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magnesi Um‘phosphate I's preferably prepared by adding water to the
Phosphate(s) to provide the predeterm ned concentration of phosphate ,
reactant.- in water. This liquid is preferably nmaintained at a tenperature
around 15C (about 600F) to prevent ovgrfygigzgd during conponent m xing. @
The | ess reactive wollastonite, fillers and surfactants, if any, are add

o the Ii uF‘H“P& Fed Wity agcaties feeqﬂm aiashqw om@a wf-mrsurtahe amasxphgt lapst 15 m%g. The

o) nmponent Bt wgﬁﬁmﬁgﬁ% WEdg u ~£ﬁ| in a§a hho @dﬁaﬁ%mgf@a@ﬁr% ; 0;2:/3 ;)Sr

rf
Eonst i t Uent mok brichs dacyis :g;é' %’3{ 5}1.@{ u\%‘gﬁ}ifﬁg e

J\IOI | ast ond tﬁme&fgr@ﬁﬂﬁﬁﬂﬁi&if@pdsﬁa diosd i g3ds B vy ggx??eb:z
Dpt i on@i |y em:euem B isqroafgyaliveurt to B0% hy wéiglit of the tosal wéighaof camparish@ A afw)B m- Fenedalifhe 2N
aspect rati' SHm ?"é§§ddth'ée F‘QQGF%W‘@ isbe Fﬁ%‘tfwﬂdttbe QbPﬂQ!(me)ne'nb‘et Bme. The

dd lon ope me m ox t h
pr ef er abl y ?1 (§§ aﬂd ?% arr :gfedé‘gg%e p os:> SI;% re we c rt:‘ t 1
5:1. The e Uchf’rﬂ;GEenaBetae tily ﬂn&lﬁ@ 'tHé@e ?n xieﬁd oserrt“ nﬁlreq' g? %&%ﬂ
1.0 n2/ g antho-#oiTee weightaatbdfyphosphath @6lGton lof 25m 1ot pHosghate -réaeﬁiﬁ tcovsBituent of
ol | ast oni t%’%ﬁ@ﬁ"&? isiprefesablydromnEA(5e tof58H andreorp pemmv fnomﬁéfni 106074t fvs exaMPlAISE/ET €

area 60 Qgﬁs eﬁm\% 51'3“ ° ra‘:féﬁ'bé;e al“?s‘i"&F{P"t%P'Bfe reastysoARsttuent is preferably
iessent | aI,J;y DUE i es,'"g eo X o
much hi gher has-ﬁ&gshomaﬂeosoalutn tr@onh.bre hﬁe HQEA%@&&% ﬁiﬁé&ﬂ p)éMaQ sh‘&u Qr

moNno  magnesirinoagsiuos phivatatec Thes tispensiiyl agerihehoulsl ebeOdssentially emBsacts e Nith rtaaelhewesm
wol | ast oni t @"wnﬁtf‘ltﬁeu Prdbﬁmﬂ'@msrté&!w'\?@"c@ﬁ Snixing, é\fwn Ainer- m"z'efsrem Bdtrmed mith

_Shl‘ : nkag%ﬂ ?&% re %ﬂ\ﬂ ?ﬁ?ﬂ |ufg hexa %eﬂﬁsodi 8?3 h drllspersmg
‘conponent BT 1l o o theriat. ORle SRGrDYf (USh G hﬂrsqi, ‘ti’a loa W "b\ﬁﬁ'&‘?ﬁ&?&i‘r’;
cofponent s .9hoamdteBw f6fn a noncellll@ BEYPASIdLETeEINS Uth UB edtdalycmr&oae th Bhanadindp €
ctonsi dered ben- fhewee dispessing tapengsd. Vhd quea@mof/trle smbrsng 4gent m@qtldées ShBioc empthe ed
Wwith so-cal f ‘eF"F s et' gif ‘3:9 qsyRplythe figuid vehige 5
ferr]mei g &% e -%é% 15 g ﬁéﬁﬁﬁy a"é: it dibertasin maice
‘than 2.0 rTQlSlem nﬂﬁfcﬁa:ﬂfaﬁuﬁfoﬁ ¥atd}; ists ¢brifa ¢ |ﬁ1§$res: téhﬁh&fﬂpeﬂﬁg'@eﬂfﬁl 8t
‘oxi de usef ube ¢hnsepac owidinctee P bhcotripenqnt B SElOW abdmvmfolpenmhas refoaseldffcarb6n di6ede. Of
E0 75 [err] mZ/ nA AUMPrS inertalew watee-denzand [fl hofd'emtm ded te\npmwemtwaq desqrigerhaboiaim
oxi de. THE gﬁg@{{gmﬁ %ﬁa@ 'e'ﬂﬁgt%'rsr ) @zﬂnf%faﬂ:.:g"%g"a%tﬁsass
2 0.043 mm ?&Eﬁﬁ:ﬂfor Q?Ga lhivﬁn O dsg 3a s during
corrponent Bthé srixrigef eirpbheptsliant 8. ﬁ@%bmgw@ngklidded tokhﬁp&nerttal'rh%lo@ b %ﬁt should
icorrponent bﬂe %mGaBble.l af rgeﬂa'eg algas either mreectmgiummmlwordepadated in theacidBsluey
freactive’ls exam ‘?< "rlep PW%%?‘“Q’FW"""TFP@%EFG# quon
of“sore mgETAATIR e hggemh@ e ﬁnz@g& e
ibot h wol | asihergardicre ViR QEHBItIS 1A% 1866 pdlinBLicuBi f

