WO 03/ 053596 2 JULY 2004 PCT/EP02/13056 Method for producing coatings The
Invention relates to a nethod of coating a surface, in whi ChZaJ@ﬁt%dﬁq
mat erial having a viscosity 5 < 100 Pa.s is applied to a surface to be

coated, and i WO B AEE359& present inyention pertains ig gzrticul ar to the
application of floor 'and wall coatings and also of sehFFAEPQSLL8RES 10 A
pr obl em whi ch occurs frequemétiodnfbhbe %Bﬁhbﬁﬁbi eRaRk goatings is that the
coating materials used contain vol atiFe Subst ances whrth are injurious to

health and which prevent safe. application of the materials w thout
reactive

sui t abl e prot &8 igrventiisnentela e waﬂpﬂn@thbﬁeogcla%%&ﬁasg‘%&%f%% i
0 s is

resins based gp Ny} th late or _styrepne to form

normal | y acconpani eljtij%f)};l/ ggve%gg%%lor%g nuﬁ“@ﬁﬁ &a an&lé}‘ﬁng'raw caissostitys not
possi bl e td cEnpPY Keeis tive aumd iddbviad sa t batfaue Sto B8 EbLEgl vgnﬁer_{%val of
the volatile subelHanGafe |Hh-&kkdQuS | th by nmeans, of overpressur
ventilation dgvi ces _whi cﬁh% ar% i %gggnlgfgn PSS ddy Pasticelarntohe

building, is Bﬁeﬁaﬂlﬁqﬂ?&ﬂ%aﬁ|:‘;lcp@ssanﬂewaiilnmatﬁmgﬁamtgﬂsgagk to

, take sufficimsealangogpktefmsthe | ocal circunstances for this purpose.
Attenpts to inprove the efficiency of ventilation through the use of what

are called air piping systens, which are usually designed in the form of
hoses coRfectZdpdbbiemn| whiioht beclirse ¢ r3QuariTRY 655 UnGs VENL{ ] atien deyices,
are unsati sfagdQEyngdr qg ath‘é%hnkéal st andpoi nt, si nce TTASPRrP of
such air pipi ng:lr sy_s%ems i s i nconvehi &3 t fsterdalsp uand tadetoim are
extrenely corffidetdd grbstameescortsioh ngre injurious to health and
which prevent safe application of the materials without
suitable protective equipment. .For example, the
15 processing of reactive resins based on methyl
methacrylate or styrene to form floor coatings is
normally accompanied by severe odor nuisance, and in
many cases it is not possible to comply with the MaC
levels that exist. ] '
20
Effective removal of the volatile substances injurious
to health by means of overpressure ventilation devices
which are fixed, i.e., are already isolated in the
building, is generally not readily possible, since they
25 often fail to . take sufficient account of the local
Circumstances for this purpose. Attempts to improve the
efficiency of wventilation through the use of what aré
called air piping systems, which are usually designed
in the form of hoses connected directly to the fixed
30 overpressure ventilation devices, are unsatisfactory
from a technical standpoint, since the transport of
such air piping systems is inconvenient and their setup
and takedown are extremely complicated and time
consuming.
35

Nor has the use of exha_ust devices become established
in the art, since the highly volatile substances to be
removed are generally also highly flammable.
Consequently the exhaust devices to be used would have



35 Nor has the use of exhaust devices becone established in the art, since

the highly volatile substances to be renoved are generally ahﬁﬂJﬂY%ﬁ?
fl ammabl e. Consequently the exhaust devices to be used woul d ha uLy

2004 - 2 to have an antiexpl osion design, the use of such exhaust
devi ces, however, is generally too conplicated and too costly for these

pur poses. 5 FtQNIhEQearbn!tahil Egﬁ %ﬁl e reduce odor
coating naterlgb 3$§90|all reduced- odor ~ nethac SFH&% for
exanpl e, Japaft us ‘Gp%#/-spéewveau &if eI 1tdos<dou@és.cmtsadst em
that conprisesdutset woatdy e thesw gudRyayi enyl 10 (neth)acryl ates;

crosslinking agents,, such as organic peroxides, for exanple, and

accel erants, such as. nmetal salts of organic acids, for exanple. A system
conpri si n@ cuReam Hﬁdropetomﬂdelandmcm@ﬁltthéﬁéﬁﬁf@gtQcasu§@r§EHﬁgeand
accel erant hagghgen 0 rther systens ewl se using cumene
hydr oper oxi de a%d c%%gwq'%%toa téﬁ% %kscr? %F%@l%%panégéup§ﬁd0%9 20
speci fi cati on@efhageybese syetems94-TISG 42X br Abtdmpipd, t hesgnsyst ea8gdo

sol ve the pr en abelhe e e hazard renmai ns when these
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syst em conpr i ST €828 onpoiR§a&Naatesene 1N¥UﬂuperOX|Q@clahenﬁahiEﬁyllon DE

198 26 412 de(;net]bpacfpldtégrl r&ogmm( cryé,ﬁ&ﬁ re_;,:s %%%‘ﬁ%rgc
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overal |

A system comprising cumene hydroperoxide and cobalt
.. 15 octoate as curative and accelerant hag been shown to
cure.

Further systems, likewise using cumene hydroperoxide
and cobalt octoate, are described by Japanese laid-open
20 specifications JP 95-5661 and JP 94-199 427.

‘Although these systems do solve the problem of the odor
miisance, a health hazard remains when these systems
are applied, owing to the use of the problematic

25 dinitiating system comprising Co compound and cumene
hydroperoxide.

The publication DE 198 26 412 describes cold-curing
reactive (meth)acrylate resins for coatings, with &g
30 reduction in odor and in the health hazard being
achieved by means which include restricting the
fractions of methyl (meth}acrylate and ethyl
(meth)acrylate to < 5% by weight, based on the overall
compositions. Although coatings having very useful
35 properties can already be obtained by using these
reactive resins, . for many fields of application the
industry requires coatings having higher fractions of
methyl {(meth)acrylate and/or ethyl (meth)acrylate, in
order to be able to tailor the spectrum of Propertiesg



conpositions. Although coatings having very useful 35 properties can

al ready be obtained by using these reactive resins,, for min&tjl'.iﬁ?% af
application the industry requires coatings having higher tractions oP

met hyl (meth)acryl ate and/ or et hyl (neth)gcgylate, in order to be able to
tailor the spectrumof properties 2 JULY 2004 3 of the coatings in

accordance W tdf tife USRIt Shd¥ SheSacddrdi : the f.the art it is
therefore an object of the present invéﬁ%%gﬁlto %ﬁ%3§§ggasngfﬁ d%of 5
coating a surface which further mnimzes the health hazard involved in

applyi ng the deatvhgwrmaiferthe. dtute @Bt hoge sRew dias farcas, pegaLb!§, be
and as far .,as possi bl e shoul d not Be subject to

bl e of o\ I
capable o U%\Sﬁ%%%ao Z@g? BFSERB c FAVIERG PR kR PFavidanac etiodhefused,

any restrictions 1nre
so that tHe sgeetimm oh swoizrd i ehioh thertioati Rasieande ORLI WAt

specifically u | e ectiv application. 15 This object

and ot her objg%fgr&hﬁﬁ#6¥k%%o%ghaﬁgﬁ 15?pﬁﬁﬁt ékF&PﬁiHﬁ88¥léén This

nevert hel ess Betheddi Ishouls eraed Sardedsceddsibldie Ibér CHABABIEES of

di scussed hegghi% sol,¥ed a t p | a_yeduged- odor
PRER LD e S 280 PP e DBOSHERIS, PrhSRlHS To B

coating havinngLl of the features of c .
nodi fi cati ons®BPILAE & MY of eS&ictivas i Uh Heeppest edt ethé ncbheing

subcl ai miGappradepiale wHiRHN danAba h88Hl t f ﬁlli'gtprt%\éi sl o0 of,2 nethod
of coating a gg u Race, i% which a coating material having a Visct ity of
< 100 Pa.s, ngashred st 258 istiﬁbheﬁPqQ}Qgssur$%%e tBebe ephimdzednd is

cured, the neshedibétadylydi seasnguashefluhytiba fast t hahe dugégﬂegﬁgvgo

application Qﬁpib@ EQgﬁ[ng material, a gas flow is passed over t
surface to be cpate%, y neans of at |east one nobile

15 This object and other objects which, although not
explicitly mentioned, can nevertheless be readily
inferred or deduced from the circumstances discussed
herein are solved by a method of producing a reduced-

" odor coating having all of the features of c¢laim 1.

20 Advantageous modifications of the method of the
;nvention are protected in the subclaims appendant to
claim 1.

As a result of the provision of a method of coating a

25 surface, in which a coating material having a viscosity

of < 100 Pa.s, measured at 25°C, is applied to a

- surface to be coated, and is cured, the method being

distinguished by the fact that, during the application

of the coating material, a gas flow is passed over the

30 surface to be coated, by means of at least one mobile

overpressure ventilation device, it is possible, in a

way which was not readily foreseeable, to achieve a

marked reduction in the health hazard involved in

applying these systems, so that the coatihg materials

35 can be applied even in enclosed spaces while complying

with the MAC levels that exist. At the same time the

method of the invention allows a series of further
advantages to be achieved:



overpressure ventilation device, it is possible, in a way which was not
readily foreseeable, to achieve a marked reduction in the hegl jly 2?6

i nvol ved in applylng t hese systenms, so that the coating materials

be applied even in enclosed spaces while conplying with the MAC | evel s
that exist. At the same time the nethdd%f the invention allows a series
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i nvention is not restrict use o
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MAC | evel s; so t hdt2tSatfhgsChBvi R§ a°P§5§@@ﬁﬁh1dﬁnﬁnu$Ertap§rwwmIﬂtes
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d of the iInvention, t hat

material is furthea[ &c(gelerate by the netho
after 0.5 to 5 holte oS TaIET abiyiarpature PQQnﬁ@OuFEacﬂmﬁﬁnﬁﬂﬂ¢92&yyIate
resins, for 15 exanﬁ)l @hearre MBC| dregel s, acg¢ fHEL Cdolatd @ tﬁgvgﬂgt ing
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and initiators; 20°effective adh
pl asti cs, screedsOWﬂﬁﬁﬁan?nzhﬁjR@ﬁ@uQﬂdﬁtant|aI pauci ty of odor during
and afterg 25 application. In the context of the present invention a

surface is copate a coating material being applied to a surface
£ qfuti)fl. cur?ng go the coat:.n% Iggterlal is further

accelerated by the method of the invention, so

that after 0.5 to 5 hours, preferably after

< 2 hours, reactive (meth)acrylate resins, for
15 example, are no longer tacky;

= the curing of the coating materials can be
improved still further by using particular
accelerants and initiators:

20
= effective adhesion to many substrates, such as
plastics, screeds, concrete; and
= very substantial paucity of odor during and after
25 application.

In the context of the present invention a surface is
coated by a coating material being applied to a surface
to be coated and being cured. The term “coating” is

30 known to the skilled worker. According to DIN 8580
_(July 1985) coating is understood as a finigshing method
for applying a firmly adhering coat of formless
substance to a workpiece or a carrier web. In
accordance with the invention coating takes place by

35 application of a liquid, pulpy or pasty coating
material; i.e., it embraces painting, brushing,
varnishing, dispersion coating or melt coating, among
others.



to be coated and being cured. The term"coating" is 30 knowmn to the skilled

wor ker. According to DIN 8580 (July 1985) coating is underst@o
finishing nethod for applying a firmy adhering coat of forn?e"s:léﬁt?z{604
substance to a workpiece or a carrier weh. In accordance with the

I nvention coating takes place by 35 appl ixation of a | i quid, pulpy or pasty

coating mategl al .. i races painting, hrushipg, varnishing,
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bi t umen scre?j%@%%én%?’e%g,Q?ﬁggggi'n%%ggﬁhl&él g?{glglcﬁ%&%ﬁ&t%‘?%n?%r??aes, 5
nmetal, such &PRGEREeor inFlkFADE Fsarhaleinp| epnandtenwoatraidpenei hegs on t he
nature of5t henetdISt r @hH t akS nt.age : pl priper-to the
substrate before tBe coatﬁang ?rg?éé?i a(I?jgi ?ﬁ%%ﬁl%g ¥ﬁgseé%%$ﬁ%%s a"ﬂl"réd

wi del y known T3P hePEPENGHRIC 47 gEher Aatpuse obt shsedsubstraberiti aidy. | n

-accor dance widdvertmganient tONapheyCeatpind@t €5 ghe aLp23Catd @é%q?cseoheri c
' ferabl’y in the

pressure (101325 Pa) . has a nam.,c Vi sScosi < 100 Pa.s, pre
range 15 frﬁn‘zeo. f%)%séig t@a% TRE: .l?he?Bpg@dnun@F%%% REEReRS s and t abl e
for use as eualdlny ketweni ahs thespert abhyl ratrgénérabber beartheSydetic

pol yner s 4 pl aghntnfeeii,ch can be applied in 20 the formof nelts, organic
sol utions, organosols, “plastisols or aqueous dispersions, surface-coating

materials (e.g., paints, adhesives). For the purposes of the present

i nvention, neverdd@bessnce t whah RIQYeNnyBAEL LAY Y ageous .tq use
coating materi alg gg vvhigh conpri.se what are caltﬁ{ed ?(g%‘\é%%e raé%&rﬁgﬁ
at 5 an atmospheric pressure (101325 Pa) has a
dynamic viscosity < 100 Pa.s, preferably in the range

i5 from 0.1 mPa.s to 10 Pa.s.

