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- The present invention relates to an improved A mixture of this kind s Incorporated in suffi-
“form of insulating material and the method of clent water to produce a pourable slurry, and this
making it. Slenad o slurry is violently agitated so as to coat. the
Primarily, the material consists of a fibrous asbestos fiber with the other Ingredients. This
material such as asbestos, finely pulverized slag, 5 can be accomplished in various ways, such, for .
a siliceous material such as, for example, diato- example, as by the use of g turbo-mixer - or,
-Inaceous earth, lime, and, if desired, a small preferably, a Bauer mill, The main function of
amount of sodium hydroxide. Its weight ranges such mixing is to promote fiber-to-fiber friction
{rom about, nine to twenty pounds per cubic foot, by forcing the mixture rapidly through relatively

and it possesses high wg_l_ﬁ_gs_uaﬁnualue, 10 narrow openings. A mixture thus produced will -
being particularly useful for Doiler lagging when not settle out to any great extent when left
temperatures up to 1000° P. are encountered. quiescent. Satisfactory mixing may be defined

N © ;. One of the objects of the present invention is as that which results in g mixture which will
: A ‘the production of such an Insulating material by not show clear water for more than about 7.5%
SO ‘a process which involves the conversion of the 15 .of the head after being allowed to settle for three
fibrous material into thick, rather viscous, sus- hours. The amount of water required, for ex- .
Dension while in admixture with pulverized slag, ample, in connection with the preferred mixture
diatomaceous earth, and lime, and the casting above mentioned is about six parts by weight to

S of the resulting mixture into water-tight molds yield a product having a dry density of substan-
: *~ . In which it is subjected to curing under steam 20 tially 12 pounds per cubic foot. .
pressure, followed by drying of the shaped pleces - After the mixture has attained the required

. thus obtained, .. -: - ; L degree of non-settling properties, it may be drawn
© . Afurther object is the material thus produced.  off into a storage vessel provided with' stirrers
-~ A further object concerns itself with the meth- which keep the mixzture slowly agitated so as to
ods of mixing, for the.purpose of producing a 25 keep it of uniform consistency. From this vessel
‘mixture which will not exhibit any marked tend-  (or directly from the original mixer) sufficient
. ency to settle from an aqueous suspension, . quantities of the. mixture are drawn off into
) While it has already been proposed to bond -water-tight molds, which may be In the form of
-~ diatomaceous earth into an insulating material pans.:. These, after filling, are "preferably
- : by means of lime, with or without the incorpora- 39 bumped or vibrated so as to bring to the sur-

- tion of ashestos or similar inorganic fibrous mate- face any bubbles of air, primarily to insure uni-
' ..w.7.. Tal, the products thus obtained, although rela- formity of strueture, . ... .. .. e e
- oo bively light in weight, did not have the structural ;. The pans thus filled are then transferred to a

~strength of ‘the products made in accordance . suitable autoclave in which they are horizontally
‘with the present invention, By using slag, par- - 35 supported. . The autoclave is then closed and

. Hcularly ground, water-quenched slag, not only steam is admitted thereto until a pressure. of

- s the product stronger, but it also costs less per about 100 Ibs, per square inch (gauge) is at-

& - - cubic foot, and moreover has a better resistance -tained. The pressure, and hence the curing-of

% - . ‘'against shrinkage and warping when subjected - -the materia] in the molds, is continued for about

.- Yo temperatures near or at the maximum tem- 40 20 hours for slabs in which the maximum dis-
perature for which it is intended. L ‘tance from a heated surface is three inches; 1. €, -

.. The insulation made in accordance with the 'z sig-inch slab. As a guide to proper autoclaving
-+ present invention is the product of a mixture procedure, it has been ascertained that for a :
.. made within the limits of the following formula: bressure of 100 Ibs. (gauge) saturated steam,
s G e o 48 the time required for any given thickness of slab
Someewsie ot Percent oan he caleulated from the following formula:

' '}:A;'sbesto; fiber______

: . emie=- . 535 ; R
. 'Finely pulverized blast-furnace slag... . 10-89 o T=4D48 RPN
? - Diatomaceous earth ____,_. ymimmerm==- 3-425  wherein T is the time in hours, and D is the
- Lime . . 1 rrmmm-z----- 3-425 50 maximum distance in Inches, from a heated sur-

- Alkali._ 0 7l 0-10.0 - 3Iace of the slab, Thus for a ten-inch slab, this
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would be (where D is, of course, one-half the
thickness) 4X5-4-8=28 hours. It is believed that
a reaction occurs between the slag and the
diatomaceous earth on the one hand, and the
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slag, diatomaceous earth and lime, about 65%
t095%. Inthelatter, but based in percentage on
the total composition, the lime and diatomgecous
earth are used in about equal proportions, but

