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This invention relates to the manufacture of 
molded heat insulating materials. It relates es 
pecially to the manufacture of molded heat in 
sulation materials utilizing normal magnesium 
carbonate. This application is a division of our 
application Serial No. 225,140 filed August 16, 
938. 
In our co-pending application, Serial No. 

225,139, filed August 16, 1938, we have disclosed 
that aqueous mixtures of normal magnesium car 
bonate and basic magnesium carbonate can be 
Enolded substantially without drying shrinkage 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 great 
economic importance in the manufacture of 
molded heat insulating materials. 

violded heat insulation materials are of diverse 
character. One well-known heat insulating ma 
terial is 85 per cent. magnesia, which consists 
essentially of about 85 per cent. by weight of 
basic carbonate of magnesia and 15 percent. by 
Weight of asbestos fiber. Other substances such 
as calciun' carbonate, diatonnaceous earth, col 
loidal clays, nineral fibers, exfoliated vermiculite, 
and the like, Yaay likewise be admixed with basic 
carbonate of magnesia in the manufacture of 
molded heat insulation materiai. 
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. The mixture is then pumped to storage 
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tanks from which it is pumped under pressure to 
filter molds where a part of the water is ex 
pelled and the mass becomes sufficiently com 
pacted for removal from the molds. These molds 
Inay 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 cover 
ing is to be made, the molds are of annular cross. 
section. These molded rough shapes are com 
mony nate considerably larger than the finished 
shape which is to be made from the dried shape, 
as account must be taken of the drying shrink 
age and the fact that the drying shapes tead to 
warp. 
ture 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 
of prior to sale and shipment of the material. 

It is common practice in the manufac 
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The molded and wet shapes are placed on Sup 
ports, which, in turn, are placed on trucks and 
placed in drying ovens. It is the function of 
the supports to hold the wet shapes without 
collapse or excessive deformation during the dry 
ing operation. These Supports are usually made 
of heavy wire mesh or perforated sheet metal and 
aside from the expense of manufacture, must be 
constantly repaired and straightened at rela 
tively great expense, 
As disclosed in our co-pending application, 

Serial No. 225,139, drying shrinkage of molded 
heat insulation can be greatly reduced and even 
substantially entirely eliminated by the incor 
poration of finely-divided inormal magnesium 
carbonate crystals in an aqueous slurry of the in 
gredients of the heat insulation prior to molding 
the same. Also, the molded articles, after being 
heated to a sufficiently high temperature for a 
short period, set firmly, and become So hard and 
strong that they need no supports while drying. 
In the use of this method, the molded articles . 
may be placed on a table or conveyor, and Sub 
jected to temperatures of from 1.75 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 insulation as the drying shrinkage is 
Virtually eliminated. 
The basic nagnesium carbonate used in the 

manufacture of molded heat insulating mate 
rials is commonly prepared from the mineral 
dolomite by what is known as the Pattinson proc 
eSS. In the practice of this method, dolomite 
rock, which is essentially an equi-molecular mix 
ture of calcium carbonate and magnesium car 
bonate of the approximate chemical formula, 
MgCO3.CaCO3 is first calcined, or “burned,' in 
a kiln to convert the carbonate rock into a mix 
ture of calcium oxide and magnesium oxide, 
essentially of the chemical formula MgO.CaO and 
called dolomitic lime. This line is then hydrated 
with Water to form a dilute slurry of calcium and 
magnesium hydroxides, both substantially in 
Soluble in water. This slurry is then treated by . 
passing through it carbon dioxide-containing gas 
until all of the calcium hydroxide has been con 
verted to insoluble calcium carbonate and sub 
stantially all of the magnesia is in the form of 
Soluble magnesium bicarbonate of the chemical 
formula: i?g(HCO3)2. The solid matter is then 
Separated from the mixture of insoluble calcium 
carbonate and soluble magnesium carbonate by 

