LI QUI D COATI NG COVPCSI TI ONS THAT | NCLUDE A COVPOUND FORMED FROM AT LEAST
ONE POLYFUNCTI ONAL | SOCYANURATE, RELATED MULTI - LAYER COVPCSI TE CQOATI NGS,
MVETHODS AND 2@i8A0kE66 SUBSTRATES FI ELD OF THE | NVENTI ON [ 0@QT]ustds/ops7esent
invention is directed to liquid conpositions that conprise at |east one
filmformng resin, at least one flatting agent, and at |east one conpound
formed fromat | east one pol yfunctional isocyanurate. The invention is also

di rect ed HQWHD GOATING GOMRQSITEONSTHAJSI PESA (GPMPOUND FORMERy er
deposited fFROM ADLEAST ONE POYFUNCT IONAL ISOBYANUBATE, REIsSATEDes at

| east partial MUKCTLAYER COMPOSITE /GO AFINGS, METHODSANDTCGATEDN
conprising such liquid conpositiosyBSTRATRES0dDs of coating substrates with
such liquid conpositions. The present invention is also directed to methods
for enhancing the flatting capability of at |east one flatting agent in a

|l iquid coating conposition. NTI ON [ 0002] Liquid
coating conpositions are u;emﬁﬁﬁ%ﬁ{q%h . Oten, it is desirable
to preparpoeagt i NgsTheYreddMUh oM HilccRIPtd U@ 88MpERRIbAsahAOW gl 0ss

surface is required. For exanple, flat finishes are often desired for
certai n vedinpriee abthast oaadilpaormingsiesin, & lenat enedlatting ageal; esdat leadii cl es,

h b T ' ' ith a | ow. gl flatti
Sgent o ar ST EpgipolRgdanRsd el L Bhh b Rk ERhe B TR TOR Such
coatings @ventemasarseirebfPR mNFlapepbb@PLE i@ todRsyPESAPASIREEtaéRE W t h

the use of flatting agents in liquid coating conpositions is they can
si gni f i cafng jayensiepasiked freny psosasitialt cemprisipgseehtdosmpositiens, cul arl y when

they are gt%s%aqgé at F‘e%sit Braﬂiatllp%oated with a coating deposited from a composition

comprising such liquid compositions, and methods of coating substrates with
such liquid compositions. The present invention is also directed to methods for
enhancing the flatting capability of at least one flatting agent in a liquid coating

composition.

BACKGROUND OF THE INVENTION
[0002] Liquid coating compositions are used in many applications. Often,
it is desirable to prepare coatings from liquid compositions in cases where a low
gloss surface is required. For example, flat finishes are often desired for certain
vehicle bodies and parts, such as external trim parts on vehicles, such as
bumpers. To obtain coatings with a low gloss property, flatting agents are often

added to liquid coating compositions from which such coatings are deposited.

[0003] One problem that has been associated with the use of flatting
agents in liquid coating compositions is they can significantly increase the
viscosity of the composition, particularly when they are incorporated into the
composition at a level necessary to achieve a low gloss coating (defined below).
Indeed, in certain high solids (defined below) coating compositions, for example,
a low gloss coating is achieved by adding one or more flatting agents to the
composition in amounts that cause the viscosity of the composition to increase

such that the composition becomes a putty. This increase in viscosity can make
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conposition at a |l evel necessary to achieve a | ow gloss coating (defined
below). Indeed, in certain high solids (defined below) coating

conposi t iwoodmrceexanpl e, a | ow gl oss coating i s achi eped/usgoradss7’ag one or
nore flatting agents to the conmposition in anounts that cause the viscosity
of the conposition to increase such that the conposition becones a putty.
This increase in viscosity can maket he conposition unsprayabl e and

ot her wi sethdi ¢dmpaesition anspraypblevand otharwisaudiffiqultdaiapphonideseevesnsudi t en

exhi bit poor. fl ropertles. tin r l1ing f£0 ch_li.qui.d

conposi ti @‘Wéd 89%&%&? mﬁfémc@ﬁ?P889ﬁBW$P§§pé_ﬁﬁgeé‘f%%@ga{ﬁau'ﬁﬁﬂif'iﬂnﬁ gl oss
vari at i onggiieliduid eaaRIsitisHst dtdith@fe hA@indesirbd NeumBgnippdA8Rde affgcor di ngly,
there is a need in the art for coating conpositions that can be relatively
hi gh i n sexhibié giasst\@itatign dluedioatnavenysatiingiol the Jatisiotagenénd whi ch can
produce | ow gl oss coatings having a good appearance. SUMVARY OF THE

| NVENTI ONJ00dD5] | nAceordingly, rthepeistasneethén firecgrdor coatimgtdompositiohs teted t o
|l iquid coati conposi tions copprising: (a) at least one filmformng
et nserperealbedinioR Museirporentand ity BV indcosve She Hvend
formed fr ',qﬁ@ | RRL ] wherein the at | east
one corrpoﬁéh%a]“;oéjr%jbwﬁg%séa)t%%ﬁe@ﬁ%ne pl&)‘oq yf u%ct | or%gfe'i socyanurate is
present in the conmposition in an amount sufficient to result in a coating

havi 60 gl hat i 0 d [
dg\;;ggigt 2d at gsiofn'sl ;r af:oani ﬁ%ﬁﬁ@?&ﬁﬁﬁ*ﬁ%@bﬁ E:ga?i (rzlgaf:gprgosi tion
t hat doeSpmst' ncl ugecéain @ e&@%réwwnif/&ﬁtl&#isfcn% td |fcgﬁ one

pol yfunctlonal isocyanurate. | 0006] I'n other respects, the present
i nvent i oncoatingi caropesitions compridingo éa)i atdeastrpasiiim-torsing ngwmin s(bh gt gas)  at

o A 5 ) et P R R A A arnd )
wher ei n t h&yRinctisRatisOQRPHROWAS rdiAAE @t fda oAk compound formed from at
least one polyfunctional isocyanurate is present in the composition in an amount
sufficient to result in a coating having a 60° gloss that is at least 10% lower
compared to a coating deposited at similar conditions from a similar liquid
coating composition that does not include at least one compound formed from at

least one polyfunctional isocyanurate.

[0006] In other respects, the present invention is directed to liquid coating
compositions comprising: (a) at least one film-forming resin, (b) at least one
flatting agent, and (c) at least one compound formed from at least one
polyfunctional isocyanurate, wherein the at least one compound formed from at
least one polyfunctional isocyanurate has a Hansen hydrogen bonding solubility

parameter, &, of no more than 6.5 (cal/cm®)"2.

[0007] In still other respects, the present invention is directed to
sprayable, high solids liquid coating compositions capable of producing low
gloss coatings, wherein such liquid coating compositions comprise: (a) at least
one film-forming resin, (b) at least one flatting agent, and (c) at least one

compound formed from at least one polyfunctional isocyanurate.



| east one pol yfunctional isocyanurate has a Hansen hydrogen bondi ng
solubility paraneter, d , of no nore than 6.5 (cal/cnB8)1/2 . [0007] In
still ot hwowespests, the present invention is directedpco/uspioaysdsee, hi gh
solids liquid coating conpositions capable of producing | ow gl oss coatings,
wherein such |iquid coating conpositions conprise: (a) at |east one
filmformng resin, (b) at least one flatting agent, and (c) at |east one
conpound fQﬂ%ﬁﬂed f r ol ¥t atbastesprotsp ¥ Piasent dn@ntips de Jiaciedtte linomog] In yet

th ts, th , t in i i ' , 1 qui.d. '
composi ¢ 1 nd s PebliES EametE L LefRaSh iR rorfhind RUR BT | cast
one fl attbpgflagRtagerdad@ )c)adt 1bSRTnecttincOURP dompeieie theirgbctidie reaction
product of reactants conprising (i) at |east one polyfunctional

i socyanur Brosiuchatirqactgntacormgtisinatikat leasgt @trPalvibidicnatispeyrpurate @ngnt

east onetbat ket anty ChBLaRtEEuSsE R R EEReR R < i so
directed fgactivdalithatheseattiveguppatth@bt leaspahepolyfuhctiorpigryahiite.
conprising such conmpositions, nulti-layer conposite coatings wherein at

Least onerdope’ | FREQILIAN ihieHiloR I6 BRPGHEEN 16 SBLH et feiss]

t
conposi ti , ~and nethods of coating a substrate with such conpositions.
[ 0010] Thpaniaty eoatednwidinti compasitien compridingesttobidcarnopositiong, ossltidayern ngs
deposited from.a liquid cpatin onposition.c ri.si a) at | east one
{11t or m RANPEYTCORIG. FR iR B AP PRe iyt i€ BEBRe T Raid pBinwobfidhy one
conmpound {&hPBRSing FhadorhSasfiord) @nBthethdastdf@dating SostsMatahath kA1 1] The
present invention also relates to nethods for enhancing the flatting
capabi | i t goroposgitiongast one flatting agent in a liquid coating conposition,
the nethod conprising adding to the conposition at | east one conpound
formed fr[@018] | easThemeegartyfventionds filirtherodiveoted & kow gloss coatings

deposited from a liquid coating composition comprising (a) at least one film-
forming resin, (b) at least one flatting agent, and (c) at least one compound

formed from at least one polyfunctional isocyanurate.

[0011] The present invention also relates to methods for enhancing the
flatting capability of at least one flatting agent in a liquid coating composition, the
method comprising adding to the composition at least one compound formed

from at least one polyfunctional isocyanurate.

DETAILED DESCRIPTION OF THE INVENTION
[0012] For purposes of the following detailed description, it is to be
understood that the invention may assume various alternative variations and
step sequences, except where expressly specified to the contrary. Moreover,
other than in any operating examples, or where otherwise indicated, all numbers
expressing, for example, quantities of ingredients used in the specification and
claims are to be understood as being modified in all instances by the term
“about”. Accordingly, unless indicated to the contrary, the numerical parameters
set forth in the following specification and attached claims are approximations

that may vary depending upon the desired properties to be obtained by the

!
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0012] For purposes of the follow ng
detail ed description, it is to be understood that the invention nay assune
vari ous awoenevaldiese vari ati ons and step sequences, excepCTiseo0s8/0887pt essly
specified to the contrary. Moreover, other than in any operating exanples,
or where otherw se indicated, all nunbers expressing, for exanple,
quantities of ingredients used in the specification and clains are to be
under st oogregsnbévegtiandistitee Ve lgast, iansk rat@assamgttempt te fimittagout .

f‘\éfi’ i o pReoRET, g bRk of Sl e fiRblb kenbd B ﬁ‘i?ﬁ@i@?'ee%%éfgiiﬁéfi ons
napr ooont T vent o AL Do very Teaet s nor e O rpe Co I mit the

appl i cat i BPasted signidisant digis anddyuarplyiegtasdingry Funsingtechniqaues. cl ai ns, each
nunerical paranmeter should at | east be construed in |ight of the nunber of
reported FOOHE]fi canNodwiinstanding that tgphymadca rdngas pnd panaineters eseltiigques.

0013] Notw,t hst andi t hat .t h erical .and t tti
Forth t holdtbiF GEHCoPSTeNS FUBRIPDI & B AR ekPRa e ERGA NaHSS Cal
val ues sekef RfthiinitAe SPEcifiE ¥xbivifle £ AR RS &5 E%élﬁgs%sgfbf‘&'ﬁﬁ y as

possi bl e. Any nunerical value, however, inherently contains certain errors
necessari hymesical valng, howeaveart inheranitiacehtainsi ceriaim efrotsmdecessanity resubigect i ve

' . [ 0014, N houl d dth
nuer 1 cal NPANGE Tabaeet et 0B in lndioiopetie A5G Pt ol
subsuned therein. For exarrpl? arange of " 1 to 10" is intended to include
al | sub-rtﬁ{b bet\Aéésﬁ),ctaﬂwqdmeﬁumc{%toméh@@w@aﬂﬁf'ﬁ@lﬁaﬁg@aﬁ%edof 1 and

the recit W At A ' ' 'mlug al to
or great eﬁ%ﬁ# and?ﬂaﬁﬁggpgé%”v%%tadﬁ%s eég]@\é}]ﬂ%gat cr)]r@r%]g'ss tr\r{leg(%Hﬁ)(SS’ofOOIS]
I n certai rargebofldiinert( s trienged teimcludevalhsulmrangesdbhetectead and ihclgding)

the recited minimum value of 1 and the recited maximum value of 10, that is,

having a minimum value equal to or greater than 1 and a maximum value of

equal to or less than 10.

[0015] In certain embodiments, the present invention is directed to liquid
coating compositions. The liquid coating compositions of the present invention
comprise: (a) at least one film-forming resin, (b) at least one flatting agent, and

(c) at least one compound formed from at least one polyfunctional isocyanurate.

[0016] As used herein, the term “liquid coating composition” refers to
compositions suitable for use in producing coatings, wherein the composition is
in liquid form, such as waterborne or solventborne coating compositions, as
opposed to particulate or powder coating compositions. In certain
embodiments, the liquid compositions of the present invention comprise at least
one diluent, such as, for example, organic solvents, water, and/or water/organic
solvent mixtures. Suitable organic solvents include, for example, alcohols,
ketones, aromatic hydrocarbons, glycol ethers, esters or mixtures thereof. In
certain embodiments, the at least one diluent is present in the liquid coating
compositions of the present invention in an amount ranging from 5 to 80 weight

percent based on total weight of the composition, such as 30 to 50 percent.
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coating conpositions. The liquid coating conpositions of the present

I nvention conprise: (a) at |least one filmformng resin, (b) at |east one
flatti ng wQends/o426d (c) at | east one conpound forned frecrats2008a3i72pne

pol yfunctional isocyanurate. [0016] As used herein, the term™"liquid
coating conposition" refers to conpositions suitable for use in producing
coatings, wherein the conpositionis in liquid form such as waterborne or
sol vent bold®d7¢oat i nn casgsosheieothe, licaid epaidedompopitipns ofitha preasenpowder

ti [ ti _ t.ai nbodi t he |i i,d It f
Cho. pr osclVBRRVE AY Birednfi il e sVE ks s thelgarPUst br SR B ani .
organi ¢ s@iriedftsn aBESlis did @fékﬁn.“@hértéﬁﬁgéi@hérsiﬂ{”\/r@férs%éttWoeﬁhas_%Ji table
organi ¢ solvents include, tor exanple, alcohols, ketones, aromatic

hydr ocar bbABSPayEpt dransiunens, oraxragiue resingustaysta imwhiahr the nestndstiaitie

nbodi | il i i_n .t | i.gui '
conposi 1 neebr fiessr AR Vet Fhlne SoaheafB nte e ar e84 plae™ueEo
wei ght pegiegrif thasssinOis poasE isvdridhbllplestRas arPARErbhOSuckS HE flegtsthal to 50
percent.[0017] In cases where the liquid coating conpositions of the

present i®wMiaren, @rless thame. 1fviaiedf wat er bome systens, the conposition is
often in the formof an aqueous dispersion. The term "di spersion” refers to
a t wo- pha®18] ans palretiesetarainadioents,, thercootingous pkasesugersratiy présenihi ch

th in is i he di h d t s, in, th '
phase. THe vehalsdSpaiel D 8 b potfohLeerkaEharien QiR o oo
than 1.0 gRpeSitioRUsiicas H8Xp OBIWRight Pefédit, IRtheRSEmbBaIMENtS, LT On.

[0018] In these enbodinents, the contlnuous phase is generally present in
armount s re@nfinyusrahaseonayp bepresenidndhe ligeidceaatingnostpanitiervinaginyvanget  of

the conti LSS IRLEES B8 SRLbENERIeE™: e | TaLi d coating composi tion in-
any range dhof & UeS A hievioudls indicated, it ligdid codling compositions of the

present invention comprise at least one film-forming resin. As used herein, the

term "film-forming resin" refers to resins that can form a self-supporting

continuous film on at least a horizontal surface of a substrate upon removal of

any diluents or carriers present in the composition or upon curing at ambient or

elevated temperature.

[0020] Conventional film-forming resins that may be used in the liquid
coating compositions of the present invention include, without limitation, those
typically used in automotive OEM coating compositions, automotive refinish
coating compositions, industrial coating compositions, architectural coating
compositions, coil coating compositions, and aerospace coating compositions,

among others.

[0021] In certain embodiments, the at least one film-forming resin
included within the liquid coating compositions of the present invention
comprises at least one thermosetting film-forming resin. As used herein, the
term “thermosetting” refers to resins that “set” irreversibly upon curing or
crosslinking, wherein the polymer chains of the polymeric components are joined

together by covalent bonds. This property is usually associated with a cross-
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[0019] As previously indicated, the liquid coating conpositions of the
present invention conprise at least one filmformng resin. As used herein,
t he ter mwbizbewd4oseri ng resin” refers to resins that canPCoMUsR@s5/038721

sel f-supporting continuous filmon at |east a horizontal surface of a
substrate upon renoval of any diluents or carriers present in the

conposi tion or upon curing at anbient or elevated tenperature. [0020]
Convent i olifing reastionr ¢h thg aosspasitiameenstilyenis aftsadninceddor examales byt i ng

conpositi . present, i ny | | .ncl ~ M | 10 i on, those
typical | yﬂgéte(%friaﬁpag'ﬁ)t%oﬁ%% b@@%ﬁgﬁéﬁg@ ciﬂ%o%%é%‘%gh %h%@ ive refinish
coating cpipiesiaky}, Nifth EaRiBAt, Hagle 38R S0Gac® TRR%INYs.01S. 2,201 BhteTdiBnal
coating conpositions, coil coating conpositions, and aerospace coating

conposi t | GhgMigisofgseriakon Aystedia] TARECRducationehBeaksé&). (Gring of east one

filmforn .Sl 0 . e .t.hj - d qui ' itio f the
bresent 1 HOsIRING edfidrsclisdintd Bk bAied RS AdIdnC ARG oBR6S; ci'r
As used heureldror drbsslinkied, atthemnosetting resin et aoSmielt upesi the dppiitatiGebt

i rreversibly upon curi Bge or crosslinking, wherein the polyner chains of the

pol ymer i chednihisingolyple insiahants o e ofher eybedingnisithe @higast PRedilir oper t y

I s usuall ' ' r I bk 0g: ' : C [ tion

const 1 tuerr Iy st Fibibediufinfy S o eSS RTbOGSs bF A BRRERL ' P o,
Cessner Gnyeiitien Comeiseec tﬁbfﬁbpmlstiairesihoéﬂﬁnysed\lhmhw,EEIddatdemm. , page 85|6;
Surface Cpatings, vqgl._2, Ol an our . Chem sts' Association, Australia,
TAFE Eduggﬁ‘?'aﬂ 'a%“o?@f?@é‘?&%'n%)ﬂ?q%or?@%?“%ﬁ%%'iﬁeﬁﬁi%?g“ﬁ%%8??&9&%6“ may be
carried o ' byt '

e moset LT PEEoPABhERbNAPAN herSby okl o (AP apon Befling Bna,

i nsol ubl eafensalobledntsolvants.oSeerSaumuteds nedt, Orgainéc Rolyheasthemistdyj ppf or mi ng

resin i nchﬁﬂpz? C\Matprnlrilann gﬂg }-‘éllqﬂbgdgn’??’}éﬂ% conpositions of the present

[0022] . Film-forming resins suitable for use in the liquid coating

compositions of the present invention include, for example, those formed from
the reaction of at least one polymer having at least one type of reactive group
and at least one curing agent having reactive groups reactive with the reactive
group(s) of the at least one polymer. As used herein, the term “polymer” is
meant to encompass oligomers, and includes, without limitation, both
homopolymers and copolymers. The polymers can be, for example, acrylic,
saturated or unsaturated polyester, polyurethane or polyether, polyvinyl,
cellulosic, acrylate, silicon-based polymers, co-polymers thereof, and mixtures
thereof, and can contain reactive groups such as epoxy, carboxylic acid,

hydroxyl, isocyanate, amide, carbamate and carboxylate groups, among others.

