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Date of Filing PFl4 19 Cctober 2004 COATING COVPCSI TI CREFEUMEFHAL Field 5
The present invention relates to coating conpositions wirch rarcoati ngs
whi ch have useful thernmal properties. Background Art 10 It is well
understood that heat can be transmtted from one place to another by three
mechani sns, nanely radiation, conductibn and convection. The benefits of

i nsul ating buildings and other structures 15 have |ong been understood,
Typi cal Iy, buildings and ot her SHING FATWRE T | at ed usi ng poor thermnal
conductive materials such as fibreglass and wool. These nmaterials are
typically useg i.n Ehe.gglls and ceilings of structures to retard the
transfer oft§ structure during 20 warner nonths, and to retard
the transfer of heat out of the structure during cooler nonths. A nunber of
attenpts haye been nade t%;§§¥e|0>~ﬁﬁiﬂls that  effectively retard the
transfer of Fe&dX T GugH &8 ?2ué§*ﬁE?TcF?Wﬁ%%Ffﬂ% bSWﬁPsﬁééoﬂéen appl i ed.
For exanpl ehimddt ddral sctcings wodiliumbire andonat et aadmaflepiropacides .
potassiumtitanate fibres; glass frit, alumniumflakes, vermculite,
perlite and glass wool. have all been considered as possible additives to
saint to pradiceddthd ertral |y insulating paii:ts . Each of these additives
has been of only imted-value in producing thermally insulating paints.
Further", the inclusion of such additives in paint often detracts fromthe
desirabbe Ipr dpemelds widgasinbdod stichi dseat scaaskeof rapphiicatidorf rtom 35

surfaces, an e etr ear e _o0 | nt t4i.ng. Date of
Filing PFfﬁ%?&h%ﬁﬂ%;%%ﬁ%éggﬁgg '2@%%?%t$%%%§3§?h%hig%ﬁﬁggﬁbeen descri bed
as havi ng geailattiver metondsat adnvenpropevecesons described in the
specification for Australian patent no. 601148. That specification
describes a high build paint coating formed 5 froma conposition conprising
a har denabl®hd ilvpnalf pas nof base]asihgchupadtngkesnand thegassteygentied es,
wherei nsthg, 5111 G2, 30d-Ra9Ag8E-PANL! ¢! £5,620R% L Se R 110 B0 R§Lent, by

structures are insulated using poor thermal conductive

=
=

materials such as fibreglass and wool. These materials

are typically used in the walls and ceilings of structures

to retard the transfer of heat intco the structure during
20 warmer months, and to retard the transier of heat out of

the structure during cooler months.

A number of attempts have been made Lo 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 titanate fibres, glass frit, aluminium flakes,

woeol have all been

1]

vermiculite, perlite and glas
considered as possible additives to paint to produce

30 thermally insulating paints. Each of these additives 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 sase of application to

35 surfaces, and the aesthetic appearance of the paint

coating.



wei ght of the mixture. This coating is described as bei ngaegfdi e in

mai ntai ning a reduced tenperature in the 10 interior of alBOeoher 2004 subj ect
to radi ant heat conpared to an equival ent unpainted structure. The

descri bed conposition does however suffer froma. nunmber of disadvantages.
The descri bed di nensions of the bagassé -particles included in the

conposi tion nmake the conposition 15 difficult to apply to a surface_and may
have undeShnealpké ntefimstetorivhhel: appeabantedstcrhbefaiagt 'EyANIch@OTFr t her
the | arge Gl ' -t Ll casag as98edPart irgles used in sone
enbodinenfg%%%bghgiﬁﬁégiE%%ﬁl E%%TTTQ?% gga??%gsgaﬁfgﬁjgsgllikely to suffer
f r om f ungaipezd. forat iows . EThehtak jol part PeFensi #6s ©OIH4S i n TSery thin
ayer of Lhe Alfiel, Component s; Bt.! BeneaRPORILORAAYR! ddi:irf] |dcdaand
bagasse particles in the coating formed from the conposition. In sone
enbodi frentfgom [ compesihyer caBESIAsRIprotirdecaddyFatid PHict &&i%h from

moi sture 3dLacling-d he.pagasse Ran! bebasdeherely dildoniigddisn oieat h - of
fungi. Further, the required thickness of the paint coating to render it
ef f ect i ve sidkeea Rnd dPR@3F B 0R2HR 1 ChRSUFCEBIE 557 odUC Ut RISEFHE by

applicati qps iherer tihANRE x GOAL I Ng$,iof cBRAININANE: IRMH Bfkd UEHasngnt eri or
and 30 exterior house paints and autonotive finishes. The specification for
Aust r al | areifRansvaphh i BatNbALRGNT FOASTNGS JdSTH BT e Hedof

mi croghystalddNefeb ubogerubaibckes kv e anavaiageparddgbersaze of 1
to 10 min 35 paper coating conpositions. The paper. coating, cQnpositions
describeﬂ¢¢rﬁ@*ﬁﬁu§$éé?ﬂFc&Ppéﬁnéﬁﬁpﬁ§§¥qqﬁ¥e1nu¥¢?ﬂ§%5?éh%%@lulose in an

aqueous s 5L PP; o hgobat ecebviEld IRG felfFldron dS@ebebess 2004 paper
coating conpositions are said to be useful described_zjausj.n

speci f i catGbPPEvRTERBREl optitc SE B PEhH 3 IHDIPTH That 8o %9%55@
conposi ti 0fs,-di s¢kasedcind@ed tief it thendsansi on | mokbethsucbagest e i vhi
15 difficult to apply to a surface and may have undesirable
effects on the appearance of the paint coating. Further,
the large particle sizes of the silica and bagasse
particles used in some ewbodiments of the invention result
in coatings which are likely to suffer from fungal
20 problems. The large particle sizes result in a very thin
layer of the other components of the composition over the
silica and bagasse particles in the coating formed from
the composition. In some embodiments, this thin layer
does not provide adeguate protection from moisture
25 reaching the bagasse particles thereby allowing the growth
of fungi. Further, the reguired thickness of the paint
coating to render it =ffective make the composition an
unsuitable product for use in applications where thinner
coatings of paint are reguired, 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 celluloses
particles having an average particle size of 1 to 10 pm in
35 paper coating compositions. The paper coating
compositions described in that spscification comprise the

particles of cellulose in an agueous suspansion. The



Di scl osure of the Invert 1C The inventors have cur conpB¥$¥fLidsnt aj ni ng
c average dry particle si dispersed throughout thee ea-: .%9&989%%%1‘—5 15
coatings which have perfomance of e -s . Th, r is rrc suggestion or chat
coa i. ng.- f: armed fromthe that docunment r~ a r have an effect L ;er or
any Disc? _n) Si >on is applied. tli t coating icier having an nicrons (10
m 11-i-an_produce the trial T--1-r T, _ln aspegt.,, r [

ni vent fo‘?ag Thnpost an%ncom O“’“”‘Wlng (F} Dé'slgjggortf)ng medi Jlﬁrﬁpl lglflcta}t%n_(l i) a
pluralityapé SEld tal Joa’?::s‘asue\, forzeShirdes ng codt ing EdTmy S Aver age dry
particle size of . ilL d| spersed i the 5 suppokiingedi umin an
amount of “8"tHan ‘a%)ou}fJ 0° g/ Jexcludi” ng aqueous coating conpositions is
adapt ed fondiapplbsatnohhed Fiezpelrn“! 25 i The caldtulisse partsel esoean de

obtai ned by any,means EQQWTOCLH the artk fR-ebtai ni.ng gell ukoser pagticl es
havi ng' an~"average dry pariicle size c- t less than 10 Et.m The cellul ose
particl eSJuaﬁlbelmeth@dff»@@m%e] Ful dse f i'Bresiall -11g el Pl 8% derivati ves
or a conbipati. ?u%abotta The -rcell.ul.ose pas tighes: can-he; despyedefr om

sui tabl e natura mat eérial s such as radiate pine and macadani a shells. Such
cellul ose particles can be mcroni sed achieve the desired average dry
particle ﬂf_-?lg}é,lotshgﬁéfcghlguIIQS@Ipqr»—»t| cles conprise particles of

m croc(rySL attne

The inventors have surprisingly found that coating
compositions containing cellulose particles having an
average dry particle size of less than 10 wmicroens (10 pm)
dispersed throughout the cozting composition produce

15 coatings which have useful thermal properties.
In one aspect, the present invention provides & coating
composition comprising
(i) a supporting medium, and

20 (1i) a plurality of cellulose particles, having an average

dry particle size of leus 10 um, dispersed in the
n about 10 g/L,

excluding agueous coating compositions adapted for

jay

&3]

supporting medium in an amount of less th

application to paper.

The cellulose particles can be obtained by any means known
in the art for obtaining cellulcose particles having an
average dry particle size of less than 10 pm. The
cellulose particles can be obtained {rom 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 ke micronised to achieve the

desired average dry particle size. Preferably, the

)
w

cellulose particles comprise particics of microcrystalline

cellulcse.



cellul ose. Date of Filing PFl4: 19 Cctober 2004 conneré%ﬁt%&i%ﬁgﬁzable
Mcroarystalline cellulose particles which nmay be used in g
conposition according to the present invention include Avicel 1.02330.0000
produced by Merck Australia Pty Ltd for thin filmchromatography. This
product consists of nlcrocrystalllne cellul ose partlcles present in the form
of rod sha e art e hav n_average si m Wien added to a
liquid s %gﬂ i%glg i g s%é?ged under%ﬁfgh shear, these
particl esaarmm wmohpaayl bkesshavilng t&re average Wﬁb&%%ﬂ% si ze of
apprOX|nateh¥V xﬂ?ngnlhﬂ n.some enbodi-nent s.of the hnavention, the

cel | ul osée” ‘%ar fes havé an averaqe dry partlcle size of less than 1 pm
PreferabIy,oxhb@t@h@ﬁaphydabPOoﬁ 't Ko red Fusoge par thiel é€9 Hete Subt antial |y
i dentical . partigcle 8158rabggt | &1 PAHELIE $izes Wit him 20 percent of the
average particle 20" srze”l he conposition. The anount of cellul ose
partlclesucnrtbheysbawmgL @éﬁﬁ@@lﬁfonfi§~%é§§>vﬁaﬁ“abOUF“fd“g/ Olftypical ly
inthe ran OQQéag/Edgollﬁ_wJQKkljiypgcailyygfheqaﬁpUﬁﬁ 0fx 215 cel | ul ose
partlcles |n t e coatin osition is less than 5 g/L. A coating

conposi ti®h wecordhay ﬁgﬂ?ﬁeL pﬁeéeﬁﬁlrhvéﬁffbﬁ’ﬁﬁ&‘“ff‘wéiﬁf | e, contain

cel I ul Oseglﬁg&ggheﬁnaaram 13D M t hikdhesangel ©: Urgik ¢ Ontol g/ L,
or within"the range 0.0002 g/L to (. ). 01 g/ L.

