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HEAT INSULATION MATERIAL AND COMPOSITION 
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This invention relates to heat insulation 
materials and the manufacturing process 
thereof. It comprises new and useful nate 
rials and compositions of such materials. 
Heat insulation materials, because of their 

relatively low conductivity of heat, are used 
to retard transmission of heatenergy by con 
duction: or radiation either to or from a par 
ticular body. The use of insulation to pro 
tect boilers, steam piping, etc., is well known. 
No substance is perfectly efficient in its ac 
tion as a heat insulating material, as all sub 
stances conduct heat to a certain extent. Cer 
tain materials are, however, more efficient 
than others. Also the efficiency, of a par 
ticular. materia varies with the temperature 
at which it is used. Normally, of course, 
the greater the efficiency of an insulating ma 
terial, that is the lower, its thermal conduc 
tivity, the more desirable it is for that pur 
pose. An efficient insulating material which 
is widely used is magnesium carbonate, espe 
cially as combined with asbestos fiberin mold 
ed insulations commonly known as 85% mag 
nesia. Diatonnaceous earth is also used for 
heat insulation. 
An important factor influencing the desir 

ability of a heat insulating material is its 
stability under particular temperatures and 
conditions of use. For example, 85% mag 
nesia, while highly desirable for use as a heat 
insulation material below 550°. F., tends to 
decompose to a considerable extent at high 

50 

er temperatures with resultantshrinkage and 
loss of mechanical strength. Another im 
portant factor in the desirability of heatin 
sulation material, is the cost and availability 
of materials used in its composition. Diato 
lmaceous earth, for example, exists. only in 
certain natural deposits, varying in their 
quality, bulkiness, insulating efficiency, par 
ticle size, porosity and in the character and 
amount of "impurities associated with the 
silicious diatoms. The available deposits of 
high quality diatomaceous earth are located 
at long distances from the principal markets 
for heat insulation products and therefore 
involve high freight costs. Other factors in fluencing the desirability of heat insulating 
materials are the ability of the material to be 

: Application filed April 18, 1929. Serial No. 356,297. 
molded and shaped and the ability of the 
material, when molded, to retain its shape and 
form, an inherent quality due to the physical 
structure, strength, and binding properties 
of the materials used. Diatomaceous earth, 
for example, is extremely brittle and unde 
sirable for that reason. . . . . . . . . . . . . . 

It is my invention to use magnesium hy 
droxide that has been precipitated from so 
lution or magnesium hydroxide thus precipi 
tated intimately mixed with alkaline earth 
carbonate in the composition of heat insula 
tion material. These materials are prefer. 
ably employed together with other suitable 
materials, such as asbestos fiber, diatoma 
ceous earth or magnesium carbonate. It is 
preferable according to my invention to use 
magnesium hydroxide that has been made by. 
precipitation from basic magnesium carbon 
ate solution and likewise alkaline earth car 
bonate precipitated from solution. I regard 
it as preferable to employ magnesium hy 
droxide precipitated from basic magnesium 
carbonate solution mixed with precipitated 
alkaline earth carbonate as the major propor 
tion of heat insulation material composed 
according to my invention, and, of the alka 
line earth carbonates, I prefer to employ cal 
cium carbonate. Moreover, I prefer to em ploy magnesium hydroxide intimately mixed 
with alkaline earth carbonate as a result of si 
multaneous precipitation from solution and in about equal proportions by weight. , 

I have found that magnesium hydroxide 
precipitated from basic magnesium carbonate 
solution is a light, highly flocculated, bulky, 
very-finely divided, plastic. material and is 
an excellent heat insulation material. More over, simultaneously precipitated mixtures 
of magnesium hydroxide with alkaline earth 
carbonate, are efficient heat insulators espe cially, as precipitated from basic magnesium 
'arbonate solution in a finely divided state. 
Their, efficiency is comparable with that of 
the best commercial high temperature heat 
insulating materials now on the market. In 
stilations manufactured from mixtures of 
magnesium hydroxide and calcium carbonate 
simultaneously precipitated from basic mag 
nesium carbonate solution, for example, are 
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particularly suited for the range from 550 F. 
to 1200° F. Insulations made from these 
materials do not suffer serious depreciation 
of their mechanical properties when used at 
temperatures as high as 1,200 F. These 
materials possess excellent molding proper ties and magnesium hydroxide precipitated 
as aforesaid has excellent inherent binding 
properties which tend to make insulations 
containing it retain their shape and form. 
Magnesium hydroxide precipitated from 
basic magnesium carbonate solution is par 
ticularly well suited for use in heat insulation 
materials which are light and bulky and 
which are preferably not bonded together 
by substances which set by chemical reaction 
such as cement but are bonded together mere 
ly by making a semi-fluid mix of finely di 

w s vided ingredients in water and molding the 
mix in porous molds under pressure to expel 
the water, the bonding of the materials being 
largely due to the cohesion between the par 
ticles and flocculates of magnesium hy 
droxide. 
In my co-application for improved mag 

nesia process and magnesium values recoyer 
Ser. No. 356,296, filing date April 18, 1929 
have described and disclosed a method for recovering magnesium hydroxide or mag 

