FLEXI BLE PROTECTI VE COATI NG FI ELD OF | NVENTI ON [ 0001]

The invention relates generally to fire-retardant,
woenoka2s9ppr essi ng conmposi ti ons. Mre parti cul aCtskiee/ 032350

invention relates to fire-retardant, snoke-suppressing

A R
fromfire. One agp?m%miimd wi despr ead
PR R A e

composHi&Rd Wore pafffakio dhémvefiA el as Btb-FeAliM dSnokdupbreYsing
coatings, intumeScent coatings, and vapor-producing

composiens|thateen be pprlisditd agsbstatet hough in practice there may
be substantial overlap of the chem cal and physi cal
fire-retardi mma@ e pr oaches.
[ 0003] Many (r:}%ﬁven I Ona ?re-rgﬁggm?ﬁgoati ngs
enpl o ' - f [
¢ opot e MhinctilsiBplcRbid DBtk OUFRL § 1PGRE nlgavte
substrafes fionefieer Cartappraatlk dnehgafoandisidesprdad utdlitg s ths application of fire-

hydr obrom c or hydrochloric acid, which retard burning
retardaghroalingsdn &wgl{)ﬁ%}@ T5-REIGSHVE Coqinge Ay be dreadtbelAtsHic) as

cerami@Bsheld %@Atfﬂ%s,%ﬁﬁhﬁfg 2&%[?1?@[ inRhREER @Bﬁﬂlgg,l ﬁﬁ%ﬁ%&éﬂﬁﬁ%ﬁ;ﬂﬁg

chem cal s,” suc m nat ed organi € pol yners,
(sublimatidn)tcoatimesy alttengll ireprabties there mayriwr syhsthuatial overlap of the chemical

flame-retardants, [.0004] Alum na trihydrate ("ATH') is
and phygif st GAPEE MG B PEPIAR e APCe? Y the chenical
formula Al203- HQO In the presence of heat fromfire,

ATH enaioBhaldaycahlantioghleasestatdat WAtiLEs @hplby d%e’ﬂtsi Which
whi ch conprises. 35% of the nol ecul ar wei ght of ATH.
release G TGAMATRCE AP INTERRORFOH iea) yflame- disslexanpleshplegenaied fire-

. Lt . o
T e
burning byosnavengiremoNyged edlidaly. Howmbugs,tenvironh&8415hd Thatlecaicerns over

certain drawbacks to convenfional coati.ngs.containi
halogerziad e LA ChoR g wof A Borbpsiedaeals Tobes il to an
renewef @fiphsid Heindlainid Baed-fet@lladtgior gani ¢ fireret ardant

required to inpart acceptable fire-retardancy, the

coat i m are typically r‘i‘lgi d and therefore not
sui t ablf0H Sumpntribydrate 4 A BHR) i§i8pynareanis Bpme retardant defined by

the chef{b %Jrﬁltu@aSAh@; -@PI%&)P % %%rgégﬁ@é(éf]%apifrom fire, ATH endothermically
releases its water of hydration which comprises 35% of the molecular weight of ATH. The
endothermic reaction helps to cool the substrate below its flash point. The liberated water

also provides a vapor barrier which shields the substrate from oxygen needed for combustion.

[0005] There are certain drawbacks to conventional coatings containing ATH
and other inorganic fire-retardants. For example, due to the high levels of inorganic fire-
retardant required to impart acceptable fire-retardancy, the coatings are typically rigid and
therefore not suitable for application to highly flexible substrates. Cracking and checking of
the coating frequently results when the underlying substrate is deformed, thereby diminishing
the protective ability of the coating, exposing the substrate to the elements, and detracting

from the visual appearance of the article.
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the coating frequently results when the underlying

wo 20hsiwat e i s defornmed, thereby di m ni shing POEUS2006/032350
protective ability of the coating, exposing the
substrate to the elenents, and detracting fromthe

Vi SualRRPaREARGERIR bR ARk E,e[aﬂ%ﬁh RGO Grilretardant

t here e art for
coatingbi Ferther theddna newhinithgat fEdmighie ﬂ¢x1bhd’ne—retsrctantmdngm

ar t h flexible fire:-retar t coatings
* comprigiig e s A L e WA o el dolbstion of
substrafel fiflefd 18 Also tatheb@irAthel aftffor 1ﬁ§]@11§tﬂeﬁﬂﬂ@ﬁﬁétﬂe&@d&ft c@atings comprising
substrate. There is also a need in the art for highly
inorgani¢ Bxerstasdants ia-quantitieg sntficianatd tetped ebrepist enmhypstiopphmsibsirate
. L.k e- t rd or
which {uft frGteBt GBS, VAR ol B L iR ah BT,
the substrate or under-coating fromwater damage and
the |ike. SUMVERMEARWOHR RHENNVENTDO7] |In
accordance with the foregoi ng objectives and ot hers,
t he pl@HFhHin acvostancowithvier fooer@mgt dbgectiees aidenbérgshé present
convent i o EI t”e t et.ar dant co ge H%Hpr ovi di n%
inventipn pyereqmes ihe deticieneing do gﬂB’ﬁPTé GaEeT Geatingby iPLeviding
ﬁre-retérﬁ@x{tgﬁﬂél& dpP%shﬁé %ﬂﬁ@& &ﬁm&s‘iﬁg ﬁ‘a%?gahﬁ‘:%%hb!taﬁd&his%ﬁl@ére
application I 'exi bl'e substrates such as pip
ideally suitsidrfgr appdishtiomtodieditdteubisirktes suchas pings, tublna,gcabhng amt e like.

of the cI itions.do ot cra
Coatlng%uglnéj\@glﬁp g?‘i H}e CQ%E‘F% Icﬂglaom?%r}s g)ggﬁ&agﬁ ogghekgg ﬁ@eﬂ éhe su%strate
is deforagude for@kample, CPOBéﬂdE}QS s”mieeva@aﬁteédaﬁﬂgs BB eséelRnt adhesive
properties and can be applied dlrectl¥0rto a substrate,

properties @nd gathbe arplicd daglveo arﬁéb%trate m%%m& &rempl§ometap plastic,

y r
o el RO R 846 RGPSYRIGS SO B0y SR o
water-rpmihﬁcamd tﬂlmeefsrﬁqﬂbteat the substmatarr -undatdoating ggdins thetdiements and

nts. and preve Iea hi of. the_ i norganic
preventﬁ??cg? ‘ifféﬁ%l &Nt Fh %q’ﬁﬁhe 998888] Some vari ants
of the conpositions clai msd herein involve (a) between

about [msqnsdn@h@uhn@@%H@wom%bghbnmamdaﬁwuﬁmlve (a) between
di spersion of polyneric bin (b) between about 30%

about 5§p @ln%wt @%d@ybyelﬁm.og e 2gieoys dﬁp@rﬁma|0§ pelysiesicdinder; (b)
e e L
having (';Lm)edmt pueticle dameter Getiféen Iaﬂomﬁduind hB8atYOwsiceing; emfd (a) between

syrfactant 0009 riants of the conpositions
aboutocll/é ab%r18 %‘8}(‘1\/%{6 aﬁ‘@? yanic fire-retardant
havi ng at | east a bi modal distribution of particle

Si zes [GEUIPIOtRérRArianth bf Be cBRWESE oA clhiRRUIRAIE involve an inorganic
fire- ret ardant having first nedian particle dianeter
fire-retapdanthayimg gih teaptavirimodalfdistribution of particle sizes comprising a first powder

of inorganic fire-retardant having first median particle diameter and a second powder of
inorganic fire-retardant having a second median particle diameter; wherein the second

median particle diameter is larger than the first median particle diameter.

[0010] Still other variant compositions claimed herein involve an inorganic

fire-retardant, the inorganic fire-retardant having at least a bimodal distribution of particle
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inorganic fire-retardant having a second nedi an
particle dianeter; wherein the second nedi an particle
wdizeaTde99i s | arger than the first medi an part PCraIS2006/032350
di aneter. [0010] Still other variant conpositions
ses o, BT RSt e aan, R ot by,
diametatibetwdehabowtr). bindoabout 20 midrassandangecorsi pugvder bf inetganic fire-

powder of inorganic fire-retardant having fjrst di an
retardagy, ingieceeRmalrRRGAn Baticle Fihereeep ARk wiﬁbo pl00 microns;
with th&bfovRBIhARME RcSREALHaR PHEETe dimétBOk %géﬁhid 118 R4t Fh e

ving a second nedian particle diameter between about
particlelizmelcr lood whe@ e sveaght ratio aflihe fisst powddérdo thergcondpowder is

nd [ rticl e di anet i.s larger than e
about 1 3 Sl AT SR e o AR ot ot i sy R 1<) B geond
inorganii@fiteOreftirddn Bowildrs hreRREEdesdaily he se86 eBslpHE 8fthdugh, in some,
about 100:1 to about, 1:20. It shoul d be understood
they willthgtthe spnaq, ctpryeasubamrignts oh heps pRMPQSHEPDS 6ab PRIMPISIAY kdptabout
0 I [erl. are not necessarily the sane
304b}£¢g§;§%ﬂ1§%@rﬁgﬁ%3ﬁ%ﬁé§ Qx{itf] some, they will be the sane.
Sonme sub-variants of these conpositions can conprise
at | ef@11hSome e3@playy vexiagistofierthergdithecatfoive eemposatiatantill

. 0011] So lary variants of either of the aboye
compritsciSt AU0Dn SOy L st o APy AL BBapgoou 60% by
weight W ia@ (st aBbutl B85 by Rkt inbPS4nRyfireBk@Rlant.at | east about

80% by wei ght, or at |east about 90% by wei ght

inorganic fire-retardant. [0012] The pol yneric binder

i npar 1@0121 dkp ppivmeyictinden snpass fexibilityte feaboyerstansaced
variant??@&ﬂg@ gt‘c'%‘%g’%%ﬂ‘?% geriféﬁsmlg%rk%ﬁf hise-Rbarhgier 9ani c

re-r art ar variants of the
inorganic fire-retardant may involve, for exanple, an
i nor gd@N13] Puitdtelah satiands efthe moodaniv/Gireatiaodant say mvadve, for

alumi na trihydrate, hydrated magnesi um.oxide,.. and
exanplF A} 9P a7 Rt Y G I8 D T0BE: e & Ay gatae, hydrated
magnesthiR ORI, QT Q}dPatbA¥iat ¥6rafe. f i re-retardant coating

conmposition’involving (a) alum na trihydrate having at

| east a binodal distribution of particle sizes )

conpr il&014y Yeet pihesvariantfralaieed hetejinyplre gdinerptandant Gegting
compolfih BRcRAIS LExth TR S RLIRSE ahoiinhoh A0S i
sizes camprisiingn fipsa aluindhaetrihydinet grwdee haweg a alalidn p2otide diaatetu between

100 m.crops; wherejin the ight ratio of the first
about Qo gRbAbonts HiiEOBLE S ELERTE: gt aapomep iagiodf medign
particleadlgmét?é) b e HARRYS0 Fh BN 1 0N mRrofs; viHefn ﬁieﬂ@eﬁéﬁt ratio of the

wherein the alum na trihydrate conprises at | east
first posvdeuito tBO%6coyd pewdgtis alfout Ad to about 1:5; and (b) an aqueous dispersion of
a latex binder; wherein the alumina trihydrate comprises at least about 30% by weight of the

composition.