10 particles having ah average dry bartackﬁ gize of

approximately 4 x 7 um.

In some embodiments of the invention, the cellulose
particles have an averaze dry particle gize of less than

15 1 pm.

Preferably, substantially all of the cellulose particles
have substantially identical particls size, that is,

particle sizes within 20 percent of the average particle

pu

20 size in the compesition.
The amount of 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
resent invention may, for sxample, 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.



Aiate of Filing PF14 19 Cctober 2004 - 5 Typically the s8$ medi um i s
‘a liquid nmedi um which when applied to a surface forns a 5 t he
surface. As used herein, the term"liquid" is taken to include anorphous,
gel atinous, fluid and pourabl e substances. 5 Typically, the supporting
mediumis a liquid paint based conposidion which when applied to a surface
and dried forns_a dry paint coating on the surface. A liquid paint based
conposi ti oRypyphéall yheomsipprg tohda meoliymeris 10 sofwehtsediani whdcadditives
and often phafeobe1 ikl $e setedimeha ol el INENLE 0nsasGhegLeal
reaction cross King the polynmer in the |iquid paint based conposition
occurs whehst hee€olEIrrg rooRFEsitEdh TS @yl es tierles ukPatechndedri ed. Pai nt
based compoRLihaRSslS JeyRItGRldus CHLAIN R WBLS SUChsa8Pohygst ers, al kyds,
acrylics, polyurethanés, epoxies, vinyls, polyamdes, silicones, or

combi nations of these polymers. Solvents typically used in liquid paint
based COMPOgHLEANS vi,NEhulGuppRhaer of IGAM G Ora | NoGERAI G23ALVERLSy 20
Suitable |iquid supporting nmedia can al so be a non-paint ased conposition
that can sBPTEPFYEETF SHCA ¢6@ igTdeal &urd seer feanprésdeieduch nedi a

i ncl ude pokymRE & EITRAURES dRndlyaity| anes.pol y(Xi mz&;ﬁ*ﬂEC’@aF{% 25

pol ypropyl ene, nylons); or resin or._paper conpositions._Suitabl iquid
suppor t | ngPREEFa CCaRRisd Be T UM (s igfersOhot BEIYBEEY when appl i ed
to a suyfagelvbulk o atker o 15 18 08l Atd RO USE Of - Vh 86RMS LI qud ¢ a{e ng on

t he 30 surfg&g._The supporting nedi um can also be a nedi a adapted for
forming fré& ?@émﬁQﬁf(9£ﬂqhﬁ;%ﬂﬁﬁﬂﬁﬁQQ(w%,cg%EhC%%.F?Pﬁilpﬁke material s,
whi ch can beczpplirgd ricd tthe Wdasee1t 0l d arna 36 duc@apbigtORathg surface. For
exanple, a clear plastic filmadapted for application to glass, such as a

wi ndow, t GOMBRRLE IR Ioh 1R gHi $oTated of CRPPEA§1PP14S: appd-iast ober
2004 The supper tduier JmdidHn Mayiad SO hei @ hAadh8Sk¥RpoEek ions

15 typically contain polymers such as peolyesters, alkyds,

acrylics, polyurethanes, epoxies, wvinyls, polyamides,

silicones, or combinations of these polymers. Solvents
typically used in liquid paint based compositions include
water or organic or‘inorganic solvents

20
Suitable liquid supporting media can also be a non-paint
based composition that can solidify to form a coating on a
surface. Examples of such media include 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 zlso be = media 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, 2 clear plastic
film adapted for application to glass, such as a window,

to form a coating on the glass.



exanpl e, the supporting nedium may be an adhesive | ayer D—w a
surface of a wwndow filmto bond the window5 filmto gla R urt her
sheets of window filmin the case of a multi-layered window film The
supporting medi um may be a conventional_ coating conposition, such as a
conventional paint based coating 10 “'ccﬁm“bsi tion. The cellul ose particles

may be dispersed in the supporting nedium by neans known in the art. Wen
the supporting nmediumis a liquid, such as a liquid paint based 15

conpositiOﬂhetggpﬁggtyhgsg?g@ﬁhja@gsaamg>uyphaaliﬁhe@igpersEdrunder hi gh

shear, typically ‘using equi pnent known as a Hi gh_Sh . Spe When t he
supporﬂIKFX%@E¥%H1FEeasﬁﬁﬁpgtéﬁgpﬂgﬁHqﬂ W?ﬁrﬁ%ga%.ggéggg?gn%?ﬁér coating

conposi ti og,, 4 88 a Bhaghice Wil m wihelwel filoseo2bopdr thel esndpw
typically dispersed_in the supporting nedi durin fact of the
coating cohpbBi PPoﬁ.la‘Fﬁeoéfozﬂ %@“d’gﬁ%osﬁ ‘?%1% %%c%?H?% ?‘gﬂtﬁhggpr‘éégent

i nventi on gRY¥ebgrapphisa it-q =a-csf acmden fDtma coating on 25 the surface by
any nmeans known in the art for applying simlar coating conpositions not

containing cellulose particles to a surface to forma coating on the
surface. Wga BhepsuRpReld inkglieditmy itse aa conventionaklcoatitngg 30

conposi tion, the cqating conmposition accordin .t he,pr i tion may
be appl i edCPBEPPRe L& (¥ a éh a%u%i%ﬁiﬁﬁ%ﬁlgP%gC?§%§§ F%s%%fﬁ%gtg§1 ing on
the surd aceompesAg isirandard techni ques known in the art for applying the

conventional coating conposition to a surface to form 35 a coating on the
surface. For exanple, when the supporting mediumis a conventional paint
based conpesi tdedn.ulidie: geatt hol €onpagi beodisbettsedrigs drite Bt R ng
PF14 : 19 Cctober 2004 7 .10 invention be @'rptfq,%q%sé}g@,% ace of an
article or MM {BF GRS alf'ﬁl%‘ﬁnt%nfég?n c[ét@édat iwlr?llg on the surtace.” The
coating corpesium s nayl bguddapsedhf as Boddioug da pedatt repeed enbodi nent's of
the invention, the coati (o30) sition_is te éﬂtiégég a coating on a
pl asti &5 nat@@%f??ltalo?ab{lﬂ%,cn?ﬁlb%? gagitﬁ%%%és gaeli am'c, conposite material,

dispersed under high shear, typically using equipment

known as a High Shear Disperser. When the supporting

medium is a media adapted for forming a free standing

coating composition, such as a plastic f£ilm, the cellulose

20 particles are typically dispersed in the supporting media

during the manufacture of the coating composition.

The coating composgitions 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 composition, the coating composition according to the
present invention may bes applied to the surface of
articles or structures to form a coating on the surface
using standard techniques known in the art for applying |
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



B

5 : : te.of Filing PE14
concrete, wood, human or animal skin or netal or netal a_mﬁgjai}ﬁfgone
enbodi nents, the coating conposition is adapted for fornlng_%—cog%rng on a
portion of an article or structure such as vehicle, building,transportable
container or a storage tank. In sone enbodi nents, the coating conposition is
adapted for formng a coating on walls, ropf-or other parts of a building.
Simlarly, in is adapted for formng a coating on a surface of an
aut onobi | e. %?W%PE#%@em@Edbenpadhnedtpnth@ec%%gﬂgkéxgﬂugﬂtéég&éﬁ%a pai nt_

a

‘based conposidtan-adapt 845t Q 9 ftorma dry filmcoating © iTkness
of between 2 and 250um when Eg%ﬁiég t678 Suffaternd i Hdecasw fofegai nt base

conpositions adapted for application to the interior or exterior of :

structures surte asodud h&li AES: ne. pai pt _based conposition is preferably
adapted tg dry to. a dr gfiIn??%?ék%ésgggf%Beﬁﬁ€8ﬁ8§5@9¥1ﬁ§HMHngIalthe case

ed 19 KN , . ian .
of paints”for" et FutddeEvEali akshesiribeapaibt hasqd © ition is
: ek esnt SSPBLLGL>|

preferably acapicetlirtanitd Yot Origat hi, gk of between about 2
o R D Penesy 8§§ q°t6atPnFomposed ifomomea

anot her aspect,_ .the present invention provi
coating conp%g%ﬁgﬁgeﬁéﬁniﬁ¥@9@% ¥ heoptresendni AVRNLEGR ¢ material, a
fabric, a fibre, a film, a ceramic ,

a composite material,

concrete, wood, humarn or animal skin or metal or metal

10 alloy.

In some i I i
me embodiments, the coating composition is adapted

for forming a coating on a portion of an article or

structure such as a vehicle, building, transportable

15 i
container or a storage tank. In some embodiments, the
.« a 1] 3 ' -
coating composition is adapted for forming a coating on
walls, roof or other parts of a buildinq

some embodiments of

Similarly, in
‘ the invention, the coating composition
is L i a « i o
adapted for forming = “oating on a surface of an
20  automobile.

