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_eTechnrcaI Field S The present invention relates to coatﬁéﬁLégﬁgg%rtrons
* whi ch form coatings which have useful thermal properties. Background Art 10

It is well understood that heat can be transmtted from one
anot her by three nechani sns, namely radiation, conduction alﬂ“@ﬁﬁWQﬂ““M@
The benefits of insulating buildings a ther structures 1

understood, Typically, buildin ALENC 9 res are insul at®§” usi ng
poor ther nal conductive materials such as fibreglass end mo

material s %rﬁ ég £a£l¥2 sed in the walls and ceilings of s ﬂuﬁﬂnﬂﬁg 'M‘
retard th into the structure during 20 war

to retard the transfer of heat out of the structure during coolépmﬂonths A

number sof @il ggg@%ée%t@v%n@%%ﬁ%d%ett%c@%ve&rbcr@drﬁ@ tbaposhteshivel y retard

t he transfer eat through a surface 25 to whjch garnt has .been
appl i ed. Foriedxahpre, CﬁﬁﬁéP@@i§”§&@hhﬁ¥%ﬂﬁﬁ?ﬁﬁ%ﬂ%§?5@ﬁ t BXaRAT5EERI ¢ aci d,

potassiumtitanate fibres, glass frit, alumniumflakes, vermculite,

perlite and gl ass wgo have all been considered as possible additives to
paint to S ally insulating paints. Each of these additives
has been of only limted value in producing thernally insulating paints.

Furthaly, the §0chush ol SHELAA A UeSad Neidl Bt OELABRIRLEACtS fy Om the
desi rabl e propertres ofl aint, such as its ease of application to 35
surf aces, azna pheceeephan@%rpéarm@%fmeneanaﬁnercaameﬁg Dat e of

Fi ling PFld,39.05taber- 2004kt toR adecd@hate psaduct whi ch has been
descri bed as havi ng good thermal insulative properties is described in the

specification for Australian patent no. 601148. That specification
descri bes @h@iﬁgd@ﬂﬂdbrﬁﬁrﬁn@@ﬁéifﬁgfbuﬂrdlﬁgéranﬂacﬁﬂmamméﬁﬁuutuxﬁgwising

a hardenable liquid paint base, sil artrc s a asse parti,cle
wher ei P t h833F ﬁ@&%?ﬁ?%g‘é%@%fﬁa??tﬁcr esYRoMD up tocgéﬁg peaPIt:é tc% =
wei ght of tsheudtunese.addi snsodktag u31dgspcobedh@§Mairqpmﬂdqﬂ1YWe in
mai ntaini ng a &%%H%?%mﬁdﬁpgéa%HﬁgegﬂaF be LA w%%%r'onﬁﬁsé*éﬁéégﬁét§ subj ect

to radi ant "hea ared t0 an equ £'unpai nted structure.
descri bed ecﬁpmynlqﬁﬂh@e@sﬁ@MQVethguWﬁéﬂSfﬁ@@t§Q%hﬁﬂ95(ﬁfcﬁ%%ﬂq%%¥%§es

The descri hed ,digmBnsi ons 9%ah@%e939@5§§aﬁaﬁhﬁg‘ﬁhéfgﬂﬁ&ﬁﬁhtﬂ dheing
conposi tion nmake the conpositio
20 warmer months, and to retard the transfer of heat out of

the structure during cooler months.

A number of attempts have been made to develop paints that
effectively retard the transfer of heat through a surface

25 to which the paint has been applied. For example,
materials such as sodium bicarbonate and steric acid,
potassium ticanate fibres, glass frit, aluminium flakes,
vermiculite, perlite and glass wool have all been
considered as possible additives to paint to produce

30 thermally insulating paints. Each of thesé'adddtives has
been of only limited value in producing thermally
insulating paints. Further, the inclusion of such
additives in paint often detracts from the desirable
properties of paint, such as its ease of application to

35 surfaces, and the aesthetic appearance of the paint

coating.



15 difficult to apply to a surface and may have undesi r aBiteof EfifsdEtds on t he
“appearance of the paint coating. Further, the |arge parti&-884xe¥of the
silica and bagasse particles used in sonme enbodi nents of the invention
result in coatings which are likely to suffer fromfungal 20 problens. The
| arge particle sizes result in a-very £hin | ayer of the other conponents of
the conposition over the silica and bagasse partlﬁlﬁs in thrgp ngg f or med
from t he espesi bt oprotmcgomhistbdRHereel PRFSTERER PSy &P 'dE&s $6t° provi de
adequat e eéoéggikgﬁshpgpfvgnggﬁéé%&égaﬁbiagsthebb@gasseﬁparticles t her eby
e gf o 0 i

al | owi ng _ ungi . Further, the required {hi,cknesg gf the paint
coating tspeenflecatt osf fieyt iW%%%l?%epégﬁﬁgsintol‘o%oaln%%'sui tabl e product

for use iQngglfii%%ttii%ﬁ hes€i bk naenighabiridsl glaipdi Mo Ed qefPed, such

as interior and 30 exterior house paints_and. autonmtd vie biid shesntf The
- specif i cAFPBN 3f &P“N%?Jr“a*?%nc‘ﬁtﬁ?gg lgépﬁi ggtli on no.. 10487/ 9 destgéi bes the

use of nigraerysialidanepzetialeseandphprgisisés H?dﬁﬁ%@lea%h:ea%‘?%‘ﬁjenp Ficle
size or 1 t9.,10 ~min. 3 e [ (o idd .td heo papetenvabiyng
35 P SR ceataga compaiis

conpositi & i . specification conprise the r{Lc f
cel | ul osevieicart anfiedus BUBPERSI- on THFFe SO of S ?%%51B§$45%9{’%§‘F§’ber

2004 - 3 - 'rvefﬁoﬁﬁitﬂgiﬁeaﬁﬁihtgi ens-cdraotd hesperatratespackhiecation are
u

said to be use or enhanci ng the perfqrmanc Lei alhmeRtical
bri ght enerisitethieve P5 AoSEHHGESE PO T itc%tls%cgi?lﬁlet at docrt??r)ent t hat

coatings fqred frgmbhent cempasitddnsdischvsed Thet Rascadbefent may have

an effect 1n altering the transfer of ugh,papek @f any ot her
surface t ComPeRlERENCERESNEEhPosI lf%g%skg%[gl ?eg. Di scl osure of the

I nventi on d0sTheahnwertar s hay eleswpibhed ngiyensanast Rit CGatiagFsse

conposi tions containi.n el 1 ul ar Liches i havinneadde ates agengisitpaoni cl e

‘size of | eB_TERGNSF0Y %c}ﬁlodr]“séj(]%ge‘i}?ﬁ)&%(ﬁ%perlsed thra&]garq’houtné he. coating

conposid i oaiffddude I ERrRIngso whi EAThAGE 68 NPY el properties. I n

one aspect éf?fpa%t@ eg%{enghé' NYSHL & LANPEOYIFdesed pedalt NEaODITPDS| tFontienpri si ng
or [

(i) a supp g medium and 20, (ii) ur al.i.t.y of I particles,
havi ng an &her dgea PPaFtTEEeSSFZE 82 }%@s P Oal?ffnk]g ?%%eersed in the

supporti ng Jiedisumdd @fe@ntntont kedsdilemtabout e ginverkePudFR§Uadueous

coating cor}r_)posi tions adapted for | i i 2budheicel | ul ose
particles ddah IRPoHRAF nd 188‘ any %@%ﬁ%ﬁ%ﬁ%é%%ﬁ???,forgobt ai ﬁgqg]l
n-10

cel | ul pse pafdbIdms. havhaglamgeyereagd drey PaFes cFesyt zeBf 2| E§5Y

Vim The cellul ose.p i el ned frem-eebbubosenf hees tIB0
cel l ul ose %X%t?%egﬁ%r glgﬁgorcnb%ir&gg% on of both. The cellul ose particles can

be derived $ibiwasuandbbadrsee 2 Tat@r$aI ¥ st a83FadPaca pine an
macadam a shel | éoméB%ﬁtfi_@Jd ul ose $pand | @hesdtaanbe , nicbienitddd tl@YEehi eve t he

Conpr | se. pafersl BSLoP HABL T R Lo Faf beg Tron eatRe partie es
25 reaching the bagasse particles thereby allowing the growth
of fungi. Further, the required thickness of the paint
coating to render it effective make the composition an
unsuitable product for use in applications where thinner
coatings of paint are required, such as interior and

30 exterior house paints and automotive finishes.

The specification for Australian patent application no.
10487/92 describes the use of microcrystalline cellulose'
particles having an average particle size of 1 to 10 pm in
35 paper coating compositions. The paper coating
compositions described in that specification comprise the

.particles of cellulose in an agueous sSuspension. The




- 4 Date of Filing PF14 19 Cctober 2004 Cormmercial |y av@igoiblieaPrid:

m crpcrystalline cellulose particles which my be used i n obet 0'4ng
conposition according to the present invention include Avicel |.02330.0000
produced by Merck Australia Pty Ltd faor thin 5 filmchromatography. This
product consists of mcrocrystallline Cellul ose particles present in the
formof rod shaped particl es havi N.AV e i$! 28,0f & 25 cdtmorGahen
added t o B2RS%q -0@%0%%@%%8%#%% gﬁgeasgggrsed ungi_er%lirgh shegar, these
parti cl esder eski duprd riteo UG pat t f e¥ eSThav-igar My étdye dry particl e size of
appr oxi ”Hgo%é(ef‘c%%f Shmcd D sengherbedicnentsicafe the naventgon; i ehecr

cellul ose particles have an average dr %arcti ctle,logié ze pfohessohhaRe 15 1
~tm  Prefirdibtat ieubst antd bl f<HIFRGf e &819UI'0se particles have
‘subst ant i ablyod tenthsaki parbiekieisi zéatt hatcurssnt ~ary i epeespRed WWEhi n 20
percent of the average particle 20 si ' shti-opr Zhe anmount of
cel | ul ose*partFereadi b h‘éIEBEEF%{g O?oﬁ%oés?ttit}g&ﬁo@%s% t han abg t 10 g/ L,
typi cal | yoi Bet heurfinge 0000B2cly [theo KB igimg TYPPeal Fy©Clt he aibunt “of 25
cellul ose particles in the coating conpositionis less than 5 g/L. A
coating conposition according to the present invention may, for exanple,
contai n cehbaloserpapfi Ehes 1WA ‘@bunt within the range 0.0l g/L to 0.1
~g/L, o within the range 0.0002 g/L to 0.01 g/L. Date of Filing PF14 - 19
October 2004 .. , = 5 Typically the support] di-Umd-s i&d | qui d medi um
whi ch wheAh&ppRVEF RS S r%a%%%lrsrr%“%io ofa%)iuﬂg gﬁgtth?dgﬁr,f gcq. As used

her ei n, tQ@n@@@,mt"iloin@uiddihtia&'rtja’k@mfi'bl‘ilh@ﬁadéaéﬁéﬁéﬁué‘,a"g@%ﬁrhous, fluid
and pour abl e substances. .5 Typi Ly.sthessuppart iing medidis | S1@ dnlqui d

pai nt bas&d SEEAFoSI I o1 ]'lcc]’nc”p %%Fa%ﬁl ?%d to a surface and. dried forms a
dry pai nt dseatdmgedrnt Himmighedtacele ACPREENE MR Ddssd® dohpositi on

typic [FI y consi néess ‘ﬁ{%%’ polVaeL e £Q1 Seheentas, prardcousi addi tives and of ten
pi gnents. 1n so enbodi mrents of the invention, a chem cal reaction
crosslinking the polymer in the liquid paint based conposition occurs when
the coating, GUWOSiLi®n, | sShappkiednto iavsurfiace andvditeds PaphtPBased
conpositions 15 typi cal I\X contain polyners such as polyesters, alkyds,
acrylics, ¢INHRFEtHANeSOTRDORIES, , vinyls, pol yanides, silicones, or

conbi nati ons) of theserpbhynmersiuBol verts typically used in |iquid paint
based conpositions,i : t er.1Qr, LA, 6-t01 ¢ 1 £ 80r ganiegsehvenesagz20

