Fire Retardant Coating Conpositions The present
invention relates to fire retardant coating

W@ op0$4356 ons, their preparati on and use. CoatP@IEP2004/008656
conpositions are comonly used to coat the surfaces
found in buildings, for exanple walls, ceilings,
floors and furniture. Such surfaces are usually coated
at anbi ent tenperature of about 5 to 40 C using
brushes, rollers, pads or sprays. The coatings include
pai nts, |lacquers and varni shes. Such coatings can burn
in the event of a fire in a building. Fires inside
bui | di ngs and ot her structures cause substanti al
damage and often loss of |ife 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 nmany tines and, over the years, it is
not uncommon to have ten or nore coats of dried paint
thereon. Such nmultiple coats of paint, although
unlikely to be the initial source of thefire, wll
certainly feed it thereby prolonging its duration and
i ncreasing the damage caused. To be effective in rea
life situations, therefore, fire retardant coatings

nmust be of |ow &t L i h v -well as
sufficiently rouH%i g@“ i ?.Rgggﬂﬁiﬁﬁﬁgﬁﬁity in a
fire such that the paint |ayers and other substrates
beneath are substantially prevented fromigniting. In
order to nmake objective conparisons, a system of
ThE' Pf%éeﬁ?t'hb%gﬁﬁn” lhfidcto $&taldmtPE6 RS coRpositidhs, their
certifying bodies have devel oped various testlng
pREsraieh andugssess the effectiveness of the fire
retardant coatings. These vary in severity by
speci fying different substrates, for exanple flammbl e
ver sus

Coating compositions are commonly used to coat the surfaces found in
buildings, for example walls, ceilings, floors and furniture. Such surfaces are
usually 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 heat 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
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non-fl anmabl e and whet her or not the substrate is
overcoated with previous dried |ayers of flammable
wW@20080193861 exanpl e of the nore severe test i s BI/BFR04/008656
titled Fire Tests on Building Materials and Structures
part 7, which describes the néthod of test to
fidet willi ceetdinky ¢ead $t fiereby girotdngding ity duesitors pmdathoptasing the
flames for products and i'ch is herein incorporated
damagefecausede ToThe effestivednhred] life aitabtiehs ethicogfiore,hfire retardant
British Standards Institute in London and reference
coatings atst beeoiMosy flanamabiifyrthemsetvasasewedras suffrosently robust
is the Warrington bl ue board which is plasterboard
tq gnasdain theirointegefy 1of adiire esusht thati the pamnt dayers and other
then coated with a_fire retardant cgQatipng,. .subjected
sulstrates Degeatirarowbsiasially pesyesiadiitomn witing o
retardant coating conpositions contain fire retardant
materials. In addition, such coatings may al so contain
pol yneric binder, particulate nonbi nder solids such as
I nor,gani ¢ and/ or organi c gi.gm’-}nts (for e e rutile
LbaR

I jordex thmee é) SCIYR P IR Sict SYStEBt oé%gp | lgatign, v national
bBidscaEN Pch S5HPoSerbeoEianBE DIipbRAYE 5T BloerT arous testing
PRl 1E SRR e SRR RReSs, bf Phe HIRTRLGIRECEitines. These vary
E T e et -
npHEEfIRELIE A WhcthBl o Ktk UBSHALEIT BYBRQHIE] ith previous

d@fe_dﬁ\dgeﬁwéf flanfifEPR! pAne*RhGSERShIROAhRENE RN &R e tE&t is BS 476
this Tontext the term pignment 1ncludes all matter

titldcRirecn@its nPBuilidens Meterials hadfStweattuiéd pa1|'t'f71,e\x/h10h describes

concept of PVC al so applies to polyneric noul di'ng

themmutlaid ofstesitgedetemhint shesdasyifioitiRVo e lsarfacenspread of

flames for products and which is herein incorporated by reference. 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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0o in Paint and Surface Coatings Edited by R Lanbourne
and published in 1987 by Ellis Horwood, at page 364,

wao b@soossent s of which page are herein i ncor poPEIL/EP2004/008656

reference. Typical of the fi rg retardant materials

referred to above include organic s hal ogen conpounds ]
bentomites clayisyy coalesdinmselviants (ford ekampledientyl alcohol or white
materials. Chlorinated polynmers and copol yners such as
spisitydntifoantingragentsiand povcidesiy| edene chloride are

t henselves fire retardant by virtue of their high

chlorine content. The hal ogenated naterials may be

used al one or together with antinony conpounds such as
antinony trioxide or antinony pentoxide O which are .
TheowaJumea of particiateymattgr sosfaimedip achyveatimgeermparad with the

for the node_ of action _of {he hal ogenated_ and m xed . .
totpl veBHpe ] thecdiaed goatjng £ine u@mghglmtﬁ@émmg yeegic binder) is

wth the chani sm responsi bl e for produci i gh, .
KBRBL, 3 e RMBIeRt | Fohgae. Shsntiatan ot \EHG 4L} dsy normally
and/or itgs.

CREsrA RS betsetire dR B aext B iopd BEmepEinchudes all matter

e P Bortich ol et fbny The ERBRES. HERYRS Ao dbplies to
' AL : .

PR SER ORI g0 AT dREEHIGh G LYt be found

AN B S HEAORaRRLERERN BPR KBS 4 Welbished in 1987

st produce etardant pal n
b?orElﬁaniﬂWHd,ﬁﬁf%égeeéﬁﬁ,s the defidnton! WREhr paker are herein
he environment. Al'ternatives to the halogen fire
in@@@ml@@@ﬁsbyf@ﬂemsa cl ass of conmpounds that produce
wat er vapour or carbon di oxi de at el evated
tenperature. Exanples of such materials are the netal

carbonates such as Huntite (3MyCOsXCaCO

Typical of the fire retardant materials referred to above include organic
halogen compounds such as chlorinated paraffins and brominated materials.