In a preferred i
- e . o o
mbodiment, the coating composition is a

paint based composition adapted to dry to form a dry film
coating of a thicknsss of between 2

and 250 um when a i
25 to a surface. 1In the case L PP

° Of paint basged compositions
a £ i i ]
apted for application to the interior or exterior of

stru buildj i
ctures such as buildings, the paint based composition

is preferably adapted to dry to a dry film thickness of

between 35 and 120 He. in the case of paints for use as

30 automotive finishes, the paint
preferably adapted to dry to a
20 and 70 pm.

based composition ig

thickness of between about

In another as : v
ac 2 present i ;i
pect, the present invention provides a

35 coating f
ormed from a coat; C ositior i
ating compositicn according to the

present invention.



I n sone enbodi ments, the adapted for form ng a coating Baeg&iibsProf: a
building. Similarly, in e invention, the coating conposit lbfchher 300g a
coating on surface of an a In a preferred enbodi nent, the coating
conposition is a paint based conposition adapted to dry to forma dry film
coating of a thickness of between 2 and 250 Ft m when applied 25 to a

surface. betfiecang phPYL bRad Gannasidi ons -eapt off gt gpplijcation to

the interior or exterior structures such ‘as bui P'A t based
conposi ti 8. 2 g§lpténeusbloy adapsted tlo airiyd teatzediglfil m thi ckness of
between 35 and 120 gm In the case of paints for use as 30 autonotive
finishes, the paint based conposition is preferably adapted to di-y to a

t hi cknessIBf 2bétNEasTalFGIRECT20 tdrid IZGFaNY nimvnenheen agpett detshenpr esent

| nventy onapEQKl desa i3 aatdnquAriTRd I ol & CO8hL NG, FOURASLE! pfl accor ding
to the present invention. coating conposition or nay be adapte d for
fornmi ng Daréieferon §§ioctare By caoberd 20041 The coating Eanmkd a solid

MRt er i al, 8ol LMl HERCRiAlo Olod D8l Atkngys. ar i SgRUS L qui d material.

In a further aspect, the present invention provides an artrcle or
struct ur elWHEFELR Mt | east one surface of the article or structure has
applied to it a coating formed froma coating conposition according to the
present invention. 10 In_various enbodi nrents of the invention, a. coating
accor'dl ngIPoVEkd e SO INASHS o fdie forTeBREODBr ADFeatliagers of a

mul U -1 aygeceoatidd cfene Al e & FAAN 1 ASFOEOLATCHE bleprgsent
invention_may form an undercoat or first coating layer on a surface, with a

top coat 15YE&Ened SvaM ke lasr st g er B8 ngxampdati Agcoadipesi ti on not

cont ai ni ngceRrlddlRs e PaHd GheSsarlhe Prasentni AYENELRLS BAYeRULRIL-S Naly
found that the coatings according to the_present invention have useful 20
t her nal ppépémﬁqgicoatlng layer on a surface, with a top coat

15 formed over the underccat layer using a coating

composition not containing cellulose particles.

The present inventors have surprisingly found that the
coatings according to the present invention have useful

20 thermal properties.

The inventors have found that when a coating according to
the present invention is applied to a surface, and the
coated surface is exposed to radiant heat, the coating

25 reduces or increases the heat transferred through the‘
surface compared to similar coatings formed from coating

compositions not containing particles of cellulose.

For example, when a coating according to the present

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

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

structure having no coating on the external surfaces.



The ‘i nventors have found that when a coating accordi ng t&aepldinppfasent
invention Is applied to a surface, and the coated surfacéiﬁ§93¥é@%bd to
radi ant heat, the coating 25 reduces or increases the heat transferred
through the surface conpared to simlar coatings fornmed from coating
conposi tions not containing particles of cedlul ose. For exanple, when a
coati ng accord@£§k$§%the gresent 30-invention is applied to the external
surfaces of a netal — st Fbmﬁﬂtandnﬁhetékéﬂc% %igs.exposed to radiant
heat, the coatigestnsuhat escthg. siructure mai tai m Ny onmtaerdé®r of the
structure at Qnggﬂpgggggég} [ ni%icant??t F@W@ﬁrahametb@ksq%kg@ equi i'val ent
structure having a 35 to T i@ %l@mdtméonh@e§h,'lgg coating conposition not
cont ai ni ng paﬁﬂﬁHQ§¥nﬁ,(ﬁﬂélﬁéé%&?gnﬁan equi val ent "PSERGEEEr @thatieng no
coating onsthetexfgrgal surfaces. | t@@o?h?i¢¥%@rHE14SUrfé8eC5%o§%r 2004
Further experinents underetra‘{?e%tlﬁyfﬁreiiﬁirw&%%ﬁeaég suggest that'Sif the
anbi ent tenpePHtuPé obesisteddie structure falls, e%%ﬁW% e1PAt efnakat
t enperature oéqﬁhga§%590t re, thé‘coaﬁ|ﬂf§ﬁ1¥%ﬁﬁ®xr@t®a¢h§ﬁr ace of the
structure serves_to faci iFEFéuﬁﬁehﬁwam@ﬂk§§kgﬂ:g{ heat,_.out of the structure
at a nore rapfdTfacest hanmang reawi val, ntlgtructuré}ﬁ§§ﬁﬁﬁeaiéb%rhmg on the
ext er nal Surféﬁﬁﬁaiﬁiﬁgdcfian a S|nf'g?‘€SaHQﬁ§hngnmmmpdgyhfgﬁ cont ai ni ng
ceIIqungparticJes, of an ey Pyal partstiwet ups aving n coatlh%o%n t he
ext er nal ~Sur {4 }91WWSC¢stﬁn@a5gigygaglg useful “feat FENG st tigEr €S
such as bui lghngs cont 'niqgnhgag genet att Aglnauhifaery . sugh as; el ectric
mot or s, wel dijng bays or he® ?%é,leaﬁuﬂﬁeﬁoth§tgﬁé%hgg is a plasti @ film
applied to a QﬂﬂfQﬂntéﬂﬁ&h@ﬁhgggw dow, and the CoatBF s @t ace exposed
to radi ant hediedthe d pygntors have found tHiaftthe weahingrincreases the heat
transferred through the suriade ! Gioiparaes torazgkmtar plastic 111 MToating
not containing, 20 cellulose particles The inventors-have al so
sur pri siligl ywheyndnpth smal |l er the average the particle size of the
cel | ul ose HENBbacily S a plastic filp ‘ |
applied to a glass

rred through the surface

. the inventors
lnCreases the heat transfe

Compared to g Similar pj

Coating

astic i o 1
film boating not containineg
-~

cellulose particles.

The invent i

Or's have also SUrprisingly found that th
. o B e
article gize of
- | Ze £
barticles dispersed in the |
the Proportion of cejj o e

‘ll. &3 -9 ’
11082 particles Tequired to pe added

to the Composition to main

(@ paint coating of o

200 1 g’ > - «
formed from g liquid p Hm dry film thickness

} 3 1t
Dased composition according to

Containing 1
L of mi
cellulose Particles hag A -

o aint
e t i i

Present invention
Crystalline

simi -
milar thermal broperties to g

35 thickness. Experimente

i
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"particles dispersed in the coating conposition, the | oweRals FilihePFps-oporti on
of cellulose particles required to be added to the conposil?iQsiebear @00tai nt ai n

t he useful thermal properties of coatings formed fromthe conposition. For
exanple, a paint coating of 200umdry filmthickness forned froma |iquid
pai nt based conposition according to the present invention containing 1 g/L
of mcrystalline ning 1 cellulose particles has ' g/l of mic¢rocrystalline
cel | ul osePParirerss Nrasing Ml A4V FFreltpropertrés £428 Pai ﬁ@S@oatth% f or med
froma coApOgi i1@N CantBidd Ngs abRit prdSoBt Lol offi eroniuseseC gladrtliose s
particles having an average size_ of abou 6umin a_coati ng of 20}) umdry
film thi éRnéSE OERGSHERR by (e FRYENt 6FSThavE/ & &6 YdPdtstF/dted t hat

the thermal properties of coatings forned fromcoating conpositions

cont ai pi Nng.G QR84 f~Fihing; PE14 19 Cctober 2004 10 particles
havinggangE§§#L3L urfﬁgiﬁ?ﬁb?g %%gglggéless than 10 mis retained as the
proportion of cellulose particles in the conposition is decreased from1l g;
L to 0.0002 g/L. 5 Brief Description of Drivvi n%)srrElereiv‘r;aaft r by way of '
exanpl e oMSFeiFEdedT del efBBdPFefit@™Pof PheYinPERtioH S 19 B lfescri bed

with refergngg fa the accompanying drawkngs ;iRjieh; I:Ié)fé:ﬂéhce%]e*&é_a

cross-sectional view (not to scale) of the sanples tested int

exper i mentthdlesatoheghhengi drakiggs2ikswaidhagrammatic view of a test
apparatus; 15 Fig. 3 is an enlarged cross-sectional view of the box 30
depicéd in Fig. 2; Fig. 4 is a tenperature versus time graph of the non- 20
exposed surfac 0 a _A .and-C. t.est i ppar epicted in
Figs, 2 a#%“%'aié%%i% ?g ?%n?eﬁgéggﬁésvggﬁlﬁgﬁh?g&?ﬁgxgﬁggé%%nggSanples A
and B havigghthes €eatbagiat haeceabiengmeitty devnt Bseddsedeicf yl i c paint);
25 Fig. 4a is a tenperature versus time graph of the non- exposed surfaces
of Sanples A, B and Ctested in the apparatus depicted in "-Figs, 2 and <

whereln 1INt NER . WRSSADRIRY P HI A O asBHBL ERs ANd B ot

15

Fig. 3 is an enlarged cross-sectional view of the box 30

depicted in Fig. 2;

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

20 exposed surfaces of Samples A, B and C tested in the
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 beingVa water-based acrylic paint);

