PLAINTIFF’S
EXHIBIT

GF-1566

ST

- —

CALLTUK SILICATE THERMAL INSULATION REINFORCED WITH
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BACEROND OF TEE INVENTICN - .
1. P4s1d of the Jovention ‘

-
5. This invention relates to hydrous calcium silicats insulation for
bigh tempereture use. The insulation of this invention is free from

23

7  asbestos or other inorganic fibers such as glass. K

‘2. Discussion of Prior Art
The preparation and use of calcium silicate thermal insulation

10 materials is vell-knovn and described in detail in & mmber of prior art
patents such as U.B. 2,699,097, 2,716,070 and 3.5<n.:s 24,
- involves the reaction of lime and silicecus meterial

inforcing fibers to minimize cracking snd fracture during manufacture,
shipping end use. For tbe preparation of Snsulstion suitable for high

15 tegperature the prior art describes incrganic fiders, such as asbestos and

glass £ibers which becoms air-borne during fatricsticn, installation asd
use of the u-uhtion: u.s. 3,&#,668 describes & similar calcium
silicate product except that the reirforcing mesns consist of inorgaxic
glass fibers costed vith various resins. ]
0 - - mmumi-mmmtwumﬁm-
ties and used for thermal insulstion of pipes, tanks, bollers and the like.

KUY 31

The commereially svailable 'podm generally contains 8-i5$ ashestos
fiber and bas @ dsnsity of about 12-15 1bs. per cubic ft. The asbestos
Tiber is generally emosite, bowvever chrysotile can be used alone, or in
25  Wiecombisatiocs.
Although these pricr art products have served vell as muh-l;q
tion waterials, unfortunately in recent yssrs much coocern has mpa.,'r'
oD the Fari of medicai ressarchers oves the rart that inorganic fibvers,
such as asbestos and giass, may play in the developmert of lung cancer and

30 ssbestosis. As a result of developiag eoncern over incrganic fibars as &

mmmm:m, hunhtinhahuhw_gnumot —
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atrtar vhich seek to limit thé use of materisls containing inorganic ﬁb.rl

in certain applicetions. It is an oh.}cct of this invention to provide s
nev class of high temperature insulating ntarim vhich eliminate the
beslth bazards ceated Wy the use of inarganic fibers.

SMARY OF THE INVENTION

In accardance vith this inveztion tbere is provided a calcium
silieate insulation for high temperature use, vhere the surface tempera-
tures of the insulation are mintaioed ot sbout 100-200°F, ‘wharein all tue
inayganic £ibers such as asbestos anl Cinss s replaced by csllulosice
ribers as defined mors fully bersinafter. The goduct of this isventice
therefore eliminates all Questions regarding bealth bhasards dwe to

'

inorganic fibers since the resulting product 1. . d-nch
fiders. Also the use of cellulosic fidber in nmor
‘reinforcing media reduces the vear on Processing squipwes Bwell as
cutting and fabricsting tools employed by npplicttwn. o

It 1» beliecved that this is the first time that such celluloeic
reinforeing -uru.u bave besn used in a high temperature calciums silicste
insulating material. By high temperature, ss used in this inventiom, 1s
meant snsulsting Products suitable for uses vhersin the murface fewpers-
tures range from sbout 350° up to 1250°F and therefore are designed to
weet the upper limit.

L

SECALLED DESIRIVTION OF TEE JEVENTION f/

The novel calcium silicate insulating msterisls of this inven-
tion are mepared dy mixing M.n, lmaudtb :.J.hdmle‘ﬂm in en
'mm-u:-torwm n:qu-om n--cmu slurry mamct-io
- fogm™a gel. Filter ;ru-h‘, Temoves axcess water and forces the material
1nto 1ts desired shape. This wet product is then autoclaved to groduce a
desired crystallinse end product suitabls for use nnau-mm‘
inslating ayplicatises vpon drying.
The reaction of silics and lime to form & hydratsd calcium
silicste 1is well-known and therefore the general reection conditions and
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reactays curcewtTations delcribod in tho priar art can be utiliged. BSea
for example U.S. 2,716,070 und/or u.s. ,699,097 The preparstion of the
novel high tempersturs iosulation of this invention requires certain re-
actisn conlitioms snd proporticas 0 obtein optimm results in preparing
st and product suitadle for high temparsture insulating spplication. These
resction conditions and proportions constitute jreferred esbodiments of the
subject invention. '
Therefore, although the molar ratio of lime to silice un geper-
slly fal) within a rangs of from sbout 1.0:1.0 to about 1.0:1.5, it bas
been found desirahle in esrrying out the preparstion of therwal insulating
materials utiliring the novel cellulosic reinforcing fiders of this inven-

