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This invention relates to the production of a
new intecrated hydrous silicate sold suitable for
use 4s insulation in the Geld of hich temperatuve,
" i. e., above 800 C., and which may also be used
in the low temperature field bot!t as insulation
and as a structural unit such as roof tile.

The primary cbiect of this present invention
is. the production of a new hydrous silicate prod-
uct in which & pure microcrysinlline structure
is miatured by reaction under heat and pressere,

A further ohiect is the production of a product
whevein the ervstals of this cenerated structure
are in ‘ﬂndon* interlocked dxqpemnn throughout
the product, thus providing a high degree nof
strength not found in the \15\1'\1 K v'imu‘ silieatn

woducts.

Another object is the preoduction of a new
hydrous silicate having .the provnartiss of aveat
resistance to high temperature as well aq resist-
ance (¢ Lhioh theemal shocek.

A still further object is to produce such a prog-
hLC with hich resistance to CO» atiack of air and
resistance to corvosion by water.

Other objicets will he apparent from the fol-
lowing deseriplive matior,

The presouat invention provides sn integraled
material consisting basically ¢f o reaction prod-
uct of lime and silica in the fori of o hydrous
wdcium silicate naving the formul:

3Ca0.5810:. I—I~’)

Structurally the material comnrises such silicate
in the form of microszopic labiv-lika ervsialy i
terspetr: 'od with rerosgonic veids, thwe material
heing of light weizif, having a micrescopicallv
fine 1::.\1,1110 and vienally beine of appavent
cenity throushout the hody of the mater
combines lieht weilcht and o texture giving i
a hizihvlosulating value, with a moednius of rup-
ture adapting vhe maferial for various insnlating
and structural vurnesss as more fuily point~d cut
hereinalter. :

Tt is well-knewn in the 9814 of Dydrons siiear
p’("‘iut't‘ that reactadis surh a
reacl ander hoat and or pies
~elohilie micergeryataliine structures, ond t
extent Lo which they avs converted to erysialliine
solids depends on their nature. th:ic temperajiure
employed, the time of induratia cad the come-
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he produced. These gels are formed at tempera-
tures and during periods of induration used, for
example, in the manufacture of sand-lime brick
and low density hydrous caleium silicate-prod-
ucts. Also, they have been found,present along
with calciumn siliente hydrates in products pro-
duced at temperatures in excess of those used
in menufacturing processes in the siliceous field.
A most typical example is the coexistence of these
“rels” and a definite Iath-like crystal structute
in reaction mixtures where incomplete crystal-
lization has occurred particularly in a lime-silica
slurry in which the lime content is areafter than
that commonily employed. and which has heen
indurated at certain controlled and regulated low
temperatures. However, by indurafing at pres-
sures in excess of 125 pounds per square inch
(125 p. s. i) and 173° C. these “gel” phases may
be complictely aveided, and they may aiso be
'n'oidorl 1>v indurating fow lohe periods at low
pressures

Thc essence of this present invention is the
preparation ol a synthetic, intesrated hydrous
silicate product having a microcrystalline lath-
lilte  structural  formation, interspersed  with
voids, which mov be prepared in inteprated form
threuzgh a ranse ol apparent dinsities at wem-
peratures considerably lower and in time periods
much shorter,
cred feasible.

By conirol of variables. such as temperatures,
pressures, time of induration, degree of disper-
sion of the solids in liquid earriers. the degree of
fineness of the solids, any and atl delcterious gels
ar gel-like phaces moy be substaatinlly climi-
nated and pure lath-like microcrystalline crystals
varying in length {rom the submicroseopic to
lenatls ensily discernible under a mieroscope witl
be the final resultamt.

This micraecryvstalline lath structure is sup-rior
to other hydrous silicate type structures in prop-

erties such as heot insulation, modutus of run-.

ture, shrinkage dnrine dryine and stability. at elo-
vatad temperatures.  This new product is supe-
rior o previously manufactured hydrous silicate
preducts with respect to its resistance te COa ot~
'wack of air and resistance to eorrosion by water.

