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This invention relates to the manufacture of
normal magnesium carbonate and to the manu-
facture of heat insulating materials containing
normal magnesium carbonate.

In our copending application, Serial No.
225,139 filed August 16, 1938, issued March 3,
1942, as Patent No. 2,275,032, we have disclosed
that aqueous mixtures of normal magnesium
~ carbonate and basic magnesium carbonate can
. be molded substantially without drying shrink-
age if the mixture is heated to a temperature
sufficiently high to convert the normal carbonate
into basic carbonate during or after molding
and during or prior to drying. This property is
of gredt economic importance in the manufacture
- of molded heat insulating materials.

Molded heat insulation materials are of diverse
character. One well-known heat insulating ma-
terial is 85 per cent magnesia which consists es-
sentially of about 85 per cent by weight of basic
carbonate of magnesia and 15 per cent by weight
of asbestos fiber. Other substances such as cal-
cilum carbonate, diatomaceous earth, colloidal
clays, mineral fibers, exfoliated vermiculite, and

the like, may likewise be admixel with basic car-

bonate of magnesia in the manufacture of molded
heat insulation material.

In the manufacture of molded heat insulating
materials, for example 85 per cent magnesia, a

slurry of basic carbonate of magnesia in water is

placed in a tank with air or other agitation and
is mixed with asbestos fiber as a reinforcing
means.
tanks from which it is pumped under pressure to
filter molds where a part of the water is expelled
- and the mass becomes sufficlently compacted for
removal from the molds. These molds may be
of various shapes, depending upon the shape of
insulating material being manufactured. For
example, if slabs are to be made, the molds are
. of rectangular cross section. If pipe covering is
to be made, the molds are of annular cross sec-
tion. These molded rough shapes are commonly
. made considerably larger than the finished shape
which is to be made from the dried shape, as
account must be taken of the drying shrinkage
and the fact that the drying shapes tend to warp.
It is comimon practice in the manufacture of 85
per cent magnesia heat insulation, for example,
that 30 per cent or more by weight of the dried
shape, on the average, is trimmed off prior to
sale and shipment of the material. This trim
"must be returned to the mixing tanks. The
molded and wet shapes are placed on supports,
which, in turn, are placed on trucks and placed

The mixture is then pumped to storage .
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in drying ovens. It is the function of the sup-
ports to hold the wet shapes without collapse or
excessive deformation during the drying opera-
tion. These supports are usually made of heavy
wire mesh or perforated sheet metal and aside
from the expense of manufacture, must be con-
stantly repaired and straightened at relatively
great expense.

As disclosed in our co-pending application, Se-
rial No. 225,139, (Patent No. 2,275,032) drying
shrinkage of molded heat insulation can be
greatly reduced and even substantially entirely
eliminated by the incorporation of finely-divided
normal magnesium carbonate crystals in an
aqueous slurry of the ingredients of the heat in-
sulation prior to molding the same. Also, the
molded articles, after being heated to a suf-
ficiently high temperature for a short period, set
firmly, and become so hard and strong that they
need no supports while drylng. In the use of
this method, the molded articles may be placed
on a table or conveyor, and subjected to temper-
atures of from 175° F. to 300° F. or over for a
short period. They may then be removed and
further dried without necessity for supports.
Also, the molded articles may be molded closely
to the exact dimensions wanted in the dried in-
sulation as the drying shrinkage is virtually elim-
inated. .

The basic magnesium carbonate used in the
manufacture of molded heat insulating mate--
rials is commonly prepared from the mineral
dolomite by what is known as the Paitinson proc-
ess. In the practice of this method, dolomite
rock, which is essentially an equimolecular mix-
ture of calcium carbonate and magnesium car-
bonate of the approximate chemical formula
MgCO3.CaCO;- is first calcined, or “burned,”
in a kiln to convert the carbonate rock into a
mixture of calcium oxide and magnesium oxide,
essentially of the chemical formula MgO.CaO-
and called dolomitic lime. This lime is then hy-
drated with water to form a dilute slurry of
calcium and magnesium hydroxides, both sub-
stantially insoluble in water. This slurry is then
treated by passing through it carbon dioxide-
containing gas until all of the calcium hydrox-
ide has been converted to insoluble calcium car-
bonate and substantially all of the magnesia is
in the form of soluble magnesium bicarbonate of
the chemical formula: Mg(HCOs3)2. The solid
matter is then separated from the mixture of in-
soluble calcium carbonate and soluble magne-
sium bicarbonate by filtration or settling or by
a, combination of these methods of separation.
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The clarified liquor consists essentially of about
8 3 per cent by weight solution of magnesium bi-
carbonate in water. In practice it is not feasible
to make_ solutions containing more of the bi-
carbonate, as the carbon dioxide pressure and
time which are both necessary for the produc-
tion of higher concentrations, are not econom-
ically available. According to prior practice the
solution of magnesium bicarbonate is then heated
rapidly, or “boiled,” at temperatures usually above
200° F., whereupon inscluble basic magnesium
carbonate is precipitated. The basic carbonate is
then available for use in the manufacture of
molded heat insulations, but the manufacture of
molded insulation therefrom has been attended
with the excessive shrinkage during drying snd
the other attendant disadvantages and difficulties
that have been mentioned hereinabove.

