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This invention relates to molded heat insula-
tion, such as 85% magnesia and other molded
insulations such as those composed primarily of

. diatomaceous earth, calcium carbonate and the

and alum being thoroughly mixed in proportions
of three parts of soap to one part of alum. Larg-
er proportions of alum up to one part of alum
to one part of soap have been used satisfactorily,

like. 5 and I have found that 0.15%. soluble soap and
The object of the mventxon is to prov*de an 0.05% alum by weight on the basis of weight
inexpensive and dependable method of produc- of the total mixture of solid raw materials proves
ing insulations low in density and having little very satisfactory in effecting the desired results.
shrinkage on drying. The soluble soap may be the sodium salt of
Attempts have been made to improve the char- 1o oleic, stearic, or palmitic acids or of a mixture

" acteristics of such insulation by dispersing air - of these, but may also be sodium salt of the fatty
in the magnesia mush before molding and mix- acids contained in natural fats and oils. The
ing in a reagent, for example, a soluble soap. This: setting reagent is not confined to alum but may
tends to produce an insoluble magnesium soap in be any of the following soluble salts:
the mixture and to form persistent air bubbles 15 ; Ay soluble salts of aluminum such as—
to improve the molding and insulating character- 3 ¢

> . “Aluminum sulfate (filter alum)
istics of the mixture. Such prior practice has not :
] D e Aluminum chloride
been completely effective in avoiding variations ; :
8 . Aluminum nitrate
in the product and in the amount of shrinkage. ;
o . Aluminum acetate, ete.
It also limits the molding pressure to that above g9
? A True ajums such as sodium alum
which the air bubbles tend to collapse, and it Ammonium slum
causes the Ipaterial‘ to stick to the molds. It is Potassium alum, and the like
also wasteful in that much of the soluble soap "

3 od the discha ¢ the fil . b. Soluble salts of other trivalent metals such as
S (l:grn out in the discharge from the filter chromium and ferric iron, where their color
mg sth ‘ £ ‘thi Hon the ab b 25 would not prove undesirable;

n the process of this invention the above ob- . Less effective than the trivalent metals noted
Jections are overcome by the addition of an in-

X above are the soluble salts of the divalent

soluble soap introduced into the magnesia mush metals. caleium, borium, strontium and zine

" in very small percentages. This has proven de- ' ’ P :
pendable and effective in reducing the drying 30 Some of the above salts, particularly those of
shrinkage of the insulation and in reducing the chromium and ferric iron, may not be desirable
density of the finished product. Air dispersion where their color effect on the resulting product
is ‘dispensed with so that higher molding pres- is objectionable.
sures can be used and the contro] of the density The result of the mlxtu:'e of the soluble soap
and shrinkage in the molded pieces is very uni- 35 With the alum is referred to as an insoluble soap,
form from day to day so that the forming molds for instance, an aluminum stearate soap where
may be accurately dimensioned to the predeter- _the soluble soap is sodium stearate. Theoretical-
mined size of the finished article and trimming 1y there is some question whether or not such
and wastage are reduced to a minimum, The - Compounds as aluminum stearate composed :of
resulting composition does not stick to the molds 40 the weakly basic aluminum hydroxide and the
and it maintains the streneth of the molded weakly acidic stearic acid actually form to an
product without the obJectionable reduction pres- appreciable extent in dilute water solutions of a
ent in the prior compositions. soluble alkali soap and alum. There is some au-

In the process of this invention the magne- thority to the effect that such compounds are
sium basic carbonate is first mixed with water 45 highly hydrolyzed and that the insoluble prod-
with or without asbestos fiber and with or with- ucts formed are entirely or primarily the very
out plastic or other solid ingredients or fillers - slightly soluble substances, aluminum hydroxide
until ‘the base composition is well intermingled and steaiic acid. Whether it is the soap itself-
and homogeneous, With this there may be mixed in each particular case, the slightly soluble prod-
a very small amount of insoluble soap, usually 5o ucts of hydrolysis of the soap or a mixture of
within 1% of the weight on the basis of the solids =~ the soap and its product of hydrolysis, it is not
in the total mixture of raw materials. necessary to determine. Whatever the ultimate

This insoluble soap is preferably produced by chemical formulae may be, the resultant effect
dissolving a soluble soap in water and adding to upon the molded insulation produced by the'ad-
it alum, preferably in water solution, the soap 68

dition of the insoluble substances to the raw -
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ingulating materials before molding is a marked
improvement in the molding and insulating prop-
erties of the composition.