It can be synthesized from high calciwn quick-
ime. or hirh calcium hydrated lime. and ground
qualtz or various other forms of silica without

than have heretotore heen consid-
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the addition of anv hondine mateviot such s

asbesies, blast furnace  slag, Porgland coment,
piasier of Parvis, L,-Qn-:rnme. nfe., enmmonty used
in  hvdrous siBeate  produets  fur  providifog

sgreoncth andg dhus maey he prodéuced o conmpara-
tively low cost.

The resultdnt prod: -(‘L to be prodnced throu- x.
this invention is a true erystailine solid that will
possess i advaniages of such: namaely, freedom
from shirinkage and crfwkm”‘ and wharein no v
inforcement, such as asbestos fiter, eed he uli-
Tizw (‘ lor inercasine strength or preveunting crack-
ny in the tinished product.

Tliis crystalline solia 18 to he produced throush

an extremely wide ranre of annarveni densitics
11-.;‘ ing practienl application and usefuiness fromn
Lhe Hehtest through the fanee of heavier ap-
parent densities to the extent necessory in ..m’
practical commercial application,

Lxperience has shown that in the nroduction
of this pure crystaliine solid, twa meilinds musi
he practiced in order to cover the full rance of
apparent donsities, i, ¢, from th» extromes fower
density up to approximsately 1H peunds per
cubie foot «15% p.c. ). Throuphcuu this ranse
of lower densities rvelatively reat quantilies of
water are reguived, and it is necossary to weilize
an aeent of relardation to prevent setliing of the
«olids in the shurry formulation and
proper dispersion theveof in the squecus medisun.
n e density range upwards from approxi-
netely o= pooe. . the component soiid mate-
vials of the slm ry will maintain their owa peopoe
dispersion i the squeous ediuin fer o pevied
of tirme suflicient to pormit initial veaction to ce-
Cor Lo freen? ol ariesl aby possible separation 6
serceeation of the compeinents

In the ligcht coparent de
u:"nu necessary Lo
st and LT an

o
NION, G othiey

Sity rance,
add to the mixture of limne,
arount of hiendy spicslated
retarding weoont, suiicenl o

it may bhe

oo the raaular components in a fine dis-
persion for a period of time sufficient to permit
crviation of ¢ el phose which witl thevealier re-

vt e Mol Ty thelr vroper digporsion.

It is intended that almost any ageni that will
INerense viscosity of the siurry in relatively
! vreveul seorecation Gf the sollds
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indurated mass will always Jeave a veiume of
voids ere thian the volumne of the fath crystals.

in the beavicery dedsilv materials, i e., those in
vhere an asenl fov retording the
soettting of b =otids is uebecessary, the compo-
nont time w2l perform the Junction of maintain-
in:: the sotcs i proper dispersion and will pre-
cout ony bavafud segregation thereof,

To make (e doesired light density product, the

stirey should be prepaved in a CaO/SiO: molar
ratin of uppreunvaiciy 1.0 by miring ﬁrst the
e and hat woter and then adding anartz. De-
pending upen ihe apeoreat density veguir cd. an
amorni ol vetaedin e agend such as ashestos or
ulq" » owill he sdded sufficient to prevent segre-
: S hesstias {or a predetermined time in-
"-.l crior Lo iniliotion of reaction.
o s huriry will e powred into pans or molds
waving adesited predetermined shape, the molds
placea in o u‘.z!\ ator v here pressure and heat
wi'l be appiied io

e ron

[
1

bring avout, under reaction,
che formation of the mizroerysioiline lathy strue-
fere wnd the complete inlogration and drying of
(e product. ‘i dryine of the prodnct may be
arcomplisiicd in the indurator or in the usual
dryiug oven.

in the heovier densilies the same process is
emyiioyed exeenting ounly that no retarding agent
need be lx;id.mi. Resardless of the density de-
sived in <be ultimate product, tuo raole ratio of
litae to sifien, in the starries, shouid he approxi-
aately L0,

