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WD 2005/ 019356 PCT/ EP2004/ 008656 5 10 Fire Retardant
Coating Conpositi ons The present invention relates
to fire retardant coating conpositions, their
‘@re aration and use. 15 Coating conpositions are
BAMR5AMPStsed to coat the surfaces found i n PCI/EP2004/008656
bui | di ngs, for exanple walls, ceilings, floors and
furniture. Such surfaces are usually coated at
anbi ent tenperature of about 5 to 40C using brushes,
rollers, pads or sprays. The coatings include paints,
| acquers and varni shes. Such coatings can bumin the
event of a fire in a building. 20 Fires inside
bui | di ngs and ot her structures cause substanti al
damage and often loss of life both fromthe heat of
the blaze as well as the snoke generated. A source of
fuel in such fires is the coating on the surfaces
found inside buildings. O course, such surfaces are
often repainted many tines and, over 25 the years, it
IS not unconmon to have ten or nore coats of dried
pai nt thereon. Such multiple coats of paint, although
unlikely to be the initial source of the WD
2005/ 019356 PCT/ EP2004/008656 2 fire, will certainly
feed it thereby prolonging its duration and increasing
the damage caused. To be effective inreal life

situations, {heRIfORGArIASICH R Coinoshitfl NIS MUS!
be of low flamablTTITy I ds

sufficiently robust to maintain their integrity in a
fire such that the paint |layers and other 5
bstrates beneath are substantially prevented from
ﬁfgﬁi prasgnt invention relates to fire retardant coating compositions, their

preparation and use.

Coating compositions are commonly used o coat the surfaces found in
buildings, for example walls, ceilings, floors and furniture. Such surfaces are
usnally coated at ambient temperature of about 5 to 40°C using brushes,

rollers, pads or sprays. The coatings include paints, lacquers and varnishes.

- Such coatings can burn in the event of a fire in a building.

Fires inside buildings and other structures cause substantial damage and often
loss of life both from the beat of the blaze as well as the smoke generated. A
source of fuel in such fires is the coating on the surfaces found inside
buildings. Of course, such surfaces are often repainted many times and, over
the years, it is not uncommon to have ten or more coats of dried paint thereon.
Such multiple coats of paint, although unlikely to be the initial source of the



In order to nmake objective conparisons, a system of

5

certification by national bodies has been set up.

Such certifying bodi es have devel oped various testing
rotocols to assess the effectiveness of the fire
2896 coat i ngs. These vary i 0 in severi t PCBEP2004/008656

specifying different substratgs, for exanple flammble

Versus.,. non-fla | e, and whether or, not the substrate

i eo%ﬂc%%ﬁt@&img%b Bribgiedysprolenging its duration andhineapasing the

[oF:THA agpl the nore,severe test is BS 416

Rfipfdge GRBATTR G Biodlls B 751 TR Siiai G, faerefditec fit setardant
| . ) ) f )

Akinks AN I Bty AR sl of Guficionly robust

¥o fradumain fheirPimd sirdRd {61 §ith $hAtenp gaint layers and other

i ncorporated by reference. The test nethod iIs

spbsirales behoath drb substantially Srevedtodi@omrighiting. e in

London and reference libraries The nost chal | engi ng

substrate for the test is the Warrington bl ue board
which 20 is plasterboard coated with 10 | ayers of

ﬂ%{f rent ints. This is then coated ith.a fire .
s R mhda phigeee SppeCEORs & mstemal aaricnion by naional
BB T BEST 56t o SIRA R erfiood, Bolied Wove SRl e, various testing

getetddofto BsKels %&ﬁ&&ﬁegigg%lﬁg gg:r ﬁgé‘oﬁl 'gl;aaﬁP héﬁﬁ;ﬁsésp These vary

bi nder, particulate non suc

"

10 iinoveyarity bynsiceifyiig different eibstidied, (fof cRUMPN FlabmthbbR versus

15

20

25

titani um di oxi de) and/or extenders (for exanple clays
dron-Brgymahlevand whether loemot dheisubstratierig rosdirevated swidh previous

) 4t B S o s sy s i 5 76
SHAEP e oS I S B8 Bl s
4B PR, BE thucH), BEEniTHS Bho SORMABEn OF hie’ Miitage sprpad of
eahés) for( prodduet B8d WHieh 9 heidia RESYERAES Y RE&EehceS The test
method is available form the British Standards Institute in London and
reference libraries

The most challenging substrate for the test is the Warrington blue board which
is plasterboard coated with 10 layers of different paints. This is then coated

with a fire retardant coating, subjected to the test and the result assessed.

Known fire retardant coating compositions contain fire retardant materials. In
addition, such coatings may also contain polymeric binder, particulate non-
binder solids such as inorganic and/or organic pigments (for example rutile
titanium-dioxide) and/or extenders (for example clays or talc) as well as other

optional ingredients such as structuring agents (for example laponite or
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known as the pignent volune concentration or PVC and

is normally expressed as a percentage. In this

context the term pignent includes all matter which
remains particulate in the final film The concept of
PWOCE4B5appl i es to pol yneric noul di ng f or mBEHEPIYHHEL08656
A general discussion of PVC can be found 10 in Paint

kST AR G0HGSGie STt R, GERIR bage Jtgohelgr White

ROk Ban bl aReRRIRAYAIRLT 0, ot Gant "t er ol &

referred to above include organic is hal ogen
conmpounds such as chlorinated paraffins and brom nated
materials. Chlorinated polynmers and copol ynmers such
dbhoblimawi parfticaldtd tndttd coniined hya aepbeatity Cohfigred with the
thensel ves fire retardant by virtue of” their hig
ctiotad rvioheme @itthatdricthmatiag diehadiag fitm foinsing polymesic binder) is
:éiad al one, or together_ w th antinmpny conpounds such

R | #forihet pigmente volumet corgentitionorr dBVLD and dn normally

AR b g OB e B R gt e
g B R aE Bt BB Bt

S
i gﬂﬁﬁgr iadi FHonk h t {Coesh
t (greby r}%gggl%g ftéﬁ%ﬁlr?ggﬁi&t%o%ﬂ g%ﬂthﬁgﬁls Iognilegnd/ or be found
| insPdintvned Surface Chatings Faited by R. #fahsdwturne abd publislved in 1987
tend to 25 produce high snoke density and corrosive .
EllisnHorwopd; aatcpegs dg4ndhe cmtﬁaée of phiche pege egre herein

handl i n ti conmpounds and hal ogenated naterials
WP@&E@%&%&HQ& ng process is itself a cause of
concern for the health and safety of the workers

i nvol ved. Dust produced by sanding flane WO
2005/ 019356 PCT/ EP2004/ 005656 4 retardant paint

f’ﬁ@i@hpimtﬂr@f&mﬂﬁﬁﬁﬁﬁﬁeﬁ%&%ﬁe&”ﬁi abB¢e fichfie organic

halogen compounds such as chlorinated paraffins and brominated materials.