Instead of first forming the insoluble soap and
then mixing this with the raw materials form-
ing the insulation, it is preferred first to add
the soluble soap, such as sedium stearate, prefer-
ably dissolved in water, to a homogeneous water

mix of the magnesium basic carbonate with or.

without other ingredients, such as the asbestos
fibers and plastic and/or other solid ingredients
commonly employed in these insulating compaosi-
tions. The added soluble soap is thoroughly
mixed into the composition and finally alum, as
above deseribed and preferably dissolved in water,
is added snd thoroughly mixed.  The insoluble
soap Is thus caused to be formed in the mixture
of raw materials and the mixture is then ready
for molding.
. In proportioning the reagent for this nuximg
operation, about three parts of the soluble scap
to one part of alum by weight is $atisfactory,
but up to ore part alum to one part scluble soap
has been used with good effect. The fotal of
the soluble soap and 2lum is less than 1% by
weight on the basis of solids in the total mixture
of raw madterials and 0.15% soluble soap, such as
sodium stearate, and 0.05% alum have been
found very satisfactory in effecting the desired
results. Iarger amounts of soap and alum in
somewhat the same proportions may be utilized
when found desirable. When less than 0.15% of
soluble soap is used it is preferable to still main-
tain the alum at 0.05% of the total solids.

A scluble stearate soap and alum have proven
preferable over other soluble scaps, such as g sol-
uble oleate soap used with alum, although other

-
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nounced reduction in shrinkage and density of
the insulating composition, and in the processes
of manufacture the insoluble soap reagent of this
invention is particularly advantageous in avoid-
ing undesirable foaming of the mixture so that
air or intense agitation may readily be used for

" mixing the raw materials without excessive trou- ‘

10

15

blesome frothing. -

The process of this invention are not confined
to 85% magnesia or basic magnesium carbon-
ate, and are similarly advantageous with other
moldable heat insulating compositions of mag-
nesium carbonates, magnesium oxide, magnesi-
um hydroxide, calcium carbonate, ete., either
alone or in various mixtures. With all such ma-

 terials and the fibrous end clayey ingredients,

20°
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soaps, such as oleate, palmitate, ete., particularly °

when mixed with stearate soap and then with
alum, have been found advantageous. The addi-
tion of a caleium salt to the stearate soap is also
advantageous, but soluble magnesium salts appear
to have little, if any, advantage over.the soluble
stearate soap used alone.

Only very small amounts of the added insoluble
soap ingredients are required to give a very pro-

40

such as asbestos and diatomaceous earth used
with them/ the insoluble soap has a fixing effect
on the particles of the insulating materials avoid-
ing shrinkage and increase in density and corre-
spondingly improvmg the insulation.

I claim: ‘

1. The process of producing molded insula-
tion comprising forming a mixture in water of
particles of raw moldable heat-insulating mate-
rial, adding to said water mix a small amount of

"soluble soap in the order of 1% or less of the

weight of the solids in the total mixfure of raw
materials, adding a setting agent to the mixture
to give a resultant insoluble soap, introducing a
wetb mixture of said ingredients into a mold and
molding said mixture into desired form with said
insoluble soap on the particles of insulating ma-
terial in the mixture so as to reduce the drying
shrinkage and the density of the molded compo-
sition as & whole. '

2. The process as set forth in claim 1 in which
the moldable heat-insulating material is of the
group magnesia, carbonates of magnesia, mag-
nesium hydroxide, diatomaceous earth”and cal-
cium carhonate.

3. The process as set forth in cla1m 1 in which
the soluble soap is a stearate.

4,. The process as set forth in claim 1 in which
the setting agent is alum.

LEWIS B. MILLER.
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