Chlorinated 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 paint-making process is itself a cause of concern for the

health and safety of the workers involved. Dust produced by sanding flame
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and Hydromagnesite (Mg5(CO )4(OH) x4H20 and net al
hydr oxi des, such as al um niumtri hydroxi de al so known

w@gooahwssai um tri hydrate; and magnesi um hydr oxPCGEEP2004/008656

These are also sonetines referred to as fire retardant
fillers. I'n the early stages 8f the fire such filler
retatdmmtapaimr eoheliniige dintiono®y eaestdshancadditiontlokbged for the
or water thereby preventing flanes taking hold or
caxrronmendhi ng any fl ames that have already taken hol d.
However, a known di sadvantage is that they are not

very effective at high tenperature. At higher

tenperatures, materials capable of producing
Aalass;like chars can be nore effective. Zinc borate is

terpativies ¢o dhe halogen faeartaidantthimotide 2 ¢lass of wompounds that
are thou%ht to act as_a physical barrier blocking heat
predias wgtemeapaiser eatbobediozide aheleyated tampenataree Examples of

o AT e S« o Mincic0,
al Jud et (Mes QRO Y Ol andimeta ohwdyoxides, such as
T A P
SO 5 A AR T bR 1 e
hATRTSES 6f fc iR Sulch, et biferldR % beliex Pidlgase the carbon
dicdde r(ﬁdwaféletlﬁﬁr'ﬁgy Bﬁg{s]%?%ﬁg f&rﬁ@@?@{]ﬁgi‘%%ld or extinguishing any

conmpoundgener at | rtrc acrd

flagigettak Have dhtadyaskén horPUHOKRY, B&kifvn %ﬁk‘é&sﬁaéﬁﬁge is that
carbon; the polyner of the filmformng resin can be
tlseyf techetnverydffedtivyanBighoRpipdratungpi cal |y urea

produci ng anmoni a at hi gh tenperature. However,

i ntumescent coatings often have poor decorative

properties and

pomed

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



overcoating themw th conventional, that is non-fire

retardant, coatings generally creates problens of
wowrdsiomgsehi ch can result in an unattractive fPCHEP2004/008656

appearance. EP 0 833 862 discl oses a process for

coating inorganic filler partiPcles such as magnesi um

oS RHigdBheg %ﬁ@a@i?@éﬂi&%ﬁ%@ﬁn E&?ré’\" The %ﬁh@hg douice may be

COI’TpOUﬂdS he use o coa | er particres as

aﬁgr@wf@é af ¢artbon;i thel ot dff thepAlhi foulndng lresid ¢dipbe sufficient.
% pol ymer moul di ng fornmulations is al so di scl osed.

Theeblowimg agery Saypidaity arsa prodwing amhsonimat diigh temperature.

hal ogenated materials such as polyvinyl chloride as
Haweper, yimpuinesoéntd eoatingCaoféerh Iave? poon dddovativetpoperties and
paraffjin wax, which are thensel ves known to be

s owerensting: thent i withr eosveationaljuthatois heon-fisegietardant, coatings
chlorjne content as di scussed ahove. O course the
generallie eregfes problpms: o fhweping wish senggseldramnpgattractive final
corrosi ve gases during conbustion. EP 0 833 862 al so
ARPRYIABSS- coati ng conposi tions alt hough specific
formul ati ons are not reveal ed and hi gh PVC, hal ogen
free coatings are not disclosed. Surprisingly, we have
now found t hat halogen free coating conpositions can

R0 5E 8B a5kses Sopracest & rn(é‘if’ 5?@@%@ ngsticles such as
to. gL Ao s it iy SRV RAAIE B8, detefh fin compounds.
18 R RSO AR ol Jow TYC G
ﬂa‘?ﬁét?ﬁ? rl%s§ thaf'1 37 %@!ﬁ% %@u?d@%t P&mﬂlﬁﬂﬁﬁ&,@&aﬁsé) Odisclosed.

ydroxy sta ereln the overa

THReCAITAGIHG $Brin®ildtieH8, however also contain halogenated materials
such as polyvinyl chloride 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.
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75 to 97 % By halogen-free is meant that the coating
conposition is substantially free of hal ogen

w@emwsalasang fire retardant materials. Prefer abP@T/EPm04/008656

fire retardant material of the coating conposition is
able to give off water and/or 6carbon di oxi de when the

iRd; ti bS 18X h t e i
AT T o 5T PR A T haORIPHRR, | RIPCIGARIAR  coating
cRugicRiBoh Yedhpribinge filed Q‘bﬁﬁﬁlﬁ% fpdlkﬁierl anddhesgatcf firsnretardant
the group consisting of huntite, hydromagnesite,
nadteniabi ghatactdrystdoxindethapdthmgfiesi rotaidatt oxnaterialheomprises a
netal stannates may be represented by and the netal
coyabinationt afi fireerctasdaBriilbed particles eamblay mdtel standate and/or a
represented by Mis zinc, magnesium_cal cium L
nsctab dyiduoxy Istannate wheorein dbeaivieralhi¥€) ob the sppeposition is from
Preferably the netal is zinc as this produces
Tt e fire retardancy as well as being
substantially col ourless. Even nore preferably the
nmet al hydroxy stannate is zinc hydroxy stannate.
Sui t abl e conbi nations of filler particles and netal
st anpat es and/or netal hydroxy stannates, i ncl ude .
w%af@&@-&eeuﬁéneam that ;%etq 188 GOTEPOSIEL0N bﬁnﬂﬂlsé%@}@u}’ free of
These may, be added to jhe coat.ipng conposition
bﬁ'ﬂ%g‘?ﬁﬁ tagping-Hee ttaidanbmeateFighs.y the fire retardant
material conprises the fire retardant filler particles
coated with the netal stannate and/or the netal
hydr oxy stannate as this produces nore effective fire

B SEAPIYBle AR SO A5 SIS AR e o i
Ao Rk bl 3B AR i exposed (o the

4G RYYeni R Es fBUAL IR EcRRe Th HaAte A% K. More preferably

the fire retardant filler is selected from the group consisting of huntite,

=y

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.
Preferably the metal is zinc as this produces effective fire retardancy as well as
being substantially colourless. Even more preferably the metal hydroxy

stannate is zinc hydroxy stannate.

Suitable combinations of filler particles and metal stannates and/or metal
hydroxy stannates include mixtures of the filler particles and the stannate(s).