Chiorinated polymers and copolymers such as polyvinyl chloride and
.polyvinyledene chloride are themselves fire retardant by virtue of their high
chlorine content. The halogenated materials may be used alone or together
with antimony compounds such as antimony trioxide or antimony pentoxide
which are thought to act as synergists. One proposed mechanism for the mode
of action of the halogenated and mixed antimony-halogenated systems is that
they interfere with the mechanism responsible for producing high energy
radicals in the gas phase of the flame thereby reducing the magnitude of the
flame and/or its temperature. Such agents are effective but they tend to
produce high smoke density and corrosive gases in the fire causing more
damage. Furthermore, handling antimony compounds and halogenated
materials during the painf-making process is itself a cause of concern for the
health and safety of the workers involved. Dust produced by sanding flame



environnment. - Alternatives to the halogen fire

retardants include a class of conpounds that s produce

wat er vapour or carbon di oxi de at el evated

tenperature. Exanples of such materials are the neta

WSS such as Huntite (3MyCOBxCaCCO3)  aRGT/EP2004/008656

Hydr omagnesi te (Ngs(CCB)4(CH)%x4FQC» and net al

gégraxides, such as alumniumtrihydroxide al so known
Aiant RARh eontAYERg antitmaRy nergates| am additionali bezard for the

T el talso sonetinmes referred to as fire retardant

fiTrers."Th the 1o early stages of the fire such

filler materials are believed to rel ease the carbon

di oxi de or water thereby preventing flanes taking hold

or extinguishing any flanes that have al ready taken
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gl ass-li ke chars can be nore effective. Zinc borate
iSuch imatemialy ere the unetah carkionntes| suchhas Ehatite t(3MgCO;xCaCOs)

SRRSO 2AHE) Sobndat bamsies, ch s
T S EE A Y -

VRO AR 1B SOAIE rEr RO MBRRERTEY n the
reatlyritages obtle fesoueh fillah halkdrealgaske b%%@f@%&@g the carbon

gl.assy chars that are nore robust. In addition

idiexideorewater therahynpreveniing dlangesf taking okt dﬂ&ﬁﬁn%ﬂlishing any
[ y which is nmeant an 1 nsulatin oam

t b
Mﬁaﬁi@%gﬁ qdy takem bold. Heweven ndknown diSatgzantage is that

A8 At R BB R iidischkeilite. dsourco i o a -

phosphor us conmpound WO 2005/ 019356 PCT/ EP2004/ 008656
5 '

Ol

At higher temperatures, materials capable of producing glass-like chars can be
more effective. Zinc borate is an example of such a material. The chars thus
formed are thought to act as a physical barrier blocking heat reaching the
substrate beneath the painted surface. Unfortunately, such glassy chars are
very brittle and have a tendency to fall off the very article they are intended to
protect. More recently mixtures of glass-like materials and ceramic-like

materials have become available and these produce glassy chars that are more
robust. |

In addition to these are the coatings producing fire retardancy by
intumescence, by which is meant an insulating foam is produced at the
temperatures found in a fire. Typically, an acid source, a charring source and a

foaming agent are required. The acid source is a phosphorus compound



generating phosphoric acid at high tenperature. The
charring source nmay be any source of carbon; the

polynmer of the filmformng resin can be sufficient.

The bl owi ng agent is typically urea produci ng anmoni a

WO 2005n935enper at ure.  However, intunescent ceariERYS4/008656
of ten have poor decorative propertl es and s

overcoating themw th conventi’onal, that is non-fire

r gtreerating phoslﬂmmgacldgwinghltbmperaaﬁee Ther cireing @urce may be
wetting which can result Iin an unattractive final

appeseine of carbay; 8bs petymen ef thesln formisgeresitf can be sufficient,
5 bt .nmcf;i‘?"@ 3§ epiglii i hrasncing H%Qxa@nsémhgh fempeature

bRl bR ihring\S4HF helg FAGCAE0GRRYe propities and
5 p@#érb@éﬁlfg" the&®S Wi ”c%tiggé% ”ﬁ:[a*”}%“ h@h"ﬁﬁe retardant coatings

formul ations is also hese no
f gemerhldy treates probioms oflventiog WiALh che keagnai @ﬁi unattractwe final
materials such as polyvinyl chloride as the polyneric
bappearange. Cerechl or 70, a 15 chlorinated paraffin wax,
whi ch are thensel ves known to be effective as fire
retardants due to their high chlorine content as

di scussed above. O course the presence of the

A5 RS R e s
[ e e R

aTke e oflisach Asted 9211[:51* péﬂtiwésyas \ﬁehfef&daﬁvg hg gaﬁ;a PVC (in

t hat hal ogen-free coating conpositions can
apartieular Hegsh tHWMC18%) pélynrarrmoaliing rfermalmommts also disclosed.
properties. W 20051019356 PCT/ EP2004/ 008656 6

AFBesed il ingt franenlatiops,ohoweveraalsal cydainf helogenated materials

t ar dant t
"Such agnpolgrg%y}lnghlonde as the polymeric binder or Cerechlor 70, a

15 chlorinated paraffin wax, which are themselves known to be effective as fire
retardants due to their high chlorine content as discussed above. Of course the

presence of the chlorine produces dense smoke and corrosive gases during

combustion.

20 EP 0 833 862 also mentions coating compositions although specific

formulations are not revealed and high PVC, halogen free coatings are not
disclosed.

Surprisingly, we have now found that halogen-free coating compositions can

25 be made at very high PVC and of improved fire retardant properties.



conposition conprising filmformng pol ymer and

inorganic fire retardant material characterised in

that the fire retardant material conprises a

conbi nation of fire retardant filler particles and a
wonals/gkannat e and/ or a s netal hydroxy stanpat/€r2004/608656
wherein the overall PVC of the conposition is from 75

to 97% By halogen-free is ne&nt that the coating
cAcgordinglyn there ulsstproviddd va f hakgeh-fidel figenretardant coating
containing fire retardant materials. 10 Preferably the
fearapositian ceomepmsing riilan forming pobamen gnd cimpogartic ofirei setardant
able t of f .wat er. and/ or _carbon _di oxi de when the

jve

dppiegial ogbﬂq&%e@x&s@v@tt q Hidre getapdanty malepal acompEses a
fo [ r flhkane in.a fire. Mre
tRBinafiof of RS Felefodhy, HAGE mufidted S a YoURL stampaic gpor a
¢ C ] : . . _
et TR B AL Bloif Bl ovBrll F Y 8RR RARS fon is from
M & 9pgnnates may be represented by MSnG3 and t he
nmetal hydroxy stannates by Msn(OV6. Preferably the
netal represented by Mis zinc, nagnesium calcium
strontium barium iron, cobalt, nickel or copper. 20
Preferably the nmetal is zinc as this produces .

d8y delogen-fiee és meant thet dhe goating icomposhiomis substantially free of
" substantially caolourless. Even nore preferably the

ﬁl\?ﬁ‘age%‘w ggﬁ"ﬁﬁﬁé’f‘%ﬂ"@aﬁlﬂ@shydroxy st annat e.

Sui tabl e conbinations of filler particles and netal
10 stannates and/or netal 25 hydroxy stannates include

m xtures of the filler particles and the stannate(s).

T i e, i RS o s i i
REET/ Wik O 768 Cafbon’ dRYxede rvilidry the driletir @oa’tgirg3l ifl@Rposed to the

material conprises the fire retardant fil
elevated temperatures found in or close to a flame in a fire. More preferably

the fire retardant filler is selected from the group consisting of huntite,
15 hydromagnesite, aluminium trihydroxide and magnesium hydroxide.

The metal stannates may be represented by MSnO; and the metal hydroxy
stannates by MSn(OH)s. Preferably the metal represented by M is zinc,
magnesium, calcium, strontium, barium, iron, cobalt, nickel or copper.
20 Preferably the metal is zinc as this produces effective fire retardancy as well as

being substantially colourless. Even more preferably the metal hydroxy
stannate 1s zinc hydroxy stannate.

Suitable combinations of filler particles and metal stannates and/or metal
25 hydroxy stannates include mixtures of the filler particles and the stannate(s).
These may be added to the coating composition pre-mixed or seperately.



particles coated with the netal stannate and/or the
nmetal hydroxy stannate as this produces nore
effective fire retardancy. More preferably, the
coating is bound to the filler particles. A suitable
WORNE2356 a fire retardant filler coated s. PGEER2®4/008656
nmet al hydroxy stannate is aluginiun1trihydrate coat ed

i hydroxy stannate, available as Storflam

with zj.nc

qupEeratbf dher fre yretardanti meateriahrehmprisest the offire retardant filler
conpri ses from.100 to 2000% and e referably from
RRESS Foated Bith e Retal sanmais: aaior dhémeialpardshey stannate as

a -1 he fi tar t aterdal ..