This trim must be returned to the mixing tanks, 65 filtration or settling or by a combination of these 
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methods of separation. The clarified liquor Con 
sists essentially of about a 3 per cent. by Weight 
solution of magnesium bicarbonate in water. In 
practice it is not feasible to make solutions con 
taining more of the bicarbonate, as the carbon 
dioxide pressure and time which are both neces 
sary for the production of higher concentrations, 
are not economically available. According to 
prior practice the solution of magnesium bicar 
bonate is then heated rapidly, or "boiled,' at 
temperatures usually above 200 F., whereupon 
insoluble basic magnesium carbonate is precipi 
tated. The basic carbonate is then available for 
use in the manufacture of molded heat insula 
tions, but the manufacture of molded insulation 
therefrom has been attended with the excessive 
shrinkage during drying and 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 carbonate 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 al 
kalies, but these reagents are too expensive for 
use in the commercial production of heat insu 
lations. . 

It is a purpose of this invention to avoid the 
difficulties due to excessive shrinkage of molded 
insulations comprising basic magnesium car 
bonate, using magnesium bicarbonate solution 
such as that occurring in the Pattinson process 
as a source of magnesia. It is a further purpose 
of this invention to recover normal megnesium 
Carbonate from magnesium bicarbonate solution 
by a simple and economical process and ira Suit 
able 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 occurring in the Pattinson process by sub 
jecting the magnesium bicarbonate solution to 
a controlled heat treatment. Moreover, the heat 
treatment can be controlled so that part of the 
magnesium bicarbonate remains in the mother 
liquor and can be separated from the precipitated 
normal carbonate. It is a further feature of our 
method that magnesium' bicarbonate remaining 
in the mother liquor can be converted into basic 
carbonate of magnesia by boiling the mother 
liquor 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, which in 
hibits drying shrinkage. 
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 a 
sufficient period of time to decompose it to basic 
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2,348,898 
carbonate. The following are illustrative exam 
ples of the practice of this invention. 
A solution of magnesium bicarbonate of abou 

3 per cent, concentration is first introduced Con 
tinuously into a boiler, the contents of which are 
held at a temperature of 158' F. or below by open 
steam introduced 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°F. 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 
recoverable as normal magnesium carbonate. 
The undecomposed solution is then transferred 
to a second boiler. Where it is boiled at a tempera 
ture above 190° F. and preferably above 200° F., 
until substantially all of the remaining mag 
nesium bicarbonate decomposes to form. basic 
magnesium carbonate. The normal magnesium 
carbonate from the first boiler may be washed if 
desired. It has been found possible to control 
the particle size of the normal carbonate so as to . 
make the particle size smaller in the final prod 
uct by renoving more or less of the mother liquor 
entrained in the paste as by washing the paste 
With Water. Agitation of the aqueous mass dur 
ing the precipitation of the normal magnesium 
carbonate also aids in the production offine crys 
tals of normal magnesium carbonate. The nor 
mal carbonate is then available for admixture 
with the basic carbonate formed as above dis 
closed. 
By carrying on the operations above described 

at reduced pressure higher yields of normal mag 
nesium carbonate can be obtained. Moreover, 
when the continuous boiling is carried on under 
reduced pressure, temperatures above 158° F. may 
be maintained provided the normal magnesium 
carbonate is not exposed to the higher tempera 
ture for a sufficiently long time to convert the 
normal magnesium carbonate into basic car 
bonate. A temperature of about 175° F. is the 
maximum that can be utilized practically in a 
continuous boiling operation even when the pres 
Sure is reduced to the minimum (about one-half 
atmosphere) determined by the vapor pressure 
of the aqueous mixture being treated. Under such 
conditions a boiling cycle of about 20 minutes 
gives a high yield of normal carbonate. A very 
high yield of the normal carbonate (nearly 100%) 
can be attained by maintaining a boiler cycle of 
about 10 minutes at a pressure of about 4 at 
mospheric pressure and at a temperature of 
about 170 F. When reduced pressures as well 
as atmospheric pressures are taken into consid 
eration, the normal magnesium carbonate is pro 
duced under the controlled heating described 
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herein by heating magnesium bicarbonate solu 
tion to a temperature of about 140° F. to about 
175' F., the normal magnesium carbonate not be 
ing exposed for a sufficient period 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 a continuous 
operation wherein the bicarbonate solution is in 
troduced continuously into a heating chamber 
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2,348,898 
and normal magnesium carbonate is continuous 
ly withdrawn from the heating chamber, 
Normal magnesium carbonate may be produced 