These may be added to the coating composition pre-mixed or seperately.
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Preferably the fire retardant material conprises from

100 to 2000% and nore preferably from 300 to 1500% by
woweioghtesed the filmform ng polynmer. Most o prREEERDDY)08656

the fire retardant material conprises from900 to

1400% as this produces the opfinmum bal ance of fire
Prefezatsignthie afide otdierdaditi athteal i anprisgertheesire retardant filler

Preferably the PVCis from80 to 97% nore preferably
particte8 SoatedGatinthe metykestamnat andfoerthblmefal drydddxy stannate as

93% Preferably at |east 65% of the PVC of the o
tldsipoducenmore pffectivie diteyrattelanicye Mereaptefierably, the coating is

material. Al though not w shing to be bound by this
bpradtg the fdlargparticles: Aovatabletexample: oihgdirefretandant filler coated

i.nvention_npt only allows very high levels of fire . .
At} & gnstal oﬁm@%y Aannate pis ialwwmﬁédlydxa@ cpated with zinc

dried coating, it so results j MM NI mum anount  of
hf/drmaaﬁmﬁge?aeﬂay&ﬂeasém@a@@ CcAs it is the film
form ng polyner that is the main flammable materi al,

fire retardancy is thereby further inproved. 5
Forrmul ati ng at such high PVC can reduce sone of the

SRR PR St e rale b S ARSI Dbl 8200 more
okefitly kR 305 L5P0es By ke s odbeapalmer. Most
pfSIRERIY? T8 R ARYS ?@%ﬁe&a‘ih@@ﬁi& (LS50 (prfa00% as dhis
h i . .
Ppp@iecs" e R Dalhhils off FFE AehaBAhEy Mid REEAHOA coating
{eq, overcone this problem By large in this
context is nmeant that the particle size distribution

extends from subm cron up to 1000 mcrons, preferably
from0.1 to 750 m crons, nore

Preferably the PVC is from 80 to 97%, more preferably from 85 to 95% and
even more preferably from 87 to 93%. Preferably at least 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
materials to be incorporated into the dried coating, it also results 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.

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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preferably from0.1 to 500 mcrons and still nore
preferably fromO0.1 to 200 o mcrons. Were the

w@2005i0cd4386 are substantially spherical the si zRCT/EPBDE008656
to the dianeter. Were the particles are non-spheri cal
the size refers to the largesf di mension. Mst

t @i fisedredy & Ralridscereatihg @ dried rdold tostbnghdile chitkidn it. This

90 % by weight of 5 the particles are up to 50 nmicrons

netdnly produtes 2b%mdesi@bidhbppesrapcedid] of wurss) tedutdd the fire
m crons and fromb5 to 25% by wei ght are greater than

retatdantd pooperitiesond. tiar coating wsultengbfiom 20 rexposuse of the
can plr)oduce a textured effect in the dried coating so

ke material beneath sp fleamemand heat: equi red t he
particle size distribution is preferably substantially

free of particles greater than 250 0 m crons. The

particles are preferably substantially spherical as

coati ngs containing themare snpother and npre rqbust.
Lasge particlestize paaterial emay be used tgioveseeme thig problens By large
. fib , bend d il duri i.ng.. Th
i Qb1 FMEXE Tohmeanic Bt Wgepaiele KU QW RRHOR Bvigadsrom sub-

bout in | th wt t hi bj t i .

nﬁ%ﬁéﬁf‘%& g‘i%’( ltw!}il&rpﬁgf Ee ﬂ}g'g’u c,f’é&%(li Iﬁgi EI?E%SSQ f#aipreas, more
oiferahIg.rPEn Dot to mOUGERGIanteand SiflambreierabrbigeiBRED 1 to 200

f [ ' . ' c .
oReFO8} VRSSO TG e Sy s SpRe b g aefers to the
dihbid! WhErd @?e ?Jai‘ﬁ ]I%gt:?ré ¥pRE '{:Qeth%oﬁ%b fers to the largest
conposi tion. Pre arap y non- aﬂrmrkl) e naterial’s are

disRdsiopre preferably, inorganic materials are used.
Sui t abl e exanpl es of such non-flamuable materials
i nclude fly ash, cal cium

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.



carbonate, clays, talc and glass fibres or spheres.

Fly ash conprises hollow alum na-silicate spheres
weziosacessd from pul veri sed fuel ash. Fillite(t»rdROB034/608656

a suitable exanple of the fly ash type. Exanpl es of

suitable glass fibres are avaPlable from Wi gl ey

Fibres, F.H Wigley Ltd in Sonerset, England TA4 4RF

under the tradename PAN(tm)fi bres or from Fi bertec

S L ey e ———
o EEToRRN 19 TN POUAE the cRskemILomer dotectsrirom Bdine, the type
of PEMIBLSA| B3P a2 o i BRIl WERSH4SE Bomposition
Lo, al f Ly, f 0 t 30 % i ght :
s PECRFS, S0P MRS RS LEH Rl e o RO, By "norganic

% b ight of th ti f I ati on.

rtgﬁggsg%lfe&ls%ﬁ; cga}NiEIng cog'posi Si g(r)]acloﬂgai (r)];ngt al Ieggt

one conponent selected fromthe group consisting of

pi gnents, rheol ogical nodifiers, flow aids,

di spersants, extenders, antifoans, crosslinking agents

S%Tﬁb?ﬁ%) exhffpled bﬁfs%rcﬁ ot Bid %t‘éﬁﬁ&ofﬁéglhglg Cﬂy? ash, calcium

o
e

wat er borne*as this reduces e anmount oOf orga

cafbotrné, cRh8asde amd @ssaﬁﬁPerOB?rs heres, Tlydast %ﬁﬁg{réses hollow

the applied coating. “Such solventS in the”atnospl
10 ahuraimpsdicies sphéres axteited frohd pubstisednied bskrrFillie™ 200/7 is a

many cases the users of the paint dislike the odour

suliablepexampée dfytheaflyr bt rigpes Bxearples hoft saitableaglassOibres are
by, wei ght of the volatile material or the carrier
avhgable Gom N¥riglayi Fipres;nBdEWrigtey d.tdeineSomdrset, England TA4
preferably the organic sglvent level is from0.1 to
4%@/&!}@1& e&@rﬁr@d@l@m@f%&) y fibresnoy. o Fibestey Inej gBridgewater,
he total pajnt ition. Mbst
I\&Ichtlggn, 052 053204 under the trla?lgnameSMicroglassTM. 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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preferably he coating conposition is substantially