B protliols By CRkey fub b BT s g, the costing is
oy I r .

coati ng &%rfggeg?#{eig@kﬁ?espgrhg{)l y g m@g@ﬁ fﬁeﬁ%%h@gﬁygr coated
s Swith aometdlr Bjdroxy! stahhae &5 alemBhtmarahydiite \@arPRth zinc
preferably from8/7 to 93% Preferaply at”|east 65% of
tedrexastanate; avaidahjo as Starflans ZAHY .ded by the fire
retardant material. Although not wshing to be bound

by this theory, the very high PVC of the coatings of
the invention not only allows very high levels of fire

ret ar t.. 20 materials to, he incorporated int e

o‘?ﬁei?}ﬁdﬁ@aih%@fe Tetargen {COMPIIYES anﬁﬂ &@Qw%oand more

fd ' rznino. [ [t he  film

e SraBH kBt BOOATDYsco g WEweR' e Hint Sollink Ralymel” Most
10 fpreferalyatia Tné fefard i xﬁﬁﬁ ' 514009 i

F%rrml afing at such %%%ﬁ@\%ﬁg(% 'e%égggb?éggegﬁ ﬁ]oe(m} as this

deredueds ¢heproptientuinebalahce tofefie@ akiardakeyandi dthep driedl coating

particular, there is a tendency for the wet coating WO

AWOBENES356 PCT/ EP2004/ 008656 8 to form fissures as

it dries creating a dried, solid coating with cracks

init. This not only produces an undesirable

appear ance but, of course, reduces the fire

Preferably the PVC is from 80 to 97%, more preferably from 85 to 95% and
15 even more preferably from 87 to 93%. Preferably at Ieast 65% of the PVC of
 the composition is provided by the fire retardant material.

Although not wishing to be bound by this theory, the very high PVC of the
coatings of the invention not only allows very high levels of fire retardant

20 materials to be incorporated into the dried coating, it also resulis in a
minimum amount of film forming polymer in the coating. As it is the film
forming polymer that is the main flammable material, fire retardancy is
thereby further improved.

25 Formulating at such high PVC can reduce some of the desirable properties of
the coating composition. In particular, there is a tendency for the wet coating
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retardant properties of the coating resulting fromthe
exposure of the flammable material beneath to flanes
and heat. 5 Large particle size materials nmay be used
to overcone this problem By large in this context is
WO0¢5/01995¢ t he particle size distribution exPENEBIN4/QIRES6
sub- mcron up to 1000 mcrong, preferably fromO0.1 to
750 mcrons, nore  preferably fromO0.1 to 500 microns

dRdosnifissurasas i deics caesiing s dried, solidocoabingiwithictackadn it. This
G S EpRites' i SeriaRIE appoamaPe Hkhebh e mdiges the fir
IR Rt oE 4, ohhd {pliify YR oxposure of the

il gchirlable fridbsrial inRaOiol arfiés JadPhepe! ght of is the

particles are up to 50 mcrons and from5 to 25% by

wei ght are greater than 50 to 100 microns and fromb5

to 25% by wei ght are greater than 100 to 200 m crons.
Particles above about 200 microns can produce a
tleangaparticlefsize materials enay be aised 40 iovgrcomenthds prablem. By large
snmoot h final ,appearance is required the particle _size

ks soRtesh 15 sennd ek parisls sizei distriputioseexgends from sub-
CRiS R, 8,508, B TR SR 0.1 TR R S, more
BN Bond D500 SRAMCAnc i RES Sy frgm 0.1 10 200

Statdtons WHeke She Paitidles drefishstitialBuspHicHT Vi Size T-E&g? to the

resultant 25 dried coatings can thds ‘contain fibres
ufliateterb AVher® the partickesgade mon-bohericabthe lsizei refers to the largest
signifjcant texture in the dried coating. These may be
sEmenson. by routine experiment. WO 2005/ 019356

PCT/ EP2004/ 008656 9

Most preferred are particle size distributions where 50 to 90 % by weight of
the particles are up to 50 microns and from 5 to 25% by weight are greater
than 50 to 100 microns and from 5 to 25% by weight are greater than 100 to-
200 microns. Particles above about 200 microns can produce a textured effect
in the dried coating so where a smooth final appearance is required the particle
size distribution is preferably substantially free of particles greater than 250

microns.

The particles are preferably substantially spherical as coatings containing
them are smoother and more robust. However, some particles with a high
aspect ratio, such as fibres, may bend and coil during drying. The resultant
dried coatings can thus contain fibres of up to about 3 mm in length without

exhibiting significant texture in the dried coating. These may be selected by
routine experiment.



Al t hough the size and distribution of the particles

| argely determnes their effectiveness in preventing
the cracks and other defects fromform ng, the type

of the material itself will affect the fire retardancy
WO 001838t i ng conposition. s Preferably nonPCraremiybissse
materials are used. More preferably, inorganic

materials are used. Suitable éxanples of such

non-fl ammabl e materials include fly ash, cal cium
carbonate, clays, talc and glass fibres or spheres.

CANOUB g S0l P 1 Y s
sefifectivencsxanprlesenfing fge élackaad bitRe deBARORS féXming, the type

suitable glass fibres are available fromWigley

Fobthesmaterial tselfiveill affectithe Soerectartancirdlthedoditdg c4Mposition.

Uﬁg&r@wetra enang PAT 1mfibres or fromFibertec )
5| hrelensplyy ammable coatpriels WeR wseg2 Olore dpreferably, inorganic

t gen me M caogl ass. Suitable exanples 15 of holl ow
g’ltn%eél %ﬁ@rl@g are available fromWigley Fibres as

glass mcro balloons. A suitable exanple of calcium
carbonate is Durcal 130. Preferably, such materials
conprise fromb5 to 40 % by weight of the coating

T QuitabialdxampléP bg gﬁff‘ﬁ fn%’i:ﬁaﬂ’éﬁﬂnfab erifls ﬁ'ﬁ?ié/fd%yﬂﬁlsﬂ,hﬁqlcium

of the coating 2 ormmulation and eveéen

pearbenatb) Elafys,omlﬂ.&ﬁdo%%&ﬂb)‘es/\@f @pherel. FIi ask @dniptéses hollow

formyl ation. Preferably the coatinhg conpdsition
10 celpminarsilicate sphares axtraciad fmempubrerised dael dshoFiltite™ 200/7 is a

ProtgbLF aamblss o s By hhctype Esa@ples ohuiiRbianglass fibres are
PSR o JRREEES 3P P AT Bcon D 3R Sargeiset, England TA4
CHRSBidr e B0 DA b DS D ot
dMiichiganf UBAe023204 fder the tradename Microglass™. Suitable examples
15 of hollow glass spheres are available from Wrigley Fibres as glass micro

balloons. A suitable example of calcium carbonate is Durcal 130.