tion to ewploy & molar ratio of lime to silica of about Q.0:1.25 .

about 20:1 . Optimum results bave been md ﬁth [ nur to solide
ratio of -bou't 18:1 .

In subjecting the lime-silics fiber slwrriss of this invention
10 a predetermined m\n-uu texpsrature and mressure to achieve compleste
resction to the desired crystalline hydrous calcium silicate snd product,
1t is preferred tlhst the autoclave mm.mﬁn.mtlésp‘igto
about 175 peig and that pressure of adout 150 psig be employed.

The followirg exaxples mxe fully demonsirute the gudblect
invention. nmnw-mmmmmu;m-nw
weight,

BAEE )

An agquecus mixture of 17T parts bleached nulfltovcodpulp

(Mu 3" eellulosiz ulpt) end 1049 parts distomacecus urtb

Dad lo“l“l\ (Oretes m‘sﬂ-l") 1s prepared. This mixture, wth-tod to about

200°F, and a5 squecus mirture coctaining 699 parts of calcium hydroxide

3 nawma-mwrumu-mnncmm
sufficient water, prehested to sdout 20C°P, to result in & water to
uuunuoormm:lmmorpmmm. The
-3~ .
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resulting slurry 1s maintaissd e tesparature of about 190-200°F fer

sbout cos bour under cootipuous slow agitation at about & RPM. Upon com-

pletion of this cycle, gelation bes ocowred. ﬂnm.llurr.y_uthn

amwwuuor.mmmuwmms&léwmtmup

covering molded. These shaped Diecss are then indurated in a bigh pressure

stesa sutoclave at 150 peig for about five bours. Thereafter the auto-

claved products are &ried in & forced-draft hot mir dryer, sfter vhich the

jroducts are trizmed end ready for packaging. -

® “Rayofate J” is & chemical wood pulp prepared by digestion of wood
unmgthomlhuwlm”u.

*¢ Mined and refined by the Uenersl Refractories

the exception that 177 parts of sxmosite ubutol-.('li m) are utilised
in place of the blsached sulfate cellulosic pulp of Exmzple 1.

The toMg table demonstrates the results obtained vith the
two formulations sod the relstiouship of sach to curreat Federsl Specif-
ications EB-1-523 (relating to the physical snd strength characteristics
limits for high temperature insulstion meterials).

. Teble I (12" x 1 1/2" x 36" Klock)

Eanple I Exazple 11 XE-1-523

Density - bs./rt.3 127 - 2.9 13 wax.
Nodulus - 1bs./in.? A 168 k0 35 =in.
Impact -~ 2t.1bs. by § 1k —-
. .e:mu:n - (SL::;&-?tm) 238 186 ' e
125007, Soaxing Neat .
Linear Bhrinkage § 1.3 1.5 '’ 2.0
Weight ioss § 316.2 8.5 12,0
K-Factar @ 500°7 mean 0.54 0.50 0.60

It can be seen frow Table 1 that the test matarial {Exsmpls I)

he

MICH07678

e L She <



15

[P

‘st 500, TS0, 1000 ard 1250°F for six bours. This data Xs

~wmrares faverealier wisdh {1: Stanoard commercial product. The test material

.mee’ - ther nequirmonts of EN-1-523 in all respects except for loee in

weight after soaking best at 1250°F, which 18 to be expected since the
organic cellulosic fiber has less temperatice resistance thn asbestos
fiber. %This high loes in weight is not deemed significant ccnlldaring

the good Kefactor values obtained. The important shrinkage characterfstic
4s not affected Wy the use of csllulosic fiber. It 1s also obvious from
examination of the modulus, compressive and impact data th.nt;tbt test
meterial bas excellent, znd mors tdan sdeguate, strength characteristica
for shipping and installstion requirements, based on sxtensive fisld exper-
ience with the ltlndlrd product .