25 Fig. 4a is a temperature versus time graph of the non-
exposed surfaces of Sauwples A, B and C tested in the
apparatus depicted in Figs. 2 and 2 wherein radiant heat
was applied to the surface of Samples A and B not having

the coating;

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



ate of Filing PF14 :

thé coating; 30 Fig. 4b is a tenperature versus tine gr%ﬁmon-
exposed surfaces of Sanples C, D and E tested. in the apparatus depicted

if, Fcis, 2 and 3 wherein radiant heat was applied to the surface of

.Sanmpl es D and B not having Date of Filing PF14 : 19 Cctober 2004 the
coating (the coating being a water-based acrylic paint) ; Fig. 4c is a

t enperature E{SUS ti.me ggﬂgh of the non- 5 exposed surfaces of. Sanples C,
D and E test &d'S T3 Hpphiriat vectlebictoeing &iystep-baded wheydin radi ant
heat was appldied)t,0o the surface of Sanples D and E having the coating; 10
Fig. 4d is a tenperature versus tinme graph of the non- exposed surfaces of
Sanples C, F and Gtested in the apparatus depicted in Figs. 2 and 3

wher ei n radi ant he4at . was applied to the surface of Sanples F and G having
the coating (the *toatd rfy Iofey & Walt eYChasRdt dee ypieppabht fhe hbnFi gs. 5-10
depi ct t egpel3idde Ve sus, id gre h non- exposed surfaces of

Sanpl es A and ?bz'ind gét hi r%éésrg?rpl‘g&%%% él"’eg‘rt) CAhpt ey SEEEHedni Rhehe

appar at us depibredtivy dgscted and Biawereidndg adi @Rt -beat 1 ¥as.applied to the
20 surface of Sanple A and the Test -Sanple having the coating ( e “coat | ng
bei ng a wat e?"ﬁ-sbgg’é’glfcfﬁ? Ryt e ot Qamgbeark dRAPErhbuiagversus tine
gr aphs of th@oar&qal-ggxposed surfaces of Sinples A and C and a third sanple 25
(the Test Sanple) tested in the apparatus depicted in Figs. 2 and 3 wherein
radi ant heat- was applied to the surface of Sanple A and the Test Sanple
havi ng tlh(g cgati ng - g%g\e coating on the Test Sanple being a pol yurethane
paint  -—2 pack: pOl yesrfert RE ANt sovseumtisl vatgtysh) of 80eFhgn 13 i S a

tenperature webLsusdt iNB-AQlanh d.he non-  exposed surfaces of three sanples
tested in the%g%par at us fg%pl ctog%l HEE 8 C o BArft'd Gieperedr aui ahe heat was

applied Dat epphrBithisngidpiltad ik Fiober 2094 yihevein radiant heat
was applied to the surface of Samples F and G having the

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

15

Figs. 5- i perar i
g 10 depict temperature versus time graphs of the

non-exposed surfaces of Samples A and C and a third sample

(the Test Sample) tested in the apparatus depicted in

Figs. 2 and 3 wherein rad:ant heat was applied to the

20 surface of Sample A and the Test Sample having the coating

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

Figs. 11 & 12 are temperature versus time graphs of the

non-exposed surfaces of Samples A and C and a third sample

25 (the Test Sample) tested inp the apparatus depicted in

Figs. 2 and 3 wherein radiant heat was applied to the

surface of Sample A and the Test Sample having the coating

(the coating on the Tesr sample being a polyurethane paint

- 2 pack, polyester hase and isocyanate catalyst) ;
F

¥1g. 13 is a temperaturs versus time graph of the non-

o £
exposed surfaces of thres samples tested in the apparatus

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



2 to the -surface of the sanples having the coating (théifgggggggﬁﬁeing a
coil coating of the - plastisol type) . Figs. 14 & 15 aré? re
versus tinme graphs of the non-exposed surfaces of Sanple A and a second
sanple (the Test Sanple) tested int Js apparatus depicted in Figs. 2 and
3 wherein radiant heat: was applied to.the surface of the sanples having
the coating (the coating on the Test “Sanple being a water ggﬁgd ink); 10

Fig. 16 is a_tenper € VEersus 44 ¢ aphvofict heenepatérPos&dsur f aces of
two sanpl €8 £ ?tgdlriaé]au({ o i

he apparatus depicted in_Figs, 2.andy3 wherein
r adi ant hg@tat\@g}qu;i@oh ¢t heosuriacet o?h?h%{ﬂ%ﬁ%%%gsl ﬁg\% r)lg t he coating
(the 15 coating being a window fil =) ; Fig. 17 is a tenperature versus

time graph of the non- exposed surfaces of two sanpl es havi a foam coating

n
and a third sanp]e. hayi NpsGBat-hpgrteskedusn tine Spathit Li% ﬁ%epi cted in
Figs. 2 afd< ire’% n%agge

rant heat was applied to the surface ofcthe
sanpl es hayingtheséaasuedatengoft Renréati AGhEl ﬁ&“&?@r“’e"’{@g‘?ﬂhg foan) ;
Mbdes of rrying Qut the Invention 25 30 A. Cr0gssisetdd onal Figew of the
sanpl es usbsst nSameledx FEFLRENL-S d’§cf‘?§%ﬁé}f‘eﬁﬁ?s shown in Fig. 1. The

sanpl e 10 conpri ses_a.coatjs 1.appl i@ tod sui faceclot aurEasst Pate 12. In
all of thea%Qp%rWﬁﬁﬁFl eg%fgbél ﬁgggin, o%ﬁg§~thaq_the exE [i AL i nvol vi ng
mﬁndom1fiIghgoggh%g%gnnﬂdjﬂgtuhqﬂqﬁﬁ;iﬂﬁuﬁﬁbg FPR-EUPstTa e1ggconsisted of
a steel plate of te of Filing PF14. :. %Q‘Cbtober 2004 di nmensi ons 200 x 300
X 0.9 nm Gample 260NC F00"GHAT &i9%te B the steel substrate 1.2, a coati ng

11 was formed. The apposite 200 x 300 nmsurface 13 of the steel substrate
12 wast®oated with a thin |ayer of conventional 5 bgac int. Such sanples
can be con%ggﬁrqh repr gseahpéiaeuné ceasusntsmapprred O g??h&Fﬁ}es such as
bui | di ngs and ‘vehi cl es s -
° exposed surfaces of two samples tested in the apparatus
depicted in Figs. 2 and 3 wherein radiant heat was applied
to the surface of the samples having the coating (the

15 coating being a window film);

Fig. 17 is a temperature versus time graph of the non-
exposed surfaces of two samples having a foam coating and
a third sample having no coating tested in the apparatus
20 depicted in Figs. 2 and 3 wherein radiant heat was applied
to the surface of the samples having the foam coating (the

coating being a fire fighting foam) ;

Modes of Carrying Out the Invention

25
A cross-sectional view of the samples used in the
experiments described hersin is shown in Fig. 1. The
sample 10 comprises & costing 11 applied to a surface of a
substrate 12.

30

1

In all of the experiments described herein, other than the

(

experiment involving window film coatings applied to glass

sheetg, the substrates 12 consisted of a stez=l plate of



To allow a conparison of the performance of coatings 10
conpositions according to the t invention, experinments
initially undertaken by present inventors on conparison or reference
sanpl es. A coating conposition was prepared by adding cellulose particles
at a ratio of 55 grans per litre to a watef;base 15 acrylic paint
conposi tion and di spersed under- hi gh shear. The cellul ose particles in this
éonposition‘héﬂﬁﬁﬂﬁﬂﬁﬁ%g%OOpﬁrgb@Lg 8igeof 5pum The main reference sanple
(Sample A). C@mrﬂa%e@@fsgﬁfl gl ate of the di nensiBfs <0&f & Béd ton above. On
one of the 20Q x 300 mm sUrTacescof Shatsaeel 1220apkate g qatiag. was formed
fromthe prepafdd=tbat ity cmmposidiomn Jhe @h%%knqiz of the pai coati ng
on drying of stipetpaidat 1\/?%§T§asy«xrk_eﬂd to be 9% 0l d AFRdiéardd thlzowe e 1t he
opposi te 200 é 30% mm sur ace of "R stiger @I@hénthy@giakegowggh a thin
| ayer of conv AEC n§p¢5¢ackqmﬂhnsamﬁﬁgngaﬁeggrggce.éanple and tiébeder
sanpl es descr rbegesbergin Merg tested in the appar at usHefi cted in Figs. 2
and 3. 30 The_te ﬁ,apparatus coﬁb?ﬁ§é§ﬁéamﬁdﬁﬁdammi@@rgét@rggaguﬁéink and
havi ng wal | s %Tli d"gsShase Izhiteswal |s 31 and base 32 are therrmal Py,
insulated with polystyrene sheets to prevent heat |oss and to al so | essen
the likeliho of- . external condensation, The box 30 contains colum bl ocks
of ice 43 IaidDi%l%QVa?tF@@PEkke@hashi@ﬁetgGQQ%h%i e the. absorption of heat
within the boodfed Taeomubbl spged Dat e of Fi Ii'ng 4 9% RiGngber 2004 ! 4
rotating bladg fans 44 are aris avngﬁﬁFélpéSpﬁ@moﬁdinglﬂanggégggggd‘give a
wind chill fac o}1'1?”de%¥@@niméh95b@%rgoiﬁg§gaﬁg§4%.t sur.fac Favi ng
three idenﬂgxﬁsgmmtﬁ@@gﬁ@%rgo$§s 34 formed theréin iRl &y ithe
surrounded by, a i % 35 Wi ch suppof "B 5afprecB06efauwenceass esanpl.e A
descri bed above: P FETRRE LGy the pBoparaus,, éQdF%gure f"the right end
. . ~ 1 v
rectangul ar Irelr i34 ed Sa@oélcfgthfg b gge sanpl es 36. Esdtelessh of the
sanple:;ﬁg";géf%inounted alig sourt Sramghpeh piovedes a %%%%ﬁ?t%%e
thermal irradiatidir t8¥He @osition and disperseq under high

.

particle size of ssg }
2fAT. The main ref
teierence sample (g
ample

A) comprised a Steel plate of the

dimensions oy
ens efe
above. on one of the 200 x 300 mm e

surfaces of the steel

20 late i £
D @ coating was formed from the Prepared Coating
compositi ic : ;
° ih 10n.  The thicknessg of the paint Coating on dryi
: ‘ el I in
o baint was measured to be 270pum. ag indicated ab :
- ﬂ above,
PPOsite 200 x 300 mm surface of the steel plate w
Painted with a thip 1s . N
laye
e ayer of conventional black paint

The ' ‘
reference sample and the other samples described

herein were tested in the

apparatus depict i i
e js] ed in Figs. 2

30 T?e test apparatus comprises a ng 30 acting asﬁa heat
sink and having walilsg 31 and a base 33, The walls 31 and
base 32 are thermally insulated with polystyrene sheets t
brevent heat loss and to also legsen the likaligood f‘ )
external condensation. Tha box 30 contains ho% .

