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WD 2009/ 013089 - 1 - PCT/ EP2008/ 058047 Resin system

for intunescent coating with enhanced netal adhesion 5
The invention relates to a resin systemfor an

i ntumescent coating with enhanced netal adhesion.

| HP upI/OAB08Dat i ngs are used to protect BFREP20484058047
steel girders, fromfire damge in construction. 10
Conventional systens are provided with a variety of

i nt uRestensy 2bemvERE sintipmescsile rceatpe Wit rtanced

react together and faordran idsadadd ng foam exhi biting
| ow thermal conduction. This foamreduces the heating

of the steel and so prolongs the tine before the
steel 15 loses its supporting function. Additiona

eigcuation time is %%ined. Known coating sggtens are
ba8Ed ORVAPGHOHol éEdFAFmade  theroptist FESFER; ndCx an
basedmescact ytad esng net hlaceyhanesd ROcahdidnesioy! s

and require a high solvent or water fraction for
application to the corresponding netal surface. This

| Eagsmescenhg WAHIMPS | AES, WPeSom® chsesechergteohg, and

PafLieul ghlyeven very, thi gk cogh@agie iappldftht iRition.
reasons Of environnental protectjon, 25 water-based
CEREY PRSI @Rl bR Mo d 2FRCrRERY HUTY, "Bl PeqiATEPty ©Ff
Img@m%@i&eym@%a@ﬁxgﬂeantgsﬁamahl yhen eggbeBs Wiot healti gleact
at nospheri c m.dity. The intunescent coating..is .
CYRPEERTS BBl | ETBn- ¥ 1 4RSS0 PG TP, CORRLR e TN 1oV
phhegmaPreb@d@n¢doms gives, foaoweveduces itheshiopating of
app '%%te'egnsan | A& néPSJFSng?%” t%%ketirgé a?;%f‘é lthe steel
controlled conditions. Tn e case of slow drying, _
hboeser itséh iskppettiical Eyereienme Adkifiiehal peyagsation
thencompanent s cannot be noved until drying is 35

conpl ete.” Epoxy-based i ntunescent coatings are used

with :

Known coating systems are based on high molecular mass
thermoplastic resins based on acrylates, methacrylates
and/or vinyls and require a high solvent or water
fraction for application to the corresponding metal
surface. This leads to long drying times, in some cases
very long, particularly when very thick coats are
applied. For ©reasons of environmental protection,
water-based coatings are being used increasingly, but
require longer drying times, especially in regions with

high atmospheric humidity.

The intumescent coating is typically applied on-site
during the construction phase. Preference 1is given,
however, to in-shop applications, since these can take
place under controlled conditions. In the case of slow
drying, however, an impractical cycle time results,
because the components cannot be moved until drying is

complete.

Epoxy-based intumescent coatings are used with

preference in the offshore industry. They are
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preference in the offshore industry. They are WO

2009/ 013089 - 2 - PCT/ EP2008/ 058047 di stingui shed by
effective ageing stability and relatively short

drying tines. Polyurethane systens are a subject of

| ¥P X /043882 gati on. They Ri kewi se feabGi/dr£008/058047
relatively short drying tinme and effective 5 water

resi stance. Here, however, fire tests have had
négatineubshednesLy oniedd oot itife pegeiaghessomPbiifhe and

cpai Lpgvt oyt BRosteakyhi RgveliarrENtp Ak all@rnatl i tems are
technol ogies far off-site applied intunescent,

LdngdBRjECP. Jof EdPSEESR CamesSilon HiREpor tsEUR L ikewise
(EQQ_éx)ére X0 EéJRaeﬂ-géﬁy _Jshb]fk]t] . dfpengbjteicte vasdt @ffective
provi de an .i nprove esin for an_ intumescent coating.
1%25fk 5kﬁsé‘c,stt,anr?t?r'eo€%?,e L eﬁr'ov%a]ée a%ﬁ’g&,sesgaY%? had
thegapivductitaomefs ,t hewiresi to Thee obpect dwwdiesn of the
achLeyged by a rgsin sysiem f[B% é?o hohumeggent, 163 NG e
conprisrng at |east one 20 e Ky eni ca |y unsaturate
nopcheeleahpontar, ofhapiteerprddedn ithameskens /i d-omgdon,
l'east onezpRLYLRi C cOHRIPONEN COMEPSINY amci d (2005),
(et h)acrylate or. copol yneri zabl e pol yfunctionalized
cBBoxy21e: akiHsl! present. 25 Surprisingly it has been
found that the new resin system as a binder for

i ntumescent coatings has_ .autstandi ng adhesion. £

pr'dpe jéfﬁowﬁﬁta‘?igaﬂﬁ#%%eg? Ut affFytto °F @
sireehme feThecoamsimg syst em can al so be used as a wood
coating. The coatings of the invention can be used

both on-site and in-shop.
The object, moreover, was to provide a process for the

production of the resin.