iconst i t uent blewind 4gectaniainectimpBoent B3 pre@drabiyi frotn EAYOWNES nidke ;trdsfeslﬁy rraﬁms‘nl&i&% Ilmy
ext end 0\7%rt°lahl';'e'efr’ftqfr°emlﬂ%q “0!""1‘3 -om O+ t o 100 % The wei ght ratio of
_phosphat €s &g{g&a@g HPOS %ﬂlsﬂ?ﬁs trapotas |u reI’??::tsl ft tltl E spo snum
co onent Py ghva ho Jaﬁp ngtis & APk e&ﬁh“ tﬁ ﬁf%g]

55 t 0 60dcHiBvedf with eiemnlibpRrsing/ shdnts tébted. ITﬁlesE lﬂéﬁlctimadlﬁreishh@tagh € réat With
phosphat é° oaureinen phdsetsteshp fre theteidrenat etebie indormolatins tv@rqtnomsahpmejremabrblytef‘sram m
©25/5 to 35/'8%¢ Uﬁ"fa}r?ieé{:ﬁ tt 'g'i Yeight of thecphiogrhaiy redstive; congtisuent. The | sper sing

of componery, £l pei Bl T e Fabd o
»hexarret aphosaplm 5:6 mlﬁéaddrlma lhioptﬁé Yo Qﬂﬁh@étﬁ,mlﬁé?dihUma%@'dﬂ

1 ri sodi uf? pho3ihedte:repehiart surfactara sdbict map bopdiig be addéi @ cdinpgrentsa, gy 8§tﬂiétad83mu| d
be essenti aﬂ° °'iﬁ'1¥%8.’€l°f Wédwquhmph@ Pifch efrthat @dded toenmpo mht\-sTheM@numﬂH added to
o ¢ ons STEpRrRA G B R s, R PSSR - o e
W th mono a&nﬁ% 182 & rring 6 b ﬁ&&%at\ﬂv rﬂﬂﬁerér%ldp n@i mgﬁe5|um '
present isnvedde) adhg vinth%edilcﬂﬁﬁj@brﬁtgf d,afe My additigharxfiieds akd sorfsaawoamponem B, like
tripol yphosﬁpmlw@nt A iehrefanablie xootedita peo 615t Cairior toswding) Bxtersied shpif lifeférespbaest Boan

mi xt ures of PeragRievse byigrauiating pasgsronentiidn dsy forrp prd asifiing wetseprerfsw@ g PeRsetsAgnd

B.
when used W't goRbgng BORBRIAL (e, RLFSE hhsiHoHoad Siitdeik BY Qilng €S
resins Wsb f'hnldﬂ%@ﬂgtﬂéhdfngggﬂlﬂfne§&ﬁ 3 Eklﬁ gﬂﬁg sQEch‘PeIB @%fxé@ %:Il:\.( ht%: it pldlz ng
agent s. Thewithoraien corainu@sn nifing l@ddangipearic mhgrsaThe Niscdsity Ry rﬁinhtetrismaﬂmgd
t he amount 39d sufficient kegt es’wehpeir'ethehmea exaghegrhif cagetion Itpevape mwedceehvzﬂp%asst
acti on. and ?F{gt SAs e AL e e e R g A

5 a

b%m'éﬁ' bog?songrﬂ'xn nh 5 s a ﬁlg {o§ W@f@%i&é 1.5

readily determ ned for any selected resin conpositlion. e seen in
F£xanpl e 11, when a chem cal bl ow ng agen% such as cal CI um car bonate, is
gjsed to forma cellular resin, then the dispersing agent nmust be chosen to
fmi ntain the pH of conponent B bel ow about 10 to permt the rel ease of
tarbon dioxide. One or nore inert, |low water-demand fillers of the type

added to conponent A, as descri bed above, 30 may al so be added to COMPONENRL.:

B. If such an |nert f|IIer |s |ncorporated I n both corrponents A and B, then
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4 total weight of conmponents A and B. Wien nono magnesi um phosphate is
uged as the phosphate reactive consti tuent di pot assi um phosphat e,