[0015] These and other aspects of the present invention will become apparent

to those skilled in the art after reading the following detailed description.

[0016] The advantages and features described herein are a few of the many

advantages and features available from representative examples and variants and are
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conposition. [0015] These and ot her aspects of the
present invention will becone apparent to those
wekid7iredopn the art after reading the foll owi ngCT/US2006/032350
detail ed description. [0016] The advantages and
, g o f
present G B PRI N ERERIR) IPoR bR that they o
not to bexangiersd Amdtatiasi carths irvaotiar spleEaehbe theetdinst @ lasistions on

vl G b PSS e bl BRBL Rl concictony
in that tlg%ff}:érﬁ‘lb{ BOSinRatddfsly w&ellﬁti iR sﬁ@éﬂa{r]]wtﬁlﬁhem stnlﬁgglgﬂr, 3bHE

imtations on equivalents to the clains.
advantages araapplicablerte opé aspeebel thelinyentinye sndimepphicablgltp pthers. In

.. copntradictory.. in that  th cannat .be si nul t anegusl
addition HIGAER ek Lbuiphitand Bhnobint F0R e P theb e ot should be
understasly Rrdxad @fd ddrEbed@pdted Btk upoh B8 EeasipEoh pafvidddeherein without

invention, and jnapplicable to others. In addition,

exhaustiyereeifation. JapimibiasvamarAideaBirs PRa s BHeERshonll 1l dse
conside?é@&igp?b%lt}(/eslﬁ Hg@@ﬁfﬁ{h QH/Iaf%nEcB. %@«ﬂﬁf)ﬁ&l 0k arﬁf(écgrglaﬁg& of the
can e e | de

created base on t escription prov
inventidrewid] becontelappirerntih ahesfollowinpateis¢rgitioarand Trouns thetchdims.
summary of features and advantages shoul d not be

cons! e ca o Spooiig i JNAUB RO SO va ence.
TRl e B B 0P
compodi@ERBmpkise Rhiifitg RO itdiRSar8 AR LhM 8 Polyfciid diddef Whth in various

wat er - based conposi tions conprising an i norgani C
embodifrients-are figg-wimdandfiregepgpstnand féretsixiingyishing.chhe epajings &g gvater-
. I Larefire- o firerresi . .
s BRSNS 3650 St OGS by i e

resistandfclcrbeldhg ynca ¢iexkink evheh thecsubbtias to Which divyeind gt is deformed,
coatlng ,. the I nvent|ve coatlngs ar resi st ant 0
such asdyygxpmply bendingios swstRlngn he eortings pisthe dpventign emiai%q WAy

resistarff %i&pﬂﬂhhgr%eh%s g@fg%fé_é?g sub%#ﬁ@ o?ﬁn@éfc&fﬁﬁgﬁ’fo% %fé? E%ﬁaé%r and

stretching. The coatings of the invention are a
helps pwattwe tlesifEcavytof vike inbrghuictfireretardantas thecoating.ect a
substrate or undercoating from water damage and hel ps

preser e effjcacy t he i.norgani ¢ fipre-retardant .
Pt VB AR 1584 BT e s PR ol [ oF A BAg Hibanine
in the attiindsssl egblicithh@fthel NEhé tepmdifilekdtardBan irdTersito tHebilaty of a material

unless explicitly defined. The term"fire-retardant”
to retar gedragressigmel comustion epcedgntiede rlihg terpny freragigianth gefers to the
. S i L oni t e
ot D PSSR ORI AR Lo T STy v
extinguishinggsefets woalxbalilifyad aimatérid ipsadfextiogush upeatombusdtioanthe
term “b-{nquél’e ge ers ftcl) era.%gr)t(itciensgz%l dslsh&i&%ion having two maxima. The term “trimodal”
refers to a particle size distribution having three maxima. All percentages and ratios are

provided on a weight basis unless otherwise specified herein.

[0019] The compositions of the invention comprise a polymeric binder. In the
broadest aspect of the invention, it is contemplated that any polymeric binder may be

employed, including thermoplastic and thermosetting polymers. In one embodiment, the
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refers to the ability of a material to self-extinguish
upon conbustion. The term "binodal" refers to a
Wpanft7V0rz<I(e9si ze distribution having two naxi ma. PCIA/SL@6M032350
"trinmodal " refers to a particle size distribution
polymel® P bRl RGP RAE: Aol bl 8 ARy pingers.
The po}ymeeuc ﬁomqe@ ﬁmS]bemldﬂﬂwﬁnwamphsam aqueousrpodintdabdispersion of

| t dest t f
polymef BRIleS GafinB RentiTeS (Bt Bsrent b iE Adl SRR R0 R 4
micron® Wigin MRYrahgs, 961%1&2:‘{ fibiclod Bhvidly BerkHp Rk Aot cferd Bekween

t her noset ti ng ynmers. I n one enbodi nment,
about O¢(vepisrgnseni @ wtrlormcrmsara eseciatly gnidgide-si bl e pol yner,
including but not linmted to latex binders. The

pol y 6626!) ngffag%s StlBeZartg{egﬁéngﬁfi’ed 1%&1,5( bﬁ%&%@kl ﬁkﬁ&d%lsan will

agueous ymer par
recognizathian thepemi i‘later? isdisadrizt ity lsrobdistwearne @hrofer tda Odlloidlat sospension
and about 10 microns. Wthin this r

, I
of polymigrie Paitigles gad prgrageswithont Limytation @afa?aiﬁ%%po %@%&ﬁ nitrile
latex, aBRBEatdk %ﬂh&gﬁ@ s diypieUbrylic 'Tét@)( %@ré{eeokﬁﬁ@rfé' lﬁekyand the

sui t abl e thregardtot e af orementi oned
like. Exanelﬂrm@ﬂem@ font theseditiex Icetaip@mml@ancluda, but &re oghlinied tpamethyl
"l at u br oadest, sen
methachJfig, Hrfhe, figftpytsShet C oLy Rey v PR BhPREtGaRT: 19622 00-
8), acr}&lfddicﬁlnhfe&@ﬂi sneWatH0att, slt}PrBﬁeI, ﬁycﬂlﬁﬂyd’tﬂﬁllaﬁ:ﬁ}llaté dhey.acrylate polymer
ne |latex, nitrile acrylic latex, vinyl

(CAS #a%7r r38c6)| hetykacrglatps meﬁ%mewapwlatgtlwﬁroxyﬁwmylate polymer
(cAS RRTRAR9, bl e 0 Ll e LA OB ol i
polymetr 6CASst mpsﬂm Daﬁymhatbatylmrylamlymm(m#'125%7%‘1-9), butyl
acrylateflgrh %)/ﬁylgx)éfit h ?xp%l at {C%&&ﬁé}p&%ﬁ?&éﬁ@%@i 05%_ 1)8210’ry1ic

polymel%’ dhe 5&’1@5%25)15‘56@915/%@%%‘[&%& XSblyﬁfe&é’ | @&Iﬁbiﬂ@ﬁmf i deé\hatt one

‘;,; acr hyl met hacryl ate,
latex bm@nm glee hontemplajddde @e psﬁfylmarthe( magice FReshvedios) |
butyl acrylate, 2-ethyl hexyl acrylate, methyl

Coyr ot speciBhiid A6 b B ‘5%&%‘@%%‘3‘%%%@ abbtose
sold bybﬂieé/l])ow l:ﬁﬂlyshﬁ?dab Coﬁc“q?aﬁﬁyﬂid%e thel nagterl WYCARSM I{:Iﬁztxh &Ttylblb acrylic latex
bindersg}%%lueg ?)Hgg(ry {ngf lééutgf i m‘lﬁ’[ g@p;é?g%o %r%ﬁé;%ggtgx %md[ars material
comprlg;ﬁggb&ﬁwig?@%y QEigfDs Eant ﬁﬁﬂw%@yrhé}t 830/, RQ&ght%ﬁe@MO 14% by

cont e t o be usef i'n the practice of
weight amnmma, dmvmg a4 jotdelidsadontemh of ﬁﬁ% rbuwdn@tmd@)sﬁff of about 200

ops, = (e il T Mo Rl B8 R Dtk B e aport of about

-3°C); @EAR’W Baeg '9937 |a@IfﬁPé b HIsies eﬂnﬁl@idﬁ@ﬁod@ﬂ E:orﬁf)ﬁmﬂgébout 52%
limted to, UCA (1 m_ Latex 120 (an acrylic late
by weight byt aerxlase, magthyl methacrylate, hydroxyethyl acrylate polymer (CAS #25951-
38-6), 48% by weight water, and 0.1% by weight ammonia, having a total solids content of
51.5% by weight, viscosity of about 450 cps, average particle size of about 0.3 microns, and a
glass transition temperature, midpoint, of about -30°C); UCAR™ Latex 9042 (an acrylic
copolymer emulsion product comprising about 54% by weight butyl acrylate, methyl
methacrylate, hydroxyethyl acrylate polymer (CAS # 25951-38-6), 45% by weight water, and
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conpri sing about 48% by wei ght of an acrylic pol yner,