[0023] Acrylic polymers, if used, are typically copolymers of acrylic acid or
methacrylic acid or hydroxyalkyl esters of acrylic or methacrylic acid such as
hydroxyethyl methacrylate or hydroxypropyl acrylate with one or more other
polymerizable ethylenically unsaturated monomers such as alkyl esters of acrylic
acid including methyl methacrylate and 2-ethyl hexyl acrylate, and vinyl aromatic

compounds such as styrene, alpha-methyl styrene and vinyl toluene. The ratio



I nvention conprises a thernoplastic resin. As used herein, the term
"thernopl astic" refers to resins that conprise polyneric conponents that
are not jwonea/dayés6oval ent bonds and thereby can under geclriusaéod/ oss7ow upon
heati ng and are soluble in solvents. See Saunders, K. J., Oganic Polyner
Chenmistry, pp. 41-42, Chapman and Hall, London (1973). [0022] Filmform ng
resins suitable for use in the liquid coatlng conpositions of the present

i nvent i onof fﬁﬁqhws e reggtigm icenditings @re eftap deladied {heesudlbptarnoacrylic at | east

ol and at | east one
gErGi I?\g ggg’ haV| ngségé%?tﬁ%\yﬁgg%g%%%bgﬁ(g 'E%Edmﬁﬁ%rﬁ%@ eactive group(s) of
th t As use ere fhe t ant to
engoﬁpassfﬁgégﬁefgb%ge 8 HEYNRIBRAIYMGTS: HBGtI'qplqﬁqaéﬂgo&mé%?'ho%% émer s
and copol I Al or
nsat or ot DEsent InteRBRICHRCHISAn BElyeltel pBIARE SholfEfier MradAhdlfsEs Dt
acryl at e, centainiog fieasetninal hydroxyl amﬁ/pobalﬂnmsl groepeofSuchrublpmetsimay

Py oxy! . DPERAISGIE & Mo A AL RRaS i BORGDE Vi ABOREI diong

others. [g8 ]arb’é%/b(é béidBC"SU?@'b‘ﬁe pb hg@ﬁ@ancah@swaueélétw |§ﬁ@§'| rs of
acrylic acid or methacrylic acid ydroxyal kyl esters’ of acryl’ic or

met hacr yl heopentyl gliedl, Hgnatinulabpmma amféphataeyythrnwlor hydr oxypr opyl
acrylate with one or nore other polynerizable ethylenically unsaturated
nononer s p025]as al Byitablet golpcarborylicyacids aulutie adibicdkdid, tatdydohsxyhacryl at e
and 2-ethy] hex acr nd, vi nyl .aropptic conmpounds such as st yrene,

al pha- net ﬁV?%‘f)&"éﬁQ'dﬁ?ﬁé BP@W%P%%C aqz{@ é%@'ﬁﬁg}j he BQWPQFROQ(Y%GC'Qéact i on
condi tion e t C endant
hydr oxyl inre%‘élgp %Q@:&I\/ % %@l% 8'%' l{%ﬁngﬁs df'}h?'oégg%]é%h a%%b“ |\xénp'%l ynmers,
the |i qui theyoaxistray Iowep_alskytesia& oifth'ermzlqln ssEnas Itrna/mﬁthyiresctats mayubel n a

pol yester ugé)clj.yKFsro, %Fna?ll mounts o rggngcarggxyhc aCIdS such as stearic acid may be

used.

[0026] Hydroxyl-containing polyester oligomers can be prepared by
reacting an anhydride of a dicarboxylic acid such as hexahydrophthalic

anhydride with a diol such as neopentyl glycol in a 1:2 molar ratio.

[0027] Where it is desired to enhance air-drying, suitable drying oil fatty
acids may be used and include those derived from linseed oil, soya bean oil, tall

oil, dehydrated castor oil or tung oil.

[0028] Polyurethane polymers, such as those containing terminal
isocyanate or hydroxyl groups may also be used. The polyurethane polyols or
NCO-terminated polyurethanes which can be used include those prepared by
reacting polyols including polymeric polyols with polyisocyanates. The polyurea-
containing terminal isocyanate or primary or secondary amine groups which can
be used include those prepared by reacting polyamines including polymeric
polyamines with polyisocyanates. The hydroxyl/isocyanate or amine/isocyanate
equivalent ratio is adjusted and reaction conditions selected to obtain the
desired terminal group. Examples of suitable polyisocyanates include those
described in United States Patent No. 4,046,729 at column 5, line 26 to column
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containing free term nal hydroxyl and/or carboxyl groups. Such polyners may
be prepared in a known manner by condensation of pol yhydric al cohols and
pol ycar bowgl2n@/meisds. Sui t abl e pol yhydri c al cohol s i ncl mde/ustévglosstel gl ycol ,
neopentyl glycol, trimethylol propane and pentaerythritol. [0025] Suitable
pol ycarboxylic acids include adipic acid, 1,4-cyclohexyl dicarboxylic acid
and hexahydropht hali ¢ aci d. Besi des the pol ycarboxylic acids nentioned
above, %ﬂm%ﬁ%heéahvm%m@t@ﬁ gV ﬁ%fte&%'i“éﬁ:; é&%’lﬁ‘p!% rHy@Pieiealy@iser e t hey

exi St or henRte fbkyluceshiad pPlinkls SteledpAURNG A DI 7% BubaiGRhes Sy Do

used. Also, small anounts of nonocarboxylic acids suth as stearic acid
be used. $D026dlunydldXine 89 iereby mrgpbsstsd ey refergueeer Exampldmseofr epar ed by
reacting an, anhydride of. a djcarboxylic acid sych _as hexahydrophthalic
iy JeSHlABIE RoMRBInSY s TosRelrssiogt v biis SIoeashaNorat i 0. ' [ 0027]
Were it iggges ; ' i, [ U ' ' aci ds
may be usAé’g gﬁ?qﬁgﬁ&llj eﬁmglgg%d@rdi%ﬂ%ﬁ%%@?@%%@%%ﬁnﬁbga}gt Se'g%lreblill , tall
oi |, dehyNoa8g@9¢st atrcadininnds, linesd Joid 50,[H0R 8prétnl noeoridrates ppl yners, such
as those %gnt aining termnal isocyanate or hydroxyl groups may al so be

used. The S GPet hane pol yol's or NCO terninated pol yuret hanes which can be

used incl ude thoseegrepared by reacting polyols including polynmeric polyols
wi th pol Vi0888Y anat 8 silicRB-hasedupdwrencan @lsiybe spad ndis W%Qstgﬁm,eb)br pri mary

or secondany.am Al L nel ude epptred .
reacting %W?Q@aﬁgg | n*” éﬁg\lﬂ%m&o y%ﬁcﬁxﬁﬁ%ﬁﬁg@%ﬁ%ﬁ; %%%]ﬁpﬁﬁq%i'g@fylgﬂges.
The hydr drthéibaokyamat Buoh siitoneidssacysipates espincidcdnhytiid polynsergdj ust ed
and reaction copditions selected to obtain the desired term nal_group.

Exanpl es BICsas HOSLCITIIFIRG OJeanNiE O9NmRIGHeckswih one or more -SiO= units

in the backbone.

[0030] As indicated earlier, certain liquid coating compositions of the
present invention can include at least one film-forming resin that is formed from
the use of at least one curing agent. Curing agents suitable for use in the liquid
coating compositions of the present invention can include, for example,
aminoplast resins and phenoplast resins and mixtures thereof, as curing agents
for OH, COOH, amide, and carbamate reactive group containing materials.
Examples of aminoplast and phenoplast resins suitable as curing agents in the
liquid coating compositions of the present invention include those described in
United States Patent No. 3,919,351 at col. 5, line 22 to col. 6, line 25, hereby

incorporated by reference.

[0031] Suitable curing agents also include polyisocyanates and blocked
polyisocyanates as curing agents for OH and primary énd/or secondary amino
group-containing materials. Examples of polyisocyanates and blocked
isocyanates suitable for use as curing agents in the liquid coating compositions
of the present invention include those described in United States Patent No.
4,546,045 at col. 5, lines 16 to 38; and in United States Patent No. 5,468,802 at

col. 3, lines 48 to 60, both hereby incorporated by reference.



described in United States Patent No. 4,046,729 at columm 5, line 26 to

colum6, line 28, hereby incorporated by reference. Exanples of suitable
pol yol s iwoloe4tdsese described in United States Patent pPND/US40084887Z229 at
colum 7, line 52 to columm 10, |ine 35, hereby incorporated by reference.

Exanpl es of suitable polyam nes include those descri bed in United States
Pat ent 046, 729 at | u line 32 apd in

_Uﬁi ?gd glm Pat eéfnh&ﬂ”gés ggn@uggg a&en&f%réﬁ@%%l q)rllfggryl@nql/gr B@Corﬁﬁm her eby
i ncor por hﬁﬁ'o %Ym&?f:&ﬁt@’}ﬁﬁ‘g MRk a‘éesvvén R PRSEE é’r@bﬁﬂ%fr?%‘f’éb aligpide used.

As used ere| | con- based polyners™ 1s neant a polynmer conprising
one or nﬁmra;seﬁncmednqutdscoa’ﬂnlgrm)rbmmmmﬁaof@macw'resehi iogantiars.e Expoipjeeos can

i ncl ude hybr.i.d h as t hose, c | Si C yneri c bl ocks
with onesé& rag"%yéf Hmﬁ{ie Sﬁ&@ﬁggﬁ@mtﬁg%é@{e%ﬁ ﬁeﬁg%at ed earlier,
certain h'me mg%bmgocw’% ttcb 905aﬁ$ ir} Ofi ifBd SRaRls F’é‘t\éﬁf‘Nboﬂ 7‘8@”796‘0' ude at
| east one’filmformng resin that is forned fromthe use of at [|east one
curing agtool, 30imend1 &bt bohuheraby éndasporaded by refezendeiui d coati ng

conposi tions of the present invention can include, for exanple, am noplast

resins afeb3g]enopl fslygpexides @ndummgbgents foNEOMH reastiveligiond capedihmgf or OH,
COOH, am de, ,and carbanate reactive 8roup containing materials. Exarrpl es of

ani nopl amatﬁwsrﬂﬁ@WI knawn istngsars and ane @lwwml%&rmméherhqwe liquid
coating described in
Ot ed s OTRES RaBBsiRhs LY BRREEM |GG ERapALbPtRag o8| PR g
her eby i potgfepoxldeemctwde dieyectescribiedds Unitdi $tatdePaterit Np. algédit 81 alat o
i ncl ude pol yi soc t nd bl.ocked pol,yi so anates as curing agents for OH
and pri P&/%aﬁf&‘?%ggg%ggngﬁﬁpydﬂf;w& é‘}?)tSGFP—ycrg "ePRPng materials. Exanpl es of
pol yi socyanat es and bl ocked ) )

}/0034] Polyacids as curing agents for epoxy reactive group containing

materials are well known in the art and are suitable for use in the liquid coating

compositions of the present invention. Examples of suitable polyacids include

those described in United States Patent No. 4,681,811 at col. 6, line 45 to col. 9,

line 54, hereby incorporated by reference.

[0035] Polyols, that is, material having an average of two or more hydroxyl
groups per molecule, can be used as curing agents for NCO reactive group
containing materials and anhydrides and esters and are well known in the art
and are also suitable for use in the liquid coating compositions of the present
invention. Examples of suitable polyols include those described in United States
Patent No. 4,046,729 at col. 7, line 52 to col. 8, line 9; col. 8, line 29 to col. 9,
line 66; and in United States Patent No. 3,919,315 at col. 2, line 64 to col. 3, line
33, both hereby incorporated by reference.

[0036] Polyamines can also be used as curing agents for NCO reactive
group containing materials and for carbonates and unhindered esters and are
well known in the art and are also suitable for use' in the liquid coating
compositions of the present invention. Examples of suitable polyamines include
those described in United States Patent No. 4,046,729 at col. 6, line 61 to col. 7,



| socyanates suitable for use as curing agents in the liquid coating
conpositions of the present invention include those described in United
St at es Pawernnodwazesd, 546, 045 at col. 5, lines 16 to 38; anu/tsnoosisg7ed St at es
Patent No. 5,468,802 at col. 3, lines 48 to 60, both hereby incorporated by
ref erence. [ 0032] Anhydrides as curing agents for OH and primary and/or
secondary am.no (group cogt ai ni%n% mat er i z%l s are wel wn in the art and

Q e

|k
are al solRQIZPaBNG T Hpitee Stales nt bigi 8. /888348t E@Hﬁﬁgg’t'ir@‘?ﬁ%?o ?Pe present
i ti i hydrides include those described i

i ted e Bk B oo g ol 10 1 nes 26 to 50. and i n
United S Pat No,, 4 732, 790 at 3 | 1 10 57, both, hereb
ncor por I8 1oy el desgibrondits s o 0l ool udlos Wit coors
react i venprooRere i 'a:llﬂ% BEatimy €bhlositidhe ofehé plaxat inventiBa cahtbeand are al so

suitable for use in | iquid coating conpositions of the present
i nvent i oferreleiaglassa enevempMent sompgsdianaebeienal Iggst e serirgggented in

neor por SeduaRy EhBpERss feqid cunfoidpRkPdisorantld famidud 3P Cnoey
react i vetHyfseufesefibb@iabong isratiniikat withiothaveddmposion conipopentd. Bgl are
suitable for use in the |I&UId coating conpositions of the Eresent

i nvent i oRNEERAMSNES 60MPESiionl @npbe pinipras stakle gadotmulatedieAtieingdivelyn Uni t ed

States P, . |1 i L 4, hereby
I ncor por%@ﬁ&%wpgﬁgﬁgéggge[%6@'551&@3@)?% ts\'\,ld ? ﬁ%@épsgﬂt %@QP?QPB%Q%r g an

aver age fir dxamnpde, aapolyisoggdanate cgimuagemaucheisahoke desaribdét absesicas curing
agents for NCO reacti vgﬂ&roup cont ai ?i ng material s and anhydri des and

esters ahf agdediaa PrerforiRed Admigtuse of higiodies comprosiinn ePMBEORNtS|YE i n t he
liquid cpat, ’ bt f ' ' i table
pol yol s Pra) BpAiERAsh., TREDiE fofMiga BUARRGke LN BBMRe cHEPGSIoT o' o
col . 7, Examapk? amincplbst i&sirs aved/dBr biocked 8sodyanate2@mpouandis, stich as

those described above.

[0038] In certain embodiments, the at least one film-forming resin is
present in the liquid coating compositions of the present invention in an amount
greater than 30 weight percent, such as greater than 40 weight percent and less
than 90 weight percent, or, in some cases, greater than 50 weight percent and
less than 90 weight percent, with weight percent being based on the total weight
of the liquid coating composition. For example, the weight percent of resin can
be between 30 and 90 weight percent. When at least one curing agent is used,
it may, in certain embodiments, be present in an amount of up to 70 weight
percent, such as between 10 and 70 weight percent; this weight percent is also

based on the total weight of the liquid coating composition.

[0039] As previously indicated, the liquid coating compositions of the
present invention comprise at least one flatting agent. As used herein, the term
"flatting agent" refers to a material, such as a pigment, added to a coating
composition to reduce the gloss of a coating film deposited from such a

composition. In some cases, as will be understood by those skilled in the art, it
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line 66; and in United States Patent No. 3,919,31 5 at col. 2, line 64 to
col. 3, line 33, both hereby incorporated by reference. [0036] Pol yam nes
can al so we 2&ad7@s curing agents for NCO reactive groupCTars@isnasigl
materials and for carbonates and unhi ndered esters and are well known in
the art and are also suitable for use in the liquid coating conpositions of
the present invention. Exanples of suitable polyam nes include those

descr i bedisithe @dditian ot afletinpagant tovg. coptingaorpgosiiorciat resulisiing 6 1 to col .

(o 50, ﬁﬁ?;&%{ﬂq Ry g%%‘éf%b%fp pﬁ’%@gé'gg ﬁ@&@?%ﬁgﬂ“?éﬁé*@%%%ﬁ%bP?Zt e
Compos i ﬁ}%%i¥  heP i agoNBAY FOMACER 1Be OPBIcH GSea Bt B Riponent
ol or o B S T @hich 2 buRie 3 LA9IPERNIuRY B0ty BOmBBLAERS B Ind °31 "

adm xed wptdseat mventionp&satriptes obimoogerit $lattifgeagands d:lmtmmaudtablerfpoasel on
bl e as fornul.ated AIterna j vel

can be St.0r . St Su OS| t | OnS can
o ol BB Tig o s R B oS SIS PEISBR! (NGRLEN MiTuds. aRoranS

| vi h t b d t
POl Y1 SOy BHAkenEAiAd SHIRCIS Wit WhARS, ARSI DAoR ﬁ.\{%xfa%nngajqr%@ 0 a

pre-fornmed a er conposition conponehts | ust or to
applicati ommlﬁbssqmweréafr redinadyanit fiatingaagerd mpay be unineaber, a:gesurfacéor

exanpl e, am nopl ast resins and/ bl ocked i, anat.e conpo such as
Chose. desERRBEVED I BomRPUNAS Bl AN SHARE s SPes RE WD TRBcona
filmformaapbaals. E§aﬁfp?e%ec9ﬁor'g'énid"ﬁ‘athhgléb@nfsolﬁ*at Qﬂa §L§’if815?é‘f6r‘ Ein het he

pr esent |nvent|on in an anpbunt greater Than 30 wei ght percent, suc

gr eat er tIlrm,nd:aJOamgghmppsrtloeatofélmelprwtnmeamtlgo lmcjugeuoobmroleyiene,or in some

casent bRl BB BoBRLAFY @) B B ontRl AT ont W h
equivalent or similar optical properties. Examples of other suitable organic
flatting agents are Al, Zn, Ca or Mg stearate, waxy compounds such as, e.g.,
micronised polypropylene waxes, and urea-formaldehyde condensates. In
certain embodiments, the liquid coating compositions of the present invention
comprise at least one flatting agent comprising silica, such as a synthetic

amorphous silica gel.

[0041] In certain embodiments, the at least one flatting agent is present in
the liquid coating compositions of the present invention in an amount of 1 up to
50 volume percent, such as 5 up to 30 volume percent or, in some cases, 10 up
to 20 volume percent, with volume percent being based on the total volume of
solids in the liquid coating composition. In such embodiments, the amount of
the flatting agent present in the liquid coating composition can range between

any combination of the recited values, inclusive of the recited values.

[0042] The liquid coating compositions of the present invention also
comprise at least one compound formed from at least one polyfunctional
isocyanurate. As used herein the term “isocyanurate” refers to a compound
having a cyclic structure formed by the reaction of three isocyanate groups, -

NCO. As used herein, the term “polyfunctional isocyanurate” refers to
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of the liquid coating conposition. For exanple, the weight percent of resin
can be between 30 and 90 wei ght percent. \Wen at | east one curing agent is
used, it wapepodmreertai n enbodi nents, be present in an aocoarstoosfssipito 70
wei ght percent, such as between 10 and 70 wei ght percent; this weight
percent is also based on the total weight of the Iiquid coating

conmposi tion. [0039] As previously indicated, the liquid coatin

conposi t i HPSyaRUaieS H}@éiﬁmﬂd@ avlsast BYP ERARSIVE LEOURS, |8 SoMePRSES l%f@@ ng agent.

oi gmont . oo 08Pt iEh 5 AikRe, BRGHY (oo el il HELSRanRca, g

film deposatt@(ﬂnétepmammeaaﬂwwot hestoatetat® groupRs amongsothield. 8fecific
understood by those skilled in the art, itis the addition of a flatting

agent to aoedmltlm@eesampdﬁﬁ of gitabigpolyingtiosal Iﬁoay@wat%gnﬁlaﬂposmon

capable o atting
agent s mgrlsg@%r?&%ﬂyﬁ '&I'O%gﬁﬁlé%gé g&gtzlaén? qr'érg?hyngﬁ %‘L&%\% r ert thai:ylof whi ch
are suit abioeyémnram@ (sTAlro:)t hed ltrn@|wodyan@ﬁaltmmmembls@tam@mym‘netmmp ®sgat

i nventi on. npl es of |norgan|c flatting, agents that are suitable for use

inthe Ii GdDB é%%h PR s NotO b Whitibisgrraeercialhy, avrilabie fragn Baxer
amor phous pgj nwéf@%@'rsﬁuébuﬂgﬁap/@méx@ ng¥hiXiurds Wiarchbi@Rligned | I cON @

zircon, tin nmagnes An T horganic flatting
agent naypbl@/ftu'rdtloeatsdcyarruratﬁsf acetreated with organi c conpounds, e.g.,
with suitable wax types or with inorganic conmpounds. Exanples of organic
flatting peoq¥]s thaln aéaifWrhBEdidrms, thé%tllé‘aéthmd d(ﬂﬂb&l@d)ﬂirhf&i from at
conpositions of the present i nvention i ncl ude éﬁylene pol yet hyl ene,
pol ytetr ataa@épa@mW@n@lqrwr@pya@%@t@tm@rﬁsgat mntbesllqn ¢eafingqui val ent or
simlar o t t-apl latting
g&%ﬁ%@%g@a‘iﬁé Bﬁggse'ﬁf n’ﬁén‘? B dMRGu R 03‘5 up 18 &?waggft

agents ar earat waxy  conpound

i croni segemeinyHuabydenepwexsss weldglst pareant o, nﬁhdabmesozd@rtsent&mlghm
certain enbodinents, the liquid coating conpositions of the present
i nvent i onPercent, with weight percent being based on the total weight of resin solids in the

composition. In such embodiments, the amount of the at least one compound
formed from at least one polyfunctional isocyanurate present in the liquid coating
composition can range between any combination of the recited values, inclusive

of the recited values.

[0044] In certain embodiments of the liquid coating compositions of the
present invention, the particular structure and physical properties of the coating
components are not critical, so long as when the at least one compound formed
from at least one polyfunctional isocyanurate is included in the liquid coating
composition in a sufficient amount, the composition results in a coating having a
60° gloss that is at least 10% or, in some cases, at least 50% or, in yet other
cases, at least 75% lower compared to a coating deposited at similar conditions
from a similar coating composition that does not include the at least one

compound formed from at least one polyfunctional isocyanurate.