t gi pot assi um phosphate, tripol yphosphate, t et rapot assi um phosphate or @

Extures of two or rmre thereof prowoiqgmgqganl C resin cenents vvlth
ed wt

s-rengths whi c aret at ote ast dlou?E)y the 18 Y in
o spesing ARG RE et iﬁ el ttetiy %m,r e
bno 45 al UdSlSUeQ r@fes' ase&eﬁ&umt fob bhtabriple fRm ddv rarhmu @ld WS
{ere nono ddysim num phosphate is at least 10% of the total weight of the
Pk osphat e5r eadh¢ Viguid orixtyretaf campon@nts | A ped Brrpay maoratossgt-era rbe [fermed deto poy (Higsited
SRRRRATIEIes T LA et (Bt A AR et %Lgﬁmqgr;:@" YEha
qoent . The GiNabGiks nRAhHRbIRI RS phte slidh 6 st St S rosiiance 1
oo nponent s dhemiesls Bndaﬁ\e.sme(ae%a%e b niakifg bipes, ﬁﬁ@d’,ﬂand)fhe&keﬁ tafdl bécalideXd® lits WIBN
g st atic mididecticprapeeies i may i farnmag intdibsulatorsdngl tmmenwleq;ebbrmetsumm AApbut a
fhi ch may ofﬁ‘b'l%?mw'?? uses fatithe dnargpnicgasnef ihis A ]
gorponent B tfah,the ipyprtiop may be rgere fully b'rdge@%rt %fﬂ'é?f'”"%?da"éEP"fsS'ec%‘??ﬁBH‘&ﬁP
the total quam%éibll&giqgg(amlegmms%flﬁe%noﬁ% Qhsthdhi3 afd Yeh th F3AL bPReiGR! The
fhan 5% b ot cdpOrnts avted forrmated separatelyf io high| shéddenaarsaod | Bk mied toh Glearpdd0 ES

4ol uti on of meqhemqﬂ @ frer: ComrpnanieA andB weredesh at phout 1580 @0 Tiether m-rarmgqnoThegm’g e

- | h | [ 20
e eorgle R L ﬁm S
ddi ti onaéo m didi3 3420 u$dél’ rRCdiRafi lﬁzrw i (—B2s rhds )enemmmhnﬁfcmponem

)r ef er abl y & dsodneadictior merial witiean dsppat iraio of ebaut 20: ngnd durfecerackacbf 9.88 inf/g.| Tihe gesftive
oﬁ}zdnent BNQ'EFFNBJ@ Oéeqwl@v@t! Blis/anf agicyier] rpaterie '@t"BOflahmﬂls ang pyrfaggpyea of

)

ddi ng wat eﬂc:pﬁ' F"3 e MeeRYm eg;;eaqgwg{@gf ac %‘ia tfgr esiod iy BRSRTBe
ixed in g I"én er, TXer or T Xin Fnea Sul I"e for rapidly 60
nd thoroughl y bI endi ng two sI urries of Lrna \4| scosity range specified. Such
i xers include those e@dinpaea XM th bl ades, ¢onti nuous m xi ng heads and
tatic m xers. The vi scmmynatgﬁedidiepsdsumg/ m xture risesoo agtsdl y and
uffici en heat is develsdped in the ensuing exothermc ré&ction to vaporize
Ny excess water as sted’?’r‘?'%&“"@hm ce of reactants, the titte over which the
i xture remains |iquidcgRKodds yari ed between some 30 seconds to as nuch as
0 mnutes. Likewi se, i aaggungpmd,ﬂatémb%rses,t.m, the "feamrise"” tinme my
)e 65 ad] ysted and var i edagbedumeexidebout one m nute and 570m nutes and the
f oam set™® tinme between %!be'_?ﬁ(e-yz Bow, Corning 7726UMa8 and 10 m nutes. As not ed
pr evi ously, the water- reﬁé‘bldér?? surfactant stabilizes the cellular resin
juri ng foam Nenexashihgrestihad b MBluldsof riplurd Yr 9865531 (2. sslebcln%ﬂutaos&ryhhhhmtpmms
esi n set s. kglcafpdfet ®UE diysNg 126% tiuight @&8é And alépifip Igasviy af 1.6adrtee Rdur dgysper at ur e
ind requifes a relative short time, for example fromseveral hours to a few
ays 5 The |i qui dcm xt ur e, of conpcﬁ’fé'ﬁl"g 2A and B may, prior to set- up,

formed into any desifyyie %ﬁmhﬁ”ﬁ ggés Rudy ol ding, extipyiding, conpression
pI @i ng and the |ike. Its.ufaay e spr on to surfaces, igpat ed on surfaces
)y any sdftable technique, and used to formcellular fillings in predefined
paces. Because of its ﬁ?'lea'n?nabl [ t}/ it is particularly suited for wall
banel | i ngs; because of a‘fﬁ?{’%? hospheter50% HBIMIMYL| s and m}fsture it may be
sed in maki ng pipes, gResiuh! qx,g‘p i ke; and because okyits high 70
i el ectrise properties |ts||nsas)e be fornmed into insulators and the like. It
M || be appreciated that these are but a few exenplary uses for the
Enor gani ¢ r esiThig resn badi & mogiesnefi rypture| of 789 Al (4 kalor°) #fteT f9W) @AXSi on nmay be nore
uI l'y undergfagd.3 the follow ng exanples are given by way of illustration.
; n the fokl ovwman;%ﬁmaé Rspeatbd@sir el Birfe Qfmpohéht Wabkt QHEngfaNAd Hatisl @NIWsIIastoRite to
Ji ven i n paméghediym vddegh tompbhent B Froin 3@ ss BRapmipdad 18 10480 Thefetféatofitizd reahnesipasxdde@ny
n hi gh spe@ﬁi" Biraneid asas shawr by He factthatahe regin 4f thiseremple hade mastslya af reptpire of 708 psi (49
Component s KQ/eHTGEfe et Bouss e YO BYJIRR Heeery) ST BYCY¥E00F) when i xi ng began.
,he nono sal um num phosphate is an aqueous solution analyzed to contain 8%
{[err] A1203 and 33.7% [err] P205, (solids concentration of 50 weight % 1.49
g/ [err]cnB; (47.5 Baund) and the nono magnesi um phosphate is an aqueous
5ol ution analyzed to contian 5.3% MyO and 32. 6% [err] P205, (solids
oncentrgtion of 44 weight %9 20 1.42 g/cnB ([err]42.90 Baune). The silica
iller was -0.043 mm (-325 nesh) and the wollastonite of conponent A is an
aci cular material with an aspect ratio ofg about 20:1 and surface area of
).88 [err]. The reactive wollastonite of conponent B.s an acicul ar
aterial with an aspect ratio of about 5:1 and surface area of 1.55
.err]n2/g; and the nmagnesiumoxide is a high purity technical grde nateri al
processed from magnesi umrich brine, -0.043 nm (-325-mesh) and having a
surface area of 0.75 M2/g. 25 Exanple 1 Corrponent A Mono magnesi um
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Tri pbt assi um phosphat e- 50% sol uti on 25 Magnesi um oxi de