52% by wei ght water, and 0.14% by wei ght ammoni a,
waauning4deas a total solids content of 50% by weCghis2006/032350

vi scosity of about 200 cps5 a binodal particle size

0120 ) SRR Lk BB Gl LS 4120 4SS s o

about 5860 rcpd; |a&enagq:)pdumme Isize o blsmm 0. 3pm terst ambmplassstralgnmhmrhperature

midpoips gt SRAPL L rry E8IsK DS ran ndteieop R eipubisy radig

contalnmg é%hgm%\b@tv?éight%ﬁ%/l ch%fff/ﬁ@ﬁ MBj1hly]1 o, ﬁaetﬁﬁﬂeﬂ%c?ylate

sol i d5 content” of "51.5% by wei ght, viscosity of
acrylic a@d upplymm (66§ # @B@Balglel Ypdteibyl veelghtz’@t@f 0 2boly Weight ammonla

and 0.0F R B PARAB B AR OA S D3 ogaB oy R lent of

53% b;cwaghty mboﬁmﬂf&b@m 175 @) @beﬁ?@”ﬁirhﬁlb RiredFabdut V4 mi¥ons, and a
ght butyl acrylate, neth thacR%I at e,

glass trwgﬁm%kty@pﬁwuradmdp% of éb%e‘iO?MéC# %é@lw:&éﬂé)(an apsykic
copolts B YAAEL B PR S AL B Y o o

acrylate Inmatly] m08haopg ate paceylgesi ppolymet €CAS #&2898- Mx‘l Wt4406 By weight

water, @ 0333723@ nd a IaSS ({Wﬁigiv{éeggqééﬁnﬁgg Z@Fx}pﬁeégﬁg£ 03-11-

7) havik®R %tMrE’%hds%Bﬂtéiit ePs5e5 \tvelgﬁtn LRGN DT ﬁp&HMS@%p/Q kaiéerage
wei ght butyl acrylate, hexyl "acryl at e,

particlerpigeraf@bgwtdt 2 mierons land as&sﬁgwtwmr:m@@am# nmzlaer&t Mauc)lqt -
o A 2% 0
40°C); g]%]:&l@‘" wet )gbeiﬁﬁea%l )lllf} gg}igcwfxﬁ?r ene@&gn Lompy s%g j‘_ggqu 59 %0 Ob

weight b@vdrﬁgbtayltaﬁty&?dte p@lklméﬁ (CAR #2576 87 93 Y32 MiyOdight water and
vi scosity of ab 175 cps averagr@partl cle size of
having &fsefak SOHIRCORtER O §7 34nby weight yiscpsitrnfiabpwin 30sppervaioge particle

size of %ﬁﬁ@'%tmlc it Lht %las%%gltloy%gfe m;rel-@ﬁ 1tﬁl§iﬂab()ﬂtn 29°C);

crylic copoly mul st on product cbnp abou
UCAR'%%tb)y ongd @htact}duk:y:bpdgzmyf ahelsiod-pedduet bm»tgahmg(abywhta%% by

v 5k RS BT g 2501
38-6), @mg wg@wé} £hH00. 1% ht Antdiyd hexyd @fd&édlsah@s c(o%t of

having a total solids content of 56.
52.5% bx/wmhg h’uscosms@i?é)ptly?’?éfcm,mmtagﬂ paxticlessizesnfabagie).24 mlcrons and

s A6 Pyl RBRML ol S5 A g i
copolyrhléi”&(uﬁlﬁi))n lcaih@(isﬁ@ 8801(‘[89"/@@ wbi!gﬁt Baplodcyyete, ®ethlyBinefhacrylate,
r| Si ng out Sg ht styrene, butyl acroyl ate
hydroxbfa YARSFY iﬁe& Yes £G4 é} 3R obwwhtgmtermﬁ érbYéYf‘dght of
i f310
B i .
and ha\an@altotﬂ s@ﬁdsm:cmtem of S20% ty weights vtscmntyldf iabout 250 cps, and a glass

s R R Dby RS 2 s R
copoly@B0ethulSidHpkyduct containing about 58% by weight butyl acrylate, 2-ethylhexyl
acrylate, methacrylic acid polymer C (CAS # 31071-53-1), 42% by weight water, 0.08% by
weight 2-ethylhexyl acrylate (CAS # 103-11-7), 0.06% by weight ammonia, and 0.01% by
weight 1,4-dioxane and having a total solids content of 57.5% by weight, viscosity of about
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wei ght butyl acrylate, nethyl nethacrylate,
hydr oxyet hyl acryl ate pol ynmer (CAS # 25951- 38-6), 47%
woyoomwngied water, and 0.12% by wei ght amoni a Raviusgnos/032350

total solids content of 52.5% by weight, viscosity of

900 cpsl Q@é}%%egﬁa?’uag Rize %‘f S6AH 8. 3P ckdrs! £acBd #8s:HanRitOH terflpetfinre,
a glass transition tenperature, m-dpoi nt,

midpoiof, ofimnt -5336DC) ; UCAR(tnm) Latex 9191 (an acrylic

copol yrmer emul si on conpri si ng about 39% by wei ght

but yl | thyl . gethacryl h t T
ner 1 A0E2 s b ML BB AL B e YRR DG AR Latex
100 (a mieﬁé actyB0damk Nh&lh}ﬁ'l'sﬁng(ﬁboamm be Gusgilibape ﬁ&ytaltb aethyl
dified rosin 050-31-5), and 0.08% i ght
methacgqgritEean anfﬁlaaﬁrﬂgf 9&‘14 %ﬁ&qirowthwcevéﬁﬁ entymss (éésé‘o 7-00-

8), 38°/¥"§§/ %Ig(ht Waﬁe? a3k toY049% bg %%hé %f%g'lo‘flpctsaénqugégo tagtl_o%ggo gd_s content of

transition tenperatur pol nt’,
62% b}U@éﬂght, )schsityet aBoET 50aps,avempe partiolesizerof abeundl, &?irmHons and a

t bout ., 58% | at
elass B BT T aR A oL ARICro) 10 GePB a2t feses
acrylic #at&@ﬁﬁée&%nﬂ&mu@%%@%ﬂ’@% E}twé{\%ft %Enilhg a@i&o/?nleﬁm(ﬂ\ﬁie&ﬁérylate

2- et hyl hexyl" acrylate (CA

Styrenmycljhxy@élmﬁﬂylﬂte dutyl ociylte pslymer (HAS # 71321-3 876& ﬁed abpait 54% by

t nt.e 50/
welght\%\éég%gﬁ ?awg % 5%[8 us[ogxg%congent 023% S 4963/ f) YishE sgosg og‘agf)ut 400
cps, ava’ﬁ@euparﬂcﬁ st ®f @bsut 0BT r@isp&ERl 4 FlagSidnkibion &@ﬁ?@ﬁt&id,l frdpoint,
m dpoi nt, of about -53C). [0022] Styrene acr
Ofaboqtd?&)es i nclude, but are not limted to, UCAR(trr)
Latex 100 (a styrene acrylic |latex conprising about

02% DY) ShrehlibithdiBid MR SnoRBL DAk al¥Bob Affih &, G AR™

styrene, acrylic acid 2-hydroxyethyl acrylat’e
Latex Ibb3 lﬁdemty@mS)lwadi@ﬁZate@ Oemﬁl)lslngss%ﬂay wi gttt avattexylagaddstyrene
havi n

butadicly RP G 81T 550,105 R ghe e ey S aBuish ot py it

viscosiBVETaBEE: J0BIdpk,Cveragt p@m@fe s2RWMabOutI). MdreRs and@ A @lads transition
gl ass .transition terrger ature, m dpoint, of about 120)

tempefﬁﬁ@:@@?(“@w abeubx°@62 (a styrene acrylic latex binder
conpri Si ng about 45.5% by wei ght acrylic acid, nethyl

or y1 S0 iK1 Eex MUY BN nBCEE o RN Latex
162 (a \A/r\msayb%grylwmvc\gpl}mlmi latew bmg?motmmglgiﬂ»buﬁ%gﬁ by tweiight ofnyl acetate,
butyl a1y Batimet Uk 25B8G0T6 s TemEpetehe vt 185 A EI AY weieh

vinyl a&ét@teso 049% Dyt e tHIdBhyd¥] 0D0I Yy wagh@@%&dé}?;@e and having a
| 0{1 23] Styrene but adi ene | at exes include, but are not
total s

idprerdenttod 55 WdARYeisht, viscesity Df 3h@it (80 spy egeragbpartidlie sive of
about dsfél?%%%s? ORé 5% ars]sgtrar%i/‘io%elsﬁgérg.putre,9111(1801%{5,‘ ? %(Xlt 61‘5‘961) and UCAR™

Latex 357 (a vinyl acrylic copolymer latex binder comprising about 56% by weight vinyl
acetate, butyl acrylate polymer (CAS # 25067-01-0), 44% by weight water, less than 0.08%
by weight vinyl acetate, 0.04% by weight acetaldehyde, 0.01% by weight ammonia and
having a total solids content of 56.5% by weight, viscosity of about 400 cps, average particle

size of about 0.3 microns, and a glass transition temperature, midpoint, of about 23°C).



but adi ene pol yner and 52% by wei ght water having a

total solids content of 48% by wei ght, viscosity of
wahor02809 cps, average particle size of about POTAS2006/032350

mcrons, and a glass transition tenperature, mdpoint,

of abqpgzs A Hatticul 292hkio h%e%?a[dél JFEIC AR BXE Stel OBAL df?he

but are n [Tmted to, Latex 162 (a vinyl
adhesiacprypértiecaHICOREY LiatexeR4b amdélaracwmpcd by:ragl 898 Becl, Bhamityie

awell, 358954 ek 65 AlrRiian i oS BT e SperIisioe opagiess stec,

hours (\Mﬁ &hit/2st 500g) B€ @02derested Ot YonllY pUEAEbaskial at 4 ebut SRight of 1.6—
01% b(){; wei ght f or nal dehyde and having a total solids

188/1Q,Oolﬁt et Fof 55% by wei ght, viscosity of about 400 cps,
average particle size of about 0.3 microns, and a