The iemueratinre, pressure, and time utilized
af, induration v "1 (‘\ iermine the extent to which
i cols minated and the per-
centise of e nzivroc;yssallilm solid obtained.
i cxampiv, the temperature and pressures

waly atitized in tie lime-silica systems will, in
a poviod of about 15 hours, provide incomplete
ares tadlization of tho components of this present
ainrry but cten Lhonsh the reactien may be in-
comuleis wiith sopie cel phase remaining, yet a
b portion o U solid structure will reach the
srace of a rmicrocorestailine lath structure inter-
soerced  with velds amd having  aporeciable
cirenath as well s mauay ouher desirable physi-
ea) nroperties,

The reacted produet so obtained containg foo
divhl o rereentane of cel or gel-like microerys-
totine s owhieh results in o product that
cracks n dryine.

KBy indaradine whese lime-sitica slurries at
spessures and  temparatures  well beyond the

wennd conditions, pariicularly sturries of ecqui-
malar rntin ol ‘-‘w- thne and silica, procticaily all
el '-h""\l‘("' s oeoliminated within a very few
nre, ad U drving, the agueous medium is
st leavines in its place a volume of voids
Of aadeigHeomnie < sion or less and with said
s ohiing < : of the volume of the re-
sab e ecentaliine Iath structuve.
Lhe slurries to be vsed will he
: woireq apparent density of
3 i retuch. For the lower densitics,
Lt the rovse of sheat 5 to 16 b ¢, f., a suspen-~

1y
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aid such o5 anuy of the aforementioned
i w il e omitreduecd inio a mixture of
whiv byranand Hme and siica in which the

o e ol Jhie SaO to that of the SiO2 1s ap-
cooximen ooy LY The quicklime is hydrated come
Voo e booo by By adeding b Lo hot water
D) S SR stiering  continuousty and
the fosuitiite gixture for 1 oor 2 min-
ich, Tiersuaonnt of waier, iy parts per part of
ary soilas, witt roase from about 10 for the 5
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p. ¢. [. apparent density product to ahout 4.5 for
the 15 p. ¢, [ apparent -density product.  The
arccunt of retardant utilized will vary according
tn its physical characteristics from about 10 per-
cent by weight of the solids for the lightest ap-
parent gonsity to about { percent for the 15 p.c. f.

-apparent density.

In the range from about 15 o 25 p. ¢. f. ap-
parent density the molar ratio of lime to silica
will be 1.0:1.0 and (water in parts per part of dry
solids from about 4.8 to 1.5).. The freshly hy-
drated lime alone will suffice to prevent diffeven-
tial segregation of the solids. In the range from
about 25 to 45 p. ¢. f. apparent density tthe ratic
of water to solids will range from about 1.5 to .75
parts water for each part of dry solids). 1In this
range; an equivalent amount of dry powdered
Ca(OH): instead of quicklime will be nsed, and
for products in excess of 45 p. c. f., the raw mix
will be a plastic paste. Such pastes will be han-
dled or formed in a manner similar to that for
handling elax mixes for brick or tile, that is, they
may be hand placed, poured into molds or ex-
truded.

As an indication of the strength obtainable in
this new product, without ashestos. as well as the
short indurating periods required, there is listed
here below a table showing the results obtained
with two samples in three pericds of induration
at a temperature and pressure of approximately
208 C., and 250# respectively.

l 7ol
B 1 251 e
of urrlo2n
L4 ] 1Y
19.6 1 20,0
s
o

Table 1

e o Friduration

\}: flus of mptuee, poos

qu CLrnpre, foo s
I)vn [ ER R N npl. I
Dynsity, poes 0 aSnpie U
Foaee SUO 0 By e iy 2
Pt Basss, per cont avermer |
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1 .\\'m'nu“.nl’ two results,

From Table #1, it is apparent that the average
modulus is 238% p. s. i. which is above that found

. in the usual hvdrous silicate products

In addition to the above factors, 11; is found
that in the field of compres=ive strengths this new
product is again superior in its field, as 20# den-
sity “ ill have a compm«he <t-renf:th of 500=
P. s. i, 30% density, 900= p. ¢« i., and 455# den-
sity, 350-— p. s. L _

The lath-like mmocn‘stmlimc structure ob-
tained through this invention is of ¢reat value as
msulation in the high temuverature feid and tests
1o determine its applicability indicate it will with-
stand excessively high temperatures for long pe-
riods of time without breaking or disintegrating.