70 Silicone (e.g. Dow Corning 772, Union 1 Carbide 272) The

resulting resin had a nodul us of rupture of 750 psi (52.5 kg/cnR) after fug
hours and 1470 psi (103 kg/cnR) afteg §3¢r37ys; a 12.6% wei ght | oss ang
specific gravity of 1.64 after four days. 40 Exanple 2 Conponent A Mono

magnesi um phosphat e 6 e Examp4parts Silica

100 45 Conponent B Tri hos e- 50% sol ution 35

Wl | astonite ﬂsﬂ;%as‘g?ummupn d%h 49 I\/agne%oupn%"?)m de

21 50 5 Silicone 1
:Thi sw;em n had a nodul Gemmfnemtljpture of 700 psi (49 kg/cnjerr]) after four
rdays. Exanple 3 55 P@smwéﬁpmﬂed usi ng the ¥ane conponent A,
‘but changing the ratio %‘r};’gﬁ’&&{ te to magnesi um oxi o@% in conponent B
from 70/ 20 of Exanple 29ﬁ| he effect of the magngsi um oxi de on

resin strength was shown by the fact that the resin of this exanple had a
nodul us of ruBleque"'@F’amU'ps¢ffl(mekngQ:m(}34asi/€fe‘9 aftepwothours and:380ipsl 27 ku/qy} after 03
'kg/ cnf er r ] OUf®E four days. 60 65 6 0 136 378 Conponent A

.'_Exarrpl e 4s Conponent A Mono al um num phesphad § 100
iparts Silica Component A 100 Conponent B

iTr| sodi um phosphat e- 5% Msoob @wiungmum phosphate 30 Wl | ast@nparte

r35 Magnesi um oxi de &tfl’;swmte 35 70 150

:Silicone, The reSin had a nodul us

* of rupture of 120 psi (é*;%,,&"g‘,’f’ nﬁTeda?'!t'cgr—1?% 3 h(fﬂé‘s and 300 psi (21 kg/cnR)
-an four days. 15 _ Exanple 5
“Conmponent A Mono al um ﬁgmqm(usﬁ)hat 150 parts Silica

1 '150 Wl | ast onite Sodium tnpolyphosphate——10% solutlon 23 20

nydrophobl c fumed sili cqnzgﬂj":ﬁg,;‘&anol : 2 sl urry;OCOWponent B Sodi um
'tri pol yphosphat e- 10% SCdaldmand%rbonate 47 25 5 Wl | astonite
70 r Magnesi um oxi de

}20 Cal ci'um cafipfierfnad a celiular resin having a very uniform, fine gyllwgurpoqnﬁﬁd@s@e Pf &2-&

‘resin havf rPQ"'éds(ﬂétf"i/ GhiP DT Thefown rise Smp (2f QPR MM 2pdfae .Sf‘y""aﬁ 2*2’2'"6“’%0

i-

A A L e T W

pounds/cublg;(a,#, el (117 kg/[err]nB). The foamrise tinme was one m nute and

“foam set ti rreAZ{;lmrar tesifiiwasinage usiny agzh@e Confhoat Al GV Exare@ie B, babraduting Ehelstriolist ot he

sanme conpo rmqursm agent tq 3ERantnghereplacing the $0pduieof NYp!lastanite/maanesium foxidé withe108 Q};{g

: t to%3 SQ ""(’ﬁ%f"fQ (CplLstrygtu e ‘VS‘rﬁ:’t"@P‘fﬁQ Phbisf
s’ggsge W|Ot hq;g'gr iag "8‘;?%?% °@gn5‘§“‘ﬁrﬂ g;;ﬂ;ﬁ% ém?'vqsql NS a verg uni form

ifine cell s_txa,ugaure a density of 23.0 pounds/cubic foot (123 kg/nferr]), a
foam ri se ti nMig oénoaivenimimplosprarcf Exairpie b vés replacertbyah edél wmgmtoewoncﬁnangduen 7
EThe mono “4l n!rmnher ?e Wepeedvler regin 'Ex'aag Hensiy ¢330 P@w#sﬁ@éﬁ faet/ (123 kalejls a foamerisg time of

an a foam set time } minutes.

mono magnesYt §AF ™0

Exampie 8
\/ The mono aluminum phosphate of Example 5 was replaced by an equal weight of mono magnesium
45 phasphate to form a cellular resin having a density of 23 pounds/cubic foot {123 kg/m?), a foam rise time of
one minute and a foam set time of 1} minutes.

