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ARTI CLE ECI FI CATION FIELD OF THE I NVENTION This invention relates to a.
heat refl ective coated structural article 5 useful in, for exanple,

comercial roofing applications conprising a heat ref I ective conponent and

a coated structural article conponent which conprises a substrate having

an ionic charge coated with a coating having essentially the sane ionic

charge. 3 The heat | ' t.r : ' pr esent
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of a roofing system particularly a 10 commercial roofing system
-*BACKGROUND OF THE | NVENTI ON Conventional. roofing for conmmercial and
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insul ation foll owed by a water proof nenbrane and an exterior surface.
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BACKGROUND QF THE INVENTION

Conventional roofing for commercial and industrial buildings nsuallj;;

consists of a roof deck covered by a layer of insulation folowed by a water proof
membrane and an exterior surface. Many commercial Buildings have flat roofs upon
15  which a commercial roofer commonly applies roll roofing in large single sheets.
Asphalt is generally applied to the surface of the roof anﬂ the roll roofing is then
3 ) : applied on top of the asphalt. Alternatively, the roll roofing may have a layer of
asphalt on one surface which is heated to apply the roll roofing to the roof.
There are many problems involving undesirable heat transfer
20  associated with éonv_entional commercial roofing because the roof absorbs solar
energy from the sun. As aresult, the roof becomes very hot during the day, causing
higher interior temperatures and resulting in higher cooling costs. Typical roofing
materials such as mineral cap sheets, modified bitumen, asphalt, and gravel can
~ absorb more than 70 percent of the solar energy that falls on them. Roofs having dark
25 roofing materials, which tend to absorb more of the sun’s solar energy, may become
as hot as 88° C (190° F) on a sunny day. Even lighter colored roofing materialé (e.g.
white or green) can become as hot as 79° C (175° F). | -
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past to reduce cooling costs, including using a liquid nedium]located on a
bui | di ng structure which can be cool ed, l’}%h as a waterjacketed encl osure.
See U.S. Patent Nos. 3,450,192 and 3,563,7305 of Hay. U.S. Patent Nos.
3,994,278 and 5 4,082,0 0 of P|t gglr di scldgse heg | ngéE systens
which utilize an energ torg St a?ﬁ’é The
fluid body 'ﬁmdfi;a%t id Qttt&dcogﬁﬁg cbi€ ind10@h %Em? ahmtt@meamcme& bﬂctes

mechani snms for rtegulating the terrperatur% hin the enclosed structure.
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sun's heat rays and can lead to reduced interior 15 building tenperatures
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coating systens avallable from Better Roofing Md Atlantic, Inc.

(Jacksonui | | edditiondllzosiar ol i na), ceram c coati ngs 20 insul ating paints such

asyt hose disclosed in U S ent 3, 390 Del noni co, tal pi gnent
pa‘Pnts and metal pi gn@fberﬂﬁgti‘éés@ﬂé uging 409 ga?%%?%’g@aseﬁl? Patent

No. 5,993, 523 of ;Keeims JWng Shudthe 16U AR HMIobPEad BB idEARARABRER Bhd v,eatﬁt

sun's heat Tays, Signi Ei°Can cool 1 ng-energy savings ca achleve

addi tion, |ighidred@@dcthedmotiifsolaeBterizy thaisd absortgdiby themof. Reflective
<htt p: I 1 waww. ener gy-seal . com> visited May 12, 2000. 25 The_ Enyironnental

Prot ection Agzatmgseepm)fleamumeftbeﬁamﬁ#eﬁtmﬁ andegg lepsl topestiyced AYENOR gani zed
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<htt p: /] WwW. SREFBitaSRRL t600% of itkd dudts dRygyl 2REMMive thaingPMpridclutie, H¥kE have
recogni zed the energy-saving; cost benefits of using reflective coatings on

roof s and SOaIM,eeIadmnerm ¢aatings elumingm ﬁhﬁr@@@g%‘ﬂiﬁ%ﬁ'@?@lﬂﬂeﬂ@aﬂ cpdingsed

on reflective roof hat et. .t s specificati I | ar

ref | ect ance %&m%?u[ S}r@?ﬁ ae ﬁcgprﬁe ¢ and po yure ane coating sys?ems &%ﬁaﬁ-ﬁ fron?
Better Roofing Mid Atlantic, Fnc. (Jacksonville, North Carolina), ceramic coatings,

20  insulating paints such as those disclosed in U.S. Patent 4,623,390 of Delmonico,
) | metal pigment paints, and metal pigment pastes such as those disclosed in U.S. Patent
No. 5,993,523 of Keemer ¢t al. | By making the roof less absorptive of the sun’s heat
| rays, significant cooling-energy savings can be achieved. In addition, lighter colored
roofs tend to last longer. See <htip://www.energy-seal.com™ visited May 12, 2000.
25 The Environmental Protection Agency (EPA) and the Department of
Energy (DOE) have organized the Energy Star® Roof Products Program which is
aimed at reducing cooling costs by using cool roofing products. See
<http://www.energy-seal.com> visited May 12, 2000. The EPA and the DOE have
recognized the eneréy—saving cost benefits of using reflective coatings on roofs and
30  are advocating their use. The Energy Star® label can be used on reflective roof
| products that meet the EPA’s specifications for solar reflectance and reliability to help

¥



1 3 MAY 20R§0yMési02/ 465n0 PCT/ USOI / S| 209 3 consumers i denpiksoysiomed MAT 2005
energy-efficient products. For exanple, the Energy Star(E) label nmay be

used on roof products for | owslope roofs_(surfaces with a slope of 2:12
inches or less) that have an initial solar reflectance greater than or

equal to 0.65 and that have a solar reflectance greater than or equal to

0.5 three yetRusumersddentiy ensrgyeiianiontmueducts. Jox srample, bt Energy. Stae® label her
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-‘have a solar reflectance greater than or equal to 0. 15 three years after

i nst al | at i ona splataeilecianng| greatenthian onegial to0).5 Heesydany aftep installationemndér r oof i ng
products_can_ vary dramatical | For e, the solar ref]ectance o
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<http://eet ?I EI i g?\fﬁ%g;ép%gigca&s’g | nngﬂtﬁfﬁg%%glg?egg&&%o 'é?%;@]jes)fg%g. The
sol ar ref| detvann itib] sbaatfechince gesater dioda orgqualnd 025emidsharinved s6kar 15
<http://EandE,_LBL. gov/ cool r oof / ni enbr ane. httn> visited Cctober 27, 2000.
The sol ar refeciaics greaterthaedy cayal @ QLY thisn yeam aficsistallstign ypdggaormal