Preferably, such materials comprise from 5 to 40 % by weight of the coating
formulation, more preferably from 10 to 30 % by weight of the coating

20 formulation and even more preferably from 15 to 25% by weight of the
coating formulation,

Preferably the coating composition contains at least one component selected
from the group consisting of pigments, rheological modifiers, flow aids,

25 dispersants, extenders, antifoams, crosslinking agents and biocides.
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consi dered hazardous to the environnment and i n many
cases the users of the paint dislike the odour they s
roduce. By waterborne is neant that at |east 50% by
Y0136t he vol atile material or the carriPEI/EPRGHHIE6SSE
of the coating conposition is_water. Mre preferably
the organic solvent level is ffomo0.1 to 30% and even

oPeeferably theaoating commsitiomistoaebyorne iaghthisadbbe thebalount of
pai nt ., conposi ti n.ga/bst preferably he coating ]
&I tSFn’g’ﬁﬂF sfeg:@@ dey the 1afmppplerof dwing ndtyisg|ofethe applied
10, Pr.ef I ' I t d f

SofE, SR, Yol BB’ G ¢ bl e ahsidpehchumBions to the
e . h ‘ )

SRRl By sl thE sl WCtis D8R ikt odour they

splodent SBy weateorne i By¢RAhAl ¥CRhst ?@Ww rﬁi@ﬁf‘ 8 the volatile

ester alcohols such as texanol and parafffr

switasial sors theh casrieblimid B0 the doating ecompositionl s water, More
O gani ¢ so] vents, K preferably water conpatible organic
sB‘i%%?ﬁ @ qregsicyselvent lewel rdsrfami Mhlt tee H)Pénand neven ore

oretetARie BT B o Xosk sty sieiel of fho tefa Hagznﬁﬂﬂfmﬁiéﬁég_ Most
! ! _ Y

SR8, he Voot boRastil Y, BRI A S ordamic gpivent.
dPofexably, twheie R4k s8R dnfdhre (R dC g(grt é)f%@gfﬁg%g{r{)ﬁ% substrate

is 1 pack. By this is neant that t

cwetling of dispersioheoflited pditiondate! mattet, hwagenéctipiible or water-
Furthernmore, other than perhaps reducing the viscosity

bipleble salyentsomref ussl. s Bxamples xofy suek esyitatlef solvbets include

esseniial in rsdieqt ﬁ%ﬁ required to be mxed in .

FHGByieng slye, bengy: n’@cq deshen ggohols sughasdewnnol and paraffinic
[ [1F rdapnt .cpating. Such a ready

PG S W RE TR0 BRI 28 ¢ on |

advantage that it does not have a limted 'pot life'

beyond whi ch any unused

Organic solvents, preferably water compatible organic solvents are also useful
in increasing the open time of the coating; that is they extend the time it takes
for the coating composition to dry. This is especially important for coatings
formulated at PVC above about 75% as they have a tendency to form defects
during drying.

It is preferred that the coating composition is 1 pack. By this is meant that the
liquid coating composition may be used direct from the container.
Furthermore, other than perhaps reducing the viscosity by the addition of
solvent, say water, no further essential ingredients are required to be mixed in
order for the coating to develop its intended propetties as a fire retardant
coating. Such a ready for use coating composition has the additional

advantage that it does not have a limited 'pot life' beyond which any unused



WO 2005/ 019356 PCT/ EP2004/ 008656 11 coating nust be

di scarded. Suitable filmform ng resins include

addi ti on polymers and condensation polyners. The term

pol ymer is used herein to describe both honopol yners
WO2005/%86] yners. Sui tabl e exanpl es of addi t POTVEP2004/008656
pol yners can be derived fromacrylic acid esters and

net hacrylic acid esters, am dés, nitriles, vinyl

nevatiig iBustisddiseardedr ene and its derivatives and

vinyl "esters such as vinyl acetate and vi nyl

versatate. 10 Using the nonenclature (neth)acrylate to
represent both acrylate and nethacrylate, suitable
(meth)acrylic acid esters include the al kyl esters,

pruitahie rrming (1esins) inolyden tadditioro pplymers and condensation
%ﬁﬁ%ﬁ}%@r ﬁate, buiyl (neth)acrylate, 2-ethyl_ hexyl

( r)ﬁ @ e Aolvmes iy used \aeksip dorgeseribe both homopolymers
( h rvlate,. 1s Small anounts of acrylic acid
Séﬂgt%%ﬁﬂgﬁﬁg%rylic acid may al so be used. Hydroxy
functional nononers such as hydroxy ethyl

(et h)acrylate and/or hydroxy isopropyl

(meth)acrylate, may al so be included. Preferably the

B\sitH1e @X%PY%f dﬁlﬁ"\/ﬁ g&ﬁﬂn&? Qh b € ;i%ocﬁi;lzaic%lic acid esters

(meth)acrylic acid. preferably t

raridy methacsylie acideestérsp anided) witrited, Raaylyinanemess hély bs styrene
20 hexyl acrylate and acrylic acid and even nore

sk ity derivativesraadevinyleestersgiuch as inyl agktate end vinmyl veesatate.
is 50.5:48.5:1.0. respectively. Suitable exanples of

10 condensati on pol ynmers include pol yesters and
pol yur et hanes. Urethane-acrylic hybrid polyners, where

0ol 30505, Tl A 1o BRI ol sfe and
ACRRIIARE R ZANANTREGRE acid esters include the alkyl esters,
preferably methyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate,
2-¢thyl hexyl (meth)acrylate and alkoxy poly(oxyethylene) (meth)acrylate,.
15 Small amounts of acrylic acid and/or methacrylic acid may also be used.
Hydroxy functional monomers such as hydroxy ethyl (meth)acrylate and/or
hydroxy isopropyl (meth)acrylate, may also be included. Preferably the
addition polymer is derived from the esters of (meth)acrylic acid. More
preferably the addition polymer is derived from methyl methacrylate, 2-ethyl
20 hexyl acrylate and acrylic acid and even more prefetred is where the weight

ratio of these monomers is 50.5:48.5:1.0. respectively.

Suitable examples of condensation polymers include polyesters and
polyurethanes. Urethane-acrylic hybrid polymers, where the urethane and
25 acrylic addition polymer portion are closely associated may also be used.



12 The glass transition tenperature, or Tg of the
addi tion polyner may be varied by copol ynerising
nmononers of appropriate Tg. Simlarly, by varying the
anount of hard and soft coreactants the Tg of the -
VORIEAE% on pol yners may al so be varied. | RCTEP2PO4BOF6s6
pol yners which are hard, soft_or internediate Tg s can
made whi ch, can produce a rg%ge of desirable
gass Ugnsbion teaperaiunt; ordkg ohtheraddition polymer e be varied
%8?“” . Pref.erabIIX Tg of .the po] yner used as the film
KPReISINE Moromekssetappropab] gmSimjatyeisbvarying the

f = n.jore-preferably, from io -30

LB Uit abll oM En USRS 1R S et inenSaion pelymers may

alliobe vagielie TRNthis Gl | B e ts yery ..

hi gh PVC. The i sm%gﬁlggﬁgée%é%%@dﬁg@@ inlgtimediate Tg
5 pahybeematly wikich vah prodeds a rhisse éFGesh%MPE{Isigél roperties, such

di ssolved in organic solvent or water; of a |s]|?)e|p5| on’

8Ibprdness ie thevdried coatippl yner exists as particl es

dispersed in a liquid carrier nmedium Such di spersions

are often referred to as | atexes. Preferably the film

formng resin is a dispersion polyner and nore

TaetFas Ye 2 i’%iibﬁ?ég%p% {eohln dpemingoresar 1 trom -60°C to
| i o ] ,
1S S ST S 0 B B Bk om
10 pPBEfter3WLY Ty 1dvér T8 rrr%ql?‘lﬂéi‘@ﬁﬁe Bf’éf@frﬁﬂ aag%g&t@%’ov?raecoherent

made by emnul sion poly at1on process.
clotedi cogtisgda forevappt very hightFeCsubstrate at a
t hi ckness sufficient to 25 produce a dried coating
t hi ckness of from0.3 to 3.0 nm preferably fromO0.5
to 2.0 mm and nost preferably from0.8 to 1.25 mm At
ﬁggﬂgf %ried coating WO 2005/ 019356 PCT/ EP2004/ 008656
m 10rming resin may be a solution polymer by which is meant that the

polymer is dissolved in organic solvent or water; or a dispersion polymer
15 where the polymer exists as particles dispersed in a liquid carrier medium.