free of organic solvent. Preferably, where organic
w@olosem3se are used, for exanple to inprove SubBCT/EPI04/008656

wetting or dispersion of the particulate matter, water

conpati bl e or watersol ubl e solvents are used. Exanples

Pgéfeigl]sl@, thei doabing é&hpsgﬁl‘t%gihi%%%?b t?l'i'?r%i[d’égg '&hc amount of

enz al cohol , “este ol s "such as texan

Ml bolvens dlef&ived fd/Cihea D4Qrial i £ th lied
Os%ei[ri t. Organiec sol ven;:té'[,h,e %Pg?g atfley vvgtg?dg%i atoi bl ee appue

coagngi Suchl velvicatain thesatmissphre ard cohsidred Hd¥ardous to the

open tine of the coating; that is they extend the tine
ehviroakeentfand itenawpntcases toempssist 0D the patirtydislikesthesodour they
especially inportant for coatings forml ated at PVC )
P .dbpwatesbome ishmeanhttkataat eade 606 thy fmight of the volatile
def e,cLs during drying..lt is preferred that the
madgtiph P1c dap oArtics nliqeidi ofathe m@pting compositaon ishawater. More

DEPETRN 406 o B  HVRBE dOVEl Her ttomard portRagdds and even ore
PhEleERb gt 0 5 oo 10 5! el égglﬁx'@%&a‘i;p%%it cqmpesition. Most
] in.ord for...t he. [ ] d its .
hfeafoll T ciith aBmpCiibpris” SEbuAdunlvChER: RF oreaie solvent.

PRl Rt o e iR MM B REOLS L o BRalh i 30 U

[ [§98|substrate

VERRToH 2 irsot, WP BAGRTHBlcRE B il o water
seliftbl6 ORERRTA | e Hﬁeﬂ@Eﬁgnn@ggﬁ L& "SR Yiftabl §584€nts include

herein to describe both ynmers and copol yners.

p%pywhb%lyééme%ypﬁlﬁﬂ@l} é8r RRICKOR SudlBs Rex 4Rl atfidparaffinic

fromacrylic acid esters
solvents such as Exxsol D40 and white spirit.

fed
-

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 properties 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



10

15

20

25

and nethacrylic acid esters, amdes, nitriles, vinyl
nmononers such as styrene and its derivatives and vinyl

wW@2i080893saich as vinyl acetate and vinyl versatBCEEP2004/008656

Usi ng the nonmencl ature (neth)acrylate to represent
both acryl ate and nethacrylats, suitable (neth)acrylic

ftfig PO SREG . ropyl (metn) actylate. bty
(rmeth)acrylate, 2-ethyl hexyl (neth)acrylate and

al koxy pol y(oxyet hyl ene) (nmeth)acrylate,. Small
anounts of acrylic acid and/or nethacrylic acid may

Sﬂ‘b@‘?’&%;‘f i h@?mf%g( %%8 1%&)@ Wgﬁgﬁﬁ et Sgﬁ§ oggndensation

g@h]%}%‘ofﬂé 3kfm 15@1?1’12&15& ﬁgec; 'Tl%ké‘iﬂhfb d@?@ﬁﬁé wtﬂ ﬁcﬁﬁopolymers

n-polymer € esters o
ﬂﬁﬁﬁ%ﬁﬁﬁé 4Cc acid. Mre preferably the addition
poly r’i's derived fromnethyl nethacrylate, 2-ethyl
hexyl acrylate and acrylic acid and even nore
preferred is where the weight ratio of these nononers
is 50.5:48.5:1.0. respectively. Suitable exanples of
Siange %ﬁ%ﬁiﬂe@@f Ha8itforl PS yﬁ&s%h%ﬂ&ﬁﬁe@ Febm acryhc acid esters
[

pol yur et Ur et hane- a c hybrid polymers, Wwhere

andemexigiciglie aid edtdry) aﬁnééhjlﬁltxﬂl&spvinymhoﬁ@fﬁdm ’sush&s styrene
cl osel y associ at ed nay al so be used. The gl ass

andaits derivativesraed sinylegsters sighafs vingl adehate and wohylmesrsatate.
may be varied by copol yneri si ng nononers of

appropriate Tg. Simlarly, by varying the anount of

hard and soft coreactants the Tg of the condensation

pol ymers may al so be varied. In this way polyners

Wsingh thee noanehclaiire ¢meth)aerytats atoe fBpresentbbotindacrylate and
whi ch can produce a range of desjrable physical

medperylats, ssuahlms(math)amfyhm acidhestars etmludm ﬂg: alkyl esters,
Preferably Tg of the polynmer used as the fil

preferably niathyl (meth)aerylate, propyl (meth)acrylate, butyl (met%)acrylate

2-ethyl hexyl (meth)acrylate and alkoxy poly(oxyethylene) (meth)acrylate,.

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
hexyl acrylate and acrylic acid and even more preferred 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

acrylic addition polymer portion are closely associated may also be used.
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130 C, nore preferably from-50C to 70C and even nore

preferably fromo -30 to 30C. The | ower Tg polyners
wae@sprsferred as they all ow a coherent dried POHEP20g4/008656

to formeven at very high PVC. The filmform ng resin

may be a solution polyner by ®hich is meant that the

The! glasy tradsitionseinysstatire0 b ﬂgeég gféyﬁ&@ftlo‘if g{ﬁ‘@&gér nfdy B varied

di spersion polymer s whefe ner exi

byacdpolyereritisgeneadmets f hppioprias VI?.V SERilATY, ByCharying the

di spersions are often referred to as Tatexes.

amoaing oahayd tanel $oft wofeaothmg the st %’I of shé cdhdessdicipolymers may
ynmer and nore preferably the Tiquid carrier medi um

ol
alse bawstiad: i lal this weay polyinerswihjth asy dmediesafbroriiotermediate Tg
di Z)geter of ,Sﬁch | atexes is preferably fromO0.01 to 5
cai degnade avhiehigasr pradhioe 4 rangoof desirablei physisalapperties, such
st.preferably for 0,1 to 1 microns. Preferably they
agﬁér%@%&h%ﬂﬁlegi(&ﬁtm-yneri sation process. The wet
coating should be applied to the substrate at a
t hi ckness sufficient to 5 produce a dried coating
thi ckness of fromO0.3 to 3.0 mm preferably fromO0.5
ly frgmO0.8 to 1.25 mm At