0555 A g U U ARl 10

retardahiatlexhdbroddest aspmms ofthegnaintion, #n§dhdrganie ﬁgehtetardmt Imay be

employpdy Satl inorente facetarding B whloghea ts, ooy ATIGe ayihout
limitatRaEscath p&s%% Mts\éﬁémtanﬁﬁ&hathSS pHate) b¥e1 gaogf.belnsm

amoni a and having a total soli content " of
oxidesylargias, ang thediei thy on¢ inaplementatden ofithe inyeationy éhqdapngamlc ire-

retardafl{ %08 fwh?ckfloﬁjntdep%)gso {’{ﬂn % rd%ﬂ*erm%nrg%c%fg d‘,? ﬁfeﬁ%ﬁg ' tf % on ik ﬂame (an

enperature

“endothe@ti¢ rgaic He-reneRnd). UCAB(eﬂll‘iﬁe thatefxs Devidg W'Ei‘.‘& of hydratlon are
adhesi ve properties of UCAR(tn) Latex 9042 are .
one intgresting ¢xepipyeef andothgrmigdngugaic fispretardante JMikable inpyganigs

maten%eéom a%:lée%te§5f S AteR10e, {91' éxhaﬂfg cﬁ»f gﬁ}g: 0%(7%% such as

si s on st-ainless stée
alumin5 G@lg)draté, 1Y dtgtedmagmestvadoxide, ztnmhbldqatddyzmm lmratbamklrudgxgdmt not

imicedlg 280 ISR a0, AR bR bR bt G2 7o REF ot 1

27n0- zwcgtz%@arspembnm%mo&h@yag@ﬁiadagpﬁaﬁlﬁlaqhhwﬁtel Wt BN,

any inorganic fire-retardant may be enplo
undersione ftlgpd thecterm rexideat’ as usedtherean, aeliges tp iRaresiric BWbStwﬂeesmounprlslng at

i i t Li [ t.e
R i
having@xik detn dbsblabesiedan Oxgdea, fok keample My®, andpliesi@Rtahddng two or

of the invention, the jnorganic fireretardant is one

more s ¢PURRIGER © Gy eHdBE HEPRISZIng Retaico il herjorm ghydrated” refers
to any RIURRRBE Fhth iR esQ)Ga’télJ 1ﬁ$ﬁfél clgrﬁsgalhﬁ@ QQfehfé. Fh/&tef o ?leﬂl‘iatlon

Ire-retardant” mat eri a avi ng
and is gfed hynbwmwlnlyd]eeelm mthnm erm$iateg o kpdrptien. b f
endotherm c inorganic fire-retardants. Suitable

RS TR R AT —
which are water-insoluble or poorly water-soluble having relatively large particle diameters
(e.g., >20 microns) are formulated into an aqueous coating system, there is a tendency for the
particulate inorganic fire-retardants to separate from the aqueous phase upon lengthy periods
of storage. When this occurs, the sediment must be re-suspended, often with great difficulty,
before applying the coating system to a substrate. This undesirable characteristic is overcome
by employing particulate inorganic fire-retardant particles having a relatively small median
particle diameter (e.g., <20 microns), alone or in combination with larger diameter particles

-8.-



gbgyinadtrihydrate, hydr at ed nagnesi um oxi de, and

WO 2 »@d9§d zinc borate, including but not |im

2Zn0 3B2(3- 3y2H20, 4Zn0O B2G3- H20 , 4Zn0O 68%:?@1}_5%%6/032350
ard 2Zn0- 2B20G3- 3H20O. Speci al nention may be nmade of

.alumna trjh i
ot A, gl b 8 s, o
the orde|$ gbsticun 0.61&8 @Bgilnrﬂ I%idﬁ@lsaielﬂaﬁﬂ%pmﬂbdm aquenhs suticrfos extended
X east one doubl e bond to oxygen, and includes .
periods of e catdesst #9agTah SR TBY TSRS BT Lo LBSRAS & T Ry ont

apprecia(b‘f se%ﬁﬁ%ﬁ%ﬁ%aggg g%ls‘\tém??ozi‘ﬂﬁﬁﬁednﬁﬂlﬁ QEhisWialIGfartidé 8iameter

at ons 0 oxygen, for exanple zinc )
inorgantediratretardihis by tirerefiyrd baeegioyed hithguttthe agrd fou Isbprpuscshaking,
i whi ch includes water in the crystalline state, i.e
strrngafft-er of crystallization, and is used synonymously
herein with the term"water of hydration." [0027] It
has bpensphsesringly, baé embedimear dfitheinatstidnnmrogides eompositions
fire-retardants which are water-insol ub) r oorIL?}i3
comprisiag worgoicreehepnhip YRR @megl.ag é’%’&fet @E‘Flgfef ot dbout 0.1
to aboug%1 ﬁ‘ggrbgg z\ééﬁr%ténsslééééé mogéﬁg?%re%ﬁgé@E g%‘\gg%g ﬁ?\gir‘ié t@fr]lgﬂlan
particleﬂiﬁdrhebtenxbf%euﬂ hterapani T miéroes are cantdmplagedito by eppacially vselvn
. the aqueous_ phase on | engt h riods, of, st.orage.,. .
Patculghignti) @5 be (185 of STtk T fiar PRRPeh it Sigin parict
diametéM ot ot ceirRat idlinfithirCihk Ml iR eheOsrBtoaRBVidE Bght foevders having
~coating systemto a substrate. This undesirable. .o
variousqlagtiche $ieesi tetweeni 1 and¥bmisrens byrdiscopillieg. giriet ®i]ling.@rinding,
inorganic fire-retardant Mt [ '
and the ik Rt GapEEpeiHes BB €080 LG DBl Mudiely
large q@n@fi8s @(g. | ¥B0SHBPiwraihid cotrparedac fegerdiianeeepowders. The fire-
“particlesof the inorganic firg-retardant. | .
retardingandi FaieARnER T RERONS BTl ARILIER SR A Taagtplly realized when
. 4 . 1 . 0
igh o A ARG gy KU 0%
weight @f tiertdataqevioadsnmisitione, at | east several days and
preferably several weeks or nore, w thout appreciable

sedi I ON. ting syste f or.ml '
e R e L
formul RN 1BASY BicREstiapRbaMRkyWeind 08 thetifitentioadufther ipborenensin the
shaking, stirrli ngn etc. £0.02,8] Accordi ngly, one .
fire-retendpuicindeire-estinguidhingcharrceaiitipT Ghihe Ratgh S RcBsby employing
. Il i Lc. fi - i .
oAU ARG LSy B RE i oo
to this BipetisTshe Mbtdtion, thhposittorgere providgdroroprisinga fiestanatgartic fire-

T RN R DR e
powde#J ?%éﬁ% as c@é& h&‘diaﬁ\%aﬁﬁ% diamettRY TREfiFRHRARN paftRlddiBinster is

etardant powders having a nedian particle
selected such that the inorganic fire-retardant powder is capable of forming a colloidal

suspension in aqueous solution which does not readily precipitate from the aqueous phase.
The first median particle diameter is typically, although not necessarily, be between about 0.1
microns and about 20 micron, although typically it will be between about 0.1 to about 10
microns, or about 0.1 to about 5 microns, and suitably between about 1 to about 3 microns.
Inorganic fire-retardant powders having a median particle diameter of about 2 microns have
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di ameter of about 2 microns. It is within the skill in
the art to provide such powders having vari ous
woaodriock@osi zes between 0.1 and 100 m crons byPdrAiS2006/032350
mlling, air-jet mlling, grinding, and the |ike.
been foﬁ?ﬁ??i@#ﬂ%@@%@%@l y | areg%ﬂ%g%itt [ esgl(ng?gga?l, >§3§f‘rdaﬂt
powdehyTheesegbnd inargavisrfpairedrdant paydge is adickativelyrlangenwterder thindghe

. fireretardi and fires;extinguishi enefits of the
frst ingrga e HuE R uP BRI eh o S P Por e Dot oo ghotoride o
more shEt&ItRl BirribupagRthéat hind Brel ethak 4RO breddRe BF BE &R particles provides
particularly levels greater than 30% by wei ght of the

a moretrglpyst cepiipesnd impaiosiongiurgtiop 2§ projydtion te the coatirgy dilengever,
. a ' r L, for, . .

e RS TR OE LTI 4 oL BB gkASE i it ity s
a sedinamv @it formuldied ineih Aquious\coniny systent. NEhetd fseubRirdiatiRBivay in the
.and E{i re-extinguishing characteristics ?f t he coati ngs
selectiof} of 142 ffceDe BOWTTRIE5+ IRANRDIIRFRSEANPCGF oF P BitengAn. o 1s an

. a - . 3 .
opindSS RS, LOREAES 5 L RAGTSPRL BBl yon
selectinapssirtadeasondrpertplodiatettr.c Shpsdcondpediahipagicld diemgianisc

. I peretardant powder havi.n f.irst I a rticle
typically, FiuEh AO GG RENC B R bitg s el ahon 4 i sinaap one
embodiietit g RcoRLABENBaHiAR deahdtéck Bethic@Bb& 10 Tii6rohk hd about 70

medi an particle dianeter is selected such that the

micronsn B} goies epbpdimest Hieaeandgpediar partcle dismsites inbetvsemabmyt 20
. L dal_. i ' | Ut i ich. .

e T e MR T

retardafit postdembaviag apaediinglaeticle diaricest betsveby pb@al40und abédi30ahicrons,
ng(%jr necelss ril%/¥5 he between about 0.1 mcrons and

such as, {0 fRABPlERRUGAS MIFORBUGh typical Iy it will be between
about 0.1 to about 10 microns, or about 0.1 to about 5
micr oqsost)?qﬁha%lsufﬁgmgbbséemm%he lr @ s8RRAMtinR ganic fire-
mcrons. [norganic fire-retardant powders having a

retardapiepfivederpeailt seglain slisensied in a1 aguisous sodutivinovleansthé smalire émorganic

fire-ret QUG R BRRE KRl Il b b B B i SRR o T

secondipooidgawilbbd tetededdranbanitiaflowidlenicd adrokeh Bidad ehngeloBrdtive
O\Aﬂgr thap the first inorganjc fire-retardant powder.
proporﬁqns ﬂ

SVisdhe BHSRYVASES- tiRiexraplgethe pisheli raliqnidhe fest snorganic
ﬁre-ret??aﬁﬁ"c pRRREE fvhE ?\l:cloga ﬁﬁdrgini@ﬁ?é-llr%%de{?l@ gB\IN A ;tvi]:lil' t&r@rc%ﬂg] Wiyugh not

he presence of larger-particles prov
necessargip st abovat G0nhtoeabdut hper The fird-wiaydant dod ftd-extingfiishing properties

rotection. t he coatin Ho er, the dianeter. o
of the Brogion i by P EROUE oot oo St E R Phis e
retardafiB B ded ko the @8edonyl ihdrEavEC ArsSREIRN HoWha s BBsUTYL Bloeolit :20.
an agueous coating system There is substantial |eeway