[0045] As used herein, the term “gloss” refers to the ability of a coating to
reflect light, with a higher gloss value corresponding to a larger amount of light

being reflected. As will be understood by those skilled in the art, gloss
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conprise at |east one flatting agent conprising silica, such as a synthetic
anor phous silica gel. [0041] In certain enbodinents, the at |east one

fl atti ng wQende/i4366pr esent in the |iquid coating conposi PCons2as/0847e1 pr esent
i nvention in an amount of 1 up to 50 volume percent, such as 5 up to 30

vol une percent or, in sonme cases, 10 up to 20 vol une percent, with vol unme
percent bei ng based on the total volune of solids in the |iquid coating
conposi t i BYeasHieneRls ambelinads esing r@eB\éKﬂ'ﬂﬁﬁe @Fo%ﬁf@efqreﬁ\/tﬁ”ﬁ@'eaf&é"ﬁt present

in the li a (2] a of the
recited vggt@"s&qﬁ%ﬂé @gﬁg@ﬁééwq‘r’%c’g eggb l%@i@{é@ (EEJH%S:%'qE‘lé PS(:oatl ng
conposi t i Pnheajlosdef prcoatst subﬁtméld@ferahﬁ@d abe@0° g ubidgsduchne conpound
formed fromat | east one pol yfunctional isocyanurate. As used herein the

term "i soByH#nidaze Slosemseter.t o a conpound having a cyclic structure forned

by the reaction of three isocyanate groups, - NCO As used herein, the term
"pol yf uncfa0ck6dl i soAyamUwbatm‘idereﬂoedémtbose@wﬁdmatﬂesarthﬁte dloss ofie at | east

two reactive. ar cases three eactlve rou ch a hydroxyl
epoxy. | stk By arfeteihby 58T &5y srating Shinststion ratalS he

and/ or acgbRAEENALBIE WHRS: thé'&@%?@@ér&o&t@@e%é U§e<ﬂ'%@rélhrﬂhte't69mexa”p| es of
sui tabl e pol yfunctional isocyanurates include tris aﬁ/droxyet hyl )

i socyanur atepogitefErCpimitar |cg:|n¢¢iiowl mesnsythative eomparative qaatiags yre

| socyanur I a f hexamet ene

dii socyan@%% %"ﬁ@ 39} trge %ﬂ“gs&ﬁ@ﬁéﬁﬁﬂ#}%ﬁ ég{?gegﬁﬁ?(% Sl I%rcfﬂ%er cially
avai | abl ethidkpsBey. eWhé’@k){l@lrértlbéﬁwﬂPdal%b%iwi’rématel%at tﬁ@t@@ts@ﬁafﬁdaﬁmges of
t he af orenenti oned functional isocyanurates. [0043] In certain

enbodi nené@pogited fé@m|ae mesettngrssupes et fer beraffacied ¥&ure eprditions.

Dol 0t Al OSBAUYfo LRel SRy ol B BeRE g oosi L en
“‘deposited at similar conditions” also means that two comparative coatings are
cured under similar cure conditions, such as cure temperature, humidity, and
time. As used herein, the term “similar coating composition” means that a
comparative coating composition contains the same components in the same or
similar amounts as the composition to which it is being compared, except that
the comparative coating composition does not include at least one compound

formed from at least one polyfunctional isocyanurate.

[0047] Certain embodiments of the liquid coating compositions of the
present invention are directed to a sprayable, high solids coating compositions
capable of producing a low gloss coating. In these embodiments, the particular
structure and physical properties of the coating components, including the at
least one compound formed from at least one polyfunctional isocyanate, are not
critical, so long as the resultant coating composition is sprayable, high solids,
and is capable of producing a low gloss coating. As used herein, the term “high
solids” refers to coating compositions that comprise at least 40 weight percent
or, in some cases, at least 50 weight percent total solids (wherein “solids” refers
to non-volatiles), with weight percent being based on the total weight of the

composition. As used herein, the term “sprayable” refers to a composition that
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percent, such as 1 up to 35 weight percent or, in sonme cases, 2 up to 15
wei ght percent, with weight percent being based on the total weight of
resi n solwooeamnsvdse conposition. In such enbodi nents, tIireTAISRME038TR1t he at

| east one conpound forned fromat |east one pol yfunctional isocyanurate
present in the liquid coating conposition can range between any conbi nation
of the recited values, inclusive of the recited values. [0044] In certain
enbodi nenisscaFabieef Peiggi appliesttpriyseentiate uniformslydiy ateanizatiasetrougivent i on,

are hot coPYER sbh S 4 SRS aRen B RERE B cbrd sty ¢RESRTRACTT
| east oneirphleydrtins bifanalion sptHMEodgy prafilené kbl dégtdsity tdfehbiogatidg coat i ng

conposition in a sufficient ampunt, the composition results in_a coating
havi ng a 60M@osHiont HapiGallyad cogkisg coowmosition witl andseasiy of agout 248t 50% or,
In yet ot : 59 t ' I fed at
i1 ar canat on g€ aEpay [T T9R pGESREEd R SpfeRRble HheRRElY i L

the at | efmtexantplearPeiitids® GId-620aHigatVdieast Lon e ressurb U AL Rahvity
i socyanurate, [0045] As used herein, the term"gloss"” refers to the ability

of a coat feRf $ryay gneith giyhspray tim 2004 baierap) sedl beregvthedpmdPWg to a
| arger a L | aﬁgqo' Y. fyhose
skilled {Tﬁlb{%%ec?)fgpbé %¥%§§Eer%géﬁﬁgﬁégggan ‘é@lh%sdte}ﬁ 8%’%6?5%%‘%’9@ 3 oss
met er avanbabe,effnoomofeatidre20 ighestsr wnitsntin Gentaémgmblodimets, theeliliér ei n, t he
term"60 gl oss” refer? to.the (r:;I 0S .01;%? coat ed suboztsora e.deteirm' ed at a
60 angle 9?‘1’1’{9 SQIBROSIIRRRf the pregesd invigatiap is FQ@%@F rAYeNg & '"AWdEPS} ood by
those ski kbgithd whéh%ggnéd ok e @icknBbsds 6085 koot be af fected by not

only the coati'hg co sition itself but also the conditions under which the

coating i osite : ' . Pl

condi ti ongo'd@ans t a?ét%%'gse?g%%@b%ﬁ%g ﬁh(;%a%(?eﬁgmg %ﬁﬁ%&{a&% Bt ;Welséﬁt
invention, the at least one compound formed from at least one polyfunctional
isocyanurate has a Hansen hydrogen bonding solubility parameter, &y, of no

1/2 12 :
or, In

more than 6.5 (cal/cm®)"? or, in some cases, no more than 6.0 (cal/cm®)
yet other cases, the Hansen hydrogen bonding solubility parameter is no more
than 4.0 (callcm®)"2. In these embodiments, the particular structure and
physical properties of the at least one compound formed from at least one
polyfunctional isocyanate are not critical, so long as such compound(s) have an
Hansen hydrogen bonding solubility parameter &, that ranges between any

combination of the recited values, inclusive of the recited values.

[0049] As will be understood by the skilled artisan, the solubility parameter
of a material is the measurement of the square root of the energy of vaporization
per molar volume of that material. The unit of measure is calories per cubic

"2y and is sometimes called a "hildebrand." The skilled

centimeter (“(cal/cm®)
artisan will understand that the Hansen solubility parameter has three
components, a dispersive component, ép; a polar component, dp; and a
hydrogen bonding component, dy. The square root of the sum of the squares of
the three components is the overall Hansen solubility parameter, 6. Thus, as will

be understood by those skilled in the art, & is calculated as foliows:
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deposited on the sane or simlar substrates at the same or simlar film

t hi cknesses. The skilled artisan will also appreciate that the gloss of a
coat i ng depasidmdshir om a t hernosetti ng conposition can kpeTafsb@sssi2zby cure
conditions. As a result, at least in the case of thernosetting
conpositions, the term"deposited at simlar conditions"” al so neans that
two conparative coatings are cured upder si m'dg ir cure conditions, such as
cure tenperature, humdity, anddtT (e adr Uk é )ﬁerei n, the term"simlar
coating conposition" neans that a conparative coating conposition contains
t he sanme Konprenefursiationtibdesined, adesenptioarofdhe ntarseassaliailiiyqraresiatérsn t o

which it i : d t hat e ; e
docs not T Padadad Charses sl Bl th e SR P BRP Ik (rEafElfigatomos t e
pol yfunct TeaMNOEORNA r@pﬂémeﬂn@%ﬂmé‘?ﬁ@ba.,el'@?@?UHﬁnﬁ‘Wilé&f &id¥nd, s d
coating conpositions of the present invention are directed to a sprayabl e,
i ah i {i oo _ . . ting.
' these BSE ents! MERETSER A ARD AR ErterR UL MR TR T2 PP es of

Ithe coatin@also::awlﬂyeﬂiesfolllbmm@diemgod.hﬁ the shafqué tobe meaqoeddohtained from at
east one pol yfunctional isocyanate, are not critical,. so |ong as the

resul t ant S¥art Hie seNpRiiseRIPVRS sopihal iin @atenalis %W&@]Q"yéﬁﬁ 3 §oldpabl e of
pr oduci ngge 'n‘?d\.’eﬂbﬂé%h&r??&[dc‘é@i-in%sé\%é‘&oi*\ﬁél%‘ééch&fb%téiﬁfr@oé Btfﬁé?ﬁﬁp' | ds”
refers to coating conpositions that conprise at [east wei ght percent or,
in sone csclesnt ad theada! iSGrisdly giakper dgpicallpt 20 80 isdb/eptdhbadng Kheaini ds™

refers to non-vol ati] , With i ght bei b t t al
orers o aan Xl B eRh oot el B0, Percenl DeLRtase ol e bateL
conposi ti ey ishitd Bri l@né’fhé?ﬁ'a'@@irﬁ}l%%lcg defnén BB rhaieRiz8aidc@brliNg by

atom zation through device such™as a spray gun. Sprayability, as wll be
appr eci at tedthigyfolibwing ratings:ed-domplatelasolubles(canipletely deanf 2eaknaodieol ogy
profile, i.e Vi.SCOS| t f .the coatjng,conposition. Typigally, a coating
Sonposi 11 S9luble Elightaad; Fystianalf siple (o) o resih precipitation),

4=swollen (cloudy, resin precipitation), 5=slight effect (cloudy, severe resin

precipitation) and 6=insoluble (no visible effect). A non-linear least squares
procedure is then used to estimate the Hansen solubility parameters and the
radius of the solubility envelope around that resin. For further explanation of
Hansen solubility parameters and measurement thereof, see, e.g., Hansen
Solubility Parameter: A User's Handbook, Charles M. Hansen, CRC Press LLC,
Boca Raton, Fla., 2000.

[0051] In certain embodiments, the present invention is directed to liquid
coating compositions comprising at least one compound formed from at least
one polyfunctional isocyanurate, wherein that compound comprises the reaction
product of reactants comprising: (i) at least one polyfunctional isocyanurate, and
(ii) at least one long chain monofunctional reactant having a reactive group
reactive with the reactive groups of the at least one polyfunctional isocyanurate.
As used herein, the term “long chain” refers to a chain having at least 4 carbon
atoms, such as at least 8 carbon atoms or, in some cases, at least 18 carbon

atoms.
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about 300 centipoise at 25C (770F) is considered to be sprayabl e when
using, for exanple, a DeVilbiss(r) GIl-620 H gh Vol une Low Pressure (HVLP)
gravity fweadospmassegun wWith a 1.4 spray tip, 2000 hair eap/us2eswsssdi her ein,
the term "l ow gloss coating” refers to a coating having a 60 gl oss,
measured as descri bed above, of no nore than 20 gloss units. In certain
enbodi nents, the liquid coating conposition of the present invention is
capabl e of08%2dduci n§ thasevergbedimeanisitthagtlgrst casdpneghatn monpfunatipheknesses

of the. pr Fed st e eih Er B Rt oh oy BT T St

one pol yf Uﬁ@bbWﬂ@hcticﬁMlé@@?éﬁh@télaFoﬁek@m@%? imytel egenwherslinrgatsiebsbi [ 1ty
parameter, d , of no nmore than 6.5 (cal/cm3)1/2 or, in sone cases, Nno nore

than 6.0 PealPebfg)ationabisocyanyiete semeriseaseactivergorps seartivgdpwgeds aeiddi ng

solubilit r.apet I § .k r I 2 ..l

enbodi ne n%jrso?ﬁ)tS hg%plg)h; i %@P{@O?ﬂi{{@rﬂéﬂ?%g Q%ﬁy@%&ﬁ%%ﬁearttl ?aesl’st %E'f%qf) AE at

| east onecleginpronsadior Segtableomoabatieestcloge captoid Homel batialkc dcidcyanate are
not critical, so I gng as such conpound(s). have an Hansen hydrogen bondi ng

sol ubi | i t heplangiceadd. eapryliaacid anglasade aeish canijc asidh NrittdasiyliefCide recited
val ues, i sy [ - 2Cl val.ue 491: 1L : ood by
{heoki 11 BEEHCKE gt dEraltic S haralt Sha SteBlip 2ok iS4HERR,

measur ermeatidpérachélis quial, ®ehenic arfid tdraciersmidylignbcerp acidz abratic audd, ateicar

vol ume of that terjal. The unit of neasure is calaqries per cubic

centi net eac'gv@@gfi?@mdy rgntgRig 4G JORIET AB6- Japkal acidaHEdBeAR " The
skill | ed agil,8askybidahic MR RATIEICIAAY, dIBGSERAE Bict Bhtliombis A AIRYELs has
t hree conponents, a dispersive conponent, SO; a polar conponent, ; and a
hydr ogen theneldfng conponent, d . The square root of the sum of the squares
of the three conponents is the overall Hansen solubility paraneter, d.

Thus, as (053] In certain embodiments, the present invention is directed to liquid
coating compositions comprising at least one compound formed from at least
one polyfunctional isocyanurate, wherein that at least one compound comprises
the reaction product of reactants comprising: (i) and (ii) as described above, and
(iif) at least one polyfunctional reactant having at least two reactive groups

reactive with the reactive groups of the at least one polyfunctional isocyanurate.

[0054] For example, in the case where the polyfunctional isocyanurate
comprises at least two groups reactive towards acid groups, the compound
formed from at least one polyfunctional isocyanurate may be formed from a
reactant comprising a polycarboxylic acid. Such a reactant may be utilized to
build the molecular weight of the compound as will be understood by the skilled
artisan. As used herein, the term “polycarboxylic acids” refers to substances
comprising at least two acid groups per molecule, wherein the parameter of at
least two acid groups per molecule encompasses mixtures of polyacids in which
di-functional acids are mixed with tri- or higher functionality polyacids. Among
the polycarboxylic acids that may be used are carboxylic acid group-containing

polymers such as acrylic polymers, polyesters, and polyurethanes.
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be understood by those skilled in the art, d is calculated as follows:If
nore information is desired, a description of the Hansen solubility

par amet erwocass/daesébound on pages 889 to 909 of the ENCYEBCTRERIA/0EH2CHEM CAL
TECHNOLOGY, Suppl enent Vol ume, 2nd ed., 1971 , John Wley & Sons, Inc.

[ 0050] The Hansen solubility paraneters reported herein can be nmeasured by
the following nethod. If the sanple to be neasured contains solvent, the
sol vent | $00%8oved #wid-fanctional aerylic palymess seaxheiraads by copelvaarizng The

ol vent. PGV 2PECEhaBr Bpife R Bantles WIFIInORABAMBAG, Jont & Ravi ng

known Hanaﬂsa@@ét@blddpto}yrﬁ@rféméaﬁcﬁwoan@rsuaemg téthﬁlhué‘s'kﬂWNhQOtth@séll als to
stand for 24 hours and briefly shaki ng them again, each specinmen is

char act er skidad i the artnfitemativglyr asifduneiiPnaieichdiss cendimpresased o ubl e
(conpl Et eh yemxﬁ%%ctl&wa‘?l 'Ef;ﬁfcs?%éf%%ﬁf%yc@i?%%&@ﬁa& é‘é\%‘ﬁ %d'n(?/@ﬂ ignsol | en

(hazy, precip on) recipitation),
5=sli ght eédremjue(scl oudy, severe resin precipitation) and 6=i nsol uble (no
visible effect). A non-linear |east squares procedure is then used to

estimat e {hpsdansen s ebHAIN dbolREHTE! RoHANhrbbRy icai R Abrdhalise! ubi |i ty

envel ope around that resin. For further ex@Y anation of Hansen solubility
par anet er snatadaleachy raeraemstaﬂmeeaifphaﬁeénatengl corrainiegn4 $o120bidrboy akemarret er :

A User's ndbook, . Charl es s LLC Boca Rat on

2000 [ 00BRATHIEF SURIPIE ot 1R E6Rs TP EEle. TUReitic: Shpaci. dZPRS d o
l'i qui d coahdr@deeanesiold &¢d. cr@léﬂalti@hn@ar@bxylﬂaééudwﬁicm%%sf@érmag/from at
| east one pol yfunctional isocyanurate, wherein that conpound conprises the

reaction bew@ét Lstw mcleeulat weighipelyesiags a@ﬂ)haifracldaa,ﬁter@r&@ndm yS@ﬁhct i onal
navi g a Aoih 5 gl ins BB iR Y RBHALE pPTER BT SLBERG AEFE T eas:
one pol yf argrhatimpblycaney@iicinekde.or anhydrides, or the reaction of aliphatic polyols
and aliphatic and/or aromatic anhydrides, respectively. Examples of suitable
aliphatic polyols include ethylene glycol, propylene glycol, butylene glycol, 1,6-
hexanediol, trimethylol propane, di-trimethylol propane, neopentyl glycol, 1,4-
cyclohexanedimethanol, pentaerythritol and the like. The polycarboxylic acids
and anhydrides may include inter alia, terephthalic acid, isophthalic acid,
phthalic acid, phthalic anhydride, tetrahydrophthalic acid, tetrahydrophthalic
anhydride, hexahydrophthalic acid, alkylhexahydrophthalic anhydride, chlorendic
anhydride and the like. Mixtures of the polycarboxylic acids, anhydrides and

polyols may also be used.

[0057] In certain embodiments, particularly where the liquid coating
composition comprises at least one film-forming resin that is a thermosetting
resin, as described above, the present invention is directed to liquid coating
compositions comprising at least one compound formed from at least one
polyfunctional isocyanurate, wherein that at least one compound comprises the
reaction product of reactants comprising: (i), (ii) and (iii) as described above, and
(iv) at least one reactant comprising at least one reactive group reactive with the

reactive groups of the at least one polyfunctional isocyanurate and at least one
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As used herein, the term"long chain" refers to a chain having at |east 4
carbon atons, such as at |east 8 carbon atons or, in sone cases, at |east
18 car borwat2oeme4f@052] |1 n t hese enbodi nents, the at | ea®CTaseodsosgy2chai n
nonof u noti onal reactant has a reactive group reactive with the reactive
groups of the at |east one polyfunctional isocyanurate. For exanple, in the
case where the at |east one 'POl yfunctional isocyanurate conprises reactive
groups r etRadtive oreimrerctiyeivd fgtrhmr@:a,ctwm@rqmgofdﬁaiaﬁ leasi @nerdtringregenteact ant

may conprj ; t I achai n. i k. It ' i_.ncl ude
caproic aﬁ?gl, \ﬁh'ﬁb ?[ﬁ?(:atg%%é ,09‘%33&5@5%@%%?,?‘ngg{{ﬁ% ﬁ&@?@ggﬁﬁgﬁ%@ﬁu c acid,
capri c acrahctine ghslasy inicludrc iepoxy asdrbexaieiatid, Mydretyl Ciséeyahat®adidd, ¢ aci d,
margari c acid, stearic acid, isostearic acid, arachidic acid, behenic acid,
eruci ¢ acfrbamajparergarbaxylate grougsi @mapg@thelisei ¢ acid, el aidic acid,
nontanic acid, linoleic acid, linolenic acid, |auroleic acid,

di hydr oxyf0&88]i ¢ acFdr examiphlirihe aasalwherethst aldeast e film-fordhing oesins and

i xt t f. [0053] I t A di,nents, th t i tion i
i oot od EOCTTRNTHET L[4, C08 FBEOGERS T FOPIRISSS KPODEAGI=RHE Forpound
formed frprcRéd pBRRocYBRARDHE BPJsPHA cORRIDIMAYDANB MifeIdhst BAk at | east

one conpound conprises the reaction product of reactants conprising: (i)
and (ii) pelyfiwstonalddocyanteatesihat {s intludad withis theohguigsioptinact i onal react ant

havi ng at _| east..t wo CLLV rou reactive with the reactive groups of
the at 1 eauTPEHIOHE AL ik biasGnliridBhe B5h bF Brebab e s adhtl SrBpH RS, he
case wher gt lehst G Midioxyl Rztivé FRSVA MW B8R CauERMatI8sstaivol IBRFbX WO groups
reactive towards acid groups, the conpound forned from at ‘| east one

pol yf unct fesstve Dsiisa tiataan raact pithitbe inaeypnaie grovpacf dng atlemst Peeng a

Dol yeer S a S RAEL S, IFOELA g B M bR el SRy o
use as such a reactant include, without limitation, (a) low molecular weight
hydroxyl carboxylic acids, i.e., hydroxyl carboxylic acids having a weight average
molecular weight less than 500, e.g., C,-C45 hydroxyl carboxylic acids, and (b)
low molecular weight polyols, i.e., polyols having a weight average molecular
weight less than 500, e.g., aliphatic diols, such as C, -Cyq aliphatic diols, triols
and polyhydric alcohols; (c) polyester polyols; (d) polyether polyols; (e) amide-
containing polyols; (f) polyacrylic polyols; (g) polyhydric polyvinyl alcohols; (h)
epoxy polyols; (i) urethane polyols; and (j) mixtures of such polyols. In certain
embodiments, the organic' polyols are selected from the group consisting of low
molecular weight polyols, polyacrylic polyols, polyether polyols, polyester polyols
and mixtures thereof. As used herein, the term "polyol" is meant to include

materials having at least two hydroxyl groups.