. The object has been achieved by a resin system for an

intumescent coating comprising at least one
ethylenically unsaturated monomer component,
characterized in that there is at least one polymeric
component comprising an acid (meth) acrylate or
copolymerizable polyfunctionalized carboxylic acids

present.

Surprisingly it has been found that the new resin
system as a binder for intumescent coatings has
outstanding adhesion properties to metallic surfaces,

particularly to steel.
The resin system can:also be used as a wood coating.

The coatings of the invention can be used both on-site

and in-shop.

It has been found that the intumescent coatings
comprising the new resins dry cure very quickly. Drying

times of approximately 1 hour are achieved. Through the
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35 It has been found that the intunescent coatings
conprising the new resins dry cure very quickly.

Drying tinmes of approximately 1 hour are achieved.
Through the WO 2009/013089 - 3 - PCT/ EP2008/ 058047

ateli 240% 08B0%Dre curing agenBs-it is possTEHI/EPRGOBHREF047
the curing tinme further. Accordingly the preferred in-
shop application can take place within acceptable
cgdflgtionnes. meret dvasngeerudrondit nbs epoepibipatot Hewer
quh &K=y hag ragd fM%éhépheiéagrﬁfﬁgﬂf £Re bQEE€§§QQan—

coatings are also outstandingly suitable f
c%%@pn@ppipﬁgtl@@rca@x5ﬁbﬁepiasenWFtbenc96§§P¢ﬁ@éﬁsCycle
usedeare nore particularly pol yfunctiona

met hacryl ates such as allyl nethacrylate, ethylene

gl ycol dinethacryl ate, diethylene glyco
dtﬁehaerybahefoundeﬂﬁq&&ﬂmemuy@hétdthetha¢cykdtging and

tetyaet hyl ene gl cr y e
oL e R cryFare, T SoburErats rRer Tty 5PS: ate
1th©uam@EMng EﬂuneﬂﬁacrﬁbatephipB h@qawmnﬂcﬂfllms, for
$ rylggﬁh_l,lz- dodecanedi ol di et hacryl at e,
yce di mret hacryl ate and trinmethyl ol propane
trlnethacrylate 20 Resin systens for the coating of
Bt Sds U SELSuBER alﬁéOWﬁbrén éﬂ@§@ﬁm&r29abbmg$u@b@1onal
descri bed in particul ar YD 2005/%00972 25 Th
B RHYEPr & ab?@c%onﬁﬁlséé 3h EPfbpYagtfe
Pl et dfmemhammyrmmmnaﬁnenhyﬂéhelgmyaonedumatanayéate,

gggg?@ﬁ%%%%%9£i§8$ﬁr§%H8¥h$8r§iggggrgggkngﬂgﬁéégrg&?%ol

e%hylene

orm
dimethacrylate, polyethylene glycol - dimethacrylate,
1,3-butanediol dimethacrylate, 1,4-butanediol

dimethacrylate, 1,6-hexanediol dimethacrylate, 1,12-
dodecanediol dimethacrylate, glycerol dimethacrylate

and trimethylolpropane trimethacrylate.

Resin systems for the coating of metal surfaces are
known. Intumescent coatings are described in particular

in WO 2005/000975.

The coating preferably comprises one thermoplastic
polymer resin in combination with low molecular mass
monomers or oligomers having ethylenically unsaturated
double bonds, in the form for example of alpha-beta
ethylenically unsaturated carboxylic ester groups such

as methacrylate or acrylate groups, for example. The

~.notation (meth)acrylate here denotes not only

methacrylate, such as methyl methacrylate, ethyl
methacrylate, etc., for example, but also acrylate,
such as methyl acrylate, ethyl acrylate, etec., for

example, and also mixtures of both.

One thermoplastic polymer is preferably a

(meth) acrylate resin in the form of homopolymer,
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et hyl enical ly unsaturated carboxylic ester groups such

30 as nethacrylate or acrylate groups, for exanple.

The notation (nmeth)acrylate here denotes not only

net hacryl ate, such as nethyl nethacrylate, ethy

nBP haR4%/103888%¢et c., for exandl e, but aIsoP%E%%ﬁ2898/058047

such as net hyl acrylate ethyl acrylate, etc., for 35

exanpl e, and al so mi xtures of both. One thernnplastlc

p@ppﬁévmes pndf/ erableyralymest hVadhy [rmnt icadiay inraference
?’ 6ﬁgntV@%ngg/gégﬂﬁgcryfate polymer This