Other qmpodierge it eopprissa Weishivatio afiatswhdied toeecnidd0, phput Ad to
about lpf,%g aBouAS PR AR uP f:S.t RewéiQHFﬂa{ib 3F1:3'Has berfdund to be particularly

useful,

[0031] One interesting embodiment of the invention comprises a first

inorganic fire-retardant powder having a median particle size of about 1 to about 3 microns,
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optional expedient. The skilled artisan will be guided

by the foregoing principles when selecting a preferred
weeowrd4gearti cl e di anmeter. The second nedi an pRCTiIUSE@®6/032350

di aneter is typically, though not necessarily, between

and palgﬁg%glr AT Iﬁﬂﬁorﬁngncﬁ?% n(f‘ﬁ\% pél;&'xférfﬁ@%tgidﬁn%m% a median

ment the setond ne ticle anete
particlbsizerefaboabdlito aboutd Q:mmnemsamﬂ pevoeutlarOabout 4 Hncrohs
anot her enbodi nent the second nedi an particle di anet er

is bet abo 20. mi crons, a 60 m.c
bar 1 0720 15 e peetisfing ARl Ptthe SR fimodal
distributitek @ﬂFMcﬁlhﬂeﬁﬁ&g&ﬁQ ER-rRANEIRE adipIed. MREb8Mpositions
particle dianmeter between about 40 and about 5

accordwg@qa thigembedimenkwilk gompsisg mﬂr@t ingrganie finsratgrdang powder having a

first mécﬁ%lél@ dﬁ?xf‘e’t&u dofid g'?)Ir ceﬁl% Ife%ud]agré f)m‘{leirthlasl nﬁ%rsgc?ond

|norgan|t i rer
mediarspistiee dincheitar, @l Hihird g gaod fitd- m:c&Mlﬁ poivtier 18WBlg ethird median

. I norgani re- r ar.dant ers e al so present. It
particlg @‘a‘@g fr’B‘T SEEIH fi 1’%@8?‘&%? Yotay IEPOYVH@S [t ijéqcte as
describe@ GBAR BPWRimY¥id lco ?o&ﬁ&?&" agd nglF'onﬁLi{i’&gaﬁE iigd. {éfardant gowder is

prevented across a range o ive proport
providgsehavingre mhdian werticlveiieristerhetiate >batw:ﬁlea thet fivst auel third medtano
the fi | ranlcfrer
particl Sdipioars. TIRsHIE o eatic Grarempigonaes S woicapibeliyrot
necessztrﬂ?,llﬁlhe A edBCRSSAE bizY bethRe B3 5 lﬁ’i@rolas bAd AR D0 hiid8ns.

The fire-retardant and fire-extinguishing properties
Withindhis range csapsbinerasnie fiyptretapslantaptivedeschpvigsnmetien pettigle diameter

betweeﬁ%ﬁblﬁ SOIInd C?%Suﬁc 19 3 crb&oa'.:rg %Ht&{nélia%a rtf B@ﬁ%@ﬂt ® 8}99 %cﬁment

second 1 horganic fire-retardant po I'S a
conterrﬁ»iaied o behnefil, lhe?@:coﬁd mergaaltifirdiramidaat pavder hﬁ)m)frieﬂﬁn Particle
. [ Igt ratio of about 10:1 to about 1:10, about 5:1 to
SIZGOfV\ﬁ‘E}gt MICEONSand about 1:1 to about 1:5. A weight ratio
of 1:3 has been found to be particularly useful.

[ 0031]0633¢ 1h BheIBSibnBRta8SPOthE RN en®én thBendrBUED fifeol‘étardant

rrI)rlses a first inorganic fire-retardant powder
powdetwg\a ungjnatribydrade Pag eqnemercially avaifablhd mricron abimibatrihydrate

nd. a sec
podefCRAT 291 B84 KRLEC b RO TR ELRAR s B NGRS o
blmodabfan@tlﬁﬂdidaf# @mbsdlﬁtmwtdewlmﬂ abovts , MECRIAp@r 932GH b idhysurface area
[ 0032] H anot her interestin

t
ultraﬁné@ﬁglaﬁnﬁgmydg%g Bﬁ*@ng Avaneal shemicali apatysis ofiAdiQyi (éﬁgl/en@%f
(0. 005%2 fliewy 0 A)NRREANHG (184 /g §o%tﬂifhgrtgm)%% ‘»\%/’M}’ci%? on ignition

omposi ti'ons according to t
(550°C¢,cnm;lr0| ¥e fime Miqistrei (HOF Gan MICR AR 982 a dmratctqmzwl by a median

partlclei cﬁslpatgﬁ?fc{ F}l?rgnqqgﬂg? %Egtﬁ g&bgghd%gﬁe%gsfhas@vgi S a gurface area of
13 m*/gm as measured with a Quantachrome monosorb surface area analyzer. The second
alumina trihydrate powder (in bimodal embodiments) and the third alumina trihydrate
powder (in trimodal embodiments) suitably have a median particle size of about 45 microns.
Alumina trihydrate powder having a median diameter of about 45 microns is commercially
available under the name Onyx Elite® 100 (J.M. Huber Corp.). Onyx Elite® 100 is an
alumina trihydrate having a typical chemical analysis of A,O; (65%), SiO; (0.008%), Fe;03
(0.004%), total NayO (0.2%), soluble Na,O (0.015%), 34.6% loss on ignition (550°C), and
-11 -



medi an particle dianeter, and a third inorganic
fire-retardant powder having a third nedian particle
wdizeamae99 The first and third i norganic fire-Perasgman323so
powders are sel ected as descri bed above for the
0 |
0.1% f#é:e:ﬁgcg?lélge;@gmanﬁ tpT'(l)l el}m}-ﬁtsﬁrﬂ?}?\;l‘l ggglvﬁgf i9 %Ha\r&cterl etized by a median
particlgpdiamietsk ef 43 mécromd, arsmfahe&lra chfe!l%emﬁ’gtrim Iﬁazalssﬁed anchehdurediwith a

o R 5 Al o RS RTRS aB% Si 010

100 mé3BCE% Bh 2OY me@ﬁmwoﬂ”@% ARsINAVY ﬂil‘(ﬁlgﬁ@ég nR&h V&S 8 RAYhan 10
5 mcrons and about 20 mcrons. Wthin this range,

micronge bbﬁand@bH@dcmcntﬁﬁlmr 7 suitableatuming kit drate prewden having a median
partcl {15 Bt A bty S BBra Bl PR YR R ok ARgRB a2t

(M. }Blﬁeﬁdbfpe)ntHﬁﬁdSﬂ® mslm e:ml/I hes do@pwapén&mcdl Afal§as 6nA1, 0, (64 9%),
I re-retar as a nedi an artlce

510, (00 Fertl 100 o OG0 BB soRIedE0 (G Bn at.&14 lors on
ignitiof 255*""'%%&&*%%9??1’/"@ﬁ%?lsﬁﬂ%lgﬁé‘%ﬁne‘#‘%ﬁg fela Pl ARy o
mediampagticde deimetdrod 9tlrmimy(oi1'saa surflmwma oWRARAhTY gh a8 Bitaguled With a

r Cor has been f und eful as first po
Quenta e B R ARG R PHAREAT b SUFFCAEL e ST T B 528 mesh
and 99 FPONLouddl IPBMdsh) 198Ke in%l&néﬁt%bnséfr th@&An&aE8mYbdihRk fBording
alumina trihydrate having a typical chem cal analysis
to the igyentipmathe eampositiorsiamyrzeoe Sogt a ummﬂ!yctr@te @)@V‘%‘r havangad median

pamclé\ﬁge t(a%o§ /%gl(lﬁ%lsug sec&'gg%gbyglp? é&ﬁ%{? v{ﬂ% %atvila)g‘sanedlan particle

size of %@R&hﬁfc}or@ﬁeﬁldl sthirtbahmtihehided poywdar Bah@amiaiahipahRle size of
di apeter of 2 mcrons, 100% passage through a 325 nesh

about 43 RIFEONSand a surface area of 13 n2/gm as neasured with
a Quantachrone nonosorb surface area anal yzer. The

seconqogi4 :]‘ Mh Q@dﬁl&h m’t‘ﬂé @hﬁ‘od%t‘? M@frltﬁdd&l Qhﬂ@cﬂﬁlents de‘\sﬂéigﬁzd above,

enbodi nmen hird alumna trihydrate po
itis coqmmptatadrﬁb@mny emmbdr offamv@ershavumlffemmeduampma}e sizes may be
ize fabo Al um.na trih
cmplofB 4 e 5 P R B s B ments
having @@L Cihadd of mamh@@ér@c fRdRkar8dit poRaes ?‘%&hﬁhiﬂa%ﬂﬂate
100 (J. M Huber Corﬁ%&l Onyx Elite(r) 100 is an
powders) ofiffsring megian prdickedinmgtess. iy one ambediment she fnsbangssegond (or

o, S A58 0160, G019 580D ) o

the invemgiuintis oot s(oﬂﬁﬂ&ﬁ)a,n cnttthpldted cﬂﬁbodmbﬁtk where(th® Hiesk and kécdnd (or
alumna trih ate powder i cterlz nmedj an

first, sead s ol AR S oG kgraionty SeiF¢ia OB et inorganic

fire-retirddms "2/ gm as nmeasured as neasured with a Quantachrone
nmonosorb surface area anal yzer, and the follow ng

screen anaIa/S| s: 0-10 %on ) )
[0035] Other alumina trihydrate powders having median diameters between

about 1 and about 100 microns are commercially available, for example, from the J.M Huber
Corporation under the names Hymod®, Onyx Elite® 100, and MICRAL®. With due regard
to these commercially available alumina trihydrate powders, it is contemplated that inorganic

fire-retardant powders having median particle diameters of, for example, about 1, 1.25, 1.5, 2,
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100 nesh, 65% on 200 nesh, 90% on 325 nesh, 10%

wo 20dweueh 325 nmesh, and 5% 1 ess than 10 m cr ope1/ukB006/032350
trinodal inplenmentations, a suitable alum na hydrate

powder havi ng a nedi an parti cle size of 9 microns is

i @l 4
26,5 E37 0 810 XoENDSHL £ WG 1o Rl s SHGE
about 7Ohweilli bealsefah &l the peac@ifdR2OB invedti@2) , Si 2 (0.008% ,
Fe2G3 (0.007%, total Na20 (0.2%, sol uble Na20