from magnesium bicarbonate solution in the prac 
tice of this invention not only by a continuous 
boiling, operation as described 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 limits 

0. 

of temperature and pressure 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 F. as rapidly as possible. 
We have found that ten minutes is a suitable time. 
During this rapid heating the formation of nor 
mal magnesium carbonate is initiated below 158' 
F. and continues at the higher temperatures, the 
yield of normal magnesium carbonate being high. 
The production of basic carbonate is preverted by 
chilling the resulting slurry as by addition of cold 
water until the temperature of the mass is re 
duced to about 58 F. or under and/or by Wash 
ing the normal carbonate with Water which is at 
a temperature below about 158 F. The yield in 
this case has been found to be about 90-92 per 
cent. of the magnesia in the magnesium bicar 
botiate as normal carbonate. It is important that 
the solution be heated rapidly from less than 
about 58 F. to the naximum so that the forma 
tion of normal magnesium carbonate may be in 
itiated below this temperature inasmuch as this 
method of heating tends to prevent the formation 
of basic carbonate. The undecomposed mag 
nesium bicarbonate in the solution is separated 
from the precipitated normal carbonate and the 
normal carbonate can be washed with Water as 
above mentioned. The separated solution is sub 
sequently boiled in the usual way to produce basic 
magnesium carbonate. The basic magnesium car 
bonate may then be used with normal magnesium 
carbonate produced as aforesaid in the manufac 
ture of molded heat insulation materials in the 
manner above described. 

If the batch process is carried out at reduced 
pressures a very high yield (nearly 100% of the 
magnesia in the magnesium bicarbonate solution) 
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 F. when a high 
vacuum is employed. Moreover, the normal mag 
nesium carbonate does not have to be chilled to 
153° F. to prevent decomposition to normal car 
bonate so long as it is maintained under vacuum. 
However, when the normal carbonate is brought 
to atmospheric pressure it should be at a terr 
perature of 158° F. or less. By ag'tating the arue 
ous mass during the precipitation of the normal 
magnesium carbonate the formation of fine 
crystals is promoted. 

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

3 
According to the foregoing procedure a step 

wise treatment of magnesium bicarbonate solu 
tion such as that occurring in the Pattinson proc 
ess is made available whereby part of the mag 
nesium bicarbonate is converted by a simple and 
economical treatment into normal magnesium car 
bonate which is recovered and the balance of the 
magnesium bicarbonate is converted into basic 
magnesium carbonate which is also recovered. 
The normal and basic carbonates may then be 
commingled in the manufacture of molded heat 
insulation material with resultant inhibiting of 
drying shrinkage and great improvement upon 
the prior practice of merely using basic mag 
nesium carbonate such as that resulting from the 
Pattinson process as the magnesia, component of 
the molded heat insulation. While the normal 
magnesium carbonate produced as aforesaid is 
advantageously combined with basic carbonate of 
magnesia, obtained after separation of the normal 
magnesium carbonate from its mother liquor, the 
normal magnesium carbonate can like wise be 
combined with basic magnesium carbonate ob 
tained from other sources. Moreover, the special 
treatment of magnesium bicarbonate Solution 
herein described in itself is to be regarded as a 
feature of this invention. - 
While this invention has been described here 