Example 9
Using the resin compositions of Examples 5—8 and varying the amount of calcium carbonate blowing
50 agent used from 0.5 to 6.0 parts produced cellular resins having densities ranging from 32 to 10
pounds/cubic foot {171 to 53 kg/m?), respectively.

Exampile 10

55 Component A :
Mono aluminum phosphate : 150 parts
Clay 2
Calcium stearate 6

50 Component B
Sodium tnpolyphosphate—10% solution 50 parts
Wollastonite 75
Magnesium 20
Calcium carbonate 4

65 Silicone 1

7



0 phosf)héte to forma cellular resin having a density of 23.0 pounds/cubic
foot (123 kg/nferr]), a foamrise tine of one mnute and a foamset tine of
.[[err] mnutes. Exanple 8 The nono al um num phosphate of Exanple 5 was

tepl aced by an equal wei ght of nono ﬁj#n 45 phosphate to forma :
el lular resin having a density of 2@% /cubic foot (123 kg/[err]3) @
foam ri se ti nBheorksulting céliufa tesin dadlurdfofn) anBdiuet sided Bats @id aldenSityrtfl R poudsidiipic @00
si ng the r(éii?|k9/"t3b i fednprigs tigle o mi 1eey1d5f®rrawdt"va¢fymgthSh@mmmthe@ﬂlular

| ghreR mse §WS alpllu@rﬁt agp opjz Iack
Sehui o ﬁ‘as. i et HpA e s e %@a%gs“g\d%\a@“r%fs
[ 171 NS 53 gegrhpib elir]) respectively. Exanple 10 55

Lonponent A Mas@iesbfuesinuomppdiiaiplert eade up to form cellular resins using the itk compérenSiaayd
2 Cal ci um Hasiykewmples 5 and 7, except that the amount and type of dispegsirgpgent added to component B were

- a f-e re d i n the den llutar

Eomponent, S 1ATS BT EI DI T Gl B on e consty afgrqgaptgo o

80l | ast on 75 Magnesi um

20 Cal ci um car bonat e TABLE 1 4 65

Si | i cone Effect of component B pH on cellularlresin form@ioh36 378 The

resulting cellular resin had uniform mediumsized cells and a density of

5.6 pouhds/ cubic foot (137 kg/[err]3). It had a fo&?ﬁaf g?{s 'me of 2

'{n nutes and a foanpigklsidgl 448nt0f 7 M nut gf. ofExposure o PREPd) |l ar resin to
enper at ures over [igrfcofhpénabiSed t he cabdmperertteear at mape car bowvee, snoke and

| eave a bl ack depostt—&therwse—the—cetHutar—resinretarned—ts strength,
nonfl ammdbility an??d P°' ‘%Z{act eristicd¥® 5 Exakpbel7i1 A $8¥1285 of resin

n*co?mom tions were nB¥EP ormcel lular resins using the sane conponents

-JA and B as i n Exangydien ﬁexamgtaj,"”ex'cept tgmat the apmwid andaziyps) of

di spersi ng agent adgedptaee @8Mponent B were varied. The pH of each conponent

B was neé&sured and_its effect on the density of the resultln cellular 1o

material noted. Th dg”ékb}*?geﬁfe t abul at &P bel ow 2A%Hbl e 123FMBLE 1 Ef f ect

0S|
of conponent B pH oR" Rt resin formation 15
Cel l'ul ar density, ¢$dannf beid pyg/ NB) Di spersi ng agend.o(107) 23.0(123) pH of in

conponento B phospheen{lotaent B MAP* MVP** 20
i 22.0(117 123)

9.8
phosphat e (10% SOHP%E%W hRst a- 15 B, fogz (117)
23.0(123) phosphate 5 Sodi um hexanet a- 8
22.0(117)s *Mddo AlivhumpptasgHast e (50% Sodi um aci d pyro- 4.2
20. 0(107) **MoRo O(ammwneﬁosphate phosphat e (109% Tripotassi um phos-

11. 5

g From ill be seent ersi uid nial nonreactlve and that it
i e el v S R e i e e

phosphat e loF Gatban @&@aedmna&xelteméx&h tartioR atsmov.b&?}’ |S|§e"r"su ng agent shoul d

be essentially nonreactive and that |t shoul d not be used to the extent

at it raifsaeple e p eH of cor onent B above that which Bg:&\éentescot he reI ea

A0Nef car b%ms’#tﬁizfng 55’@2‘!;*2‘{ mzm ?1%338{%"@ g‘t?ggﬁj ed %‘lﬁg a3 A
series Oks %ems@m o WbsiHs id fotek bthklflidWdngd he
sane conporesé 2. A and B as |n Exanpl e 5, except that the anount and type of
ter-repellant surfactant added to conponent A 45 were varied. The effect

of these variations on cell structure of the resulting resins is noted in
.,__he fol |l g ng

55

60

65



4ble 2. '50 55 60 65 0 136 378 TABLE 2 Effect of surfactant on cell
5{ruct ure W . % Sur f act ant surfactant Cell structJsz. inch (mm
dr ophobi ¢ funed ' 0.43 ° Mediumto fine/<0.020(0.51) silica -