Pistiritly e 84 thadialBien wieskas the Blmeformping tgsunisftom -60°C to
1 e PregFRbly dHiR: ngF CFeiuaLClend excimimosn preferably from
FFRROE. he 1¥0ver £ Belymrs, eé Bhghirel faihoy allow a coherent
AR R0 SOl H ottt Yhear i scosi 1y shoul d

be, preferably fromO0.6 to 6.0 Pa.s, nore preferably

from1l.0 to 5.0 Pa.s and even nore preferably from1.0
to 4.0 Pa.s. The viscosity is neasured

The film forming resin may be a solution polymer by which is meant that the
polymer is dissolved in organic solvent or water; or a dispersion polymer
where the polymer exists as particles dispersed in a liquid carrier medium,
Such dispersions are often referred to as latexes. Preferably the film forming
resin is a dispersion polymer and more preferably the liquid carrier medium is
substantially water. The weight average particle diameter of such latexes is
preferably from 0.01 to 5 microns, more preferably from 0.1 to 3 microns and

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
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
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at 25 C using a Rotothinner visconeter (available from
Sheen Instrunents, o Teddi ngton, London, Engl and)
WO paoset3ss th a 1.25 inch (3.175 cn) spherical PODEPas/008656
nunber 455N/ 65) rotating at 562 rpm O her inportant
pai nt properties are also aff8cted by the very high
t i j r St.ahfe I18SHS
tSnds, BT  GRHEP Bealel GBNCON Bund ol (BahoAe Kat may be

rédéﬁ?e‘d.@&féf%gertﬁféd bhsu@gitﬁftﬁnw bf of nvh 'c@in! & %&H%H%d in 2 or

cbat1 ng conposi'ti on nmay overcoated wth a secon

3déddtr This can He athivedebyitash ¢orsllergapiicdtion althoufgh roller

although is itself not fite retardant to the extent o
appHcatied isygreferedsi ti ons provided by this invention,
nevert hel ess does have acceptable stain and scrub
properties. Surprisingly, such a system has good O

fire retardant properties. Accordingly, there is

provided a fire retardant coating system conprising a )
If i orslerdio edhieveesuoh Eoaténg ethicldrmsses the i mgdium shear viscosity
conposition and a second dried | ayer of coating

shonldobe; preferdbdyafrom i0s@doi 6.0t Rass, nheres praferablyyfom 4.0 to 5.0
of a different 5 conpgsition, Preferably the second,
Pazsyand iever anoter prefarably dromi hrtg $0ghaat Thevisepsity isnmeasured

to titanjium dioxide. Such a two produy syste as the

ahddel usmnaa%@tqtﬂmnea wsp@m%@ra(%fa%é«}/ %mnggﬁe%ﬁstmments,
raoduced qffeying.a range.of .colour L t.hout .t need .

Tegdrsion drandor, doaalegnt] cafted FEuE kot ineh 3. [s Q7R spherical
are thenselve ' et ar.dant,. tionally, the second

b@ba(ﬁaﬁbn &t aﬁswgﬁir‘?t@‘t%ﬁrﬂ@%ﬁnta%s where the

adhesi on between the fire retardant coating

conposition and the substrate is poor or inadequate,
it is preferred that the coating system conprises a

it
(btg%ﬁ ,rllal?pfq{rparn't Paint ﬁ’r%tp\é?t?gs LRCaRYUFHIALE b%%et\;‘eeryfﬂirgﬁ 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 retardant 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.



coating in order to increase the adhesion to
acceptable levels. Such prinmers are o often referred
W@ 2008918686 esi on pronoting primers. The priner PEHEP2004/008656
itself be fire retardant. The invention al so provides
a method of forming a coated Hubstrate conprising

SHERVA Guns gﬁ?ﬁg@sgg@%% ﬂﬁ’é"afdd%ﬁ ew&tggel 8@$ta Fire retardant

portion o rate at east one yer of a

syftein RenchePeiduced Bffeting anvaiid of eoldudd lwithoat tthe need to
ayer to dry. The invention further provides a coated

fonbsliatat £ emger icf toleuredbsonapesitisns hwadch oareexhopiselves fire

a wall, ceiling, floor or article, coated with a
retasddmgOptiomaplys the secorfd chating legmr iofire Tetardantent i on
is further illustrated by the foll ow ng exanples. The
5 ingredients referred to in the exanples are listed
bel ow and are available 5 fromthe suppliers
i sted. Bentone(tm) EWa clay thickener is available o
Inh waseElvanenet fhe, adhesibnrbrtmeenathse {87 aetabdanigoeating composition
Germany. Dispelair CF246, an antifoamis avail able

and dhe Bubstibte is whert anadequate it iprefsrrad theddbercaating system
Estate, Bl ackburp, England, BBI 5SX Acticide(t
comprises aileyrneol praver,| betvecan dhe wwbstiate mdc%gnq%e retardant
Avenue, W,ncham Northw ch, Cheshire, l.an 6GB
coping Aporflonto Hicreass theq @%?C%M@E@q%épgglﬁ Siigh primers are
10 oi{ynﬁlg%%ﬁrsd &gs ?&ngé?c%%gﬁé@og\ﬁag' ml algllgfs.f %mgggag?nﬁ r‘%a'&'aﬁlgelf be fire
r‘ﬂﬁﬂ;ﬁﬁ% Engl and, CR9 3NB Propylene A ycol is available
etrochem Carl ess at Cedar Court,

The invention also provides a method of forming a coated substrate
comprising providing a substrate and applying onto at least a portion of the

15 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

20 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

25 from the suppliers listed.
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GQui | df ord Road, Leatherhead, Surrey, England, KT22 9RX

Di sponi |l (tm A 580, a dispersant is available from
w@ognios3sd 40551 Dussel dorf, Germany s Storf | anCT/RPLAA08656

and Storflam ZHS are avail able from Joseph Storey & Co

Ltd at Heron Chem cal Wbrks, Wbor Lane, Lancaster,

Engl and, LAl 1QQ Natrosol (tnm) 250MR and Aquaf | owmt m NHS

300, both thickeners, are available from Hercul es BV

Aqual Di.vi sion, _at. Noordweg. 9, PO Box 71, 3330 AB
Bzm?nmq&eE , & ¢y thaekenards available forne Elements,Stodbergerstrasse