<http:// Ean%{‘&igbngovl Cool Roof / net al . ht rn#netal > vi sited Oct ober 27, 2000.
Wil e the cos enefits of reflective coated cool roofing are docunented,
the costg of installi ngrieoslarrefdctdtde iof ret i protucisSdat valPaneiiticanal Fe0
connercial roll roofing is often coarse and can absorb coating that is
aﬁET? ed to iexamplk, g S@%ar@fbcmm pheprpmerhial rephali ghinglestihtatherdowt Peérgivnt i cant

ts of reflective . t i ch b tly., t
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heavy gl ass seRtgitp.geatibesovadairbbthsshgigl hi Gikit@ldcthBerl 7€ 2006 thékoiand

installation costs. Furthernore, conventional 25 comrercial roofs require
t hat the coatflastpnbe ofippbothditaimearoofimg mentbrans is astad 6%d, whi ch al so

o easgs. nakalhaLieD oSt s I L1SEe oA nee bl o S3RACK, '
commer ci al  coef RAebBnBBsfdew bafe gdiNRifRd sheeflis 61%. See
<http://EandE.LBL.gov/CoolRoof/metal htm#metal> visited October 27, 2000.
While the cost benefits of reﬂecﬁve coated cool roofing are
documented, the cost of installing cool roofing is also an issne. Conventional
20  commercial roll roofing is often coarse and can absorb coating that is applied to it.

B ) ' Such coarse roofing producis require the use of significant amounts of reflective
coating, which can be costly. Furthermore, conventional commercial roofing
generally uses other components such as heavy glass mats, granules and finishes
which add to the material and installation costs. Furthermore, conventional

25  commercial roofs require that the coating be applied after the roof is installed, which
also increases installation costs.
- _ Thus, there ié a need for an easier, more cost efficient means to apply
an energy-efficient reflective surface to commercial roofs. In particular, thereis a
~ need for pre—ménufactured commercial roofing material which comprises a reflective
30 coating on its surface and is less costly to manufacture and iﬁstall than conventional

commercial roofing materials.
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reflective 30 coating on its surface and is |l ess costly to manufacture and
install than conventional conmmrercial roofing materials. WO 02 /465-50
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provi des a heat reflective coated structural article conprising a heat

refl ective conponent and a coated structural article conponent which
conprises a substrate having g i.th a coating 5 having
essentially the sane ionic charge. coated structural

article conmponent con¥hspresemsmvintiohlpyovadesa Heal feflectivd &5dtad stalRlnrd bi nder
material wherein the binder material bonds the filler material together

and to the sébslecarwrang ahrst mflectiveconpmmenianddoaatetbstnisheekhrtitieough t he
substrate. Tg%lhe%t rﬁfgec_tiv.e c%'r%ot?%% rrag be .segect ed frgg&lt he .
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LQ? present invention elimnates the need for other products, such as glass
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are easier to handle than conventional commercial roofing materials and
“may be | i ghwpested, meialipigmentipamts icoloringalyes,rcolartd candingsgendnalteinivat fakdsn

addition, they elimnate.the need for, gost-installatign application of the
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efficient cool roofing materials. Furthermore, the heat reflective coated structural

~ article of the present invention eliminates the need for other products, such as glass
- mats, granules and other finishes typically used in commercial roofing materials, thus

reducing the costs of manufacturing and installing the roofing materials. The

.‘ ) 20  commercial roofing materials which incorporate the heat reflective coated structural
articles of the present invention are easier to handle than conventional commercial
roofing materials and may be lighter in weight than other commercial roofing
materials. In addition, they eliminate the need for post-installation application of the
heat reflective component and they reduce the amount of heat reflective component

25  necessary, both of which reduce the cost of the roofing material.

DETAILED DESCRIPTION
The applicants have discovered that a cost-efficient heat reflective
coated structural article for use in commercial roofing materials can be made by

combining a heat reflective component with a coated structural article component.
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coated structural article for use in commercial roofing materials can, be

made by conbining a heat reflective conpgnent with a coated structural

article conponent. WD 02/465i O PCT/USO 1/5] 2~4 3 MAY 2005 :5 The coated

structural agti rises.a substrat avi,ng. an i.oni ¢, charge
coated with gh% g‘%ﬁ?ﬁ%@“ﬁ@@%ﬂ%@ﬂ}%ﬂt>9°?11?85%5a%ﬂ‘ Sgﬁﬁeé‘a%?&ra&é‘?mer' S‘Ba’? i ng
of the coat eshted withlaWoalin@hivisg @ss@&f@@ﬁﬁ@&aﬁ@{bﬂééh%r%é ?ﬂi}:tdéogiiﬁ%oﬂbea

nite ates Pat ent

filler material and a binder material. For exanple,
No. 5, 965, 25%atedsitaietursl Btitlecomponent edndists essantinilyr ef efiberanatefidaades t hat by

- coating the suhstrate with a coatj aving essentially the sanme ionic
charge, a zeﬁ‘&gﬁl%gt&nﬂ’l réﬂi@ﬁmﬂl’gdbg'&eq gatﬁ%ﬁ%ewq’-eszg@%?#g vauehist wo naj or
_,ingrediegts j4g Bﬂﬂ&?ﬁ%&ﬁ% ' | | Lally the
sanme ionic crllla(r”ge as the s&r b@?ﬁréa}%cg%géﬂggp%t E?gé%ﬁ%@gégﬁ&ageﬁﬁﬁégg%g be
produced havhavingessentidliyrtte sameivn&rthaggesa erovileRihidughPrediict Rhadehvhilhe
coated substrate of the coated structural article conponent nmay be any

suitabl e rei ¥ig EWe maipengradieniiyathecesting; Bysradetinga kpajingthamsgr at ur es

h gl £ i:her fi |l ul osi¢ fi . _asbest os,
Steel i ber sASgyiay P s Ciolfiilee ds oY SingERe 4455 Hien BEREn pERUGH RS
fibers, woolbdprb@iced Haoing lowisihder coalchOMmd ek Sositylmé@fibisber s, polyol efin

fibers, (gol ystyrene fibers, acrylic fibers, phenol=fornmal dehyde 15 xesin
fibers,&romatic and aFhpeeatedsubsiratenf the coated stpctpodl yeitaly bempatent imhpbs, or
m Xtures thereof. which I ncl ude. bi copponent, or nul tj conponent fihers.

THe 111 er RS FoinReraa At aD rehE oL hstpning bigh Cabaares uch as
conponent  Ngash GibetdpslyEsthd Hbds el f ks B f.