Sui t afi% Iiﬁﬁf asﬁ%{ﬁg%“ﬂgg Egrrlgdi%zi]ng;llei;I sdﬁ a nop: gai@g%oga§ d.g@nposi tion
that can sOkvdPRyti6lEoFAEE Sdatisiy di*® s ff‘é‘%e. Exanpl es o§ such_nmedia .
i ncl ude poLyppri-€igeNRRUAL: (1@ =0h Pedbyet hyt ehesspobyfvielpEhRér iSdé)y, 25
pol ypropyl ene, nylons), or resin or_p Lti redlitlabl e 1iquid
Suppor t i ngSHEARE 188N 2HPSE e X et |%n%a<§)ﬁ%?ggg£§ﬁ%ota%sggl idify when applied
to_a surfaegpibdtrianhen fpapes a gel ati nous or viscous |liquid coating on

t he 302§urface.

The cellulose particles can be obtained by any means known
in the art for obtaining cellulose particles having an
average dry particle size of less than 10 pm. The
cellulose particles can be obtained from cellulose fibres,
30 cellulose derivatives or a combination of both. The
cellulose particles can be derived from suitable natural
materials such as radiata pine and macadamia shells. Such
cellulose particles can be micronised to achieve the
desired average dry particle size. Preferably, the

35 cellulose particles comprise particles of microcrystalline

cellulcse.




The supporting nediumcan al so be a nedi a adapted for foP#tuglifgP st andi ng
coatjng conpositions, such as filmike materials, which cihQBeeag¥ied to a
surf ace to form35 a coating on the surface. For exanple, a clear plastic
filmadapted for application to glass,, such as a window, to forma coating
on the gl ass. Date of FI(1nQ PF14 19" Cct ober 2004 _ 6 _ The supporting
medi um may al so b n adhesive. FoQr _ex e, .t td medi um may be
an adhesi%’@‘“%a%a%bl?\éﬁl %bgesﬁ‘rl ar((:jecf} f L%lvﬁln%osvééﬁﬂﬁrnﬁ%@bond t he wi ndow
5 filmteaitassies toifarnhgr bsheses on oW FG I8 i FPTRS tak?®  of a

muf ti-1ayered wndow film  The SUPROftiia: Srediim sy Hei@eTronventional
coating conposition, such as a conventional tgqai nt blg_sedlhé:(?a%cinnguji@p

conposi t ilor02 The- &P P uPESEUEEL: iy &eufdy ‘B i dhet sed” i R-T he“support i ng
medi um by fBANSH KO LR abhe .ar tth Whenrddiecs uppostsing eBdiumis a |iquid,
such as a liquid paint based.15.conpaositio ul ose.partiehes are
typi cal | y“b‘?%‘b%?%gﬂagﬁ]délﬁ ﬁie&#us%oesa@,“?‘ytp%@a?% ?ﬂ%%’g egﬁi tﬁ%n%b%ﬁ\om. as a
H gh Sheasf DrspessepedWren ttiltd ssupportid g redy ehrds alABdPa Adipted for
form ng azérﬁr%‘, Stﬁﬂgh“gd%%%t IRY LOMROsid | QppsSHengsnaaphasthe film the
cel lulose™20 " particles are typically dispersed in ihe gugggrtl nan{%dl a
during théismmaubadt yreest it Pt hg corPBsPET bhc! e toati N§ conpositi ons
accor,d) ngoLp. § e B 858 MuPNiVORag@Yaby pRpLietict oiacsuiface to forma
coating oh 25 the surface by any nmeans known in the art for applying
simlar cBRPFRFIEGHSISI t4 chs’ n‘ﬁ%/ contai ning cellul ose particles to a
surface to forma coating on the surface. Wien the supporting nediumis a
conventional coating 30 composition, t i-ng iitdi@yxeaccordi ng_to
the present £MVéNS r?én)la@e]gge)s agf)%l ?gd %ggteﬁ‘g@?ﬁr'fé‘%%n%%?l?rti cles or

st ruct ur epatco ifdrem racoatdmgavarate Suif Red tisilfg S$Zen®dr d 3Tt Ybes known
in thf5 ar?iL far applying the conventional coating conposition to a surface
to fortn 35 & coat i ng on the surface. For exanple, when the supporting

medi umis a conventional paint based conposition, the coating conposition
of the pr%%%ﬁerai?%? ofipEt hhngaPRk4 219 Odt abrer 2004:1Yode parti¢hgenti on
may be painted on the sur£$ce.§f an anticle or structurg,anddried to form
a coating 5iYe R FREE2 ! THe * 865 TG coiposi tion may be adapt ed for
formng aducoatiagsbaea watbhial 20r mdditcial W eVala9¢ nPvaFi 84S
enbodinent s, of the_inv i -t coating conposition is adapted for

formfi a%loza?ijhlg bhgaggbgggi’lgtln%&t'eri al, a fabric, a-fibre, a film a
-ceram c, a conposite material, concrete, wood, human or ani mal skin or

metal or nmptal ,hQuak! 8¥. cellulose particles in the coating
composition is less than about 10 g/L, typically in the
range 0.0002 g/L to 10 g/L. Typically, the amount of
25 cellulose particles in the coating composition is less
than 5 g/L. A coating composition according to the
present invention may, for example, contain cellulose
particles in an amount within the range 0.01 g/L to 0.1

g/L, or within the range 0.0002 g/L to 0.01 g/L.




fIn some enbodi ments, the coating conposition is adapted %&O_fﬁhangfﬂﬁg a
i coating on a portion of an article or structure such as ald/gfgkra002

buil ding, transportable 15 container or a storage tank. In sone

enbodi ments, the coating conposition is adapted for. form ng a coating on
wal I's, roof or other parts of a buildifg.-Simlarly, in some enbodi nents of
the invention, the coating conposition is adapted for formng a coating an
a surf ace Dfpare 2Dyathensbpbertinda meddfar ried enbudi Henfedi R WBaftng

conposi ti 0l based corRes tHRmAdaRtesk 19y dby tRef sumracdry film
coating o%ﬁhiﬁgggegg o? bet ween 2 and 250 ~m when apglai ed 25 to a
t t

surface. |kSthecdaberefinpaithe H&IEY SOt tibhst Aaap FBFESSSI ication to
the interighePphexker ben aefi refusctilnest sireh msubalbldi agbsteheepai nt based

- conposition is preferably adapted to dry to a dry filmthickness of between
35 and®120 ~.m In the case of paints for use as 30 autonotive finishes,
the paint basedatanposine eupmmprigfemes] jundapt adl tquddyprang bisisgikhess of
bet ween about 2 0 x I asp e e j nvention
provi des ac%p%’%étt?%g’ %&Sn%hd%eonm%@g%?ﬁgoc%n%ggfﬁﬁit:gnaglgcgsgiter?g to the
present i nfentison, dryDatel B 99345 ¥RE PF4CE oseEf866r 26041999 PRidcoat i ng
can be a splidaMipii it o idypd dker padenbabeer o geballiyreus or viscous
liquid material. . I'n a further_ aspect, the E%esent. iréveérgior}éfrovi des an 5
arti cl¥ or SeMESFre YHEYAH 2 ehsts omeIsOrF&Le PaP he “ar tidl € TF°

structure bascaipldredts tof i tha twathnfohor aedhenficernh aesedtiong conmposition
according to the present _Jnvention. vVari I sy of the
“invention, Cgocgogg't:‘ir%lré%c%l? i R mefh%gp{;ggezéﬁt@e t gﬂﬂ_may formone or
nore | ayer scofpas imf o - bayers cehenngheFopagiagplcemupidat gl ackBPHi A t o

Lhe, pr esent, 4 WelLL PR GHORM 80  UndSiGeatadicd Idspeoal (ag: | aver on o

surface, W coat 1S formed over the undercoat |ayer using a coating
conposi§i orcymwtcabhy abanhginePPUYBSE SpaREHc [Bds PR Hresent 2+ YERt or s have

surprisingly, %ﬂ'{: t hgt1 {18 ce0ahiRYS cRe&ald No 18,1 He Poegenidbsyention
have usef ul CZ ot e?ma? p?gpgrt,i es., Tﬁ%%i nv%n’t ors hfve f ound Lhat when a
coating accotHiAYNES t RE FPESREHAPENCOior SRt 1 BT % a SUrYERE° and the
coated surfaggitsleyposed tie nadidnt dweatt ddwedoatdipgs26ireduteslmde

i ncreases the heat transferred t.hr the surface conpared to simlar
coatings fofnkd*frém Eeat iy Oé‘for%ﬁlc?s# P%)lnésqesnot contai ning particles of

cel l ul @®e. For exanple, when a coating according to the present 30

i nvention i g.apphhedto.Lihe @ytennalnswdacescah aleet Bk st noetyegnand the
structure i s exposed to radi ant heat, the gc?agl ng |gsul ates the stréjnct%lre
mai nt ai ni ngbeRedi FOSECSH tfor H'adt rer® Uil B8 8Yt ERp&Palufe S5t EhtTy

| ower than thatraek .an mghpBd L f sétcte tig@ihavhagude polymeric

compounds (e.g. polyethylene, poly (vinylchloride),

25 polypropylene, nylons), or resin or paper compositions.

Suitable liquid supporting media can also be a medium that
does not solidify when applied to a surface, but rather
forms a gelatinous or viscous liquid coating on the

30 surface.

The supporting medium can also be a medié adapted for
forming free standing coating compositions, such as film-
like materials, which can be applied to a surface to form
35 a coating on the surface. For example, a clear plastic
film adapted for application to glass, such as a window,

to form a coating on the glass.