nesium hydroxide intimately mixed with a 
metallic carbonate by precipitation of said 
substances from basic magnesium carbonate 
solution such as tailings liquor produced in 
the manufacture of magnesia wherein the 
magnesia is precipitated from a solution of 
magnesium bicarbonate. As magnesia manu 
factured by this process is used extensively, 
the large amounts of tailings liquid produced 
(regarded prior to the invention of my im 
proved process as no more than a waste 
liquor) affords a ready source of ingredients 
for heat insulating materials composed ac 
cording to my invention. While my inven 
tion is not to be regarded as limited to this 
source of materials, mixtures such as mag 
nesium hydroxide and calcium carbonate simultaneously precipitated from basic mag 
nesium carbonate solution in approximately 
equal proportions, are readily obtainable in 
the manner indicated and are comparatively inexpensive. Mixtures of magnesium hy 
droxide and calicum carbonate which are 
thlis intimately commingled due to the fact 
that they have been simultaneously pre 
cipitated from a solution of basic magnesium 
carbonate, I regard as aforesaid, as prefer 
able for uses according to my invention in 
heat insulation materials. 

Certain properties of other substances 
which influence their suitability for use as 
ingredients of heat insulating materials com 
posed according to my invention, are as fol 
lows: Asbestos fiber, in addition to being a 
highly efficient heat insulating material and 
resistant to high temperatures, possesses re 
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markable binding properties. For example, 
it may be employed in amounts such as 
5%-15% and adds very greatly to the 
strength of the insulation with which it is 
mixed. Diatomaceous earth, in addition, to 
its being a moderately efficient heat insulat 
ing material and resistant to high tempera 
tures, is porous and its presence in amounts 
as, for example, 5%-35% aids greatly in the 
manufacture of molded insulations by facili 
tating drainage from the molds. Magnesium 
carbonate is extremely light and bulky and 
of high insulating efficiency. It may be 
added as desired, for example 5%-25%. 
The following are illustrative of heat in 

sulating materials composed according to 
my invention with magnesium hydroxide 
precipitated from basic magnesium carbonate 
solution and calcium carbonate preferably 
also precipitated from said solution. 
Magnesium hydroxide, calcium carbonate, 

and asbestos fiber. - 
Magnesium hydroxide, calcium carbonate. 

asbestos fiber and magnesium carbonate. 
Magnesium hydroxide, calcium carbonate, 

asbestos fiber and diatomaceous earth. 
Magnesium hydroxide, calcium carbonate, 

asbestos fiber, diatomaceous earth and mag 
nesium carbonate. 
The following is a specific example of a 

heat insulation material composed accord 
ing to my invention which employs the ma 
terials mentioned herein and which gives a 
satisfactory heat insulation product: 

Per cent 

Magnesium hydroxide (Mg(OH)2) and 
calcium carbonate CaCOs (approxi mately equal proportion by weight)--- 55 

Asbestos fiber------------------------- 15 
Diatomaceous earth------------------- 30 
As previously stated, I prefer to use an 

intimately commingled mixture of mag 
nesium hydroxide and calcium carbonate simultaneously precipitated from basic mag 
nesium carbonate solution in approximately 
equal proportions by weight as the major in 
gredient of heat insulating material com 
posed, according to my invention, and prefer 
to use therewith substances such as asbestos 
fibre, magnesium carbonate or diatomaceous 
earth, or a mixture of said materials as a minor proportion of my compositions. I 
wish it to be understood, however, that my 
invention should not be considered as limited 
to insulations containing a major propor 
tion of magnesium hydroxide and calcium 
carbonate mixture precipitated as aforesaid 
or containing mixtures of these substances 
in approximately equal proportion by 
weight. - . 

The advantages of heat insulations com 
posed according to my invention may be sum 
marized as follows: 
They are efficient heat insulators, especial 
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ly at relatively high temperatures such as 
550 F. to 1200° F. 
They are mechanically strong and tough 

and retain their shape and form, as molded. 
They are resistant at relatively high tem 

peratures such as 550° F. to 1200 F. to de 
composition, shrinkage and loss of mechani cal strength. 
Their major ingredients are cheap and 

readily available. 
They possess excellent molding properties. 
The above advantages of heat insulation 

composed according to my invention, make 
them of great practical value and usefulness. 
beat insulation materials composed ac 

cording to my invention may be manufac 
tured according to the usual methods. They 
may be used to particular advantage in the 
manufacture of molded insulation by mixing 
the materials with water and molding the 
mix. For example, molded heat insulation 
composed of magnesium hydroxide and cal 
cium carbonate mixture simultaneously pre 
cipitated from basic magnesium carbonate 
solution, asbestos fiber and diatomaceous 
earth, may be manufactured by mixing the 
ingredients with water, molding the mix 
while wet, and removing the excess water 
from the molds under pressure. In the usual 
case the molding pressures used should pref 
erably be somewhat less than 50 pounds per 
square inch as the use of greater pressure, 
tends to compact the materials too much, 
making them undesirably dense and greatly 
lessening their insulation efficiency, thus 
losing to large extent the advantages gained 
by using magnesium hydroxide precipitated 
from basic magnesium carbonate solution or 
mixtures of precipitated magnesium hydrox 
ide and precipitated metallic carbonates. 
Insulations thus made are light and bulky 
and normally weigh less than 30 pounds per 
cubic foot. It is preferable in composing in 
sulations according to this invention that the 
resultant product should weigh less than 
30 pounds per cubic foot. 
While I have mentioned specifically cer 