Pr ef er abl y,r@far?e fi f?ery.g? s cl asseFﬁFﬁ%ggﬁ’ éﬁ?g?té?,ns‘?%%gb{é%s, g@&“&)&;ﬁs\/\%gght of
the fly ash-cesn@fibbrspnylonifibesagmphiteifibera, wWool fitkehs, boranfibas, cAtinlGHRA]R, i S

produced by .| SG I ndusirijes,,. of nnesa Georgia. Altematively, the filler
may be char §¥8 OSSP >80 PM%%% aghydic dihsre phenoldprmialdghyde of

coram o i o ons ey ol 3 auter® el Aas ol ol iy i, 2 bonet e

per cent ages misinnes thérebﬁerhinhrfhi)nﬂkhﬂe%id@inpoﬁénmhﬁﬁlﬁl&bﬁ?bbﬁﬂﬁbens. fly ash and
ceram c mcrospheres which may be utilized as the filler conponent in the
coati ng: : The filler employed in the coating of the coated structural article

component may be class F fly ash, class C fly ash or mixtures thereof. Preferably, the
filler is class F fly ash wherein 90% to 95% by weight of the fly ash is
20 aluminosilicate. Such a fly ash, hldwn as Alsil O4TR, is produced by ISG Industries,
| ) | of Kennesaw, Georgia. Alternatively, the filler may be charged calcium carbonate or
" ceramic microspheres, or a blend of fly ash and calcium carbonate, or a blend of fly
ash, calcium carbonate, ceramic microspheres and dolomite.
The table below provides, in percentages, some of the eombinations of
25  calcium carbonate, fly ash and ceramic microspheres which may be utilized as the

filler component in the coating:
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25.9 37.33 25.9 24.9 24.9 5 2. Acrylic Latex 6.0 6.0 6.42 6.0 6.0 6.0 3.
Fly Ash 75.0 34.0 ---- - 40.0 -- 20.0 4. CaC(B ------ 34.0 - - ------ 40.0
20.0 5. I~ficrosphcres --- ---- 56.14 28.0 29.0 29.0 6. Defoaner 0.1 0.1

0.1 0.20.10.1 10 IN'i 1IN'j 100% 100% 1009{9 i gg '{he m crospheres nmay be a
50150 ratio of 3Ms WL012 m crospheres and smal | er dianeter G200

m crospheres. Although the tabl eashowg posgt bl emonbi atigps of calcium
carbonate, fly ash and cerami c m crospheres in the filler conponent of the
coating, it is believed that any*%conmbPnmati & of %$hes8smat &6i al s may be

enpl oyed. 15 TRgg0ating of the ¢oat egﬁgt rgztjgr %:saﬁr élé%:c e nponent is

prepared by ‘using a binder material h o] nce
heat -reagt i e m?gbmtéxat ex polymy tgobongaphegli! ! glp maggri als together

and to bond the tiller to the substrate. Such a binder material is Hycar
2679 acryli & 1Byéshpol ymer suppl 788 b§4.8. F-—-oodpi0ch -—-Comzady of O evel and,
Chio. It is4b i.eved, however, that a¥ | i near pol yner, linear 20 copol yner
or branched "po may be useful™n g @partrg the c490i ng%Prossi bl e

bi nder mat ersi alRrddphsde butyl nbber latexgs pBRokgt eXggnegppene | atex,
pol yvi nyl al cohol "enul si on, SBS | atex, water based polyuiethane enul sions

and el ast omér efoarneryl chl ori de @bpol ymers,0.bitrglie robbere.ijand pol yvi nyl
acetate éopolyrrer s. In a preferred enbodiment, the coating of the coated

structuf®l article 25 conponent r 10050 1 100%, 1 gwei ght of the
structural article. Jn that coating, approximtely from84%to 96% by

f ght may [: ' ' ,pi nder .
The ti 11 er s HicioSbdln) Be SORUIEE or SBs WP 010GHRRAtheF B Dnat o, The
substrat e naygalladiamser @§200midbipteyesneilHiughithd BBledhbWe bossible cafmbirkidns
A ass fibers_may conprise approxinmately 12% by wei ght of the article and a
30 bi nder ngkeigm ¢agho i 25h apd eeremBuanirospicrdstin g fillar camppuéns of e

bi nder  whi C@oating, it is believed that any combination of these materials may be employed.

15 The coating of the coated structural article component is prepared by
using a binder material such as a high performance heat-reactive acrylic latex polymer
to bond the filler materials together and to bond the filler to the substrate. Such a
binder material is Hycar 2679 acrylic latex polymer supplied by B.F. Goodrich
Company of Cleveland, Ohio. It is believed, however, that any linear polymer, linear
- 20 " copolymer or branched polymer may be useful in preparing the coating. Possible
} binder materials include buty! rubber latex, SBR latex, neoprene latex, polyvinyl
alcohbl emulsion, SBS latex, water based polyurethane emulsions and elastomers,
vinyl chloride copolymers, nitrile rubbers and polyvinyl acetate copolymers.
In a preferred embodiment, the coating of the coated structural article
25 Componen{ may comprise nearly 85% by weight of the structural article. In that
coating, approximately from 84% to 96% by weight may be filler and the remainder
may be the acrylic latex binder. The filler may be approximately 50% fly ash and 50%
calcium carbonate. The substrate may comprise about 15% by weight of the structural
article. Glass fibers may comprise approximately 12% by weight of the article and a
30 binder material may comprise about 3% by weight of the article. The binder which
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may be from99%to 75% (preferably 98%to 94% by weight urea fornal dehyde
and from1%to 25% (preferably 2% to 6% by weight standard acrylic |atex.
The substrate of the coated structural article conponent may be coated 5

by air sprayin dip cQating,. knife coatin roll coating or film
agpl i cat Pon%gﬁ}g‘f‘um&g&ef%ﬁgﬂ%f‘giﬁ@ﬁysﬁ’é@fbepg 1o to T3ve (ersEaratly 9B tofYdded to

the substr atg;: by £REH 52 HH¥hm o i a rther mal
bondi ng. Mec 1%%61%?80”84&8119{ rrayhbe gﬁ&?ﬁe@%ﬁ@%ﬁ’é%&%@%ﬁ@'?ﬂggﬁati ng
onto the subsindatdeacyyliciaexkni fe. The coated structural article conponent
“made in accordance with this® 10 invention may be of any shape but

preferably, such arti ciiesubstratepiihgcoated stragieral auicle contponentineay be cmgded on
_,one sidegor : ' endi ng.on the intended applicat.ion. Additionally,
the coat@d E?%{;ﬁﬁﬁ g&?ﬁ?%ﬁ%%gg%ocﬁg S 1Ry °f m&ﬁ%%’lﬁ#@% at
repel | ent Nidi@inafbn/nEX PRRERE. The soRiheRELHe HORRY lt@Frfe sTBétehié BY Enddiichiide
u