0.03 6% | 0Ss..0n itio 5 and 0. 23%

(Do’ Maast g Chrmgatom ol foxplichpay Gniia A biap ol
inorgarly fife-fERAIAR. PRl & R hdd séeatfsﬁn@idv%n&gé&@ k®fRIud inorganic fire-

surface area of 2.15 %V as neasured with a

retardaglg ahthgdnrephise aompesdiansel fevels of af least 304l iy weighinet gaeater to
prov1dc%g1é %’?ﬁ%% ﬁ&ﬁjﬁ%@'fﬁe ?étar%F&Saﬂd fiLe- I%%én%&ﬁ%?;@rﬁ%?(y ers%u Psmgly

ne 1 nple on
been foanﬂ)ddait Fﬂﬁtvei‘:}d@fgedilmﬁetbﬂnbfganicﬁite-l’ﬁéthﬂlant ﬁd%tleﬁ@WﬂD&h‘IairD n
m na hydrate powder having

suspen P%:qﬁ%zlﬁ ?@@'pé{f’ iﬂ fg@ bisreng %ﬂodz} FRTERASHEONS gt leuglg which would
otherw%lf’ P@éc‘gg tppééﬁjﬂl?a?eefr&ﬁ £cgjégt\(§t }ﬂﬁ\ iy &ﬁ%nﬁﬁéﬁlﬁbﬁ: sahi ot in the

9 'm crons, an m na ate
absencﬁaflsmq)leadmnhtarpowdmtsn cle size of about 45 micr ons
[0034] In addition to the bi rmdal and tri nodal

any nifBE TS RERERE REBY Fyehet dcR -RERHEN Bkt B

employsd sigfactiByintiBe estRpeRYRshsioff tHeliBveitida! TEE us oftdWirfactant will allow
i nvention. Accordingly, the invention enbraces

for evep s aeti anavnts afanqrggnie ﬁée-reﬁmanttt% b@@c@fpoms%m. the erapgsitions.

t
This e){g)#:ﬂlgn glﬁ{eﬂﬁﬂ %nggl}%%&%e ?FEE}‘Q{ @ eﬁlﬁ&y\ﬂﬁ{l ?Qrge
dlametanbmgame e - rettzludarﬁtlpmtdeﬂnﬂ tlsaem(mﬂw(a eombbsitddns. SEb itk wodf a
surfactefr}t i 1 %ﬁ\@gr fsnc%{;qw\%g gﬁ‘%rqsyh‘gglg t\f}gﬁg&gﬁf %ng)(r)g?gz? nér@-retardant

powdetsl 'hﬁ’{llhg ShRAMnCRAH SRR REREn BB RS oW RI0EN RS Whith would
and second (or first, second and third) powders are

otherwmméﬂg smwépén@eaqubgu@@ltémné@i farmomn zm fieqbdnsediment, even in

the sbs e P AR PARERY Sov, R B oot T g pectce of

the 1nvab)m>ht The atidfac¥in tiay BeCunnintinddSurRicRnG MBNRTi6E, 3bd dkample, sodium
for exanple, fromthe J. M Huber Corporation

| abl e,
dodeCYﬁwg'éqnetSH’éatﬁ ane sodupmetadeqylbenggne SElfPB%% py the gorfagiang may be a
nomonfa}fl nglﬁ%tj:tétfl suc}%a%ngrrl] gﬂk?% %Jﬁfg @(?lg? p}{) crtvl\gcztfol op Qﬁ‘?ﬁcgi FHeh¥xy
poly(etbylmenxg)esiand! havirg alkprggeurisof Bbow- 7rtetahomialr2tcaﬂmmdﬂrrﬁs and the
' rticl

like. ng%h{égir@s (g f G Qa fuage sg?afgaél?s agg gfso gontgmp%tedfo%g S@ful lj_ldhe
practlceléf th% 211V6ﬁﬁ0t5 Tﬁe5no5norﬁ@ oct}BphehSl dhoxdfte dnfacBRt s underthe
name TRITON®—X 100 (Rohm & Haas) has been found especially useful. The surfactant
will typically be present at about 0.1 to about 5% by weight based on the total weight water
(i.e., aqueous latex dispersion plus added water). When a surfactant is present, it is not

strictly necessary to employ bimodal or trimodal inorganic fire-retardant powders.
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about 70 will be useful in the practice of the
WO 200n0emb9 on. [ 0036] The conpositions of the | PUEDS20061032350
may contain any anmount of inorganic fire-retardant.
However, it has been found advantageous to incl ude
i norg :
a1 oap8) Thé EFpASEAR T plalntcifob TR FISOTRORE b 100
about 39Yodwi wieighthaongasit fuesdtuebhte Th other inddrastoh@remimdiments, the

fire-extingui shin ro ties. It has surprisingly.
compostiag Wil SAEPHHAL [Pt Aty 80 B aeBhtarlvest 8howt Bt Rveieh, o
least abbhitf 6095 8% iAo QPMﬁ{aﬁngjd% bE Rkt MeSRRRIBA refirdant. For

aqueous” solution in i- and tri-nodal conpositions

maximu firepetestionitomyleeudedirahle b inckide irgpgatiic fiysrustrrgintsindhe
fromthe aquequs, phase.and form,an sirabl e
composgigti gt s OGRS B S5t B et Bl hERe PR PEME e .

[0037] It has been found to be advantageous, but not

st ri c{00B9nBCepaticyarly t@sFnensbodithéraof drtinvdntiohahe

conmpositions of the invention. The use of a surfactant
composyiqns agg Previded s wotsHTsiPbrirarBiaifaat smokerayRpasRsag coatings for

. 0 - e o . .

spliont G ARBIAE M RcPThOSIRRR! BTt M EETAON LR
having the dompdeisonsed thoinveptiaydispersed|sabgantilzmemegenaustygbereia.

fire-retardant. powde i n.the. inventive conpasitians.
Accordigh 14RO Bied & Siehan PE e Hapid B e BeRBE Ipeyentic T
retardaﬂt%ﬁétl@@n?ﬁieﬁ. 30X 0MidVwRbER may bEBhEkagéd inAhY At Ge like and

fire-retardant powders having nmedi an di aneters between

applied 4¢ Shetsubgiraithiy, devorrampdo basbingres spaabiingh woul d ot her wi se
readily separate from aqueous solution to form an

andes b g &R0 IERGmENE Tl LodifhGs BRSSRESBc BBIAE

di aneter part surfacta e enp
CharactetistiqsrofiBnildmgdfatehidsT stesdard ASTM BE84-9d (U &) twithenyfidaee spread

. anioni ¢ surfactant, including, for l e, . sod]

index offl a8 Pisaf Blex BEH1 The coiaet e Binedtesi b aadfod 8821 for

flexibil#¥ b\ﬁtﬁ%td%‘a&'ingt fehsih@GhaNbeT R0 DG 0B N A rfelre].
surfactant, such as an al kyl aryl polyethoxy al cohol

or an al k henoxy rol y(ethyl eneoxy) et hanol havin

al kyl [‘&4&}: labg efatiqgs may bepppligdoaany pumseefrsubsteies inan@ing,
_ . o :
wioul 0o ERTRIAG 05, g0 B PRI AU SRR S

cellulosisywach g for ekhamplheosairdbvanl. Oilieyddvaltegs| of dichiaxstithere most fully
X urfactant sol d under. the TRILTON(r)-X 100 ( Rohm &
reahzecfuégat Aebsyates AeGREA Goil A IRje. RUePl o, s, aPIRY
substratdh Herdf¥fel i@k, vREoBI ﬁﬁﬁ%oxﬁéj&&%ﬁesocéblésﬁ) cGASUbpRYanss;
wei ght based on the total ght water (1.e., aquéous
hoses; weltl djanitets perteiotivepars indedog fetesnnpleyshéficebets; f'adt taps,” fire
walls, intriOr ;?asx’l%ﬁrtxg, eltct.; AcXible E)anels; mats; molded plastic articles and the like. Of

course, the coatings will be equally useful when applied to rigid substrates.

[0042] The coatings may be applied over one or more under-coatings,
including for example, intumescent coatings. Accordingly, one embodiment of the invention
provides a fire extinguishing system comprising a coating according to the invention applied
over one or more under-coatings, wherein at least one coating of the one or more under-

coatings comprises an intumescent composition. Suitable intumescent compositions and
-14 -



strictly necessary to enpl oy binodal or trinodal
inorganic fire-retardant powders.[0038] The

woanpagidp ons of the invention typically will eomusSz®e/ 032350
at | east about 30% by wei ght inorganic fire-retardant.

: ' ' [ 0 i 1y
couind I8 Gl AR, B ngl o SORAGLI DSy peten
No. 5,85051 tbD¥nyshweynght , at | east about 60% by wei ght, or
at | east about 70% by wei ght inorganic fire-retardant.

F ' f] tecti it b ' | t .
et udbbF3 Th ghier etk S ce chesES B TR G bobd pfieulary
suitabl@fqr'aﬁ?ﬁéafigﬁ Qb3 RHePW I lag Wubfictedlto Madst troab 8dtdeRRHoRYoutdoor

_wei ght . 039] Inapartlc_ularlymteres,ﬂ&g
use, highydidite gnvipinmengs, eiey drrliding, forexagwhp yetiousdaY A&r eomponents.
provi ded as water-resistant, fire-retardant,
snoke- F ' ' . | j o, :
oA 155009 SO o G 00K 30 0 b e povied
in the fafpa@aimnt,dhap pasicolaslyladeter gpainh dydneppantinpoas: @fmdbdegigments,

. dnyention di.spersed substantially honpbgen | .
includip i GrHApko .edi%ﬂ@,o e esclibret harstg arddiinLaddgiyes well
known @b tHelRilleld Giisen ket %‘ﬁi’grﬁ&ﬁ_fcﬁﬁ)ef‘s*ﬁ%ég%ﬁfsQﬁ@bé%vative_s, thickeners,
fireretardant is not Tequired. e liquid coating may
defoanises, pad kagrscthiw siphilizersmoayt digo be ineluded! Blpgopdietd arecadyhmrageously
substrat.e. by, .for exanple, brushing or spraying.
Water'rff)‘f)t%ﬁanfiﬁ.lrg%?ﬁéﬁ%odi nments, the coatings pass the
"Surface Burning Characteristics of Building
Materi al s" standard ASEXAMI2LI84 (UL E84) with a flanme
spread i ndex of 0 and a snoke index of 0. The coatings
al so [je645] Ak ex@hifple frévides a bhddatl c®iing abevrding @x ilfiihvenyion.
..Wth no cracking or. checki ngf when bent 180 around a
A highlysflexiRla ayagqr-resigiants firemgtardanh diragstingiyshing eqating epformulated
accordﬁgqp%bl‘éfl. substrates including, wthout limtation,
prastic, rubber, nmetal, conposite materials, wood,
synthetic fibers, and cellulosics such as, for exanple
cardboard. The advant age3alle 1t he i nvention are nost

fully realized when the substrate is deformable, i.e.,
flexible, pli ucti e, etc. ary substrates
therefore inc E’é‘g{,m%qt%‘ml imtati g%nﬁ)spi pes; tubes;

cabl es; cords; Lopes; W res; hoses; | d bl ankets;
aut onoti ve pa?v?g i ncludi ng for exa S shifter boots,

"soft tops," ’F‘Rfﬁ)l‘@@—kswo' nterior papgling, etc.;
S,

fl exi bl e pane mats; nol ded plastic articles and the

l'ike. O courggyx Eheernmf@sgsn | | by pgual Iy useful
when applied to rigid substrat'es. [0042] The coati ngs

may be appli eMICRAL®AE O |FRy € undsy ibgoat i ngs,

i ncl udi ng f or—example—nturescent—eoati-hgs.