[0059] Specific examples of suitable low molecular weight hydroxyl
carboxylic acids include, without limitation, glycolic acid, lactic acid, 2-
hydroxyisocutyric acid, 3-hydroxybutyric acid, 2-hydroxyisocaproic acid, 2-
hydroxycaproic acid, 10-hydroxydecanoic acid, 12-hydroxydecanoic acid, 12-
hydroxystearic acid, 2,2-Bis(hydroxymethyl)-propionic acid, dimethylolpropionic

acid, gluconic acid, and malic acid
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artisan. As used herein, the term"polycarboxylic acids" refers to

subst ances conprising at |east tw acid groups per nol ecule, wherein the
par amet erwof20@to4r@ast two aci d groups per nol ecul e encomrpaase®smBsseur es of
pol yacids in which di-functional acids are mxed with tri- or higher
functionality polyacids. Anong the pol ycarboxylic acids that may be used
are carboxylic acid group-containing polynmers such as acrylic polyners,

pol yest er H0&Rd pol )‘S@le@tflnem@gnqlesjs)f)pum@blaiwmlB@Wa\rW@dgh,tm%yqi@nr;qh@d% may

be nade b L ner s
G e e R e S GRS

techm quegi- ((ﬂm@fh}ll@pfd’tﬁiﬁ’fé)Sdill‘ﬁétﬁﬂolmoplbﬂloaédld A\tethapédioklig., ethylene

aci d-functional acrylics can be prepared from h ydroxy-functional acrylics

react ed wokyROkyled- paoreaﬂ@mh U@spt@qyﬂ@%lmlnth%ﬁmp&r@@m 4dedimetogskB- | n

certain e t xyl a. Gr I mat eri al ,
such as aﬁgﬁ%sta 1'nee Qg?;g%typ@gg(%t i’rjl %Ip@éhééﬁ%li’ 'né Wc%nboquar bon atom;
Exanpl es bilitapieidicid! 4-sutuséaiol; l1%b&@r¢&h@lp¢l&%u@@hmn@u 1528 @i-buanesfiAci c,
azel ai ¢ and dodecanedi oic acid, In _additi on, car box¥l ic acid functional

pol yest er & Zvinjrimethyddes- PEBWW‘?S’F%CU@\W%F%‘P' got-pestanedialhd.hal f - aci d
esters PaﬁeQ%ébﬁ&g}Z‘@hgfbﬁé oI ﬁh%&a@g‘ﬁo H‘%@lﬁygtf ) e?lft i@natg.c polyols

wi th aliphatic and/or aronma ycar oxy rldes or the
reaction bép’mlnlemm;t;?-etmd)m@hexamﬁlal iMphayclohaxatiegtiolan qm-dlm@ﬂhiyyﬁ-rl des,

respectively. S, 0 bl e aliphatic | yol s  i.nc e et hyl ene

G yveol , | pRUTPRORY s aimetiy Sk gryap ongtd haBkuREAONoL st hy ol

pr opane, it i YRIRE I

cycl ohexaﬁ%r 6' an%l:eﬁlepggynt aer EO I tol @g#g} ?%E@Iﬁhéxa?:hgmag hyacnzgl)rI b1o>2<yl i C

aci ds andblaﬂwygohtoxydeethyagzydlubexaim iT2-bis (aiyda)xyed'r)é}awdmmmrmcl d, isophthalic

acid, pht aci d t hal.i tetr dro ht h ci \

Fet  anyar By ek isiehsh M eRs it AaiolRidns Bioi hdoghated

al kyl hexapggnendt Aatkis hyari /i focyBharRedhe alkoxylatlon product of 1 mole of
2,2-bis(4-hydroxyphenyl)propane (i.e., bisphenol-A) and 2 moles of propylene
oxide; ethoxylated or propoxylated trimethylolpropane or pentaerythritol having a
number average molecular weight less than 500, and mixtures of such low

molecular weight polyols.

[0061] Polyester polyols are known and can have a number average
molecular weight in the range of from 500 to 10,000. They are prepared by
conventional techniques utilizing low molecular weight diols, triols and polyhydric
alcohols known in the art, including but not limited to the previously described
low molecular weight polyols (optionally in combination with monohydric

alcohols) with polycarboxylic acids.

[0062] In certain embodiments of the liquid coating compositions of the
present invention, the compound formed from at least one polyfunctional
isocyanurate comprises a polymer having a Mw of from 500 to 10,000, such as
2,000 to 10,000, a Mn of from 500 to 5,000, such as 1,000 to 3,500, and a
Mw/Mn of from 1.0 to 3.0, such as 1.5 to 3.0. As used herein, “Mw" refers to the

weight average molecular weight as determined by size reduction exclusion
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anhydride and the like. Mxtures of the polycarboxylic acids, anhydrides
and polyols may al so be used. [0057] In certain enbodi nents, particularly
wher e t hewbi2ges/d76s6at | ng conposition conpri ses at | east pamasskodsmsg7er mi ng
resin that is a thernosetting resin, as described above, the present
invention is directed to liquid coating conpositions conprising at |east
one conpound forned from at | east one pol yfunctional isoc¥anurate, wher ei n

that at | ebomyneramnpelaiyedonipenspelyshiseneatandardypr bids the nw@bzlézfants
roact an: - BtsipEaT Ryt Eiab 45 8 SPel iR b SPe TR Brof P dbrRint ot Ve

groups of rdlavento livRatpddRRyreAk Btamddrdonah susie evfbdimkbataite Mw,| Masand
onereactive group reactive with the reactive groups of the at |east one

curing agbW/Mn vb@mican renge hetwesis eny gentainalianeithageciéed valvess or med.
Exanpl es Qf.; suli ' roups include epoxy, carboxylic acid,

hydr oxyl ,ﬁcg%&éaﬁg{hg,ﬁegﬁg%%ﬁggr bamat e and car boxyl ate groups, anong

ot hers. [0058] For exanple, in the case where the_ at |east. one filmformng
Cesin i s ARG froff GoR BiacvbotiEects bhihexlurie cPRURD enfppRLbEs o1 the

pol yi socygnalat Mventier e &Qédét?ﬂfé\’@élﬂbéunél mn?éhd fr8/cAL 1888t Sdrpound for med

fromat |east one pol yfunctional | socyanurate that is included within the
l i qui d copolyfunationpbispcyamyaisf camprigess olymevkaninganrall uadud of &dofrom a

react ant risin I t ,one drooxyl reacfi rpu i n. sone cases at
east twodRgHst AT B 250" 48 Bhpd SimeniE the X Rl san A8ty anat o

groups of pefeeH ahfasbiRiodWTitRE rédRs vaues Naclosie.of Ned rédited vdldespeci fic
exanples of materials suitable for use as such a reactant include, wthout

limtatio ) | owyiam ' [ | '
hydr oxyl [0954 xylic ac.bﬁi“hﬁb?%%“%%‘?éﬁiﬂé%dr %&%ﬁég&@d&@% rhipd s
t han 500, fremgat le@2t @18 phlyfsnatiphakiaobyenyrate thait dyy laathc{uded withimdhecul ar

wei ght po}iduolé Sc’oa.{ihg 'canp%s%%n% 0 Vierr]) esaenvtvelri\\gehr{[tio%\./Ef-loargeexa%opllg,c grlﬁ (/vithout
limitation, depending on the solvent system employed (as will be understood by
the skilled artisan), it may be desired to include within the liquid coating
composition at least one compound formed from at least one polyfunctional
isocyanurate that comprises a plurality of, such as three, epoxide groups. Such
isocyanurates include, for example, (a) TGIC, (b) the reaction product of
Desmodur® N-3300 and an epoxy alcohol, such as glycidol, and (c) the
etherification reaction product of THEIC and epichlorohydrin. The isocyanurate
comprising a plurality of epoxide groups can then be reacted with reactants (i),
(iiy and (iv), as described earlier, to provide a compound formed from at least
one polyfunctional isocyanurate that is suitable for inclusion in certain

embodiments of the liquid coating compositions of the present invention.

[0065] In other non-limiting examples, again depending on the solvent
system employed (as will be appreciated by the skilled artisan), it may be
desired to include within the liquid coating composition at least one compound
formed from at least one polyfunctional isocyanurate that comprises a plurality
of, such as three, hydroxyl groups. An example of such a polyfunctional

isocyanurate is THEIC. In such embodiments, THEIC can be reacted with
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wei ght | ess than 500, e.g., aliphatic diols, such as C2 -G 0 aliphatic
diols, triols and pol yhydric al cohols; (c) polyester polyols; (d) polyether
pol yol s; welo@m4daseont ai ni ng pol yols; (f) polyacrylic pecyalss0os5(089721

pol yhydric pol yvinyl al cohols; (h) epoxy polyols; (i) urethane polyols; and
(j) mxtures of such polyols. In certain enbodi mrents, the organic polyols
are selected fronlthe group consi sting of Iom/nDIecuIar wei ght pol yol s,

pol yacr yl iegckanty éif)s (iilpang Gvhes dasciibe eaﬂ!ﬁry@sﬁ’@ﬁ“%@ FOMPOoRRG fﬁfﬁ@@@r es

t her eof e terials
havi ng atﬁ?'@a%qg?& &ﬁé .P%%t'éﬁéﬂ% &PA{%@%& fhét % é;@éqﬁ‘%lgggg;m sui tabl e
| ow nol eCGér&éln\mmlgdiﬂlnMé ekitle Iﬁﬁf dJ@M“ﬂmg:c@mIpdsmbnsldﬂdﬁe pméelm@uwelntlﬁht ation,
glycolic acid, lactic acid, 2- hydroxyisocutyric acid, 3-hydroxybutyric

acid. 2 ey SOCAPyl Sth8FhSh- i ROy Bé'o%swée't@)’rﬂﬂl?d‘é/decano' c

aci d, xydecan0| c acid, droxystearic aci
2, 2- Bi s( h\ydllmoﬂtneérqmd Qeeptrrtgommnp@snh@m at |edtistron & oo prrunst f@mnedefm'rd,at dgastoni c

el ohe “pep e REkhal RobRGel b RAREIER ikl Geh Rt BResr Y
trimethyl .@b@;vémé réuwemex@him@@aaeeh @I pd|§/mheﬁéﬂi@/|h§6dg/aﬂgaé’t@).s

dlnethylolproplonlc aci d; - et hanedi ol | ene 8
1, 2- pr opaifesinodur®. l\é33OQr (bnrnw@ﬁaeergstdment&,, @epmpla dN-8B9 z:aatm met hyl -

gIByCE; ?P\ar%%c?d Wﬂbéﬁﬁ%‘?)}?ﬁop i?ﬁ%gaﬁa{ﬁé %P%S%ﬁt?dg%%)nﬁﬁ gﬁgfﬁrg\l/lde a -

1,2, 4- but gsiapbund forkaed frofr SubasEse polyfuhcliofal isboRirtbtelthadishauttadnedi ol ;

1, 5-pentanedi ol ; 2, 4-pentanediol; 1,6 hexanediol; 2,5-hexanediol; 1,2,6
hexanet r i i6F inclusien iy certaingerpbedimasts of thepliquid wepting sampiositmnstaiyhe 1

hexane | ohexanedi ol ; 1-(2, 2-di net hyl - 3-
hydroxypr@%@%?tévgn@%ﬁethyI 3- hydroxyproplonate hexahydric al cohol, i.e.,

S oL AT oS e A SRR o !
components in addition to those previously described. For example, in certain
embodiments wherein the liquid coating compositions of the present invention
comprise at least one film-forming resin comprising a thermosetting resin, the
coating composition may also comprise at least one catalyst. Such catalysts
may accelerate the reaction of the curing agent with reactive groups on the
polymer(s). Suitable catalysts for aminoplast cure include acids, such as acid
phosphates and sulfonic acid or a substituted sulfonic acid. Examples include
dodecylbenzene sulfonic acid, paratoluene sulfonic acid, phenyl acid phosphate,
ethylhexyl acid phosphate, and the like. Suitable catalysts for isocyanate cure
include organotin compounds such as dibutyltin oxide, dioctyltin oxide, dibutyltin
dilaurate, and the like. In certain embodiments, suitable catalysts include metal
driers, such as octoates, decanoates, stearates, and nonadecanoates of metals,
such as manganese, cerium, cobalt, copper, lead, iron, zirconium, and the like.
In certain embodiments, suitable catalysts include basic materials such as
secondary amine catalysts, for example, piperidine, and N-methyldodecylamine;
tertiary amine catalysts, such as N,N-dimethyldodecylamine, pyridine,

methyldicocoamine and N,N-dimethylaniline; ammonium compounds, including

-21 -



bi shydr oxypropyl hydant oi ns; TMP/ epsil on-caprol actone triols; hydrogenated
bi sphenol A; tris hydroxyethyl isocyanurate; the al koxylation product of 1
nol e of 2w@-2becaddechydr oxyphenyl ) propane (i.e., bisphenolPehusand/0287apl es of
propyl ene oxi de; ethoxylated or propoxylated trimethyl ol propane or
pentaerythritol having a nunber average nol ecul ar weight |ess than 500, and
m xtures of such | ow nol ecul ar wei ght polyols. [0061] Pol yester polyols are
known andtettabubdsmnzoniurbeionzider terebrblaromaiumdivgrexide, até range of from

ot ecul ar UEPYNS ST E O B R BB RN 1 (e e
i ncl udi ngefiyltripRényipMSSbriemt ARt eridesbi UL pROEBIRshiLAVbIPhiEs hRa  Wei ght

pol yol s (optionally in conbination with npnoh drlc al cohol s) with
pol ycar boSijier @mppaim podetiosphopiem salis- e ate enpegdiments piihgi d coati ng

conposi ti n t t east
one pol yf ﬁ%%teﬁg@/?ﬁt@ g@% télt%{ag r?]go%né,teﬁﬁ?ié:p 9@%@@&%53”@{/@ rom 500
to 10, 000gmaubbhofabautl®05tte 3l Hereent byawMgmfsdcﬂ"om 806ut 0.25, t@Qaﬂbou$QCh as
1000t03500 and .a MM Mh of from 1.0 t such as 1.5 to 3.0. As used

herei n, "R@fcentbymeighi, basedendhe t@tabwawt%r%msahdw et licadd gRatéichi ned by

si ze redug&mﬁ/ﬁsﬂéﬁl usi onchromat ography rel ative to |inear polystyrene
st andar ds 'S the nunber average nol ecul ar wei ght as determ ned by

SLes ol HRRR, " TR ARARTR ST G Dbl SRR O iR o= 1

conbi nat i greseht fventies Inﬁ@ﬁcdmbueéd uh&qhgﬁs‘d(@tgfcohbéntr@féllfy%e\dﬂhld:@étln@0063]
In certain enbodi nents of  the |iquid coating conmpositions of the present

i nvent i ongompesisions e &ntiopakingseqieniscuchrate dor examale, Plasticizers
pol yf unct § ohaliahROTHRREAE BoRRM hfiasdintPhydRS, SR%hRIALIIY A of 85 to

controllers, anti-oxidants, UV light absorbers and similar additives conventional
in the art may be included in the composition. Any such additives known in the
art can be used, absent compatibility problems. Nonlimiting examples of these
materials are described in United States Patent Nos. 4,220,679; 4,403,003;
4,147,769; and 5,071,904. Often, these ingredients are present at up to about
40 percent by weight based on the total weight of resin solids in the liquid

coating composition.

[0069] In addition to the components described above, the liquid coating
compositions of the present invention may also contain color pigments, such as
those conventionally used in surface coatings and may be used as a pigmented
coating. The suitability of using a particular pigment will be apparent to those
skilled in the art. Suitable pigments include, for example, inorganic, organic,

metallic, metallic-effect, and anti-corrosive pigments, including mixtures thereof.

[0070] Specific examples of suitable inorganic pigments include, without
limitation, titanium dioxide, iron oxides, lead chromate, chromium oxide, chrome
green, cadmium sulfide, lithopone pigments, and the like. Specific examples of
suitable organic pigments include, without limitation, carbon black; monoazo,

diazo, and benzimidazolone yellows, oranges, reds, and browns; phthalocyanine
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460, such as 150 to 250. In such enbodi nents, the OH val ue can range

bet ween any conbi nation of the recited values, inclusive of the recited

val ues. [WO0@4djé/Magobous net hods may be enpl oyed to produeeTasemswssizl f or med
fromat | east one polyfunctional isocyanurate that may be included within
the liquid coating conpositions of the present invention. For exanple, and
wi thout Iimtation, depending on the solvent system enployed (as wll be
under st ooblugy ansedrernNe] authsaquineRg piareentgyangingdsim oellow tPidygide within the

liquid COaﬁihggriﬁcS’rﬁ'&)gélic}vbé’{}g&%,h%rfc%itme‘t&;.epe @%gigasfq%p[@%gpgsmu oiéi@@t one

pol yfunctronal” Tsotyanurd conpri’s ura ree,

epoxi de gbliepsan@vidhets stirfdigbalicietd; iedindisinoheryetisagpbandes)ant@e@s; (b) the
reaction product of Desnodur(r) N 3300 and an epoxy al cohol, such as

gl yci dol , adinglipe yelows,cameng ptheassi Seckiscpiasmplgs slssitalle mefallc and

epi chl or oydrin. : The, o] |l . | o] Xi de groups
can then Qé%ée@%f%@ﬁﬁ’ﬁﬁﬁ{@gyﬁg%ﬁgﬁ(% ,'ﬁfﬁ%lﬁt’géga’?q)%%eaéoﬁ%gbri bed

earlier, swimesysidel ancomuaynitkebanedinfftakespadmoegsithere Peeoificinct i onal
I socyanurate that is suitable for, in¢clusion in certain enbodi nents of the

liqui d coBXdBlesAfREPPieHE-6PITeSKe PIFEBRES InGliat BRoUY Iakkation, heast he(r]I

Wil be é%%ﬁ%ﬁ%ﬁﬁ@h%e%ﬁ%‘@@f@?&%ﬁrfé%ﬁ%?@? F 8’%3’3‘%é%§iéﬁ:¢?§‘@tf’%ziyfﬁu s
i1 be appreciated by d i |

east " ondQ91F unct Marstein SREHNIERRE «fh aldFR8n R BRI bt Fhwid Cch

as t hr ee, cduatigPeothpgsitei amuﬂmig@ t®BbEUCED Pel@nt byedigRNBaskg@pyanur at e
is THEIC. |In such enbodi nents, THEIC can be reacted wthreactants (ii),

(iii) andthe tefal weighicafealidein the composition pridie metallicpigpmnids fib cagein r om at
| : ; . L et on
cor tai n coRBgtes SFRloyeRAR RS S ABlL 0% RENdE B nitoehEby IRidR, ' "

i nvent i onbadeiD66the totyleveighhef saliws-ihithe iconpositiomnp| Iaghesé efbdipedrsi red to
i ncl ude
! N the pigment may be present in the liquid coating composition in any range of

values inclusive of the recited values.

[0072] As stated above, the liquid coating compositions of the present
invention may be used in a method of coating a substrate comprising applying a
liquid coating composition to the substrate, coalescing the liquid coating
composition over the substrate in the form of a substantially continuous film, and

curing the liquid coating composition.