PCT EP 008/058 copol ynmer, and/ or terpol yne Wt h

pBPLYBEF arapr é?%r%ﬁ%@ar% pIR P %oﬂ‘ﬁ%ﬁ‘éﬁ?l?%&thon of one

(sEt thr)caférh yrh@tl@a@ﬂw@@é o}hl&rmtyéremoﬁamfﬁg prpmwl te&dably
a e nerizatl o (0] 0] no nme at e I
VEfohns s Y EEbES | Bk O8O (RERNERE VIS ERT © Yy
nemhyh ¢oeyhaeeryl atresqutstihyl (@aEhhaatyyhaée, nﬂmdbﬂtyl

byt h tyl
(TR PELyRLEe, | SO Htle Tl ACT YRBLE b EP bl YT o
zhhc}dmxgplmbyl (rre(rh@td@)raﬁm@wd/or 2 éztﬂwdr@xwrowl
(rti peey) ol e SR} SAGRNLS MK De (BLYEPBErDlate. Co-

vi nyl t ol uenes. particularly pref er
tﬁ%@ﬂ%\t%st.%a}pol )b@er ﬁ§yaeneopopynervamwenes One
n%baﬁéumﬂeyangrggéaybddﬁ&&mwws&;mw 155[.Bymt er is a
e ca sa nononer _conponen npris

¢ HeESEne” ik hac FYtdte or MSEROFSYLRER ancithal | FEhYL
Gngthahwybmteally unsat ur at ed nononer conponent is 20
preferably selected fromthe group of nethyl
(meth)acrylate, ethyl (nmeth)acrylate, n-butyl
(P2 h) agkEhyhericasbput yhngppuhpaety| amenomert - bgoyponent

(B asLy| abe, Zrdydlr oxygLhy ImdTRt God atgy 2zcrylate
hgdrox propyl (meth)acrylate and/ or 2Z-ethyl hexyl
nctionality.

One ethylenically unsaturated monomer component is

preferably selected from the group of methyl

(meth)acrylate, ethyl (meth) acrylate, n-butyl
(meth)acrylate, isobutyl (meth)acrylate, tert-butyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate and/or 2-ethylhexyl

(meth)acrylate.

Another class of thermoplastic polymer resins comprises
homopolymers, copolymers or terpolymers of vinyl
monomers such as styrene, vinyltoluene, wvinyl chloride,
vinyl acetate, vinylidene chloride and/or vinyl esters.
Co-reagents may be dienes, such as butadiene, for

example.

The thermoplastic resins form 10% - 60% by weight of

the resin component of the coating mixture.

One polymeric component may comprise methyl
(meth)acrylate, ethyl (meth)acrylate, n-butyl (meth)-
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25 (neth)acryl ate. Another class of thernoplastic

- pol yner resins conprises honopol yners, copolyners or

terpolynmers of vinyl nononers such as styrene,

vi nyl tol uene, vinyl chloride, 30 vinyl acetate,
vIRy20QR0338RP or i de and/ or -viSnyl esters. PEB.FR2RQEAPES047
may be di enes, such as butadi ene, for- exanple. The
thernoplastic resins form 10% - 60% by wei ght of 35

t hervésta, cohpanetirl of (melid) eoatilageni xtere-bdagl (meth) -

p COMNQRRN o, R HRAITPT i( B}
(%??éggw ate ¥4 ] i) acf“@fcgt?é%ﬁ-lﬁte’| frrek%yh%roxy

\mrgwé/ 01808g ). acrylasker EP@W@FO%@M?W.&%PWE (meth) -
i sebytyte(meth)acrylate, tert-butyl (neth)- acrylate,

2- hydroxyet hyl (nmeth)acrylate, 2-hydroxy- propyl
(nmeth)acryl ate and/ or 2-ethyl hexyl (nmeth)- acrylate. 5
Cbﬁequqmmrejzctcconpmpenénﬂayna@l sal sorrmdrmjaser eactde@irtion

gggﬁct:tOf Pn rgon?nes 1% atw:.ter?St tOn t one
C ? gi

yrene V|nyI %uene Vi nyI orlde Vi nyl ™ ace
vshytedenewﬂﬂmﬁﬁqkyanﬁu0V1nyhymh&ﬂnydeJOVﬁmy1eagﬁtate,

0penol s 4b8e | LGULL: HONONE) oL OFPARENL S, SPIPY | SES

met hacrylate functionalities, wth particul ar
preference nethacrylic esters. If desired it is also

pﬁﬁslbhétf @ﬁeana‘Eh)é| ati gufi U elon@mly tc)bntp@ri@elt@r SRl ses
%efer g acrylic esteﬁg .Mor eover, nﬁ 1
ﬁg AehY - #5% nono Hiemal15ES  hat Wh% reac?%f tcutar

ppnelﬁerem:éhrr@mharc;azmm: pestoexrsie iT cﬂdasr.n@qial dstitsamrdso

?ﬁ$é§1$f9 EE?“%uP ?¥12€e %% t%% g-errééuﬁ%é%ent

e I ntunescent ves
(mﬁgmb%:%wmlm se%\tr%r%el ect ed

Moreover, the monomer component is monofunctional, so
that the reaction product with an organic peroxide is
thermoplastic and melts and flows up to the reaction

temperature of the intumescent additives.

By way of example (meth)acrylic esters are selected
from the group of methyl (meth)acrylates, ethyl (meth)-
acrylates, n-butyl (meth)acrylates, isobutyl (meth)-
acrylates, tert-butyl (meth)acrylates, 2-ethylhexyl
(meth)acrylates and mixtures thereof. Methyl
methacrylate and 2-ethylhexyl acrylate are particularly

preferred.