Accordi ngly, one enbodi nent of the invention
EXAMPLE 2

[0046] A cement board was coated with a 15 mil thick coating according to
Example 1 and subjected to surface burning testing according to the “Surface Burning
Characteristics of Building Materials” standard ASTM E84-04 (UL E84). See ASTM Fire
Standards, Sixth Edition, ASTM International, October 1, 2004 and Annual Book of ASTM
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provides a fire extinguishing system conprising a
coating according to the invention applied over one or
waounoE/aader - coati ngs, wherein at | east one coaPCmEsSef06/032350
the one or nore undercoatings conprises an intunescent
StanddF TRBIhd O 07,%\;6?]@6{3%0@2 WIS ﬁﬁﬂ{s oF W&F’ég& hERBy incorporated by
andcoatings are well known in the art an |nclﬁdé, for
referenex anfhei entitegse di scl osed in U. S. Patent No. 5,035, 951
to Di manshteyn. [0043] In other applications, the

coat i r ated to b rticularly, suita

For aglP AT R frdi-Cutfaf B i B i dits Fyopment
measutdBe@ts tb KWt 6bANRE Tt @6ts of HiAKEN files Bembtit Poatdumddeleyt grade red

envi ronnents, etc. JncLudlnggﬂfor exanpl e, varj ous

oak floawpgstapdasdne Hessantpisois anbipsied oflanas fas iesominvessiwigie flame front
advanéggallﬁg ?{n'ofr?r% %leer{sgcg Pfe%%fﬁ?leﬁt%/ Q%Srlegc[rgid? LIS?( ?ﬁ?ﬁl@tgiy& tfx@ goafté%f drfice
was obiserwed (hadrgg thad 0 anaute rexpesues toi fmeneschingd maginngn temiperature of

Lxample TiQ., into the fornul ations described herein.
569.3 id%?@ﬁg? obhatast Q;g@mgp,rm%ﬁ@ﬁpb?eoit he skilled artisan
such as pignment-di spersing agents, preservatives,

t hi ckeners, defoaners, angpkneeze-thaw stabilizers may
al so be included. The paints are advantageously
wat er-resi s = : E 1 [0045]
Thi s exanpl ¢ proviPdesnederbi noddl coatdemg actording to
the inventi o Aetiigtd Y Giexigte FRr-res| st ant,
fire-retarda Ma@ﬂfngg 'qa:&.[(.gjéﬁm ﬁgmab'%at g i S
¢ SlmeSpread Tndex " T, 7 70
ormul at ed aeco+dEs o—Table 1 —Fabte—+ R(tm
Lat ex 9042 gomkelndexer 27| pd TRIT r)-x1 100 2 | bs
Onyx Elite(r) 100 (45 nm 150 Ibs M CRAL(r) 932 (2 nmm
50 I bs EXAMPLE 2 [0046] A cenent board was coated with
a 15 riPP481HBasrd ew Hie fntpeaingdest the ceatingigegiisileredp(Class A”
1 W=Te face burning testing according to the
bulldm%%%@é%%ﬁﬁ?n% Characteristics of Building
Materi al s" standard ASTM E84-04 (UL E84). Sec ASTM
Fire EXAMPLE 3

[0049] The ability of the coating of Example 1 to resist fire was investigated
using a non-asbestos weld blanket substrate. In the absence of the coating, the weld-blanket
ignited and evolved large amounts of smoke upon contact with molten metal from a welding
torch. A coating according to Example 1 was applied to the same weld blanket. Molten
metal was dropped onto the coated weld blanket. No visible ignition or smoking was

observed.

EXAMPLE 4

[0050] This example provides a trimodal coating composition according to the
invention. A highly flexible water-resistant, fire-retardant, fire-extinguishing coating is

formulated according to Table 3.

Table 3.
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Standards, Sixth Edition, ASTMInternational, October

1, 2004 and Annual Book of ASTMstandards, Vol une
wO040@h24dvenber 2004, the contents of which aPeThse®by32350

incorporated by reference in their entirety. [0047]

ASTM E84- 04 =ompares—Surace o spreaa—and snoke

devel opment nEEARTETRAKXOMA t hose ol@0dbsned fromtests

of mneral fiber cenment board and sel ect grade red oak

flooring standateds. The sanple is sdjlbsted to flane

for ten mnutes while flame front advance and snoke

density measuFRHEN®-&r100r ecor ded. Bgnition of the

Nolb
coated surfac .ohserv during t 0O mnute
gégogglr:e El_g f %}?mg??"é&c];ﬁofggémﬁa?i nunﬂgééfper at u(rje_ of
. . e l,esu est, are,summari zed in
Tabl e 2. Tablgylf.c’d#mg]z C@géé&m&n th4é) foregoing test,
mmterial per TRCRRE? 3 Tonag He ability of
the coating of Exanple 1 to resist fire was

i nvestigated using a non-asbestos wel d bl anket
subst r[@0®l] It wili be uadsssoakthef the hesitetdat dfirgngesiventained herein are

| d=bl anket ignited. and eyolved |arge.anpunts o
os 2 mifos R SorR R et P 5 A e o P TSR ST W R
intermédi&t6 Rvithin ﬂl@&hﬁ%@. T6LAE,vBY ihRrirane halud o‘:‘\@ib-%gé @i
. the sane weld bl anket. Mlten netal was dropped onto
disclosefh gange shetld he nadasstapd & be inberontly didosegni ti on or
snoki ng was observed. EXAMPLE 4 [0050] This exanple

pr ovi ﬂgﬁsﬂ. 1t Eﬁdﬁg\djﬁl:ua ﬁ? )ﬁ/ﬁ#ﬁ?&o&cﬁ{ﬁg%istdeg&};g{éﬁ%féidt?&g‘ tfle tables)

t he i nventi on. exl wat er - i st ant,
is onlyfrepresemédttive dfipdme flluserativet axampleshairiagts c Bat thagoneenience of the

ender G B B0 B BE R e I o
perrnuﬁfﬂlbf?fsdf%di doffbinatibfs) a(sdmplEthatkéRhbPehe PrinBg(ds ot BRARYerEMh( Fhe
description has not attempted to exhaustively enumerate all possible variations, permutations
or combinations. That all such variants, permutations or combinations have not been
presented or may be available is not to be considered a disclaimer of those variants,
permutations or combinations. One of ordinary skill will appreciate that many of those
variants, permutations or combinations incorporate the very same principles and can be
achieved without undue effort, although in some cases they are literally described herein and

in other cases, although not specifically described, are equivalent.
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M CRAL(r) 932 (2 nm 20 Ibs [0051] It will be
understood that the recitation of ranges contained
woenw@indi@e as a matter of conveni ence only an#CrThs2006/032350
inventors are in possession of every val ue
Claims: Nt ernmediate within the ranges. That is, every
I ntermedi ate val ue or sub-range within a discl osed
range shoul d be understood to be inherently disclosed.
1. [Ao&ppositions¢pmeprisinghus be understood that this
description (including the tables) is only
representative [ bl rat ey . ant .
o0 e LBlR Bt KR LNe RS NAAR St prict
descr ispdel @mpAsing.ocused on a representative sanpl e of
all possible pernutations and conbi nati ons, a sanple

t hat teaches  the principles . of the jnvention. The ;
descri pti ofhas tB?‘f’g‘?ﬁﬂf porgpne firerttprdgn Raving a first median

enuner at e alahtidh0&aiRlce, an@r i ations, pernutations or
conbi nations. That all such variants, pernutations or
conbi nati ons have not been presented or may be )
avai | abl e i(8) nota sasopd pewdel gk invdganielifiseredindent kaving a second
t hose variap Jutat j ons or conbi nations. One of
ordi nary S%P%ﬁmﬁﬁﬁpggg%%g%%ate that many of those
variants, pernutations or conbinations incorporate the
very seleeiprshidciepbrebmadicn parichediambioe ve bhrydr ttheougaid) fiekt enedian
effort, althpu%h in some cases they are literally
descr iBEFIHEPBEITand in other cases, although not
specifically described, are equivalent.Cains: 1. A

2. CrHERQ#Ipoki®idn 6PBRI 3 ivitreiAN | Norganic fire-retardant
havi ng at | east a binodal distribution of particle
sizes conprising: (a), a first powder of inorganic .
fire-rs@ rghmpdlﬁ@parﬁgleéhqm@tglt is belvesn ab@)ftt(}r lcanl about 20 microns,
,geter, and (b) a second powder of inorganic
fire-retardant having a second nedi an particle
di aneter; wherein said second nedian particle dianeter
i s | arsgiksetdraihmedian pérticktdianecteran bptaveen ebeut di sadebeunt. 109,
The conposition of claim1 wherein: said first median
At e di aneter is between about 0.1 and about 20
m crons,
wherein said second median particle diameter is larger than said first median particle

diameter.

3. The composition of claim 2 wherein said first powder has a median particle diameter

between about 1 and about 3 microns.

4, The composition of claim 3 wherein said first powder has a median particle diameter

of about 2 microns.

5. The composition of claim 2 wherein said second powder has a median particle

diameter between about 10 and about 70 microns.