There are numerous materials suitable for wuse as
coating materials, especially natural (rubber) and
synthetic polymers (plastics), which can be applied in
20 the form of melts, organic solutions, organosols,
prlastisols or aqgueous dispersions, surface-coating
materials {e.g., paints, adhesives}. For the purposes
of the present invention, nevertheless, it has proven
particularly advantageous to use coating materials
25 which comprise what are called reactive resins
containing
A) 1 part by 'weight cf at least one ethylenically
unsaturated compound,
B) 0-2 parts by weight of a (pre)bolymer swellable or
30 soluble in a),
C) 0 to 0.15 parts by weight of at least one paraffin
and/or wax,
D) a redox system which as far as at least one
component of the redox system is concerned is to
35 be kept separate until the polymerization of the
polymerizable constituents of the system, and
which comprises an accelerant and a peroxide
catalyst or initiator in an amount sufficient for
the cold curing of component A), and



contai.ning A) 1 part by weight of at |east wunsaturated conpound, 30 one
ethylenically B) 0-2 parts by weight of a (pre)polynmer swellabl fj0f 280k40
0.15 parts on -P-94 by weight of at least C soluble in A, an or wax,
D) a redox systemwhich as pars n far as at | east one conponent of the
redox systemis concerned is to 35 be kept separate until the

pol yreri zati ogy of &ﬁgtgﬂg¥§eahagghge%onstituents of the system and which
conprises an accelerant and a peroxi dé catalyst or initiator in an anount
sufficient for the cold curing of conponent A), and 2 JULY 2004 6 E)
customary addgéigeseneogponent A 5 The et hyl enically unsaturated conpound
A) enbraces alT thosSe organi c conpounds which have at | east one ethylenic
doubl e bond. These include, anong others: nitriles of (meth)acrylic acid

and ot her 5ni tTlgeathiQeadradilpi RehImilactsd atesposHah 23S dmthacly! Qyh ani do

those organic compounds which have at least one

ethylenic double bond. These'include, among others:

nitriles of - (meth)acrylic acid and other nitrogen-

10 containing methacrylates, such as methacryloylamido-
acetonitrile, 2-methacryloyloxyethylmethyltyanamide,
cyanomethyl methacryiate:

(meth)acrylates which derive from saturated alcohols,
15 such as methyl (meth)acrylate, ethyl (meth)acrylate,
n-propyl (meth)acrylate, isopropyl (meth)acrylate,
n-butyl (meth)acrylate, sec-butyl (meth)acrylate, tert-
butyl (mgth)acrylate, pentyl (meth)acrylate, n-hexyl
(meth)acrylate, heptyl (meth) acrylate, 2-ethylhexyl

20 (meth)acrylate, n-octyl (meth)acrylate, nonyl
{meth)acrylate, isococtyl (meth)acrylate, isononyl
(meth)acrylate, 2-tert-butylheptyl {meth)acrylate,

3-isopropylheptyl {meth)acrylate, n-decyl {meth) -
acrylate, undecyl (meth)acrylate, 5-methylundecyl

25 (meth)acrylate, dodecyl (meth)acrylate, 2-methyldodecyl
(meth)acrylate, tridecyi (meth)acrylate, 5-methyltri-
decyl (meth)acrylate, tetradecyl (meth)acrylate, penta-
decyl {(meth)acrylate, hexadecyl (meth)acrylate,
2—me£hylhexadecyl {meth)acrylate, heptadecyl (meth)-

30 acrylate, 5-isopropylheptadecyl (meth)acrylate, 4-tert-
butyloctadecyl (meth)acrylate, - S5-ethyloctadecyl
(meth)acrylate, j—isopropyloctadecyl (meth)acrylate,
octadecyl (meth)acrylate, nonadecyl (meth)acrylate,
eicosyl (meth)acrylate, cetyleicosyl (meth)acrylate,

35 stearyleicosyl (meth)acrylate, docosyl ({(meth)acrylate
and/or eicosyltetratriacontyl (meth)acrylate;

cycloalkyl (meth)acrylates, such as cyclopentyl
(meth)acrylate, cyclohexyl (meth)acrylate, 3-vinyl-2-



acetonitrile, 2-nmethacryl oyl oxyethyl methyleyananm de, cyanonet hyl

met hacryl ate; (nmeth)acrylates which derive fromsaturated al CthEYzobi
such, as methyl (neth)acrylate, ethyl (nmeth)acrylate, n-propy

(et h) acrylate, isopropyl (neth)acrylate, n-butyl (neth)acr yI ate,
sec-butyl (meth)acrylate, tert- butyl (‘r‘re?h)‘acryl ate, pentyl

ety hexyl S5 TRaRon IREEH BkyaaEl ) oTRul b (e afaecrylate,
(et h) acr yi at 8- Viiswdemplahasnt) aémeytlai ecry$aﬁenyl3 3( et HA S 1 0~
eyl (et e o IR A %@%%%ﬂéiﬁ(&r}yét%e—
(et h) acryl at BCTYIAEEy| (ﬁﬁ?h?ﬁévﬁlatémeﬁhhechyldbdecyhuuineﬂhh%&mwuate,

tridecyl (Gretbyatoneate, (Re®ll)Rdbfliatedecyl (meth)acrylate, tetradecyl
(meth)acryl ate, penta- decyl 8rreth)acry| ate, hexadecyl (neth)acrylate,

2-met hyl hexadecyl (meth)acrylate, heptadecyl (neth) 30 acrylate,
5-i sopropyl helbmedhwbr&rfmﬂ:b)samydoai @eﬂ:ﬁ@rfrorﬁ%ﬂéggﬁfg%é' aleshplsacy|
ocC cy

(meth)acrylatg, 4 5-eth|octa ec ¥_§} th)acryl ate | SOpro
(meth)acryl ate ot ade ¥8€ Yat néﬁﬁﬂ@&?FWﬂr@Fﬁ)aeryl aléyl

ei cosyl (net h}laetmaceylaeew e| cosly | (d‘iﬁyh]) acr yhate) adbyBh€ar Yl g gFI
t

(et h) acryl at @megﬁpgéﬂ, éth, h)acryl ate and/or eicosyltetratriacon
(meth)acryl ate; cycloa I.% (met h) acryl ates, such as cycl opentyl

(meth)acryl ate, cycl ohexyl (meth)acrylate, 3-vinyl--2 2 JULY 2004 - 7
but yl cycl ohexasty1 meto @y ad rn a nyl cycl ohexyl
(meth)acryl ate 3@?, nﬁfe?'sﬂf':ﬁ %@%I oéguc(ﬁ{mta@ Bé%%?acrylp%tf}é é’ }'/

cycl opent a- 2, T et H§ @FW%P@G %omwl (et eyt Ixtes, abe
1-methyl- 5 d&&irmlaxqésimhfagryhét aryimetkhaany atesat clnderiye from
unsaturaged gl LOR0LSs eyteq or to be substituted up to four times;

hydroxyalkyl (meth)acrylate, such as 3-hydroxypropyl
(meth)acrylate, 3,4-dihydroxybutyl (meth)acrylate,
| 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl {meth) -
20 acrylate, 2, 5-dimethyl-1, 6-hexanediol (meth)acrylate,
1,10-decanediol (meth)acrylate, 1,2-propanediol (meth)
acrylate;

polyoxyethylene and polyoxypropylene derivatives of

25 (meth)acrylic acid, such as triethylene glycol
(meth)acrylate, tetraethylene glycol (meth)acrylate,
tetrapropylene glycol (meth)acrylate;

di (meth)acrylates, such as 1,2-ethanedioldi (meth) -
30 acrylate, 1,2—propanedioldi(meth)acrylate, 1,3~butane-
diol methacrylate, 1,4-butanedioldi(meth)acrylate,
2,5—dimethyl-l,6—hexanedioldi(meth)acrylate,
1,10-decanedioldi (meth)acrylate, diethylene glycol
di (meth)acrylate, dipropylene glycol di(meth)acrylate,
35 triethylene glycol di (meth)acrylate, tripropylene
glycol di(meth)acrylate, tetraethylene glycol di (meth)-
acrylate, tetrapropylene glycol di (meth)acrylate,
polyethylene glycol di (meth)acrylate (preferably having
a weight average of the molecular weight in the range




such, as 2-propynyl (meth)acrylate, allyl (neth)aérylate and ol eyl
(eeth)acrylate, vinyl 10 .(neth)acrylate; aryl (neth)acryl at €9 JULY¢ Roda
benzyl (meth)acrylate, nonylphenyl (meth)acrylate or pheny
(meth)acrylate, it being possible for th aryl radicals |n each case to be
15 unsubstituted or to-be substituted up Yo four tines; hydroxyal kyl -
_ (heth)acryl at gf gggﬁ as s3-gmf qﬂﬁy fﬁ%d e, 3,4-gihydroxybutyl
(neth)acrylat% droxyethy E% acrégg?gkgéeé ﬁBij}oE £ GEREEH 20

acryl ate, HPF?et?@/Q £o6-4e o¥ nol metim) aga:ytmelarlgjzo thes anegicel
(neth)acrylatgroﬁ 2-pogpangsli ol1¢dg@t h nyl at | ene an

b‘ ?0 &? éﬁy éﬂhylene

pol yoxypr opyl ivatives of, 25 (rret acryl
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gl ycol (mé h) aheyl athelechlaet hvasightt eSn Sugheas tangaet edig]fi (meth) -
30 acryl ate, %,8- r ne?io di(q;tqgacr | ate, 1,3-butane diol nethacryl ate,
1, 4- but anedi o d|9ﬁeﬁﬁ?a9'9P te,advantageously in the range from 250
2, 5-di net hyl - QQG4W@ﬁagmmaﬂ(ﬁimmphtaibulatean the range from 250 to
1, 10- decanedi ( yacrylate, t ol neth acryl ate,

A0 e g SR ot S0 o L

di propyl ene g écol rref h) acryl at )acr_ylate

di (met h) acryl & @O@W ep¥ |e®e(mgtlyt@¢m1anet h) a@rgmiemetmaaeymw@ne

gl ycol dipmet&xymaehyl 8 ec &%t@pﬁow??ﬂe (g%,@cac | ate,

pol yet hyl ene gl ycol di (mst% )acryl ate pre era “Ravin ght average

of the nolecular weight in the range 2 JULY 2004 --8 of 200 - 5 000 000
g/ cool, advantageously in fhe range from 200 to 25 000 g/nol, in
particular in the range Q08¢0 1008—grp-IH,—m0! ypopyl ene gl ycol

di (nmeth)acryl ate (preferabl y having 4 aver age Jpf t he nol ecul ar
wei ght in the range of 200

3,8~di(meth)acryloyloxymethyltricyclo[5.2.1.0(2,6)]—
15 decane,

4,8fdi(meth)acryloyloxymethyltricyclo[5.2.1.0(2,6)]-

' decane, '
4,9—di(meth)acryloyloxymethyltricyclo[5.2.1.0{2,6)]—
decane, ethoxylated bisphenol & di (meth)acrylate,

20 especially

O 0 '
0O
YO "

m n

where m and n are greater than or equél to zero and the
25 sum m + n is preferably in the range from 1 to 3, in

particular in the range from 1.5 to 2.5;
and di(meth)acrylates obtainable by reacting diiso-
cyanates with 2 equivalents of hydroxyalkyl

(meth)acrylate, especially
30



5 000.000 g/rmol, advantageously in the range from250 to 4000 g/nol, in
particular in the range from250 to 1000 g/nol), 2 JULY 2004
2,2 -thiodiethanol di (meth)acrylate (thiodiglycol di(neth)acrylate), 3,
9-di (neth)acryloyl- 10 oxymethyltricyclo[5.2.1.0(2,6)]decane, especially
O HzC -0 SA, 3, 8-di (nmeth) acryl oyl oxy'he?h'yltricyclo [5.2.1.0 (2, 6) ] -
15 decane, 4,8 _di (ma h)acryl oyl oxynethyltricyclo[5.2.1.0(2,6)]- decane,
419-di (et h) acry| oyl xyrret hyltorl cycl 0[5.2.1.0(2,6)]- decane, ethoxylated

bi sphenol A di ( a C|aIIy re mand n are gpeater than
or equal to zero gnd the 5’su’f’ﬁ' @.a ran
3, in particular In the range fro 5t02 and th

ent

from1l to
tes
obt ai nabl e by reacting diiso- cyanates with 2 equiv dr oxyal kyl
ere the

(meth)acrylate, especially 30 2 JULY 2004 9 -/ CH3 \-/ O NH
radical Rl in each gase |ndependently of the 5 others is hydrogen or a
nmet hyl radical; am foal kyI th) acryl at es such as tris(2-net hacryl -

oyl oxyet hyl )am' n hy ( - acryl at
3-di et hyl ani nopro y th ch CHa
car bonyl - cont ai ni ng (rret h). acryl ate uch as

>‘/:{ac Iate
eth

(met h)acryl ate, carboxynethyl (net h) acrylate, oxazd?i d| nyl et
(meth)acryl ate, N--gmat hacryl oyl oxy) :

N S

where the radical R' in each case independently of the
5 others is hydrogen or a methyl radical:

aminoalkyl (meth)acrylates, such as tris(2-methacryl-

oyloxyethyl)amine, N-methylformamidoethyl {meth) -

acrylate, 3-diethylaminopropyl {meth)acrylate,
10 2-ureidoethyl (meth)acrylate;

carbonyl-containing (meth)acrylates, such as 2-carboxy-
ethyl {(meth)acrylate, carboxymethyl (meth)acrylate,
oxazolidinylethyl (meth)acrylate, N- (methacryloyloxy) -

15 formamide, acetonyl (meth)acrylate, N-{2-methacryloyl-
oxyethyl)-2-pyrrolidinone, N- (3-methacryloyloxypropyl) -
2-pyrrolidinone, N-methacryloylmorpholine, N-meth-
acryloyl-2~pyrrolidinone;

