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The present invention relates to improvements 
in the manufacture of heat insulation composi 
tions, and, in particular, compositions of this 
character including as an ingredient diato 
naceous silica, otherwice known as diatomaceous 
earth or kieselguhr. 

Diatonaceous earth is a constituent of a nun 
ber of known types of heat insulation materials. 
It has, for instance, been employed in combina 
tions with certain amounts of asbestOS fibers, and 
basic magnesium carbonate in the manufacture 
of heat insulating blocks as set forth in U. S. 
Patent 1,279,975, to Boeck and Jordan. Products 
of this character are subject to certain distinct 
limitations and deficiencies with respect to their 
strength and insulation capacity at elevated tem 
peratures, Such products undergoing undue de 
Composition and shrinkage at 1500-1600°F. 
The primary object of my invention is the pro 

Vision of a heat insulation material adapted for 
use at elevated temperatures wherein these de 
ficiencies are largely corrected. 
The invention contemplates particularly the 

improvement in properties of compositions and 
their method of manufacture of the type dis 
closed in the above mentioned U. S. Patent No. 
1,279,975, to Boeck and Jordan. - 
In the practice of my invention, the diatoma 

ceous silica is subjected to a calcination treat 
ment, preferably in the presence of a relatively 
Small amount of a suitable flux such as sodium 
carbonate, prior to its incorporation into the 
other ingredients of the mix. It has further been 
ascertained that the benefits of employing the 
diatomaceous earth in the calcined state are 
greatly enhanced by employing a certain amount 
of a distending and binding agent such as bento 
nite in conjunction therewith. Further features 
and advantages of the invention will be apparent 
from the following detailed description thereof. 
The mode of practicing the invention is ex 

emplified by the following illustrative mixes. In 
the manufacture of heat insulation blocks in 
accordance with these illustrati Xes, the 
procedure employed may be as follows: 
The Solids are first mixed with sufficient water 

to provide a thick Slurry which is thereafter 
molded under pressure in filter molds with ex 
pulsion of the Water. The amount of water 
present in the initial mix may be varied, espe 
cially Satisfactory results being Secured by main 
taining Solids to liquids in the ratio of about one 
part of solids to 8-12 parts water. The ben 
tonite is first added to warm Water and stirred, 
and the basic magnesium carbonate and fiber 

f 
(C. 25-156) 
added thereto. The basic magnesium carbonate 
may be added in the form of a thick slurry and 
is, suitably, similar in its properties to the basic 
magnesium carbonate employed in the manu 
facture of the product known in the trade as 
“85% Magnesia', from dolomite or magnesite. 
After thorough agitation of this mixture, the cal 
cined diatomaceous silica is added thereto. After 
mixing, the ingredients are preferably permitted 
to stand for a suitable period, as, for example, 
about two and a half hours, to complete the 
swelling or distending of the bentOnite. The re 
sulting slurry is then molded into Suitable block 
form with expulsion of the water by conducting 
it info-filternaolds of a conventional desiga under 
Suitable pressure, e. g., 10-50 pounds per Square 
inch. The blocks thus produced are thereafter 
Ed. and planed to the desired dimensions for 
The following formulae are illustrative mixes 

which resulted in products having particularly 
desirable properties: 

Formatia (1) 
Per cent 

Calcined diatomaceous earth (wet density of 73 
189).---------------------------------- 

Basic magnesium carbonate---------------- 8 
Asbe fiber----------------------------- O 
Bentonite---------------------------------- 8 
Siligate of soda---------------------------- 

(2) 
Per cent 

Finely divided diatomaceous earth calcined 
With a flux of Sodium carbonate--------- 67 

Basic magnesium carbonate---------------- 8 
Asbestos fiber----------------------------- O 
Bentonite--------------------------------- 15 

(3) 
Per cent 

Finely divided diatomaceous earth calcined 
with 5% hydrated lime----------------- 68 

Basic magnesium carbonate---------------- 8 
Asbestos fiber----------------------------- 10 
Bentonite-------------------we saw as - a as as ss 14 