[0073] The liquid coating compositions of the present invention can be
applied to various substrates to which they adhere including wood, metals,
glass, paper, masonry surfaces, foam, and plastic, including elastomeric
substrates, among others. As a result, the present invention is also directed to
substrates at least partially coated with a coating deposited from a composition
comprising such liquid coating compositions. The compositions can be applied
by conventional means including brushing, dipping, flow coating, spraying and
the like, but, as indicated earlier, they can, in certain embodiments, be

advantageously applied by spraying. The usual spray techniques and
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within the liquid coating conposition at | east one conpound formed from at
| east one pol yfunctional isocyanurate that conprises a plurality of, such
as t hree,wpooyman@be groups. An exanple of such a pol yf eogtiseevalo3s721

I socyanurate i s Desnmodur(r) N-3300. In these enbodi nents, Desnodur(r)

N- 3300 can be reacted with reactants (ii), (iii) and (iv), as described
earlier, to provide a conpound formed fromat | east one pol yfuncti onal

i socyanur a@eipmeitt fprais apreabiiceand elaci@staticospraingandegithas el aeit s of t he

liquid co I ons e present invention. [0067] The Iiquid
coating c%ﬁnﬁgrgaltf @%@ﬁ%ﬁc% %%L(?%erl se additional conponents | n add| tionto

t hose pre ly de rlbed For In.certain e rein the
liquid Coﬁ(ﬁ@ conp ?f PBR‘&%‘PW%%&BE@n?oﬁtwe?ﬂ%?ﬁ'g@?rg? %st one
filmfor WHégcdrﬁBbfituéﬁ’@él‘lcﬁ&é&t@c&é]@&@&ﬂdrhﬂﬁ shB§ﬂarrHt|a ﬁtﬂﬁ:}ddéqnlm on
conposition nmay al so conprise at |east one cataly catal ysts may

accel er at thet $ubstesdet Tgplceﬂy tthe flh‘nrthmbna@mmll log 0k01r@62ﬁ rmls (@boupi.26rtot he

pol ymer (s Sui tab I cure include acids, such as
Dot 4 phospRadderdlR i D deiomip 2 isctar fikinshior Jhioiie Fasedxanp os
i ncl ude dodegys Hﬁl‘éZ(QrBil Rud. Bﬁ‘hlérél@sl)qln taKmd <Rl Uﬂf@fllﬁﬂsf@'ﬁm%d% he phenyl

aci d phosphate, ethyl hexyl acid hosR| ate, and the like. Suitable catal ysts

for i socysurdace etithe $uh3|tr1atl@bymglam@tqh e@bmﬁ;u@r@@nmvaﬁ afidiar yhternowixi de,
di octyl tin, Oxi |tin dilaurate ert ai.n

enbod nentsthedif aphasing ot O Bb'fiRiELeRRe Msorb EastB Rl bostt cs,
decanoat eénlyf’deeﬁéfr%tﬁ&)rt paibdenaeec anfizieds tobnsBilcathat afyelbssquaganese,
cerium cobalt, coppe | ead, iron, zirconium and the like. In certain

enbodi rren@@phegimaimg@ cedt ke gpplied tﬂ:th@dénbwgh@utrﬁhﬁsﬂlwagsthg Gempesitiodecondar y
Fortiary SHGRE YRR BHOM Gy Bk i e A B BESRER hATVET
general, a drying time of from about 1 to 5 minutes at a temperature of about
68°F to 250°F (20°C to 121°C) will be adequate. More than one coat of the
liquid coating composition may be applied to develop the optimum appearance.
Between coats, the previously applied coat may be flashed, that is, exposed to

ambient conditions for about 1 to 20 minutes.

[0075] As indicated earlier, one advantage of certain embodiments of the
liquid coating compositions of the present invention is that they can be
sprayable, high solids, and they can produce coatings having low gloss.

[0076] The liquid compositions of the present invention may be used as a
single coating, a clear top coating, a base coating in a two-layered system, or
one or more layers of a multi-layered system including a clear top coating

composition, colorant layer and base coating composition, or as a primer layer.

[0077] In certain embodiments, the liquid coating compositions of the
present invention may be used as part of a multi-layer composite coating, such
as a "color-plus-clear" coating system, which includes at least one pigmented or
colored base coat and at least one clear topcoat. As a result, the present
invention is also directed to multi-layer composite coatings, wherein at least one

coating layer is deposited from a composition comprising a liquid coating
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met hyl di cocoam ne and N, N-di met hyl ani | i ne; anmoni um conpounds,

I ncl udi ngt et r abut yl ammoni um brom de, tetrabutyl anmoni um hydr oxi de, and

t et r abut Wermewi4oéss acet at e; phosphoni um conpounds, i ncl BdirnE$2005/038721

et hyl tri phenyl phosphoni um acetate and tetrabutyl phosphoni um brom de, and
ot her ammoni um and phosphonium salts. In certain enbodi nents of the present
i nvention, the catalyst is present in the |iquid coating con‘Posi tion in an
amount of CaRPEsitionay the peegrittdavantion. veicgriain snbiedipeatsoall obtrslaysrsapbut 2

e A P VIR gl L,

conposi t i eompeikinighe liguigisatting Roefdsitiornalytheqitesent iadentisd. | ngr edi ent s
conventionally used in coating conmpositions. Optional ingredients such as,

for exampjgp7d)l asti Fof @kamphd!lih BEHAM SmbbAInEHs OleclédeihiiorAligd - 9assi ng
agents, organic cosolvents, flow controllers, anti-oxidants, | i ght
absor ber scamgositionl feomadtich avadsardopvealt maydle depaditedanay myudeethenuidied i n

h ition, A h.additives . k in the art b d, absent
compat 1 bi FPEY L FRBPEREORRSATS Rresary MERIENedn shop retodiears. dhe capfng =
descri bedcbm&egitrbﬂcbf%@%gge%@b@mth@%loﬁplag%l@a?r%ysf’erﬂ(?ﬁa@eémgﬁsé‘éﬁw69i and

5,071 , 904. ten, these ingredients are present "at up to about 407 percent
by wei ght compedition usefultincantings ghpliastionassuchsas thixse typically Lsediind coat i ng

[ aui d codtomPNenasbf aBffteh®, adobaEBRRRE AaiERTGHs M uddeRethd ool or
pi gment s, appiidatiops! AestesRRdvating Applicatints, eledivcbating eppliddidnsand may be

used as a pi 8mant ed coating. The suitability of using a particular pignent
will be appwfeneoating aprlicadivns, call Gantingeanplicationg, aasl acrpspaemesating| ude,

for exanp . | | Gy | al |i .

o LRI 48 BB, e EAAlAd SomPBBphf 1 L cofiifoicany
comprises a resinous binder and a pigment to act as the colorant. Particularly
useful resinous binders include the afore-mentioned acrylic polymers,

polyesters, including alkyds, and polyurethanes, among others.

[0079] The base coat compositions may be solvent borne or waterborne.
Suitable waterborne base coats in color-plus-clear compositions include those
disclosed in United States Patent No. 4,403,003, and the resinous compositions
used in preparing these base coats can be used in the practice of the multi-layer
composite coatings of the present invention. Also, waterborne polyurethanes
such as those prepared in accordance with United States Patent No. 4,147,679
can be used as the resinous binder in the base coat. Further, waterborne
coatings such as those described in United States Patent No. 5,071,904 can be

used as the base coat.

[0080] If desired, the base coat composition may contain additional
materials well known in the art of formulated surface coatings, including those
discussed above. These materials can constitute up to 40 percent by weight of

the total weight of the coating composition.

[0081] The base coating compositions can be applied to various

substrates to which they adhere by conventional means, but they are most often
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[ 0070] Specific exanples of suitable inorganic pignments include, wthout
limtation, titaniumdioxide, iron oxides, |ead chromate, chrom um oxide,
chrome grwernocmddssum sul fide, |ithopone pignments, and trhe/useés3sSpeci fic
exanpl es of suitable organic pignents include, without limtation, carbon

bl ack; nonoazo, diazo, and benzi m dazol one yellows, oranges, reds, and
browns; pht hal ocyani nebl ues and greens; anthraqui none pignments ranging from
yel | ow t 02BPligd by&Pradng.dbhe WB?@N@Y teehniquesmand iegiarBentier giremeayieds and

Lol | %ﬁ%%?élyciw d:fiik sp%%iaé %r?d‘%'ﬁé rdnghdy ér*n%\‘?%%*llgiﬂftb&g? c%n&ﬁg%qdner ..

t
Pt At Lol u%fsnﬁhu%%'eia%qnéa B ekl eﬁgﬁ@%rﬁé‘cf%ﬁ‘qﬁmesq@a%ra% i ca,
ni ckel anﬂmﬁ bptHd @é@écoéﬂeyn%@eh% §B§§t‘rétbCTz%Sl am, oxﬂ%ﬁbl e e

anti-corrosive pignents include, without Timt
chronmat e, tmcnkﬂesprvﬂl%bleaatmutm @‘aixeGmslls (r(bfi’ﬁwﬂﬂémlamsg ;melfmably(ﬁ 0032 In

certain enbo S |ncorporated into the liquid coating
corrpo&hﬁ qgrﬁ%ﬁﬂé Cﬂ‘% )i rHB'fﬂﬁ 80 percent by weight, based on the
total weight of solids in the conf*gosmlon The metal lic pi grrent Is, In

certain e ment sAfterapBlealionofihe ligss cont ibtha supstrate, abbuis smeer cent
by wei ght ?P?ﬁfguﬁgcé B?tiieoél?ﬂst%ﬁé%?tdrf?/nt'{gs%l{/?ﬁt dLF d‘fﬂﬁ%%% %%' h@gwon these

enbodi nen ese sition
in any rahgatirf owbj/ aa il dwin@pamdqfsumﬂemtamdrsdr@&iambe c[eﬁﬁﬁa]at éen peat ed
above, the liquid C%‘egg 03|t|o s of the present invention may be used

in a met h8aPisd odhe "Qﬁ?@'%’ﬂﬂ)ﬂ}ﬁ Bgs@cPalqui d coating
conposi t i Q&nEBsﬁlBﬁ %rfﬂ{;%nt Fd)fﬂllg%% thd Basd | ﬁgé'l‘ dERAHAM H?Qé' tion

over the sub trate ormo stantla cont1 nuous m and
curing theodtiand muditpm cha@rcoatsomlaylb@napm@mta]d@bbn fhguoptim@t i ng

composi ti g;r)lgea%ngze euguaeﬁsy etwleré\ﬁecrgalté) r1he pre\Plously applied coat is flashed.

[0084] The clear topcoat composition may be applied to the base coated
substrate by any conventional coating technique, such as brushing, spraying,
dipping or flowing, but spray applications are preferred because of superior
gloss. Any of the known spraying techniques may be employed, such as
compressed air spraying, electrostatic spraying, and either manual or automatic

methods.

[0085] After application of the clear coat composition to the base coat, the
coated substrate may be heated to cure the coating layer(s). In the curing
operation, solvents are driven off and the film-forming materials in the
composition are crosslinked. The heating or curing operation is usually carried
out at a temperature in the range of from at least ambient (in the case of free
polyisocyanate crosslinking agents) to 350°F (ambient to 177°C) but, if needed,
lower or higher temperatures may be used as necessary to activate crosslinking

mechanisms.

[0086] From the foregoing description, as well as the Examples that
follow, it should be apparent that the present invention is also directed to

methods for enhancing the flatting capability of at least one flatting agent in a
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applied to various substrates to which they adhere including wood, netals,
gl ass, paper, masonry surfaces, foam and plastic, including elastoneric
subst r at e80 20000130666t hers. As a result, the present i nveRCIrars2008/03873D
directed to substrates at |least partially coated with a coating deposited
froma conposition conprising such liquid coating conpositions. The
conposi tions can be applied by conventional neans including brushing,

di ppi ng, lauidvceating ﬂ@npgpitiapit%gt eeraptises i least e filnadoirmiapdasiacenshai i er

t hey can,, in [tad.n enbodi vant Q ) ] yi ng.
The usual Ieg&@@e flg@ﬂﬂi%@g ﬁ%géﬁg g‘%énﬂ ?‘%rtgg:ﬁrggiﬁ%%@ﬁﬁgh%%ggé?zgggbstati C
sprayi ng madejréMer, Haghtah, oF inergiffRt Titeseeinkausiscalithberosent. inf&ftith] Af t er
application of the liquid coating conposition to the substrate, the
conposi t i erMpEsathesies af indudingda éhe sompositignatneasdnesorpreend formask fil m

th t Tyni : g Lck ill be 0.01 to 20 m|
Cabout o BaMA Eaet HHRLAGUNcIGRE S0Q BB 0°2° ' & (0°28 Lo 197 mi crons)

;o , .1 to 2. ml .54 tp 50,8 m i hi, ck . Th
Timis B0t on Husstiaitl biettar drndeta bl aatpRs Whithent e
organi ¢ sRhyeMr, aRAhE to %msi@ﬁﬁeedﬁés Fimﬁinbil&hl@}irli\genﬂli@%htgrt]ge@rde%msan air

drying period. in sone cases, t eating or a short period

of tine, Yolssatkenwiseindicaied, alhpartaand peveriages inythepiollowihacewmplgs, can be
applied to the fi|lmwthout disselving_the conpasition. Suitable drying
condi ti on?S \\Meﬁ@sdh%g@ogﬁmqﬁgp%%ﬁqqtm, 8re EXWE@? ion, but, in general, a
drying tine of fromabout 1 to 5 m t.a tenperature of about 68F to
250 OF (200C to 121 0C) will be ad%ﬁé!-%l%re than one coat of the liquid
coating conposition may be applied to devel op the opti num appearance.

Bet neen ciP8$] d_t he Bh@?@llﬁxy\érgg ExgpinlesiAdedt dasgribsethel @f@ﬁéeﬁtiqn%f_t is, dexposed
cartior. napagyin P ot itrst Ao oRta oqlphotas 1% c2te
Example A

[0089] Table 1 sets forth the components and amounts used to prepare a

compound formed from at least one polyfunctional isocyanurate.
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| i quid coating conpositions of the present
sprayabl e,

hi gh sol i ds,
[ 0076] THhwol2nepui4ds66onposi ti ons of the present

I nvention is that they can be
and they can produce coatings having | ow gl oss.
i nvent i on PaayUSb@s03%7d1 as a

single coating, a clear top coating, a base coating in a two-|ayered
system or one or nore |layers of a nmulti-layered systemincluding a clear
top coating conposition, colorant |ayer and base coating conposition, or as
a prinmer layer. [0077] In certain enfpadigments, the liquid coating
conpositions of the present jnvent] nnira_y_b_e_u‘;ﬁ-_d_a_g._pa_pt_gf_a_w_l_t_j_J ayer
conposi td coating, Malefiaks a "col drCpeiee @rame) |cbavivalpnis st Bajcenbibyr

i ncl udes jat | east one pignented or] col ored base|coat and at| | &¥4eighbne cl ear
topcoat. A gHt—thepresent—nvention ts—atsodirectedtonutti- | ayer
conposi te@@éﬁ% wherein at | egst one coating |layer is deposited fi[roma
conposi tijon conbbdsedHbidatiddul d caat | ngemEosi tijon aiodhe pr esgmdy,

I nventio ln certain enhodinepts, ha multi-ll ayer
conposi t d co@tmﬁh@YW@OQ@ﬁuﬁsa@léa f rlom a268Mosi tijon R i sipg @-TYequild
coat i ng composTti OTT Bt e present] TNV | 0078k 47 X ' '

certain gnbodi nents, ét e clear fil mfor?gqgrg(?ncom)ositron fromn%m'cﬁ a (cl ear
t opcoat nﬂymlnahgllelaogdl badneey silivedd’yde t hé.48 qui d {coatiAg conposOtti%n af the
present ipyentiop—n—-such—enrbodiAerts—the—coatting—eenposH+on—oef—tHe base
coat int | us-cl ear systg@m may conprise any conposjtion useflul in
coatings [applT CaBeRBRic AGN as tnase typy gl Ty Usedqigpgut opotqz/ge, OV
applicatijons, autonotive refinish|applications, [industrial coating

appl i catifons, archl tectural coatirng appl i cati ong, el ectrocofati ng

appl i catijons; tipygapptifcatt COoi | coa appticatkons,| and
aerospace coati aggtdﬁh??‘gHaons arong g?ﬂeo The coaqung corr;)'lglséls?l on of

t he base coElthywnega}cbyb@@n@ﬁhleaa’es a resbo®@s bi nder and a pj gnBH, to |act as
t he col orlapt—Particularly useful (resinous—binders—i-nclude—the

af or e- et CIAREES yi i ¢ pol ymers,

n-butyl acetate®

601.19 24%

' Corfree M-2 Dodecanoic acid commercially available from Invista Inc., Wichita, Kansas

2 Commercially available from Perstorp Polyols, Inc. , Toledo, Ohio
Araldite PT810 commercially available from Vantico Inc. Los Angeles, California
Actiron 32-057 commercially available from Synthron Inc., Morgantown, North Carolina
Hystrene 9022 commercially available from Crompton Corp. Middlebury, Connecticut
° pPrisorine 3505 isostearic acid commercially available from Unichema Chemie B.V., Netherlands
Commercially available from Dow Chemical Co.

8 Commercially available from Dow Chemical Co.

[0090]
condenser, thermocouple, and nitrogen blanket. Charge | was heated to 100°C

Charge | was added to a glass reactor equipped with an agitator,

over 30 minutes under a nitrogen blanket. After reaching 100°C, the
temperature of Charge | was increased by 10°C every 30 minutes to achieve
130°C over a period of 1.5 hours. Samples were taken every 0.5 hours until an
acid value of less than 3 was achieved. Then, Charge Il (which had been
premixed and placed in a 160°F hotroom) was added over 20 minutes. Once all
of Charge |l was added, the reactor contents were mixed for 1 hour. The reactor
contents was sampled until an acid value of less than 3 was measured, at which
time the reactor contents were cooled to less than 120°C and thinned to 70%

solids by adding Charge lll. The product was mixed for 15 minutes and then
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pol yesters, including al kyds, and pol yurethanes, anong others. [0079] The
base coat conpositions may be sol vent borne or waterborne. Suitable

wat er bor rwohkae#4easat s i n col or-pl us-cl ear conpositions POTIUSA@5BRTISE
disclosed in United States Patent No. 4,403,003, and the resinous
conpositions used in preparing these base coats can be used in the practice
of the multi-layer conposite coatings of the present invention. Al so,

wat er bor ribinesidyior@ith actids sisitty a4:t selveniplepd of a-buybacaiaiaeibylonetdyeii t ed

S : 7,679 h ' i N b
oot *rodilhots, Irh P aEARRr RS AT TR S 3L AT e e
Pat ent NoweighPdfl24 G arkROHGalls @A 2as, hiwhAsd 9doahd d DRSS 1120 . dRisé red, the

base coat conposition may contain additional materials well known in the
art of fdinalipsedurtdhadiadispessive agaponest tansen spbddityparanseies Avtnvel These

material s | up .t P Lght: O | ght of
the. coat i My SBormahbor B b e e R et PR ELodEL

appl i ed tgondindg eomponest Hahesn tselulilitg patdregterdhigraf 5087 c dBvErdsUltntie means,
but they are nost oftenapplied by sprayi nq. The usual spray techni ques and
equi prentoveasall Kiansep s)uilly dacemetart ¢ o%eare! Sprayi ng and either manual or
automati c nethods can be used. [0082] During application of the base coat
conposition to the substrate, a fi|ExamplehB base coat is fornmed on the
substrate. Typically, the base coat thickness will be about 0.01 to 5 mls
(0.25 to @91l cr onFable® sétgrfakthth® cdnipon2nts aisd Gthcahits 0s&d i@ praparerss) in
t hi ckness. [0083] After application of the base coat to the substrate, a
filmis femeeudhiarmediiphatdegst Q%pgluﬁg@aﬂ%' IBYCHENWAl®y sol vent out of
the base coat film by heating or by an air drying period, sufficient to
ensure that the clear coat can be apphbed®to the base coat w thout the
former dissolving the hase coat

Material Charge (grams) | Equivalents | Percent by
Weight
CHARGE 1
Dodecanoic acid 57.50 0.500 6.4%
Dimethylolpropionic acid 134.00 1.000 14.9%
TGIC 369.00 3.000 40.9%
Dimethyl lauryl amine on silica 0.74 -- 0.1%
CHARGE 2
Behenic Acid 341.00 1.000 37.8%
[0092] Charge | was added to a glass reactor equipped with an agitator,

condenser, thermocouple, and ‘nitrogen blanket. Charge | was heated to 120°C
over 2 hours under a nitrogen blanket. After reaching 120°C, the temperature of
Charge | was increased to 130°C as needed to get a complete reaction. Once
at temperature, the reactor contents were mixed and sampled after 0.5 hours.
Once an acid value of less than 3 was achieved, Charge |l was added. Once all
of Charge |l was added, the reactor contents were mixed for 1 hour. The reactor
contents was sampled until an acid value of less than 3 was measured, at which

time the reactor contents were cooled and placed in a metal can. The final
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conposition, yet insufficient to fully cure the base coat. Mre than one
base coat and nmultiple clear coats may be applied to devel op the opti num
appear ance0 2usumbdey bet ween coats, the previously appli edTasatsioss7ei ashed.
[ 0084] The clear topcoat conposition nmay be applied to the base coated
substrate by any conventional coating techni que, such as brushing,

sprayi ng, dipping or flow ng, but spray applications are preferred because

of ﬁuperimOngblsad aA_r%Eid)f/ahJI@_eOfl&d)ﬁilrﬁrspp@siﬂﬁ@_quié@’@ntq/_u%ighhﬁ@ﬂw,émdl oyed, I
o aut omepT Vs Roaa0: ¢ SRS 27 PG BRRIAGT. SR HRAGrodRe Bld 8°r e

conposi t i @BpéRivieCorapsBefiddhnsdmSolopiityesarauhser, Af SpGi8.68, oipalaed to cure
the coating layer(s). In the curing operation, solvents are driven off and

the fil meéanppnenirdarsarasubility peradisaipodirt Pbh. 18y @ vidsegen hradINgThe heat i ng

or curing.Q l,Qn_1s U : ' t t = range of
fromat TeBeo R At SRR AR PRt SERTREY Bo el ng
agents) tidar&EWEollBINY) patanietel,/d Wad9B9. i f needed, |ower or higher
tenperatures may be used as necessary to activate crosslinking nechani sns.