Aur apel 3301; ~ Aurapel 391 available fromthe Auralux Corporation o
Yantic, 15 tondingtmedianiabtb®dingauefordheiiahbordifig. oveSemiczl Bomiihg alay be

Cor por ati on_qf. ster, . Saut %Carol ina. It is believed that wax enul sions,
oi | emul si oﬂ@],lc\éq ycfg’ﬁ‘? f@?fﬁ?%F ﬁé‘?““&)%’l‘t?&%ﬂbﬁh‘%tﬁﬂﬂgi okEfe-sur fonyl s and
silanes as wel | as ot gk cBhiBn bitfortal &L dhnoRbAYHlcn LR itk A 20! ©

water repellent materials. Further, structu I cl'e conponent's mnade in
accor dahte inivefticrhmag Be iofimenstiape bueprefepalitpainekl atticles adplahgdgehalr. THeh as

ziJge powder, copper oxi de powder or the herbicides Atrazine available from

e~0. Ri bel i RosHeiGds soated o ong ideer bosh sidsp dependingpnghe intended applientiont i on, an

antifungal material s : - an . antibacterigl material
such as M cro- Chek 1 %ﬁglt%i%%/)" ’q{éé)(éo&!?%;scdéuc ?Icatrﬁ%lﬁ CagRRYe ﬁ'ﬁ’(%a?scoa -375, a
flame ret arwithta watrekpéllens titeriab Fadtp{edlofEhei water tprlém e @idchflce from
25 e.g. Akzo Chenicals and antinony oxide available frome.g. Laurel

| ndust ri es ARkpeh330R, dgirene] 391 axailabledhom sherAarahgaPorpntitionaf Yomtide r ed

I gnent,s., ot he Lduct s. whi an i specific surf functi ons.
‘Fl)'hg M clr%o.- g?le e%?%‘%@@fl?deg?a@%?/vﬂl%@ﬁlfgm? ﬁS&?’{a(ﬁ%emlgg]rdeﬁBP % wal t on
H 1 ls, Ohi SoulyCarolinalRYs blictbd Mah@ex bhRiBidMCER emulsions, silicone emulsions,

polyolefin emulsions, surfonyls and silanes as well as other similar performing

products may also be suitable water repellent materials.
Further, structural article components made in accordance with the
20  invention may be coated with an algaecide sucﬁ as zinc powder, copper oxide powder
: ) or the herbicides Atrazine available from e.g. Ribelin Industries or Diuron available

from e.g. Olin Corporation, an antifungal material such as Micro-Chek 11P, an
antibacterial material éuch as Micro-Chek 11-S-160, a surface friction agent such as
Byk-375, a flame retardant material such as ATH (alumfnum trihydrate) available from

25  e.g. Akzo Chemicals and antimony oxide available from e.g. Laurel Industries and/or a
coloring dee such as T-1133A and iron oxide red pigments, and other products which
can impart specific surface functions. The Micro-Chek products are available from the
FerroCorporation of Walton Hills, Ohio. Byk-375 may be obtained from Wacker
Silicone Corporation of Adn'an; Mich. and T-1133A is sold by Abco Enterprises Inc.

30 of Aliegan, Mich.
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2005 8 The additional coatings of, e.g. gater repellent material,

antifungal material, antibacterial nmaterial, etc., nmay be applied to one

or both sides of str uoTHE aéédiﬁ&{ag L6AERs UENEE Wty [3pMieRndatdrlo® b igar

coatings on one or both sSides of a substrate. For exanple, structural

articl es conphjeshnensbdsdiaphRferiaRatednaybeagplisd th ohtosbathsides pfistBuctural
filler/binder coatings could be coated on one side with a water re eisl ent
conposi ti on artickds othervwise beving ilebindex gpatinguion PR Roth sidesg ﬁ%‘!bs‘fﬁ‘g' or

bstrat b _tiberg i ch i hecayse it
T 11 gnt 1 - Soei SERPHE sl AU SR ol e S eS|
because of £ inddr cBatiBRicaHANo fHAlddIGh orleledd witkahatarnegellont entnsdsition .

damage, eirt excell ent di mrensi onal stability, their resistance to curl
Wit h t enper adridrdn thb atige sidetwith an amdibasteralcagent.o rot and decay, their ability

to accept organic coatings .and theiy excellent_.physical I opertt es:
Nonlimiting exanples o ﬁé‘%hs‘l?@fm@é{“? @B%‘Bﬂ‘b%‘n%l%féa?sr%?tu‘ﬁ%"ﬁ lseéeg’s?ﬁolfereri c
coatings, alunin RSk i QO ' nff AafsoGREkHBYEs sillistitel Beciibe &5
pol yur et hanebe%%%mn% L@g%ﬂn@ghﬁ:@% | F}g paiﬁg]t so?gch as those disclosed in
U.S. Patent théirGieSreianthatoed, i 1esistamed td mpisywe démpgs, thexr exeelledt pi gnent
pastes such as those disclosed in U S. Patent No.

)| 5,993, 523 of. K t
BT, Colidr | nijmmsienalsbekianthes sesistaRes, fo SHE WL FTIRGRARICe Shses e Fesgiance
efyl ecti ted tyr.al, . ' f ' ' :
Cotar et edbaicand degHf BrifanRf fofacertorkdil AUREL nd EEUONn0 BRIl 2

about 100. JBpatipg.eferred enbodiment of the present invention, the heat
reflective coated structural article has solar reflectance (§f from about

70 to about 86. In anoNoshiméingrxamples oftheat refgetivercompopents andlple e

structural article.has a visible reflectanc fr.on 6 out
100. In anot$i&fopeas %9¥%S’Mﬁ ?rrpﬂéc%ﬁgg,rcﬂ ?é??é\}leﬁ Sb%{%l z';‘%ir)uct ur al
25 artig bhiid PbAi 3RS Ralhe AR saBI0RE théS: digclabalin 13S. Patenhe
present %Sﬁvﬁﬁﬁ%@%%@dﬁgﬁl%@%’anceai sg%efi ned as the fraction of
reflected sof 623,390ofPelnidmcayaidalpighentqtaintsimeétalpigmentpasias stel aeWeshce

| nvolves the . losedinU.S. Patent No. 5,993,523 of Keemer et al., coloring dyes, colored

coatings, and aluminum flakes.