35 coating fornmed froma simlar coating conposition notDaeatfits®Fiag

~particles of cellulose, or an equival ent structure havi ngi9n8ctehenloag on t he
ext ernal surfaces. Date of Filing PF14 19 Cctober 2004 - 9 - _ Further

experinments undertaken by the inventors al so suggest that if the amnbient
tenperature outside the structure farl & below the internal tenperature of
the structure, the coating on the external surface of the 5 structure
serves to facilitate the transm ssion of heat out of the structure at a

nore rapi Qhéats%lp&ahﬁ*t affk Viah erﬂ&ysarruet e shaddigesiwoat i figr on t he
external surface rrred fro

iml.ar_coatin nt ai nin

cel | ul ose®FarH 'est %rS‘é?P%g%H}%r WREL & e urbe% t %%@?%\%Pgn%ngé}é%?ng on tge

“external sppfidess.tdhi ssisfacparti sukvantpwdefln Fedeere toe windevures _

such 6153 Wg ui.| d| n%(%cogé agﬁﬁ g? Eggghgeneﬁj@é&g Jracki nesy, £ suahiastgkectric
e

not or s, When the coating is a plastic film
appl i ed t@:a&eglcafssa surlatelaveredswangontddikl™and t he coated surface exposed -
to radi ant heat, the inventors have found that the coating increases the
heat transferred t hrough the surface conpared to a sim | ar plastic film
coati ng ndthes oTHIRP T RYNZOTEEH M BSY R Errg)ccf%réve%eof’ﬁveﬁf’gF “Have al so .
surpri si nglopmpbesngi bhat suba ssakl eoriventavenayeppanti bheesi zeasfinghe
cellulose partic|es dispersed in the coating conposition, the |ower 25 the
pr opo?r?r orf YPeet FiPBse particles required to be added to the conposition
to maintain the useful thermal properties of coatings formed fromthe

conposi t i gﬂi‘%%’%ﬁ gggl e aqt&aa gatcgng%) 09 aPEpdRQeamidr Y Hd I 'Mi&egss

formed fr pal base sition accordln to 30 ¢ resent
~invention m@diamnbygm@agra_ kgtowrt ciibdrystar Fi neWEER GP&@WH% has

simlar thﬁgg%mpggpgr tyi 4 G‘(fultcP as a5 CQal k g i opaaat, Hemel conposition
cont ai ni ng about 15 m cronj sed cel |l ulose particles h@%ng aver age
size ab ab@QWPSP@lﬁrllqlilra tdatF L O 2D OPAT It G5 5F i95H 3T R

Experi ment alfb%)etﬂé%d m&%@rm@@veheésp depnsiliat eds irdmte queptidiet mal
properties o co~tin S g f om coat i ng 0 o i ng

cel | ul ose KDPAfe 35t FiHTHY éﬁ‘ﬁr é L1eRToBErF - 208@1@}1 S%;é éz}?}%lrggﬁas ﬁavr ng an
aver age dr yhepanin lea §Irﬂ@di)eft aéspteflafior0 forming réetfézr@r%dseenfﬂhegpr oportion
of cellulose particl co ition i @a§§ﬁmfl’9fp>l gitute Q 0002
g/L. 5 Bri &P Séqlc? &Ql#?ﬁ? gﬂgﬁ % n 5 dect c8ltules

aw ng 15 "Her ei nafter of e
only, 29 ef @am@mmmntzpéfzaﬂﬁe rihe@mrﬁﬁii VT | t}hom?‘bEPBEEv{?g b%‘&é\?ﬁ

reference tQ,,{{1¢ @cconRANYhBEuEEAWENGSd oot Tly Ebgpoditson.
cross-sectional View (not to scale) of the sanples tested in the

experinments described herein; Fig. 2 is a diagramatic view of a test
apparat us; The coating Compositions according to the present

invention may be applied to a surface to form a coating on
25 the surface by any means known in the art for applying
similar coating compositions not containing cellulose

particles to a surface to form a coating on the surface.

When the supporting medium is a conventional coating

30 compositioh, the coating composition according to the
present invention may be applied to the surface of
articles or structures to form a coating on the surface
using standard techniques known in the art for applying A
the conventional coating composition to a surface to form

35 a coating on the surface. For example, when the
supporting medium is a conventional paint based

composition, the coating composition of the present



Fi‘g. 3 is an enlarged cross-sectional view of the box 3@%%§§§§§§§E§n Fig.

2; Fig. 4 is a tenperature versus tinme graph of the non20% Qur f aces
of Sanples A, B and Ctested in the apparatus depicted in Figs. 2 and 3
wherein radi ant heat was applied to the surface of Sanples A and B having
the coating (the coating being~a water-based acrylic paint); 25 Fig. Qa is
a tenperature versus tine graph of the nonexposed surfaces of Sanples A B
and C test ed iYSe Appeatioe pepnteddonn thiegsurd and o Wherei ~glaedigltnt

heat was applsitethd@ e sur of .S | es A and B not having the coati ng;
30 Fig. ~bis a tenperafﬁ?éé€£§§uéot?%gmg§a59a5ﬁn§hé”héﬁ§&ﬁﬁ§§ﬁu§%wfaces of
Sanples C, D and E tested in the apparatus depicted in Figs. 2 and 3 ‘
wherein radi dhe heatt was appbded-16nt B8 SHES f I D .and E not

havi ng EPat%o%Ei%?'EP PF14 %f CbtobgtB%O%%%P%ff§%¥ﬁ%%%ﬁgpfﬁbEithe
coating being a water- 5P HETI i @F parki fyciaf gataiied .a tenpersidirs
versus tine §FRpRLisEntre afbonts ekpesedi syl f anes cob +SaPleh GeiR and £
tested in thggappawatiys q%glnglt]%g In Figs 2 and 3 wherein a(iar%torhé;ﬁ was
applied to the syrface of Sanples D And BIh3¥i AgPLREtdGarasgrisd Fiag. 4d is
a tenperat ur a?§ﬂ§usatﬁm?ﬁﬁwnﬂ1ﬁﬁlmheanoaeammsedaSQbh@@%ﬁt%fm§%%HL%ﬁ.C’ F
and G t est edcbhctrbeegppaiat U den cted, i n, L9§k~% and 3 wherein radi- ant
heat magﬁﬁppg&ﬁg to the surface of Sanples and G ﬁé@?ﬁ& t R& B6&Eilng (the
coating being a Wt er - based acrylic paint); ~. 5 Figs. 5-10 depict
"tenperature versus tine graphs of the non-exposed surfaces of Sanples A and
C and a thirgg,s L.e .Test. Sanpl e) tested in the apparatus depicted in
Figs. 2 and gnwﬁgﬁéiﬁ&%% ANt Heat SCEpblredepyrpré tions disf adepafedSanpl e
A and the Te§PrS§ﬁ§mén§amimyaﬂﬂngxnﬂiampéf@goﬁogﬁigg heing a water - based
acrylic pai ng}iuFEl re te rature_versus tine graphS of the
non- expqsed surfggggeo%agghp e21§¢§ﬁg9@?an%uhl hiPPd SaRpEEOZSabillke Test
Sanpl e) “test EANFAIERE &Fpar AtesrageEpitti®d. | NI gome2eabdddmenesei padi ant
heat was apptbedihg tbepsuifa f §ﬁ$g! nd the Test Sanpl é having the
coating (the giﬁtigg o%pgﬁi ng%qéénp %%@ﬁgoﬁ %BF?ﬁPEtﬁaﬁéaﬁépﬁtOn 2
pack, pol yester-Bas&C8nd s C&yeiatra st ab§ sz ) busDdEng.. 18its1artienparat ure
versus tinme graphembotiheenarexFosed Si-f f e mles tested.in the
appar atus depicLadoing kg§,62 and 3 mher%fﬁﬁ?gai%ﬁ% ﬁg%?ﬁﬁ s “8PprEéd+omat e
of Filing PF14 19 Cctober 200F™H9 2 GoftHeZ st faceusfacheosanpl es havi ng
t he coa?ing rhemebai g being a coil coating of the plastisol type)

In a preferred embodiment, the coating composition is a
paint based composition adapted to dry to form a dry film

coating of a thickness of between 2 and 250 um when applied

25 to a surface. 1In the case of paint based compositions

adapted for application to the interior or exterior of

structures such as buildings, the paint based composition

is preferably adapted to dry to a dry film thickness of

between 35 and 120 pm. In the case of paints for use as

30 automotive finishes, the paint based éompositioﬁ is

preferably adapted to dry to a thickness of between about
20 and 70 pm. '

In another aspect, the Present invention provides a

35 coating formed from =a coating composition according to the

present invention.



Figs. la s~ 15 are tenperature versus tine graphs of thebdedifiing@kiposed
surfaces of Sanple A and a second sanple (the Test Sanpl )2 @deengloin the
apparatus depicted in Figs. 2 and 3 wherein radiant heat was applied to the
surface of the sanples having the coatjng (the coating on the Test Sanple
being a water based ink); . 10 Fig. 16 is a tenperature versus tine graph
of the ngpnexposed surfaces o . §a .tast {4 : vdHsadepi ct ed
in Figs. Tﬁ‘ear?é?a%W%r%?%e?%d%a%&hga{m&gzlagdl %gd#%morﬁ{[ﬁle}@fﬁ?éf ace of the
sanpl es kavisnge et toats ngr (Vhecesscoamivig FEYRFE W ndow filn); Fig. 17 is
a tenperature. versus tinme graph of the nonexposed surfaces of two sanples
havi ng a foam coating and a third sanpl e having no coati ng ggstareld in the
appar at usiIR G deprehed RAPEFEs. tReaRd S Sier B TP atPAnk T REAE Ras tapplied to -
the ngf ace 0f14 hersapplesubavimgridie faam esst i age (shefeoat PAgtbei ng a
fire fighting foan); Mdes of ring...Qu he. l nyeption._25

Cross- se(ﬂlft%ﬂﬁ‘%ljrevig%wg'c—)?:uf:E(‘-}r?a%lses":‘pgjslelaeclE né? h:étE eépg%%gngﬁésf £228 bed
herein i sesheaws toaFigg tonbeisdn ed®rdimei sesthecBEESRFET11 applied to
a surface, of a_substrate 12. 30 In all of the experinents described herein,

ot her that®YR&xBEri ment invol ving wi ndow film coatings applied to glass
sheet's, the substrate 12 consisted of a steel plate of Date of Filing

PF14,19 C)fﬁobg%i%ggdfeﬁb@in@ﬂ@‘%@&%@oﬂn*eﬁeﬁo&,oa9cﬂi&ﬂti@g one 200 x 300
mm - “surface of the steel substrate 12, a,coating_11l was fornmed. The-

opposi te 2000%4300 M $HS FE I o IR k{88 "ebIFFE €75 (Rad"Woat ed wi t h
a thin |aygreof ?qn\éﬁm&dlml @ig@dﬁa@ﬂh@t. Boah esamylles carcdst Tonsi gered
representative of coatings a ied to structur i4.di an

vehi cl es. aF6°RAGW £ earﬁngfg‘?‘\e%? %ﬂ%eﬁé%ﬂ%lr rrr“% ce%l{)oct?n .%m%%%%or med

f rom coat iohg fGaROStddtonsg atepedi 0g dostilré ameesenitth v fRP ot02texperi ment s
were jnitially. undert e I Q) r €oRpar i son or

ref erenice f%aﬁ?éégso.v% %%?iﬁéd%g%géi ??g%fmélsﬁgée)p%rée%h by addi ng cel | ul ose
particl es aimposation ohobscgnapinpas Celdarkere BRFetCha8e 15 acz Ylic
pai nt conposition and di spersed under high shear. The cellul ose particles
in this conposition had an average particle, sjze off5~~%rr}éhT e ﬁ%i n
ref er ence Beembee $SARpLEVARLEEHD FEYEd SNkt LIFLY e LS h& R nBASi ons
referred to,abpNgs SBceraiel the t2RQpra3dhimisvehates bavehessfed 20
plate a coating was forned fromthe prepared coating conposition. The

t hi ckR8ss Bre¥Hal pRFAPSEGAES1g on drying of the paint was neasured to be
270m As indicated above, the opposite 200 x 300 nm surface of the steel

plate vas painked Wbl Hdid) dAUR GfaCORNEA! boBRMthaCk dadling T dhe
reference Sanple and the other sanples dESéI‘I bed herein wereéq:s&eed in the
appar at us tbpi pregeny Rryentiond 3 2Rl TR st Shpafstus E6hprises a box