0% 10 Hydr ophobi ¢ funed 1.0 _
Lt rafine/<0.010(0.25) silica (109 Tithi28378 0. 43 (@
ar ge/ <0. 060(1.52) 15 Ti t anat e*ABLE 2 1.0

bdiumto | ge./<0.040(1.02) SilicEfeet of surfactant on cell structure 1. 0

pdi um <0. 030( 0. 76) Al umi num stearate We % 1.0

di un <0. 030(0.76) 20 | stearate .
di d@i'<0. 030( 0. 76) CaLg?I{fla%m{aﬂt:npar ot e surfactant Cel% st,[_)u]ct.@z. inch (m'm)

gdi un <0. 030( 0. 076) Mgdrophobic fumed  Zi NC P4Bar atMedium to fine/<0.020(0.51) 1. 0

di unmf <0. 030( 0. 76) *TistighlP%) KR-55- An al lyl di-tridecyl titanium

phosphite. bt Wil be romthese datg that |t i Lale to

pf edet ermi ne and cont#ﬁfﬁr:}‘é" ;?%Tefe by theq's?el ectdlu{)arff"%?d?@g@tz e type and

ount of surfactant used. Exanple 13 This exanple illustrates the effect

o ich the addition of Tearamt er - cont rol agend®3has Lenge/0.0898.52k r engt h and t he
Di sture coptent of the resin fornmed. A first rgsin was m p.,in the

anner descri bed above"™88®using the foll O\MOng: S'ntgﬂ?e"ﬂg'ﬁﬂ?ﬁé)zhagnesi um

phosphat e Silicone 100 parts Sigl i ca Medium/<0.030(0.76)

100 40 Wl | astonite 10
Conponent B, Sodi um heRsménuapHesdhat e (50%)-0 Medium/<0.030(0.7/0 Magnesi um

D de Calcjum stearate 50 43, Megiuro/<0.030(0.761 > | | COne
E\Q_,second resin was nade up on the manner’ descrlege above using the

ol | owi ng: Conponent Aaililn stearate 1.5 Momedahixoossiapishosphat e

L0 parts Alumina trihydrate ) 100 Wl l astonite

p Conponer® B 55 Zinc stearate Tri sodPum pHtesiymatdd30Bap

Magnesi um oxXigl KR-56—An allvl di-tridecyl titani hosohite. /0 Si |1 cone

1f The strengths o'?an?tﬁe resu tallyng'tr"e‘?sciyntg"m\/'\‘fe"?éJ or?ga{tg'ur ed and wei ght | osses
pasured when t syl vuseen fiokh thesa i@ dlthita i psditle to pred@brmjne abdi@yitrotedlisizbiBabediectivh ot

spxi mum wei ¥ghthe [teps pngamoent b sirtertertcisedfhese results are tabul ated in Table

b 65 9 0 éx%?mpr’ﬂg TABLE 3 Strength and wei ght | osses of resins Resin 5

This example illustrates the effect which the addition of a water-control agent has upon the strength

and the moisture content of the resin formed. A first resin was made up in the manner described above
35 using the following:

Component A

Mono magnesium -phosphate 100 parts
Silica 100
40 Wollastonite 10

Component B

\_/ Sodium hexametaphosphate (50%} 40
. Magnesium oxide 50
45 Silicone 1

A second resin was made up on the manner described above using the following:

Component A

50 Mono aluminum phosphate 100 parts
Alumina trihydrate 100
Wollastonite 10
Component B
55 Trisodium phosphate (6%) 24
Magnesium oxide 70
Silicone 1

The strengths of the resulting resins were measured and weight losses measured when they were
60 heated to 200°C. Finally, they were heated until maximum weight loss was experienced. These resuits are
tabulated in Table 3.
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tem” First Second Strengt h- nodul us of

420 (99. 4) 675 (47.3) rupture, psi (kg/cnR) 10 Wight |oss, %total
ight at [err] ' 10 12 maxi mum -

2 27 15 Tenperature of maxi %gis [err]C 350

00 It will be seen fromthese data th 34Buni na trihydrate present A

he second formul ation altered the anount ragipmat er retained in the curgd _
esin and the tenperature profil eteogth btk weightclbsse€ oDxsihs f rom t he 20 resi

anpl e 14 Conmponent A Mono al um num phosphat e . 100

arts 25 Silica Resin 100
nponent B 5% Tri sodi um phggphate sol ution Firs S/ Tastonite

5: 1 aspect rat|o) 70 30 _The resin h,’-\(‘l a mdul s of rupt ure
225 psi (15.8 kg/ cniStreadthembdulesdefysand a sp&abfidayr avi t 7s087.9. 10. The
organic rF5| ns forned T“ﬁ‘“é?ceﬂr‘tﬂé‘i‘?bg with this invention have many uses in
eir noncellular and qﬁébml . J/oqglgpwelﬁgcause of their nonflammbility and
onsnoki ng they may be farage into such structuray configurajions as