Heat insulation blocks made as above described 
have been found to exhibit a marked increased 
resistance to shrinkage at elevated temperatures 
Compared with, for instance, compositions of the 
type disclosed in the Boeck and Jordan patent. 
Products made from diatomaceous silica, calcined 
in the presence of a flux Such as mix 2, for in 
stance, may be improved, in this respect, to such 
an extent that their range of satisfactory com 

s o "...' ' 

10 

5 

20 

25 

30 

35 

40 

50 

s Exami 

  

Heat Insulating Composition (US Patent 2,033,106, 1936)
ACL Doc 22595 · Page 1 of 3

Published by AsbestosClaims.Law

asbestosclaims.law/library/22595/1

https://asbestosclaims.law/library/22595/1


5 

O 

5 

20 

30 

40 

45 

50 

55 

60 

65 

70 

75 

2 2,033,106 
mercial use is increased about 400°F., and prod 
licts made With calcined diatonaceous silica, cal 
cined under similar conditions, but not employ 
ing a flux, show a similar Substantial improve 
ment in this respect to a Somewhat less extent. 
The blocks likewise have the advantage of being 
less dense and accordingly are better for heat 
insulation purposes. The preliminary calcina 
tion of the diatonaceous Silica renders it feasible 
to employ a lower grade of diatomaceous silica, 
that is, a diatonaceous silica containing a higher 
proportion of impurities than is ordinarily satis 
factory, thereby effecting a substantial economy. 
The preliminary calcination of the diatomaceous 
silica further facilitates the molding operation 
since the slurry may be filtered satisfactorily at 
a faster rate. 
The presence of the bentonite has been found 

to be highly important in attaining the full bene 
fits resulting from the incorporation of the dia 
tonnaceous silica in a calcined condition, particu 
larly in imparting an optimum degree of strength 
to the block, When making insulating composi 
tions containing calcined diatomaceous earth it 
has been difficult to secure products having the 
requisite degree of strength, since the original 
Colloidality Or binding properties of the diato 
naceous earth Were largely destroyed by the 
calcination. Ordinarily, binding agencies such 
as plastic clays, etc., may be employed to add 
strength but these materials tend to increase the 
density of the composition and correspondingly 
decrease the insulating Value of the same. It has 
been ascertained that increased strength and low 
density can be obtained by employing specified 
amounts of a distending and binding agent such 
as bentonite. In compositions Such as described 
above, employing calcined diatomaceous earth in 
major amounts of from 60-85%, it has been found 
desirable to employ bentonite in amounts of 
4%-18%, when the straight calcined diatoma 
CeOuS Silica is employed, and a Somewhat greater 
amount in the range of 6%-22% for the calcined 
fluxed diatomaceous silica product. 
The presence of the bentOnite renders the 

slurry more difficult to filter and would be im 
practical for Compositions utilizing natural or 
uncalcined diatomaceous earth. The incorpora 
tion of the calcined diatonaceous earth, how 
ever, permits the use of increased amounts of 
bentonite as shown in the illustrative formulae 
given. 
Other colloidal or gel-like binders may be sub 

stituted for the bentonite, Such as plasticized or 
cooked starch and highly plastic clays other than 
bentonite. However, bentonite is regarded as dis 
tinctly the best material for this purpose. 
A small amount of Sodium silicate has been 

found to enhance the effectiveness of the ben 
tonite. The sodium silicate accelerates and in 
creases the distending or SWelling action of the 
bentonite, and also acts directly as a bond. The 
sodium silicate should be employed in relatively 
Small amounts, e. g., not in exceSS of about 1. 
part to 8 parts of the bentonite, as an excessive 
amount tends to flocculate the bentonite or other 
wise substantially decreases its binding action. 
Other materials serving to increase the colloidal 
ity of or swell the bentonite may be substituted 
in whole or part for the sodium silicate. Such 
a material as sodium carbonate has been found 
to be effective for this purpose. 
The conditions under which the diatomaceous 

earth is calcined prior to its incorporation with 
the other ingredients of the mix, is of great in 