20  (meth)acrvlates of ether alcohols, such as tetrahydro-
furfuryl (meth)acrylate, vinyloxyethoxyethyl (meth) -
acrylate, methoxyethoxyethyl (meth)acrylate, 1-butoxy-
propyl (meth)acrylate, 1-methyl (2-vinyloxy)ethyl
(meth)acrylate, cyclohexyloxymethyl (meth)acrylate,

25 methoxymethoxyethyl (meth)acrylate, benzyloxymethyl
(meth)acrylate, furfuryl (meth)acrylate, 2-butoxyethyl
(meth)acrylate, 2-ethoxyethoxymethyl (meth)acrylate,



15 f.ormam de, acetonyl (neth)acrylate, N-(2-nethacryloyl-

oxyet hyl )-2-pyrrolidinone, N-(3-nethacryloyloxypropyl)- 2-pyrmolijcy?»e0a.
N- net hacryl oyl nor phol i ne, N-neth- acryloyl-2-pyrrolidinone; 20
(rmeth)acryl ates of ether al cohols, such ﬁ tetrahydro- furfuryl

(met h)acryl ate, vinyl oxyethoxyethyl (net ; “acryl ate, nethoxyet hoxyet hyl

(‘met h)acryl at g.einb w1Pr acryl at - et hyl ( 2- vi nyl oxy) et hyl
(meth)acryl ate, o c#%%)g%yﬁoxq%th@{g%fﬁét%%cr y%:{%],'o%“ ’ﬁ%xyr@?ﬁbﬁyet hyl
(et h) acryl . af€TYHBRSy| okyRERasvbutyit hYmeth) ateylatef ur mbthoryhpasyyl at e,
2004 10 2 o\ Roxybehol oet ) hee T arReebpRl Y TRE M E TR LR Yol aie,
1- et hoxyeut ylm?ﬁﬁﬁ) é%?ﬂggg’é?yﬁéi:ﬁéxynét hyl (neth)acrylate, 1-ethoxyet hyl
grr:at h) ac; ;iljat e, et hory- met Eyl (m;t h) ap[)yl ate; 5 I(m(at h% ,h;;lcr yl ?t tes of
al ogenated - s, ,Such as , 3-di br omopr.opyl_ (meth)acryl at e,
4- br onophenyl uﬁ‘%ﬁ@fﬁ?ﬁ%ﬁ#ﬁ?e, of 3-5?3998?63:§§- prdsAhghet h) such atas
(2- b{ (ﬁ;met hlyl t%x&ﬁt#}m:yd)pr@pstrﬁ-i odof{hi&&:h)ak&ﬁhjm@j) agryl,g.tﬁfjof REATE! hyl
met h) acryl at g; agrwl.ates, such as 2, 3-epoxybuty

(et h) acryl at g‘;le%ftlé-eg%%a %r"tayl h( rg’re%éﬁ%ﬁf’ﬁ’a?é,ﬁ’m?}’ - ep ‘Aehelate.
(et h) acr yl atésbagmaathyboxyundecy(metdt) {omyater yl at e, glycidibethvl
(et h) aciyl at gyg ' | Cj a 3- - di net hyl -
am nopr opyl )(ﬁ%et%macry %rﬁ%ﬁ@%‘%%%@(%h@%ﬁ%ﬁ%?wiﬁ%§1) acryl am de,
1- (et h) acryl oyl am do- 2- net hyl - 2- 20 propanol, N (3--dibutylam nopropyl)
(neth) acryl amidenyIN-t - @t raddieddy | phasihong){ meth —‘Hﬁ@:ﬁ;ﬂuq%l
gcrN- Ib| sI (2- d'@r{g{@%{?x‘@( eftgéll ) (rTEtBhr?ﬁ_acr | ami de, 4- En(?nteri)-acr Lote

yl oyl am do thy €nt anol , (qﬂé%ﬂ’ hyl ) Yy :

| 2,3-epoxycyclohexyl (meth)acrylate, 10, 1lil-epoxyundecyl
15 (meth)acrylate, glycidyl (meth)acrylate;

‘amides of (meth)acrylic acid, such as N-(3~-dimethyl-
aminopropyl) (meth)acrylamide, N- (diethylphosphono) -
(meth)acrylamide, ' 1—(meth)acryloylamido-z-methyl?z—

20  propanol, N- (3~-dibutylaminopropyl) (meth)acrylamide,
N-t-butyl-N-(diethylphosphono) (meth) acrylamide,
N,N-bis(2-diethylaminoethyl) (meth) acrylamide, 4- (meth)-
acryloylamido-4-methyl-2-pentanol, N- (methoxymethyl) -
{meth)acrylamide, N-(2-hydroxyethyl) (meth) acrylamide,

25 N-acetyl (meth)acrylamide, N,N-{dimethylaminoethyl) -
(meth)acrylamide, N—methyl-N—phenyl(meth)acrylamide,
N,N-diethyl (meth)acrylamide, N-methyl (meth)acrylamide,
N,N-dimethyl (meth)acrylamide, N-isopropyl (meth) -
acrylamide;

30
heterocyclic (meth)acrylates,_such as 2-(l-imidazolyl)-
ethyl (meth)acrylate, 2- (4-morpholinyl)ethyl (meth)-
acrylate, and 1—(2—methacryloyloxyethyl)—2—pyrrolidone;

35 (meth)acrylates containing phosphorus, boron and/or

silicon, such as 2- (dimethylphosphato)propyl
{(meth)acrylate, 2- (ethylenephosphito)propyl (meth) -
acrylate, 2,3-butylenemethacryl oylethyl borate,

2-(dimethylphosphato)propyl methacrylate, methyldi-



(rmeth).acryl am de, N (2-hydroxyethyl)(meth)acrylam de, 25

N-acetyl (fret h) acryl am de, N, N-(di methylam noethyl)- (meth)acry anive004

N- net hyl - N- phenyl (nmet h) acryl am de, N, N-di et hyl (net h)acryl am de,

N-net hyl (net h)acryl am de, N, N-di net hyl ( h) acryl am de, N-isopropyl (neth)-
acryl am de; 30 heterocyclic (neth)acrylates, such as 2-(I-imdazolyl)-

t hyl th = | ny| hyl th)-- | at e, d
T3 et hacty e e the SRR BLEBR AR e {1 s e ki e bhvil ng
phosphorus,leQﬁh%ﬁﬁw%ﬁtesiIﬂémﬁthyﬁphosphimtdkmt@ﬂyIphﬂ@@ﬁﬁé@%&ﬁ&@&!

: net h) acryl at i @ﬂg@&@ ' - _acrylate
(2, 3- bLt yl gnemetlha é}ﬁ{li(’)?}l et hyl ?)‘g%#g? p(%%?:ﬁc}ia(r%gs}hl%tp%osﬁﬁﬁgh}’gr offyeth) -
met hacryl at e, HiPEospiiangtpy dinnopsl efhekyhethptoyl ophetpaxysi | ane,

di et hyl phdsphat oet hyl net hacryl ate, di nmethyl phosphi nonet hyl
(meth) -

(et h) acryl at I,net hyl phosphonoet hyl, (neth)acryl ate, diethyl
acryloy!phospﬁgﬁh ?Qﬁﬁiéhﬁﬁ (nePARRELPLBYl phoybiate, (nesblheryl ates

T OCyAnat Ot ol A Sl Ao eny REEPBLETE! B AEE S n ohut]

thiocyanatonetE%% 8#&?&?%%%VIatefﬁﬁgﬁﬁyﬁ§§qﬁﬁﬁﬁ&ﬁ%rww(HEGhOWGFUﬂ@¢Eyiate,

D | ot mytlakas Yt o1 s oyl
Shar Dy Rery It %(#ﬁhﬁe&‘ml%l BEh ) JFWldat e) ,

bi s(al | yl carbonates) , “such as et gryc
1, 4- but anedi ol bis(allylcarbonate), diethylene glycol bis(allylcarbonate);

vinyl halidestrsimbthAgavipybtell origeesnVvind flLuor] 20_vinylidene
chloride, and yipylidene fluoride for exanple;gﬁégﬁyloygprOP netri-
( rylate and glycerol tri (meth)acrylate;

15 bis(allylcarbonates), such as ethylene glycol bis-
{(allylcarbonate), 1,4-butanediocl bis(allylcarbonate)
diethylene glycol bis(allylcarbonate);

vinyl halides, such as vinyl chloride, vinyl fluoride,
20 vinylidene chloride, and vinylidene fluoride, for
example; '

vinyl esters, such as vinyl acetate;

25 styrene, substituted styrenes having an alkyl
substituent in the side chain, such as a-methylstyrene
and a-ethylstyrene, for example, substituted styrenes
having an alkyl substituent on the ring, such as vinyl
toluene and p-methylstyrene, halogenated styrenes, such

30 as monochlorostyrenes, dichlorostyrenes, tribromo-~
styrenes, and tetrabromostyrenes, for example;

heterocyclic wvinyl compounds, such asg 2-vinylpyridine,
3-vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-4-
35 vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinyl-
pyrimidine, vinylpiperidine, 9-vinylcarbazole, 3-vinyl-
carbazole, 4-vinylcarbazole, l-vinylimidazole,
2-methyl-l-vinylimidazole, N-vinylpyrrolidone, 2-vinyl-
pyrrolidone, N-vinylpyrrolidine, 3-vinylpyrrolidine,



vinyl esters, such as vinyl acetate; 25 styrene, substituted styrenes
havi'ng an al kyl substituent in the side chain, such as a-nethxhﬂprggng
and a-ethyl styrene, for exanple, substituted styrenes having an al kyl
substituent on the ring, such as vinyl toluene and p-nethyl styrene,

hal ogenat ed styrenes, such 30 as nnnocﬁlé?ostyrenes, di chl orost yr enes,

tribrono- styge nd_tetrabronostyrenes, for _exanple; heterocyclic vin
conpounds, sﬁ@ﬁggéyiéepﬁ?ﬁs§$ﬁﬁVne§“¥épyﬁﬁVFH§PﬁéFﬁggb vinyloxaﬁane, Y
o-ethyl -5 vivyhpFudane, 3vanpilchi cphetialy! pyvidyDehiolane, = vinyl-

, 3-al met hyl - ri , - rl I ne Iyl pl peridine,
9-vi nyl car baz’g{lgégél}gigny%&gar \ti){éjzaé%oeg,é)’%a-t?ﬁra]yl é’d‘?’l?fﬁfg{ ,Zcﬁ-‘?\ﬁ'nyl VAyazol e,
2- et hyl - | - vi 9% el gazend, hixdvogehpyedoviidyilexazotiesy:l - pyrrol i done,

N-vi nyl pysrolidine, 3-vinylpyrrolidine, 2 JULY 2004 - 12

N-vi nyl caprol actam N-vi nyl butyrol actam vinyl oxol ane, vinylfuran,
vi nyl t hi ophen&™¥i nGFeers| and, 19ppypnyilhesherrsés and hydr ogenat ed

-vinyl t hi azol es, vinyl- oxazol es and hydrogenated vi nyl oxazol es; 5 vinyl

ethers and isqggen | ethers;, malei¢c acid and maleic acid derivatives, such
as rmonoest er® %hgdiﬁgf rsaBf nBpded Cacid®id ordandaraiiisres 10 sweh al @sho

resi dues havimendesvess candondséeters MRl madBhydridey, %Trhyggg,hﬁgi@ de;
cid and fumaric acid '

met hyl nmak gi ¢ yoy | mal ei m de,. 15, funaric
derivati%gs,1%%%ﬁ9%%g%%%ﬁ%%%%gﬁgsaﬂﬂvﬂ?ggﬁeFQ %fcﬁﬁﬁﬁpiétﬁ@ﬁd, for exanpl e,
t he al cohol residues having 1 to 9 carbon atons; and di enes, such as

1, 2-di vi nyl bepzedey LdndiMdy! - e, 1 4-divinyl benzene,,
1, 2-di i sopropenyl benzen.e]r,q.i 11,(%%/'di i“é%%%%%@%@ cenzael%léfélélh%g' mdTeltiide,
1,4-diisoproﬁ%ﬁ%ﬂﬂ&%&ﬁkﬂld@i

15 fumaric acid and fumaric acid derivatives, such as
monoesters and diesters of fumaric acid, for example,
the alcohol residues having 1 to 9 carbon atoms;

and dienes, such as 1,2—divihylbenzene, 1,3-divinyl-

20 Dbenzene, 1,4-divinylbenzene, 1,2—diisopropénylbenzene,
1,3-diisopropenylbenzene, and 1,4-diisopropenylbenzene,
for example.

In this context the expression (meth)acrylates embraces

25 methacrylates and acrylates and also mixtures of both.
Correspondingly the expression {meth)acrylic acid
embraces methacrylic acid and acrylic acid and also
mixtures of both.

30 The ethylenically unsaturated monomers can be used
individually or as mixtures. '

The preferred unsaturated compounds A). include
acrylates, methacrylates and/or vinylaromaticsg,

35 especially methyl methacrylate, n-butyl (meth)acrylate,
ethylhexyl acrylate and/or styrene.