The liquid monomer component forms 30%-60% by weight of

the resin component of the coating mixture.

The resin component forms 10%-60% by weight, with
particular preference 25%-50% by weight, of the coating

mixture.

Initiators are wused 1in order to cure the Iliquid

coating. Use 1is made of AZO initiators or organic
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fromthe group of nethyl (neth)acryl ates, ethyl

(nmeth)- acrylates, n-butyl (neth)acrylates, isobutyl
(meth) 25 acrylates, tert-butyl (neth)acryl ates,

2- et hyl hexyl (et h)acryl ates and m xtures thereof
I\/I@Ph§/¥09/r?é{3ﬁ§8ryl ate and 2-etthyl hexyl acr PPEBARP2H08/058047
particularly preferred. 30 The |iquid nononer

conponent forms 30% 60% by weight of the resin
coRporéAesef tArefpatdthg ARkELREOTFhe twsi n avApordilkyl

Zgé%xlge/%w%}@‘cd/"e' ?EonWBEQ p%éfcﬁ&{} ar cREet-en encgiacyl

% 50%_by weij the coafi ng m Xt ure.
IH?FP§%6?§ ar}éy%%ﬁe?ﬂxéiiﬁ%r 2RdLRF e E%%O’Fqu?%tals- The

gggﬁé}:gggoggelss wéJ@CT;)lfn AAQZO g/ugitts ab@rSOOE/Og@@ni‘&/V\Dwn.th
- EP 28047 er oxi de

FPRFER FRUSF nPEFAEBPSCRodd ke ML Kbt ot doe Rarpll
peesxhdesmppet oxynest ers, di acyl perOX|des
hydr oper oxi des and/ or peroxy ketals. The initiator is

used in amounts of 0.5%to 5% wth 5 particular . _
pWeeBr engand% didanehyilespespxtidet hesovamdltiatiogsi it is

COPRPSLELEN. tW‘eQacR?' ng d‘t@%%‘éﬂy PedXidde 88 order to

I'nittrator 1t 1Is pre erred to ad atertlary amne I n
oREePleB2t a0 CaEdEer A ECERFTRY. CPEELBEYe M EIRT afye N, N-

aﬂirﬁ@@h?l@ni\h Nedi aBd hy| Rndi d0R$1 apd-oluidines.
N, N-di al kyl -p-toluidines. The fraction of the tertiary

am nes as a proportion of the overall resin mxture

i Bhd. f¥ad¥iopr efertdll ycéhﬁfs%y 1l&dmBes Paef er pedpazaion of
P L r digngprgpan o
d%yd?%% %)]?l eglé g&%gg ?E rre?‘hqubut oﬁfletrraqlg) 0.25%
23%-azobi s(2- et hyl propanenitrile), 2,2-azobis(2,4

20 nethyl pentanenitrile), and m Xxtures thereof. A

substanti al inprovenent in the adhesion properties of
Preferred azo initiators are 2,2-azobis(amidinopropane)

dihydrochloride, 2,2-azobis{2-methylbutyronitrile),
2,2-azobis(2-methylpropanenitrile), 2,2-azobis(2,4-di-

methylpentanenitrile), and mixtures thereof.

A substantial improvement in the adhesion properties of
the intumescent coating on metal surfaces is achieved
through the addition of acid (meth)acrylates or
copolymerizable polyfunctionalized carboxylic acids.
The acid (meth)acrylates are preferably selected from
the group of dicarboxylic acids, particular preference
being given. to the wuse of B-CEA. Copolymerizable
polyfunctionalized carboxylic acids that can be used
include all known multiply functionalized carboxylic
acids, selection taking place with particular
preference from the group of itaconic acids, fumaric

acids and maleic acids.

Beta-CEA is the Michael product of acrylic acid and is

always a mixture of:
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the intunmescent coating on netal surfaces is achieved
through the addition of acid (neth)acrylates or 25

copol yreri zabl e pol yfunctionalized carboxylic acids.

The acid (neth)acrylates are preferably selected from

t He eUP13088i car boxyl i ¢ acils; parti cul BETHFRIMIBLAER047
being given to the use of (3-CEA Copolynerizable

pol yfunctionalized carboxylic acids that can be used

30 include all known ti pl functionalized

carboxylic acids, ect¥on taking place with

particular preference fr t he group,of itaconic

acids, fumaric acids andygal eks_acj 35 Beta-CEA i s
the M chael product of acr c acqd adHis always a

mi xture of : WD 2009/ 013089 - 7 - FECT/ EP2008/ 058047 O
Oo-J01 P\ IH O beta-carboxyethylchcrylate where n =
1-20 5 The acid (meth)acryl ates or copol yneri zabl e

pol yfuncti onal i zZiegt sachoxykyetiagl dscpyedesably form a
part of the polyneric conmponent of the resin. 10 These
acid (nmeth)acryl ates or copol ynerizabl e

pehgfenct Fohakbzed carboxylic acids additionally have

a good dispersing effect on the intunmescent

constituents wused. 15 The object has al so been .
athtevedabyda prdeess)psryledeisng i mtunes@RO oy ipPle
COBPYEShAP1 6881 Nz 8Y SIITHo:aL6Q! dhRYaLO0 HAdPablyTheorm a
process_of the jnvention is charagterlzed i n that at

| RREE gﬁetg§hgp%ﬁmﬁa}pycomponent of the resin.