nels, walls, doors, piping, and ductwork and used in applications where

e burnin 5of 3s such sm@Yares i s not desi rabl® or canno®? be tol erated.
ese resins may be used ; ggratza%oo Sta'x?n?ilrﬁ &l e,gtrl cg% or thermal insulation.
hey may be used to forma poure d e pl ace toam % repair 8 acks, to coat
rfaces, and tDwBideYen@domanesahiemhb iR aiddihd dibydradPreRhGRIRE &cérﬁ%rﬂﬁuaumﬂzered the
organi ¢ r efmeuntef wetei etained énthe owrediresin faed ihs tauterdnoe plo@igifsr AheSwat@ rgoNaC frév Ghe
or gani c, %ﬁ?f"fhey are unaffected by ultravi oI et radiation nmaking them

i cul arIy suitable for outdoor use ingg v Jety of climates. Finally,

e resins of this |nvent;b,9,sbna.nteA40 |nexpen ve relative to those forned of
gani ¢ constituents. C aiMmbo Aluminuml phapkdt®- conponent systiggrpé@dy m Xing to
rman inétganic resin, Wfkeh corrprl ses (a) a liquid conpoment A

nprising an aqueous sogut I on nono al um ni um phosphate (al um ni um

hydr ogenophosphat e) an 759?T,;;95}9mrmggbg§geggh9&osphate (maggesi um
drogenophosphate), and Walastorlite G8it @sgeanagd}ent B conpri si kg an aqueous
spensi on3f a_phosphat e- reactive constituent which is wollastonite and/or
gnesi um oxi d hef?fé‘ haf 8 pygdyly i‘w‘%ﬁ?% ﬁm”b@?'ﬁ@fgwhmtahaecvftclg@vttmwa

InO

nponent s cea. f&%ﬁéa%f %#f’de.ﬁ ﬁ{?iﬁﬂﬁ‘ﬂi‘? rorars ‘.‘ %‘f*‘“’i miphy
acts exoth QBrmgﬁla § FanbiS, WAl dodrk) BipBig! nGdﬁ&@é)rpan Iﬁ‘g Jtt rrtﬁs éﬁrmng of
nmponent Bs adkdistrucured it yotde‘sifﬂﬂe Gresnnat fQolera@ad ThiséResing afap Béiised &b a5HRTI&I, Bidctrical or
ent and i n"t 3! insulatinen Erey snap, ba yepdRo foamie Aoaned-ireplace S0 tct padrfcra‘cksom c680sutfeces,

000 cent i ﬁm% e e
al ml, in S q"a§ || ate: w“ﬁ tﬁ@?’g ‘Eﬂﬁ I%\venﬂ é"'e‘

an anmouad meﬁpehﬂvdSEé%sbytd/\mb@ netd df ahra B stMﬁh@h corrponen d B
A two- conponent system accordl ng to cI aim2, in Whl ch the inert filler
Si. I i ca. 4. had Wo-conponent system according to claim2, in which at

tia portion of the filler is a preforned cellul ar material. 5. A
- CONPON@At .SY.SA eva-@aolidit BgtenDfol Intking &, fornl antinccdunk! redi ahichacoprisason of
e filler is a(aH'FP@F B@Ofeﬁ‘w Mns'emmwaw-%olh rq&tneuo q{mvewmr:é-p@émem@uminium

N d h ), and
ent. 6. A tqm { un co E?Ignﬁnrﬁ??ga eous u |on%qe§ ﬁrfw rogﬁlo i\t/’: cor::tlt::nt
i ch Corrpone,mchA_, ﬁg}o i g«eﬂl giu Qns ¥h that the two
react i ve saMcbdpdtiaie® ca bmﬁumamm@hgﬂeméd l-mm rmgmsmrwm Jas0dx0thewviadally to

e tine req dermeean tinprdapicmesimt ehatach o émithat\ camportept B additipnajly ‘L‘:*’mm@n@ﬂtre@twe
e quant | ty Pa?fgn i s ?*W%@wag& HCPBPISAITA § 2 B BN T9Y SRR G o704 1] d0.000
tal weight “31PESHR %ﬁké Bheofify 10 chim f §HnGORRABEA ASHALET b ner, ow

cording s viskekidbdnd Ailr 1k upsus AR WaibhtYof WY QEC WEight P lcbmpdrieRts L aridSs.
0 136 378s. 'mABtdEconprenen@tdm aseardingitg htami @siseghidf the éertrfiterReSilica.. 5 | tem
rst S Adwercomponent system according to claim 2, in which at least a portion of the filler is a preformed

celiular material.
5. A two-component system according to claim 2, in which at least 2 portion of the filler is a finely
60 divided, chemically hydrated water releasing agent. .

6. A two-component system according to any of claims 1 to 5, in which component A also includes
wollastonite which is substantially unreactive with mono aluminum phosphate or mono magnesium
phosphate over the time required to formulate component A and to mix it with component B, the quantity
of unreactive wollastonite being up to 10% by weight of the total weight of components A and B.