in above in connection with certain examples of 
the practice of this invention, it is to be under 
stood that this has been done merely to illustrate 
the practice of this invention and that the Scope 
of this invention is to be governed by thc language 
of the following claims. 
We claim: 
1. A method of manufacturing molded heat, in 

sulation n laterial which comprises heating mag 
nesium bicarbonate solution to precipitate normal 
magnesium carbonata leaving part of the mag 
nesium boarbonate in the mother liquor, sepa 
rating the normal magnesium carbonate from the 
mother liquor, heating the separated nother 
liquor sufficiently to convert magnesium bicar 
brnate therein to basic magnesium carbonate, 
making an aqueous slurry comprising normal 
ragnesium carbonate produced as aforesaid and 
basic magnesium carbcnate produced as a fore 
said, molding the slurry to form a mcloded article, 
and heating the molded article prior to complete 
drying thereof sufficiently to convert normal mag 
nesium carbonate therein into basic magnesium 
Carbonate. 

2. A method of manufacturing molded heat in 
Sulation material which comprises precipitating 
normal magnesium carbonate from a magnesium 
bicarbonate solution at a temperature between 
about 140° F. and about 175 F. leaving part of 
the magnesium bicarbonate in the mother liquor. 
Said normal magnesium carbonate not being ex 
posed for a sufficient period of time at the pres 
sure under which it is maintained to decompose 
it to basic carbonate, separating the normal mag 
nesium carbonate from the mother liquor, heat 
ing the separated mother liquor sufficiently to 
convert magnesium bicarbonate therein to basic 
magnesium carbonate, making an aqueous slurry 
Comprising normal magnesium carbonate pro 
duced as aforesaid and basic magnesium car 
bonate produced as aforesaid, molding the slurry 
to form a molded article, and heating the molded 
article prior to complete drying thereof suffi 
ciently to convert normal magnesium carbonate 
therein into basic magesium carbonate. 

3. A method of manufacturing molded heat 
insulation material which comprises heating 
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4. 
magnesium bicarbonate solution to a tempera 
ture above about 140 F. under temperature and 
pressure conditions at which normal magnesium 
carbonate is stable to initiate precipitation of 
normal magnesium carbonate, then rapidly heat 
ing the normal magnesium carbonate thus 
formed and the residual bicarbonate solution to 
rapidly precipitate further normal magnesium 
carbonate at a temperature at which the normal 
magnesium carbonate is unstable leaving part of 
the magnesium bicarbonate in the mother liquor 
and chilling the normal magnesium carbonate 
thus formed to a temperature at which the nor 
mal magnesium carbonate is stable before it de 
composes to basic carbonate, separating the nor 
mal magnesium carbonate from the mother liq 
uor, heating the separated mother liquor Sufi 
ciently to convert magnesium bicarbonate there 
in to basic magnesium carbonate, making an 
aqueous slurry comprising normal magnesium 
carbonate produced as aforesaid and basic mag 
nesium carbonate produced as aforesaid, molding 
the slurry to form a molded article, and heating 
the molded article prior to complete drying 
thereof sufficiently to convert normal magnesium 
carbonate therein into basic magnesium car 
bonate. 

4. A method according to claim 3 wherein the 
rapid heating step is carried to at least about 
200° F. to form normal magnesium carbonate 
and the normal magnesium carbonate thus pro 
duced is then rapidly chilled to below about 158 
F. before it decomposes to basic carbonate. , 

5. A method of manufacturing molded heat 
insulation which comprises heating magnesium 
bicarbonate solution to precipitate normal mag 
nesium carbonate leaving part of the magnesium 
bicarbonate in the mother liquor, separating the 
normal magnesium carbonate from the mother 
liquor, heating the separated mother liquor suff 
ciently to convert magnesium bicarbonate therein 

2,548,898 
bonate, forming an aqueous slurry comprising 

0. 

said mixed normal magnesium carbonate and 
basic magnesium carbonate, molding the slurry, 
and heating the molded material prior to Com 
plete dying to convert the normal magnesium 
carbonate to basic magnesium carbonate. 