In accordance with the invention it has been found
especially appropriate to use reactive resins



for exanple. In this context the expression (nmeth)acryl ates enbraces 25
nmet hacrylates and acryl ates and al so m xtures of both. CorrespondLy3oogt he
expression (neth)acrylic acid enbraces nethacrylic acid and acrylic acid
and al so m xtures of both. 30 The et hyl gically unsat urat ed nononers can
be used individually or as m xtures. The-preferred unsaturated conpounds
A) . include éﬁfﬁéhﬁh‘iﬁg nmet hacryl ates and/ or vinylaromatics, 35 especially
met hyl nethacrylate, n-butyl (meth)acrylate, ethylhexyl acrylate and/or
styrene. In adcd)ddmeshackyliags nvention it has bego Fouods esgpeei.al |y
appropriate to use reactive resins 2 JULY 2004 - 13, cgnhaining A-1)
(nmeth)acrylate 10 - 100% by w., Cl-C6 (neth) acryl ats T u=Ingcy (met h)

acryl ate includi ngti1tCe @EkD\aGHY1late - 50% by wt.0 an87pobyfwncti onal
(meth)acrylates 0.2 e, 1Qfetty) Mrylaged if desired Ay2) §64PRYNELS 0 - 90%
by wt., including Vinylaromatics O - 30% by wt. and vinyl“estérs 0 - 30%
by wt., the sum of conmponents A-1) and A-2) neki ng@190% by .weight. 5
Preference i s gi vepohefanteibneih)metli) abeginbese @l gobojpges|dye contains

one to five cgﬁgonaaggfred

A-2) comonomers 0 - 90% by wt.,
| including
Vinylaromatics 0 - 30% by wt.
and
vinyl esters 0 - 30% by wt.,

the sum of components 2A-1) and A-2) making 100% by
weight. :

5 Preference 1is given here to (meth)acrylates whose
alcohol xresidue contains one to five carbon atoms.
Longer-chain esters, i.e., compounds whose alcohol
residue contains 7 or more carbon atoms, render the
coatings more flexible but at the same time softer,

10 thereby restricting their service properties. Their
fraction is therefore 1limited preferably to 50% by
weight.

Component A) contains advantageously between 0.1 and
15 10% by weight of one or more polyfunctional

(meth)acrylates.
These  include, among others, compounds with a
functionality of two, three or nmore. Particular

20 preference is enjoyed by difunctional {meth)acrylates
and also trifunctional (meth)acrylates.

(a) Difunctional (meth)acrylates
Compounds of the general formula:
R
| i\

95 CHy=C—CO~0 ~{CHz)}z~0CO—C=CH,



Longer-chain esters, i.e., conpounds whose al cohol residue contains 7 or
mpre carbon atons, render the coatings nore flexible but at wheyseoh me
softer, 10 thereby restricting their service properties. Their fraction is
therefore limted preferably to 50% by weight. Conponent A) contains
advant ageously between 0.1 and 15 10%Tb}4méight of one or nore

pol yfunctional ( h) ates.. These include, anmong others, conpounds .
with a functionarﬁly ‘gﬁi'ﬁ\}\o,ﬁt Hree SFTNFEE  Par tPEER¥E 2n%r of edénce i s

enj oyed by difunctPeaidtivend idteger i fomoréanal 3( mahld) agry, at&seh (s
25 R R

Di f [ I h f_the.. f | a;
G2 000 - (G2 e PR R EAPRo R et et S, Bitanediof. | afuni ch
R is hydrogen or neexgredhdln i ©fa qosanéditolnt egér hetmwreriidbiand @9, such
as di (nmesh) acryl agec-hefiopangdio : L9l , zof  _hexanediol, of

oct anedi ol , of nonanedi%l, of ggadéga%ggpg%?gggggbff§Fc§§SW€ 8, for
exanpl e; Conpounds of the general formula: RR R CH22=C -CO -(0 -CH2-CH)n-

OCC-- C=CH2 10 in vibmpolhds &FdfREegepErget b%hnﬁ@ﬁ:n is a positive integer
between 1 and 14, such as di(neth)acrylate of ethylene glycol, of
di ethylene glycol, of triethylene glycol, of tetraethylene 15 glycol, of

dodecaet hyl ene glycol,ﬁpf tetradeca-g R
, I
CH=C-CO 0 —CH;—CH)7- OCO—C=CH;,

10
in which R is hydrogen or methyl and n is a
positive integer between 1 and 14, such as
di (meth)acrylate of ethylene glycol, of diethylene
glycol, of triethylene glycol, of tetraethylene

15 glycol, of dodecaethylene glycol, of tetradeca-
ethylene glycol, of propylene glycol, of dipropyl
glycol, and of tetradecapropylene glycol, for
example;

20 and glycercl di (meth)acrylate, 2,2'-bisip-(g-
methacryloyloxy*b—hydroxypropoxy)phenylpropane] or
bis-GMA, biphenol A dimethacrylate, neopentyl
glycol di(meth)acrylate, 2,2'-di(4-methacryloyl-
oxypolyethoxyphenyl)propane having 2 to 10 ethoxy

25 groups per molecule, and 1,2-bis(3-methacryloyl-
oxy-2-hydroxypropoxy) butane.

(b} (Meth)acrylates with a functionality of three or
more
30
trimethylolpropanetri (meth)acrylates and penta-
erythritol tetra(meth)acrylate.

{(c) Urethane (meth)acrylates
35 reaction products of 2 mol of hydroxyl-containing
(meth)acrylate monomer ‘with one mole of diiso~
cyanate and




et hyl ene glycol, of propylene glycol, of dipropyl glycol, and of

t et radecapropyl ene glycol, for . exanple; 20 and gl ycerol d|(n§gjuqumbate
2,2 -bis[p-(g- nethacryloyloxy b- hydroxypropoxy)phenylpropane] or bis-QGVA
bi phenol A di met hacryl ate, neopentyl zcol di (nmeth) acrylate,

2,2 -di (4-net hacryl oyl - oxypolyethoxyphe 91¥ propane having 2 to 10 et hoxy
25 groups per nolecul e, . and 1, 2-bi s(3-methacryl oyl - oxy-2-hydroxypropoxy)
butane. (b) (Meth)5e?GtLPRsPHP Hcé%sf &Et@ oﬁaleﬁ'l?néf RYARQLEREr nhrving
tr|nethylolpropanebw¢(nunh)aﬁkyl@ﬁﬁﬁqﬁﬂdwﬁgﬁtaa ebuthEbiPlic monomer

- tetra(neth)acryl at Lr et han acr | ates 35 reaction products of 2
nmol of hydroxyi - éﬁ%ﬁ?ﬁ?&ﬁg(ﬁ%tﬁ¥§ meShi FRSoneSREP@UStddi i so-

cyanate and 2 JLL\fQﬁdeamnIE,rbmcthengpneﬂamtSonﬁuaaurethane pr epol yner
having tyo NCO end groups with a nmethacrylic nononer containing a

hydr oxyl group, as are reproduced, for exanple, by the general fornula: 5
111" =CH2 CH2- C—CR4CR2 ClGN#R |1 -O%RQ 11 11 0000 in which RL

i's hydrogen or a nethyl roup, i s alkélene group, and R3 enbodi es an
organic 10 radi calCHFReCsPR2 (N’S%N‘@ Feblrers a) to c) are used

either alone or in the fmrn1o b m xtur'e of t or nore

in which R; is hydrogen or a methyl group, R?® is an
alkylene group, and R’ embodies an organic
10 radical.

The stated crosslinking monomers a) to ¢) are used

either alone or in the form of a mixture of two or more

MOoNomers .
15
The polyfunctional monomers which can be used with very
particular advantage include above all trimethylol-
propane trimethacrylate (TRIM), 2,2-bis-4(3-methacryl-
oyloxy—zwhydroxypropoky)phenylpropane {big-GMa) ,
20 3,6-dioxaoctamethylene dimethacrylate {(TEDMA) ,
7,7,9-trimethyl-4,13-dioxo~3,14-dioxa-5,12-diazahexa-
decane-1, 16~-dioxy dimethacrylate (UDMA) and/or

1,4-butanediol dimethacrylate (1,4-BDMA). Of these,
1,4-butanediol dimethacrylate is in turn by far
25 preferred.

Comonomers in the sense of this preferred embodiment
are all ethylenically unsaturated compounds which are
copolymerizable with abovementioned (meth)acrylates.
30 These include, among others, vinyl esters, vinyl
chloride, vinylidene chloride, vinyl acetate, styrene,
substituted styrenes having an alkyl substituent in the
side chain, such as a-methylstyrene and c-ethylstyrene,
for example, substituted styrenes having an alkyl
35 substituent on the ring, such as wvinyltoluene and
p-methylstyrene, for example, halogenated styrenes,



nmononers. 15 The pol yfunctional nonomers which can be used with very
particul af advantage include above all trinmethylol- propane tm ygtyapoyu ate
(TRIM, 2,2-bis-4(3-nmethacryl-. oyl oxy-2-hydroxypropoxy)phenyl propane
(bis-GWA), 20 3, 6-di oxaoctanet hyl ene di ngthacryl ate ( TEDVA),
7,7,9-trinmethyl -4, 13-di oxo- -3, 14-di oxa- 5,7 T2-di azahexa- decane 1, 16- - di oxy
dirmet hacryl at gy cHDMY di gl neth ate 1, 4- BDWVR) . O
" these, 1, 4-butanedi ol neﬁﬁg%?ﬁFp%éﬁ$% |§l?ﬁ#ﬂr8§ e§5 FaPErmeg.
Conpnoner s i nStHESEERse @th hretprlerenostly cabes nefur aam:@]le et Riheni cal |y
unsat ur at ed Céﬁﬁ@ﬂad&nﬂf‘lll% elﬁgpcg%_r y4 t ovwenenti oned

d%’ S, alm-lfe:lv.\é: Q i‘g SF%"a\'ir'LWF

(et h)acrylates.. 30 These :l-n ¢l dde,” anong others, viny
chloride, vi nyPFRen@Schi®piere verpvds é%@atem%fﬂwb‘ﬂmlel@ubaHhYdréde,

styrenes l5awmglaﬁ]mﬁ&byl su@ﬁhﬁl@leiﬂléée Fﬂife 9%
a- met hyl styr gglq g &ene for exanple substltute styrengs
havi ng an al kgf &b 8n thRE r EX§PLG e h and vAhgnes) uemcands

p- net hyl st yr ehe3- bntaéxanplandhdhogﬁyabedzéhbreﬁai ekasgi¥.2004 - 16 such
as nonochl orostyrenes, dichlorostyrenes, tribrono- styrenes, and
tetrabronostyrenes, for exanple, vinyl ethers and isopropenyl ethers,

mal ei ¢ acid dER¢ vEFa¢eion Qﬁchhascmmbaamamﬂnﬁk|ghefeﬁﬁﬁm&rmﬂma@e@n@ydrlde

or exanpe. A Hhpnes PEuck hay HAYa it SnEaa TS it MBI T e or

for exanple, and diepe such as

exanpl e. The '1'3? #ﬁ% i?y t‘ﬁ%lgBHDﬁ(frre‘?%el supy e?fferatbm?cmentsem—ﬂo a3 not
nore than 90%-48)} vvesgi‘.it:e bﬁh,@a-k’,vtlls@ultg{e t e QAN DL £ bgg?egxggqegy Jeight of
t he sum of CW&:LZ& o and_ A- Z)m Si Ece ot herw se mechani ca
properties o atings e adversely affected. The

fraction of the vinylaromatics in this case is
15 preferably limited to 30% by weight of the sum of
components A-1} and A-2), since higher fractions can

lead to separation of the system. The fraction of the
vinyl esters is preferably likewise limited to 30% by
| weight of the sum of components A-1) and A-2), since at
20 low temperatures they do not exhibit satisfactory cure
through volume, and tend toward an unfavorable
contraction behavior.

All of the abovementioned monomers which may be present

25 in component A) are available commercially.

Component B)

In order to adjust the viscosity of the reactive resin

30 and the flow properties and also for the better curing
or other properties of the resin or of the polymerized
coating it is possible to add a polymer or prepolymer
to component A). Said (pre)polymer should be swellable
or soluble in component A}). To one part by weight of A)

35 it is preferred to use between 0 and 2 parts by weight
of the (pre)polymer.

Of particular suitability as component B) are, fdr
example, poly(meth)acrylates which can be dissolved as




pol ynmeri zed- coatings may be adversely affected. The fraction of the
vi.nyl aromatics in this case is 15 preferably linited to 30% by ygi ¢ghigoaf
the sum of conponents A-1) and A-2), since higher fractions can lead to
separation of the system The fraction of 7the vinyl esters is preferably
likewise limted to 30% by weight of thé sum of conponents A-1) and A-2),

stnce at 20 | . s:th d ot exhipit satisfactory cure_ through
* vol ume, and t%\réi\‘(}tlt o%r anleulr'lllt‘lal\%r‘ag‘P%Y St rjg’ckf?"&'ﬁ%e]ﬂ%vpﬁﬁfi AS Y81t he
abovenent i one@*fonofieledhi ctyrmys be pr-esent ad5 iparolPoNgiHlyiderd#d
avai | abl e conmfgioalilt ons0H0 e@pdﬂhiq{r%d%oﬁ&%% ust the viscosity of

the reactive resin . 30 and the ow properties and also for the better
curing or other properties of the resin or of the polynerized coating it

i s possibl®e tguaddbainely Melex¥erddLP0! Vit 0 gpponent A). Ld.(pre)
pol ynmer shoul dgﬂe svwel | abl e oref sol ubl eli nejf:orrpon{er%f A) TCOTO 6’?2‘%’&?&%

wei ght of A) SBIPFLIFESy o ROTEH RN usB8CBERRESn 0 RMYStyEeneshby wpogyt  of
the (pre)pol ymesin€f paydteulmethyatabibicby, asutsRoNeta By Yg,% %%

exanpl e, pol yﬁ)gg&%_gg%\éll_lgges which can be dissolved as_2 JUL g6 17
solid pol ymer®rn? Ay~ they can PTkew™SEBERed JLSHRRE ar e OFal | eWishr ups,
i.e., as partahopenentipred poipdsethpasreflates!, espendebfipbRaarer 8) 5

Sui tabil iifgy e d ' La, - Vi hl ori des,, pol yvi nyl

acet at es, tOpol ?}étﬂgr gﬁlé??bg%%@%kgr gé’ﬁng?lsép%%hfﬁﬁe% SORPL B-unsaturated -
pol yesters, polyurethanes or m xtures thereof, or with abovenenti oned

pol y(met h) acr ybaé pSol phes8MRRBA! Bl bel UsSRi Grildd ?Qﬂ%#@ié Can-8Lsg be
used as copolé/mahsi. (Pregepol yr’rFrs whi ch can, be used w par]fl CUr ar>juccess
n e context "o the invention include binders based
on {(meth)acrylates which do not release any nmﬁomer,
15 such as ®DEGALAN LP, for example, which is available

from ROhm GmbH.