These acid (meth)acrylates or copolymerizable
polyfunctionalized carboxylic acids additionally have a
good dispersing effect on the intumescent constituents

used.

The object has also been achieved by a process for
curing intumescent coatings comprising resin systems
according to Claim 1. The process of the invention is
characterized in that at 1least one ethylenically
unsaturated monomer  component and at least one
polymeric component comprising oné acid (meth)acrylate
or copolymerizable polyfunctionalized carboxylic acids
and the customary intumescent auxiliaries and
additives, are polymerized by means of free radical

polymerization.

The intumescent coating comprises specific substances
which when exposed to heat react with one another and
form a foam for isolation. The coating is composed
preferably of 3 components: an acid source, a carbon

source and a gas source.

On exposure to heat, the resin component begins to

melt. At - higher temperatures the acid source is
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unsat ur at ed nononer conponent and at | east one 20

pol ynmeri c conponent conprising one acid (nmeth)acryl ate

or copol yneri zabl e pol yfunctionalized carboxylic acids
and the customary intunmescent auxiliaries and

allfli 200913888 pol yneri zed by means of fr BET(ERKOOSY 058047
pol yneri zati on. 25 The intunmescent coating conprises
speci fic substances which when exposed to heat react
wethigagednotéhst aiwl #&bim aticoamrd¢art i swiahi ogheTheother

CQB&EEchénEQm&S%e PEgLEE ARLY 19l 3,£04PEBERES: u%%& is,

acl source a car bon 30 source and a gas source
ekPEs BFEMRY- She A TIQIHELR e§PhYEBﬁﬁBHéﬁ€Sbé§ ROPhogRoric

Abciﬂagher \bl@mr atiyRe thgiaei d §@ﬂf§6ry5h¥\ﬂ:ol (carbon
2009/01 - PCT/ EP200Q8/ 0580 actlvated a d |s

2BPBPS)r oBEE GFERFIRe SCnarTTh GHOMBIERIO IR The
cbaéaﬁgowﬁheoﬂ0|mhfgnuesteusedeaas tor eaﬁhmmfacompounds,
anponj u

h h | yph h
t'eh reacgfeew?%os%l% Z:ry?rﬁgo?glp %Ocrgcr erlches, elamine

PeN ri ot 5 solf cé
fﬁprexahplé$SLoeﬁofnapolyphosphorlc ester. The
breakdown of this ester |eads to carbon conpounds,
whi ch together with foam ng agents such as nel am ne
f Bhen ERELESCEBE fCeaRiney Tdralhif upeBeBhESR0aEi RgaSt one

| dead! ys&ﬁmlar I §@%hﬁtatté e@%ﬁr}o@ﬁ@m aﬁbﬁyﬁﬁbé?ﬁaﬁéph n@Slamine
nium poly ospnat e nmel_a ne pnos al e, nesi u
SERpRutetsr LBRREacHE ForPhatampl et ot | avid; o

iékmmpSGent coatlng m xture conprlses a carbon

source, such as pentaerythritol and di pentaerythritol

and m xtures thereof, for exanple. Starch and

eXbandabt engsepnt t eceaeind kew seunsei tabirrises TRe carbon

| DLUPES Ce, G0k s NG AR 1AM S§8d2 HiFeri¥Rhritol
and mixtures thereof, for example. Starch and

expandable graphite are likewise suitable.

The intumescent coating mixture comprises a gas source,
such as melamine, melamine phosphate, melamine borate,
‘melamine-formaldehyde, melamine cyanurate, tris(hydr-
oxyethyl) isocyanurate, ammonium polyphosphate or

chlorinated paraffin, for example.

In addition there may be nucleating agents present.
These may be, for example, titanium dioxide, =zinc
oxide, aluminium oxide, silicon, silicates, heavy metal
oxides such as cerium oxide, lanthanum oxide and

zirconium oxide, mica or loam.

Further adjuvants (e.g. zinc borate, glass beads, fibre
materials, etc.) may be present in the intumescent

coating mixture.

The fraction of the intumescent components as a
proportion of the coating mixture is 40%-85%,

preferably 50%-75%.