[ 0086] From the foregoing descri pti%mgﬁ, oell as the Exanples that follow,
It should be apparent that the pre rnvention is also directed to

met hods f ogﬁﬂhanc' PabIENEsLisablth e ﬁéﬁﬁ%éh{s}’ar‘?& aﬁ’iodrﬁé‘ﬁ%e&‘?&g?éﬁé'a”g
agent in alTquid coaling composition at conprises at [east on
filmforngsrapo@sd forared frdm stdetistotre polgfunctignalgeotyanigatesed herein, the
term "enhanci ng" neans to raise, make greater, heighten, or intensify.
These net hods of the present inventigfpgﬁggrise the step of including in
t he conposition at | east one conpoun d fromat |east one

pol yfunctfi onal 1 socyrmerigit e. [0087] | IQHaMgE (@rani) | BEquivaleeité | Peresrt tiyhle
foll owi ng exanpl es, which, Weight
CHARGE 1
TGIC 184.50 1.500 25.2%
Dimethyl lauryl amine on silica 0.37 - 0.1%
CHARGE 2
Dodecanoic acid 28.75 0.250 3.9%
Dimethylolpropionic acid 67.00 0.500 9.2%
Behenic Acid 85.25 0.250 11.7%
CHARGE 3
n-butyl acetate 365.50 - 50.0%
[0094] Charge | was added to a glass reactor equipped with an agitator,

condenser, thermocouple, and nitrogen blanket and heated to 120°C under a
nitrogen blanket. Charge Il was blended in a separate container and then added
to Charge | gradually over a period of 2 hours. The reactor contents were
sampled until an acid value of less than 3 was measured, at which time the
contents were thinned to 50% solids by adding Charge Ill. The final product had
an acid value of 0.03, an epoxide equivalent weight of 2348, and OH value of
124, a Mw of 4164, and a Mn of 2656. The final product had a dispersive

component Hansen solubility parameter, of dp of 8.75, a polar component
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however, are not to be considered as limting the invention to their
details. Unless otherwi se indicated, all parts and percentages in the

fol | ow ngwexampl4eass as wel | as throughout the specifi carcons2@sm3srgl wei ght .
EXAMPLES [ 0088] The followi ng Exanples A to F describe the preparation of
conpounds fornmed from at | east one pol yfunctional isocyanurate. Exanple A
[0089] Table 1 sets forth the conponents and anounts used to prepare a
conpound Kanseiselubiliiyapatasagier.otre 0h6HI4, @ieydregan boagingasRIPaeRetabl e 1

Corfree ' i rGi y I l.abl & f i I nc.,
Wehi t o RANSIL SGRRINRReR) o o e AR el B R PSR | 0

Tol edo, QulabityAsarbeticter, BT tonmercial |y avail able from Vantico Inc. Los
Angel es, California 4 Actiron 32-057 conmercially available from Synthron

I nc., Morgantown, North Carolina HyE*érﬁE% §022 commercially available from
Cronpton Corp. M ddl ebury, Connecti<Tu ri sorine 3505 isostearic acid

conmer ci vai | f | '

Commer ci 21114095 vai | :ﬁ%@ef{ gﬁsgg\l;tvﬁgﬁgﬁogq%rﬁ‘&g?ﬁgy%gmnﬁ}rﬁlgQF?§Q§\9£?R%8I% from
Dow Chemni egrthp6ond 61 frémastdeast oves palyfiedtivnakisgbyssiragact or equi pped with
an agitator, condenser, thernocouple, and nitrogen bl anket. Charge |I was

heated to 1000C over 30 m nutes unde; aen'itrogen bl anket. After reaching
100 C, the tenperature of Charge | reased by 10 C every 30 ninutes

to achievie 130C oveyagsriger i od of 1] THYE $granadip| ExuitientsakPBraaneby (0. 5
hours untlil an acid value of less fhan 3 was achjeved. Then, @pagae ||l
(which had been prem xed and placed in a 160F hotroom) was added aver| 20
m nut es. |BHARGE 1of Charge Il wasjadded, the repctor contents were nixed
for 1 hour—The 5 &attRbic acid 54.54 0.474 6.2%
Dimethylolpropionic acid 127.10 0.949 14.5%
TGIC 350.00 2.846 39.8%
Tertiary amine catalyst’ 0.07 - 0.0%
CHARGE 2
Butyric Acid 83.57 0.949 9.5%
CHARGE 3
n-butyl acetate 210.95 -- 24.0%
Ethylene glycol butyl ether 52.74 - 6.0%

7 ADMA 12 commercially available from Albermarle Corp., Richmond, Virginia

[0096] Charge | was added to a glass reactor equipped with an agitator,
condenser, thermocouple, and nitrogen blanket. Charge | was heated to 100°C
over 30 minutes under a nitrogen blanket. After reaching 100°C, the
temperature of Charge | was increased by 10°C every 30 minutes to achieve
130°C over a period of 1.5 hours. Samples were taken every 0.5 hours until an
acid value of less than 3 was achieved. Then, Charge Il (which had been
premixed and placed in a 160°F hotroom) was added over 20 minutes. Once all
of Charge |l was added, the reactor contents was mixed for 1 hour. The reactor
contents were sampled until an acid value of less than 3 was measured, at

which time the reactor contents were cooled to less than 120°C and thinned to
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contents was sanpled until an acid value of |less than 3 was neasured, at
which time the reactor contents were cooled to |l ess than 1200C and t hi nned
to 70% sowodsodng7@ddi ng Charge 111. The product was nm xedTfuseookd3sTenut es
and thenthinned to 65% solids using a 4:1 solvent blend of n-butyl

acet ate: ethyl ene glycol butyl ether. The final product had an acid val ue of
0.01 , an_epoxide equival ent weight of 2404, and OH val ue of 241 , a Mw of
3 19 1, affesalidsdty adding Chage {lf.ndhe produeitwatamiediios Jormines aifonent

Hansen so Lk I e D nsen

sol ubi |'i té}ggéaf# Hf‘rétrﬁ%a?g%% Epe%f@gir%&l%&gré gﬁﬁ'ﬁ?@%é@@ﬁﬁ%ﬂgﬁ?hﬁsen

sol ubi | 'i taolgeitigeirametditliof of, &7.9861, sfpolar cemipdnent hansgrisalubilltansen
solubility parameter, d , was 12.13. Exanple B [009]1] Table 2 sets forth
the conpopRigmetahdrafblfls afuEiogen PPEPRECOMRYHPY (HANSESr SRl Yom at | east
one pol yf i | i u i deto a

gl ass rea@é}%weggﬁiéﬁpéggﬂ hA %%\ergagl?g[b %&%ﬂ'ﬁéhé@%@ﬁé%@%ﬁaup e?’ Cga’nd

ni trogen Rharikgdg. Charge | was heated to 120C over 2 hours under a nitrogen
bl anket. After reaching 1200C, the tenperature of Charge | was increased to

1300C as needed to get a conplete rEaghpfE Once at tenperature, the
reactor contents were m xed and sarnpled after 0.5 hours. Once an acid val ue

of less t was ' I n%m.ﬁ Il was
added, th r@g ctor E‘%ﬁl{egggrs\é:ﬁgt%@géh‘np}ﬁ%&ni&d%@%? esggé%?%P%tggants was
sanpl ed usdrnpoand foribed/frommeatdeabtesise polgfurttional iseegamesdte. at which tinme the
reactor contents were cooled and placed in a netal can. The final product
had an acid value of 0.16, an epoxi d$ %u' val ent wei ght of 1564, and OH

val ue of 349, a Mwv of 3207, and a M 07. The final product had a

di spersive conponerfatdaizsen sol ubi | iCharge(gemis)r | Eouivdlemé [8Péentbpql ar
conponent | Hansen sol ubility parameter, dP, of 4.10, a hydroggewé&igngi ng
CHARGE 1
TGIC 400.00 3.252 27.8%
Dimethyl lauryl amine on silica 0.80 -- 0.1%
CHARGE 2
N-butyl acetate 719.78 -- 50.0%
CHARGE 3
Dodecanoic acid 62.33 0.542 4.3%
Dimethylolpropionic acid 72.63 1.000 5.0%
Behenic Acid 184.82 1.000 12.8%
[0098] Charges | and [l were added to a glass reactor equipped with an

agitator, condenser, thermocouple, and nitrogen blanket and heated to 120°C
under a nitrogen blanket. Charge !l was blended in a separate container and
then added to Charges | and Il gradually over a period of 2 hours. The reactor
contents were held at temperature and sampled until an acid value of less than
3 was measured. The final product had an epoxide equivalent weight of 886,
and a OH value of 106. The final product had a dispersive component Hansen
solubility parameter, of 5p of 8.75, a polar component Hansen solubility

parameter, dp, of 6.00, a hydrogen bonding component Hansen solubility
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conponent Hansen solubility paraneter, <5 H, of 2.50. As a result, the
overall Hansen solubility paraneter, d , was 9.89. Exanple C [0093] Table 3
sets fortwoth&/m@awponent s and anmounts used to prepare aprcomseasadssgior med
fromat | east one pol yfunctional isocyanurate. Table 3 [0094] Charge | was
added to a gl ass reactor equipped with an agitator, condenser,

t hernocoupl e, and nitrogen bl anket and heated to 1200C under a nitrogen

bl anket . [Eramgser|Saas 3kikniiea reauls thepyeslbHappersakibildy patatetesdded t o
Charge | \ﬁrgqqaﬁy over a period of 2 hours. The reactor contents were
sanpl ed u #71' 'ai{"aci d val ue of less than 3 was measured, at which tinme the
contents were thinned to 50% sol ids_by adding Charge I1l. The final product
had an acid value of 0.03, an epoxiS%?éa—/'EQE&—Eal ent wei ght of 2348, and CH
val ue of 124, a Mw of 4 164, and a Mh of 2656. The final product had a

di sper si vi®088hponent abler satsferthihe comneaeataed amguidused & pePaerbl ar

conponent n i1} r d rogen bondi ng
corrponent&iqﬁﬁ@é'ﬂ& g%rHﬁébC’ fr wbggﬁsgﬁ‘%’féew@?&ﬂ&é? leggﬁyéws?g% result, the
overall Hansen solubility paranmeter, d , was 11.17. Exanple D [0095] Table
4 sets forth the conponents and armoufigbleed to prepare a conpound forned

T olal

from at | east—oene—ppyithettoral—+soayanurateFad o4 ADW 32 comencial ly
avai l abl e|from Al beM?é?'i' Corp., Ri c(ﬁﬁr%rrg(?, 9{/?'?‘8? ni w\@d@gﬁ C%%ng{ ,5)ywas
added to fa gl ass reactor equipped Wth an agitator, condenger, gh
t her mocoupCHARBE 111 trogen bl anket.| Charge T was [heated to [I000C over 30
m nutes upder_a nitrogen blanket. After reaching!1000C thsg
Behenic acid 682.0 2.00 42.9%
THEIC™ 522.6 6.00 32.9%
Dimethylolpropionic acid 268.0 2.00 16.8%
Dodecanoic acid 115.0 1.00 7.2%
Triisodecyl phosphite™ 1.6 - 0.0%
Dibuty! tin oxide™ 1.6 - 0.0%

Y Commercially available from Nissan Chemical America Corp., Houston, Texas
! Weston TDP commercially available from Crompton Corp., Middlebury, Connecticut
2 Fascat 4201 commercially available from Atofina Chemicals Inc., Philadelphia, Pennsylvania

[0100] Charge | was added to a glass reactor equipped with an agitator,
condenser, thermocouple, and nitrogen blanket in the order listed in Table 6.
Charge | was heated under a nitrogen blanket slowly to 230°C to avoid
scorching. Samples were taken 4 hours after reaching 230°C to check the acid
value. Samples were then taken periodically until an acid value of less than 3
was measured, at which time the reactor contents were cooled to a safe

temperature.

Coating Examples

[0101] The following Examples 1 to 5 describe the preparation of liquid
coating compositions in accordance with certain embodiments of the present

invention. Comparative Examples 1C to 6C describe the preparation of
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tenperature of Charge | was increased by 100C every 30 m nutes to achieve
1300C over a period of 1.5 hours. Sanples were taken every 0.5 hours until
an aci d wabueocafs7dsess t han 3 was achi eved. Then, Char gePCh/uSesvsobs7and been
prem xed and placed in a 16Q0F hotroom was added over 20 m nutes. Once all
of Charge Il was added, the reactor contents was m xed for 1 hour. The
reactor contents were sarrpl ed until an acid value of |ess than 3 was

measur ed, Campastive copting chepasitionsr TdneentrarabyeExampias 16 tpd€satenan 1200C

and t hi nned .t 070% r I ed for 15
m nut es aﬂﬁ"lﬁf)é Qﬁﬁr #drgésrpé%gﬁ\ gggmﬂw& ?fonglexceéducmrﬁegﬁ&é ”%@8&% %e
conponent|cbdNGRN{l§BhgRidarity Qo gdraties Exefnmi@5®‘ d&sdvibes the podgarationednent
Hansen sol ubility parameter, dP, of 6.81 , a hy dr%ﬂn bondi ng conponent

Hansen sof GBIMIPOSiopasiaWat kr Examplesot tas4 %Ce%th@t tegstnotin@uds ¥ithin - Hansen

sol ubi l'i t%g ct%g%;c%gﬁ n afjle’a gﬁgp'ng)%unﬁxfafmlag fforh 30 RA tgﬁgr@dﬁyﬁ&& jorth

t he conpo AnBunts repare a corrpou romat | east

one pol yfigoejdrunaie. I@Oﬂm@i‘@mml@xaﬁﬁpl@lﬁﬁﬂebeﬂ@&} tHehprepasatioraofda | | vvere added
to a glass reactor equipped with an agitator, condenser, ther m)cou and

ni t rogen %ﬂ"ﬁﬁ%@'ﬁ'oﬁﬁﬂn'ﬂﬁéf)@(qrﬁplﬁdd@ pxraptdhal if F‘B@%HOBF‘& atl %%1 ge 1]
was bl endgd, ﬂé‘ttlﬂg%ﬁéﬂ’tg?% %Bhg%ﬁ nh%ﬂn@gcwéinta‘?leq&%ﬂ%s | and Il
gradual | y"over "a®peri o o ours react or contents were held at
t enper at upelyfndtismapnsecyamtrate. an aci d vaI ue of less than 3 was neasured.
The final product had an epoxi de equival ent weight of 886, and a OH val ue
of 106. The final product had a dJdeg@apRisvetcgnponent Hansen solubility
parameter, of dD of 8.75, a polar conponent Hansen solubility paraneter,
dP, of 6.f{¥o2f hydreasﬁn@ea n%ﬁW'E%hﬁr@é‘%%@ka@Hddteyd@ﬁ@ﬂ% er, dH
of 3.50. As a'result, the overall Hansen solubility paraneter,

components and amounts (in grams) shown in Tables 7 and 8. Premix 1 (Table

7) was prepared using a suitable mixing container equipped with a Cowles
dispersing agitator. Components 1a, 1b, and 1c were added to the container.
Component 1d was then added under Cowles blade agitation. Components 1e,
1f, and 1g, were then added in order under Cowles blade agitation. The
container contents were then allowed to mix for 10 to 15 minutes under high-
speed agitation. Next, components 1h, 1i, and 1j were added in order.
Component 1k was then added and the container contents were then mixed
slowly for 5 to 10 minutes. Premix 1 was then mixed with component 2. Once
mixed components 3 and 4 were added and then mixed. Component 5 was

added upon application of the composition to a substrate.
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was 11. 17. Exanple F [0099] Table 6 sets forth the conponents and anounts
used to prepare a conpound fornmed from at | east one pol yfuncti onal

I socyanurwioenocliaibdee 6 Conmercial |y avail abl e from N ssarCTrisaosabs7Aer i ca
Corp., Houston, Texas 1 1 Weston TDP conmmercially avail able from Cronpton
Corp., Mddl ebury, Connecticut 12 Fascat 4201 commercially available from

At ofi na Chem cals Inc., Philadel phia, Pennsylvania [0100] Charge | was
added to a gl ass reactor equi ppettapict h—areggktiat or, condenser,
t her nrocou j nket In the order listed in T Char ge |
was heat ACQWPRQ@N AN AYIR . Me-~ i nrlEmmple j\vnvﬂjr\’gl(a re’?’)f rER‘amDJ\e anunE)s'amtpthArrhl ng

ST THE "ong Polyor 0207 > - 2835 28350717 72835 T, 2835 '
Sanpl es werefaken () St e Teaeh Ny 290C o gigC K theyast val ue.
Sanpl es were L hen tagelicRedd '0di qal Iy semnti T ggesaci|d ygsdre [of 4g88S tlhan 3 was
measur ed, [ at 1whi Chetampe Aldeepé@adt or -cont ent s-were cooel ed [{ 0 ®.25af §
t enperat ure. Coat) Bgme&mpesunfi 0101B.79he | f ol l-ow ng Exanplles 1-to 5§ descri be
t he prepalation of ExamgeiCdomgaitning caonposilti ¥ in accordance with |certain
enbodi men Exap 2 Ation - Colpardlive 5\1&.7*5{.3!43_],&:-9_6.0
descri be lthe Br aplhrat IPERY "k’!QO".Mf oo 200 T 700 ] mj:o.d\s i Ane (80

. L ITC *JI ClJ T 0IJ 2J \S“lbfa‘\‘ﬂp I al.sbggl |97 JC{}. d ] L,L ”P‘3’0369L T IIO.32.QQC 4
Conpar at i BNl 50T alj€ Sp g3 Tar t&p dalelT 6§37 eSporgighgtxanpl es 1
to 4 except HRat [ Nepropihomtdd o1 NG UGL.9AT | caglo20Ne T BadA 1 N0 azep! -
Conpar at ijve Hxanpl e SGude3®sfi beg t hee1épr epar atié on [of 6a6conpose.te on |si m | ar
to Exanplles Tlito 4 eXieyn 128hat  ilt dbess not BA8l ude ii%Bhi d t h&0&onositi on
at | east 1 ' igd t S Lvi%PAct ilona?-84 sodvanur at e.

: 0 I ar. weight, li Iy, olacione polyal reially ayaglable fr ical CQ: s
Conpar at i wg‘ 50)%{1 % éﬁ%( el ggﬁgg% LIRS BheSAPETFEK 26Tl TOBSE P ETEACE mi | ar
t 0 Exanpl Bssoiliidn@r é4 vRighEREcerdt BeHtic tdsin @A &Sy @O ethyNSdrWAE 2@ th-bL§idRdhacrylate, and
zg% n-butyl acrylate) in 16 weight percent solvent (24% mineral spirits and 76% oxo-hexyl acetate).
17 Wetting agent commercially available from BYK Chemie
18 Flatting silica commercially available from Grace Davison
1 Microcrystalline talc commercially available from Luzenac America, Inc.
Solvent commercially available from Hoechst Celanese Chem. Co.
1 UV absorber commercially available from Ciba Specialty Chemicals
22 Hindered Amine Light Stabilizers commercially available from Ciba Specialty Chemicals.
Commercially available from Air Products & Chemicals Inc.

Table 8
Component Name Example 1 Example 2 Example 3 Example 4
1 F3547 Black Toner”” 49.83 49.83 49.83 41.78
2 Premix 1 ) 99.65 99.65 99.65 83.56
3 F3330 Solvent Blend””* 19.01 18.00 21.60 17.01
4 DX84 Accelerator”® 7.1 7.1 7.11 5.96
5 F3260 Curing Agent™® 34.41 32.35 38.49 26.69

;Z Commercially available from PPG Industries, Inc.
2 Commercially available from PPG Industries, Inc.
Commercially available from PPG Industries, Inc.