These polymers serve, for example, to regulate the
flexibility properties, the regulation of contraction,
20 as a stabilizer, as a skin former, and as a flow

improver.

The abovementioned (pre)polymers are generally
available commercially. Alternatively they can be
25 prepared in a manner known to the skilled worker.

Reactive resins which are developed for producing thin
coatings with a thickness of below 5 mm preferably
contain at least 1% by weight, more preferably at least
30 10% by weight of a polymer, e.qg., of a
poly(meth)acrylate, based . on the sum A) + B).

Component C)

35 Reactive resins exhibit a tendency to air inhibition oh
curing. This results in the upper resin layers, which
are able to come into contact with air, to remain tacky
to an increased extent and not to become solid, 1like
the rest of the material. In order to prevent or



in the context of the invention include binders based on (neth)acrylates
whi ch do hot rel ease any nononer, 15 such as (r)DEGALAN LP, far j@gxesod.
which is available from Rohm GrbH. These pol yners serve, for exanple, to
regulate the flexibility properties, th egul ation of contraction, 20 as
a stabilizer, as a skin forner, and as a f1ow inprover. The abovenenti oned
(pre)pol yner s 1a4 e y 1l abl Pal_ly. ternatively they can
" be 25 prepared E%r??n%ﬁ%ér bl??lq\(ﬁml% ?%%Pésr%?%gédamr&ég%i?l‘f%a&aﬁﬁ'rés‘? ns
whi ch are dev&BFEEFHAT pradufeifjacrviateoatterja wi thsa akbindkedss wiftiel ow

5 mm pref er ablparaFa i N @hdalk8ast whledyy Weih o re tcg&ﬁ;ragky I.%[ars]t 30
ylate, e

10% by wei ght of a polyner, e.g., of a poly(meth)acr ase
sum A) + B). egﬁ'ﬁfﬁ%ﬁayté)o%Saﬁgacﬁ’F%%@F@%hﬁs Bafiehi toa thedeedybid iy
i nhi bi ti orb onliedti.ngthdhi sohesulti@nits tde YARCTESRRITY | SYEESra ] %%e are

able to cone int ntact,mith air, to renmain tacky ,to an 1ncreased extent
and not to be%gr]fe%bgolltta’, et thetxeseds 'tﬁéldﬁﬁ ekine paradEder fddm

prevent or 2 3BLY fzg@ued 16n i kheoveurfiesdiehaptiis t hergf Okgfedthgagii ve

resin, in apt| \ Jat.e resin, s adm xed with araffins
and/ or waxeg %Fg%h?%n?ergﬁsg]gﬁﬁ%ahtgiltﬁoncoon%e%lﬁ a‘lu?%‘?\ra?%sb?eil@eﬁﬁf"yaéﬁose to

the sol ubilit§o5lerfing Weer Sowstsunfestss of the fornul a evaporate the
solubilityp limt is exceeded, and a fine paraffin film is fornmed on the

surface, this filmeff ctiveI%/ .preventing air inhibition of the upper
resin |ayers YAdeSso®Peadideptbins dareuceaexraliy Waredaandsphsbaficas are

general |y apokhtcBubdianei&¢e in the 1liquid, uncured resin. With
increasing crosslinking during the polymerization,
their compatibility with the resin decreases, so that
15 they are able to form a second phase and migrate to the
surface of the polymerizing resin material. They are
then capable of forming a coherent film on the surface,
and are able to c¢lose off this material from
atmospheric oxygen. By means of this exclusion of the
20 oxygen the polymerization of the resin at its surface
is assisted. In particular, the addition of waxes
and/or paraffins thus reduces the tackiness of the
surface, thereby allowing the inhibitor effect of
oxygen to be counteracted. |
25
Suitable in principle are all substances which exhibit
the above-described behavior of homogeneous surface-
layer formation on going below the solubility limits.

30 Suitable waxes include, among others, paraffin, micro-
crystalline wax, carnauba wax, beeswax, lanolin, sperm
0il, polyolefin waxes, ceresin, candelilla wax, and the
like.

35 ©Paraffins, however, have .prov_en particularly suitable.
They consist predominantly of straight-chain
hydrocarbons of the general formula CyHoniz with n = 10 -
70 and with a fraction of iso- and cyclo-alkanes/-
paraffins of from 0 to 60%. These waxes, obtained from




whi ch .dissolve in the liquid, uncured resin. Wth increasing-crosslinking
during the polymerization, their conpatibility with the resi» figcy>apas.
so that 15 they are able to forma second phase and migrate to the surface
of the polynerizing resin material. They g t hen capable of formng a
coherent filmon the surface, and are “aBPe~to close off this material from
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predom nant |y, ra h dr ocar bops t he general
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Their sol ubil |t i n. keto n , | o ated hy drocarb €nzi ne, ene,
t ol uene, Q’cos:.tl 10(%.I %%etween 2 and 10

15 Waxes which have proven preferable for use in reactive
resins, especially for floor coating, include fully
refined and deoiled waxes. The oil content of these
grades is not more than 2.5%. Particular preference is
given to products having a softening point of between

20 40°C and 60°C and a viscosity at 100°C of from 2.0 to
5.5 mm’/s.

The waxes and/or paraffins are added preferably in
amounts of from 0.1 to 5% by weight, more preferably 1%

25 by weight, based on the total weight of components A)
to B). If the amount of wax and/or pafaffin added
significantly exceeds a level of 5% by weight, this can
have a deleterious effect on the strength of the floor
coating. If the amount of wax and/or paraffin added is

30 below a level of 0.1%, the reduced-odor resins do hot
exhibit tack-free curing.

Since the paraffins and/or waxes exhibit their effect
according to the invention by means of evaporation, it

35 is favorable for component A) to exhibit evaporation
sufficiently. Consequently particular preference is
given to (meth)acrylate monomers with ester groups
containing 1 - 6 carbon atoms.




xyl ene, and higher aromatics is better. The sol ubility decreases as the
nelting point rises, i.e., as the 10 nol ar- mass of the wax begomygggﬁter.
The softening points of the mcrocrystalline paraffins are between and
72. The standard commerci al products exhibit viscosities at 100C of
between 2 and 10 m®/s. 15 Waxes whi ch hafe TJroven preferable for use in
reactive resj cially for floor coating, include fully refined and
deoi | ed vvaxes.bla i tent of these grades is not nore than 2.5%
Particular preference is given to products having a softening point of
bet ween 20 40&pand A Ae¥iScos 00 from2.0 to_ 5.5 mp/s.
The waxes and/or paraffins ar ehzdggdt%lre é.‘r]agﬁ%yqélﬁ Shbfete of oFr 616 1 to
5% by wei ght , CHEL89pr ef ér-&blyy 1%P5 bypokymetizabsen onithe tokplriweisght of
conponent § A) pre@eBabilyf & hee P UBL s LPEMVRY qBN4AOT fiin.gdded
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effect on t he®sPRESFUSOICRIRINFHoPT aBatiA§or)-f Thee amwumts oinwakiehd/ or
paraffin addethese30 hetovesaheyel ofq 0. 1% 4 heoraducgds od i ng,.do not
exhi bit tack-féﬁ nﬁuﬁi:ng' Si nce %he par af fi_.ns and/ or %es%rec%(%e?ﬁi taf:%ei r
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with ester gr ougs contEgl nﬁngygir%%’Gt%aeygos!mé”t e B fopgthe
Conponent D) 9PkdreREingecfespmrpyentvant ageously suitable for cold
curing, i.e., for polynerization it conprises 5 preferably a redox system
made up of anﬂgccel erint and , a peroxjde catalyst or initiator. The amounts
in which € accelerant 1s normally added in an amount of from

0.01 to 5% by weight, preferably from 0.5 to 1.5% by

15 weight, based on the sum of components A) to E). The

compounds which are particularly suitable as
accelerants include, among others, amines and
mercaptans, such as N,N-dimethyl-p-toluidine, N,N-di-
isopropoxy-p-toluidine, N,N-bis (2-hydroxyethyl) -p-

20 toluidine, N,N-dimethylaniline, and glycol dimercapto-
acetate, for example, with very particular preference
being given to N, N-bis (2-hydroxyethyl)-p-toluidine and
N,N-dimethyl-p-toluidine.

25 It is additionally possible for organic metal salts to
act as accelerants, these salts being used normally in
the range from 0.001 to 2% by weight, based on the sum
of components A) to E). These accelerants include
copper naphthenate and copper oleate.

30

. Groups of compounds particularly suitable as the
peroxide catalyst or initiator include those such as
ketone peroxides, diacyl peroxides, peresters,
perketals, and mixtures of compounds of these groups

35 with one another and with active curatives .and
initiators that have not been mentioned.

Particular preference for this purpose is given to
compounds, such as methyl ethyl ketone peroxide,



these accelerants and initiators are added are dependent on each

particul at systemand can be deternined by the skil | ed wor ker2 pyL vexopg of
routine 10 experiments. However, they should be sufficient for the cold
curing of conponent A). The accelerant is normally added in an anount of
from 0.01 to 5% by wei ght, preferably‘fr%)]m'O.S to 1.5% by 15 wei ght, based

on the sum of to E). Jhe coppounds which are particularly
" suitable as qcceBeran%%nﬁ%cld%%%oﬁhgﬁg_otggFQPeanlﬁ@fQ§ﬁ@?wnﬂwﬁﬂﬁQ¥%,
such as N, N- didfstmtylp- t hleabdliene,pgt_mbcdde,l sogr@ltx;]h?fxmclb@éw CbaérﬁRild%ol
N, N- bi s( 2- hydrpest ) - o Ui di N | ani line ]
di mercaE)t o- aggt at ezf&i%‘lor E)ee%%r'#p]lq%# wt{%tyeli}#%apﬁﬁec%ﬁgajeﬁ}@éeqeencé%%b! ng
given to N, N- gyl hydP@%??%SY:WP?OQYﬂoI UI@m"%éde![W{}%WIw di ne.
25 1t is asldi hiearaldM Wol-& frgeaan) salds b9 _
accel erants, the e ts being used:L norrraﬁy In " the range ﬁoﬁ%ﬁoﬁal to 2%
by wei ght, ba é&igﬁﬁ;r‘?é‘aé\%t%f comp&EitrPUlyli o E) . PRFesey-3c GolSertarit-s
i ncl ude  copperthfhickemalate3nd mpmpsis@téetebuéglﬁe%%)%gcﬁ%%%‘égg%
particularly i“hL%9| +as t%?t erOX|d§ %@takyst or initrator include’those
such as ket oné paréricdes Eiggﬁeﬁﬂﬁyiidé%,WﬁﬁﬁﬂﬁQFXQCYﬁkﬂhﬁﬁén%ﬂ and
m xt ures of cgmdndwcu‘opm-@epupEr?S‘Rmtyn ct@ait 'mf&%‘ﬁ’?cﬁi&?mﬁt I ve
curatives mnd,.L-ALLsat or s tRat_ hav, t, he i one )
preferen?éﬁfo?e?%kgagdrposehﬁgsg?J%ﬁn?&a Gggﬁggﬂ%%?x%ﬂ£h as REERYYSérhyl
ket one per oxi g&8rbonagey rogFdurer) ofhdertinearenexpde ogrdéeskepenesperoxi de,
met hyl i sobugygdggFonea@@r g)gﬁﬂ@m%f‘é/sc![ g:a,?xang{‘}g pegpxi qx‘?ore di %efnzoxhe

per oxi de, tergfggg%enggggé% eg%%%o%hds with one another. Of the

abovementioned compounds, dibenzoyl peroxide is=

15 particularly advantageous.

The initiators are used normally in an amount in the
range from 0.1 to 10% by weight, preferably from 0.5 to
5% by weight, based on the sum of components A) to E).
20 In the resin it is possible, of component D), for the
accelerants, e.g., N,N-dimethyl-p-toluidine, to be
present already, without polymerization occurring at
ambient temperature. The reaction .is initiated by
addition of the remaining constituents of component D),
25 component D) normally being calculated such that the
{meth)acrylate system has a pot 1life of 10 min to
20 min. The (meth)acrylate system of the invention
therefore contains the full component D) only
immediately prior to application; up until the time of
30 use, component D) is absent or is only partly present,
or, in other words, the complete functional redox
system is to be kept away from the polymerizable
constituents until they polymerize, whereas individual
constituents of the redox system may already have been
35 premixed with polymerizable substances.




butyl .peroxyi sopopyl carbonate, 2,5-bis(2-ethyl- 5

hexanoyl per oxy) - -2, 5-di me t hyl hexane tert-butyl peroxy- 2-ethyhpeyxapodt e,
tent-butyl peroxy-3,5,5-tri-- nethyl hexanoat e, '

1, 1-bis(tert--butyl peroxy)cycl ohexane,

1,1--bis(tert--butyl peroxy)-3,3,5-tri rrett%ﬁc“ycl ohexane, cunyl

hydroperOX| de conpydrrdtitt Y hydroperoxi de, dicunmyl 10 peroxide,

" bis(4-tert- butfyTcycronexyl) peroxydi- carbonate, m xtures of
ket one- peroxi de grades, perester grades, and mixtures of two or nore of
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.15 modifiers, reinforcing agents, reinforcing fibers,

weathering protectants, and plasticizers.

These optional additives can be bresent in wvarying
amounts in the reactive resin. Certain additives are

20 particularly preferred in the context of the invention,
such as the additives of groups El) to E4), for
example.