For example, this malcrial at 28= density, was
subjected to a series of te-<ts wherein the surface
temperature, from direct (ame application,
reached approximately 2000 P. and after two
hours of exposure thercto was subjected to a
stream of cold water under pressure without
~shattering and with only superficial surface

- cracking.

. The shrinkage of this material is extremely low
when compared to other lime-silica produets and
itz hardness of 6.5 according to Mohs scale, to-
gether with its qualitv of with-tunding exireme
thermal shock upon quenching makes it a most
desirable product for many purpose: and in par-
ticular for fire resistant structures. Such a prod-
uct, because of its rigid structure lends itrelf to
various forms or methods of finishing, such as;

()‘
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shaping, cutting and sawing as well as the polish-
ing of its surfuces to very smooth finish.

From the preceding, it should be apparent that
this new product, namely, this pure microcrys-
talline lath structure has physical properties su-
perior to previously known hydrous silica prod-
ucts.

In order to render a complete understanding
of the product, its formation and characteris-
tics and in pariicular the invention herein con-
templated, the following descriplion is set fortil.
- The formation of this pure microerystalline
lath structure is actually a transition of the com-
ponent materials, lime qguarts and water, from
the solid or solution, first to a true gel forma-
tion, thence to an extremely fine erystalline struc-
ture but «till retaining the properties of a gel,
then to a combination of this last mentioned gel
and crystals of lath-like structure in formed clus-
ters, to a conversion of the whole to a pure micre-
crystalline lath structure in formed clusters in
random dispersion through the mass with ap-
proximately complcte elimination of any gel for-
mation, with the complete dissipation upon dry-
ing of all uncombined water aund the formation
thereby of voids in aggregate volume in excess of
the aggregate volume of the lath-like crystals,
the lath crystals heing of parallel extinction, posi-
tive elongation, having indices of refraction:
Alpha=1583+0.003; gammu,-1.5940.003, the
lime, silica and water being present in the crystals
in the molar proportions of 5, 5, 1, respectively;
this transition for practical and commerecial pur-
poses being effected through the application of
pressurecs and temperatures which will vary with
the degree of comminution of the solid materials
employed and the time in which it is desired to
complete the transition to an integrated and dried
product.

The term “unity” as used herein sha
preted as meaning a mole ratio of i
tals of the finiched product. .

Modifications may be resorted to within the
spirit and scope of my invention.

I claim: - )

1. A shaped product comprising a porous bodv
structure consisting essentially of pure. synthe-
sized crystals having the formula

5Ci10.58102.H20

and being continuously integrated with each
other without any other honding medium, and
forming . a three-dimensional network inter-
spersed with voids. the aggregate volume of the
voids being in excess of that of iie crystals.

2. The method of forming an integrated prod--
uct which comprises forming an intimate reactive
mixture consisting essentially of lime, silica, and
water, the amount of water in the mixture heing
within the range of about 4.5 to .75 times the ag-
gregate weight of the solids, thie molar ratio of the
reactive CaO and SiO2 being approximately 1:1,
shaping the mixture, subjecting the shaped mix-
ture to a predetermined indurating temperature
and pressure in excess of 173° C. and 125 p. s. i.,
respectively, and thereby causing a reaction by
which the lime, silica and water are converted
completely to an integrated porous structure of
pure microcrystalline lath crystals, having the
formula 5CaQ.8Si0:.H:0, «ajd crystals being in
random dispersion  and being integrated with .
each other and thereby maintaining said struc-
ture in integrated form independently of any
other bonding medium,-and drying the product to

il be inter-
:1 in the crys-

.
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remove free water and leave a product in which FOREIGN PATENTS
the crystals have the formula 5C20.58i0:Hz0. Number Country Date
GEORGE L. KALOUSEK. 2128  Great Britain oo ______ of 1909
' 501,024 Great Britain ...~ Feb. 20,1939
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