6. The composition of claim 5 wherein said second powder has a median particle

diameter between about 20 and about 60 microns.
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and said second nedian particle dianmeter is between
about 5 and about 100 m crons; wherein said second
waoradizandgarticl e diameter is larger than sai d PCTAIS2006/032350
medi an particle diameter. 3. The conposition of claim
bl g Tidiat 6 Rong i i £l 8ad; ;
o IR, O R S AR AE s ROMAERA! £ region parice
champdsi ¢fi abouiof0 arldabou350meraisn sai d first powder has a
medi an particle dianmeter of about 2 microns. 5. The

npaosi tion of .cl.aim.2 er.ei n.sal d second er .has .
. RS RRese o U B N A eraR R MRS o oxice
Rndpriei@rsatertof hjbtieanposi tion of claim5 wherein said
second powder has a nedian particle dianeter between
about 20 and aboui 60 m crons.7.. The conposition of, )
9. clhgi Grmpoideniof sk 8 eWBHEH Stide FnaERIG ﬁ%@ﬁfﬂ@ﬁh is alumina
trihyerﬁ.”i cle dianeter of about 40 and about 50 mcrons. 8.
The conposition of claim 1l wherein said inorganic
fire-retardant is an oxi de conprising water of
10.  Hihgr eomiposition. ofThleine Snpbetiein said dhorghre firg-rethwiani is kdrafed zinc
inorganic fire-retardant is alumna trihydrate. 10.
The conposition of claim8 wherein said inorganic
fire-retardant is hydrated zinc borate. 11. The
11. cdrpesimpogitioofofctialnm 8 wheeini Baid aindrdaniyr gaeHretardant is hydrated
fire-retardant is hydrated magnesi um oxi de. 12. The
dBFPEEI BRYf claim 1 further conprising an aqueous
di spersion of a polymeric binder. 13. The conposition
12.  OfheGdoipBsiidn WA AAher &%T?:ﬁ%&g &n BUREES disPerSion of a polymeric
t her nopl astic polynmer. 14. e conmposition of claim 121
whedegi n sai d pol ymeric binder is a thernosetting

borate.

13.  The composition of claim 12 wherein said polymeric binder is a thermoplastic

polymer.

14.  The composition of claim 12 wherein said polymeric binder is a thermosetting

polymer.
15.  The composition of claim 12 wherein said polymeric binder is a latex.

16.  The composition of claim 15 wherein said latex is selected from the group consisting
of acrylic latexes, vinyl acrylic latexes, styrene acrylic latexes, styrene butadiene

latexes, and combinations thereof.

17.  The composition of claim 12 wherein said inorganic fire-retardant comprises at least

about 60% by weight of said aqueous dispersion.

18.  The composition of claim 12 wherein said inorganic fire-retardant comprises at least

about 70% by weight of said aqueous dispersion.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

pol ynmer. 15. The conposition of claim12 wherein said

polyneric binder is a |latex. 16. The conposition of
wobheirmddIwherein said |atex is sel ected from pPhoeuge@®EP32350

consi sting of acrylic |atexes, vinyl acrylic |atexes,

r I t t

R o Kl 0 e A Aol By at least

BRowt 8@ by weightlof sand grpaspes dlspeeswlet ardant conprises at

| east about 60% by meight of sai d aqueous di spersion.

t d a di 5| .
e PRESPARATL e el Mo RGP 5Fdtn} ST G loas
@bowd0%s B WS ofliasPeiRbedidbrsidlle conposition of

claim 12 wherein said inorganic fire-retardant

conprlses at Ieast about. 80% by wei ght of said aqueous
§??@P§|CBWPH§193 TRRORIHISE Of £ Hnéf claim12 wherein
said inorganic fire-retar dant conprises at |east about

W0 Hedne @A Nimde-s& E{)@sﬁ%@‘dﬁﬁﬁg dbBpaLias AR coﬁﬂposrﬁon of clalm 1.

coating conprising the conmposition of claim1.
fire-retardant, snoke- supt%r essi ng coating corrprl SI n

{The eorippLiftdlem 36 whepim the cpgtingthes @oBlemegSeread: |I@dem of 0 as

:ﬁ%ﬁﬁggﬁ%&ﬁghﬁﬁEﬁg- [ng has a Flane Spread Index of O
y

as neasuré E84-04. 24. The coating of claim
36 wherein the coating has a Snoke |Index of 0 as
e sionthep bf/clAST B Bdrddd theXbatikg has £Sewke hglek iOngg measured by

&gg@hq%gﬁﬁgprising the composition of claim1. 26. A
-1¥SYstant coating conprising the conposition of
claim1l. 27. An adhesive conprising the conposition of

A ﬁtéﬁéﬁtmg@ﬁhmé cbhiig RIngridfel the CorpeRtidrSdMaibh e

conposition of claim1l. 29.” A fire-retardant
conposi tion consisting, essentlally of : (&g) bet ween
b B SOHUNY CAMBIR COTUTISig theFyApOsHionegf us

di spersi on of pol yrrerl c binder; (b) between about 30%

adl, AROE c?ﬂp/lgﬁ 0 ftloﬁ‘OYV@ltaﬁﬁ‘ld' spersi bl e
t ar

i norgani c aving a nedian particle
di anet er between . _
A flexible barrier comprising the composition of claim 1.

A fire-retardant composition consisting essentially of:

(a) between about 5% and about 30% by weight of an aqueous dispersion

of polymeric binder;

(b)  between about 30% and about 90% by weight of a water-dispersible
inorganic fire-retardant having a median particle diameter between

about 15 and about 100 microns; and
(c) between about 0.1% and about 10% by weight of a surfactant,

with the proviso that the relative weight percentages for the combination of (a), (b)
and (c) do not exceed 100%.
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about 15 and about 100 m crons; and (c) between about
0.1% and about 10% by wei ght of a surfactant, with the
wonrezieed hat the rel ati ve wei ght percent ages POT/USE®6/032350
conmbi nation of (a), (b) and (c) do not exceed 100% 30.
i1 lai.m: 29, ' [ : 0
0. (THR SSREBRTah of Malth 20 vlelie B P MR s ot st hout 60%
dfy weipht afeaidaesipobsition.31. The conposition of claim 29
wherein said fire-retardant conprises at |east about
7Q% by wei.ght .of . sai.d ,conposi,ti on., 32. The co Si 11,00, ~no
31, heRlmiTsan ah el 20 SUREFR PRSP Ao BRI etk pbou 70%
li8antigatsTiehiaMebyitivkl ght of said conposition. 33. The
conmposition of Claim29 wherein said fire-retardant
conprises at | east about 90% by weight of said o
32.  hepesimosisian ofglaintR8 vhsigin seidlifserreiprdantgompriges pidsast about 80%
gt t . 1S an oxide conprising water of
ﬁ@dr%1%%1%02?85§50.%$%§hggnp05i tion of claim34 wherein
said fire-retardant is alumna trihydrate. 36. The
33. chpmsiposition of claimi2éhvétreih saidifive-sethrdaft comprisesatdeast abait 90%
drated zinc borate. 37. The conposition of claim 34
e‘?’%‘gﬁt%é'ﬁﬁ PP ar dant is hydrat ed magnesi um
oxi de. 38. The conposition of claim?29 further

34,  CPHEXOn§ddBioRdf 2EHE PYSwEHrsipehidl fa8-refardanPiglaysRideccomprising water
bi nder.” 39. The conposition of claim38 wherein said
pdihydeatior. bi nder is a thernoplastic polymer. 40. The
conposition of claim38 wherein said polyneric binder

35, 'C’Fl'éelacr% [sf\ih%ﬁ%rfﬂaﬂﬂ 3?31!1%2(?ﬁ sail fite-re ﬂgg@qmﬁﬁﬁﬁe{ Piy@ate,

erein sai ynmeric DI Is a latex. 42.
The conposition of claim4 1 wherein said |atex is
36. sEhemngwsitioomf chin §hodsran saif Sir¢-rejardantas hydrpted Zincdpeste.
vinyl acrylic | atexes, styrene acrylic |atexes,

37. Sh)(er %Qr%p(k))sli'{ic?rg io? rk‘failnatjg )\gﬁereiﬁnéjaic? qu—'l’&@ltdla&n B h{f‘(ﬁlét%ﬁf magnesium

oxide.

38.  The composition of claim 29 further comprising an aqueous dispersion of a polymeric

binder.

39.  The composition of claim 38 wherein said polymeric binder is a thermoplastic

polymer.

40.  The composition of claim 38 wherein said polymeric binder is a thermosetting

polymer.
41.  The composition of claim 38 wherein said polymeric binder is a latex.

42.  The composition of claim 41 wherein said latex is selected from the group consisting
of acrylic latexes, vinyl acrylic latexes, styrene acrylic latexes, styrene butadiene

latexes, and combinations thereof.

43. A coating comprising the composition of claim 29.
221 -



44,

45.

46.

47.

48.

49.

50.

51.

52.

43. A coating conprising the conmposition of claim
29.44. A fire-retardant, snoke-suppressing coating

woaogroesiong t he conposition of claim29. 45. TReT/US2006/032350

coating of claim43 wherein the coating has a Fl ane

ead. | ndex_ of 0O - : :
BRSPS B Do S bosin o 0im 20,
I ndex of 0 as nmeasured by ASTM E84-04. 47. A
fiheecctihi ndudlaihi ¥y whatinnige coating dang FlamecSprpad lndegnof 0 as
of claim29. 48 wat er -resi stant coating conpri sing
t%s%‘@?r}?éisbfsfliﬂl\é%géﬁ“cl aim29. 49. An adhesive
conprising the conposition of claim?29. 50. A flexible

B! doSfing OBihin® i vHehgn GRMGMAGAE hea Binokt Bidex29.0 &Imeabured by
pai nt conprising the conposition of claim?29. 52. A

fASBMrIEMav4dant coating conposition conprising: (1)
alumna trihydrate, said alum na trihydrate having at

Y e L

havi ng a nedi an particle dianeter between about 0.1
ak evagdpaedistant o atingneomyaisthe(thy cempesitdondofadlaim 39

tri hydrate powder having a nmedian particle dianmeter.
5’&5 en. about .20 and about. 10&8@1%?9%; wherein the

GHCSIVECPBPENE AR OB 6 9 said second

powder is about 5:1 to about 1:5; and (b) an aqueous
dA FReibi Biiri&f comnpridingxhdtaiagusitiosedictdim 29ai d al unm na
trihydrate conprises at |east about 30% by wei ght of

sai d, conposi.tion. - .
A paint cgrgpr?sing &e composition of claim 29.

A fire-retardant coating composition comprising:

¢y alumina trihydrate, said alumina trihydrate having at least a bimodal

distribution of particle sizes comprising:

(a) a first alumina trihydrate powder having a median particle

diameter between about 0.1 and about 5 microns, and

(a) a second alumina trihydrate powder having a median particle

diameter between about 20 and about 100 microns;

wherein the weight ratio of said first powder to said second powder is

about 5:1 to about 1:5; and
(b) an aqueous dispersion of a latex binder;

wherein said alumina trihydrate comprises at least about 30% by weight of said

composition.
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