Such dispersions are often referred to as latexes. Preferably the film forming

XD

resin is a dispersion polymer and more preferably the liquid carrier medium is

substantially water, The weight average particie diameter of such latexes is

preferably from 0.01 to 5 microns, more preferably from 0.1 to 3 microns and
26 most preferably for 0.1 to 1 microns. |

Preferably they are made by emulsion polymerisation process.

The wet coating should be applied to the substrate at a thickness sufficient to
25 produce a dried coating thickness of from 0.3 to 3.0 mm, preferably from 0.5
to 2.0 mm and most preferably from 0.8 to 1,25 mm. At higher dried coating



t hi ckness, for exanple greater than 0.5 mm nore than

one coat may be required. Preferably, dried coating

t hi ckness of 2 nmcan be achieved in 2 or 3 coats.

This can be achi eved by brush or roller application
WOZBEHES¢ ol | er application is preferred. S5PCHEBI008656

to achi eve such coating thicknesses the nedi um shear

viscosity should be, preferaﬁly fromO0.6 to 6.0 Pa.s,

rthickmpsse ffor a&:ﬂamﬁleogneatdﬁ than503 nia, sn@edtipneonewoat may be

preferably from21l.0 to 4.0 Pa.s. The viscosity is

ﬁ@q@@etb &reﬁﬁrahlwcd@@dr@aangdhm:asmef 2ungceambeachieved in 2 or

Vallakijﬁﬁg”o tagved B (TUBh or g licR PG oAGM akthpugh roller

rt nunber 455N/ 65) rotating at 562
%§ﬁ$£@@ﬂ£F npor nt pai nt properties are al so
affected by the very high PVC of the invention. For

5 exanpl e, stain resistance and scrub resistance nmay be

i5

20

25

1s unacceptably poor. In these circunstances the dried

ITay efde@f tof aERievet fichaBbaté@a tthitknesdER Ofet tdb@hﬁﬁy sh&r viscosity
overcoated with a second different |ayer of

shoukhbe opreferably ifirogn vh6 db 6.6 Pasugiore prefesabliy from 1.0 to 5.0
fire retardant to the extent of the coating

aad evemmase w¢fmb Iyyfrom; k0itavid Pasn Theaiseasiiy) is sgeasured

ey Wﬁagf‘ﬁ" a%ﬁegiéfs'e&mﬁgeg GEIBRPT SheSi motruments,
o TRAREARBh, EEARGH FEmard 054 A x| 98" Reh ST ot hrical

dfdbe(@ahqytﬁﬁbﬁfﬁsw%so@éﬁhﬁ ratssg hf19 comnposition and
a second dried layer” of coating conposition

characterised in that the second layer is of a
different 25 conposition. Preferably the second | ayer
is coloured and containing pignments in addition to

tQthenimportanipalnt puperiiesieLdss 6ffEatd ERMeAR9 $igis PVC of the
invention. For example, stain resistance and scrub resistance may be
unacceptably poor. In these circumstances the dried layer of fire retardant
coating composition may be overcoated with a second different layer of
conventional coating which, although is itself not fire retardant to the extent of

the coating compositions provided by this invention, nevertheless does have

acceptable stain and scrub properties. Surprisingly, such a system has good
fire retardant properties.

Accordingly, there is provided a fire refardant coating system, comprising a
first dried layer of fire retardant coating composition and a second dried layer
of coating composition characterised in that the second layer is of a different

composition. Preferably the second layer is coloured and containing pigments
in addition to titanium dioxide.
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14 Such a two product system has the added advant age

that a fire retardant system can be produced offering

a range of colours without the need to fornmulate a

range of col oured conpositions which are thensel ves
PRRS/HEBSEr dant . Optional |y, the second coat PREEPPEIS656
is fire retardant. 5 In cases %A,here t he adhesi on

between the fire retardant coa conmposition and

tuchs abtwe qednet ppstemohas rthe aqld@gead\rantag plasf & rfigdretardant

t“%m?p%nﬁ S SDASUCH] cOTRPRIE o TS Of BN itk bR eed to
ija%sﬁ W'ng% ﬁ@sgofgﬂgefd&gﬁ)@ﬁué& a\&ﬁ%@t %Eé Shemselves fire

el f b
??F%ah@gt iglgﬁll&n%egﬁlc%g%&%%lﬁfeo prov1 es a “met hgd

of form ng a coated substrate conprising providing a
substrate and applying onto at | east a portion of the
IS substrate at | east one layer of a coating

dmnpases twhereothet ddhdsiore betweenatie fied retardamt tdoating ymwmposition
to dry. The i nvention further prqvides a _coated

Sanpw RoeIOLingdeguates i is @I@Bﬂeésﬂlmotheeccaﬂpgesystem
cepEpTes” BolayShal Prifiss, bebverst (i sHBRGHE Fbd the fire retardant
SR8 et Bl e HTHGRUTR %yqeé‘%%# P 58 puiers are

I ;ﬁ{ﬁj
??J%%ﬂ Fg?g@d?gtag‘g{&%og / OngggllﬁCl:lsz | EP2004/ Oﬁlgg ltselfbe fire

Besbdrdant."t EW a clay thickener is available form
El ementi s, Stol bergerstrasse

l-

The invention also provides a method of forming a coated substrate
comprising providing a substrate and applying onto at least a portion of the
substrate at least one layer of a coating composition of the invention and
allowing the layer to dry.

The invention further provides a coated substrate comprising a substrate, such
as for example a wall, ceiling, floor or article, coated with a coating

composition of the invention.

The invention is further illustrated by the following examples.

The ingredients referred to in the examples are listed below and are available

from the suppliers listed.



370, Col ogne, Germany. Dispelair CF246, an antifoamis
avai |l abl e from Bl ackburn Chemcals Ltd at s Wiitebirk

I ndustrial Estate, Bl ackburn, England, BBl 5SX
Acticidem CHR 0107, a biocide is available from Thor

WO 03aPRfn Avenue, W ncham Northwi ch, ChesRCTEP2004/008656
Engl and, CW 6GB Orotan 731 and Acrysol SCT-275, a

di spersant and thickener respfctively are available
from Rohm & Haas at Lenni g House, 2, Masons's Avenue,

to Croydon, Surrey, England, CR9O 3NB Propyl ene d ycol

i LTMy t .