?éab!g?bl e fromFillite at Goddard Road, Astnoor
37fatologng, Y- Runcorn, Cheshire, England

M crogl ass(tm 3004, glass fibres is available from

Df&’é@ah@@ (CP246\ arBantifsdth |13 29 afas] ot BI&SIgeVeheficals Ltd at
02324, USA Marri ngt on Bl ue Boards are avall able

Whitebivk Tnidngtieh Bstate, Bésskburh Eﬁgldtﬁl, BBHeI9Rsfi el d
Road, Warrington, Wal 2DS Engl andDULUX(tm) Tr ade Vi nyl

AT CHRRIE A Bdac i GugiiRblectiun tfer o Winghgm Avenue,
W@ﬂﬁ@@%%ﬁ%&ﬁ%%@i@% 'ré’i,'eé 3336 LH

ZW | nlg/{vgcht, Hol | and Exxsol D40 is available from
Opetam-"MzB1 | andi dadysalr B@HEY-2 780aBdispeiant Badethackener respectively
Hanmpshire, POL5 7AP, Engl and Texanol is available from
are availableh dromaRohomakl Haasnat denneg couse,52) Adagonsls Avenue,

Ger many_Chi na_cl ay nd China Cay Suprenme are both
C&v@&n&m&mﬁa@mﬁ &fRﬁ&&B

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

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 AquaﬂowTM NHS 300, both thickeners, are available
from Hercules BV Aqualon Division, at Noordweg 9, PO Box 71, 3330 AB
Zwijndrecht, The Netherlands

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,

Holmesfield Road, Warrington, Wal 2DS, England
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fromInmerys, John Keay House, St Austell, PL25 4DJ,

Engl and. Tioxide TR92 is titani um di oxide pignent is
waashadsbe from Hunt sman Ti oxi de, Tees Road, PCT/EP2004/008656
Hart | epool, TS25 2DD, Engl and Securoc A32 is al um nium

tri hydroxide and is avail abl eldrom | ncem n, Schachen

S e, R R L8R Chenic
IbadrieSoWexham Reade BlowgH, Béi'kspﬁ{égSmdsﬁsr BRloldR® i S

cal cium carbonate in the“f'ormo rge particles and
.S avaj I r a. Ex es apple 1 T 2.5
BifngRs gbhRafn Sl BoRhaeer calblame fhieKeRe dvlable from Aqualon,
disper.si on,i I bl ade .of di aneter is added
9, N iee; ﬁgggﬁo‘]#e%‘é’hlﬁgﬁe@% Héﬁf) er (1) and 23.2 g
of Bentone(tm EWwhilst stirring at 500 to 1000 rpm
Eatxisol iID40 i18 awitdble eftofro ExabmidM6bil] 4606sParkwhya2PO Box 122,
uni form di spersion is formed with noobvi ous signs of

FagehampHanipshireT®Q 16 § AR XEnglanids added, whi | st

stirring and in the order indicated in TaEIe 1, the
. .. . Porti .
Terdhef i Ab i Adia ot Rhalinal CHpyRET. CrarfifiBiyagse 61, D 51149
@ﬁupm&u; es. Wen all of the ingredients are added
o the container, the resulting m xture of Portion A
and Portion B are di spersed using high speed stirring

CGhinacday 1y @doChipanGlay Stprems iafe deth rxtenderstand arenavailable

the mllb . The ingredients of Portion C are then
fepmadmerys: JehnoKgay Howse Stedustelly Bb2S 4D)i Englandy
speed stirring of about 350 rpm using a Heidol ph

Tibkidee TRO2t RA tithhium §96xi®® 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
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di aneter paddl e bl ade until a uniform consistency is
achieved to formthe final o coating conposition.

wa2BEm198660 g Portion A s Tap water (1) 18. 435 PGHEB2004/008656

Bent oneEW 0. 759 23.2 Portion B Dispelair CF246 0. 205
6.3 0 Acticide CHR 0107 0.19815.8 Orotan731 (25%

: ' c . . - N | o e
A Sk s, G 008 P o
in the Orderintipatédtier TaBle 2, fHe2iftedicRY bf PorfofiBb!i ttﬁg amounts

200/ 7 21.093,646.0 Acrylic polymer |atex* 5.822 17/8.
showys Stosltam? 7570158 aiedl Mosrlgobees a%@&ﬂo@-&géb(zlt%’tég minutes.

Aguaf | oWNHS 300 0.096 29.3 *The acrylic polymer |
Whenalleo bitheaimgeedientsoarepaddedeto that comtaimepctigsresulting mixture of
Portion A and Portion B are dispersed using high speed stirring at 2000 to
3000 rpm for about fifteen minutes to form the millbase. The ingredients of
Portion C are then added in the order indicated in Table 1 with slow speed
stirring of about 350 rpm using a Heidolph stirrer fitted with a 100 mm
diameter paddle blade until a uniform consistency is achieved to form the final

coating composition.

TABLE 1
Wit% g

Portion A

Tap water (1) 18.435 564.6
Bentone EW 0.759 23.2
Portion B

Dispelair CF246 0.205 6.3
Acticide CHR 0107 0.198 5.8
Orotan 731 (25%) 1.230 37.7
Propylene Glycol 2.374 72.7
Disponil A1580 0.205 6.3

Storflam ZAH 42.73 1308.7
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and has a nonomer conposition of nethyl
nmet hacryl at e/ 2- et hyl hexyl acrylate/acrylic acid of

waowrioghtossat i o 50. 5/ 48.5/ 1.0 respectively w th BCT/EP2004/008656

calculated Tg of 6.4 C. The solids content is 50% by
wei ght. The non volatile conté&t of the coating is 71%

Nutrawdl @50MRhe cal cupagggyl PVC of Exanple {4 s 95% The

Rot ot hi nner viscosity neasured at 25 C was™3 Pa. s.

ratixe Exanmpl eA_Dul ux Trade Wiite Vinyl Matt
Tg&%t% used as thé-@&marative exanpl 80.0The

Rot ot hi nner viscosity neasured at 25 C was 0. 83
Pa.s. Test Method A Warrington Bl ue Board supplied by
t he manufacturer pre-coated with 10 | ayers of paint.