10

15

20

25

30

35

such as nel am ne, nel am ne phosphate, nel am ne borate,
nmel am ne-f or mal dehyde, nel am ne cyanurate, tris(hydr-
oxyet hyl )i socyanurate, ammoni um pol yphosphate or

chl ori nat ed garaffin, for exanple. 25 In addition

t KRr 2041888 Rucl eati ng agents -present. TREGEPIPQF/Baso47
for exanple, titanium dioxide, zinc oxide, alum nium
oxi de, silicon, silicates, heavy netal oxides such as
cerium oxi de, | anthanum oxi de and 30 zirconi um oxi de,

MrGaxQF rbpam ariheradidyapts Rad. iZi BEABer e improve
gl ass beads, fibre materials, _ etc,) y be present |q3
t hBei FhgReSEENt 1 RAXIHY E?xwaks.t§50%ﬁ€q%%%ﬂﬂ%nPQﬁSl le

the ohlkungsseidatCisposeshs They fHOpaddedniaf afoents of
coatipng m xture.i.s 40% 85%, pyeferabl 0% 75% W0
2 ogéomé’é@fér-abé&/(gp@%o‘ 058 i‘?edTrﬁrgoE?%pil@{al amount

adf uvhat sogaihinge used in order to inprove the
rheol ogy, in order to nmake thick coatings possible in

one application step. They are added in anmounts_of 5
0% 246 plebepalsisybd c05ur1 We tivdsed ash uveatisotay! dirARasion

0of 44 B6a£08t £ BUbe ! Lahggal SO possible for wetting
adjuvants or dispersion adjuvants to be added. 10

Prior to the application of the coating to the
netablti €o sHef appltbatebganitC ther @dadd rics taddek metsllic
|n|ttates the free-radical .reaction.in th%Pcourse of

WRIERETRe EI qRR ot PROCEPEs ToTypTaat| y THE cird~ates

cure
tthe ifyed0rbdimaiutesactiorannbechar cedrskr cughwhheh the

afP&ﬁ]{dOfcoétﬂirB aEBEeQUd %%ﬁﬂ}oq:he cure time is 30
minutes. It can be varied through the amount of

initiator and accelerator.

The coating can be applied by means of spraying
technology, brush, roller, spatula or dipping process.
As an alternative it is also possible to use a multi-

component spraying system.

The metal surface is typically cleaned before the
coating is applied, 1in order to remove processing
residues and the 1like. In some cases primers are

applied as well.

It is also possible to apply a topcoat, for exposed
metal surfaces, for example. The thickness, however,
should only be between 15 um and 250 um, in order not

to inhibit the intumescent reaction.

The outstanding adhesion properties allow the resin
system for intumescent coatings, in accordance with the
invention, to be applied to other surfaces in need of
an intumescent coating. Surfaces of wood, for example,

can also be coated.
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The coating can be applied by nmeans of spraying

t echnol ogy, brush, roller, spatula or dipping process.

20 As an alternative it is also possible to use a

mul ti - conponent spraying system The netal surface is
t‘iﬁbi?coei’l9l/9gg@%9aned before thel0 coating is BPpiEPRA08/§58047
order to renove processing 25 residues and the |ike.

In some cases priners are applied as well. It is also
possimlest o apply a topcoat, for exposed netal

surfaces, for exanple. The thickness, however, 30
shoul d only be between 15 mand 250 m in order not
tBX3 P Dit the i ntumescent reaction. The outstanding
adhesi on properties allow the resin systemfor

i ntunmescent coatings, in accordance with the 35 .
TRRNEPORE £8 B8 anHl | BA°t ¢ SERER CBur T PSR dvFD 2
aradd URRSEeent oOhad | Phur&lr Campsnehtwayd;ayf osyekanpl &his

can_al a WO 9/.01 9 - 10 .- .

S B0 B G on e tE aards ‘eI e ne gl g0 encry
systegnd ofe Pn¥entlPan ispprocéssednwkthra Wrwwh the
E?L%%ﬁ@ M PLusal. Component l§p§aMP§_/SL@Hb_ ThbSzle size

ess spray system uses” 2 fuq?s which, with an entry
HEREUre o PRI S B2 2 H ikt ufe FHWUSRT ¢ he
nozzl e at approxi mately 19.3 MPa. The nozzle size 10
anounts to, approxi mately 525-675 in dianmeter. h
O Rt 28 BaP b o bByieda P 0 T 180 S000C AP T0Pam.
thesehexpeekpeni senbscoat i tiass gnaere wepd | edplded to
t.he sqgﬁg wth..a thick ' ach_ca f
a%lper oX1 e %ascel'ooo% Gjlbns lﬁja(g]tﬂlll%%ggr_g%e %%\%gl s%gse .Of
siphrinase 1M st Bed0 was- t heCendsrratéorogrede  Swedish

AGNES O t She@lteel was the substrate coated.

Adhesion to steel

A PAT (precision adhesion test equipment, hydraulic
adhesion tester) instrument was used to measure the
adhesion of the coating to the construction-grade

steel.
An adhesion of on average 6.9 MPa was found.