TR QY 4 R RCAE RRVakb o r A i is) SWbergegstrasse
AR @olbghe, Toétmanydi spersant is available from Cogni s

at 40551 Dussel dorf, Germany 15 Storflam ZAH and

BRI dnidi R B vl FRBIACRRER CaFtticals Ltd a
* OGRSk Rall BRI, Ol o B

AR e I A0 3rbies ks a g Vatiblpitrom e bagint Wigcham Avenuc,
e NCHBR Clefi Rl (VR etE oo

M croghassrm 3004, glass fibres is available from

FPB¥RR ec 7B hang: Agrysob S T-2748, aBlispavantdndthidkenertrespectively
G labien JOoR, R o Hlans. it BeAnies House, o) MaseRss dhvenue,
10 S?#%ggﬁg {“tI? : t aﬁ?%Cﬁ@%NEngl and WD 2005/ 019356

Propylene Glycol is available from Petrochem Carless at Cedar Court,
Guildford Road, Leatherhead, Surrey, England, KT22 9RX

Disponil™ A1580, a dispersant is available from Cognis at 40551 Dusseldorf,

Germany

15 Storflam™ ZAH and Storflam ZHS are available from Joseph Storey & Co
Ltd at Heron Chemical Works, Moor Lane, Lancaster, England, LA1 1QQ

Natrosol™ 250 MR and Aquaflow™ NHS 300, both thickeners, are available
from Hercules BV Aqualon Division, at Noordweg 9, PO Box 71, 3330 AB
Zwijndrecht, The Netherlands

20 Fillite™ 200/7 is available from Fillite at Goddard Road, Astmoor Industrial
Estate, Runcorn, Cheshire, England

Microglass™ 3004, glass fibres is available from Fibertec Inc at 35, Scotland
Boulevard, Bridgewater, MA 02324, USA

Warrington Blue Boards are available from Warrington Fire Research Centre,
25 Holmesfield Road, Warrington, Wal 2DS, England
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DULUXT"' Trade Vinyl Matt Wiite is available from

| nperial Chemi cal |Industries, Wxham Road, Sl ough,
Berkshire, SL2 5DS, Engl and Bl anose 7M 31C SCS 9554 is

a cellulosic thickener avail able from Aqual on, 9,
WOSHEH0aLPs6 3336 LH Zwi j ndrecht, Hol | and s ExxBOT/EEX04/#08656
avai | abl e from Exxon- Mobi |, 4600 Parkway, PO Box 122,
Farehaml%l—iarrpshi re, PO15 7AP, ¥Engl and Texanol is

UGN Traden VasfinMetCWihieals a@iitabletfrems Iipesial Chemical
D 51149 * Kol n, Germalergl China clay D and China O ay
o

dogdustiies WVexbamR ead,é¥lough, Berkshire, $8,25D8, (England f r om
I merys, John Keay House, St Austell, PL25 4DJ,

EBBlahagsl 7TM BOE SESTI3HA {s5a lckllaly iéd‘ﬂh%l&hb% gggilmrﬁ'ofnsz&qualon,

avai l abl e from Hunt snan Ti oxl g Tees
19 Noedweg, 33REIPDRijidretlnloBeadr oc A32 is al uninium

trihydroxide and is available fromlIncenm n, Schachen

Tross0f A0 38 valblen frbih KGRI 400 ValpREF BT Hox 122
DHaitipsHire, PO SZAR #4 ngl and Durcal 130 is

cal ci um carbonate in the Yor O?E| arge particles and
el i€ Suiaple MR Eiimen S BE8harm Chatldlbthsiesss GLD 51149

' i,mpel l er bl ade of 100mm di aneter is added
tc%éﬁlsicr%st?ﬂggrti on 564.68 of Tap Water (1) and 23.2 ¢

%I: .BentothW ilst_stirring at 500 to 1000 rpm .

ring; ¢lay il apd G i(ﬁf?é’dsﬂﬁl’en%&)@l:ﬁ bathnexigaders and presavailable
Yo AL SRERSEON, 118 L SR Br'ss YBr2R05(-0h0356

Tioxide TR92 is titanium dioxide pigment is available from Huntsman
Tioxide, Tees Road, Hartlepool, TS25 2DD, England

Securoc A32 is aluminium trihydroxide and is available from Incemin,
Schachen 82, Holderbank, CH-5113, Switzerland

Microdol H200 is a dolomite extender is available from OMYA, Curtis Road,
Dorking, Surrey, RH4 1XA, England

Durcal 130 is calcium carbonate in the form of large particles and is available

- from Omya.

Examples
Example 1

To a 2.5 litre container (diameter 150mm) fitted with a dispersion impeller
blade of 100mm diameter is added the first portion 564.6g of Tap Water (1)
and 23.2 g of Bentone™ EW whilst stirring at 500 to 1000 rpm. Stirring is

continued for about 5 minutes until a uniform dispersion is formed with no



17 obvious signs of aggloneration. To this mxture is
added, whilst stirring and in the order indicated in
Table 1, the ingredients of portion B in the anmounts

shown. Storflam ZAH i s added slowly over a period of
WOSHS/03936 nut es.  When all of the ingredi ent BCRIER2004/008656
added to the container, the resulting mxture of s

Poﬁr,t_i on A and Portion B are dil'épersed usi ng hi gh speed
SRPPYH §lgs @mgglomerm ‘Y thif onixaeLit aﬁiﬁéﬂ,ethilst stirring and

g&%ﬁﬂ%&@p H{(géépﬁégg ! tl’?%fé h;?gdiicgﬁ%ro%%&eg inrthe amounts
e S PABPRTRdaed slaribeves ApeDodek about 3 minues.
o P P B i Tl decly s BPRAG, Siciifidg Mixture of
® Sa 0 et poo e b8 dpfsctilsife ek (hbed deiife ot 2000 10

GOsrpm dos abost fifieenanimitete tCfRmY 10T ndlIbAS:. STH: ipgredients of

of.an 731(25% 1.23Q 37.7 Propylene dycol 2.3
%?f{ilon 'sagé ¢ Added in theprdeindicated linrfablel Uil slow speed

0 9356 PCT/ EP /008656 18
]s"t)igﬁné HPaS é% rpm us?r-lrg a i?e%olpg st15rrer fitted with a 100 mm
diameter paddle blade until a uniform consistency is achieved to form the final
10 coating composition.

TABLE 1
Wit% g
Portion A
15 Tap water (1) 18.435 564.6
Bentone EW 0.759 232
Pottion B
Dispelair CF246 0.205 6.3
20 Acticide CHR 0107 0.198 5.8
Orotan 731 (25%) 1.230 37.7
Propylene Glycol 2374 72.7
Disponil A1580 0.205 6.3

Storflam ZAH 42,73 1308.7



Nat rasol 250MR 0.040 1.2 Tap Water (2) 2.612 80.0
Portion Cs Fillite 200/7 21.093 646.0 Acrylic

pol ymer latex* 5.822 178.3 Acrysol SCT-275 0.957 29.3
M crogl ass 3004 2.391 73.2 Aquaflow NHS 300 0.096
WO 2005/019956 The acrylic polymer latex is nade BGT/BP2004/008656
emul si on pol yneri sation process and has a nononer
onposi tion of nethyl methacryf ate/ 2-ethyl hexyl
;H%ﬂ%iﬁ@ﬁm ic aci d.640wei ght ratio 50.15)48.5/1.0
respectively with a calculated Tg of 6.4C. The solids

Whtet 0% by wei 15 The non volgatd | e cont ent
g?q:he cogzt)iSng i's 7135/06%/ wei ght. The tul ated PVC
of Exanple 1 is 95% The Rot ot hi nner viscosity neasured
at 25C was 3 Pa.s. 20 Conparative Exanple A Dul ux
Trade Wiite Vinyl Matt paint was used as the
ive exanple. The Rotothinner viscosity

measured at 25 C was 0.83 Pa.s. WO 2005/ 019356

s AGH{1EPYPPA/ 008656 1 st Method A rinhgton Bl ue
Board supplied by thgl'0 %uf actur.er pr\é\-%régﬁed with 10

I . int. Th ' board i db
S aer fe? ok 1o o i o

Acrysol SCT-275 0.957 293
Microglass 3004 2.391 73.2
Aquaflow NHS 300 0.096 29.3

10

*The acrylic polymer latex is made by an emulsion polymerisation process
and has a monomer composition of methyl methacrylate/2-ethyl hexyl
acrylate/acrylic acid of weight ratio 50.5/48.5/1.0 respectively with a
calculated Tg of 6.4°C. The solids content is 50% by weight.

15

The non volatile content of the coating is 71% by weight.

The calculated PVC of Example 1 is 95%

The Rotothinner viscosity measured at 25°C was 3 Pa.s.