PTh speci men board is prepared by applying the test
—M to the Warrington Blue board and allowing it

to dry and age for 3 days. This specinen board is

Fikge @00#zcor ding to BS0936 part 7, a sugpgiy of which
is detailed below. The specinmen is nounted Iin a

wat gr - cool ed . hol der i s exposed to a_radiant o

ng’ Hﬂg}’mf@ Lakexit esg-rgjzi addition a pil &¥8B ane is
applied to the bottom corner of the specinen during
Adrgsél SET-B7Hut e of (g hg7test. The time reguired for

the flanme front to reach reference marks on the

' 0 Al not ed, t er with the extent_of the
hﬁﬁgﬁ%ﬁggﬁ@é at 1.5 ?ﬂggéres and 10 m nut g-%fter t he
begi nning of the test. 5 Testing
Aquaflow NHS 300 0.096 29.3

*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.

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.

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.
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Preparation of Specinmen 1 The fire retardant coating

conposition of Exanple 1 was applied to the prepared
wW@®d/o¥as6 | ngt on Bl ue board in three coats usiPQI/EP2004/008656

medium l ength O pile (about 12 mm) roller and all owed

to dry. Each coat was allowedl®o dry overni ght before

oat was applied. A dried coating thickness
%emgfﬁrﬁ&crons (1.1 mm was achieved. This was all owed

tQ _age for 3 days before being submtted to the BS 476 A
A Warrmeglen: Blee Beardssupplied byatheamanufactueer preéscoated with 10
m'nut%s the flame had spread 40 nm and after,

10 )
Iayiers of paraly The spesimenhrazdrs prepaiedrar applyiag the test coating to

ot . Preparati qn of, Speci nen 2., The coatj ng
t@%ﬁ@ﬁ%&ﬁ@ﬂ @lﬂe&m’fém 1%51',%1%& tocyrand ege fargd days.
Bl ue board using the sane nethod as for Specinen 1.

This was further coated with the coating conposition
of Conparative Exanple A, in two coats. The dried 5

bR AR D150 A0S 503, 3 ags of i

. efore testing according to BS 476 part 7
l{@é’[gﬁg@?ﬁeﬁ? re retardancy. After 1.5 mnutes the flane

had spread 40 nm and after 10 m nutes had spread 50 mm
fromthe reference point. o Preparation of Speci nenA
Dul ux Trade Vinyl Matt of Conparative Exanple A was

TR BB RREH B eS8 BOLEP 5 R to o racin
PBREEAGET) A 1o iy g B s UGS 0 bogiom comer

ofthe \‘?g@éﬁn&fl durthgriice o ﬁﬁﬁu% af 'Elg@;{@&: Th! $m&fequired for the
allowed to dry and age for 3 days before testing
flaeee® febrtdo reach reference marks on the specimen is noted, together with

the extent of the flame spread at 1.5 minutes and 10 minutes after the

beginning of the test.

Testing
Preparation of Specimen 1

The fire retardant coating composition of Example 1 was applied to the
prepared aged Warrington Blue board in three coats using a medium length
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 after 10 minutes had spread 50 mm

from the reference point.
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to BS 476 part 7 to assess fire retardancy. After 1.5
m nutes the flanme had spread 300 mm and after 10

worRewanesshad spread 440 mm from the reference POI/BP2000008656

The spread of the flame when using the coating
conpositions of the invention2ds shown to be

ﬁwegﬁﬁhgﬁn&¢$8%§iq“gﬁ whet her the specinen is coated

conven n fire retardant paint or not.
Further Exanples 5 Exanples 2, and 4 Exanples 2, 3 and
Theoaing cempnsition of Example & avas applied to Wanegionddtie board
i nExanpl e 1 but_ using_ the ingredients and quantities

USH the samenribod a3 fordpimen dndas geasafgthen cogted with the
B b o LR OB e L R B Y The dried
o3aBe R RGy, T AT R AR GRS eBRotively.
TSR SatfareRp diynd G F £ Betbueieilind BooRiib 8 B 476
D02 thiR8R frPhARRLAGY. 4% & thirfutds e pAhd FhdSpRAR 40 mm

and after 10 minutes had spread 50 mm from the reference point.

Preparation of Specimen A

Dulux Trade Vinyl Matt of Comparative Example A was applied to the
prepared aged Warrington Blue 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.

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



Ootan 731 (25% 30.6 30.6 55.1 Propylene dycol 70.4

70.4 0 Exxsol D40 0 0 44.8 0 Texanol 0 0 29.9 D sponil
WALB8016B5¢1 6.4 15.3 China clay D 0 0 211.3 Ti oRCHEPZIROM®S656

0 0 229.7China clay Suprene 0 O 268.9 StorflanZAH

1313.1 0 667.6 StorflanmZHS 0 2B81.3 0 Securoc A32 0

B pinfe 7 SRRttty i S AIB Y 15 Biplg 2.

Portion C Acgtyl ic polyner |atex* 172.2 172.2 358.5 o
Eample Asméd wsed StorfamuZdd (adominmms mﬂn@/dmmdemeated with

he sane as used in Exanp

acr pol ymer | at ex
meﬁ?é'dsaﬁy\/manm ﬁlla% rﬁreorettaﬁ@amomata@ab @nﬂoEwamplg 3 used

SRRUTAGoR8g (@ngNAG Tl de b oS tor R AR Sathe hydroxy

0
5 stilfate) Bcombigaion’ Fxampl e 4 vas 75%

Table 2

Example 2 Example3 Example 4

wt/g wt/g wt/g
10 Portion A
Tap water (1) 451.4 4514 531.7
Bentone EW 225 22.5 0
Portion B
15 Dispelair CF246 | 1.7 7.7 9.2
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
20 Texanol 0 0 29.9
Disponil A1580 6.4 6.4 15.3
China clay D 0 0 211.3

Tioxide TR92 0 0 229.7



0 The Rotothi nner viscosity of the coating
conpositions of Exanples 2 and 3 neasured at 25 C were
wa2005@83s56 and 1.2 Pa.s respectively and of Exam@i/EP2004/008656
was 0.6 Pa.s.Further Testing Preparation of Specinen 3
The coating conposition of Ex@mle 2 was applied to
[ boar ¢y usi ng t hepsane ne as
O(%E%F?%égﬁpﬁélgﬁe pr eg)ar ation ofOSpeci rre%ag@ Thi s was
Il owed to dry overnight and then one coat of the
S arfﬁ@t&&rpositi o l&.1Exanpl e @ was appb74d. Dried
coatings of thickness 1122 m crons and 80 m crons