alkaline materials (lime and alkali) on the other. 5 not less than about 3% of each and not more
The inorganic fibrous material, such as the as- than about 42.5% of each; the slag, in any case,-
bestos, serves as a sort of skeleton to maintain accounting for the remainder of the composition,
the dimensions of the material, and becomes  except for such alkall as may be used as a
fixed in position by the formation of a rather catalyst. :
tough solid which is the product of the reac- 10 'The amount of water mixed with the ingredi-
tion, - ents prior to agitating and molding is at least
No evaporation of moisture takes place during three times the weight of-the non-aqueous in-
the autoclaving, In fact, it is distinetly advan- gredients, The steam pressure used for auto-
tageous that a small head of water remain above claving may be higher or lower than 100 lbs.,
the solids in the pans during this operation, as 13 but should not be much below about 50 1bs.
a better and stronger surface finish is thus ob- ‘As an indication of proper autoclaving, it may
tained. At the end of the autoclaving period the . be mentioned that the product when first re-
admission of steam is stopped and the tempera- moved from the autoclave should have a dark
ture is slowly allowed to fall. It is imperative green color. If it is gray, it is an indication
that the pressure not be reduced at such a high 20 that there was not enough water present during
rate that disruptive vaporization takes place at the autoclaving operation; that is, there has been
the center of the cast at any time during pres- - a partial dry-out, probably resulting from steam
sure release and cooling cycle. For casts six pressure fluctuations. The product is marketed
inches deep, the pressure release time is approxi- = the f £ bricks. blocks. or slabs: for in-
mately three hours; and for casts twelve inches o5 in the lorm o CXS, ’ !
deep, the time is approximately five hours stance, 36 inches by 6 inches, with a thickness of
The product in the pans is then in the form of a from 1 inch to 4 inches. Other sDecia.l sha.p&s
coherent, but still thoroughly wet, solid. The can of course be made.
shape thereof is substantially that of the molds The importance of the mixing operation 1§ to
with but very litle shrinkage, about 0.7% lineal 30 be kept in mind, as this contributes to a consider-
being the maximum for a product having a able extent to the properties of the slurry from
density of about 13 lbs. per cubic foot. The which the shapes are cast, and serves to keep
shaped pieces may then be removed from the the ingredients of the mixture from settling out.
molds, or dried therein. In any event, all of It is again emphasized that the mixture is not
the water contained in the shaped pieces is re- 35 filtered, but placed in its entirety into the molds.
moved by drying. This is not a critical operation, As the reaction proceeds during the autoclaving
and temperatures as high as 450° F. may be  gpergtion, the mass assumes structural rigidity,
used In the dryers, which, for example, may be {30 fibrous materials, which are distributed in all
directly heated by gas. FPinally, the dried blocks : -
e three spatial directions, becoming cemented to
are cooled down and milled or sawed, or otherwise 40
trimm gether at their points of contact. The material
ed, to the desired dimensions.
The densit contains a great deal of empty space which is
y of the products may vary between
nine and twenty pounds per cubic foot. The occupied by the water during the process, but
strength of the insulation thus obtained is quite =~ Which when eliminated by the drying operation
high; and on the average, the ratio of the 45 consequently leaves corresponding space filled
modylus of rupture, expressed in pounds per with air, for which reason the material has its
square inch, to the density, in pounds per cubic excellent insulating properties. It also has a
foot, is at least ¢.5. - high abrasion resistance and low shrinkage loss.
The raw materials used for the productmn of The invention is to be liberally construed so
the insulation produced as above described are 50 far as mechanical and chemical equivalents are
allreadily available. The slag preferred is water- concerned, and accordingly what is novel and
quenched blast-furnace slag which has been inventive therein is claimed as:
pulverized, as for example in a ball mill. The 1. Process of producing a heat-msulatmg ma-
lime is high-calcium, dry, hydrated lime, although _terig] having high strength and low density, capa-
quicklime, suitably hydrated before use, may be 55 ble of use at temperatures up to about 1000° ¥.,
used. The asbestos is preferably the 5K grade having a density of not more than ebout 20
or better. The diatomaceous earth is the com- pounds per cubic foct and a modulus of rup-
mercial form of this ‘material, also known as ture, in pounds per square inch, of at least 4%
kieselguhr, etc. The alkali, such as the sodium times its density in pounds per cubic foot, and
or potassium hydroxide, may be omitted, but 60 5 Jineal shrinkage of not more than about 2%
then a longer autoclaving period will be required. - when heated to 1000° F., which comprises the
It is believed that the alkali performs the function steps of mixing asbestos fibers, finely pulverized
of w catalyst, but it is quite important from the quenched blast-furnsace slag, diatomaceous earth,
standpoint of successful commerclal exploxtatmn lime, and an alkali, in the proportions of said
of the fnvention. = %5 materials chosen from within the ranges of the
The insulation made as heremabove descnbed following formula:
Ihay safely be used up to temperatures of about P B
1000° F. without significant deterioration, and - Lo Percent by welght
the lineal shrinkage, ‘even under the severest Asbestos ﬂbers_;_-_;.;-.;_‘.;..."_-..---.._.. 5-35
‘conditions, does not exceed about 2%. On a 7o Slag (as deflned) 10'83
basis of not exceeding a density of about 20 Ibs.  Diatomaceous earfh 3-42.5
per cubic foot, the main jngredients of.the com- Lime _ 3“42,‘2
position may vary within the following limits:  Alkall . 0-10,
asbestos or similar fiber, 5% to 35%; reaction with an amount of water, by weight, of from
. products resulting froma the autoclaving of the 75 ahout three times to about six times the weight
« ’-H. _ ' s 4 )
x e et
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of the dry constituents of the resultant mixture,
thereby producing a freely flowable suspension;
violently agitating said suspension by means
which cause it to traverse a narrow confining
snace under conditions of great turbulence so as
to cause the suspension to become thickened and
substantially non-settling; then filling said now
substantially non-settling suspension into im-
perforate molds and curing it therein under a
steam pressure of at least shout 50 pounds per
square inch (gauge), but without vaporization of
any substantial amount of its constituent water
until, as a result of the reaction between the com-
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ponents of the mixture, the material in the molds

becomes hard and set, and then reducing the
steam pressure slowly enough to prevent disrup-
tion of the hardened material, followed by final
drying thereof, whereby it is left highly porous
by the disappearance of the water from the inter-
stices therein,

2. An insulating material produced in accord-
ance with the process claimed in claim 1.

CLYDE C. SCHUETZ.
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