20 Comparative Example A

Dulux Trade White Vinyl Matt paint was used as the comparative example.

The Rotothinner viscosity measured at 25 °C was 0.83 Pa.s.



the Warrington Blue board and allowing it to dry and

age for 3 days. 5 This specinen board is tested
according to BS 476 part 7, a summary of which is

detai |l ed bel ow. The specinen is nounted in a

W 293U ed hol der and is exposed to a radi ZRT/EP2G4/008656
panel for 10 mnutes. In addition a pilot flanme is

a’EpI ied to the bottom corner Yf the speci nmen during

t hestfMiethodi nute of the test. The time required for

the flame front to reach reference marks on the

R O I W e A ey win 0
gttt it ey DA S o o

Wemington Blapiicaed and allbwingitdp airg andagd fYAB daggt on
Bl ue board in three coats using a nmediumlength 20
spile (about 12 mm roller and allowed to dry. Each
coat was allowed to dry overnight before the next coat

. applied.. A drijed coating, thi ess of 1100 .
ﬁ?@.ﬂo“'ﬁgclpa%b%% dested g g t@fﬁg Alaas T-eemmgry € which
faar ﬂt@[yl§ ore being subnmitted to the BS 476 part
fgtdgél oeégg{éss fire retardancy. After 1.5 mnutes
the flame had spread 40 nm and after 10 m nutes had

spread 50 nm 25 fromthe reference point. WO
2005/ 019356 PCT/ EP2004/ 008656 20 Preparation of

SPiee spesimeén i ene@tell 18 aoRFRAebbled hdlHeEX AR &pbséf o a radiant
applied to Warrington Blue board
10 panel for 10 minutes. In addition a pilot flame is applied to the bottom corner
of the specimen during the first minute of the test. The time required for the
flame front to reach reference marks on the specimen is noted, together with
the exient of the flame spread at 1.5 minutes and 10 minutes after the

beginning of the test.

15
Testing
Preparation of Specimen 1

The fire retardant coating composition of Example 1 was applied to the
prepared aged Watrington Blue board in three coats using a medium length
20 pile (about 12 mm) roller and allowed to dry. Each coat was allowed to dry
overnight before the next coat was applied. A dried coating thickness of 1100
microns (1.1 mm) was achieved. This was allowed to age for 3 days before
being submitted to the BS 476 part 7 test to assess fire retardancy. After 1.5

minutes the flame had spread 40 mm and afer 10 minutes had spread 50 mm

25 from the reference point.



using the same nethod as for Specinmen 1. This was

5
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further coated with the coating conposition of
Conparative Exanple A, in tw coats. The dried s
coating thickness achi eved was 1100 m crons and 80
wa0erig93sespecti vely. This was al |l owed to dPZT/APIHOGEE6S6
for 3 days before testing according to BS 476 part 7
to assess fire retardancy. Aféer 1.5 minutes the flanme

hRfepsis: am&ps?mmﬁjzafter 10 m nutes had spread 50

mm fromthe reference point. io Preparation of

Egggﬁﬁgw\%g@ll UXs Tra Vi nﬁi& E\tlt of %an@aﬁﬁtlvg?tpﬂﬁlgﬁboard
prep ?giéfsw peC| rre exg@g?la?btﬁs%goa S o?o%tﬁd with the

Wedati@a tonosAIHO of t Compaiitive ERamipledA! ¢h A% 8¥&saThe dried

dri ed coating thickness of 150 nicrons was is

accbatm&ﬂmlﬁtess avkicwdd wasd 100 dhigromsdamd §0f micr8nslagspectively.
L{Sre testing according to BS 476 part 7 to assess
was allowed yo dry ead age fond daye befqre testingeaceanding to BS 476

SB@ﬁffdtﬂ%%g%qﬁ et Ahao rBuRL g A Aed Spig 40 mm
S el gl S 1R Rl Ot £ IHE Sl BERE ' "

specinmen is coat ed with conventional, non fire
retardant paint or not. Further Exanpl es 25 Exanples
2, 3 and 4 Exanples 2, 3 and 4 were nmade according to

tme mopgggcmelﬂg_scri bed in WD 2005/ 019356
PCT/ EP2004/ 008656 21 Exarrpl e 1 but using the

ORGE308, FURNB SRR B o oot 10 e
U prepusePEgSlE WadiiioNBllle board using the same method as used in the
preparation of Specimen 1 except that 7 coats of the wet coating composition
were required to achieve a dried coating thickness of 150 microns was
achieved. This was allowed to dry and age for 3 days before testing according
to BS 476 part 7 to assess fire retardancy. After 1.5 minutes the flame had
spread 300 mm and after 10 minutes had spread 440 mm from the reference

point.

J)

The spread of the flame when using the coating compositions of the invention
is shown to be significantly reduced whether the specimen is coated with

conventional, non fire retardant paint or not.

Further Examples

Examples 2,3 and 4

Examples 2, 3 and 4 were made according to the same process as described in



zinc hydroxy stannate) as the fire retardant nmateri al

5

10

15

20

and Exanple 3 used Securoc A32 (al um nium

tri hydroxide) and Storflam ZHS (zinc hydroxy s
stannate) in conbination. Table 2 Exanple 2 Exanple 3
BRI @IH6 W/9 wt/g w/9 1o Portion A Tap RET&P200408656
451.4 451.4 531.7 Bentone EW?22.5 22.5 0 Portion B

15 Dispelair CF246 7.7 7.7 9.2! Acticide CHR 0107 6.1

6Egamiple 1 Gudsing’iBé in@eWenddakd §larktithés ihdidBEaPin 'Péflﬂe 2
G ycol 70.4 70 4 0 Exxsol D40 0 44.8 20 Texanol

Zﬁg%lpﬁﬂ oxI de %%&W?%%%%' nagég%‘?{mm& coated with

RiGhe By drok 8
Storflam ZAH 1313 %2% ?g‘?ﬁge‘}%t dzﬁf %a‘io&é le 3 used
Sseauroc A32 (altifidivdn Otrihydroxide) and Storflam ZHS (zinc hydroxy

stannate) in combination.

Table 2

Example 2 Example3 Example 4

wt/g wt/g wi/g
Portion A |
Tap water (1) 451.4 4514 531.7
Bentone EW 225 225 0
Portion B
Dispelair CF246 | 1.7 7.7 0.2
Acticide CHR 0107 6.1 6.1 6.7
Orotan 731 (25%) 30.6 30.6 55.1
Propylene Glycol 70.4 70.4 0
Exxsol D40 0 0 44.8
Texanol 0 0 29.9
Disponil A1580 6.4 6.4 15.3
China clay D 0 0 2113

Tioxide TR92 0 0 229.7



S Mcrodol H200 284.6 284.6 0 Tap Water (2) 276.3
276.3 615.9 Blanose 7M31C SCS 9554 4.7 4.7 17.9
Portion C Acrylic polyner latex* 172.2 172.2 358.5 to
Primal ASE 60 6.1 6.1 0O Durcal 130 410.5 410.5 0 *The
WOAWIYI356| yner |atex is the same as used i nPEXERYIOHF008656
1. 15 The non volatile content of the coating
conposi ti ons of Exanples 2 an® 3 was 70% by wei ght
cley Supkemd was 683% by wei ght. Thexggadcul at ed PVC
of Exanples 2 and 3 was 91% and of Exanple 4 was 75%
8mR2AQ hi nner 4igqgosity of gt he cogl
2Stotfl 13'1?.‘1 ﬁéﬁat 25C were

conposi tions of Exanples 2 and neas

7 Pa.s d 1.2 Pa.s_ respectively and of Exanple 4
@Qrﬁa@@'gs WO 20059019356 1PEH EP2004/ 608656 23
Further Testing Preparation of Specinen 3 The coati ng

dyequuec A3t of Exanpl@ 2 wadigi@ied to Yarrington
Bl ue board s using the sane nethod as described in

14,0 2 j on of ci men Is wasallowed to
5 {ﬁpé
dry Ig’yg’?ﬁ%ﬁ and 2[ eén one cégﬁ'—ggf t he cgati ng

it of | e 4 was_applied. Dried coatings
g&{{fﬁ?@@ﬁ 1122 2ibet ons and?ﬁ ni cr 06k5.Pespecti vel y
wer e achieved. Specinmen 3 was allowed to age for 3

Blanose 7M31C SCS 9554 4.7 4.7 17.9
Portion C

Acrylic polymer latex* 172.2 172.2 358.5
Primal ASE 60 6.1 6.1 0
Durcal 130 410.5 410.5 0

*The acrylic polymer latex is the same as used in Example 1.