The heat reflective coated structural article of the present invention has
20 asolar reflectance, as defined by the ASTM Standards of from about 65 to about 100.
| In a preferred embodiment of the present invention, the heat reflective coated stractural
article has solar reflectance of from about 70 to about 86. In another embodiment, the
heat reflective coated structural article has a visible reflectance of from about 65 to
about 100. In another preferred embodiment, the heat reflective coated structural
25  article has a visible reflectance of from about 70 to about 86.

In the present invention, solar reflectance is defined as the fraction of
reﬂected solar energy. One method of determining the solar reflectance involves the
use of spectrophotometric measurements with an integrating sphere to determine the
reflectance at each different wavelength. The average reflectance is determined by an

30 averaging process using a standard solar spectrum. The spectral range for solar energy
' is 300 to 2500 nanometers. This method is documented by ASTM (American Society
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use of sp@gssRpBatonetric measurenments with an integrati ngpgphRhHsik6
determ ne the reflectance at each different wavel ength. The average

reflectance is determ ned by an 30 averagi ng process using a standard sol ar
spectrum The spectral range for solar en®rgy is300to2500nanonmeters. This
met hod is docunmented by ASTM (Ameri can Soci et 3MAY- 1006- WO 02/ 46550
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th t th def d h flected
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nanonet ers. sh88nith SkRlefenpilsl400ito 706 ngRirRdters P GhE VikiBle Qﬁ%f'ﬂ’iés r%g i the

“ultra-violet or infrared portion of the solar spectrtm 5 Pr
heat refl ectdoeenctinplodetite Mmlemme&pOMnlofdiﬂMa spectdutrear s t he

Energy Star @I abel . EPA n refl ective conponents . include, but
“fare not Pi m' ted to, @rﬁr}’&ﬁﬂi‘?ﬁé? ceHVaRempPgnant BIcg g‘%{:‘,gésqeﬂguements

Carlisle, “Sﬁﬁf

Bui | di ng Sys dbegxa%%ﬁ%%ﬂb IS“%Wpal ong{ﬁghgéﬁﬁrpﬁ]ﬁg%apl m %hd
Benchmar kr mbopfarghot imled €8 Syntdtt andWelsipay (Cﬁiihsﬁfi@ﬂte{ﬁm &ahslafem) and
DSSx2 Gal val une (Del coa |Industries, Inc., Ponpano Beach, FL Dur a- Lodm

(Dur a- Loc REGER Fgcafs CEReCecotfi MAR capM and M eeATE GagcoBakling Systems,

I nternation d t hi Pol yur RS pg},;,e on :

I nternati ong Tm?ﬁ'% 5\&9 ﬁ%ﬁyd%‘a&f%’ﬁapégggﬁg (J%?r#em%fng%ﬁgﬁfﬁdm

Er at hango 30@bM a6 SRR LEBNNIN AB8EN15 Galvakhere dnd oD Gﬂlvﬁl{ﬁﬁ@"EDeﬁ:aa* o
Lo 2etto W Fiex FB El val omi Fl ex MF/ R El val oyrm and Flex MF/ R PVC Wiite

rane ( Fheiusms,flmgPa}xmeea% Foaaad ocPA{DuscRo r Ryl g Systerist e, 505

El ast o- Brit o-Brite Fand29 K
Soor at| onOmAEo %ﬁ%@ﬂ%fm o7 EERS Iptepatiphal eaeh’/gjpaaégﬂq@i’o@ga%%%%%

51 ) e e U g b 5

Cal i f or ni a) FraRoesi¥Erafne 30676 and Pl;rpmlu@ﬂﬂ 4TEVY (Bl:SoenaitsR Sofidg Sustdyst ens,
Hol yok huset t 650 Wi t d
655 it e EowienMROB Rl TH EhalRy ™ Ko MEA BRI g Bl MAR Pdap e |

reflective

exanpl es, L%% atl %%%%W%g@%gn%%%k%%dz‘%?%f&o 58@ kgating |

: Elasto-Bnte M, 501 Elasto-Brite, 98AF and 298 Alumin-R (Kamak Corporation,
Clark, New Jersey); Acrylic White (Metacrylics, San Jose, California); AcryShield™
. A400, AcryShield™ A500, AcryShield™ A550, AcryShield™ A600 (National
20  Coatings Corporation, Camarillo, California); Stevens EP, S;evens Hypalon (CSM)

oy
...‘

) (Stevens Roofing Systems, Holyoke, Massachusetts); Weather Barrier 1650 White, and
Weather Barrier 1655 White (Weather Barrier, Inc., Manilla, Philippines).
The heat reflective coating may also.be selected from the following
nonlimiting examples, Lo/Mit™ (SOLEC™, Ewing, New Jersey), acrylic and
25  polyurethane Mule-Hide roof coating systems (Beiter Roofing Mid Atlantic, Inc.,
Jacksonville, North Carolina), Ceramic-Cover (Thermal Protective Systems, L.L.C.,
Fort Worth, Texas), and aluminum fibered roof coating #726 (Malarkey Roofing Co.,
Portland, Oregon).
The applicants' invention allows commercial roofing manufacturers to
30  incorporate the heat reflective coated structural article of the present invention into

their products to achieve a cost-effective, energy-efficient heat reflective product. In
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Atl antic, Jacksonville, North Carolina), Ceram c-Cover (Thernal

Pr ot ectlve Systems L.L.C, Fort Wrth, Texas) and al um nunfi bered roof
coating #726 (Mal arkey Roofi ng Co. Por tPand, Oregon). The applicants’

invention allows comrercial roofi ng manuf acturers to 30 incorporate the
heat ref| ecteididionohe secosperationphthe heatireflectiye cwied prrectanat atipleofthapresent o

t heir products h i eve a C st effective eff i_ent, .h
efl et ve, ‘66&38 R T T PPerisgatipn
addi ti on, hd3Eish B@%@febﬂ%ﬂ@&hﬁe%aﬁﬁ‘gﬁ‘tTﬂﬁﬂpﬁéiﬂt*éﬁnﬁé?ﬁ%ﬁils%tréﬁtﬁfddr al

article of t e present invention into commercial roofing products
el i m nat es hpprommmte]@(ﬁS%mm%dsssabﬂmhmnomgmﬂnt ﬁmnlmneaﬂasaay et refl ecti ve

coatin The a I|c nt i ny ntlo res 5% to 500%
oo 19 e PR B GOBRREEI FPof DrofBEBe de s bhorviss BB Rt Gk Lodt ?f{ .
cormmer ci al aﬁl{fé i CO@&&: eﬁt IS aﬁntcnmma%nﬁﬁe@?rm