30 acting asa@eleat Fate and Havéagaved! sadlannd headtgse @2 colifeingl | s 31
and base 32 are thermally insulated wt ol.yst.yrene event heat
| oss &@fd t gedises s lFf;eaW%e‘F]i“ﬁo]Bﬁagf gg%gfﬁﬁrecdoﬁgﬁés%% gcnﬁ.?éjl'he box 30
contains celrady asdpBBedf tdceiddlhai dohm iamdsatidumeed i feom sabrbrE0

mexim ze the absorprion ofcheghewhhihy Hag 1w 0o e Thitbsspeed

For example, when a coating according to the present

30 . invention is applied to the external surfaces of a metal
structure, and the structure is exposed to radiant heat,
the coating insulates the structure maintaining the
interior of the structure at a temperature significantly
lower than that of an equivalent structure having a

35 coating formed from a similar coating composition not
containing particles of cellulose, or an equivalent

structure having no coating on the aexternal surfaces.



I B i ng bl adeaddifnepsar e al so
Date of Filing PFl4 19 Cctober 2004 _ ~4 _ rotating b adieddntpatiiare als
avai labl e to provi de C|rculaﬁ;22eags ﬁaving three 5 identicalmLechangng:t
The box 30 also has a top su . rrounded by a jig 35 which su

Each hole is su ted by the
hol es 34 Tormed therein. descri hed above, to be tes
the Sanple A desc N 34 is conceal ed by
a sanple 36, suph as i ght end rectangul ar hol e ( ce
. In_Figure 2 the rig hs gpynted a light source
appar ZH;'SGS SBUr YRGY pSope reismsthtof “ﬂ‘feﬁf?’g%ﬁ??gﬁh?og%ﬁsn%ﬁss@rlfsabe.of t he
37 which prode@SeatSﬁﬁéﬁeiQfﬂﬂgﬂgﬁ%i%ﬂﬁ”ﬁﬁﬁp$¥@ﬁpgebeanggaewﬁm%h can be
Toved Up and dou o 15 oSG0 S pundi Mo RN ENBa ok Pt he. POSI L1 0N of L he
noved up and down fo 158+ 6w : ch light source conpri $8§ a 100
i ght. source337caboge the &®FEEE%%§92IeC (Tt Trithi furhacedepi ened) . At
tungst en Ba%m?f%ll}%ﬁ% 9%%%0592&?q1§1m@ﬂ dedt: |Waﬁ@n§%§%&%;8{:gérﬁ%u;g 0o
i r 20 con , be adj ust.e -
al o the br i< rest of sheubi.obt e soRe i idE TS B me S by
priached 1o tmﬂmnf%%ﬁ%ﬁg%ogﬁvﬁ%ﬂ&&@édrtg) arhetkh@w&téf'ﬁéffg g’g 24
hoane of - Bout (I HoBe VB paps. sTh p0s cda0n10f A ADELIDCOuD]
0 - ) .
ggﬁnzy t he u§@nﬁaknﬂngﬂﬂéﬁﬁu%@éég §?§¥é gaﬁrggtp@.@guiﬂaﬂhnttéﬁkﬁ@@ﬁgé of
posi ol | Retlieggent s of Lhe saliple S0 dre ekendcaut pasta foam ©
i ght sou SO el ec ;
ﬁngLLgStripP@é&PpwdauﬁarbD*aﬁ?%aﬂﬁ%§§%§Egg%oﬁﬁggﬁtpges Fualy ms connect ed
o a Conputer 43, ThE Somnctdr % Bter cacandatisp aventhetemeaues
uter 42, T eac :
Lgagu?ggpat FHECF6ﬁ€r“Eﬁxhanﬁgﬁigf?§?5§?gﬁl§¥3€ﬁ§y%égﬁ'. apparagus, agige

i the original set-up ar . roximtely 0.9 mm
Dg{:ggeq al u 'gu 1L sheets haV|ng a thtggPeS§§9{£2pp in& Lron}the three
ﬁnunted Fn tﬁée?r5§e3ggéﬁdngegﬁe¢lKﬂ' Wégﬂcdﬁduc?gg in-t H8 foBPHéRisng
t her nocoupl eguBBacA sabﬁabseép%égﬂggﬁeéFéa the ?@%@@@gsanﬂatbeéx%%s%ﬁ{kEd
manner: (i} ﬁgrfgdfgﬂplgs 36 ggq(ynmannbxﬁ Hdwes t e ®C Qtetas on %{e
by a tenplate to alTow dt&ura o the 200 wrd (Bt “LRE: soating
O%pOSite 200 %360 gﬁ]sthaéatOE%% 20e|%%de§hﬁﬁﬁ cdipl suBBamas t hen
a1 achod. usi ng Aaub] o7 dad” MIRAEF,B1AEBE o idac e 6 0Bob e, ARRGST t e

ttachedyusing daubl esi ded 3 o he 200 x300 mmsurface to be
200" x 508 mir e dgParhéctenpl e to the
irradiated by the light source 37;

The inventors have also Surprisingly found that the
smaller the average particle size of the cellulose

particles dispersed in the coating composition, the lower

0 be addeg
1

25 the pProportion of cellulose barticles required t

to the composition to maintain the useful therma
Droperties of coatings formed from
example,

30 the pr

35 thickness.
demonstrated

formed from c

Experiments by the inventors have also
that the thermal broperties of coatings
ocating compositions containing cellulose



25 (iii) the three sanples 36 were then brought to anbi ebte o BiimPEEnper at ur e
by placing themin front of a rotary fan for several mi nut2eQgobe; 004t he
three sanples 36 were then rapidly |loaded into 30 the jigs 35 so that the
surface of the sanples 36 to be irradiated by the |light sources 37 faces
the |ight source, and the |ight sourcé8 37 switched on; Date of Filing
PF14 19 Cctober 2004 - 16 (v) the conputer programwas-the a and
the tenpgratuircd e’ himeihower SYFFACE aﬁsfyofpae‘g“c ‘g];%n%rzeeség(?egg F g‘g‘zoo X

300 nm S;‘:;J 3‘3‘? Jggpi)é{ggngedtage £200 p«:ﬁ&ﬁﬁmef acelivntadrapadthylefe |ight
source 3 1S stored an i sp] aye t 0 r-42o boopost/1..

experi rrerﬁtrs,tlnﬁf]ecqm@ﬁ?%éﬁ)%és\/\ése‘%%ﬁ e%i o#}femgf ?g#?g %éwon‘i nut e?? and the
tenperature of the | ower surface 45 of each sanple 36 was stored and

di spl gyedBl?i’e%_ h§e SRRl G @D biidggs he 1ight source was on and for a
peri od of—ttAe—after the Tight source was turned off. In a first
experinent, a. reference sanple (Sanple A) as descri bed above was conpared
with a simlar sanple.(Samle 15 I 819, PRl caoatd ngndaiimeshis om t he
sanme wat eFEES%BE}%&?ﬁ/H c pal n éc%%rglg?%{i g% gse for Sanple A but not

cont ai ni nggcehlbuligsarhardn ches] and hesdaplca ibsisivaitithg & STFFSprate of

di nensi ons 200 x 300 x 0.9 (gmgai nt ed W;«mc%-t hin | ayer of conventi onal

bl ack pai wheomcsemPaty 1M 2629689% 380“hm surfaces (Sanple C). A

thernjg oupl e was attached to each of the sanples such that the paint-

coati f; 11 of Sanples A and B was irradiated bg/ t he Ii%gt sgur £R37 Wwhen
the sanpl gsigere 4 agedroastisectdonadpyarat uOBEEqpEC %I €5 were
appropriately placed in.the St . beibkghhesetunces 37

i |1 um nat TP tefbefatdr T(’et%reraeaesgre q%éﬁ%%%er nocoupl es 38 was recorded
by the conputer 42. 30 The results of the first experinment are depicted in

Fig. a, The results-indicate that the te rature, of yngxposed surface
of Sanpl e Rignl ¥ feached a8 TrERTHLHT o‘flewggeaogeﬁitl Fﬁ%%fm 19 Qct ober 2004

- 17 approximately 37C whereas the tenperature of the unexposed surface of
Sanpl B and Sanple C reached a maxi mum t enper at ur e of Cﬂfgproxi mat e}?g 42C
and 67C, respechki el yan ThebergedutresdeABAsEPARE HAY t tcl?)eatk?cﬁ’é or med
fromthe coafing conposition_containing the cellulose particles reduced the
magni t ude SEMEAES rdhsTEPredithrough the sanple to which the coating was
applied conpared to the coating, forned fromthe coating conposition not
containing cellulose particles. 10 In a further ex i en t sanme

sanpl es as R’iest ed Bbovet eMPEr8&HFICey A S frf‘d“eC)glf/\%?e {)Tgsjt-dela VH\A'SPh t he

t her nocoupl es 38 attac i.nstead to dhey coatang tayestefi Sanphes A and B
and t héOsarfpfRsP a%léﬁ%?%etshgtrt% e '

apparatus depicted in Figs.

