resultant
product. Except for the increased strength which
bentonite imparts to the final product, the ben-
tonite will have no adverse effect on the various
steps employed for setting the product.

The resultant set basic magnesium carbonate
product, even tﬁougﬁ confaining bentopjte, pos-
sesses all the characteristics outlined in the speci-
fication of Patent No. 2,209,754, starting at line
75, column 2, of page 4, namely it is relatively
light weight, rigid, and self-supporting. Inter-
nally, it is cellular in structure; and it has a
chalk-hlg_e appearance When the preferred
’fﬁlaiﬁ ty of bentonite previously cutlined is em-

ployed and the set, final dried insulatinz product

45 is made to contain about fifteen per cent (15%)

50

55

by weight of asbestos fiber, the percentage of
Jbentonite thefemn is about six-tenths of one per
“¢ent (0. 6%) to about three per cent (3%) by
weight of the final product. Such small quantity
will not materially affect the specific gravity val-
ues of the products noted in Patent No. 2,209,754,

Employment of the bentonite to produce the
results of our invention may be either in a reac-
tion vehicle in which the self-setting precipitate
consists essentially of normaI hydrated magnesx-
_um carbonate crystals a alone, or of stch crystals

“Intermixed with other materials, such as calcium

However, if quantities of bentonite amounting  .Carbongte which may remain when do ommc
to more than five per cent (5%) by weight of  Jnaterialjs employed as the source of raw ma
the calculated amount of magnesium carbonate go Ial. Therefore, in the appended claims, the ex-

tri-hydrate are employed, it usually becomes very
difficult to filter the resultant slurry because of
the colloidal nature thereof imparted to it by
the bentonite suspension. Also, the addition of
larger quantities of bentonite may be undesirable
because of too great an adulteration of the final
product. Hence, the upper limit of the amount
of bentonite suspension that may be added is
determined by these practical factors.

The usual types of reenforcing materials, such
as asbestos or other suitable ;eeg;gﬁcing ﬁberl
in ‘an amount sufficient to provide a al prod-
uct which contains from ten per cent (10%) to
fifteen per cent (15%) by weight of the fiber
may be intermixed with the slurry to bhe set;

I3

85

70

7

pression “magnesium carbonate composition” in-
cludes compositions, such as the dolomitic com-
position referred to, which contain materials in
addition to magnesium carbonate.

We claim:

1. In the method of producing a self-set mag-
nesium carbonate composition capable of use as
a heat insulating material wherein a precipitate
of self-settable normal magnesium carbonate
crystals is formed in an aqueous reaction vehicle;
the step of causing formation of such precipitate
in the presence of a M@Hmspersion
to promote relatively sinall and fine crystals for
increasing the strength of the final product.

2. The method of producing a set magnesium

——
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carbonate composition which comprises forming
in an aqueous reaction vehicle a precipitate of
normal magnesium carbonate in the form of crys-
tals having self-setting properties, causing for-
mation of such precipitate in the presence of a
colloidal bentonite dispersion to promote relative-
ly small and fine crystals, casting a slurry con-
taining such precipitate and bentonite into a
form adapted to provide the shape of the final
product, and applying heat to the slurry in the
form to enhance setting of such slurry to a firm
cake,

. 3. The method of producing a set magnesium
carbonate composition which comprises decom-
posing magnesium bicarbonate in solution by
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application of heat and agitation of the solution
to provide a precipitate of normal magnesium
carbonate in the form of crystals having self-
setting properties, causing formation of such pre-
cipitate in the presence of a colloidal bentonite
dispersion to promote relatively small and fine
crystals, casting a slurry containing such precipi-
tate and bentonite into a form adapted to provide

‘the shape of the final product, and applying heat

to the slurry in the forth to enhance setting of

such slurry to a firm cake.

SAMUEL A. ABRAHAMS.
RUBIN LEWON,
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