The non volatile content of the coating compositions of Examples 2 and 3 was
70% by weight and of Example 4 was 53% by weight.

The calculated PVC of Examples 2 and 3 was 91% and of Example 4 was
75%.

The Rotothinner viscosity of the coating compositions of Examples 2 and 3

measured at 25°C were 1.7 Pa.s and 1.2 Pa.s respectively and of Example 4
was 0.6 Pa.s.



days before testing according to BS 476 part 7 to
assess fire retardancy. After io 1.5 mnutes the flane
had spread 30 nmm and after 10 m nutes had spread 30
mmfromthe reference point. Preparation of Specinen 4
WO 2905@1834%re procedure was foll owed as for th&CT/EP2004/008656
preparation of Specinen 3 except that the conposition
of Exanple 2 was replaced witR3the conposition of
Exanple 3. The dried filmthickness achieved for
conposi tions of each of Exanples 3 and 4 were 1122
m gi.cr.ons respectively. Fire retardancy was

LB i ng to BS 476 part 7. After 1.5 minutes
the fire had spread 30 20 mm and after 10 m nutes had
repadationnof Specintens3 r ef erence point. 24 dains 1) A
hal ogen-free fire retar dant coatl ng conposition

CTHR G chinpbiiiBh! d¥ BXAipROY X fa}pm%d th rtgnféfh% board

r et ar dant r|a

5 ruesimg cﬂh@tsamt skilald 80 desdiiRe] tn the ticﬁﬁ offS gf 1 This

retardant filler particles and a st annat

Wae aBOthidocdry overnighbiand dner ene cb#lﬁobbhercmlahng\(ﬁni;fosmon of

}2‘5 S|t|on|sfrom75to 97 % 2) Afire
vasappdedo i coangs ob thickgesso 1822imicrons and 80

E%ﬁisﬁﬁé SebriERiyolbe e gkttt SpeBined o was calaveed ip age for 3
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10 4.8iminutey tHd Ahmehadgiraad S0 mad ahﬂ a‘ﬂégtlo foffstes had Spread 30

|nor anic fire retardant materi al le to give o
watrefroanthereferenbepoulitoxi de when |n the formof a
dried coating and exposed to the el evated tenperatures

found in or close to a flane in a fire. 4) Afire
retardant coating conposition according to any one of
the preceding Clains characterised in that the fire
retardant filler is selected fromthe group consisting
of huntite,

Preparation of Specimen 4

15 The same procedure was followed as for the preparation of Specimen 3 except
that the composition of Example 2 was replaced with the composition of
Example 3. The dried film thickness achieved for compositions of each of
Exampies 3 and 4 were 1122 and 80 microns respectively. Fire retardancy was
assessed according to BS 476 part 7. After 1.5 minutes the fire had spread 30

20 mm and after 10 minutes had spread 30 mm from the reference point.



hydr omagnesite, al um niumtrihydroxi de and nmagnesi um
hydroxide. 5) A fire retardant coating conposition
according to any one of the preceding C ains
characterised in that the nmetal hydroxy stannate is
zinc hydroxy stannate. 6) A2¢ire retardant coating
conposition according to any one of the preceding

Claim8 ai nrs characterised in that the fire retardant
material conprises from 100 to 2000% by wei ght of the
filmformng polyner. 7) Afire retardant coating

1) A alogosiree Gire eatardant cupting @mposition @bmbhsing i efiadfoding polymer i)

moroe Y FPR AL 5ot bRl b 3EiE 378 BBl rBleg8! comprises -
combigatinrpol fires resardant ftiler pagiviest and ahaetab glanahte ard/dr £mestal hydroxy
sanndsb QePi e eEfE0E B g BrisERER 8 b WP

retardant coating conposition according to any one of
characteris

receding Cains.. .in that the . . ,
2) A A8 TR ShAheS bRl A hEnd o Syt shareitivesinihat the fire
retard@Omaferiaf complses fMe. retartianttfilled plaﬁtic!sté. céitedwith! the meta]! stannate
[ t .coatin onposition according to any one o
andlo{ﬁé%&@&ggro&gséngﬁﬁs characterised in that the
conposition is waterborne. 10) A fire retardant
coat. i conposi tion.accordi o.any_,one. aof the _ ]
o) A T AR RAT BB S ho Y 0 il 4 Bractoisea n trt
the inargemiodiré retardanhinatenial SLdiss mﬁgilvelolﬁwaehﬁr?d/@r%arbaﬁ H:;:&ld@swhen in
0 1000 mcrons in diapeter. 1 A fire retardant
the foffof & o888 see o il Eolehly Hor g atecibripgratiss ouse inid lose to a
flame ined firedant coating conposition according to any one of

the preceding O ainms and a second dried |ayer of
coating conposition characterised in that the second

4) A fimy sstardanioGoatingdi EdrapesitionC acgpeding ité narfyooihdi@f thé Msrbcedid) Claims
A ho f,farmng a coated substrate conprising . .a .
charadlo SRR turtine S todeE il Foiniod Eoupesas i of huntre,
hydrorpagresie, aiiminiuen sihbarokide @andimdgp@siimdiardxaieer of a
coati ng conposition as defined
5) A fire retardant coating composition according to any one of the preceding Claims
characterised in that the metal hydroxy stannate is zinc hydroxy stannate.

6) A fire retardant coating composition according to any one of the preceding Claims
characterised in that the fire retardant material comprises from 100 to 2000% by weight of

the film forming polymer.

7) A fire retardant coating composition according to any one of the preceding Claims
characterised in that the composition also contains at least one component selected from the
group consisting of pigments, rheological modifiers, flow aids, dispersants, extenders, anti-
foams, crosslinking agents and biocides.



in any one of Clains 1 to 11 c) allowing the at |east
one |ayer to dry. 13) A coated substrate characterised
in that said substrate is coated with a coating
conposition according to any one of the preceding

cl ai ns.

8) A fire retardant coating composition according to any one of the preceding Claims
characterised in that the composition has a medium shear viscosity measured at 25°C of
from 0.6 Pa. st0 6. 0 Pa. s.

9) A fire retardant coating composition according to any one of the preceding Claims

characterised in that the composition is waterborne.

10) A fire retardant coating composition according to any one of the preceding Claims
characterised in that the composition contains substantially spherical particles up to 1000

microns in diameter.

11) A fire retardant coating system comprising a first dried layer of fire retardant coating
composition according to any one of the preceding Claims and a second dried layer of
coating composition characterised in that the second layer is of a different composition to the
first.

12) A method of forming a coated substrate comprising a) providing a substrate b) applying
onto at least a portion of the substrate at least one layer of a coating composition as defined
in any one of Claims 1 to 11 c¢) allowing the at least one layer to dry.

13} A coated substrate characterised in that said substrate is coated with a coating

composition according to any one of the preceding claims.