2 and 3 wherein radiant heat

was applied to the surface of Samples A and B having the

coating (the coating being'a water-based acrylic paint);

25 Fig. 4a is a temperature Versus time graph of the non-

exposed surfaces of Samples A, B and C tested in the

apparatus depicted in Figs. 5 and 3 wherein radiant heat

was applied to the surface of Samples A and B not having

the coating;

30

Fig. 4b is a temperature versus time graph of the non-

exposed surfaces of Samples C, D and E tested in the

apparatus depicted in Figs. 2 and 3 wherein radiant heat

was applied to the surface of Samples D and E not having




15/ appar at us such that the light sources irradiated the BawdlaibiePat4:Sanpl es
A‘and B coated with a thin layer of black paint. The incr&aSgolen2004

t énperature neasured by the thernocouples 38 in this further experinent is
-depicted in Flg. 4a. The results indicate that the tenperature of the 20
unexposed surface of Sanple A reached a maxioum of approxi mately 74C
- whereas the re of. .t he unexposed surface of Sanple B and Sanple C
" each reachedkggﬁgﬁgﬁﬁﬁﬁaeat%ﬁeﬁ?ﬁ%ﬁ Rpproxanaesky -B86eR5 A iresul t s
depicted in PRgsit)4 and 4a denonstrate that the magnitude of heat transfer
t hrough the sanmple to which a coating containing cellulose particles has
been applied is dependent on which surface of the sanple is irradiated by
t he thernmal radi.aki-on proul the 1light sources 37. 30 Wien the coated
surface of Sangles A gﬁépé!g§53$¥?ﬁﬂ?éY% UHytiHe ehePhaPir steamicon, the

heat traﬁ%fe?xpﬁﬁédgﬁwgﬁﬁﬁaﬁ/bEWEadﬁﬁésuhﬁnDS@ﬁglgstgsggg ¢, gg%? t he
- surface of SQQB%SE A ag% B oz%ed with a thin layer of ack pai Dat e
of Filing PF1 &fo ep%ﬁﬁ? A §iqs 3 raadi At edebyitheathanmheg -
radi ation, twesheppltednsfer HNIQUHY A s_higher. than the heat
transfer througP.Sanples Band C. S §§ﬁi a%kﬁh“€$?2bm%Pg BbBaviag yret he
i nventors i n8%FtF®her series of experinents testing two steel plates, one
coated on one 200 x 300 mm~surface with a non-white paint coating forned
froma |iquid paint based conposition having dispersed therethrough
gﬁlal gl)g?fdpgﬁgel ¢d fat ab5hetfegllen 20 végg@é/etriarggn% et ﬁg%) tllggaﬁmél e D) and
ted op one %00 X300 nm surface with a pali ating r & fronjthe
same paint based COnPUSTECER it SeerleentGi i rnd et | tboseapant Lgkes (Sanpl e
E). The col atathis BabRk ; .omn/ green. col our known in the trade as
1S "environgg%?al green"? Agﬁ?ﬁégbgégﬁ'a%o§3¥if%é” Fetn 2p8dkagooheat
surface of b¥RH \Apied wes theatsed faidd o tdHup 1Ay eF éﬁdc§n¥§gtiongh bl ack
pai nt. The r@@g&iésoQt Qec%x eri ment, when heat~was applie o the Ff ace
of Sanples D and E coated “Wrth"d OFiRI dy&ateir thawsd paenyl ¢ ep20ndepi ct ed
in Fig. 18b. These results again indicate that Sanple D having the coating
incorporatinﬁ.the cel lul ose particles exhibited a higher degree.of heat
transfer than anptell dRBiSampeaperafterrcheatrawrs Rt i @ep0s the sHLface of
Sanmpl es D angbi- & gdaw ingayer _of black 2S paint. The results
depicted in Fig. %&fgg%ﬁgﬁﬁfﬁg &8a \ééf‘p%t?ﬁf dcét a0t SahpliesBrand
Sanpl e E wer Ei¢ afat edampledl rebnegonty asle o rggggtggﬁ.ééggsfer was
| ower for S £ [%t%gg §arTBIe E or Sanple C. "30 Tn a fur her exf)léri ment ,
0.1 g/LRnicroc ystal Tine” c&r'FafdBe TRALANEl BeatAviace|aph0R3B0:H0ORe pr oduced
by MercROAustumaface Rb§ thepiwas agddedi o [ ter' -based acrylic paint
coati ng conpﬁ:ition, and d?spersed ugg%rTQS%QE%SQ#f%;ﬁqufiﬁﬁﬁg'CQ@tGEHober
2004 - 19 h éhe St 18P eBRiAg Bheatel-bhese pantilclesd morparticl es
havi ng an average dry particle size of less than 10 ~tm A sanple having a
coating formed fromthis coating conposition (Sanple F) was conpared with

anot her sanplighavihgs al 2 oaténgehperBdulEoet-ag j.nt_.coatin
conposition %"#.é;@gg% t he_addi tiagn 011‘JL cel | ul ossz%r_l%gglﬁrfgcﬁhess ?%a%?e G .
The results of thé experfiEhtChReRtnearphas apphide@ tamd he mnatedssHpiace
of Sanpk® F (e Sangd esdmpBeyepbsted i ghg.a4d. The results depicted in 10

Fig. 4d demynstrate that the heat transfeér farP Saipi% JeRiL9dwER t han
that for Sanpi¥-G2 and 3 wherein radiant heat was applied to the

surface of Sample A and the Test Sample having the coating

(the coating on the Test Sample being a polyurethane paint

~ 2 pack, polyester base and isocyanate catalyst) ;
30
Fig.

13 is a temperature versus time graph of the non-

exposed surfaces of three samples tested in the apparatus

depicted in Figs. 2 and 3 wherein radiant heat was applied



The perfornmance of Sanple A was the benchnark used by th@%nvent ors
agai nst whi ch sanpl ea having coatings 15 formed from coat <t itions

according to the present invention were conpared. Using the sane paint base
(wat er based acrylic) as Sanple A a series of coating conpositions
according to the present inventiron inggrporating the proportions of

m crocrystalline cellulose particles indicated in Tabl .H% Be Prepar ed.
The coat itRg wxeMost £ hoasoferbeppapaled Bavlﬁgdqﬁfrﬁ?ﬁé%r 2F%I?ine

cel lul ose particles. (Avicel .}.023 00% predycedsdysdercke@dustralia Pty
Ltd) witeQae s Paihe Baggfhagé g??%ersing the cellul ose particles under
‘hi gh shear, breaking the cellulose particles into particles having an

average due, particle size of |less than _10 m ; Kangkasneavitngha coati ng
of .the dFygshi tknésdSi mdicc &CEPSTR TS é"elrév?\u/esr?e |35r eggr e% using these

coating conpositions, 3 T Sl esa , anaddat hecTast ssamlice BhE were
t est ed tg’é?ﬂé?x%otgﬁ%Sas%p]{ég&s = T

es A and C as descri beé abo €q Vi"”i"ly%e &;eat
appl i ed t@.Lhecsuiflace wistdie MesthSaHRPRTARYFNG PRE " coating and the
surface of Sanple A having.ihe coatin tecaf th kg RO Xt ober
2004 - 20anthé W@ﬁﬁhﬁﬂ%@l%‘égﬁ?%% ﬁ?fstﬁggt her mocoupl es tg%\tached to some

of these sa %%ﬂfbéhga@gﬁé eppacatusnd0 (she dOFtETH T FYsi®8E10. 5 The

I
rel ative inefficl ency of these sanples in conparison to the reference
sanpl e ( Sargpie A)bavesgcal vakare82889 AB di‘f f er ence bet ween the maxi mum
tenperature reached for the sanple and that reached for Sanple A divided by
t he mhRi mum tenperature reached for Sanple C expressed ﬁstﬁ 1Q per cent age.
A neg?ti ve%{%nbgg Egaasrgfehﬁ)emmir{@ \7\@%3’@( é’—%’ﬁ?i%?%wa P Le arding the
transfer of heat through the sanpl e than . sAheneekbabaretus
i neffi ci eneypofetheusdmsisss Q§ tg'& Scﬁ]?pa%%§%+§e?. 1%;5 TABng_Ll Sanp| e, Code
Fi g. Thi ckngss .o& g\(igt%l ggs%(as ~.4 "M X3 rthd e {9/ La&bati heat was applied
i neffici ene§BB4LT : 6S 51109-1. 5719661108-% 067967 .968143,1107 6.
_1 246 0. 3639696 HLOSE 26 160 7014 0921 1980RAT1DS. 31626577 =

'0-015C73|101'2-531974900-84-55797§'189--0-6-2-384976900.4-0.471986~
1100. 2t 0gpoating being a window Il ;

Fig. 17 is a temperature versus time graph of the non-

. . a
exposed surfaces of two samples having a foam coating an

a third sample having no coating tested in the apparatus

20 depicted in Figs. 2 and 3 wherein radiant heat was applied
i i he
to the surface of the samples having the foam coatlng (t

coating being a fire fighting foam);

Modes of Carrying Out the Invention

25
A cross-sectional view of the samples used in the |
. s . . he
experiments described herein 18 shown in Fig. 1. T
i ; ; e of a
sample 10 comprises a coating 11 applied to a surfac
substrate 12.
30

i i the
Tn all of the experiments described herein, other than

f i ] i lass
experiment involving window film coatlngs applied to g

sheets, the substrate 12 consisted of a steel” plate of




- N 7. 359BE& LHIBAFEE- 1. 34989
Dafe of Filing PF14 19 Cct ober 2004 21 987 -1100.08 15 October 7004
11:00-04 2 gpgggiéggzggsbaggiol 9081003/ 100. 0023. 42210321100. ooo?-4. 1_14;233
91100. 006- 3. 100 D004 1100. 0002- 5. 67 The results giv
1011p0. 0006- 4. 6p410341100. p00472'rz,2?'y§f’2| lijpe cellul ose paiticles, the
“above indicate that by using mi intain the 1ower surface of the 5
Substrate at SimenpepasuLe sbgndl ban g | over than that of a substrate
‘substrate at .@lmmepasugems't}gimr?idn%nd%:/el Ul 036 p%?t?@%’e% w88 i nt ai ned
PaviDg & St M eRELE081LROLBAN S er Mgt o1 fragh| cudeinghis Giading i s
as the mx r 1 0 Wa . : | O.partic| es
signi i cant a i feanShenapeehs tquanid by o el sl osg.d0) patigles )
required to &ﬂhmﬁwﬁaﬁ@el§e§hﬁagkgt%ﬁoaa_ o %ﬁE;aX@rb@fngOHhéﬁtﬁ@nédq
| Sig”ificagtliﬁg‘z\éﬁgﬁ’ég@?rm %S’gglpélaﬂ@dle@sqmﬁ et mi@ér@@rtLC'e >z
| ower proportion : ' 15 .desirabl e therma
bropertioe To ue in aroan oache ot aHEo ST A A Herier ver guthnee
properties Tqmlfﬁgaﬂ§gaéggsﬁeﬁfcﬁﬁﬁ-paint is to match the aesthetic
particles sizes are Tequi reI used for this application. 20 Experiments
qualities of paints present ydeterrri e the effect of varying the produced
have al so beew %ﬂqgﬁﬁq¥qa3$8aféfgnO?QFF#?ngepﬁgaﬂﬁ@mﬁbKﬁbekxﬂﬂﬁﬂgs_22 at a
film thigkness Ofeéicoﬁatl n?<?0®timi}lee@rnﬁdﬁﬁtﬁﬁﬁ§t ﬁct:b;%dci%!g} quos%giartl cles
sel ectedlmx'P&m_ . HhPral Foat e microcrystalling Sellulde BEFIFRT es
(Avicel 1023300000 o oaieed by Vbt AUSH? R PeIpt St alcind Hyhases
bartcl es 5 BAFES ddd {5 o o compangsonnpas rbifer dried e L ati0
partic . . i ( hi;gh shear bre _
referred to Pnéfamge_Cbmﬁﬁﬁgiggaﬁ?%%g%dﬁ Vi ﬁ‘ég&ﬁlga\?@r adry particle
e S e e A
size o ess . ~t, : ati Comnposil
speci fi e i n2ETYFas @aznmrmw@fii_&gké gﬁegggmiggégg% Lpdgrs BIGE cnay
Test Sarrgl e;‘i’heaeglzlﬁgto-r%%shoea%atmng%lﬁ§ et tohipecquppadeioh hhe E%b\@%}&g‘@
descri bed above, ,w ) - S i h oati ng. e
havi ng t he CgﬁFFﬁgl&nélﬁﬁé<%&w55ﬂn& Oﬁﬂ?ﬁ?ﬂ?ﬁnﬁ%@ﬁ%??%g% 8%P§§ &g?@F@ﬁ%e
relative 15 Ahe&&m@h:@@t%)ﬁe%f cstadlé%%]cue ﬁi} & Ol | fiHenpbons ThéEeres t are
' le (Sa wa
Sggpout(innggﬁ?égz- $RBE§eggghﬁ#§3@KUb}ihimknﬁﬁSS@ffaces of the steel
20

plate a coating was formed from the pre
composition.

pared coating
The thickness of the paint coating on drying
of the paint was measured to be 270um.

the opposite 200 x 300 mm surface of the

painted with a thin layer of conventional

As indicated above,
steel plate was

black paint.
25

The reference Sample and the other samples described

herein were testegd in the apparatus depicted in Figs. 2
and 3.