Group E1)

25
Particular interest as additions to the reactive resins
attaches to the group of inhibitors El).

Inhibitors are advantageously added to the
30 polymerizable resin mixture in order to protect against
unwanted, premature curing. These inhibitors act as
free-radical chain-transfer reagents, to scavenge the
free radicals that are normally present, and
considerably increase the storage properties of the
35 resin formulations. In the case of curing initiated
deliberately by adding organic peroxides, however, the
added dinhibitors have the advantage of being rapidly
overridable . 1,4-Dihydroxybenzenes are used
bredominantly. It is, however, also possible for




addi tives which are customary in (neth)acrylate 5 reactive resin for floor
coatings. “Those that may be nentioned nerely by way of exanplejijpglagda t he -
foll owi ng: setting agents, antistats, antioxidants, 10 biostabilizers,
chem cal bl ow ng agents, nold rel ease ag gts, flame retardants, |ubricants,
colorants, flow inprovers, fillers, slig agent s, adhesi on pronoters,

i nhi bitors, caf&kEgs i gh 4l S, I ighteners, organic
phosphates, oils p}eﬁr?%r?ts, tﬁ%ﬁ%ﬂdl'?dnodi?ﬂgcg?&r%llt}%?g?ﬁ?ﬁg alj@nts?"e

rei nfor ci ng .f?ﬁ&l?}’e%\neéph&qﬂﬁ}'% dtuch ainkibierpl asni bezeepretbased
optional addi biveheCg@nkealr €oefiulial (¥Ar )Ny anounts in the reactive
resin. Certain additives are 20 particularly preferred in the context of
the invention, such as the additives of groups El) to E4), for exanple.
Goup El') 25 Particular interest as ageitions to the reactive resins
attaches to the group of inhibyg i“» HigPi tors are advantageously
added to the 30 polynerizable resiR Lyt ur'e in order to prot ectﬂ]ﬂqgi nst
unwant ed, premature curing. These inhfbitors act as free-radica

chai n-transfer reagents, to scavenge Rmﬁ free radicals that are normal ly
present, and considerably increase the storage properties of the 35 resin
formulations. In the case of curing initiated deliberately by adding
organi c peroqrgqﬂshicomever, the .added inhibitors have the advantage of
bei ng rapidly ™ overridabl e. 1,4-Di hydroxybenzenes are used predom nantly.
It is, however, also possible for 2 JULY 2004 - 23 differently substituted

di hydroxybenzgengs; t9 P€near or branched alkyl radical having one to
10 eight carbon atoms, halogen or aryl, preferably an

alkyl radical having one to four carbon atoms, more
bpreferably methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec~butyl, tert-butyl, Cl, F or Br:

15 n is an integer in the range from one to four,
preferably one or two; and

R* is hydrogen, a linear or branched alkyl radical
having one to eight carbon atoms or aryl, preferably an

20 alkyl radical having one to four carbon atoms, more
preferably methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl or tert~-butyl.

It is, however, also possible to use compounds with
25 1l,4-benzoguinone as their parent compound, These
compounds can be described by the formula (E1.11)

Y . (E1.I)

30 in which

R' is a linear or branched alkyl radical having one to



enpl oyed. In general such inhibitors can be represented by the general
formula (El.1) RRO 5 in which (E1.1) R is a linear or brancthJlgll_ 3500
radi cal having one to 10 eight carbon atons, hal ogen or aryl, pre eragly
an al kyl radical having one to four carbgn atons, nore preferably nethyl,
ethyl, n-propyl, isopropyl, n-butyl, i‘s@(ﬁut'yl , sec-butyl, tert-butyl, d,

F-or Br; 15 n_i n i r inp the range fromone to four, preferably one
“or two; and R%l%ﬁhygrg%g)g’% SQPF‘ﬁearﬁ?J?OEPEnc%d ¥y Rrpkeyabhaviamg one
to eight carbadkatlonsadicalylhaviref eoakl ytan L4l kxkbbadi £@bmbavipg.one to
four carbon a rab thyl. ethyl, .n-propyl, i1sopropyl,
n-butyl, i SO%EEEEF,:E%S? g{lﬁ ﬁo’r ‘%élel}ﬁ'bu%ﬂb?o?¥ii S?‘Sﬂgmggll,’ B$tydssi bl e
to use conpouhﬂ@ﬁwﬁﬂﬂr gﬁckﬁmtwénquuﬁn¢m¢yds tei 1 par ent; caygpound. These
conmpounds scan be described by the formula (E1.11) (Eli!) 30 in which RL is
a linear or branched al kyl radical having one to 2 JULY 2004 - 24 eight
carbon at ons, ®hat8gefifor 1BF§FTpr éfer 8BEy zAngal kfromadboal havi fguene to
four carbon appefergble opeeber alby nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl; -tert-butyl, d, For Br; and 5 nis an
integer in the range fromone to four, preferably one or two. Use is al so
made of phendVseofist helgenende s6f uphehelsl®H Ebhbl Igeneral structure

10 (E1.III)

HO Rl (BI'I.H)

in which
i5
R' is a linear or branched alkyl radical having one to
eight carbon atoms, aryl or aralkyl, proprionic esters
with 1 to 4 hydric alcohols, which may also contain
heterocatoms such as 8, 0, and N, preferably an alkyl
20 radical having one to four carbon atoms, more
preferably methyl, ethyl, n-propyl, isbpropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl.

A  further advantageous class of substances is
25 represented by hindered phenols based on triazine
derivatives of the formula (E1.IV)

O
-

(BLIV)
N Ao

]
R




in which 15 Rl is a linear or branched alkyl radical having one to eight
carbon atoms, aryl or aralkyl, proprionic esters wth 1 to 42hniry2o04

al cohol s, whi ch may al so contain heteroatons such as S, 0, and N,
preferably an al kyl 20 radical having one to four carbon atons, nore
preferably methyl, ethyl, n-propyl, isopdpyl, n-butyl, |sobutyl
sec-butyl, tert-butyl. A further advantageous cl ass of substances is 25
represented by hindered phenols based on triazine derivatives of the
formul a (El. | WithER ¥Vpohpbund 230415 fomndlR gxcoppound of the formul a
(E1.V) Rn (EL.V) 5in which 1 R = CnH2n+1 10 where n = 1 or 2. Enpl oyed
with particular success are the conpounds .1, 4-di hydroxybenzene,

nmet hoxyphenol , 2, 5-di chl oro- 3, ﬁj di hydr oxy- 1, 4- benzoqui none,
-trimethyl-2, 4,6 15 tris(3,: %l-tert but yl - 4- - hydr oxybenzyl ) benzene,

tert- butyI 4--nethy|phe OHN\e, 4- dlnethyl 6-tert-butyl- phenol,

[3,5--bis(1,1- dlnethyletﬁlH’ —tr{{aitaph)- B1

| - oxoper opoxynet hyl ) 1-1, 3\7 opanedi yl ester, 2, 2'-thiodﬁétﬁQI
5-di-tert-butyl-4- hydrox. 0 phenyl)]proplonate, oct adecyl

3,
,5-di-tert-butyl -4- hydroxyph | ) pr opi onat e,
bi s(1gl-di methylethyl- 2, 2-nethyl enebis(4-nmethyl-6-tert-butyl)phenol,

ris- (4- tert--butyl 3. hydroxy 2, 6-di met hyl benzyl) -s-triazi ne-
in which

, i-
, i
henyl

t
5
d
bi
y
i s[3-

4-
1,3
2, 6-
2,2-bis
phenyl -
bi s[ 3- (
3-(3

3, 5-
tri

Rl = CpHone

10 wheren = 1 or 2.
Employed with particular success are the compounds
1, 4-dihydroxybenzene, 4-methoxyphenol, 2,5-dichloro-

3,6~dihydroxy—1,4-b¢nzoquinone, 1,3,5~trimethyl-2,4, 6-
i5 tris(3,5vdiutert-buty1—4—hydroxybenzyl)benzene, 2,6-di-

tert-butyl-4-methylphenol, 2,4-dimethyl-6-tert-butyl-
rhenol, 2,2—bis[3,5~bis(1,1—dimethy1ethyl)—4—hydroxy—
pheny1~1—oxoperopoxymethy1)]—1,3—propanediy1 ester,
2,2'~-thiodiethyl bis[3—(3,5—di~tert—buty1~4—hydroxy—
20 phenyl) ]propionate, octadecyl 3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, 3,S—bis(l,l;dimethylethyl-
2,2—methylenebis(4—methyl—6—tert—buty1}phenol, tris-
(4—tert«buty1—3~hydroxy—2,6~dimethylbenzyl)—s~triazine-
2,4,6-(1H, 3H,5H) trione, tris(3,5-di-tert-butyl-4-

25 Thydroxy)-s-triazine-2,4, 6~ (1H, 3H, 5H) trione or tert-
butyl-3,5-dihydroxybenzene.

Based on the weight of the overall resin formula the
fraction of the inhibitors individually or as a mixture
30 is generally 0.0005 - 1.3% {wt/wt) .

Group E2)

Another important group of substances within the
35 additives and additaments are the fillers E2).



2,4, 6- (1H 3H,5H)trione, tris(3,5-di-tent-butyl-4 25

hydroxy) -triazine-2,4,6--(1H 3H 5H)trione or tert- 2JULY2004
butyl - 3, 5 di hydr oxybenzene. Based on the wei ght of the overall resi

formula the fraction of the inhibitors individually or as a mxture 30 is
generally 0.0005 - 1.3% (W /wt). G oup E2Z6 Another inportant group of

- substances within the 35 additives and additanents are the fillers E2). 2
T JULY 2004 - 26 Suitable fillers and/or pignents in the liquid resin

formul ation i rédiuckbke | fdldleasar ynafdeit igdkgneiit@ 25, .thd OF-EE fag{lgt ural
|l omtes, calciumsu ?' sﬁlcates

. and synthetic bonat.e 5
' y | ﬁﬂ!—;&_{i%@ gg‘%tlﬂl siFUSERRATY spdditiemisn Sﬁﬁba as,

- such as al um num

f el dspar, neplf@iy nexmlet enamhrlatastand t@ynb]mét:ad: S@al&h&ﬁﬁ ck%ﬁ%éﬁe

silicate ad form u uart2|te
novacul i t? pziﬂlﬁlﬁél 0 tri poﬁﬁ“ %P%tea?bnﬁé 68? ‘Eﬁr F’ﬂ Wi e,
car bi des suchsddicade fexa?-‘rﬁ‘éonsm sdllficaes, (e.trlc, IVbBﬁblZﬁ$) iR, se

titanates suckeamisda, € eqlneBaEgQ%J] ;Eg'dg?%zltl%ssﬁ%%c'{ as, béﬁch%g@”p

zinc, calcium _, bariium _and strontium no
for exarrpl e, FlRSS RRIUNPrard it beadsi kéwlsetonhlcylm:;adaeu iablteaeare

met al powder s fotmTes Al S@hlddesq@a—h@thz agu t&@.‘ﬁ@gﬁncﬁxfé tPé’deerci ¢ um num
are carbon bl acks, gfaph

hydr oxi d fo npl e. e
powder s, elmoodrtfrllg’)éal’ néfIﬁée ‘(4‘:1:*‘%?i SePBEse®G R0 deaytamy| §néfates,
t er epht hal at ecapbrtsiﬂssnytsuahcdml ) ,folrasekmnpleberglc C fgherisier q@ g fibers,

pol ybenzi ni daggke, fdher s o, PE i b et hyl ene f| b rs, boron fibers,
ceramc fibers. stgpn%ryoperggﬁtgaggigan%gﬁ é re theSEFBPAR)

formul a are bBEFEEn OmakHbEateat SWeh 26, for example, z:an:, calcium,
barium, and strontium molybdates, phosphates such as,

15 for example, =zinc, calcium, and magnesium. Likewise
highly suitable are metal powders or metal oxides such
as Al powder, silver powder or aluminum hydroxide, for
example. Also employed are carbon blacks, graphite
powders, wood flour, synthetic fibers (based on

20 polyethylene terephthalate, polyvinyl alcohol), basalt
fibers, € fibers, aramid fibers, polybenzinidazole
fibers, PEEK fibers, polyethylene fibers, boron fibers,
ceramic fibers. Customary percentage amounts relative
to the overall formula are between 0 and 60% wt/wt.

25
Group E3)

Also of particular interest among the possible
additives is the group of the antioxidants and heat
30 stabilizers E3).