N Column blocks

of ice 43 id i latti
laid in a lattice like

fashicon to maximize the

abs i e ithi
orption of heat within the box 10. Two multi-speeqd
1~ [S3=



surface of the sanple 36, T .e light sources 37 are suspgﬁ%ﬁﬁfﬁﬁa beam 38
whi ch can be noved up and down to 15 allow correspondi ng~Tovem in the

position of the light sources 37 above the sanples 36. Each |ight source
conprises a 100Wtungsten |anp under the control of an electric circuit
(not depicted). A thyristor 20 controli? (hot depicted) is provided in the

electric circuit | ow the, brightn ght, sQUkRGes 37 to be
adj ust ed ﬁ@t@é&lﬁ‘ﬂréﬁ aéﬁ J{é,rh dy? ]tg %ﬁe%@%??ggg 4% oijf each sanple 36 is
a 25 Typegigtéeﬁr SRR 83 38ive éh@iﬂ@wluple B8cteratifadesd ed . t he | ower

surface 4 means of doubl e-si ded adhesive tape. The position of the
thernocouple 38 is set by the use of a tenplate which ensures the

t her mocouple 38 is ioned in the center qf .t Ml.e.36 directly bel ow
30 ' the G%ﬁﬁé?o’bﬁ"ﬂ%f??glﬂ?gs%uré% 317%% %g P%e%ﬁ?“@& e leads 139 extend
out past E}Lie‘}%fqéé’?bﬁéct§£§hl?a§eﬁ ,iBg therbexe30 tanrdeeixt erthdio el el ect roni ¢
cold Date PF14 :7 19 Cctober 2004 15 5 junction 41 which is, in
turn, conn&(:tsﬁfht@undednlputar]dz 35Thel€bnpuPeo 42 %t%ﬁ’“é%i%n%?dl%%}éys t he
tenperatures neasured at the |ower. surface ofeac y each

t her mocouft® E8 SaMRtEng ‘bﬁ@cb”rl?)gfinél*’cvgét % hb 3 cal |%r ation of the

test ?pp%ﬁéﬁgagﬁ‘éee pAl Fshadeal; umh@wl%m%ete%mawmga@gmhwkm@se ]

appr oxi mat .9 mMm were nbunted in the jigs 35 and tested to bal ance the
out put frofetaentbatedlbyt hbemseoupless 338. A normal experiment was
conducted in the follow ng manner: {i) three sanples 36 were selected for
testid§ and then 15 marked by a tenplate to allow accurate |ocation of the

Lhermocoupl .58 00:hNS FORRRSILELAN. X B00 mmsudacs Dighsagphectosvhe 200 X
300 mm surface e -irradiate byt e

which provides a source of thermal irradiation to the top

surface of the sample 36. The light sources 37 are
suspended from a beam 28 which can be moved up and down to
15 allow corresponding movement in the position of the light

sources 37 above the samples 36.

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 reguired.

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

25 Type J thermocouple 38. Tha 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



k]

| i ght source 37; 20 {ii) a thermocouple 35 was then att&2Reidlingffid: doubl e-
si ded adhesive tape to each sanple 36 on the opposite 2001250ci9kry 2804 syr f ace
of the sanple to the 200 x 300 mm surface to be irradiated by the |ight
source 37; , 25 (iii) the three sanples 36 were then brought to anbient
roomtenperature by placing themin frot iagf .a rotary fan for several
m nutes; (iv)uhbeithreq '.IF%x§65 %,. ere then rapidly |oaded into 30
the jigs 35 so that the surface of tHe ts‘%ﬁyl ésf)l‘smﬂztmdbetoi&r@&hﬁﬁg% by.the
li ght sourcesTB? saimbohed @z stodat & Qf éﬁi%{)iln_%/ PF14 19 Cctober J64‘%\"/)
t he conputer REQGamyva tgen started and the “4entd dtsirevttuhes | oner
surf:-ace 45 of each s&hpltée3doveir, eurtfhe2QF % 390 sfgﬁéﬁl,gf é:\(la@gpposi te to
the 200 x SOGh@ﬁm§@bﬁ?§g §§radiated by the |ight sour e‘3f§ €aelored and
di spl ayed by the conputer 42. In nost experinents, the light source was
turned of P after a few m nutes, and the tenperature of the | ower surface 45
of each sanpl, 36 was stored and displayed by the conputer 10 42 while the
| i ght source %%l% S PotIanpérbed-ob thaecaafibercihe |ight source was
turned of f. lapmafdisd, e&l?f%érrengl a. reference sanple ( Sa Aesds
descri bed above was conpare V\F‘?ﬁ“"ﬁ“%"i}nﬁﬂﬁmlgarmpbheéSerpJa@i%g B) having a
pai nt coatin&hﬁﬁhﬁﬁﬂﬁr@ﬁn&ﬁ@z@gﬁﬁawgggr bgsed acrylic paint conposition
used for San%%eaAéF t not containing"te?rulg@ewﬁﬁﬁtW@P§§?dadd ahsafple
consisting a stee lii]oelsdjteéi 0t dbarensionsh208uXp300£X rgg rmggai nted with a
thin | ayeo Ofc}@ﬂmli@r% :pdack pai nt on bot% of the 862 TR€300 mMm
surfaces (Sanple CO). t hermocoupl e was attached to each of the sanples
such that the paint coating 11 of Sanples _A, and B was irradiated by the
i ght sour ce %Z)r\{\nh n the sanples were placed in the test apparatus. 25

Al experiment was conducted in the

following manner :

(i) three samples 36 were selected for tesg

15  marked by a template o

acCurate location of the
he opnosite 200 X
sample to the 200 x 300

thermocouple 38 on t 300
mm surface of

mm surface to be irradd
e ce b rradiated bv i
light source 37; oo

20 ii) a the 3
(ii) a thermocouple 28 wae then attached using doubl
| s e uble-
sided j
adhesive tape to each sample 36 on the Opposite 200
X 300 mm g S -t )
surface of the sample to the 200 x 300 mm surface

to be irradiated by the light sourcs 37;
e 2y

b
U

(iii) the t =5 36
hree samples 36 were thep brought to ambient

room temperature by pi i
pe Y Piacing them in f
] ront of a rotary f
c ; an

for seve i
eral minutes;

( ) - e e p L : ¥ Y &
30 t}lv lg-.: 3_3 SO tllat El'_i\.. ST 1.ac-_ or Lh.a s_;amplek.J 30 tO bv
la_IadJal—\._d bY thtﬂ 119;’1{« NZ’\(J'Lw.r\.\_S ] ; Ed\,t:S Lh... -.,lght SOU.:EC'-I

and the light sourcas 27 swi



:0 The sanples were appropriately placed in the test apBéLE—%&Eﬂi%g—Pé-hﬂ the |ight
sources 37 Illumnated... The tenperature neasured by tﬁ%£¥$%¥#g@0uples 38
was recorded by the conmputer 42. The results of the first experinment are
depicted in Fig 4. The results indicate that the tenperature of the
unexposed surface of Sanple A Only reached a nmaxi num of Date of Filing PF14
: 19 _COctober 2004 17 approximately 37C whereas the tenperature of the

unexposed_  surfa g%ng - &R0y SamphenCsreatlked smdrebtiarum t enper at ur e of
appr oxi ng(tvélvy%h&%%gﬁ;dl 67C, ]%%;e results denonstrate that thea‘3 oating forned
from t he e@gidmg oormesi thenl ceat afnr hgSehé Scélll @36se SR | reduced the
magni tude of heat transferred through_ the le, t ich coating was
appl i ed comfar ddhe 2 ¢hexcodbi 7Y ?BFhﬁﬁefFg%?#ﬁéﬁégg%ﬁ%ggégﬁggzition not

cont ai ni ng, £el) ul 95e, par { {£LaSsc1A pln tad Uridie: axperdarent) whe same sampl es
as tested above respectively. coating formed fromthe cellulose particles
transter regotd ough dheptegtiingywabet hempdtdng* 4ppl i ed conpared to the
conposition not containing In a further experinment, the sane sanples as :
tested above (ie: Sanples A, B and C) were tested with the thernocouples

38 attached inste : oat-ing 1hayer ffurSanphestdrand B8fandftke sanpl es
pl aced inf?h%o§és€9€égégggpgfus suchéghat the light sources irradiated the
surface of SagphesufeandaBdcaateed aniptehratuts nof afler oPWep| SEKLpEENtS The
inclease in tenperature neasured by the her mocoupl-es. 381N oha® ur t her
exper i menofi sadbpraiede #6 MaF Sﬁﬁleékﬁﬁis %?E‘?Ygéiggtghfhg%m%he
tenp%&?tuzg 0hi4B® che light source was on and for a period of time

after the light source was turned off.