26 Commercially available from PPG Industries, Inc.

Comparative Examples 1C to 6C

[0103]
made using the components and amounts (in grams) shown in Tables 9

Coating compositions of Comparative Examples 1C to 6C were

(Premix 1) and 10. The coating compositions were made in the same manner

as described above for Examples 1 to 4.
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one flatting agent or at |east one conmpound fornmed fromat |east one

pol yfunctional isocyanurate. Exanples 1 to 4 [0102] Coating conpositions of
Exanpl es wotoos4nere made usi ng the conponents and anmpbuRCI/US2005@BEIRE) Shown
in Tables 7 and 8. Premx 1 (Table 7) was prepared using a suitable m xing
cont ai ner equi pped with a Cowl es dispersing agitator. Conponents la, 1b,
and 1c were added to the container. Conponent 1d was then added under

Cow es bl ade agitation. Conmponents le, 1f, and 1g, were then added in order
under Cowl es bl ade agitation. The contai ner contents were then allowed to
mx for 10 to 15 m nutes under high speed agitation. Next, conponents lh,

1li , and 1] were added in order. Conponent 1k was then added and the
cont ai ner contents were then mxed slowy for 5 to 10 mnutes. Prem x 1 was
then m xed with conponent 2. Once m xed conponents 3 and 4 were added and
then m xed. Conponent 5 was added upon application of the conmposition to a
substrate. 14 Sol vent connerC|aIIy avai |l abl e from BASF Corp. 15 Sol ution of

84 wei ght percepf ACTYITE resin (2IPq hydr oxyet hyl Ty atle, 2% n-butyl
nmet hacryl ate, ap® 7@En-)ut Il aclr Iate) in 16 PloftL [ percent sol vent (24%
. P ) Qs 1 [seq INRTE) ) B .
mneral spirits :|268%: 0xo] EXYE |ACeR (@t e) . Vel 3 B 2e|8nE| commercial |y
. . | ) ag) 31 .
avail able from UReti ¢ |17 |FIl At Ting |Si|l i ca c SHE{EIY avai | abl e from
Grace Davison 18'Mdrodrystallline|tlalc ¢ommerciat'ly availlabl e from Luzenac
Armerica, Inc. Splvent|dommercially a ailable fr Hoeghst| Cel anese Chem
Co. rLNemgwbggmgkrj&lg@yﬂbku{fmm1%_%$wg@Hy Cheni cal s
Hi ndered Amine |3EIR|<Eabi ') gerdcchmmeieci al |y 4|8M@(@|d[rom G ba Special ty
Chem cal s. Comm a1y avai I labfle|frem Air Pro § & |Chdmicals Inc. Table
8
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Commercially available from PPG I ndustries, Inc. 24 Commercially avail abl e
fromPPG I ndustries, Inc. 25 Commercially available from PPG I ndustri es,
Inc. 26 Geomeocid4adéby avail abl e from PPG | ndustries, | ncPCTCaspasassee
Exanples 1C to 6C [0103] Coating conpositions of Conparative Exanples 1C to
6C were made using the conponents and anounts (in grans) shown in Tables 9
(Premix 1) and 10. The coating conpositions were nade in the sanme nmanner as
descri bed above for Exanples 1 to 4ER8R®e® - Prenix 1 26 The sanme as
described in Table 7, above Table 10Exanple 5 [0104] The coating

conposi ti [0k Exanphe datiag coatsitsimgl ExemptEnd eresnhadandiraent s (i n
grans) shown in Tables 11 (Prem x 1 nd 12. _The c L Nng .conposi tions were
Tade 1 n' ¢ AeTORREN R A iR B8 o) S0vE T SABBeab IR A Bad Thoi e 11 -
Prem x 1 2{e 30kthg RontHosifondalert mBaE i8 fie BAERLRRal £ HBSGHRPSHLHION
(47.98% Cardura E91 gﬁjogg%r?ercggl rIny avai | ab?e from %ESOPU?I on Performance
Pr oduct s, fa@& émplphtihtal 4.c anhydride, 10.60% tri nmethyl ol propane, 0.72%
propyl ene imne, 0.38%tetraethyl enepentam ne, and 1. 68% Desnodur (r) N 3390,
comercially available from Bayef | ”?--)P 3P wei ght percent sol vent
(20.6% aromatic solvent-1 00 type, b t her propyl ene gl ycol
acetate, and 0.4% rrrﬁm@mt(r) N 3390% | Saing c.az;,AI um na 5@%@2 comercially
avai |l abl e from 3M Corp,;229 rer ciBYSHCTNEEN ] ahl o frgm stlorp Pol yol s,
Inc. 30 Cormerci al by—aihi-able fram Gt Qeta'm%egﬂ'é?%! o331 1H nder ed ani ne
i ght stabilizer cpmercially avar | a%lv@‘t;g&)m (o Ea Spegcial Ty |Chem cal s, Inc.

D

[(A)

1d Example E Compound 48.00
1e Propoxylated Trimethylolpropane“” 26.36
1f N-Buty! Acetate 45,32
1g Substituted Benzotriazole (Co2H2gN30)°" 2.37
1h Tinuvin 292°' 1.22
1i Dibutyl Tin di-laurate 0.10
1 ACEMATT OK 412°% 27.98
1k Propoxylated Trimethylolpropane®” 5.40

1 N-Butyl Acetate 4.07
27 Solution of 70 weight percent polyester resin composition (47.98% Cardura E-10, commercially available
from Resolution Performance Products, 38.64% phthalic anhydride, 10.60% trimethylol propane, 0.72%
propylene imine, 0.38% tetraethylenepentamine, and 1.68% Desmodur®N-3390, commercially available
from Bayer Corp.) and 30 weight percent solvent (20.6% aromatic solvent-100 type, 79% methyl ether
%opylene glycol acetate, and 0.4% Desmodur®N-3390).
g Silica-Alumina ceramic commercially available from 3M Corp.
‘30 Commercially available from Perstorp Polyols, Inc.
3 Commercially available from Chitec Chemical Co. .
32 Hindered amine light stabilizer commercially available from Ciba Specialty Chemicals, Inc.

Wax coated silicon dioxide commercially available from DeGussa, Inc.

Table 12
Component Name Example 5
1 F3547 Black Toner 73.91
2 Premix 1 73.91
3 F3330 Solvent Blend 18.14
4 DX84 Accelerator 6.58
5 F3260 Curing Agent 47.46
Test Substrates
[0105] Each coating composition was applied over a bare steel Q-Panel®,

using a DeVilbiss high volume -- low pressure (HVLP) spray gun with a 1.4 spray
tip with 35 psi pressure at the gun. Two passes of the gun were made over each
panel with a 10 minute flash period between passes to allow for evaporation of

solvent. The coating compositions were allowed to cure at room temperature for
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32 Wax coated silicon dioxide comercially available from DeGussa,

I nc.

Tabl e 12 Test Substrates [0105] Each coating conposition was applied over a

bare st eavoQoisanedetr) ,
spray gun with a 1.4 spray tip with 35 psi

of the gun were made over each panel

passes to allow for evaporation of sol vent.

using a DeVil biss high vol une -- pcowspessssree ( HVLP)
pressure at the gun.

Two passes

with a 10 mnute flash period between

The coating conpositions were

al | oned t 8t leape24horsphefasapesaauiing glesaralless Resylth aue sepetast i hakleuri ng
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Comparative Example 6 89 98

Results are reported in Table 13. Table 13 32 60 d oss was
a BYK/ Haze d oss neter avail able from Gardner
85 d oss was neasured using
er Instrument Conpany, |nc
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appreci ated by
he invention
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he foll ow ng

ot herw se.
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32 60° Gloss was measured using a BYK/Haze Gloss meter available from Gardner Instrument Company,
g&c determined at a 60° viewing angle.
85° Gloss was measured using a BYK/Haze Gloss meter available from Gardner Instrument Company,

Inc determined a

[0106]

t a 85° viewing angle.

It will be readily appreciated by those skilled in the art that

modifications may be made to the invention without departing from the concepts

disclosed in the foregoing description. Such modifications are to be considered

as included within the following ciaims unless the claims, by their language,

expressly state otherwise. Accordingly, the particular embodiments described in

detail herein are illustrative only and are not limiting to the scope of the invention

which is to be given the full breadth of the appended claims and any and all

equivalents t

hereof.
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(c) at |east one conmpound forned fromat |east one polyfu notional

i socyanurate, wherein the at |east one conpound fornmed from at |east one
pol yf unctwornade/i43e@6yanurate i s present in the conpositi eaTius2@3/0387@UNt
sufficient to result in a coating having a 60 gloss that is at |east 10%

| ower conpared to a coating deposited at simlar conditions froma simlar
|l iquid coating conposition that does not include the at | east one conpound
formed fréh Q?-AIMast one pol yfunctional isocyanurate. 2. The liquid coating
conposition of claim1, wherein the at |east one filnformng resin
conprises at |east one thernosetting filmformng resin. 3. The liquid

coating conposatiigo ébatipédmposiibeicehiprishy:at | east one filnform ng resin
is formed fromthe reaction of at |east one polynmer having at | east one

type of reacti(? ajleass oaedilmforedng resis curing agent having reactive groups
reactive with ébgeﬁtz%aé el b Bﬁt'(% reactive group of the at |east one
I |(§ { Iggcé 9

polynmer. 4. Th coatin nposition of claim1, wherein the at |east

one flatting aggmnl lemRhesstenpa@midienpddromat deggstionespdliftmctiondli ca gel s,
alumna, titania, zirconia, zircon, tin oxide, nagnesia, or a mxture
t her eof . SOCY#WIBI®Qui d coating conposition of claim4, wherein the at |east

one flatting agagteif MPL} RES Sh Bfhndimd Bfnbl Aol of Risk BeCOMPOS! L1 on of

claim4, wherein one atting agent conprises a synthetic
anor phouspslyfunctiogall isdcyafueate ig irsardan it comppsitioniivancdmouat safficiemher ei n
the at least ope flatting agent conprises polypraopyl.ene, polyethyl]ene,
pol yt et r atd SHE R ﬁ)ﬂoé’HBQ%ﬁV, QZ%GBCgPQﬁS tﬁat @t%ﬁg%ﬁqe%o/g 'W%‘?‘B‘H%Q@Ef‘}g toa
pol ypropy A1 A B AR CH SN SRRl fouRf cutlfgddthBodifiss eof - 8.
The |i qui %@é&t@ [ gosgtgrrposiltﬂon 0 (|: al rrn 1, V\mrei ﬁut hCe at Ieas?oolrlle

that does not include the at least one compound formed from at least one

polyfunctional isocyanurate.

2. The liquid coating composition of claim 1, wherein the at least one film-

forming resin comprises at least one thermosetting film-forming resin.

3. The liguid coating composition of claim 2, wherein the at least one film-
forming resin is formed from the reaction of at least one polymer having at least
one type of reactive group and at least one curing agent having reactive groups

reactive with the at least one type of reactive group of the at least one polymer.

4, The liguid coating composition of claim 1, wherein the at least one flatting
agent comprises amorphous or pyrogenic silica, silica gels, alumina, titania,

zirconia, zircon, tin oxide, magnesia, or a mixture thereof.

5. The liquid coating composition of claim 4, wherein the at least one flatting

agent comprises silica.

6. The liquid coating composition of claim 4, wherein the at least one flatting

agent comprises a synthetic amorphous silica gel.
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pol yfunctional isocyanurate conprises tris(hydroxyethyl) isocyanurate,
triglycidyl isocyanurate, triallyl isocyanurate, the isocyanurate trinmer of
hexanet hyweneodisr&ecyanat e, or a m xture thereof. 9. Thecriusasod/ossrat i ng
conposition of claim1, wherein the at | east one conpound formed from at

| east one pol yfunctional isocyanurate is present in the liquid coating
conposition is an anount of 1 up to 50 weight percent, with weight percent
bei ng based on the total weight of resins solids in the conposition. 10.

e ounui#l oAt AT ARh By Rsi b i WO BB UAE oRled FBRE A

unctional” Tsocyanurate 1's present in

t he conposddrit@dniplist’ pNopylentf polyetiyldre, peétrafluoraethyddria) AhZnj 0g a 60
gloss that is at |east 50% | ower conpared to a coatjng deposited at simlar
condi t i or® Mgasiearate.m migronisgdiRPIWIaPYIsgE Wb GsiierdRMAKIENY88s not i ncl ude

t he at leg@@e%%%teg%ﬁ%or%guge fdromat |east one polyfunctional

i socyanur e li1'quid coating conposition of claim 10, wherein the
at | east one conpound forned fromat |east one pol yfunctional isocyanurate
is present in the conposition in an anmpunt sufficient to result in a

coat i ng Hvi nglBe §0uigi eadingkamRasitign peelaim Aswhessiathe & @™o a coating

deposite Lk ar: [ STHD. W ivr i ition
hat - doos Lo oS AR e A A oy s T el RTREY e
pol yf unctisoognurates; ydallyt sbeydriraléh éhé ispdydnoree itnmgec ohpesametirylerfe cl ai m 1,
wherein the liquid coati ,nﬂjécgngosi tion is a sprayable, high solids
conposi t i YISOckaRates OF 8 sailEe 3pei&0hduci ng a | ow gl oss coating. 13. The
| i quid coating conposition of claim12, wherein the liquid coating
conposition conprises at |east 50 weight percent total solids, based on the
total wei@ht oThe liquidi apatidgcoapasiticroapdsin ilowhetein théat leagtiogecoat i ng
conposition of cl ?i m1l Wnerqi n the at yl(ea§t one . .
compound formed from atleast one polyfunctional iSocyanurate is present in the
liquid coating composition is an amount of 1 up to 50 weight percent, with weight

percent being based on the total weight of resins solids in the composition.

10.  The liquid coating composition of claim 1, wherein the at least one
compound formed from at least one polyfunctional isocyanurate is present in the
composition in an amount sufficient to result in a coating having a 60° gloss that
is at least 50% lower compared to a coating deposited at similar conditions from
a similar liquid coating composition that does not include the at least one

compound formed from at least one polyfunctional isocyanurate.

11.  The liquid coating composition of claim 10, wherein the at least one
compound formed from at least one polyfunctional isocyanurate is present in the
composition in an amount sufficient to result in a coating having a 60° gloss that
is at least 75% lower compared to a coating deposited at similar conditions from
a similar liquid coating composition that does not include the at least one

compound formed from at least one polyfunctional isocyanurate.
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conpound forned from at | east one pol yfunctional isocyanurate has a Hansen
hydr ogen bondi ng solubility paranmeter of no nore than 6.5 (cal/cnB)1/2 .
15. The IwqQubeb/@o@bi ng conposition of claiml14, wherei nPChaisatslossrist one
conpound forned from at | east one pol yfunctional isocyanurate has a Hansen
hydr ogen bondi ng solubility paranmeter of no nore than 6.0 (cal/cnB)1/2 .
16. The liquid coating conposition of clajm 15 wherein the at |east one
conpound far nebhe tiguidaaoating sonmasitisy 9f elaen ilowhereis dog Hauida0atiRgs a Hansen

17 the 1P #5rly LTGRO BymPRsfiBhThariERabolle GBIl S,

conpound 4 wrgbskraatiagpol yfunctional isocyanurate conprises the reaction
product of reactants conprising: (i) at |east one pol yfunctional
i socyanurate, and (ii) at |east one |ong chain nonofunctional reactant

havi ng a jgact4 gr : ' ' : ctj ol f at | east
one pol ny%ctiT)%gf'aﬁj@;@fgﬁgggwe&swmﬁgg\nﬁ ggi g}h)égeétgitﬁgng%@pcggﬁﬁ?on of

cl ai m 17, composition cbmpiisel et fdash B0 weight pémient totalofalide! based on dlae tatak
conprises at |east 18 carbon atons. 19. The liquid coating conposition of
cl ai m 17, weigbt ef thet lifpid goating eomresti8Apound formed from at |east one

pol yfunctional isocyanurate conprises thereaction product of reactants
further conprising: (iii) at |east one pol yfunctional reactant having at

| east twol4.eacThe dqgidagasing eaaiposition ohclaime 1r ederéindhgrblgest ohet he at | east

one pol yfunctional isocyanurate. 20. The liquid coatin onposjtion of

clai m 3 GREPRHR formes Tomatleastona Ry INFPBRHE IO WS 8 08 SlanshE

pol yf uncty i i hetsr RRAS 3¢gf2 reactants
conpri si nW?{;?h Egﬁpg@;%@%lﬁg&g{ﬁ?éf unct(igfto}ﬁ)al i sglg%ggg?g,éh(?i )y at |east one

| ong chai n nonofunctional reactant having a reactive group reactive with
| east on tion nurate (iii)

th t] of the at | yf | i
at | east B poiiiawe:sostie Somnatiam REURIN T4 Wit Thest aREPhG e
compound formed from at least one polyfunctional isocyanurate has a Hansen

hydrogen bonding solubility parameter of no more than 6.0 (cal/cm®)',

16.  The liquid coating composition of claim 15, wherein the at least one
compound formed from at least one polyfunctional isocyanurate has a Hansen

hydrogen bonding solubility parameter of no more than 4.0 (cal/cm®)".

17.  The liquid coating composition of claim 1, wherein the at least one
compound formed from a polyfunctional isocyanurate comprises the reaction
product of reactants comprising: (i) at least one polyfunctional isocyanurate, and
(ii) at least one long chain monofunctional reactant having a reactive group

reactive with the reactive groups of the at least one polyfunctional isocyanurate.

18.  The liquid coating composition of claim 17, wherein the at least one long

chain monofunctional reactant comprises at least 18 carbon atoms.

19.  The liquid coating composition of claim 17, wherein the at least one

compound formed from at least one polyfunctional isocyanurate comprises the
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groups reactive with the reactive groups of the at |east one pol yfunctional
i socyanurate, and (iv) at |east one reactant conprising at |east one
reacti ve woaow/me®6ti ve with the reactive groups of thepratr/uSe@si3siae

pol yfunctional isocyanurate and at | east one reactive group reactive with
the reactive groups of the at |east one curing agent. 2 1. The liquid
coating conmposition of claim1, wherein the at |east one conpound formnmed
from a polegctioe resist of seastants furtbet spmprisg: Hilhah least onppiyinctionabt from

at least SRS ST Sanb i RaRATl GRARORERS WA, @5 EaB B drouBRET oo s
pol ymer hignei dtdeastdrdvpolofurictionallisdcyamudate. 23. The |iquid coating

conposition of claiml1l, wherein the at |east one pol yfunctional
i socyanurate conprises three epoxide groups. 24. A substrate at | east

partial | y,go0at L t I ; ot ri.si ng the
liquid co‘% [ ng?@%\rnr%%@i cﬁa@ﬁﬁ&dﬁ@%ﬁtﬁq&ibé@guﬁfm%?élhatbg%tgéogr%(c))??t egcoati ng
wher ei n atorhpashd farenddafrem aff lebsicomal pblyfu rafienakieopyeriurateccahpriges the

deposited frgma conpositiaon conprising the liquid coafing conposition of
claim 1. Eection pEediyd Ofﬁre%amwrap%ﬂﬁ '{é)a@téeﬁgrﬁfﬁ‘ @?'Mé‘.”c(g'ﬁﬁ‘a'appl ying a
conposi ti Tféﬂm. (YoM | A AR i (I i to at

| east a p@?? on é#e?t(lpgetslgﬁssttdrrgé;’lgﬂg?&%ﬁdc@%n&&%@h?l}%cﬁn&?{ﬁ c'?a%i ng
conposi t i eactive graupereachise mathetherreabiiy & graupsfofdha ab &zshbhealdojyfopciiomalous
film and iglc) cur [

Corpost 11 BRCIRHSFIHAGH Teas B hainoliua BRRRErbhAfing A uadh v osclia™ | 7

groups reactive with the reactive groups of the at least one polyfunctional

isocyanurate, and (iv) at least one reactant comprising at least one reactive
group reactive with the reactive groups of the at least one polyfunctional
isocyanurate and at least one reactive group reactive with the reactive groups of

the at least one curing agent.

21.  The liquid coating composition of claim 1, wherein the at least one
compound formed from a polyfunctional isocyanurate comprises a polymer
having a Mw of from 1,500 to 10,000.

22.  The liquid coating composition of claim 1, wherein the at least one
compound formed from a polyfunctional isocyanurate comprises a polymer

having a Mw/Mn of from 1.5 to 3.0.

23.  The liquid coating composition of claim 1, wherein the at least one

polyfunctional isocyanurate comprises three epoxide groups.

24. A substrate at least partially coated with a coating deposited a

composition comprising the liquid coating composition of claim 1.

-42 .



(b) at least one flatting agent; and (c) at |east one conpound fornmed from
at | east one polyfunctional isocyanurate, wherein the at |east one conpound
formed frwoage/d4e@st one pol yfunctional isocyanurate ha®Ca/udacsmss7dydr ogen
bondi ng solubility paraneter of no nore than 6.5 (cal/cm) . 28. The liquid
coating conposition of claim27, wherein the at |east one filnformng resin
conprises at |east one t her moset t i ng filmformng resin formed fromthe

reacti on 8. atAIr@dgtlamfeC%@P%CCPﬁlﬂgd@jh%'ﬂ éfa@ﬁsbﬁ'éeﬂ%b’&é abthe Budli- ve group

east onddlype Bpo i Bl PR G Bpe AeETE condiR Boh B el °

liquid CO@dat mﬁmu@m @ﬂclgfmql aim 27, V\/nerel n the at | east one flatting
agent conpri ses anor phous or pyrogenic silica, silica gels, alumna,

titania, zirconia, zircon, t|n oxi de, magnesia, or amxturethereof 30.

The Iiqui coaAéﬁ%{}garm%%h bqu% EH%%%IT“ }g@er ein the at | east one

flatting ent rrses si id coating conposition of

claim30, whergim bl}@n@ta doaqmamcémghslngghagquﬂ coatipgi corapesitigmohet i ¢
anor phous _silica . The liquid coating conposition of claim 27,

wher ei n t¢faimad tp é‘%a%ﬁepqut'ﬁf‘tqfrﬁ@e gHB$tfateonpri ses pol ypropyl ene,
pol yet hyl ene, @)grcéé ts(:ﬁ'nf tH@rlﬂ%qu%@gffg orng?ée ggepfhé\@qﬁétfa@é%

m croni sed pol pyle a ur condensate, or a mxture
t her eof . ’r3>3mdffeesmbslantlhltyaaintlngouembnsdamd on of cI aim 27, wherein the at

| east one pol yfunctio IS nur at e co rises tris( hydr oxyet hyl)
i socyanur at e, PBT'%W&FW@&%’@ HQPQPH’OSE al Iyl isocyanurate, the

i socyanurate trinmer of hexanethyl ene diisocyanate, or a m xture thereof.

27.  Aliquid coating composition comprising:

(a) at least one film-forming resin;

(b) at least one flatting agent; and

(c) at least one compound formed from at least one polyfunctional
isocyanurate, |

wherein the at least one compound formed from at least one
polyfunctional isocyanurate has a Hansen hydrogen bonding solubility

parameter of no more than 6.5 (cal/cm®)".