This figure meets the requirements for an industrially

utilizable coating on construction-grade steel.
Comparative example

A conventional ©resin system of the invention 1is
processed with a Graco Extreme Mix Plural Component
Spray System. This airless spray system uses 2 pumps
which, with an entry pressure of 0.35 MPa, spray the
mixture through the nozzle at approximately 19.3 MPa.
The nozzle size amounts to approximately 525-675 um in

diameter.
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15

20 A PAT (precision adhesion test equi pnent, hydraulic

adhesion tester) instrunent was used to neasure the

adhesion of the coating to the construction-grade

steel. 25 An adhesion of on average 6.9 MPa was found.

THO 2009 AL20%et s the requi rieents for anPGTHERSPPBAIIEN47

utilizable coating on construction-grade steel. 30

Conpar ati ve exanple A conventional resin systemof the

invention is processed wwth a G aco Extrene M x

F’éé‘éﬁ' cggepﬂgeggsssrgégﬂ %@t%l&mfyagébeﬁﬁ 8B 300 um.
stem uses Wth an entry pressure
nOtQSSWPQXP§EF5‘§mFﬁe 6m<58<'=U-'rJé”19¢ HPRRSPS t NeTRo2PPélge to

apps oxgBs ey d Q. 3wMPa. aThéhm@KﬁégsS| zﬁ agRuAt Sch@e of

%ggrOX|natel 525- 675 Am di aneter. 2089/01 08 h
QX By = 008t BB 04T - EaERnésaPFﬁéoﬁa%a Bpl | ¥edis

typheddty DR 1022006 the edhesemtexpesdtmeht s, 6

coating passes were applied to the substrate, with a

t hi ckness in each case of 5 approximately 1000 m

Qoiisesunt i tom-ghreele Swedi sh  standard Sa 23 steel was

the substrate coated. Adhesion to steel 10 A PAT

(precision adhesion test equi pment, hydraulic

dh&fiTon @é@?éﬁ}iopnsﬁabﬁ‘éhtmm%e%%ec?qq}l-‘tﬁ;eé%tur ehyRgaulic

aecﬁ}?ééwh ofcets%rqoaihggr&ﬁeﬁ‘ae Wwnsticuet | 08- Gicddfire the
el . esi on of .on avera

1.38 MPa was
ichh ©F | GHrS JOBSLHGY bGr LHE  ERBETeHERLonrgFade
&teehdustrlally utilizabl e coating on
construction-grade steel. WO 2009/013089 12 -
PCT/ EP2008/ 058047 C ai s
An adhesion of on average 1.38 MPa was found.

This figure does not meet the requirements for an

industrially wutilizable coating on construction-grade

steel.
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1. Resin systemfor an intunescent coating conprising

at | east one ethylenically unsaturated nononer 5
conmponent, characterized in that there is at |east one
pol ynmeric conponent conprising an acid (nmeth)acrylate
OWO P9/ PAaP8Tabl e pol yfunc-12ional i zed cRFBHEBIOPR/058047
acids present. 10 2. Resin systemfor an intunmescent
coating according to Caimgharacterized in that

the acid (meth)acrylate is seIPected fromthe group of

di carboxylic acids. 15 3. Resin systemfor an

| ptumeggent §9§Eéﬁgf@gcgﬁdhﬂgumb%cgh%'@b%tln comprising
characterized in that the acid ( h)acryl atfe is

sel ect@® f+AFE hePRf? olfF L Pekaa ]@EAWES@Wraﬁ@& pmonomer

syst emdboddnt Nt tHRSSENErCO8E 1 NP aEEEr dhage e Gral@ast
1, characterized in that the 1’lgpol nerizabl e

pol yf UPRE | o it *ar b6RTPPRE M ci dSOBPELSe 8t & f r i<
the gr (m@tlo)‘ad:tpl:am:\éc aai ds, chpohymer azaldse or palgifanc-

accor dF AT LG o T Ehkr ke Bl AR o

pol ynmeric conponent is selected fromthe group of

ther mopl asti ¢, LeshNFor3Q:P. ﬁ@é&@sééﬁéeEbQQEn@”accordlng

i ntumescent coat| ng according to Caimb5

char act@ri $881Fn fhat SREPFSYIAEIT Tonpoeht Fee acid
sel ect pRef i e 1Ea 95 OUps Of sehesbpal yEEHG, €RROI YHBUS of

and/ or _t erpol rs of 35 (neth)acrylic resin. WO

5000/ FHHEHPA S BAT 008/ 058047 7 Resi n syst em

for an |ntumescent coati ng according

3. Resin system for an intumescent coating according
to Claim 2, characterized in that the acid

(meth)acrylate is selected from the group of beta-

CEA.

4. Resin system for an intumescent coating according
to Claim 1, characterized in that the
copolymerizable polyfunctionalized carboxylic

acids are selected from the group of itaconic

acids, fumaric acids or maleic acids.

5. Resin system for an intumescent coating according
to Claim 1, characterized in that one polymeric
component is selected from the group of

thermoplastic resins.