In a first experiment, a relerence sample (Sample A) as
described above was compared with a similar sample (Sample

15 B) having a paint coating formed from the same water based
acrylic paint composition uzed for Sample A but not
containing cellulose partic.ies, and a sample consisting a
steel plate of dimensions 200 X 300 % 0.9 wm painted with
a thin layer of conventional black paint on both of the

50 200 x 300 mm surfaces (Sample C). A thermocouple was
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
apparé&us and the light sources 37 illuminated. The
temperature measured by the thermocouples 38 was recoxrded
by the computer 42.

30

The results of the first expsriment are depicted in Fig.

m

4. The results indicate that the ramperature of the

unexposed surface of Sample A only reached a maximum oﬁ



i . Date of Filing PF14 :
20 unexposed surface of Sanmple A reached a maxi num of aRPIGRLLTBE Y 74C

whereas the tenperature of the unexposed surface of Sanple B and ;anple C
each reached a maxi mum tenperature of approximately 66C. 25 The results
depicted in Figs. 4- and 4a denonstrate that the magnitude of heat;
transfer through the sanple to which a coating containing cellulose
particles has been applied is dependent on which surface of the sanple is
irradiated bya?%]emtcﬂ‘g?ﬁﬁﬂyr ddi Gt voarprevited thyphe curd ic@ht 150 ces 37. 30
When the coat eguﬁggé@cgfoga%?% es_A and B was irradiated. by the tHeishl
radi ati on, the heat transte rguﬁ‘ﬁ‘dSaQ‘rﬁfﬂPéLe A i3 exd 4 henciSaap! es B and

C. Wien the surémeerofurSanpl €54, _B_coated with a thin layer of black
paint Date of Filing Pll;14 1938'({519%%}1%58@4 %%ag PPFadi’at edreypeheivbey 18

?-_| radiationlh¢9R heswltsadshensthuowgh Sanpl . Ju gher- than the heat
transfer through Sanples B and C. 5 Sinilar n?é%uﬁo\éﬁ\?\lé{r] gfhoo&g‘éer ey the
inventors in a 1urther°ERrfekion egpenimsmos thestdelg LS tEREl plates,  one
coated on one r@ﬁg%@%ma%ﬂ{{gge with a non-white paint “coatig % or ned
froma, liquid piﬂg based conposition “fidvi hgediedsersst tthenetthrgugh
cel | ul ose par t9ast (at @%idR ghd, 80+ Mmaverage (i ter. (Sanple D) and one
coated on one 200 x 300 nn1surface‘mﬁthga%%giﬁfggggﬁiﬁﬁmp Fed tr gthe t he
same pai nt base@'éﬁﬁbd@?ﬁm%ﬁl%mwmnb@@conaaﬁngngomgbgghq%%,B@&tk&%§§.(Sa l e
E). The col ourceqﬁutl%aoqgﬂtig\@gca br own/ green col our known int e as
15 "environmental green™. As indi cated above, the other 200 x 300 nm
surface otOboth sanples was coated with a thin layer of conventional black
pai nt. The re&ults of the experinent when heat was applied to the surface
of Sanples D'&nd EWSAS sHRerimeni n thyesains @hagkeeaiagt care ﬁgagte;gi cted
in Fig. 4b. Thgse @%ﬁﬁJ%iségaHQ indicate that Sanmple D having £ M9 ng;
i ncorporating the cel Fulosé'’r = <& C) were tested with the
th ot .
ermocouples 38 attached instead to the coating laye

r of
Sampl 1 the ]
pPies A and B and the samp.les placed in the test

1 i .
5> apparatus such that the light sources irradiated the
surface of Samples A and B coated with a thin layer of

black paint & incre i
paint. The increase in temperature msasured by the

Fig. e e .
19. 4a. The results indicate that the temperature of the

20  unex f g
exXposed surface of Sample A reached sz maximum of

approxi °C wheresz
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particles exhibited a higher degree of heat transfer thanDa&gmpheerr and
Sanpl e C when heat was applied to the surface of Sanples [ QudbeE2¢aat ed
with a thin layer of black 25 paint. The results depicted in Fig. 4c for
when the coated surface of each of exanple D and Sanple E were- irradiated
reveal, in contrast, that- the heat tramsfer was |ower for Sanple D than

Sanple E or 'Sanple C. 30 In a further experinment, O0.1. glL mcrocrystalline
cel T ul ose BaFt LEFaQiATFLebYL 553500000 protRet by W cESAUEERARFE TPy

Ltd) was agddedub® @awhiile analel 1haged Ayl dic. pRéat QQQEEEQrCQHEB.ﬁgH on,
and di spersed under Date of Filing PF14 : 19 Cctober 2004 -- 19 hi shear
br eaki ng t BempékkuBosaddar.ticles into having an average dry particle size of

| ess than 10 particles sanple having a coating fornmed fromthis coating
conposition (Sanple F was conpared with another sanple 5 having a coating

formed £ roa [ V_Q%%,yggq? I T bytew thout, the addition of
ceIIngie g%g@??%?g% ( g%%pgggl egfésﬁ 92y0%8§he eiperinen? éhen heat was
appl i ed toftulehegatsed isiy fofc eexgie rSanpl e RRasdiSanpke Scesldppreked in Fig.

4d. The results depicted in 10 Fig. 4d denonstrate that the heat transfer
for Sanpl eORe KRS USFWEH tHh 24fat= - SahpPer GceTHat BePf BPRaWBAtSf Sanple A

was the bepahmr ke isad by L PrEsents | Iuen Or 522081 Babrhich SaTRIie, havi ng
coatings 67 iied 1 om ati'ng conposition accor ing to the pFésent

i nvention werdreompaed sed)sing-diiecsage palbtlbasepbwatied cbased ag ylic) as
Sampl e A a series of coating conpositions according to the present

i nventl@n igdor pdr am eyt praiponeions 6fampteob? ysndl bire coeltled ase
particles were indicated in Table 1 were prepared. The coating conpositions
were prepaPéd @@0rﬁ>§9ﬁ)WWcﬁ%ﬁﬁ%%?aW%?heacEPPHFo§8aﬁéP8i%Q§?34nﬁ¥q%nticles

the same paint based composition but not containing
cellulose particles (Sample E). The colour of the paint
was a brown/green colour known in the trade as

15 "environmental green". As indicated abqve, the other 200 x
300 mm surface of both samples was coated with a thin
layer of conventional black paint. The results of the
experiment when heat was applied tc the surface of Samples
D and E coated with a thin layver of black paint are

20 depicted in Fig. 4b. Theses results again indicate that
Sample D having the coatiny incorporating the cellulose
particles exhibited a nighsr 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 depictad in Fig. 4c for when the

coated surface of each cf Zampl

D

D and Sample E were
irradiated revezl, 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 (Aviesl 1.02330.0000 produced by Merck
hustralia Pty Ltd) was adcad to a white water-based

acrylic paint coating composition, and dispersed under
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Date of Filing PF14 :
t hernocoupl es attached to

The tenperaturgsg 3d by the

sone of these sanples jr,, the test apparatus 30
are depicted in Figs. 5-10. 5 The relative inefficiency of these sanples in

conparison to the reference sanple (;$anple A) was calculated as the
di fference between the maxi num tenperature reached for th

& E%)r%i ecoand t hat
reached for sangg @dyég(%%héﬁké@emynﬁménﬂhﬁt@ﬁﬁ@P&@@Fe‘ EESAEG for Sanpl e
C expresgBﬁ 5878° a‘percentage-‘A negative anb%%tgggqﬁ)ggggsanple was nore
ef fi ci eni,jp et andigg ddmpleanshethof “Hght *PRFoagh the sanple than Sanple
A. The relative ineffipienc%ff the sanples is set out in Table 1. 15
Sanpl e CogpictedABLE 198 L€ =

eSS mx- ratio of coating 1 (g/L) 10 11.0 1
0 0.2 Relative inefficiency (0)

-3.026 -0.015 -2.531 4.517 -2.384
-0.471 0.067 Date of Filing PF14 : 19 Cctober 2004 - 21.987110s,0, 087.35
98881100.-36s 137 9894 10042£001iency of these samples 1n o

to the reference sample (Sample 1) was calculated as the
difference between the maximum temperature reached for the
sample and that reached for sSample A divided by the
maximum temperature yeached for Sample C expressed as a

10 percentage. A negative numbelr means the sample was more
efficient in retarding rhe transfer of heat throug% the
gsample than Sample A. The relative inefficiency ot the

1

samples is set out in Tabkle

<

15 TABLE 1
i TThickress | Mix ratio Relative
Sample Code | Fig. Thicknes | e
of cozting ! (g/L) inefficiency
(%)
(yre) \ i
11 | 10 1.525
964 \ 119 l \ il 4%
' BEEEE | 9 \ -1. |
965 \ 5 110 ! - |
BEE} -2.
966 \ J} 110 \ 8 \ ‘ ‘
T 7 T1.246 ‘,
967 I ‘ 110 ‘ -
I : 3
968 \ 110 ] 6 0 i
T 5 -2.615 \
110 )
969 6 17 il et
R E - 4 -1, !
970 1.0 | *
971 110 ﬁmi 3 -3.0 B
972 “ito0 2 T -0.015 “,E
110 B -2.531
Ty 0.8 4.517
750 | 0.6 22 .384 _
T 90 B 0.4 Z0.471 \
RS 2 0.067
10 J 0.2 B
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1032 110 .0008 -4.114

1033 10 110 .0006 -4.604

1034 110 .0004 -6.796

1035

0
0
0
0
0

110 .0002 -5.67

The results given above indicate that by using

microcrystalline cellulose particles, the ability of the

paint coating to maintain the lower surface of the

substrate at a temperature significantly lower than that

OL a substrate having a similar coating containing no

cellulose particles was maintained as the mix ratio was

decreased over orders of magnitude. This finding is

significant as it means that the quantity of cellulose

particles required to achieve the desirable thermal
of the coating is significantly lower than

hitherto thought possible.