tain preferred substances and compositions 
for heat insulating materials composed ac 
cording to my invention, I have endeavored 
to set forth and desire it to be understood that 
my invention pertains generally to heat in 
sulating materials which employ in their composition magnesium hydroxide precipi 
tated from basic magnesium carbonate solu 
tion or a mixture of magnesium hydroxide 
and an alkaline earth carbonate intimately 
commingled as a result of simultaneous pre 
cipitation from solution. 
I claim: 
1. Heat insulation material employing in its composition magnesium hydroxide precip 

ited from basic magnesium carbonate solu tion. 
2. Heat insulation material employing in 
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its composition magnesium hydroxide pre 
cipitated from basic magnesium carbonate 
solution and alkaline earth carbonate. 

3. Heat insulation material employing in its composition magnesium hydroxide precip 
itated from basic magnesium carbonate solu 
tion and precipitated alkaline earth carbon 
. . 4. Heat insulation material employing in its composition a mixture of magnesium hy 
droxide, and calcium carbonate intimately 
commingled as the result of simultaneous pre 
cipitation from a solution of basic magnesium 
carbonate 

5. Hea. - - - - 

its composition magnesium hydroxide precip 
itated from basic magnesium carbonate solu 
tion, alkaline earth carbonate, and asbestos fiber. . . . . . . . . 

6. Heat insulation material employing in its composition magnesium hydroxide pre 
cipitated from basic magnesium carbonate 
solution, alkaline earth carbonate, and di 
atomaceous earth. . . . . . . . . 

7. Heat insulation material employing in its composition magnesium hydroxide pre 
cipitated from basic magnesium carbonate 
solition, alkaline earth carbonate, and mag 
nesium carbonate. 

8. Heat insul sulation material employing in its composition magnesium hydroxide precip 
itated from basic magnesium carbonate so 
lution, alkaline earth carbonate, asbestos 
fibre, diatomaceous earth, and magnesium 
carbonate. . . . . . . . . 

9. Heat insulation material, a major pro 
portion of which consists of a mixture of magnesium hydroxide precipitated from 
basic magnesium carbonate solution and pre 
cipitated alkaline earth carbonate. 

10. Heat insulation material, a major pro 
portion of which consists of a mixture of magnesium hydroxide precipitated from 
basic magnesium carbonate solution and pre 
cipitated alkaline earth carbonate in approxi mately equal proportions by weight. 

11. Heat insulation material employing in 
its composition 20% or more of magnesium 
hydroxide precipitated from basic magnesi 
um carbonate solution. 

12. Heat insulation material, a major pro 
portion of which consists of a mixture of magnesium hydroxide precipitated from 
basic magnesium carbonate solution and pre 
cipitated alkaline earth carbonate, and a 
minor proportion of which contains asbestos 
fiber. 

13. Heat insulation material, a major pro 
portion of which consists of a mixture of magnesium hydroxide precipitated from 
basic magnesium carbonate solution and pre 
cipitated calcium carbonate, and a minor pro 
portion of which contains asbestos fiber, dia 
tomaceous earth, and magnesium carbonate. 
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14. Heat insulation material composed 
substantially of the following ingredients: 

Per cent 
Magnesium hydroxide Mg(OH), precipi 

os tated from basic magnesium carbonate 
solution and precipitated calcium car 
bonate CaCOs (approximately equal proportion by Weight)--------------- 55 

Asbestos fiber------er--------------- 15 
to Diatomaceous earth-------------------- 80 

15. Heat insulation material employing in 
its composition more than 50% of a mixture of simultaneously precipitated magnesium 
hydroxide and precipitated calcium carbon ate in approximately equal proportions by 
weight, admixed with asbestos fiber substan 
tially in proportion 5% to 15%. 

16. Heat insulation material employing in 
20 its composition more than 50% of a mixture of simultaneously precipitated magnesium 

hydroxide and precipitated calcium carbon 
ate in approximately equal proportions by 
weight, admixed with magnesium carbonate 
substantially in proportion 5% to 25%. 

17. Heat insulation material employing in 
its composition more than 50% of a mix 
ture of simultaneously precipitated mag 
nesium hydroxide and precipitated calcium 
carbonate in approximately equal propor 
tions by weight, admixed with diatomaceous 
earth substantially in proportion 5% to 35%. 

18. Heat insulation material employing in 
its composition a mixture of magnesium hy 
droxide and alkaline earth carbonate inti mately commingled as the result of simulta 
neous precipitation from solution. 
In testimony whereof, I have signed my 

name to this specification. 
HAROLD W. GREDER. 
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