6. Resin system for an intumescent coating according
to Claim 5, characterized in that one polymeric
component is selected from the group of
homopolymers, copolymers and/or terpolymers of a

(meth)acrylic resin.
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to Caim1, characterized in that one polyneric

conponent conprises a (neth)acrylate copolyner. 5 8.
Resin system for an intunescent coating accordlng to
Caim1l, characterized in that one polyne
CBAPHARSA018B%Hr i ses one net hy3 (neth)acry?%ﬁ4¥P2°8§ﬁ9$8°47
(nmeth)acrylate, n-butyl (neth)acrylate, isobutyl
(meth)acrylate, tert-butyl 10 (meth)acrylate,

27hydr Bggerhyplysteat Hoacram at et unresagak ogppitdpygl according
(neth)QSthﬁﬁﬁlafd/@%é%égﬂ@9J5§W11n(Q§kﬁ)aSﬁ¥|%kﬁyw%rlc

Resin system for an |ntunescent coatln accordlng

to O afARONSREr GeTRF1988 #n Takh) 3reY pofgnerrel Ymer
conponent conprlses a reaction product of one or nore
dienes_wi th at | east. one of st rene | t ol uene, ,
vBnyl RRFORI GE€SCEMNyiCTackt alt m??ﬁ???dgﬁétéﬁﬁoﬁf&grdlng
and/ ortyi mMllaiest ey . 2arHdteRdxdan syst emsftorome polymeric

i ntune n ti in ,
charac%gﬁ? dgé ggmggggég ?ﬁylengggkﬁ; uﬁ?gpdﬁggggate
nmonomeetigphponémthcoryiates onarratthdcr yl @eghgacrylate,

acryla{gobggyiunctlonaUd@@hfgbrjygﬂglsysten1fQ@r@nbutyl
i ntumescent ‘coatjng accord C.aim

charac(%@?%b@c¥ﬁi%%%t @ﬁ@yd€PWYP@ﬁW@aIFWEE%%%E{N%ﬁiﬁi 2-

rmnomem & BO RN ) S@S, Tt dy lar{dyRizh) ackyhgt Bexyl
et hyl th acr ate n- butyl (neth)acryl ate,

isobut §iate, tert-butyl (meth)acrylate,
2 hydroxyethyl (neth)acrylate, 2- hydr oxypr opyl

h)£&§¥$ %gségﬂl% 25t hy. %@S%éécéﬁ@tBb?ﬁ&%&a%%cor§§ng

Pr'ocess r curing an rntunescent coa
to Claim 1, characterized in that one polymeric

component comprises a reaction product of one or
more dienes with at least one of styrene,
vinyltoluene, vinyl chloride, vinyl acetate,

vinylidene chloride and/or vinyl ester.

10. Resin system for an intumescent coating accorxrding

to Claim 1, characterized in that one
ethylenically unsaturated monomer component
comprises one methacrylate or acrylate
functionality.

11. Resin system for an intumescent coating according

to Claim 9, characterized in that one
ethylenically unsaturated monomer component
comprises methyl (meth)acrylate, ethyl
(meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, tert-butyl (meth)acrylate, 2-
hydroxyethyl (meth)acrylate, 2-hydroxypropyl

(meth)acrylate and/or 2-ethylhexyl (meth)acrylate.

12. Process for curing an intumescent coating
comprising a resin system according to Claim 1,

characterized in that at least one ethylenically
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conprising a resin systemaccording to Caima1,
characterized in that at | east one ethylenically WO
2009/ 013089 - 14 - PCT/ EP2008/ 058047 unsat urat ed

nononmer conponent and at | east one polyneric
cBAPINENOI388Pri si ng an acidl4(meth)acryl BEE/ER2008/058047
copol yneri zabl e, pol yfunc- tionalized carboxylic acids
and the typical 5 intumescent auxiliaries and

addi t i vesaapzatpdl ymerpwed byompeneniof afxdeeakadieagt one
pol yner,j Lon. 13. for ' i ntu centy .+
coatinébi?%bgggordiﬁg&?%%%ﬁginm1%%h%ﬁgfggggrizg§§in acid
that AURFP) aFF¥sabRd addi ti WEPUSERTEZSELS1 i atRtly/func-

pref er abb¥a®igani ¢ erwxhHiese 1l4ciBeocessi f oeheur idiical
an i ntuynescent coatlnqu#? accordlﬂg %o ClglﬁllZ

char actBFPPEECPATt hat W% HiddE st s (8% ar BAGHEERGF  are
per oxi gesymket aedper osiydes, mpenoxy esfers,fideacyl radical
per oxi de drg?eroxides and/ or peroxy ketals. 20

h
15. ngogym?ﬁ%z? Umescent coating according to Caim
1 for coating netal surfaces and wood surfaces.

13. Process for curing an intumescent coating
according to Claim 11, characterized in that
auxiliaries and additives wused are initiators,

preferably organic peroxides.

14. Process for curing an intumescent coating
according to Claim 12, characterized in that
initiators used are dialkyl ©peroxides, keto
peroxides, peroxy esters, diacyl peroxides,

hydroperoxides and/or peroxy ketals.

15. Use of the intumescent coating according to Claim

1 for coating metal surfaces and wood surfaces.