pProperties

By being able to add lower
proportions of cellulcss particle

o~

ez

with a smaller particle

5ize, 1t is also possible to deveslop paints having the

desirab r bt o '
able thermal properties for use 1n areas such as

automotive paints where very fine particles sizes are

- Ce s . N
equired if the paint is to match the aesthetic qualities

of paints presently usad for this application

also bzen undertaken to determine the

effect of varying the produced film thickness of coatings



at a selected mix ratio. In all of these experinents t he Datg ghFiling P4

particles used in --he coating conposition were niCFOCFydeC?(”ga%%||U|OS€
particles (Avicel 1.02330.0000 produced by Merck Australia Pty Ltd), and

these particles 5 were added to a paint coating conposition in the mx ratio
referred to in Table 2 and di spersed @Ader hi gh shear breaking the
cellul ose particles into cellulose partiGl hayl sy appayvenagesdtieparticle
si ze of |gssathahetDepnmixSaRpilEs hﬁGﬁﬁﬂﬁa%é%atyng o?ﬁ%he dry thickness
specified in_10 Table_2 .wer £pargd sl ngpdihese coapPA§LeBRpYSEEi ons  (the
Test Sanpres}ulgsg Pﬁg%fggfggggplegwtested mﬁthA\SanEéeg A ﬁgg Godd
describedmgggggryggglﬁﬂﬁétugmlumnﬁ@eﬂﬁr&¥ﬂ¥%% SBYEGEE of UPRé “Test ‘sanpl e
having the coating and the surface of Sang&g)A hawui Rgethe peedtiidigs The

rel ative produeffd diventsr ot Ayisr Katples T'h cbnparisonvéf the reference
sanpl e (Sanple A s then cul.at edascopsetithed dovdie THE P& s are
set ouf i weFs df\.,}?'ltﬁéLaE %%rrp‘feé%odeng74 975 976 978.979 980 981 982 983 20

9g4 ghggk%ee%seﬂfeé dd ¥n 1Faplei 2 0andat i agetApAIDIGE gre &2 6 90 1 0.4
BO 7

breaking the cellulose particles into cellulose particles

having an average dry particle size of less thanvlo pm.
Samples having a coating of the dry thickness sgec%fied in
10 Table.z were prepared using these coating compositions
(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 having the coating. The relative
15 inefficiency of these samples in comparison to the
reference sample (Sample A} was then calculated as

describsd above. Th

6}

resuits are set out in Table 2.

TABLE 2
Sample Code | Thickness of ¥ix ratio Relative
coating {(pm) {g/1) inetficiency (%)

974 90 0.8 4.52
975 90 0.6 -2.38
976 90 T 0.4 -0.47
978 BO ' 1 7.12
979 70 1 5.94
980 60 o 1 ] B.99
981 50 1 13.51
982 40 1 1 , 20.15
983 30 1 23.21
984 20 -1 1 34.24

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

inefficiency of tha coating worsens relative to the



50 40 30 20 Relative inefficiency (% 4.52 -2.38 -0.47 3Die&.rBdzB14-A 8. 99
13.51 20,15 23.21 34.24 The results in the a: o---.-able. nd2 Ocsbir god4si ngl y
denonstrate that as thei ilmthisness decreases the inefficiency of the
coating worsens relative to the Date of Filin PF14 19 Cctober 2004 23
properties of the reference sanple (Sa%l e A). The results do, however,
i ndicate by extrapolation that at a thickness of about 95 in the efficiency
of a sanpl grohavitiesa FoatHdgratntaidy nghdp P L{Bbmpleragrystal line
particles having an average particle size of less than 10 mis the sanme as
the referefbe samiles SOy veromEi ialge 5BY gFEt 5RPSo2F LR cEPREI 68e
particles in a |ayer %ﬁg .mthick. 1Q A sg;igsﬂofwexgerinenti wer e
conduct ed o ERTKRRRS t FHect> ot t HE Ukt BF HEREY nPEr 8cPyEPalt i ne
cellulose in__.vario ! .;:L_oppg't' N§d ok s e follow ng
experi m&*ntsh vhl\é%rhiaclr{%%%/st Ic‘f:(lgjgéed%g?rtl?cl e ﬂﬁs&ég ﬁ\%glﬁgco FS?F\%%R% om t he
product s Aviggelt k10233000 45 predugedpbyt Met ek sAust odl lasBt yhetd. | n al
the experinments, except the experinment involving the window filmcoating,
the cel | ul a®e yrarits dites swne addele t oefdreenoehepmpdat i(§IEdRPsi ti on
i ngredi ents and di spersed under high shear. _ .

containing 55 g/L of 50 gm cellulose particles in a layer

270 pm thick.

10 A series of experiments were conducted to find out the
effect of the use of the microcrystalline 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
film coating, the celluloss particles were added to the

other coating composition ingredients and dispersed under

high shear.

Using a two-pack polyurcthane 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 layesr 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 c¢f Sample A having the coating.



20 Using a two-pack pol yurethane coating (Interthane 80?2‘” fsgsg%ggpl es wth
coatings were prepared (the Test Sanples). In one Test Safpre, a ctoating
containing 0.1 g/L mcrocrystalline cellulose particles was fornmed on one
200 25 x 300 mmsurface of a steel plate. In the other Test Sanple, a
coating containing no cellulose parti¢tes was forned on one 200 x 3' 00 nm
surface of a steel plate. As _indicated, ahove,. it hesihery260 x 300 mm

surf ace dﬁ&bhéjwﬁﬁ%wspF%fegeﬁﬁgeﬁoggédt%%tﬁ gﬁthin“layer oL}cgnventional 30
bl ack paint., Each g;d6sh . Panples iwas drestreds tahether cew ¥hCS&npl e A and
Sanflj e a?iatﬁrggd%(g%tr:%geé gbove W th heat arggl ied to the gﬁr%gce of the
Test Sanpherhaviag tbepacedt Wnghandst ke HFEL - S Canpl 85 A havi ng t he
coat i ng. te of Filing PF14 .. 19 QOct 2004 241 < Ftg. 1ltighows the

resul ts t6SamndeTRst 288nHIRE \ﬁltlh‘33'a%b§{i%1tg€’2cgﬁ?aﬁnieng 0.1 q%lT 0

m crocrystalline, cell e Mar ikl es conpatetewiihht hbescaadand ref erence
sanplé ( ﬁgﬁe RT éﬁgbgﬁe all black plate (§anp|e Q) .Ei%. 12 5 shows the
results fggngagnlﬁgtnsamﬁkacmﬂyﬁﬁdﬁﬁk%ﬁﬂ@%b¢ué8ﬁ?aPﬁFﬁdL& ®m crocrystal line
cellulose particles conmpared with the standard_refecenee samlie (Saple A
and the abhpbirack Wiltdt ék{asa??;ﬁ’rréjﬁé.l Tfe%éﬁ“ e seén t hat “téﬁe presence of
the microcrystalline gellul,asedfdhe tywo packci pel ywereet W ddat i ng
significaﬁ%ﬁyagédﬁgégﬁfﬂgﬂ%enp%raf%re_ on the non-irradiated side of the
sanpl e Wi thddhatccast g monparedstal L haesarpletlfSh The o at YR oMt ai ni ng
no mcrocrystalline cellulose particles. 15 |n apothen, expandaeat taree
sanples\Mpuixumﬁﬁh@mﬁb?oa%bﬁgyﬁhﬁnégl88PF%305F1ng&ﬁTasf?sol ype coi
coating) to ne 200 x_30Q. urface @ +hd sieellolates. chat oneasangl e
(Sanpl e 1)°%t ec%‘?ﬁ"%ﬁ?ﬁgﬁgy%gdgalas”per sed therethrough 1  g/L

m crocel | ulgse pagtigl ehe. shipt Bewdetondes amstel 2D ¢SaRPIBI2Y, "Phe coi |
coating had spersed therethrough 15 g/L cellulose particles. the third
sanpl e ( Sampteodyystehéivei ceddatiof§ didf ndt-Tontain cel l ul ose particl es.
The three sanples were tested as descri bed above with heat applied to the
surfaces of the sanples having the coil 2a coatings, and the results are
shomﬂjhg FiLg. srioiheh! L8k HB&ent thres samples were prepared by

applying a coil coating (plastisol type coil coating) to

e

i y s I e sample
one 200 x 200 mm surface c©i 3 steel plates. 1In on \s)

d therethrough 1

4

{Sample 1), the coil coatning had dispers
g/L microcellulose particies. In the sacond 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 resultes are shown in Fig. 13. It can be
seen in Fig. 13 that the presence of 1 g/L of
microcrystalline celiulose dispersed in the coil coating
significantly reduces the temperaturs on the non-radiatad
side of the samples compared to the coil coating without

j lulose & the coil coating with 15
20 microcrystalline celluloss and the coil coating

i}
"

- o=llulose.