SteaRgAtZMSl y were acly eved. cy men 3 allowed to
age for 3 days before testi ngggé?(’:or di ngW?% BS 476 part

7 to assess fire retgrdancy. After 1.5 mnutes the
Sﬁpﬁwm spread 30 ?bn and” df8dr8 10 ni nut@s had spread
30 mmfromthe reference point. Preparation of

5 MawesHSEH2600The sapg4fg ocedurogugs fol loweg as for the
preparati on of Specinen 3 except that the conposition

f anple 2 was l.aced with the conposition of
TOEPa tgtpéze) The drirz’zg--”fi I mthi?c-lfé@ss achithbe® for
conpositions of each of Exanples 3 and 4 were 122 and
Bifhoke TABNE Sesosat i valy. Fire pgetardancy7wps assessed
according to BS 476 part 7. After 1.5 mnutes the fire
Phad Sﬁead 30 nm and after mnutes had spread 30 nm

e reference point.Clains ) A halogen-free fire
retardant coating conposition conprising ) film

Aaylicnmlpaiertatex® 172.2 172.2 358.5
10 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.

15 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%.

20

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.



ii) inorganic fire retardant material characterised in
that the fire retardant material conprises a
waeewbiorssé on of fire retardant filler particl eBCHRP2084/008656
nmetal stannate and/or a netal hydroxy stannate wherein
the overall PVC of the conpospiion is from75 to 97 %
2) Afire retardant coating conposition according to
Claim1l characterised in that the fire retardant
material conprises fire retardant filler particles
Farther Tésting he netal stannate and/or the netal
hydr oxy stannate. 3) A fire retardant coating
jt i on oarding to Caiml or aim?2
P@%ﬁ?‘g@t@h%@ﬁ?ﬂmmg the inorganic fire retardant
material is able to give off water and/or carbon
Tiecooatmgrbempositidre of dixanoples2 dvaseappioad tmdVanmihgton Blue board
exposed to the elevated tenperatures found in or close
5 usingathe same method ras. described ire the tpaepaationoaf iSpgcimen 1. This
conposi tion according to any one of the precedi ng .
“@Saﬁllﬂl@wﬁdatﬂme@vm%trﬁnd@wn pae fooat of ¢hacoatingfaampesition of
| s selected fromt graoup consisting of huntite, .
Mﬂ%én@@ﬁt@l’%@(ﬂ §>mednc@amhgs:| odxihdekngss hhghaviaens and 80
hydr oxi de. 5 fire retardgnt, coating, conposjtio
I EORRITRpRcivaly W BElidNedp SResanRE b Wibdllowed to age for 3

BISTAFH 0el e S BETHTS SHCS DNSIATRES Frfdancy. Afer
to 167 i, B B0 Halphad 20 BT o 455, POHGHIBY had spread 30
“ﬁﬁbﬁthﬁ%gé%@ﬁ%@ pm 100 to 2000% by wei ght of the

7) Afire retardant coating
conmposition according to any one of the preceding

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
Examples 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.



Cl ains characterised in that the conposition also

contains at | east oneconponent selected fromthe group
weonsiostsscig of pignents, rheol ogi cal nodifi er SPCT/EPW04/008656

ai ds, dispersants, extenders,_ anti-foanms, crosslinking

agents and biocides. 8) A fi r& retardant coat i ng

Clammssi ti on according to any one of the preceding

Clainms characterised in that the conposition has a

1R BT IF Hos e Al danT RBBHAE coliniitioR cormgfibing

.conposition according to any one of the preceding
i) ai rfilne farmingpokades n that the conposition is
wat erborne. 10) A fire retardant coating conposition

-saccor:di . the.preceding Cains
11jhar &gpg%@géﬁ?ﬁefﬁg?ﬁiﬁ@t&%po& tion contains
substantially spherical particles up to 1000 mi crons
5 charagtenisadein that thefire retardamtrmaterial commgsesys tembination of fire
conprising a first dried | ayer of fire retardant
r@:taﬁrgipantgﬁldmp@ﬁmles) and ecoredalngtannatengnd/oe aometalehydroxy stannate
receding G ajnms _and a second dried |ayer of coating
whergiik e overala ot of thecepmposibim iHeosetota Meier | s
of a different conposition to the first. 12) A nethod
At . ) L or aViadi . .
2y A st A SO SO SRR Do 1 i Bfherised in

suhat rthbefize tet@danN@at@yElr cBnptielatir8 Iret2rMRe! filleP particles
as defined in any one of Clains™1 to c) allowng the

10 atcdated witinthd metal dtanniate. antBor thecmetalhyrltbsirstdmnate.
characterised in that said substrate is coated with a

3;? 2@8& 439%&33@0%{}@‘388&%0%%1&? a%%rcﬁrﬁé 8 &m 1 or Claim 2
characterised in that the inorganic fire retardant material is able to give off

water and/or carbon dioxide when in the form of a dried coating and

exposed to the elevated temperatures found in or close to a flame in a fire.

15 4) A fire retardant coating composition according to any one of the preceding
Claims characterised in that the fire retardant filler is selected from the
group consisting of huntite, hydromagnesite, aluminium trihydroxide and

magnesium hydroxide.

5) A fire retardant coating composition according to any one of the preceding
20 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.

25 7) A fire retardant coating composition according to any one of the preceding

Claims characterised in that the composition also contains at least one



14) A coating conposition substantially as
her ei nbef ore described by reference to Exanple 1 or
WE2ESPLB5R. PCT/EP2004/008656

25
component selected from the group consisting of pigments, rheological

modifiers, flow aids, dispersants, extenders, anti-foams, crosslinking agents

and biocides.

8) A fire retardant coating composition according to any one of the preceding
5 Claims characterised in that the composition has a medium shear viscosity

measured at 25°C of from 0.6 Pa.s to 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
10  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

15 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
20  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.

14) A coating composition substantially as hereinbefore described by

reference to Example 1 or Example 2.

25