8. A method of manufacturing magnesium 
carbonate which comprises heating magnesium 
bicarbonate solution at a temperature and pres 
sure adapted to precipitate normal magnesium 
carbonate leaving part of the magnesium bicar 
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bonate in the nother liquid, separating the pre 
cipitated normal magnesium carbonate from the 
mother liquid, heating the separated mother liq 
uid sufficiently to convert magnesium bicar 
bonate therein, to basic magnesium carbonate, 
and mixing said basic magnesium carbonate and 
said normal magnesium carbonate together. 

9. A method of manufacturing magnesium 
carbonate which comprises heating magnesium 
bicarbonate solution at a temperature and pres 
Sure adapted to precipitate normal magnesium 
carbonate leaving part of the magnesium bicar 
bonate in the mother liquid, heating the sepa 
rated mother liquid sufficiently to convert mag 
nesium bicarbonate therein to basic magnesium 
carbonate, mixing said basic magnesium car 
bonate and Said normal magnesium carbonate 
together, and heating said mixed carbonates in 
the presence of water to convert said normal 
magnesium carbonate to basic magnesium car 
bonate while commingled with the previously 
formed particles of basic magnesium carbonate. 

10. A method of manufacturing magnesium 
carbonate which comprises heating magnesium 
bicarbonate solution at a temperature and pres 
Sure adapted to precipitate normal magnesium 
carbonate leaving part of the magnesium bicar 
bonate in the mother liquor, separating the nor 
mal magnesium carbonate from the mother lid 
uor, heating the separated mother liquor suff 

to basic magnesium carbonate, mixing said basic . 
magnesium carbonate with normal magnesium 
carbonate, forming an aqueous slurry comprising 
said mixed basic magnesium carbonate and nor 45 
mal magnesium carbonate, molding the slurry, 
and heating the molded material prior to com 
plete drying to convert the normal magnesium 
carbonate into basic magnesium carbonate. 

6. A method of manufacturing molded heat in 
sulation which comprises heating magnesium 
bicarbonate solution to precipitate normal mag 
nesium carbonate, separating the normal mag 
nesium carbonate from the mother liquor, mix 
ing said normal magnesium carbonate with basic 
magnesium carbonate, forming an aqueous slurry 
comprising said mixed normal magnesium car 
honate and basic magnesium carbonate, molding 
the slurry. and heating the molded material prior. 
to complete drying to convert the normal mag 
nesium carbonate to basic magnesium carbonate. 

7. A method of manufacturing molded heat in 
sulation which comprises heating to at least 
about 140°F. magnesium bicarbonate solution to 
precipitate normal magnesium carbonate, sepa 
rating the normal magnesium carbonate from 
the mother liquor, mixing said normal mag 
nesium carbonate with basic magnesium car 
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ciently to convert magnesium bicarbonate there 
in to basic magnesium carbonate, mixing said 
basic magnesium carbonate with normal mag 
nesium carbonate, and heating the mixed car 
bonates in the presence of water to convert 
the normal magnesium carbonate to basic mag 
nesium carbonate while commingled with the 
previously formed particles of basic magnesium 
carbonate. 

11. A method of manufacturing magnesium 
carbonate which comprises heating magnesium 
bicarbonate solution at a temperature and pres 
sure adapted to precipitate normal magnesium 
carbonate leaving part of the magnesium bicar 
bonate in the mother liquor, separating the nor 
mal magnesium carbonate from the mother liq 
uor, mixing said normal magnesium carbonate 
with basic magnesium carbonate produced by 
precipitation by rapid heating from a magnesium 
bicarbonate solution, and heating said, mixed 
carbonates. in the presence of water to convert 
said normal magnesium carbonate to basic mag 
nesium carbonate while commingled with the 
previously formed particles of basic magnesium 
carbonate. 

HAROLD W. GREIDER. 
ROGER A. MACARTHUR. 
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