53]

g/L of microcrystallin

{

I the dispersion of cellul rticles
It can be shown that the dispersion OL cellulose pa



seen in Fig. 13 that t presence (-?f 1 g/L of rﬁCrocrystaQﬁtf—%E%Sif%l ose
di spersed in the coil coating significantly reduces thanTenperature on the
non-radi ated side of the sanples conpared to the coil coating w thout 30
m crocrystalline cellul ose and the coil coating with 15 gfL of

m crocrystalline 11-10: It Can be showd that the :-'Asper Si O bf ce~

ul bse particle S Date of Filing PFl4 : 19 October 20040, Hohawi bg an

aver age dﬁgvgaét£ﬁ|avékégeoﬁrhesgﬁﬁﬁéﬂﬁﬂﬁ+ﬁ?rP%J eT%pEs of pa?%t coating
conposi tions Wl have a” thernal,g;fﬁ§$ Lo; coatiingsiionaed &rom-the coating
conposi ti ans. tHpbsi 0§ BREST KRGS THK” T Wo sanplesbwﬁth %Eggcoatings wer e
prepared and tested (the .Te aﬂgé§8ﬁgﬁmﬁdté30@dt fi FRE“test apparatus as
describedtéﬁéméLMeFﬁgﬁéafxlz%gﬁfe to the surface of the sanples having the
coati ng. 10, 2Q thesresults of she Test r.ple with coating formed from

wat er bas&d"Fn mcrocrystalline Fig. 14 shows a water based ink wth 1

g/IL of compared with the cellu.ulosCC particles standard reference results
of the Test sanple (S

sanpl Ba% L 85K) rbe cgeen aidpatet he tr s8N BTG e T rom a
wat er celUsiigse %% ti S sanple Sanple A). F'%i 151§ng§eé@e Sample with a
prepared (the Test samples) and tested i

apparatus as described above with heat‘applieé to the |
surface of the samples having the coating. Fig. 1% shows
10 the results of the TeSt“Sample with a water based ink
coating formed from water based ink with 1 g/1l: of
microcrystalline cellulose particles compared with the
standard reference sample (Sample ). Fig. 15 shows thé
regults 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 n). It can bs seen that the presen?e of
the microcrystallins cellulose in the water based ink
significéntly reduces the tempsrature On the non—radiéted
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.

juct.ed witl 73 £i ting.
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;1 ose based ink with no microcrystalline conpared w th Pdteof &tineRFey:d
reference | t the microcrystalline ce.a. significantly He@eehes2@8 sjde of
the sanple with water based ink with_-aut, conpared to the canp.. water
based i nk coating water based ink tenperat”'re on the non-radiated coating

formed fromthat ink t h the coating2forned fromthe mcrocrystalline
cellul ose., A test:

was al so conducted with a w w filmcoati 25
M crocr y3t arrg r%{%%?l ﬁﬁ@?gsp ."il(?lgegh(éo .wfn?ﬂ“ﬁ r}%;ﬂ ncéo%tﬁln%&/e%g%e dry
particl e 5. -rds@ft begset BaRwl0 1M were digpersedaeven! yedmt Onapygndow film
materi al during manufacture before application to a =-Mass sheet (Sanple 1)

A sinmlartighasshsheéetlwas cal qfardd sdmradivkrelssi @ @Olsihpsar wi ndow
filn1containinf%no,nic

ocrystalline Cellul ose parti_tiges=1.}1 e ) . These
two gl asR2Eahpfes Wer ERCedtdtq'h ”ﬁﬁé” tr"@sttej‘alﬁglar 1% i WG i | ar manner to
t hat L:)desglglgj_:%%{gl'above with the heat applied to the surface Date of Filing
PF14 tober 2004 of the glass sheets having the wi ndow film coati ng,

and the results are showmn in Fig. 16. It can be seen in Fig. 16 that the
i nclusi.on of the mcr ocrysta% | i ne cel |l ul ose afarti cles_in the wi,ndow film

mat eri al 2h8Sh VASr RAFC SFFECICTSY st s js%htéb%%uf:?_@ﬂ' ' tﬁ/i_“i re
1. 02330-Bb00. B 330CEH By WhT Ck Bt ral 1 By Lic. ) Vers 10 di sper sed evenly
into a def boedoquanni prafudéd ebf iNghtdinghustralia 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

ot
[$2]

cellulose evenly dispersed in the foam and the second
sample (Saﬁple 2) had a foam coating with no cellulose
particles added. The same guantity 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 shown in Figure 17.
Fig. 17 shows that the presence of the cellulose particles

maintained the non-radiated side of the sample with the

b
Ui

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

30 containing microcrystalline celluloss stays at a much
lower temperature even after all the liguid has
evaporatad. The graph shows that it takes approximately

twice as long for that sampie to resach the same



f oam under high shear. Two steel plates were prepared
10 mm high wall surrounding an area 75 mmsquare at the ce
plate. One sanple (Sanple 1) had foamcoating -v;ith 1 g/L of
m crocrystalline 15 cellul ose evenly dispersed in the foam and the second
sanple (Sanple 2) had a foamcoating wth no cellulose wparticles added. The
sane quantity of foamwas. added .within ch dam Jhec{ Sappl gs were

t est ed int¢th]ée¥é§tlr§pﬁ§r§th§ssidﬁnpa“siwrﬁﬁha%%n“ann"e. to ﬁaﬁt@descri bed above, 20
with the he i-ed g d hesunface wleddhe sanph es havinagdi fhertoam coat i ng,
t oget her W?%Ogg g’rr%l elhavi ng no foam coating (Sanp|e 3%. Ttée resg ts are
shown in Figyeeylaigriifjcait shonst ittt ide resencef Tt HE BlP &Se
particles -maintained the non-radiated side of. the)sagpke W thkhe125 foam
coating comB&NDRF EEtY D IETHRTLT TS ajtgacf%\?\%?g terrpergt ure thr oughout

the 4)_mnute t. . %Q@één the curve occurs when the foamis
evaporsati ﬁ&dt glﬁémpzoﬁ wWth no nore liquid present-. The graph shows that
the |ower surface of the sanple with the foam coating 30 cont ai ni ng

mcrocrystalline cellulose stays at a nuch | F henpRerdlurgevughaf ter all
the |iqui dthabsll%ﬁ@@%@%ﬁ?lﬁ%‘gg@épﬂ‘tﬁ%ﬂﬁ ?ﬁ‘gﬁ“ﬁd fa etg a;gipr%m mat el y

twice as |ong for_ that,sample tRAaygachotheisarechat easof e e RE14 @ 19
Cct ober 2 ar tenperature as the sanple with the foamcoating with no
mi crocrystald i nereet i ohose phesentn Thisspiems fdicf PERSKEOERLE ygkiynout
significant for fire fighting as the tine taken t r icul ar

t enpenat urdspast tpgt feam £5ef ?Péféﬁnt)?of;coggaﬁ% ni;l%rﬁ n%efg{:ér}’étp%%a%% It will
be appr eci at ed ersong skilhed in the hatentBIneroUs: VareAbrens and;
or nodifi c%’f?%ﬁﬁ‘}/né?csﬁglﬁrfg 3 tTtlgl% the i%e%ﬁ%é% as shown in the specific
embodi nent s, Wt heuhsl@edepariti rg if rempthe sspix i 1o Seapevef ap@elPhvent i on
as broadly described. The present enbodi nents are, therefore, to be

consi der edréatalictigspects as illustrative and not restrictive. 15 It is to
be understood that a reference herein to a prior art docunent does not
constitute an adm ssion that the docunent forms part ofthe comon general
know edge ip thet, pe understood that a reference herein to a prior

art document does not conetitute an admission that the

- « ) - - 1 he
document forms part oi tne Ccommon general knowledge in th

art in Australia or any other country.



art in Australia or any O her country. Date of Filing PF#4
2004 28 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE E FOLLOWS : JatTh
conposition conprising (i) a supporting nmedium and plurality of a

cellul ose particles, having an average dry particle size of |less than 10um
di spersed in the supporting nediumin an anount of |ess than about 10 g/L
excl udi ng agueausT Qabk ngneRNPesit fansyaedant ed:f ok apphicgation to 2 . 2 4
. 5. 25 E. A coating conpote conposition according to claim1l wherein the
coating conposition contains 0.0002 g/L to 10 g/L of cellul ose par- A
coating cqnposig@qg%gggprd; gﬂgLaLnk; Qfm%$W@§g9i” t he coating conposition,
contains l'ess than 5 It of cellufose-paFticlés. A coating conposition
according to any(pne:;ofughakBnal ntai3mwherei n the supporting nediumis a
liquid or foam A coating conposition according to any one of clains 1 to
4 wherein the suppbrtinglrediunyi s’a”palpt obased: Leorpssi tHaohnA @oat i ng
conposite ¢ i according to any one of clains 1 to 3 in the formof a film
materi al adapt ed*Yo Be° 4ppl Fed'to-a surEc”6 form a‘‘édati‘hd™n the surface.
Cate of Filing REl4,:. 19 Ontober 2004,Si, , .

in o an amount of

less than about 10 /7.

iy

excluding agusous Coul

[

ng compositions adapted for

ot

application to paper.

2. A coating compog:ition according to claim 1 wherein
the coating compozitisn containag 0.0002 g/L to 10 g/L
of cellulose particlas.

TR

3 A coating composition according to claim 1 or 2
wherein the coating compogition contains less than S
g/L of cellulose particles.

20 4. A coating compoesition 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 1s a paint based
composition.

6. A coating compositicn according to any one of claims
1 to 3 in the form of a film material adapted to be
30 applied to a suriace 7o form a coating on the

surrace.



7. A coating conmposition according to claim®6 wherein
conposition is a plastic film 8. A coating conposition vy 0 any
one of clainms 1 to 3 wherein the supporting nmediumis an adhesive. 9. A
coating formed froma coating conp05|thn according to any of clainms 1 to 8.
10. An article or structure wherein at 1Teast one surface of the article or
structure has app|ied t:gd te@yeaatd ng. fordak-drom a: COatkiing 6compasiitn on
according to any one of clainms 1 to 8. 11. An article or structure
according to cl airh< G ostered mate: cdat ithgt F s* a” nu+trb|§*k5yer coating with

one or nore |ayers of the coating being forned froma coating conposition
accordlng to any one of clains 1 to 8.

B 0

8 I coating compogilich acoording Lo any one ol clalms
5 1 to 3 wherein ine cupporting mediuwn is an adhesive.
s 7 coatina formec o s coating composition according
to any ong or SSA L e R
10 10 En article or siruliure where at least one suriace
of the article «r structure applied to 1t a
cating formed lrom & coating composition according
to any one of ciaims 1 Lo
15 11 An article or giructure according to claim 10 wherein

the coating is & muliiple laver coating with one or
more layers of the coating being formed from a
coating compositicn according Lo any one of claims 1
to §.

20