Normal magnesium carbonate may be produced
from a solution of magnesium bicarbonate such
as that occurring in the Pattinson process by al-
lowing the solution to stand in air. However,
the crystals of normal carbongte thus formed are
too large and heavy to be suitable for use admixed
with basic carbonate. Normal magnesium car-
bonate may also be prepared from bicarbonate
solutions by treatment with soluble caustic alka-

lies, but these reagents are too expensive for use’

in the commercial production of heat insulations.
It is a purpose of this invention to avoid the
difficulties due to excessive shrinkage of molded
insulations comprising basic magnesium carbon-
ate, using magnesium bicarbonate solution such
as that occurring in the Patfinson process as a
source of magnesia. It is a further purpose of
this invention to recover normal magnesium car-
bonate from magnesium bicarbonate solution by
& simple and economical process and in suitable
form for use in the manufacture of molded heat
insulation material,
We have discovered that normal magnesium
carbonate of suitable characteristics for use in
- the manufacture of heat insulation materials may
be prepared commercially and economically from
magnesium bicarbonate solution such as that oc-
curring in the Pattinson process by subjecting
the magnesium bicarbonate solution to s con-
trolled heat treatment, Moreover, the heat treat-
ment can be controlled so that part of the mag-
nesium bicarbonate remains in the mother liquor
and can be separated from the precipitated nor-
mal carbonate. It is -a further feature of our
method that magnestum bicarbonate remsining
in the mother liquor can he converted into basic
carbonate of magnesia by boiling the mother lig-
uor and that the basic carbonate of magnesia
thus produced is available for combination with
the normal magnesium carbonate produced as
aforesaid and for use in the manufacture of
molded heat insulation material according to the
method referred to hereinabove and described in
our said application, Serial No. 225,139 (Patent
No. 2,275,032) which. inhibits drying shrinkage.
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3 per cent. concentration is first introduced con-
tinuocusly into & boller, the contents of which are
held at & temperature of 158° F, or below by open
steam infroduced therein. Below 140° F., insuffi-
cient velocity of decomposition occurs. In this
boiler, normal magnesium carbonate crystals are
formed and the heated slurry runs from the boiler
continuously. The solid normal magnesium car-
bonate in the withdrawn slurry is separated
from the undecomposed bicarbonate solution by
methods well known to the art such as settling or
filtering or both. ‘In a boiler operating as above
disclosed, that is, at 140° P, to 158° F. and at at-
mospheric pressure, with a normal boiler cycle of
about 12 minutes (the time any given particle of
solution remains in the boiler), about 67 per cent

' of the magnesia in the bicarbonate solution is re~

coverable as normal maghesium carbonate. The
undecomposed solution is then transferred to a
second boiler where it is boiled at a temperature
above 180° F. and preferably above 200° F., until
substantially all of the remaining meagnesium bi-
carbonate decomposes to form basic magnesium
carbonate. The normal magnesium carbonate
from the first boller may be washed if desired.
It has hbeen found possible to control the par-
ticle size of the normal carbonate so s to make.
the particle size smaller in the final product by
removing more or less of the mother liquor en-
trained in the paste as by washing the paste with
water. Agitation of the aqueous mass during the
precipitation of the normsal magnesium carbon-
ate also aids in the production of fine crystals of
normal magnesium carbonate., 'The normal car-
bonate is then available for admixture with the
basic carbonate formed as above disclosed.

By carrying on the operations above described
at reduced pressure higher ylelds of normal mag-
nesium carbonate can be obtained, Moreover,
when the continuous boiling is carried on under
reduced pressure, temperatures above 158° F. may
ke maintained provided the normal magnesium

" carbonate is not exposed to the higher tempera-

60

We have found that normal magnesium car-

bonate in suitable form can be prepared from a
magnesium bicarbonate solution, e. g., the mag-
nesium bicarbonate solution occurring in the Pat-
tinson process, if the solution is heated to a tem-
perature above about 140° F. and if the normal
magnesium carbonate that is formed is not ex-
posed to a temperature above about 158° F. for
& sufficient period of time to decompose it to basic
carbonate. The following are illustrative exam-
ples of the practice of this invention.