These compounds are per se familiar to the skilled
worker. By way of example of a multiplicity of suitable
additions mention may be made of the following:
35 c¢hloranilic acid (2,5-dichloro-3, 6-dihydroxy-1, 4-
benzoquinone), hydroquinone (1,4-dihydroxybenzene),
Irganox 1330 (1,3,5~trimethyl-2,4,6-trig(3,5-di-tert-
buty1—4—hydroxybenzy1)benzené, Vulkanox BHT (2,6-di-
tert-butyl-4-methylphenol), 4-tert-butylpyrocatechol,




G oup .E3) Also of particular interest anong the possible additives is the
gr.oup of the antioxidants and heat 30 stabilizers E3). Thesezgﬂgpqgmﬁﬁ are
per se famliar to the skilled worker. By way of exanple of a multiplicity
of suitable additions nention nmay be nmade of the followi ng: 35 chloranilic
acid (2,5-dichl oro-3, 6-di hydroxy- 1, 4- berZoqui none), hydroqui none

(1, 4-di hydr ox , rganox 133
) (1,3,5-trinetﬁgﬁgéﬁ%s%-Péfﬁﬁg!93ﬂgﬁéiti°qﬂﬁ%ﬁ-E§+®Mroxybenzyl) benzene,
Vul kanox BHT (2,6-di- tert-butyl-4-nethyl phenol), 4-tert-butyl pyrocatechol,
2 JULY 2004 - 27 conpounds of the general fornmula E3.2) (E3in 5 in which n
is an integer in the range from1l to 4 is a substituted or (gs.
unsubstituted, linear or brancheg; isipl having 1 to 8 carbon
atons, preferably having 1 to 4 carb ons, an aryl radical or hal ogen
preferably chlorine, fluorine or bromne,\and R2 is 10 hydrogen or a .
substituted or unsubstituted, linear or HRRnched al kyl radical having 1 to
8 carbon atons, preferably having 1 to 4 carbon atons, |rganox 1010

(3,5-bis(1, 1-di et hyl et hyl - 2, 2- net hyl ene- -

bi s(4- et Byl - H4 t §ht zRutyl)phenol L. ox 1035 (2,2'-thiodieth

bi s(3- (3, 5-di ﬁ? eﬂﬂgﬁt ;t’/l?l,-ﬁ-%-ﬁﬂd%ﬁﬁégny’f%‘%qb%i bAEEE) ,%rof“r danex €%07}é!L

(oct adecyl 3-¥3, §- diuksteiiu yPr4unshhmsti-tuytheshy | ) pnearorat eordeerag! O,

Cyanox 1790 (dXkssl 4rh@htalbutad+3shydroxy

2, 6- di met hyl qlenz.pl 3:-5-triazié{n‘lf%lgf’4,yL6-€e’iH?3ﬁ,g°‘?ﬁ$‘?rF‘%r?‘é‘)s,' RreEsainos,
BERD E4528 KarhPPhatogPouprorydr tiagliical avdiiabmgen s t he

and the like
group of preferably chlorine, fluorine or bromine, and R? is

10 hydrogen or a substituted or unsubstituted, lihear or
branched alkyl radical having 1 to 8 carbon atoms,
preferably having 1 to 4 carbon atoms,

Irganox 1010 (3,S—bis(l,1—dimethylethyl—2,2-methylene—
bis(4-methyl-6-tert-butyl)phenol),

15 Irganox 1035 (2,2’-thiodiethyl bis(3~-(3,5-di-tert-
butyl-4-hydroxyphenyl)propionate),

Irganox 1076 (octadecyl 3—(3,5—di~tert-butyl—4—hydroxy—
phenyl)propionate,
Topanol O, Cyanox 1790 (tris{4—tert~buty1—3—hydroxy—

20 2,G—dimethylbenzyl)~5—triazine—2,4,6—(1H,3H,5H)trione),
Irganox 1088, and the like.

Group E4)

25 A further group of particular additions is the group of
the plasticizers (E4).

Plasticizers serve, for example, as agents for taking

- up peroxide components for the automatic 2-component

30 mixing process (phlegmatizing agents), for regulating

the compressive strength and flexural strength under
tension, and for adjusting the surface tension.

Examples of plasticizers known for use in reactive
35 resins include phthalates, adipates, chlorinated




the pl.asticizers (E4). Plasticizers serve, for exanple, as agents for
taking up peroxide conponents for the automatic 2-conponent 30)j ¥i2494
process (phlegmatizing agents), for regulating the conpressive strength
and flexural strength under tension, and_for adjusting the surface
tensi on. Exanpl es of plasticizers known & “use in reactive 35 resins

i hcl ude pht hal,at-ggriadi pat ch Lpated_2 . JULY 2004 -,28 paraffins, urea
resins, mel amb e reéi ns, n%% eggé%ﬂghoxi’l}?&s‘f{m%ﬁ ygf SEORS ur efiRsidd edrne
reactive resi ReeB6Hidrs - pPefygdpioplupmethanssts by 5 weight, in
particular up to 2 parts by weight of a plasticizer per 10 parts by wei ght

of the sum OfT@é + B%,, In the context of the present invention a gas flow
is 10 passed BVef ®PA&ELYEr FESE S IR tedar qrelrralnly the pplVi parienbef t he

coating mét erwaighby nRanpaetiamlaQyvespr ggsURe YeRtd | 3y oweggﬁkce-f Ope of

t he purposesdgias£$i§a%as flow is to repove gny odor ndi sanc andl'or

heal th hazar & Vvapor s &hF c K5 i'gl nBRELFr %%%E&at‘?ﬁ\gthg el Ahs+

rapidly as poBkible, so that during application of the coating material an

odor nui sance and/or health hazard is, where possible, avoided, so that

the wearing of special protective clothing is no |onger absolutely

necessary. Sutabhe swartsrdssef ethe wemisdndt | nveleyi®esaaigask oMy t o5t he

skilled workesasde®@m he- St rt,.a in e, for exanple, fan

devi ces, espgﬁci aijjr%? hjq%g- pe??é(;r On%%%gg gns‘.tol nngeqc(g%#%%l%te Y H1¢ hethe

i nvention ondRy Elbiate theergralisiig emaseriiadt.i obydesares afe an

enpl oyed, thmvaméésﬁf@Wéﬁt@ygtﬂbﬁsaéﬁﬁcéenbhtaaf&fonc}ﬂee‘rﬂ\&?"sﬁd&% nating
are rno

in this cont 3 PVELRY etsiure .venéi | ati on devices which | | xedl y
connected to thelr °Sar rounli ngs, “Pn¥emeve any odor nuisance and/or

health hazard vapors which originate from the coating
15 material as rapidly as possible, so that during
application of the coating material an odor nuisance
and/or health hazard is, where possible, avoided, so
that the wearing of special protective clothing is no
longer absolutely necessary. Suitable overpressure
20 ventilation devices are known to the skilled worker
from the state of the art, and include, for example,
fan devices, especially high-performance fans. In
accordance with the invention one or more mobile
overpregsure ventilation devices are employed, the term
25 T™mobile overpressure ventilation devices” designating
in this context overpressure ventilation devices which
are not fixedly connected to their surroundings, in
particular to' a building. To be distinguished from
these are fixed overpressure ventilation devicesg, i.e.,
30 overpressure ventilation devices which are connected
fixedly to their surroundings, in particular to a
building. The use of mobile overpressure ventilation
devices 1is therefore especially advantageous since it
allows the overpressure ventilation devices to be
35 optimally sited and aligned in accordance with local
circumstances. Thus, using mobile overpressure
ventilation devices, which are readily portable and can
be set up and aligned rapidly, it is possible to remove
health-injurious vapors and gases effectively. The




particular to a building. To be distinguished from these are fixed

overpressure ventilation devices, i.e., 30 overpressure venti bajiyopoggyi ces
whi ch ‘are connected fixedly to t hei r surroundings, in particular to a
bui |l di ng. The use of nobile overpressure2¥entllat|on devices is therefore
especi al | y advantageous since it allows“fhe over pressure ventilation

devices to b tinall [ a I| ned.in accordance with_|I

Ci rcurrstancegnéiéflrgg ﬁ%r néhé bgﬁdse or}'(v%erpr ssur;Lg1 vgﬁf’Fg C&n Héyrnceghewhr ch
are readily p’e‘?‘f%\'—bo’énd eﬁn pebisragy andral i grmd’zcnqpl@u y, It ishaessible
Lo remove haatdriMbussoUDNARG SpalE:0A38516! Ryl deod e (2 Jekd 2004 -

29 nature of the gas for use in accor ance
arbitrary in ¥ mYe¥ ethet sRuEacaeber brereased oven parti cul arI y
advant agepus to pass air over the surface to be coated. The conposition of

the gas flow,Qver the ti of t met hod advant ageousl y kept constant,
in order to ‘lgrhesuf:8n198?§ggﬁ ’?n Ehei r?ﬁ‘sco#i‘?‘l’l 8H§ra%'67%e%@eumff ol

mat feri aLl pr opertithaed dfs thdvanahgeg;ls‘[bﬁl keppgrca;tnmfargi 1@t hgrgg? ftl_ei\évcr S
preferably - refera t.o artlcu ar to
30C. The net ho%h{% ]%Q&nven ?Eﬁ ?grﬂiﬁgt 8 Fll§’n§uiat“£io NG& U

appl i cation @ﬁhﬁﬁﬂ&hg@r¢mebulearn@sthES¢mat1mmJaTh¢ iterpRtla@sed graces
and in |ﬁ@geﬂﬂéﬂﬂgaQaJfﬁmNThfsgaﬁrg%mﬁl E&y raebelyt xﬁﬁﬁeny odor

nui sance and/ or heal.th hazard vapor originate
material, soPHffeRaRhY bifcdit raiTon in rPth‘el@Ulaldlh@%sthomr’@d and there

is conpliance with 20 the prescrr bed MAC | evels. The at | east one

over pressureyenti ﬁn dﬁa%ﬁe e]‘erabl y arrapged at a distance in

front of an GperntRg T Sof e F e nd So BT eC LR bii Istiitgble
for the = application of coatings in buildings,

15 particularly in enclosed spaces and in large plant
halls. The gas flow very rapidly removes any odor
nuisance and/or health hazard vapors which originate
from the coating material, so that their concentration
in the building is lowered and there is compliance with

20 the prescribed MAC levels.

The at least one overpressure ventilation device is
preferably arranged at a distance in front of an
opening in a wall of a building outside the building,
25 din order to prevent, where possible, an excessive
increase in pressure in the building and in order to
allow highly effective gas exchange in the building. To
prevent turbulence in the building and hence to ensure
uniform curing of the coating material it has proven
30 especially advantageous in this context to prass the gas
flow through at 1least one venting means from the
building, which is preferably disposed in the flow
direction of the gas. Especially advantageous results
can be achieved if a laminar flow of gas is passed over
35 the surface to be coated.

In one particularly preferred embodiment of the method
of the invention the gas flow generated by the at least
one overpressure ventilation device is deflected with




25 in order to prevent, where possible, an excessive increase in pressure

in the buil di ng and in order to allow highly effective gas exclig t he
buil ding. To prevent turbul ence in the building and hence toéensﬂ‘raggbEi

uni formcuring of the coating materi al t3 has proven 30 especially
advant ageous in this context to pass the Bas fl ow through at |east one

venting neans,fr | which is preferagbly disposed in the flow
direction of t quaéi&eEsﬁgm a"’l’{}%%%n{“ﬁ BSus W@“{}r s @gpyatehfoowd if a
| ami nar fl ow ‘eheg@e’ar@rmmia oventiBatite slenfiars tosbetcaat gdgthpcene

particularly p{.%er di met ho f vention the gas
fl ow generated by th e at ;I,;aga%{ge 3'F]ée%(?)i\./ %ﬂ!e?s eal?cllleerrtl Isﬁ‘t‘réo H@é@r?@‘éors
defl ect ed wi te2R3ULYbedng - ddspesedeastbaimeatef | echor neassprabiehei S

separate br On‘ilreﬁbﬁlé?t’%ﬂr eaévieeveaﬁa' att'[h%n deMifGhe | S AL 2 glé‘tﬁ%nég from
al |

it, and is pr era}%é porta e deflector "means e|n
bet ween t he ue T /RERY | Sevésesdesree knmivm heasuthaceskdl bed

coated. Sui tvah:l-}ee:defflrﬁﬁxt athdleykges Py KAWRAO t 1 r from
m_ the publ;ltllga?él 1%%15'3‘5)%‘1 A the

the state of art| ulLar fr

di scl osure conlf u]%%lc ?g ﬁgPeBQ efpl ith& Iqlﬁq;@ﬁlb‘@ fetdnt of
reference. 10Ty mdiaei@yembi@bﬁlﬁnlm@b@poﬁﬁﬁéanﬁy #BravLLeL  opening,
and a defhector nenber provided between the inlet opening and the outl et
openi ng. Through the provision of a deflector neans for a gas flow

gener at ed 15 TEX hereferphdysuerbyeaaei |t i dmldevi opehtings pasSidilteletii t h

advant age t o dfsghigy, Sthﬂg QY EHRFE SIS Vif é]et gf\q Cﬁ?sﬁu%’? ;a eg; ?or

known, for exanple, from ire Cgrotectlon or t eve
spaces. 20 | A mARETARY t Rebutihe spdrdiaty eberiaglef IBotargh  the

provision of a deflector means for a gas flow generated
15 by the overpressure ventilation device it is possible
with advantage to use existing overpressure ventilation
device, such as are known, for example, from fire

protection for the ventilation of interior spaces.

200 In a simple way the outlet opening of the deflector
means is aligned in the direction of the surface to be
coated and the inlet opening is aligned in the
direction of the overpressure ventilation device. When
the overpressure ventilation device is then set in

25 operation, with the overpressure ventilation device
emitting in the direction of the inlet opening, the gas
flow strikes the deflector member between the inlet
opening and the outlet opening of the deflector means,
so that the gas flow is deflected in the direction of

30 the surface to be coated, and the gases and vapors
there are displaced by the inflowing gas glow.

The deflector means can advantageously be portable.