30

OX 30 acting as a heat
sink and having walls 31 and a base 32.

The test apparatus comprises a b

The walls 31 and
base 32 are thermally insulated with polystyrene sheets to

brevent heat loss and to also lessen the likelihood of
external condensation. The box 30 contains column blocks

of ice 43 1laid in a lattice like fashion to maximize the

absorption of heat within the box 30. Two multi-speed




coating (hemyM x ratio Cg/v)Rel ative inefficiency Date of Filing PF14 :

(~) 974900. 84. 52975900. 6- 2. 38976900 _4- 0. 47978BOL7. 1297970112-October 2004
5.949806018. 9998150113. 519B240120. 1598330123. 2198420134. 24 20 The results
in the above table not surprisingly denonstrate that as the filmthickness
decreases the inefficiency of the coati*ng worsens relative to the Dat e of
Filing PF14 19 October, 2 - 123 i he tef grencaesanpl e

(Sanpl e @‘?taﬁfen?eggﬁfig %%?‘Shg\%e\?er% %}Qﬁ%él cég\faeﬁb?/}gext [apgl ation that at a

t hi ckness. pfc@bout on95nd mitiee effimd erteyl bf facsanphé REFiF§a coating
containing 1 g./L of mcrocrystalline 5 particles having an average
particle size of less than 10 ~tmis the sane as the reference sanple
(Sanpl e A}m%oﬂéii RigNG 158, Hds of B8 ~swr£etbubeskapanyi ¢hexd n a | ayer 270
~.mthick. I0 series of experinments were conducted to find,oyt .the effect
of the usedehtthelnimerommystblyikelesl P4l 5SE™PH FAFFGUS! ot léboa%ﬁ ng

conpositions. In al Id% t he_ f.ol | oy ngh%geghggggrr% P%am rocygystaldi ne

particl esfis &4 RETE dihed 119mthe product - Avi cel 1.02330.0000 - 15

produced Qy MeeCk Austes ali@eftyibed. abovalltohbe texerd fent'sie except the

experinment involving the window fil m coating, the cel Lcles were
added to ebpagtiars coat ngleBhposi F%nrilﬁérte(ﬁn trse-c:\:ngl |s%%ﬁ2%%“ u%]ger hi gh

shear. 20 .Usi ki pel ¥uretkanggcoating (Interthane 80), two

sanpl es with Cér;g]a%grlié\%dv\e e prepar gd (the Test Sanples}. In one Test Sanple,
a coatpng containing 0.1 g/L mcrocrystalline cellul ose particles was '
formed on one 200 25 x_3 mm_surf ac f, | at €5 he tBerekher Test
Sanpl e-, M‘é@i%cgoﬁﬁag%en&aﬁlglgé ﬁ’u#)ols% I%%‘%ﬁ% es was formed on one 200

x- 300 mm %{&ge%]ggv§d§ge%| Phate S5 il etrabdvatiohetot hbe 200 x 300
mm surface of the steel plates was coated with a thin Ig)ser of .conventi onal

30 bl ack painfac€ach Gheét renpdst Manples Wheht eSPRICESgethérSwith Sanple A
and Sanple C as descrd bed ahov it h | ,edheethers Wi wef ddie
Test Sarrpl%uﬁBGPaS%t tféfoé“oaat itijnega%%\r/l!dét lgfé‘%r?%gebgf mgarerpl epZ havi ng, the

coatiRg aDabe ebriddgitdiid dovantnbein20bd pog4tipng ofl FhshdwShthe
results for the Test Sanple with a c?ati g containing 0.1 g/L of

mi crocryst abhirgescdl (FREES pairt | BFER Eﬁng red with the standard.reference
sanple (Sanple A) and the all black plate (Sanple C)- Fig. 12

Each light source comprises a 100W tungsten lamp under the
control of an electric circuit (not depicted) . A thyristor
20 control (not depicted) is provided in the electric circuit

to allow the brightness of the light sources 37 to be

adjusted as required.

Attached to the lower surface 45 of each sample 36 is a

25 Type J thermocouple 38. The thermocouple 38 is attached to
the lower surface 45 by means of double-sided adhesive
tape. The position of the thermocouple 38 is set by the
use of a template which ensures the thermocouple 38 is
positioned in the center of the sample 36 directly below

30 ° the center of the light source 37.

The thermocouple leads 39 extend out past a foam rubber

strip sealing the box 30 and extend to an electronic cold



5 shows the results for the Test Sanple with the coati ngDaesifdieafiFity no
mi‘crocrystalline cellulose particles conpared with the st&h&@sebr 28%er ence
sanple (Sanple A) and the all black plate (Sanple C). It can be seen that
the presence of the mcrocrystalline cellulose in the two pack 10

pol yur et hane coating significantly reducegsthe tenperature on the
-non-irradi ate i f,the, sappl.e wi.th that coating conpared to the sanple
"with the coatﬁmﬁéfﬁ%’?a?%iﬁﬁlﬁgpﬁﬁcré& y3EA | iavarsettad ose pacdigghesy 45 1 n

anot her experitrentoybneer sappkes-ugr g Br g lying a coil coating
(plastisol type coil_.coating) to one J5100 E%?ggiy%ryntﬁf Va8 el

plates. In one SanpTe {Sahpfelayert Burfeck odatkiorgm hagshi s pes .

t her et hr ough thegmodh@speetpul ose particles. In the second sanple 3
(sanpl e 2%, the coil coating had dispersed therethrough 15 g/L cellul ose
particles? In the third sanple (Sanple 3), the coil coating did not contain
cel | ul ose pamti,ghgs: - Lhe ee sanples were tested as descri bed above with
heat applied tgqtr%Z tshurf%%{;él%?ft% CsdRpPES Ralibgatherced 2% qQatd ngs,
and the resukbPpaareg showhtde @l i dBag! n_he seen in Fig. 13 that the
presence of 1 Q/CZﬁgff m crocr y?t) al l'i nedcge ?‘3‘?8@5‘ 8?‘?5&?5@@."11@3 ke coil
coating signi fig 957 T S PREna eeder at 8r emoRet-Be By kadi; t(at]q1 si de of

t he sanpl es Gena@ae(iet&etdﬁecocq;&h coatit wi t hout 30 m crocrystal & 198
cel lul ose and the coil coating with 15" 57 LOGEPHEcEsemyshel Ithmeecel | ul ose.

It can be shbfrirgouriesdixper si on of cel lul ose particles Date of Filing
PF14 19 Cctober 2004 - 25 having an average dry particle size of |ess than
10 ~min all types of paint coating conpositions will have a ._ thernal

ef fect in coathngsaflor 4k oat conpositions. 5 Using water
based ink, two sanpl esa%'%thni‘é'rﬁft g%a{i%ﬂé@\?\%?ee ptBpahedipt hewtagt nsamphas)
and tested in the test apparatus as descri bed above with heat applied to
the surface of)th I avi the coating. Fig. 14 shows 10 the results
of the Eesst ga) Igr%égﬁag@\%tseﬁ%gé{?é’c? i$fid e d nEO* ot eetli hgormwat g based
ink with->1 gharsednbgr actyesiodldticne £ el rticles conpared wth the
standard refeyrence sarrgl e _(Sampl e A) %lei%fsdﬁ%agﬁ%% fﬂ%aFégﬁl 5 bhet he Test
Sample with a wal 8F°BRS&d 3Pk ddie mprtss fftor mesh £ oM @ pat g{lrpgggdoifnk with
no microcryssahpigecsebhil 98¢ panticles conpared with the standard
reference saﬁ)l e (sanple A). If ¢an D& $&Er aFatte Hee piesadtetefl bhethe

m crocryst al Hat cePrEFesd”iin the water based ink si gnificantly reduces the
tenperature on the non-radi ated 20 side of the sanple with the coating

f or med fé%omgv\jk;g)t i nk conpared to the sanple with the coating forned from

t he wat ba i aktle thoabupi er ger yskakhine |l yl ose. A test was al so
conduct ed V\ﬁgm&?wiélﬁgw. film coating. Zlghﬁ@lcraoccgtrays ea%‘fsrﬂe“%e@?‘@b%e
particles (0.1 g7 LY havi¥g &AP&vEPagacHr wapailt de @i 2eofohsss: thagy40 ~ m
wer e di sper sed ®vemthysiptQ-a égignggi\g/ Ll m materi %Iﬁduri ng manufacture before
application to a glass sheet (Sanpre I)P & &Cniths 20ass Iheawn vesrabee
prepared w 49 thfe serediatednegsthé 2138 tSishda \_?iﬁdow filmcontaining no
m crocrystalline celluloae particles (Sanple 2). Thédse two gl ass sanpl es
were tested in the test apparatus in a simlar manner to that described

b w? h t(Hd inedth i f t f Fili PF14 t 9
2b?g§er edthappitr e é@mﬁhéssyg fE8e tR%neb%oughglg% ambient

2004 5onf 66
emperature by placing them in front of a rotary fan
for several minutes; ) )