70

ture for a sufficiently long time to convert the
normal magnesium carbonate into baslc carbon-
ate, A temperature of about 175° F. is the maxi-
mum that can be utilized practically in & contin-
uous boiling operation even when the pressure is
reduced to the minimum (about one-half atmos-
phere) determined by the vapor pressure of the
agueous mixture being treated. Under such con-
ditions a boiling cycle of about 20 minutes gives a
high yield of normal carbonate. A very high
yield of the normal carbonate (nesarly 100%) can
be attained by maintaining a boller cycle of
about 10 minutes at a pressure of about % at-
mospheric pressure and at a temperature of
about 170° F. When reduced pressures as well as
atmospheric pressures are taken into considera-
tion, the normal magnesium carbonate is pro-
duced under the controlled heating described
herein by heating magnesium bicarbonate solu-
tion to a temperature of about 140° F, {o about
175° F., the normal magnesium carbonate not he-
ing exposed for a sufficlent perlod of time at the
pressure under which it Is maintained to decom-
pose it to the basic carbonate. The process above
described is particularly suited for s continuous
operation wherein the bicarbonate solution is in-
troduced continuously info a heating chamber
and normal magnesium carbonate is continuously
withdrawn from the heating chamber.

Normal magnesium carbonate may be produced
from magnesium bicarbonate solution in the

A solution of magnesium bicarbonate of about 75 practice of this invention not only by a continu-

.
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ous boiling operation as descrlbed above but also
by a batch operation. When the batch operation
is practiced the formation of normal magnesium

carbonate can be carried out not only within the.

temperature limits above mentioned but also at
higher temperatures provided the formation of
the normal carbonate is initiated within the lim.
its of temperature and pressute above described
and provided the normal magnesium carbonate
is chilled before it decomposes to basic carbonate.
For example, a volume of magnesium bicarbonate
solution, e. g., 100 gallons; is introduced at ap-
proximately normal atmospheric temperature in-
to a boiling tank equipped with open steam jets
and maintained at normal atmospheric pressure.
The temperature is then brought up by means of
this steam to about 200° . as rapidly as possible.
We have found that ten minutes is a suitable
time. During this rapid heating the formaticn
of normal magnesium carbonate Is initiated be-
low 158° F. and continues at the higher tempera-
tures, the yield of normal magnesium carbonate
being high. The production of basic carbonate is
prevented by chilling the resulting slurry as by
addition of cold water until the temperature of
the mass is reduced to about 158° F. or under
and/or by washing the normal carbonate with
water which is at a temperature below about 158°
¥, The yield in this case has been found to be
about 90-92 per cent of the magnesia in the
magnesium bicarbonate as normal carbonate. It
is important that the solution be heated rapidly
from less than about 158° P, to the maximum
so that the formation of normal magnesium car-
bonate may be initiated below this itemperature
inasmuch as this method of heating tends to
prevent the formation of basic carbonate. The
undecomposed magnesium bicarbonate in the
solution is separated from the precipitated nor-
mal carbonate and the normal carbonate can be
washed with water as above mentioned. The
separated solution is subsequently boiled in the
usual way to produce basic magnesium carbonate.
The basic magnesium carbonate may then be
used with normal magnesium carbonate produced
as aforesaid in the manufacture of molded heat
insulation materials in the manner above de-
scribed.

If the batch process is carried out at reduced
pressures a very high yield (nearly 100% of the
magnesia in the magnesium bicarbonate solu-
tion) can be obtained. Under reduced pressures
the formation of the normal carbonate can be in-
stituted at temperatures above 158° F., e. g. at
temperatures up to about 175° ¥. when a high
vacuum is employed. Moreover, the normal
magnesium carbonate does not have to be chilled
to 158° F. to .prevent decomposition to normal
carbonate so long as it is maintained under vac-
uum. However, when the normal carbonate is
brought to atmospheric pressure it should be at
a temperature of 158° F. or less. By agitating the
aqueous mass during the precipitation of the nor-
mal magnesium carbonate the formatlon of fine
crystals is promoted.

1t is important to initiate the formatmn of nor-
mal magnesium carbonate in the batch process
before the temperature is carried above that at
which the normal magnesium carbonate is stable
- for otherwise the magnesium bicarbonate decom-
poses to form the basic magnesium carbonate as
in the previously known Pattinson process.

According to the foregoing procedure a step-
wise treatment of magnesium bicarbonate solu-
tion such as that occurring in the Pattinson proc-
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ess Is made available whereby part of the mag-
nesium bicarbonate is converted by a simple and
economical treatment into normal magnesium
carbonate which is recovered and the balance of
the magnesium bicarbonate is converted into
basic magnesium carbonate which is also recov-
ered. The normal and basic carbonates may
then be commingled in the manufacture of mold-
ed heat insulation material with resultant inhib-
iting of drying shrinkage and great improvement
upon the prior practice of merely using basic
magnesium carbonate such as that resulting from

the Pattinson process as the magnesia compo-.

nent of the molded heat insulation. While the
normal magnesium carbonate produced as afore-
sald is advantageously combined with basic car-
bonate of magnesia obtained after separation of
the normal magnesium carbonate from its moth-
er liquor, the normal magnesium carbonate can
likewise be combined with basic magnesium car-
bonate obtained from other sources.
the special treatment of magnesium bicarbonate
solution herein described in itself is to be regard-
ed as a feature of this invention. .