portance in the attainment of the full advantages 
of the invention. The earth should be calcined 
in a finely divided or powdered form, as, for ex 
ample, of sufficient fineness that 90% of the 
material will pass a 200 mesh screen. The heat 
ing operation in general should be such as to 
approximate the temperature of incipient fusion 
of the finely divided material, but should not be 
Such as to destroy its porous, diatomic struc 
ture. The average temperature maintained dur 
ing the heating operation preferably lies within 
the range of 1600-2300°F. The best results have 
been secured by employing a fairly high temper 
ature, as, for example, 2000 F-2100° E. The 
time of heating is subject to some variation, de 
pendant upon the type of crude diatomaceous 
earth employed, a period of about one-half hour 
usually being Sufficient. Any suitable form of 
calcining apparatus may be employed. The con 
ventional form of oil fired rotary kiln has been 
found especially suitable for this purpose. 
The presence of a suitable flux during the cal 

cination treatment is generally desirable, since 
other conditions being equal, the final product 
embodying the fluxed calcined material is capa 
ble of withstanding a higher temperature with 
Out excessive shrinkage. Salts of alkali metals 
Such as sodium carbonate, Sodium chloride and 
the like, represent the most suitable form of 
fluxes, although lime and other compounds hav 
ing fluxing properties may be employed. The 
flux is thoroughly mixed with the diatomaceous 
material before its introduction into the kin and 
is preferably employed in amounts of 2%-8% 
by weight, of the diatonaceous silica. 
Other forms of Conminuted inert material 

characterized by low density which may be other 
wise described as inorganic thermo insulating 
material similar to the magnesium basic carbo 
nate employed in the above illustrative mixes, 
may be Substituted therefor. Expanded Vermicul 
lite or "Zonolite', for example, may be employed 
to replace part or all of the magnesium basic car 
bonate. In the preferred type of composition, 
the magnesium basic carbonate is preferably em 
ployed in minor amount, the major amount of 
material consisting of the calcined diatomaceous 
silica, e. g., 60%-85%, together with a sufficient 
amount of fibrous material, particularly an in 
combustible mineral fiber Such as asbestos, to im 
part a desirable degree of strength and body to the 
product. 
What I claim is: 
1. A heat insulating block adapted for use at 

elevated temperatures comprising diatomaceous 
Silica, calcined in finely divided condition at a 
temperature of at least 1600 F., comminuted, in 
ert, material characterized by low density, and 
fibrous material. 

2. A molded heat insulating block adapted for 
use at elevated temperatures comprising calcined 
diatomaceous silica, comminuted inert material 
characterized by low density, and bentonite. 

3. A molded heat insulating block adapted for 
use at elevated temperatures comprising calcined 
diatomaceous silica, bentonite, basic magnesium 
carbonate and fibrous material. 

4. A molded heat insulating block adapted for 
use at elevated temperatures comprising calcined 
diatomaceous silica, bentonite, basic magnesium 
carbonate and fibrous material, the diatomaceous 
silica, being present in major amount. 

5. A molded heat insulating composition adapt 
ed for use at elevated temperatures comprising as 
a major constituent calcined diatonaceous silica 
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in amounts of about 60-85%, bentonite in 
amounts of about 4-22%, and a light-weight, 
comminuted, inert, material Such as basic mag 
nesium carbonate in minor amounts. 

6. A heat insulating block adapted for use at 
elevated temperatures comprising fluxed calcined 
diatomaceous silica, comminuted, inert, material 
characterized by low density, and fibrous mate 
rial. 

7. A molded heat insulating block adapted for 
use at elevated temperatures, comprising fluxed 
calcined diatomaceous silica, comminuted inert 
material characterized by low density, and ben 
tOnite. 

8. A molded heat insulating block adapted for 
use at elevated temperatures comprising fluxed 
calcined diatomaceous silica, bentonite, basic 
magnesium carbonate and fibrous material. 

9. A molded heat insulating block adapted for 
use at elevated temperatures comprising fluxed 
calcined diatomaceous silica, bentonite, basic 
magnesium carbonate and fibrous material, the 
diatomaceous silica being present in major 
amount. 

10. A molded heat insulating composition 
adapted for use at elevated temperatures Com 
prising as a major constituent fluxed calcined 
diatomaceous silica in amounts of about 60-85%, 
bentonite in amounts of about 4-22%, and a 
light-weight, comminuted, inert, material Such 
as basic magnesium carbonate in minor amounts. 

11. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem 
peratures comprising forming a slurry of a mix 
ture of diatomaceous silica calcined in finely di 
vided condition at a temperature of at least 
1600 F., a comminuted inert material character 
ized by low density, and water, and forcing the 
slurry under pressure into a filtering mold, where 
by water is removed and a block is formed. 

12. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem 
peratures comprising forming a slurry of a mix 
ture of diatonaceous silica calcined in finely di 
vided condition at a temperature of at least 1600 
F., a comminuted inert material and Water, said 
slurry containing about 1 part of Solids to 8 to i2 
parts of water, and forcing the slurry under pres 
Sure into a filtering mold whereby Water is re 
moved and a block is formed. 

13. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem- . 
peratures comprising forming a slurry of a mix 
ture of diatomaceous silica calcined in finely di 
vided condition at a temperature of at least 1600 
F., basic magnesium carbonate and water, and 
forcing the slurry under pressure into a filtering 
mold, whereby water is removed and a block is 
formed. 

14. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem 
peratures comprising forming a slurry of a mix 
ture of calcined diatomaceous silica, a com 
minuted inert material characterized by low 
density, bentonite and water, and forming mold 
ed blocks by expulsion of the Water content of 
the slurry. 

15. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem 

Exam 

3 
peratures comprising forming a slurry of a mix 
ture of calcined diatomaceous silica, basic mag 
nesium carbonate and bentonite, and forming 
molded blocks by expulsion of the water content 
of the slurry. 

16. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem 
peratures comprising forming a slurry of a mix 
ture of calcined diatomaceous silica, a com 
minuted inert material characterized by low 
density, bentonite, a peptizing agent for the ben 
tonite, and water, and forming molded blocks by 
expulsion of the water content of the slurry. 

17. A method of manufacturing a heat insulat 
ing composition adapted for use at elevated tem 
peratures comprising forming a slurry of a mix 
ture of calcined diatomaceous silica, a com 
minuted inert material characterized by low 
density, bentonite, and a relatively small amount 
of sodium silicate for peptizing the bentonite, 
and water, and forming molded blocks by ex 
pulsion of the water content of the slurry. 

18. A molded heat insulating block adapted 
for use at elevated temperatures comprising cal 
cined diatomaceous silica, comminuted inert ma 
terial characterized by low density, bentonite, 
and a peptizing agent for the bentOnite. 

19. A molded heat insulating block adapted 
for use at elevated temperatures comprising cal 
cined diatomaceous silica, comminuted inert ma 
terial characterized by low density, bentonite, 
and a relatively Small amount of Sodium silicate 
for peptizing the bentonite. 

20. A molded heat insulating block adapted 
for use at elevated temperatures comprising cal 
cined diatomaceous silica, bentonite, sodium sili 
cate, basic magnesium carbonate and fibrous 
material. 

21. A molded heat insulating composition 
adapted for use at elevated temperatures com 
prising an intimate mixture of diatomaceous 
silica calcined in finely divided form, at a tem 
perature of approximately 2000 to 2100 F., and 
a comminuted inorganic, thermal insulating ma 
terial. 

22. A molded heat insulating composition 
adapted for use at elevated temperatures comi 
prising an intimate mixture of diatomaceous 
silica calcined in finely divided form at a tem 
perature of approximately 2000 F. to 2100 F., 
a comminuted, inorganic thermal insulating ma 
terial, and bentonite in amounts of between 4 
and 22 per cent. 

23. A molded heat insulating composition 
adapted for use at elevated temperatures com 
prising an intimate mixture of diatomaceous 
silica calcined in finely divided form at a tem 
perature of approximately 2000 F. to 2100 F, 
basic magnesium carbonate, and bentonite in 
amounts of between 4 and 22 per cent. 

24. A molded heat insulating composition 
adapted for use at elevated temperatures com 
prising an intimate mixture of diatomaceous 
silica calcined in finely divided form at a tem 
perature of 2000' F. to 2100 F, a comminuted 
inorganic thermo insulating material and ben 
tOnite. 
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