struct ural npone sm)ot er than conventional comeFci al

roofing pr pebduts, whivhcite abﬂsﬁﬂﬂ feov o didhaadrefleofivé tvanpaeht. r ef | ecti ve
conponent. Furthernore, other elenents of commercial roof products, such
as separ at eFgrthermoratotherglementael commersial reafpreducts, aso@wéw@mgﬁ*mgé&éma nd

ator ol whPeR e oo el Rtk Aot sl SR ahiies GRERY ShPred MRy 1

of the py esﬁﬁkm &H@Bbmﬁ{br&hgf&)ﬂﬁ% ndERdrRl %ﬁﬂrﬁé&rﬁ@z‘atéé@heﬁ@ﬁkﬁlecﬁ@e coated
epuf acture and easier to instal Mor eover, the applicants' heat

| ecti ve stomthwdl articlasfithe present tnvsintion hghlsmelsora cogizaffegtivateasipl toh i s

conprised mainly of no fla filler dt I.s coated by
that filled® ‘é%f"?ﬂje ’F%CP LD ﬂqullampger,&gayﬂﬁ %P%é‘?ﬁ%&"?%& ‘grrponent
of the presgh, 1&&@%@@%&%&%&%1 SothfrReR n@inky V¥ 1BRAkAFhable
structural article conponent an be app to the Coated structural
article conﬁbﬁmmﬁthynmuwhmlmss:okmdwthanﬁﬂedcaatinglbfalsbhmnﬂaulnsmbb:t.e of the

coated structural articgl onent has been coated on both, sidgs,.then the
heat rk¥lective conpd ﬁéﬁlea‘n‘gﬁe‘ﬁ@e&ﬁﬂppéﬁﬁpg the RrRsent mvgation s aBHﬁ?d s de

of ihe SubSLiALE ofthd2a 24 '481o bAEPoldif alltPitey hEEbEL Mngogmanent 1S

preferably apo e con si de o e coat uctural article
conponent. &ﬂfcn&xlaafﬁbﬁ,cohf@nbﬁlﬂiy dgfrhetik ikwewn in the art. If the substrate of the

coated structural article component has been coated on both sides, then the heat

reflective component may be applied to either side. If only one side of the substrate
20  has been coated, then the heat reflective component is preferably applied to the coated
| ) - side of the coated structural article component. For example, the heat reflective
component may be laminated to the coated structural article component (e.g. applied as
a film bonded to the coated structural article) or applied with a brush or by a spraying
means or a coating means. Where the manufacturer of the heat reflective component
25 hasindicated a preferred means of application, such means may be used to apply the
| heat reflective component to the structural article. The surface of the heat reflective
coated structural article of the present invention is the top layer of a commercial
roofing material.
| The heat reflective coated structural article of the present invention may
30 beused with a variety of commercial roofing materials including, but not limited to,
~ conventional cap sheet, APP modified bitumen sheet, SBS modified bitumen sheet and



corrponentyggaﬂéuge. | am nated to the coated structural articlﬁcg@gpﬁqﬁ‘ﬂt é(MAﬁ.ZUGS

applied a T¥m bonded to the coated structural article applied with
a brush or by a spraying nmeans or a coating neans. \Were the manufacturer
of the heat reflective conmponent 25 has illhdicated a preferred neans of
application, such means may be used to apply the heat reflective conponent
to the strubtilng reafingsysemih®he hedtacectiVe tbmedsatcturel drticieiof ¢he presened
structural artigle of .the present, invention is the top | ayer of

comer ci al IHEBRPN FArdCdRFAPOTatrl dnig R EiRbIOCfih g Sygamsdoberamle Dol 1 ol o

of the present,.inv | ' i QFEH%
.-roof i ng mat g?ﬁgﬂa g} | 2%]1 %sﬁ%x t %‘380‘%%6&' ?‘ﬁ%a%%&{e?ﬁéggﬁ%ﬁ%%ﬁa czliil%é g%eeet,
APP nodi fi edrthild tanmnexadibgta ﬁ&dﬂ&éﬂnﬁﬁc&iﬁéﬁt%&ﬁ?ﬁﬁy@ﬂdﬁﬂp 02/ 465i O 3
MAY 20D5 PCT/USO01/5120 built up r.oofing systens. e heat reflective

-scoat ed sfr ustanpfictuing; ppsi-lahinating ghecasticle to thedemasphalt pnynodifiedasphgblesered
i nt Lal r.oofi t f or. | b | . ti . f
sphaltor b FHSPEERAEY Pt M KR i St Rbrave Peligeh S R A °

article to g MikSiHeMtide Rid dithePRStASpHaN dcolCAR Ve afedtiiCast P tdpAMPer gfUr i NY
5 manufacturing; post-lamnating the ‘article to the top asphalt "or” nodified

asphal t | ayebuilefp soofexi sting roofi ng nenbrane usi ng hot asphak cold
adhesi ve or heat welding;, and .installing the article with either _hot
asphalt or cold adhesil%gn%l?“?’L E‘%‘F&Fnﬁghqmgfeégcﬁ‘wt@fm“ﬁ%ﬁr?q Eﬁfﬁ’(ﬁof. I'n

one enbpdi : : I ' o Eﬁ:!(]f'n s 10

pr gsent ﬂ?n\%%?néaﬁfeghggéﬁ(ﬂa?%act %ﬁ%ﬁﬁﬁg@hm% e E‘frgt um nggéspiogg‘ﬁ ng to
produce a 4 ffishéd®dapcelizesprodiict pvlachicdn thén bé agpliedidireotlyp & appfusngdithect | y t
a roof usi gggﬁeither hot asphalt, heat wel ding_ or cold adhesive. ,

Al t er nat i veRst asphaltfigst weldmaos spldeadhasive cAliapptivedn a layennf adhesivomay Be heat

reflective coat tr ural jarficle.to ' eel and
Corl eot Ve SRt BOERAE Mool LRI NGB Ay 3Ty ORI PRdPOe]
roofing sysi®idihhep&i¥nd @ﬁ&??hﬂﬂc’ﬂ €Pie profhd Foraitcle VopPmbitdafpaaf thehdiraip ve
coated structural article of the present invention. In another enbodi nent,
t he heal5 r efoofog isysemdherebly snparting hedt reflactapice viafthe heat reflectivgrcoftadent i on i s

applied to a she onsi.sting of.a gl.ass or polyester mat encased in hot
asphal t sucﬁr“thggltaf"ﬁﬁeﬁfili‘ecl?rgsqngnﬁ’ﬁﬁ Pd to the top | ayer of hot asphalt