While this invention has been described here-
inabove in connection with certain examples of
the practice of this invention, it is to be under-
stood that this has been done merely to llustrate
the practice of this invention and that the scope
of this invention is to be governed by the language
of the following claims.

We claim: o

1. The manufacture of normal magnesium car-
bonate which comprises heating & magnesium bi-
carbonste solution to & temperature above sub-
stantially 140° F. under temperature and pres-
sure conditions at which normal magnesium cgr-
bonate is stable to initiate the precipitation .of
normsl magnesium carbonate then rapidly heat-
ing the normal magnesium cerbonsate thus formed

and residual bicarbonate solution to rapidly pre-

45

cipitate further normal magnesium carbonate at
a temperature gt which the normal magnesium
carbonate is unstable and chilling the normal
magnesium carbonate thus formed to a tempera-
ture at which the normal megnesium carbonate

" is stable before it decomposes to basic carbonate,
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and separating the chilled normal magnesium
carbonate from the mother liguor., -

2. The method of claim 1 wherein the ra,pid'

heating step is carried to at least substantially
200° F. to form normal magnesium carbonate and
the normal magnesium carbonate thus produced
is then rapidly chilled to below substantially 158°
F. before it decomposes to basic carbonate.

3. The manufacture of normal magnesium car-
bonate from magnesium bicarbonate solution
which comprises decomposing & magnesium bi-
carbonate solution with liberation of carbon di-
oxide and formation of normal magnesium car-
bonate by subjecting said solution to sustained
heating at a temperature between 140° P, and
175° P., said sustained heating being effected by
continuously introducing magnesium bicarbonate
solution tg be decomposed into a body of solution
maintained at such temperature and under a
vapor pressure at which normal magnesium car-
bonate is formed and continuously withdrawing
normal magnesium carbonate precipitated in said
body of solution from said body of solution, said

Moreover, .

normal magnesium carbonate remaining stable

at the temperature and at the vapor pressure
under which said body of solution is maintained
for the period of time during which said normal
magnesium carbonate remains after precipitation
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in the body of solution, and separating and recov-

ering said normal magnesium carbonate from. the .

mother liquor. :

4, The manufacture of normsal magnesium car-
bonate from magnesium bicarbonate solution
which comprises decomposing sald magnesium bi-
carbonate solution with liberation of carbon di-
oxide and formation of normal magnesium car-
bonate by subjecting said solution to sustained
heating at a temperature between 140° F, and
158° F'. and at approximately atmospheric pres-
sure for a period of time during which said nor-
mal magnesium carbonate remains stable, and
separating and recovering said normal magne-
sium carbonste from the mother liquor before
said normal magnesium carbonate thus formed
decomposes to basic magnesium carbonate.

5. The manufacture of normal magnesium car-
bonate from magnesium bicarbonate solution
which. comprises precipitating normal magnesium
carbonate from said solution by heating said solu-
tion to a temperature between: 140° F'. and 175° F.
under g pressure at which normal magnesium
carbonate is formed by decomposition of said
magnesiym bicarbonate with liberation of carbon
dioxide from the solution and continuing said
precipitation of normal magnesium carbonate

Manufacture of Normal Magnesium Carbonate (US Patent 2,396,915, 1946)
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from said solution by continuing to subject said
solution to a temperature above 140° F., said nor-
mal magnesium carbonate not being exposed to
such temperature for a sufficlent period of time
at the vapor pressure under which the solution
is maintained to decompose sald normal mag-
nesium carbonate to basic magnesium carbonate, -
and separating said normal magnesium carbonate
thus formed from the mother liquor prior to such
decomposition.

6. The manufacture of normal magnesium car-
bonate from magnesium bicarbonate solution
which comprises decomposing sald magnesium bi-
carbonate solution with liberation of carbon di-
oxide and formation of normal magnesium car-
bonate by subjecting said solution to sustained
heating at a temperature between 140° F. and
175° F. for a period of time-during which and at
a pressure under which said normal magnesium
carbonate remains stable, and separating and
recovering said normal magnesium carbonate
from the mother liquor before said normal mag-
nesium carbonate decomposes to basic magnesium
carbonate.

" HAROLD W. GREIDER.
ROGER A, MacARTHUR.
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