(iv) the three samples 36 were then rapidly loaded into

30 e ji
the jigs 35 so that the surface of the samples 36 to be

irradiated by the ligh
and t

t sources 37 faces the

. light source,
he light sources 37 switched on;



of the glass sheets having the window fil mcoat-ing, andaeletfiling8Ults are
shown in Fig. 16. It can be seen in Fig. 16 that the i nclds?¥heet? he
m crocrystalline cellulose particles in the window filmmaterial has a
thermal 5 effect. A test was also conducted with fire fighting foam 1 g/L
- of mcrocrystalline cellulose partigles (Avicel 1.02330.0000 produced by
Nerck Australia Pty Ltd) were 10 dispersed evenly into a defined quantity
of fire fighting { Uhdesr By ghmshear thBm staeted| ar@sthere prepared with
9 &%ﬁ : ;
dans creati'ng a 10 hi gh wal | surroundi ng ﬁn @rggcg%%;;gugge at the
center ofcepaehrphate.cneheahPrer( SHFHEEE ) had foam coatrng with 1 g/L of
m crocrystalline 15 ll.u e_even| i ite tbetheam0@né t he second
sanpl e (S‘e?n*;ﬁe t%e h%l@gakf ggﬁﬂ F@a??ﬁgaﬁfﬁﬁel | ul ose p%r7§i cja%s added. The
sane gua@d%Ymﬂfsﬁﬁﬁélbwa&raddgdatwi& mml‘@a%hlﬁaﬁii ?ﬁ@rﬁ\?vo 3 npl _e; \éverg |
tested in the test apparatus jn a sim]lar epoto that described above
20 wi Bh téeohedt a’éépﬁﬂé&lﬁé’%@ysJﬁ'feacceo%?lq?ﬁg égrrpl e having the foam
coating, together with a sanple having no foam coating (Sanple 3). The

results are shown in Figure 17. Fig. 17 shows that t senee Qfcthe
cel | ul oserpambiel espraiimteaitried e D F a8PREEF ﬁadgehlgjfﬂﬁe sanmple with the

25 foam coating containin I aLti e it [onesr t enpbaaeutle
t hr oughout £R¥ TG MiYTite %ﬁsﬁﬂ’#h@éﬁ?gow in the curve occ%g when the foam
i s evapor ati N 40 < I0i T Wh& heboredr end qUisPIH¥ReMY THe GPAPH Shows
that the I'ower surface of the sanple with t%%éo%cg%gggogoogoa&abni ng
ni cr oco ystsal Wimd aceihal bsghst 898Taf ¥oruch' Iower t enperature even after all
the liquid has eva . <Ihe-ar agl shewed haffit takes approximtely
tw ce as Iao‘{lfge;‘f‘ g&’%ﬁ%ﬁ%ﬁnﬁ%—e 0 reach the same Date of Filing PF14 19
Oct ober 2004 tenperature as the sanple with the foamcoating with no
m crocrystalline cellul ose present. Thi j diffeeencarniSevay as
significaninferfiree FFEPRTT n;s’ t%er'?@l%reé%g%en t%'reach parti cgsl ar .
tenperatures_is:gLit Ledke Qdd l@omeitedl whthnd mimikiati fReRifage 2 TR Wi | |
be appreci T&d Eiy persons skilled in the art _that tqluerre%]aqﬁg Y dAtHQB8d
and/ ory g7odif i batiiegs anga iy rerRt 199 t hetRde ftioth BE SHown 1 n t he 'specific
embodi ments wi thout 10 . .de ' m,Lhe SRt idaflscopsundfnehe invention
as br oadlyagéyéﬂi%@&l“ﬁeco%ﬁlgeé%%ﬁ(ggnbodi ments are, therefore S%gi) be .
consi der ed d4plinirespest bubssel pastialieve @RA rdotSTES FiEPPEESEIEYI P is to
be understood that a reference herein | Py af t o deeupBRhtdaesindt
consti t ut e sarecadra st o} h%}mteﬂﬁl%lc?ur%tgﬁt%g{dn(g Pari of the cormorgﬁgeneral
know edge in ki a%éyé@ AHstpakbaraorany tdee paintr9n boplt @5of N | i ng
PF14 19 Cctober™ 2004 - 28 THE CLAI MS DEFI 'ngTU§e£Q¥§§E§@@ ARE AS
: FOLLOWS 1.2¢% coatdagnooaposiiecesn (Eoiisiny: (B supporting nedi um and
attached to each of the samples such that the paint

coating 11 of Samples A and B was irradiated by the light

source 37 when the samples were placed in the test

apparatus.

25 .
The samples were appropriately placed in the test
apparéfus and the light sources 37 illuminated. The
temperature measured by the thermocouples 38 was recorded
by the computer 42.

30

The -results of the first experiment are depicted in Fig.

4 The results indicate that the temperature of the

=Y

unexposed surface of Sample A only reached a maximum oi




5 (ii) a plurality of cellulose particles, having an avebagef FilluaPFparticl e

- size.of less than 10 yin, dispersed in the supporting nedid&cebe 20043 npunt

~of 'l ess than about 10 g/L, excluding aqueous coating conpositions adapted
for 10 application to paper. 15 2. A coating conposition according to claim

1 wherein the coating conposition contains 950002 g/L t.o 10 g/L of

cel | ul ose partgg#).ggxl.& A _coating conposition according to claiml or 2

wherei n the coattng ¢cORpESM i3H Cc omteaiass | ass t bapePa 9 L0 sCel L Ul 0se
particles. 20 durfageabirng sition according to any one o €l BRREPD skedl

0
3 wherein the supporting rré—jgliurﬁ is H'YiYureler Cf saachd A eeating,
cog_posi tion acE@WﬁEngttéoeamf @@%ﬁxﬁéﬂgf%Zg?;%g%%n%\%g?l%g he su&orting
mediumis a p ased conposition. 6. oafi 1T LR 0O to
any one of cl Zlhlr?r%ssi t9581ts descnstmatfe ac it mpat eshal ,gdapted to be 30.
applied to5a swzitaﬁegt@o;fnggg&%.%%ati ng on the surf ace . taee Sfrom tibrg
PF14 19 Cctober 2004 - 29° 7. A coé'tqr%gajdbﬁﬁﬁ)sfiltlfﬁo@ehtubdﬁdénlgafgighgism 6
wherei n the cdRIURESoMpesintgat t uids & mlasti ct;%rlls 8. A coating
conposi ti on aceerding to any one of claims 5 1710 Chhet eb rrenghsuppor t i ng
medi umis an adhesive.~ 9¥'K Eoﬁ??n@%ﬁm w‘ars)ra;&pp;g@ai&gnoﬁ&n%)é)si tion
r's

accordi ng to a&avataney ofochal N t . 10 .10. An article uk? ukie
where-in at Ieaatlruﬂne surface g%mt Eg%arcﬂa&lé’%rc%‘m%lﬂmcmh&&a&s&h{gﬁngg

it
a coating f or e % et i ahesonposition according to any one of cl ai s
1 to 8. 1B011. An article or structure according to claim 10 wherein the
coating is a gultigle | ayer coating with one or nore |layers of the coating
bei ng fornmed fFFom &uctdte o8P OattEon cording to_any one of clainms 1 to
8. 20 . AHy. A3hi;A Ag. A .. A3Y. A AF . AH PAHE Bale" Samp1ee a5 testeq above
L. A A A _. AE ANR' AP RPAS AN B AMBIAC) . A¥rAFBoABEE AL 1o
. A A&() =MNOb+tbExsishet¥heal fﬁ%} %:g%é:g% c”al ¢a] ca] ca] ca] ca]hcz‘a:jhca] ca]c”a]ca]calc
a] ca]c™a]calc %ca&c’\a] calc:ajcTalca %%?cé]lﬁt&@]ic tg] the CeRting layer of
P "'/'\###ﬁt#$$$$ PvEFgB] XrchlR ajren]ad cg}iﬁﬁl]gg] ?/:\L%C]e g B tos] Sape
]U]C; a] cMalscal gﬁﬂjg%gggcgl_]%%] %ﬂacta]tc}?] Cf.] c™aJ caJc™alca ] ¢&g¢"a] ca] ca] ca

€ light sources irradiated
106 (***0+, \ . 030V13d4 22844 6188; </,29? %@1@((&@ @t oj e_ZU].ca]eca]t(tf’ea] calca]c
a] c’a] ca] ca] caj ca] c”a] cal ?gﬁga] cal ca cai%(c JeafCayeaficaafbancahgalcalrcal ca] ¢
C D> Riaif 1K) KhMELERACREPRURKY,  Yie, 2U) cal c™a
€Imocouples 38 in thig further experiment i
Fig. 4a.

na] ca] ca] cal {

> . S depicted in
€ results indicate that the temperature of the

20
unexposed surface of Sample A reached a maximum of
o
approxi °
Pp mately 74°C whereas the temperature of the uhexposed
surfac f
€ oL Sample B and Sample C each reached a maximum
temperature of approximately 66°C
25

The r i i i
esults depicted in Figs. 4 and 4a demonstrate that

the magnitude of heat transfer

30 When the
he coated surface of Samples A and B was irradiated

.by the t i i
hermal radiation, the heat transfer through Sample

A was ]
less than Samples B and cC. When the surface of

Sam
ples A and B Coated with a thin layer of black paint
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_ ggkggifgigéiég}g:}g:}g:]ca]ca}ca]c a]ca]ca]ca]ca]ca]ca]ca%g%%%&%%g%]c“a]ca]
YYZ[D]]1]]1”~"__" abbccd/ kf a\ A

]ca]pa]ca]ca]ca]ca]cAa]ca]ca]ca]Ca]gg?ggfca?cXgLﬁg}gg}gg}gg}gg}gaﬁLg?Lg?Lg?

?\g/]v]r E%bi ?(ka k{(\r/rqopppuvvvvv ) cal cal s
a A
ca]ca]cabma$cﬁLiggigg%éa%Lg%£é$]CaL%%%Cg% Caéﬁ%lggk%akgé&ﬁﬁﬁhpa]CAa]

_f 0>Ezupkf a calicalieay ¢ Jresflesa
faheatBa] hahea A
;?L;?Lga]E%#gg%g ﬁ% ca]c a]ca ca]ca]cg'*#Y¥7cF ~5f§je [v1f§§¥§§¥gafL§fL
a]Ca]Ca}gg%cﬁh§$gkca$ﬁak§a]ca]cg]ca]CAa]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]c
mlonl ot al YSTdepscj ~ytoje [V]]ca]ca]ca] ca]ca]ca]ca]ca]ca]c”a]ca]ca]ca

]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca()-NNbC#I10%@

&18é63 Oql&:ééﬁﬁ}%/ s O Esbyet@ed by the inventors 1n a

WM@@W%%%@ AR e siahe
el T D L Gt T
A 1% 5o SR N s 1 kbl T
e
o 109 hbilh() S PG PR S "‘ e o Crob oot

h&' () - t1 (MBLOYBR& L h0los ik 0ofthee (\)3:1’513 8108618 CPAEXGRIL HorNeSSENSIR, () - &

Zz#sﬁéé’/j/ﬁ‘;ﬁ s an. WRODRRLS {1 F895 R PEETOETY - v [ Mk 1 -
ly"109%& () € @é @%ﬁﬁﬁﬁgﬁlﬁ ﬁiII@SQ%pletﬁﬁ '16%%& @Qolour of the paint
was a brown/green colour known in the trade as
15 T"environmental green". As indicated above, the otherizoo pd
300 mm surface of both samples was coated with a thin
Vlayer of conventional black paint. The results of the
experiment when heat' was applied to the surface of Samples
D and E coated with a thin layer of black paint are
20 depicted in Fig. 4b. These results again indicate that
Sample D having the coating incorporating the cellulose
particles exhibited a higher degree of heat transfer than
Sample E and Sample C when heat was applied to the surface
of Samples D and E coated with a thin layer of black
25 paint. The results depicted in Fig. 4C for when the
coated surface of each of Sample D and Sample E were,

irradiated reveal, in contrast, that the heat transfer was

lower for Sample D than Sample E or Sample C.