In another embodiment, the heat reflective coated structural article of

the present invention is applied to a sheet consisting of a glass or polyester mat
encased in hot asphalt such that the article is adhered to the top layer of hot asphalt
20 with the-reﬂectivc surface up. This product can then be applied via heat‘welding, hot
) asphalt or cold adhesive over a base sheet as part of a two ply modified bitumen roof.
In a further embodiment, the heat reflective coated structural article of
the present invention can be used as the last step in the construction of a built-up roof
such that the article is applied to the top layer of hot asphalt in a multi-ply System with
25  thereflective surface of the article facing up on the formed roof surface and imparting
heat resistance thereto.
It should be understood that compositions other than those described
above can be used while maintaining the principles underlying the present invention.
For example, other sources of inert materials as well as mixtures of binders and/or
30 additives can be used in formulating the structural articles. Other suitable types of heat

reflective components can be used in combination with the coated substrate to improve
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20 with the reflective surface up. This prgduct can then be applied via
heat wel di ng, hot asphalt or cold adhesive over a base sheet as part of a
two-ply nodified bitunen roof |In a further enbodi nent the heat reflective
coated structural article of the presenCLAIMSti on can be used as the | ast
step in the construction of a built-up roof such that the article is
applied to the top |ayet. of WAdteatfleative Goated struttural prticle gempnsing & heat2s t he
reflective suriace QoG H%lc%a{eﬂ%%ﬂgﬁghg laﬁf&%)ée é}ﬁnnﬂ&lréﬂp\ghfrcﬁ‘%mzféésaace and

inparting heal Tesistance thereto. ( derstood thal .
conposi ti ons ®biseate hinking enionic ehasse ronded with averoclpedydirenedrogiing aving

mai nt ai ni ng t he. Prai)ehdag iR hhiteMehdrdlf sBidReaMg doneRRMds@dhtially of a GRanpl e,
ot her sources of JInert maéerl al s .as V\Li_{q| .as .g%xtures of ﬁlrggef\ﬁs ﬂnd/or 30
addi tives canmpériakand ahndesmatetialiand wheeein s3id pindenpatgria] ponds thefifler,

sui t abl e t ypesmaefiahegétheraafilte did substemeponent s can be used in conbination
with the coated substrate to inprove MAY JE5 14 CLAIMS | A heat

reflective coated structural article conprising a heat reflective
conponent and a coat ed &t r ucTheladat saftectyecaitrdrtnehralaniicih aeeonfing seelain 1

substr at g5 h%ﬁé}&f‘l?@e %%21’&169&% &ﬁnﬁcﬂﬁhgg s\éf-eéﬁd FohPiR RbgPeursftiageh coating

havi ng 5 essentli a > sane 1onic_c rag_e ereln said coati ng consi sts
essential |y oflasiormenq atingss plminemdiher sodingsiacrhigiconiing systians,Raburehang; g

bi nder mat er i @hikofMenisheerhinid &atinfR isiding palied, htstalpigineist palres, sudslt rat e.
2. The heat reflective coat ed](gst u_ch.ural d}rétl cle ﬁ%:ordl ng to claiml 10
\/\hjrei n the BASROH@RTES Ayeh R ﬁeﬁiﬁ?é‘ pe EARVBEMEY #¥Sm t he group consi sting
of” el astoneric coatings, alum numfiber coatings, acrylic coating systens,
p_0| yur etE ne coatlng %Y.Ste e Kel %@e&i\%oc%ta{eﬁgﬁrcﬂu[:%ldh%é Q&op(ﬁhggoselfdﬁ?ﬁal

pi gment ints, netal “pignent pastes, dyes, colored coatings and al um num
flakes. 15 3wHhEhen Hedtear refleetive apmpoogntefirtberapatniises 2 aelorsgagessleeiety to
claimz2 whegginglf L%b%h 6hd 6£Ld1¥8n QRARbIck4H du@irggonpri'ses a col oring
agent sel ect e%wgl%gg?r(\) he Srsou% consi s ?flgg% of col ori_ng___ﬁy__e_fajﬂiqu, col ored
coatings. 4. The heat reflective coated structural article according to
claim1 20 wherein tha. heatrhegkheefleatbreanated diratturit hiticdd aaotding & dasm an
ASTM SO'% r%fhleﬁ:?rg rt]e(ileeatorfeﬂcctive coated structural article has an ASTM solar reflectance of

from 65% to 100%.

5. The heat reflective coated structural article according to claim 4
wherein the heat reflective coated structural article has an ASTM solar reflectance of

25 from 70% to 90%.

6. The heat reflective coated structural article according to claim 1
wherein the heat reflective coated structural article has an ASTM solar reflectance of
from 74% to 86%. '

30 i
7. The heat reflective coated structural article according to claim 1

wherein the heat reflective coated structural article has a visible reflectance of from .

65% to 100% wherein said visible reflectance is the reflected fraction of the visible

part of the solar spectrum. |
35
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according to claim4 wherein the heat reffective coated structural article

has an ASTM sol ar refl ectance of 25 from70%to 90% 6. The heat

reflective coated strucgural rat higlen@ReOEMOGHRELAIRL actihinBidicluie theal
Icle

refl ective coated structural as an reflectance. of from
746% to 86% Whergin tigbeaisefiective reated %télcﬁﬁaltféﬁc%thﬁﬂéﬂﬁ%: refleciagfeOLEXBr di ng
toclaiml wips gl %%%e?ﬁﬁ%axﬁaﬁél%trbﬂ&taﬁfééiﬁﬂe $dfTdefldUrthionlof thel visiblapagt
visible reflectance of from 65%to 100% wherein said visible reflectance

i s the refl ectfdbe SHHSPEYRBf the visible part of the solar spectrum 35 3
MAY 2005 515 8. The heat reflective coated structural article according to

claiml wherein the heat r ti v%gﬁ%\ﬁggs Het ur %135%#&#&1??0}1@@

vi si bl e refl ectance of from /eattB sal Vi Si ctance is
the refl ect edvlicreiatthoicadtefldotve castdd gryséaursl artmﬂe hhea yisitde reflscienea @i fr@ng. The

heat 1 ef | ect Lyg, EPRo Yttt il iRl Adel dicARARE Hiltic GrdeliBh BY the viliBTE PRt L he

heat reflect|v ructural ar visible reflectance of from
74% t o 86% wheditles solargpecitvingi bl e refl ectance is the refl ected fraction of
t he vi si QPe part of the solar spectrum 10 10. The heat. reflective coated

structural article according to cla wherein th e r ef
conmponent is applied td‘oonegghetféﬁabfed?ﬁrévec‘i?éfegéngf?‘ﬂzﬁta%@? aceyF IP%FO éﬁalﬂilll
The heat ref hagidiy thedmat ediestveimpalcntis apglicd taoae stliend theocatel stiugturdl
wherein said squtrate Is planar and is coated on one side with said
coating and Mt ein said heat reflective conponent is applied to said
codating.