In arder t0 evaluate in-service performance, @'

bt

Froperties vas mads after sosking beat eonuuonu. an 1

e
4z Teble II.
Table II
Easple X Example 11
500°%¢.
Mofulus - 1vs./1n.? 2 T2
5% Compressive - 1bs./in.2 229 238
T,
Nodulas 3 o ) 15
Compressive .. --a8 190
10007
dodulus 5 %
. Compressive 202 236
1250%.
Modulus (3 . 28
Coupressive 200 294
The results indicate & substantial drop-off in modulus, but the
coupressive strength st 5% deformation is tislly hanged, and equal,
5
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throughout the tempersture usage range. The insulation yrod'ucu of this

inventicn ip a1l -mse. & | « “ompressive strength at 5 defarmtiocn

of at lesst 175 pei af. mmu beat conditfoning et 1250°F for six bours.
Based cu industry experience, strength Tequirements, as -

by modulus, are much greater during shipping snd installation than after

installation, In sny event, it s commcn practice to apply emough thick-
pess ©f insulatine to provide an ocuter insulatioco swrface uqnnhm ot
sxcssding 150°F, 0 thet beat loss is mintmized abd parsconsl are protectsd
from severe burns. This practice vill always result in the outar partion
of the insulation maintaining its initisl streagth charsctaristics since
1t 38 mbjected to tempersturss of 350-375°F during the sutoclsving snd
drying opersticns in menufscturs. _ -
To further estsblish performance, 12" x 2‘17!

mde with cellulosic fiber in accordance vith Reaspis
& section of 12" pipe opersting at a tm;;r; et.&‘lS’, s.n & pover house.
Periodic insjection of this installation indicetes sstisfactory performance.
Surface temporature of the insulation is spproximstely 125°F. Similar
Tesults bave been cbtained with pipes cpersting at 1000°F and 1200°F.

In preparing the novel reinforced cellulosic Tiber insulating
matarials of thip invention, it bas bean found that cellulosic fibers
vhich are free from impurities that interfere with tbe gelaticn reaction
of the lims and silics must be exployed. It is referred that the cellu-
losic fibers bave been refined to result in sub-ﬁ’ntm fresdom from
lignins, vood sugars and otber impurities thet interfere vith the forma-
%icn of hydrous calcium silicste. XExamples of these cellulosic waterisls
are chemical wood pulps such as bleached or unbleached sulfats or sulfite

Ps.

# It is preferred that the callulosic fitrous materisls be present
1o an’amount ranging from about 5 to 306 of the total eight of the solids
coctent. Opticum results have been odtainmed in the eres of about 10-1%5%
eellulosic content, which results in an and product baving a density (pef)
of adout 12.5 and a compressive strength of sbout 230 (psi) at 5% deforma-
tion.
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A thermsl insulation suitabl: Jor 3e a: tesperaturss up to 1250°F

comprising a body slement essentially consisting of the reaction

products of calcium hydroxids and siliceous material togetber vith

reinforcing celluloss fiders, the cellulosic fiver cootent of said

body being from about S§ to about 30f by weight of the total weight
therwo?.

The composition of claim 1 vherein ssid fiver content'is 10§ to 15§
and tbe coupressive strength st 5§ deferwation of said elemsnt is at
least 175 psl after sosking hest counditioning st 1250°F for six hours.
The composition of claim 2 wherein said silicsous material is
distowacecus earth vith an 510, content of at mna_ﬁ

mmum-;nm;-mmﬁt@ that o

thickness of insulatios 2 1/2 inches thick applied to face beated

" to approximately 615°F results in a surface tempersture not exceeding

150°7 with po appreciable cracking of the cuter swface of said
insulation.
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