30 In a further experiment, 0.1 g/L microcrystalline
cellulose particles (Avicel 1. 02330.0000 produced by Merck
australia Pty Ltd) was added to a white water ~-based

acrylic paint coating composition, and dlspersed under
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- L : \ 0 ' _ nnn; | I 5 IV\UBa B
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() 1 -3810%& ()- | mbAO%ME ()- SIH | M. $10% P
?;PW‘} gia) (-t fo%aaea&' ()-'{F10%& ()-0 (9~ wisa . . .
& ()-1"y. $100pSh shear breaking | @6 $105]) T RTV HHOVRER Bt c1es
()5 1y S10%m, () 1@ $10% () @651 W% )T 0% ()|
fc*g;*-g{-m uSLH - #19% U BESERIM Frroverr(t)i-e Tess’than’10 ym.  a
]@&O%UUQ(S- ]ﬂﬁmﬁlelﬁﬁthglgpcgating formed from thig coating

Sample G is depicted in Fig. 4d. The resultg depicted in
10  Fig. 44 demonstrate that the heat transfer for Sample F

was lower than that for Sample gG.

The performance of Sample A was the benchmark useq by the
bPresent inventors against which samplesg having coatings

15  formed from Coating compositions according to the pPresent

invention were Compared.

20 present invention incorporating the probortions of

25  paint base, ang dispersing the cellulose particles under

Samples having a coating of .the dry thickness indicated in
Table 1 were Prepared using these coating compositions

30 (the Test Samples), and the Test Samples were tested
together with Samples A and C as described above, with the
heat applied to the surface of the Test Sample “having the

coating and the surface of Sample A having the coating.
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efficient in retarding the transfer of heat through the
sample than Sample A. The relative inefficiency of the

samples is set out in Table 1.

15 TABLE 1
Fgémple Code | Fig. Thickness Mix ratio Relative
of coating (g/L) inefficiency
(pm) (%)

964 110 10 1.525
965 5 110 9 -1.571
966 110 8 -2.067
967 110 7 1.246
968 . 110 6 0.363
969 6 110 5 -2.615
970 110 4 -1.178
971 110 _ 3 -3.026
972 110 2 - -0.015
973 110 1 -2.531
974 90 0.8 4.517
975 7 90 0.6 -2.384
976 ‘ 90 0.4 -0.471
986 - 110 0.2 0.067
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The results given above indicate that by using

microcrystalline cellulose barticles,

paint coating to maintain the lower surface o

Substrate at a temperature significantl
of a substrate having a similar coating

cellulose particles was maintained as the mix

decreased over orders of magnitude. This find
significant as it means that the qua

10

the ability of the

f the

Y lower than that

containing no

ratio was

ing is

ntity of cellulose
particles required to achieve the desirable thermal

Properties of the coating is significantly lower than

hitherto thought possible.

pProportions of cellulose particles with a

size, it is also possible to develop paint

15 desirable the

rmal prope

20

effect of varying the

By being able to add lower

s having the

Experiments have also been undertaken to determine the

smaller particle

Produced film thickness of coatings
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5 were added to a paint coating composition in the mix ratio

referred to in Table 2 and dispersed under high shear
breaking the cellulose particléé into cellulose particles
having an average dry particle size of less than 10 pm.
Samples having a coating of the dry thickness specified in
10 Table.z were prepared using these coating compoéitions
(the Test Samples), and the Test Samples tested with
Samples A and C as described above, with the heat applied
to the surface of the Test sample having the coating and
the surface of Sample A ha&ing the coating. The relative
15 inefficiency of these samples in comparison to the
reference sample (Sample A) was then calculated as

described above. The results are set out in Table 2.

TABLE 2
Sample Code | Thickness of Mix ratio Relative
coating {pm) (g/L) inefficiency (%)

974 S0 0.8 4.52
975 S0 0.6 -2.38
976 90 0.4 -0.47
978 80 1 7.12
879 70 1 5.94
580 60 1 _ 8.99
981 50 1 13.51
982 40 1 20.15
883 30 1 23.21
984 20 1 34.24

20
The results in the above table not surprisingly
demonstrate that as the film thickness decreases the

inefficiency of the coating worsens relative to the
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10 A series of eXperil enég ﬁggé conducted to find out the
effect of the use of the micfocrystalline cellulose in
various other coating compositions. In all of the
following experiments the microcrystalline particles used
were obtained from the product Avicel 1.02330.0000
- 15 produced by Merck Australia Pty Ltd. In all the
experiments, except the experiment involving the window
£ilm coating, the cellulose particles were added to the

other coating composition ingredients and dispersed under
high shear.

20
Using a two- -pack polyurethane coating (Interthane 80), two

samples with coatings were prepared (the Test Samples) .
In one Test Sample, a coating containing 0.1 g/L
microcrystalline cellulose particles was formed on one 200
25 x 300 mm surface of a steel plate. In the other Test
Sample, a coating containing no cellulose particles was
formed on one 200 x 300 mm surface of a steel plate. As
indicated above, the other 200 x 300 mm surface of the
steel plates was coated with a thin layer of conventional
30 black paint. Each of the Test Samples was tested together
with Sample A and Sample C as described above with heat
applied to the surface of the Test Sample having the

coating and the surface of Sample A having the coating.
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Fig. 11 shows the results for the Test Sample with a
coating containing 0.1 g/L of microcrystalline cellulose
particles compared with the standard reference sample
(Ssample A) and the all black plate (Sample C). Fig. 12
5 ghows the results for the Test Sample with the coating
containing no microcrystalline cellulose particles
compared with the standard reference sample (Sample A) and
the all black plate (Sample C). It can be seen that the
presence of the microcrystalline cellulose in the two pack
10 polyurethane coating significantly reduces the téﬁperature
on the non-irradiated side of the sample with that coating
compared to the sample with the coating containing no
microcrystaliine cellulose particles.

15 In another experiment three samples were prepared by
applying a coil coating (plastisol type coil coating) to
one 200 x 300 mm surface of 3 steel plates. In one sample

(Sample 1), the coil coating had dispersed therethrough 1

g/L microcellulose particles. 1In the second sample
20 (sample 2), the coil coating had dispersed therethrough 15

g/L cellulose particles. In the third sample (Sample 3),

the coil coating did not contain cellulose particles. The

three samples were tested as described above with heat
applied to the surfaces of the samples having the coil

25 coatings, and the results are shown in Fig. 13. It can be
seen in Fig. 13 that the presence of 1 g/L of
microcrystalline cellulose dispersed in the coil coating
significantly reduces the temperature on the non-radiated
side of the samples compared to the coil coating without

30 microcrystalline cellulose and the coil coating with 15

g/L of microcrystalline cellulose.

It can be shown that the dispersion of cellulose particles
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having an average dry particle size of less than 10 pm in

all types of paint coating compositions will have a

thermal effect in coatings formed from the coating

- compositions.

Using water based ink, two samples with ink coatings were

prepared (the Test Samples) and tested in the test
apparatus as describesd above with heat applied to the

surface of the samples having the coating. Fig. 14 shows

10 the results of the Test Sample with a water based ink

coating formed from water based ink with 1 g/L of
microcrystalline cellulose particles compared with the
standard reference sample (Sample 7). Fig. 15 shows the

results of the Test Sample with a water based ink coating

15 formed from a water based ink with no microcrystalline

cellulose particles compared with the standard reference

sample (Sample 2). It can be seen that the presence of

the microcrystalline cellulose in the water based ink
significéntly reduces the temperature on the non-radiated

20 side of the sample with the coating formed from that ink

compared to the sample with the coating formed from the

water based ink without microcrystalline cellulose.

A test was also conducted with a window film coating.

25 Microcrystalline cellulose particles (0.1 g/L) having an

average dry particle size of less than 10 pm were dispersed
. evenly into a window film material during manufacture
before application to a glass cheet (Sample 1). A similar

glass sheet was also prepared with the same thickness of a

30 similar window f£ilm containing no microcrystalline

cellulose particles (Sample 2). These two glass samples

were tested in the test apparatus in a gimilar manner to

that described above with the heat applied to the surface
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of the gléss sheets having the window film coating, and

the results are shown in Fig. 16. It can be seen in Fig.

16 that the inclusion of the microcrystalline cellulose

particles in the window film material has a thermal

5 effect.

" A test was also conducted with fire fighting foam. 1 g/L
of microcrystalline cellulose particles (Avicel
1.02330.0000 produced by Merck Australia Pty Ltd) were

10 dispersed evenly into a defined quantity of fire fighting
foam under high shear. Two steel plates were prepared
with dams creating a 10 mm high wall surrounding an area
75 mm square at the center of each plate. One sample
(Sample 1) had foam coating with 1 g/L of microcrystalline
15 cellulose evenly dispersed in the foam and the second
sample (Saﬁple 2) had a foam coating with no cellulose
particles added. The same quantity of foam was added
within each dam. The two samples were tested in the test

apparatus in a similar manner to that described above,
20

with the heat applied to the surface of the sample having
the foam coating, together with a sample having no foam
coating (Sample 3). The results are gshown in Figure 17.
Fig. 17 shows that the presence of the cellulose particles
maintained the non-radiated side of the sample with the

25

foam coating containing cellulose particles at a lower
temperature throughout the 40 minute test. The elbow in
the curve occurs when thé foam is evaporating to the point
with no more liquid present. The graph shows that the
lower surface of the sample with the foam coating

30 containing microcrystalline celluleose stays at a much
lower temperature even after all the liquid has
evaporated. The graph shows that it takes approximately

twice as long for that sample to reach the same
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' reach particular temperatures is critical to flre control

5 and minimizing damage.

It will be appreciated by persons skilled in the art that
numerous variations and/or modifications may be made to
the invention as shown in the specific embodiments without
10 departlng from the spirit or scope of the invention as
~broadly described. The present. embodiments are, therefore,
to be considered in all respects as illustrative and not

restrictive.

15 It is to be understood that a reference herein to a prior
art document does not constitute an admission that the
document forms part of the common general knowledge in the

art in Australia or any other country.
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excluding aqueous coating compositions adapted for

10 application to paper.

2. A coating composition according to claim 1 wherein
the coating composition contains 0.0002 g/L to 10 g/L
of cellulose particles.
15
3. A coating composition according to claim 1 or 2
wherein the coating composition contains less than 5

g/L of cellulose particles.

20 4. A coating composition according to any one of claims
1 to 3 wherein the supporting medium is a liguid or

foam.

5. A coating composition according to any one of claims
25 1 to 4 wherein the supporting medium is a paint based

composition.

6. A coating composition according to any one of claims
1 to 3 in the form of a film material adapted to be
30 applied to a surface to form a coating on the

surface.
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10 10. An article or structure wherein at least one surface
of the article or structure has applied to it a
coating formed from a coating composition according

to any one of claims 1 to 8.

15 11. An article or structure according to claim 10 wherein
the coating is a multiple layer coating with one or
more layers of the coating being formed from a
coating composition according to any one of claims 1
to 8.

20