15 _ 11. The heat reflective coated structural article according to claim::

1 wherein said substrate is planar and is coated on one side with said coating and

wherein said heat reflective component is applied to said coating.

12. The heat reflective coated structural article according to claim

20 1 wherein said substrate is planar and is coated on both sides with said coating,

13. The heat reflective coated structural article according to claim 1

wherein the heat reflective component is less than 2 millimeters thick.

25 14.  The heat reflective coated structural article according to claim 1
) . wherein said article is incorporated as the top layer into a commercial roofing product.
15.  The heat reflective coated structural article according to claim 1
wherein said substrate is fiberglass, said filler is selected from the group consisting of
30  fly ash, calcium carbonate, ceramic microspheres and mixtures thereof and said

binder is acrylic latex.

16. The heat reflective coated structural article according to claim 1 |
wherein the substrate is selected from the group consisting of glass fibers, polyester
35  fibers, cellulosic fibers, asbestos, steel fibers, alumina fibers, ceramic fibers, nylon
fibers, graphite fibers, wool fibers, boron fibers, carbon fibers, jute fibers, polyolefin
fibers, polystyrene fibers, acrylic fibers, phenolformaldehyde resin fibers, aromatic

!

n



12. The heat reflective coated structural grti cle according to claifng HMAY 12005
wherein said substrate is planar and is cd8ted on both sides with said
coating. 13. The heat reflective coated structural article according to
claiml wherein.the.h I i i : id badgreters
thi e 25 14, Sungc SR Bl RELS, YEHROTRARAETL LS, pdls s AL, b
claim1l whermixtusaithtreafticle is incorporated as the top . layer into a
commercial roofing product. 15. The heat reflective coated structural -
article according to claim 1 wherein said substrate ffs g beroqu ass, ai’q
filler is selected, fromthe EF‘%H??“E%Q%’F@?F??@“@‘FW%& A i g’é’lgi?ﬁ m

car bonat e,5 CeyRe SAidHRS RTREESe @tdtxttiisartidie figtifer arvtudeaiadvatdriraphdient s
acrylic latex. 16. The heat reflective coated structural article according -
to claim!| viM&€8rh the substrate is selected fromthe group consisting of
gl ass fibers, polyester 35 fibers, cellulosic fibers, asbestos, steel
fibers, alumna fibers, ceram | : ] , L4 8inkl §n ool
fi bers, boron fibers, c%igbo%%ig%(gedrt géiﬁ%ﬂ}fg&#aﬁ@.e%tg&ﬁﬁ@l a;-gleg][& ?J;]érﬁ%n% ti??, !

pol ystyrene fwhareis sawidrept fefle¢tivsegostedstrantral ortirds g Encludes gn ppiyupga
aromatic {}6 3, 12005 and aliphatic polyam de fibers, polyacrylam de
fibers, polyacrylimde fibers, and m xtures thereof 17. The heat reflective
coated structural article according to claim | 5 wherein said heat
reflective coated structour al Ty lida¢ beflebtivd dvated shaktnddsiracleaterdng pe tlagntl

Craim | uho IR ana HEeIFaesor g g sout el R ef nZERGEIRL ©

i-r€l udes an amdtedialngal 10 material. 19. The heat reflective coated

structur % article according to claiml wherein said heat reflective

coated structural article further includes an antibacterial nat ?ri al ."115
ng toyplaim

20. The heat reflectiv@Ocoat B heat redleetiva cogied;sinetul aghcle Aerard
wher ei n sai d figadin &l hestreNetheabeRd stridtaialibdiclafutthed incfudes b dlamenetantdes a

flame retardant _pmterial.
material.

20 21.  The heat reflective coated structural article according to claim 1

wherein said heat reflective coated structural article further includes a surface friction

agent.

22.  The heat reflective coated structural article according to claim 1

25  wherein said heat reflective coated structural article further includes an algaecide.

23. The heat reflective coated structural article according to claim _:.1
wherein said substrate is bonded together by a binder material consisting essentially
of urea formaldehyde and acrylic latex.

30 |
' 24, The heat reflective coated structural article according to claim 1
wherein the coated structural article component is coated with a ¢oating consisting
essentially of a filler material and a binder material and wherein

a) said coated structural article component is from 10% to

35  25% by weight glass fibers; and



20 21. The heat reflective coated structurgl article according to clfadnMaY 2005
wherein said heat reflective coated structural article further includes a
surface friction agent. 22. The heat reflective coated structural article
according to claim1l 25 wherb;i n sqidcdadag iy Rbhesanh 19626 dilledsedéctedfromal
article further includes, .an aecide. 23.. The heat reflective ¢
structural ar e(ﬂr%mh%‘?fﬁ}saf‘ﬁa? gagl}’gﬁﬁgigcﬂﬁlgp’e?aﬁg%ted R pléggSp?‘%}eg%ngd
t oget her by ambitoge theresfemiddions d6%ite Ulhacrels bidx Hhder masérialr ea f or mal dehyde
and acrylic latex. 30 24. The heat reflective coated structural article
according to claim!l wherein the coated structural article conponent is
coated with a coating cdhsi siThabeateslestive apated struciurpl atiele ageardingde claim a
bi nder materi : en i ural article conponent is
from 10% t 0 %@E‘%’ﬁ@%ﬁﬁ?@%@‘?%%ﬁgﬁ%&? 3 MAY 2005 b) said
coating is from84%to 96% filler selected from. the group consisting of
fly ash, charged cal ci upgcar iyRppéR reficR ROt Satél ShRBEREIreisleabebrditipd viadn

t hereof and from 16%t o, 4% ac Iic‘iate hi.nder materiﬂ‘]l 325. The heat
reflective coat WHETERY 74 #rryie lgfex tap er&ﬁ@ﬁ?lﬂir‘h o GG HKEE wher ei n sai d
coating fierther includes SBR rubber. 26. The heat reflective coated

structural article accosslingrhonch Al 25 MRS Ghua HiBEL¥d:Eink S ebirkl Nder

and said rubber are cross lin eat reflective codated
structural ar4iwhaencent ghssfitess e hondedaagetherrhs amisiire of s 9PYajer’s % e

bonded t oget Q&{a %ﬁld@h&f&%ﬁf?émflwmﬁa)’o/%@ﬁm’{ex.ur eaxf-orimal dehyde and from
1%to 25% acrylic latex. : y
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