65 7. A two-component system according to claim 6, in which the substantially unreacted wollastonite is
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St r engt’h- modul us of 1420 (99.4) - 675 (47.3) rupture, psi

kg/cn[err]) lo Weight loss, %total weight at [err]

10 12 maxi num 12 27 15

‘errperature of -maxi mum | oss, [err]C ﬁ§g3 700 It will be seen

fromthese .data that the alumna tri h>9d e B?esent In the second =
fornul ation altered the.anount of water meswgianed in the cured resin

‘enperature profile for the wat Strengthendatveight dess¢shaf réinsr esi n. Exanpl e

Conponent A Mono al um num phosphat e 100 parts 25
Silica. s 100 ConpB#¥nt B 5% Tri sodi um
bhosppat e sol ution - Item 35 Wl lastonitegfm: 1 aspeghedhdtl! 0)
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tel lul ar forns. Becaus;ee@,f, |Js§e%rmtgqp;,é,@mmb| ity and nonsnoking they may be
orned. i nto such structarzaé°cconfigurati ons as pamels, wallg doors, piping,
;nd ductwork and used in applications where the burnlng of 35 such
structures,is not desi raBt™®®r cannot be tol eraf'dd. These #esins may be
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his inveni@ aEﬁ”"a‘PéWF'é‘sre?t"aﬁt" thcusasratie antdsthe tsmgemiuce refile fonthe yater cemosal drotnithey
ar e unaffected1 by ultraviol ‘et radiation making themparticularly suitable
-O(_outdoor use in a variety of climat e&amﬁie“ﬁ' ly, the resins of this
nvention are 40 inexpeashpogertel ative to those formed of organic
onstituents. dains 45 Monqalumlmmpfwsmp@nent system f or 1a0iparteg t o form an
nor gani c?tesin, which c§Wf?r| ses (a) a liquid conmponent MOconpri si ng an
pqueous sol ution of nong,RlMEd: Um phosphate (al uni ni um

li hydrogenophosphat €) ane40Tissant phexahRas alMorNosphat e (megnesi um
fydrogenophosphat e), andV\(oljgstqmté [ubspec oarpONENt B conpri siogng an aqueous
buspensi o of pho phat e-reactive consti tuent V\/m ch is wollastonite and/ or
BgNesi um oxi dg'g rgs n& gﬁ'&}%} ’”B‘f"eé’é%?ﬁpwét)m T°H mﬁaﬁmﬁncsrmwvw@wso

onponent s GaRia ﬁrrﬁ@ﬁé ¥ ofthélr %&ﬁ” anmngrédfrg'ﬁ ﬁ?ﬁﬁe % s :[%E%‘J 1;
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laimil, | an¢my@oma@rrensut&o\rm Mdaesar Gihates, WasE, ft on ::2

i |1 er | neameznensivet relafivet © thé3eofdrheuof glfgtamsi:or{sheerwta vve| g of corrponen s A
ind B. 3. A two-conponent system according to claim2, in which the inert
iller is sicafg@. 4. A two-conponent systemaccording to claim.2, in which
_t\l/east a portion of the filler .is a prefornmed cellular material. 5. A

WO - corrpoaent ‘s tvemoalownd mt for obdngnto Zorm an whlrgetlnc geisinj alsl! cemprises | on of

he fil I er mge(ﬁ g’% hB‘EZ)eG'i %s'"%?f&?é%ﬁf “H %ﬁg’?% Pt‘EP'ﬁ%‘ﬁlﬁann:::
gent . i:
hi ch corrpormm. .sAvau §iéhite eﬁd/ mﬁ{ o&deDiRb { ,escosé‘ewcﬁbam%ms tcmﬁab&a% Yhat thl;utsrc:

inreacti ve mmdmnmmanadeumm‘umq:horsgdw/trmxensomsmofomgrsmsv watvich Ineastp leaitterroicaly to
he time redRimr & inocgatie reain. sharagesisesbite et goraperent B adiditignelingomprisesng) oprereactive
he quantity" gfpgmwapg% gﬁgssegew ‘9 dhab FRreRon e A g hearh Mg oS pidiem P 14 19900
otal wei.ght G nesh s Biraip to claifs 1,y W GORPARI (BUICHR er low
ccor di Ngsi Qvater-aériand, fillbrdin \ah agdudt 16 tﬂn&d@h ¥/ thid 8l adedight 8P Ednibohénts A @nd 8.
0. O 136 3784 mdompor@has\atetneacpq@dg &sclai n n_ avhich tied ierti fier desllicaci cul ar
at eri al ha/\é g Aé‘ﬂ°‘&§'|5@6?"‘ pustepcesrding toclaigyd. inveich atipgst gpastignioftha filler is4 pepformed s
: han 1.0 n? o Qaﬁg&co tg%ﬂPE% Qh.&g tI S ortion cﬁltf?el fﬁgr I;‘ tflﬂel
BN which em%.v% Lm.cﬁg aﬁ 2, g agéHiponent &é{wé@ 2
lat er - repel | ent. A&Wb-ﬁ:aﬁmmt smefﬁaécotd&ig t& By iclaibds 1ftb(5nm®¢h%%/ocbmpc5&/utbyalmﬂnqkues
if 5 the t w&#stqm g'mch dsf substapiative prreactiveanith Bon® aluminumophesnhBIs s CNgyMagapsium

pccor di ng t@ of unreacﬁ?\grt |raston| eqelfpdtt%gaolﬂﬁttggvr?qg %‘torf\?he :gﬁu L FA’E:E 0 pop%ntg e e

being up t wel weig components A and B.
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- does not rai e11
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Korrponenten A und B betragt 65 7 ZWEI korrponentensystem nach Anspruch

o, D 1 a o PN A NS NN



wei t er dadurch gekennzeichnet ist, da[err] er ein feinzerteiltes
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