35 In order to maximize the efficiency of the device of
the invention it is possible for the deflector member
to be made of a gas-impermeable material. For this
purpose it is possible to use, for example, plastics,
metallic materials or coated substance.




means is aligned in the direction of the surface to be coated and the

inlet opehing is aligned in the direction of the over pressur @ WaWidogh! on
device. When the overpressure ventilation device is then set in ng
operation, with the overpressure venti l agi on device emtting in the
direction of the inlet opening, the gas fil 6w strikes the deflector menber

between the inlet opening and the outlet opening of the deflector neans,
so that the gas flowis deflected in the direction of 30 the surface to be

coated, and tReegarBavintonapof s a t lgerse iapentiestilacetakyerihg | Bhkawesg gas
| ow. The def o] &@% d a pertable.. 35 order to
: i e e@dé%?%eggﬁﬂ%egis%vg?ifgf"or?q’t&ieg &E%sFBPe for

maxi m ze the efficiency of the [ '
t he defl ect or YeHBERsSsSheh&Shitiel arion gdeviigperireaeflantedi alnd Fasekhi s

purpose i 6 i snposphbke tha-digh g & p LCS, |.ljc . materials
or coated substan%e.. 2 JULY 2004 - 3?@%2"’%#3%@%% & ”S’;"g%i‘*sd- icbn%e{;ﬁ'@abl e
material ensufRRC tHat & hE2HrREFEESRbAG (MRfeX iRl gatend owsedi.t t Brebysehe

over pressur e akigmnhaht oof dehiec eviespiellsesie daiitd 130850 dlé%b SSo tEyQuah

t he defl ector m a uld be tthe case if a gas-perneable materral
were used. Preg se&E%ﬂ gnr?\%rr&ﬁ §FT e 09"@%;5% e?%ﬁi“%gvé?ﬁi FBei delkstterto the
def | ect or medrATENDbEéngadeomEstted by ot hehaleblreebees siRans &l 11, cagpnect ed
to the oygrpressite penhid-abko deyj f,.cables, rods or the

li ke. Were at Ieastb%e\/\oé%g%%eg?b%%%ié %¢8$h§1¥| ‘l\éﬁé gi”ée'pr ovi ded for
connecting the deflector neans with the overpressure ventilation device,

this device, wHerd | «f Ieddre capl epands or-ddie ldke have ltipﬁe S%I t
e ector

| engt h, can _bhe aled' eg greci sel()é1 to the deflector rnenber of '
means, so that T %gp Pat SORREGEIRD| dheardeblegper amagresf fetthvalhe
overpressure ventilation device, this device, if all of

15 the cables, rods or the like have the same length, can

be aligned precisely to the deflector member of the

deflector means, so that the apparatus as a whole can

be operated effecti#ely.

20 Moreover, the cables, rods or the like prevent the
deflector means being blown away by the overpressure
ventilation device, since the deflector means is

- connected to the overpressure ventilation device and
the forces which occur are taken ﬁp by the cables, rods

25 or the like, owing to the dynamic pressure of the air
flow generated by the overpressure ventilation device.

The distance between the deflector means and the
overpressure ventilation device can be varied by way of
30 quick-acting couplings mounted on the cables, rods or
the like. The distance between the deflector means and
the overpressure ventilation device can therefore be
varied so as to achieve the best efficiency of the
apparatus of the invention.
35
Furthermore, it is advantageous to fix the alignment of
the outlet opening of the deflector means in the
direction of the surface to be coated by means of
customary fixings. In this context, in accordance with



20 Moreover, the cables, rods or the Iike prevent the deflector neans

bei ng bl own away by the overpressure ventilation device, sinee;e 2004
déflector neans is connected to the overpressure ventilation“devrcé and
the forces which occur are taken up by t t}eéf cables, rods 25 or the |ike,
owing to the dynam c pressure of the air | ow generated by the

over pressure tis I evice. Th i stance betyween the defl ector neans
“and the over%ﬁ%sét%%r?ﬁ’l afl oan&baé f%e£:€§ﬁn%emsgﬁpaﬁ BY Sw@pRscisd 1y

qui ck- acti ng PsgpErags .nounted on the cables, rods or the like. The

di stance between the deflector neans and the overpressure ventilation
device can therefore be varied so as to achieve the best efficiency of the
appar atus of LRE Hasftien 39 rehiekr b, cpatingadimnappidded tios fix the
al i gnment s0f. pthacopl kelareRay Oofphhe;defd frtf, in diirection
of the surfaclé tfc;) biEL coat ed,bf}%eans gf_ lg(_:tf{storrarailg %I Xi gs(.:ﬂ?%e’?hlsgcg
context, in atpd dé:ﬁl',ee GPERIBI OISR - 182 anmiiedhvant ithe dppeshsabl e

fixing nmethoddiseetespedicl tie Miafeitiash e fHd eetbpn i’l‘hi%"i elshpEs
coating is apﬁﬂ%gd ég in .5 r’fﬁiﬂ nci pl e ar 'tra%ly, % i s advant ageously
chosen such t Ratt R Yot Ty AEESTNE | SNH5Y elisad thhehBERES: t BaParsect i on
to the directviohchf ogdgiflade fhos ¢heurasatimpt manyredor gws spagevagd/ or
heal t h hagar LGh i gikpat coating _material agre renoved
10 di rectgL F)y gdv\gﬁé)??%}r’n %ﬂ%‘&pg?éﬁnh@%rg}?%gﬁghg %a BEc 88 to APPA d 9Font ext
of the present invention the application and the curing of the coating

mat eri al takerpl elee conebreablry tile PARRRT AU &1 b 3%&9@ .gg 4 00C to
15 +450C, in g&ti (ﬁjl ar_in the rfan%§ from +100C tol +35%5‘F Jti[ 02
the curing o e coating material take place

preferably at a temperature in the range from -10°C to
15 +45°C, in particular in the range from +10°C to +30°C.



-33 Amended Cains 1. A nethod of coating a surface, in which a coating
material having a viscosity < 100 Pa.s, measured 5 at 25C, is oapglyefhoyo 2
. surface to be coated, and is cured, characterized in that a Goatl ng
material is used which conprises a reae3d3ve resin containing A |. part
by wei ght of e.ethylenically 10 unsaturated conpound, B) 0-2
parts by wei gﬁ%ﬂ%ﬁggé(gia P8I ymer sweliable or soluble in A, ©'0 to 0.15
15 D) a redox system

parts by wei ght of at Ieast one paraffin and/ or wax,
onent of the redox systemis concerned is

whi ch as far at
to be kept separ at eAul?i(%EPE;?hé’f S IR BRrERCet hénpé\fhﬂfé'rliabb&tlng

constituents of then@w@rmi Imminmlah EiHGYd 9885 anlg@cglfaersant g]ﬁge
or ‘the co uring

per oxi de cat al yst &4 at A unt sufficient
of corrponeﬁt A, g‘#d % %Us?én%??iléagngpvgs Sé‘ﬁ(ffaé’eg@ froroztedssand over
the surface to be deht@eredurtharabter2sedpphi cakiton @oéﬂ%g{;%té‘ﬂla

material, by neans iof a st nob resgure ventlation evi ce.
1 pehe vty Sl:’?‘ﬁg;{%ag a 230 TRACEIVR resgsins

2. The rret hod of claim1, characterize
used which conpri sEOUAINNG one acryl ate, at |east one nethacrylate

and/or at |east omg W rpa;a&onyt weiahceldy | gni fal Ly oﬂ@saettLHthEd cc%IT ound

A. 35 3 he nethod of claim.2,_ characterized In that a Sinis

used whi G JCOHDI’I ses MY ahSh&FRAE: n-butyl acrylate, butyl
B) 0-2 parts by weight of a (pre)polymer swellable

or soluble in A),
C) 0 to 0.15 parts by weight of at least one
paraffin and/or wax,

15 D) a redox system which as far as at least one
component of the redox system is concerned is
to be kept separate until the Polymerization of
the polymerizable constituents of the system,
and which comprises an accelerant ang a

20 peroxide catalyst or initiator in an amount
sufficient for the cold curing of component A},
and

E) customary additives and a gas flow is passed
over the surface to be coated, during the

25 application of the coating mater1al by means
of at least one mobile overpressure ventilation
device.

2. The method of claim 1, characterized in that a

30 reactive resin is used which comprises at least

one acrylate, at least one methacrylate and/or at
least one vinylaromatic as ethylenically
unsaturated compound 3a).

35 3. The method of claim 2, characterized in that a
reactive resin is used which comprises methyl
methacrylate, n-but_yl acrylate, butyl
methacrylate, ethylhexyl acrylate and/or styrene
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met hacryl ate, ethyl hexyl acrylate and/or styrene AMENDED SHEET 2 JULY 2004
-34- as ethylenically unsaturated conpound A). 4. The method of j3f ylxpat
one of the preceding clainms, characterized in that a reactive resin is
used which conprises A-1) (neth)acrylate,;}0 - 100% by wt., including Cl-C6
(meth)acrylate 0 - 97%by w., C7 (rreth)o'acryl ate 0 - 50% by wt. and

Pol yfunctional 0.1 as19¢%M9eWﬂpﬁll&h@mﬁﬁﬂuqﬂtﬂdﬁnampbdﬂdd@pjred A-2)

conmononmers O - 90% by w., including vinylaromatics 0 - 30% by w. and
t he sum of conponents A-1) and A-2) naking

vinyl esters O,- 30%’by Wt .

100% by weighf: 1078 Thetheghoafof 2t Least ommeof ofhe theec etiengdiglkai s,
characterized in thalatmspachat@dtRHikdd inSEHaWNICH ﬁ}@sﬁggggotqgnt E)
r by

in an anougt in t nge.fromO to 100 parts by weight per 1
wei ght of gonponenPgs%ngﬁtfﬁ $E8™BT1¥RE nethod of - at |east one of the

preceding clainms, characterized in that a reactive resin is wused in which

conponent B) conprigesya pre) pol ynmer based on (neth)acryl ates.
20 7. The nethod of a?’|£%§§32%8 iaF%e precedi ng P65 °Tob by wt.,

including
C1-Cg (meth)acrylate 0 - 97% by wt.,
2 Cy (meth)acrylate 0 - 50% by wt.
and
Polyfunctional 0.1 - 10% by wt.
(meth)acrylates
and if desired
A-2) comonomers 0 - 90% by wt.
including
vinylaromatics 0 -~ 30% by wt.
_ and
vinyl esters 0 - 30% by wt.,
the sum of components A-1) and A-2) making 100% by
weight.
i0 5, The method of at 1least one of the preceding

claims, characterized in that a reactive resin is
used which contains component E) in an amount in
the range from 0 to 100 parts by weight per 10
. parts by weight of components (A + B}.
15

6. The method of at least one of the preceding
claims, characterized in that a reactive resin is
used in which component B) comprises at least one

‘ (pre)polymer based on (meth)acrylates.
20

7. The method of at least one of the preceding
claims, characterized in that =a reactive resin is
used in which the fraction of component C) is from
2.5 to 3.5 parts by weight per 100 rarts by weight

25 of the sum of (A + B).
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clains, characterized in that a reactive resin is wused in which the

fraction of conponent C) is from 2.5 to 3.5 parts by wei ght REJUIYQoBart s
by weight 25 of the sumof (A + B). AMENDED SHEET 2 JULY 2004 -35 8. The

nmet hod of at |east one of the preceding clains, characterized in that a
reactive resin is wused in which conponegnt. D) is a systemconprising 5
am nes and di benzoyl peroxide, especial N, N- bi s-

(2- hydroxyet hyl ) - p-t ol ui di ne _and _di benzoyl peroxide. 9. The nmethod of at
| east one of %he pratedPghodo efai &k, t@ashctenezedfi nthhat precedgngakes

place at a tenper atLsEmé bh@r&é'&@%ifz'é@lm:i:rilo&+9 #43%ac rv%fefé‘b‘ Ln the
range from +10C tq_+30C, 10, ,The net hod of af | éast one of tHhe ctdi ng
15 claims, charact®F9ed?i WHiAR GaP@WeRt ) nifer @YStemppbipdi & itnghe

opposi te 8irecti oraminédeandsdibeawostlr pelrio del l-esies I NPy Of 3 o | east
one of the precedi{?_ )ﬁcg)rg%gé{ﬁ% f,_barﬁc%er%{zed in that thecoating nateri al
Al GO HAL) TRT HOHU LR BB ai m 18R har acdidenzeyln t hat

Is applied in a bu .
a gas flow.is pasebxnd®. the surface to be coated, 25 during the
application of the coating nmaterial, by neans of at |east one overpressure

ventilation device, the at | east one overpressure ventilation device
bei ng di sposéd at & MR i wFr Rt dieamt apeni mf i itim waldediathe

bui I di ng1030 13. Biaime$,hoehefastarizdd and/ ehai2, cigrized in that
the gas flow is pagsed through at Ieast one Vent icr}ggl%{eg;‘nég{‘%mptlﬁé:e
bui | di ng, which j &€ 8 temperature in the range from -10°C to +45°C,

preferably in the range from +10°C to +300°C.

10. The method of at least one of the preceding
15 claims, characterized in that the coating material
is applied in the opposite directién to the gas

flow direction.

11. The method of at least one of the preceding
20 claims, characterized in that the coating material

is applied in a building.

12. The method of claim 11, characterized in that a
gas flow is passed over the surface to be coated,
25 during the application of the coating material, by
means of at least one overpressure ventilation
device, the at least one overpressure ventiiation
device being disposed at a distance in front of an
opening in a wall of the building.

30
13. The method of claim 11 and/or 12, characterizéd in
that the gas flow is passed through at least one
venting means from the building, which is
preferably disposed in the flow direction of the
35 gas.

14. The method of at least one of the preceding
claims, characterized in that a laminar flow of
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preferably disposed in the flow direction of the 35 gas. 14. The nethod’ of
at |least one of the preceding clainms, characterized in that 3 hany»ap4l ! ow

of AMENDED SHEET 2 JULY 2004 -36- gas is passed over the surface to be
coated, 15. The nethod of at |east one of the preceding clainms,
characterized in that the gas flow 5 generated by the at |east one
overpressure venti P8 ¢F PaFsEs iovalefthatot fdad v beasstavse. defl ector

means, which is separate fromthe overpressure ventilation device, is at a
said 10 defl ector neans

di st ance frorT}L%t,W@gld IS P;quf erably portable,
bei ng di sposed*Bet weef t FETRGFer Ples &b e 1easti | @nicon odevithe aptddeelisiy f ace
to be coated. AVENPERifiWFET characterized in that the gas flow
5 - generated by the at least one overpressure
ventilation device is deflected with at least one
deflector means, which is separate from the
overpressure ventilation device, is at a distance
from it, and is preferably portable, said
10 deflector means being disposed between the
overpressure ventilation device and the surface to

be coated.
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