28.  The liquid coating composition of claim 27, wherein the at least one film-
forming resin comprises at least one thermosetting film-forming resin formed
from the reaction of at least one polymer having at least one type of reactive
group and at least one curing agent having reactive groups reactive with the at

least one type of reactive group of the at least one polymer.
29.  The liquid coating composition of claim 27, wherein the at least one

flatting agent comprises amorphous or pyrogenic silica, silica gels, alumina,

titania, zirconia, zircon, tin oxide, magnesia, or a mixture thereof.

-43 -



34. The liquid coating conposition of claim27, wherein the at |east one
conpound fornmed from at | east one pol yfunctional isocyanurate is present in
t he conpowsoto@m4rés6an anount sufficient to result in a ecatisegshasreng a 60
gloss that is at |least 50% | ower conpared to a coating deposited at simlar
conditions froma simlar liquid coating conposition that does not include
the at |east one conpound formed fromat |east one polyfunctional

i socyanurdte. B liquid cortjog goamasitiah o 2Pi whetsin éheiphiesst odderein t he

conposi tg@“#@@gﬁ'ﬁ@é@@%% Sin&gh solids conmposition that is capabl e of

producin atinhg. '36. The liquid coating conposition of claim
27, wherein the at | east one conpound fornmed fromat |east one

pol yfuncti onal_isocyanurate has a _Hansen hydrogen bondinP solubility
par anet erdsf nbhertig@dcrating comrasitiael daipn 387Whetain the,al #ashape ng
conpositi . i ; e} ; ; onpound formed from at
| east one@%ﬁé?ggﬁ{oﬁﬁﬁgﬁ&gggb@ﬁﬁlggtnz&ﬁgsgagtsmgﬁaﬁ hydr ogen bondi ng
solubility parameter of no nore than 4.0 (cal/cnB)1/2 . 38. The liquid

coating conposition of claim27, wherein the_at |east one coppound forned
fromat |¥ast OelidfypeatiRgcompasiiuelaR g? eWBBFRiR the 8t ﬁ?@%@%cti on

pr oduct d I SAOErAHA ,%} J

i socyanu?fﬁt{ér?&gﬁgm(‘fs?ﬁﬁg%g# ;Z%lgﬁrog( eér]éo??gll chalkrall%l’ ncﬂ(;?ﬂdel/nrfgfl Fgﬁ}gtmrgg%’t%lht
havi ng a ZrgaC4 ov ¥ @steamte cantickmised polypeopybens war, guocegpforofaldéleydst | east
one pol yfunctional i soc%;(?nur 39. The liquid coating conposition of

te.
cl ai m 38,capsiensaie. oré A Ll'rgatg?r%ﬂce | ong chai n nonofunctional reactant

conprises at |least 18 carbon atons. 40. The liquid coating conposition of
claim 38, wherein the at |east one conpound formed fromat |east one
pol yf unct3dnal The bgyidooating coommsitiarsot ¢laim dcwhereipthriat teast oneact ant s

further C;?o u'n?:{icr)]ﬁél iécgc'y%ufiattelc%zrir%ris%%ecrig&ly&];oux%my nfé‘é)cyanurate, triglycidyl
isocyanurate, triallyl isocyanurate, the isocyanurate trimer of hexamethylene

diisocyanate, or a mixture thereof.

34. The liquid coating composition of claim 27, wherein the at least one
compound formed from at least one polyfunctional isocyanurate is present in the
composition in an amount sufficient to result in a coating having a 60° gloss that
is at least 50% lower compared to a coating deposited at similar conditions from
a similar liquid coating composition that does not include the at least one

compound formed from at least one polyfunctional isocyanurate.

35.  The liquid coating composition of claim 27, wherein the composition is a
sprayable, high solids composition that is capable of producing a low gloss

coating.

36.  The liquid coating composition of claim 27, wherein the at least one
compound formed from at least one polyfunctional isocyanurate has a Hansen

hydrogen bonding solubility parameter of no more than 6.0 (cal/cm®)"?.
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reactant having at | east two reactive groups reactive wth the reactive
groups of the at |east one pol yfunctional isocyanurate. 4 1. The liquid
coati ng cwoposimrea of claim 28, wherein the at | east omreTase@swssi2f or med
fromat | east one pol yfunctional isocyanurate conprises the reaction
product of reactants conprising: (i) at |east one pol yfunctional

i socyanurate, and (ii) at |least one |long chain nonofunctional reactant
havi ng a 3kactTheliguidweatisacompesiiamot Haim sGcwheeeigthriptleast AR at | east

one pol yfuncti SO u (144 I : | q{éﬁt eact ant
havi ng atcqna%éfﬁ]cft%n}eg;%@{ﬁ}éqéfgud&é égg@tnlcﬁselﬁ%\%'?ﬁ&f@gr%{tfgac |é\22-|}’31|r88hps of
the at | eRftrogee bBAHNGUMbINYaIarhsrRtarasfictrere dnah 4i0vcalitm’Edst one
reactant conprising at |east one reactive group reactive with the reactive

groups of the at |east one polyfunctional isocyanurate and at | east one

reactive ou Y ' d | M u ; one curin
agent . .42.%A sggi?ef@%'g c?@%éggﬁ}goasﬁtﬁﬁgﬁ égﬁg?é‘?yﬁﬁ%ﬂ&ﬁg@gg%sﬁgﬁ%eposi ted ag
conposi t i sympeurd farivied frove dtilgastbreopolyupctiongidsotyamurate adraprisedrthe43. A
mul ti-layer conposite coating wherein at |east one | r of the multi |ayer
conposi t eegeHen REPJust gé frRqtarG BRSNS dRS ?@ﬁtm%ﬁﬁ%ﬁﬁ@t'ﬂﬁalt he liquid
coati ng | t.Lon o\ =Y YA f ' SURs e
conpri si ﬁg%&%%pﬁﬁpr@ %ﬂg%%rtp%ns? ﬁngﬁc@mnﬁhﬁ%%&%q r%q(%?d coalﬁqaﬁg
conposi t ireactife gfaipweiétive with theasactivepgnoupsof tiie ahleastibee patydyundgtional
coal esci n,g the |liquid coating conposition over the substrate in the form of
a subst anftPP@YAW@Ent i nuous film and (c) curing the liquid coating
conposition. 45. A liquid coating conposition conprising: (a) at |east one
filmform ng resin;

39. The liquid coating composition of claim 38, wherein the at least one long

chain monofunctional reactant comprises at least 18 carbon atoms.

40. The liquid coating composition of claim 38, wherein the at least one

compound formed from at least one polyfunctional isocyanurate comprises the
reaction product of reactants further comprising: (iii) at least one polyfunctional
reactant having at least two reactive groups reactive with the reactive groups of

the at least one polyfunctional isocyanurate.

41.  The liquid coating composition of claim 28, wherein the at least one
compound formed from at least one polyfunctional isocyanurate comprises the
reaction product of reactants comprising: (i) at least one polyfunctional
isocyanurate, and (ii) at least one long chain monofunctional reactant having a
reactive group reactive with the reactive groups of the at least one polyfunctional
isocyanurate (iii) at least one polyfunctional reactant having at least two reactive
groups reactive with the reactive groups of the at least one polyfunctional
isocyanurate, and (iv) at least one reactant comprising at least one reactive
group reactive with the reactive groups of the at least one polyfunctional
isocyanurate and at least one reactive group reactive with the reactive groups of

the at least one curing agent.
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(b) at least one flatting agent; and (c) at |east one conpound fornmed from
at | east one polyfunctional isocyanurate, wherein the liquid coating
conposi t iwo 20&6/04¢d6p capabl e of producing a | ow gl oss coa&cirng2006i089728 hi gh
solids composition, and (iii) sprayable. 46. The liquid coating conposition
of claim45, wherein the conposition is capable of producing a | ow gl oss
coating when applied at filmthicknesses of up to 20 mls. 47. The liquid
coating conposition of claim45, wherein the at |east one filnformng resin

; o » : . o af i
Feaction B ark PabsP A BATIREAN et Tt d Bt BEpSel R AT Lot ve o oup
and at | expipdifortbbmpeis@ent ligaid ogatingaedrhpesitiooopslairad®i ve with the at

| east one type of reactive group of the at |east one polyner. 48. The
|l iquid coating conposition of claimd45, wherein the at |east one flatting

P ani 0, B canM R SRriiad HRERL ST (b oBH! SRt B 4R WOS:

titania, ZI'rc I noxXl ure thereof. 49.
The | i quilgy&rasinpesikocEEtiHd i @epobited &iom 4 &ompuitomcsrerisinglteadituinne
flatting agent conprises silica._ 50. The liquid coating conmposition of
cl ai m 49,comtiegEomnasdtion of egip 2dne fl atting agent conprises a synthetic
anor phous silica gel. 5 1. The liquid coating conposition of claim 45,
wherein the at | east one flatting agent conprises pol ypropyl ene,
pol yet hyl4ahe, Aoatsthet dcbatingatdudséate cavnpriging: Ca or My stearate, a
m croni sed pol ypro P/l ene wax, at ur ea-f or.mal deP d(a condensat e, .or m xture
t her eof . (ag)apB ying a composition comprising the ﬁw coating compdsition O

claim 27 to at least a portion of the substrate,

(b) coalescing the liquid coating composition over the substrate in the
form of a substantially continuous film, and

(c) curing the liquid coating composition.

45.  Aliquid coating composition comprising:
(a) at least one film-forming resin;
(b) at least one flatting agent; and
(c) at least one compound formed from at least one polyfunctional
isocyanurate,
wherein the liquid coating composition is:
(i) capable of producing a low gloss coating,
(ii) a high solids composition, and

(iii) sprayable.

46.  The liquid coating composition of claim 45, wherein the composition is
capable of producing a low gloss coating when applied at film thicknesses of up

to 20 mils.

47.  The liquid coating composition of claim 45, wherein the at least one film-

forming resin comprises at least one thermosetting film-forming resin formed

-46 -



52. The liquid coating conposition of claim45, wherein the at |east one
pol yfunctional isocyanurate conprises tris(hydroxyethyl) isocyanurate,
triglyci dyb2oeoay@aurate, triallyl isocyanurate, the is®ecyarsaoaoss7eri mer of
hexanet hyl ene diisocyanate, or a m xture thereof. 53. The liquid coating
conposition of claim45, wherein the at | east one conpound forned from at

| east one pol yfunctional isocyanurate has a Hansen hydrogen bondi ng

sol ubi | i tfyorpat%@m@a@trorb@f #deasiene palimer hayiw atdagstione bipe offeactiveui d

. o i : ‘ : q
Fromat 1908 HoiAIefh i bR pod a3t Lk 685 ol ERTRBL D e ng
sol ubi | i tigapEdrBiperofabadiyargfdipt dfahe &t (edst @heqdyrhe?. . 55. The |iquid

coating conposition of claim45, wherein the at |east one conpound forned
fromat | east one polyfunctional isocyanurate conprises the reaction

Product ofs " apl &Nk ARANE ihostidh B b RS, ARErSAAE U idsPBAk

i socyanur i) at Peast one |ong chalh nonofunctional reactant
havi ng a fiaed agenucamprisefaiiorshawd or pyregerieddilioss sdicawess, aflumira, at | east
one pol yfunctional isocyanurate. 56. The liquid coatin onposi tion of

cl ai m 55, titanigs 8irgORIRCZIEION, SAXIdMdNAGIRPIR M 1 THERE? RS Pgnal react ant
conprises at |east 18 carbon atons. 57. The liquid coating conposition of
cl aim55, wherein the at | east one conpound forned from at | east one

pol yf unct4®nal The fiqyidrooating coengositesotf ¢leinn d8cwhereiprtioel at teast oneact ant s
further conprisi ng: (i1 i_% at | east one pol yfunctional reactant having at
| east twolatBagAogoat eppniees 8liedi ve with the reactive groups of the at |east
one pol yfunctional isocyanurate. 58. The liquid coating conposition of
claimd47, wherein the at | east one conpound fornmed fromat | east one

pol yf unct5@nal The bqyidrooadng coompoditiarsoft dlaim 48cwhereiptibelat teast oneact ant s

conpri si ng: rggll )aggF\t é&%ﬁ}isggg s%l( S HhoDABUs silica gel.

51.  The liquid coating composition of claim 45, wherein the at least one
flatting agent comprises polypropylene, polyethylene, polytetrafluoroethylene, Al,
Zn, Ca or Mg stearate, a micronised polypropylene wax, a urea-formaldehyde

condensate, or a mixture thereof.

52.  The liquid coating composition of claim 45, wherein the at least one
polyfunctional isocyanurate comprises tris(hydroxyethyl) isocyanurate, triglycidyl
isocyanurate, triallyl isocyanurate, the isocyanurate trimer of hexamethylene

diisocyanate, or a mixture thereof.

53.  The liquid coating composition of claim 45, wherein the at least one
compound formed from at least one polyfunctional isocyanurate has a Hansen

hydrogen bonding solubility parameter of no more than 6.5 (cal/lom® 2

54.  The liquid coating composition of claim 53, wherein the at least one
compound formed from at least one polyfunctional isocyanurate has a Hansen

hydrogen bonding solubility parameter of no more than 6.0 (cal/cm?’)”z.
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| socyanurate, and (ii) at |east one | ong chain nonofunctional reactant
havi ng a reactive group reactive with the reactive groups of the at |east
one pol yfwocebicmaadesi socyanurate (iii) at | east one pol yPomatscasaBseeact ant
having at |east two reactive groups reactive with the reactive groups of
the at | east one pol yfunctional isocyanurate, and (iv) at |east one
reactant conprising at | east one reactive group reactive with the reactive
groups of the at |east one polyfunctional isocyanurate and at | east one

reactive gEOUPTLERGh ket bariBol FAFE] HEIHUBARLRE ARicddBne one cur i ng

agent. 5977°A su eas coated Wth a coating deposited a
conposi t i eempeund ferinter from &f Igastios® pbiyfundtionpbisbtyamurafe comprisddthed. A
mul ti-layer conposite coating wherein at |east one |layer of the nulti |ayer
conposi t eraasHEN MCHUct pd Fea¢teBts ¢erpRisingy eestne BaFYRGtRgak he 1 qui d
oSl i e (T ol @5 3 8:8Pong lohg ShdIR G BhcfaRh rBdeiBnPhiihg &t e
conprising: (a) applying’a conpositi conprising the I'rquid coatTng
conposi t i graotile graupretiztive with theashctivepgraupsrofdhe tath e st loseraddunétional
coal escing the liquid coating conposition over the substrate in the form of
a subst antSP8Y3RUENt i nuous film and (c) curing the liquid coating
conposition. 62. A liquid coating conposition conprising: (a) at |east one
filmformng resin; (b) at |l east one flatting agent; and (c) at |east one
conpound B6npr The tiguidhepatimgataropogitiot ot clah 55¢ adtesmindhe ahedastiong:lofg) at
| east one pol yfunctional isoc%a urate an{j gl{)I at | east one |long chain

QF s atleast 18

monof unct FlAIMeRRIEpSliRNa! SEACTREL fgmprise carbon atoms.

57. The liquid coating composition of claim 55, wherein the at least one

compound formed from at least one polyfunctional isocyanurate comprises the
reaction product of reactants further comprising: (iii) at least one polyfunctional
reactant having at least two reactive groups reactive with the reactive groups of

the at least one polyfunctional isocyanurate.

58. The liquid coating composition of claim 47, wherein the at least one
compound formed from at least one polyfunctional isé)cyanurate comprises the
reaction product of reactants comprising: (i) at least one polyfunctional
isocyanurate, and (ii) at least one long chain monofunctional reactant having a
reactive group reactive with the reactive groups of the at least one polyfunctional
isocyanurate (iii) at least one polyfunctional reactant having at least two reactive
groups reactive with the reactive groups of the at least one polyfunctional
isocyanurate, and (iv) at least one reactant comprising at [east one reactive
group reactive with the reactive groups of the at least one polyfunctional
isocyanurate and at least one reactive group reactive with the reactive groups of

the at least one curing agent.

59. A substrate at least partially coated with a coating deposited a

composition comprising the liquid coating composition of claim 45.
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a reactive group reactive with the reactive groups of the at |east one

pol yfunctional isocyanurate. 63. The liquid coating conposition of claim
62, wher ewo 2bdw4ade6| east one filnform ng resin conpri seepCatusb@anssione
thernmosetting filmformng resin forned fromthe reaction of at |east one
pol ymer having at | east one type of reactive group and at |east one curing
agent having reactive groups reactive with the at |east one type of
reactive group of the at |east one polyner. 64. The liquid coating

conposi ti g OfA%@ﬁiﬂb?&ﬁ%@é@ﬁ{ﬁ@ﬁmfgg%@tat Rt bhalajdtbrane Hulonpr i ses

anmor phous or pyrogeni alumna, titania, zirconia,

zi rcon, tlayepzomiposit@goatng s depasitedXtame cdrapesitiod SonThising tpei ljuisbat i ng
conposition of claim§64, ﬁhfr'ei the at | east one flatting agent conprises
silica. 6892HgCIMPRPHOR GACIHY Tdnposition of claim 65, wherein the at

| east one flatting agent conprises a synthetic anorphous silica gel. 67.
The liquid coating conposition of claim®62, wherein the at | east one

flatting agent Acneihodsefscaatingm sylystetie copurigetdy| ene,
pol ytetraf !l uor t%l ene, m cronis

Al , Zn, Ca , t . d
pol ypropyl ene (@2PPYIG é‘ac-quP?r%nﬂ'%ﬁ9%”%9§b%?gﬁﬁcﬁ'@ 99@?91‘?"@0‘9 Rér eof .

68. The | pigith d508atIIE8stPPRIRNIdTARe QLbStratem 62, wherein the at |east one
pol yfu notional 1socyanurate conprises tris(hydroxyethyl) isocyanurate,

triglycidyl is@yyealessing therliquid goatingeympasiivn,ovehéne sdbsteatarimtiee tri ner of
Compos 1 BiMER! £ PaPsFasANGFRRE RURENEERY cast one compound (o) has. a Hansen
hydr ogen bondi @g cafihg®hé liglidredARgtRimdsitish.nore than 6.5 (cal/cnB)1/2 .
70. The liquid coating conposition of claim®69, wherein the at |east one
62. A liquid coating composition comprising:
(a) at least one film-forming resin;
(b) at least one flatting agent; and
(c) at least one compound comprising the reaction product of reactants
comprising:
(i) at least one polyfunctional isocyanurate, and
(i) at least one long chain monofunctional reactant comprising
a reactive group reactive with the reactive groups of the at least one

polyfunctional isocyanurate.

63.  The liquid coating composition of claim 62, wherein the at least one film-
forming resin comprises at least one thermosetting film-forming resin formed
from the reaction of at least one polymer having at least one type of reactive
group and at least one curing agent having reactive groups reactive with the at

least one type of reactive group of the at least one polymer.

64. The liquid coating composition of claim 62, wherein the at least one
flatting agent comprises amorphous or pyrogenic silica, silica gels, alumina,

titania, zirconia, zircon, tin oxide, magnesia, or a mixture thereof.
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conpound (c) has a Hansen hydrogen bonding solubility paraneter of no nore
than 6.0 (cal/cnB)1/2 . 7 1. The liquid coating conposition of claim®62,
wher ei n twe 2at6/d4e@st one | ong chai n nonof uncti onal reactamuSe@sPss73Les at

| east 18 carbon atons. 72. The liquid coating conposition of claim62,
wherein the at | east one conpound (c) conprises the reaction product of
reactants further conprising:(iii) at |east one pol yfunctional reactant
having at |east two reactive groups reactive with the reactive groups of
the at leagst o f i O i . : (e [nT ting
conposi ti 5\ of ‘?@?@ﬁpnﬁ% , m?e%%b?ﬁﬁ@gfa%g@?ﬁ’@gr%]@%%dﬂgg%é%%%onpri ses

t he reactﬂ@tﬂnFra@@ncbomfprisea@tli@ats conprising: (i) at |east one

pol yfunctional isocyanurate, and (ii) at |least one long chain

nonof uncti onal reactant having a reactive group reactive with the reactive
groups of zkhe lj: 3 i WA AL ji iy 4 | east one
pol yf unct |6§)'nal ﬂr‘%gg?@?ﬁ%@ﬁ%ﬁé@ﬁ%@??a%m%(r%gact I \%@ tgre((?lgpl)ésasrtg’ggt ive with
t he react flattingrageps cofmpries at syntiaestic amergiwugfsilivet gelnal i socyanurate, and
(iv) at least one reactant conprising at |east one reactive group reactive
with the reactive groups of the at |east one pol yfunctional isocyanurate

and at | gpt  OMRelGARS Coufirlf QURpEERSH b Balihidy, WirtRaRtiartodtionas of the at

| east one curing a i . A substrate at l|east partially coated with a
coat i ng dfigiting tagenhcomppisss tpotyprapyiené, giatyethilenk| palyteteadlworaathglenpodi,ti on
of claimg2. .75. A multi-layer conpgosite coating wherein_ at |east one |ayer
of the muffi CREFMY Strsels AUTISSIRERG PPRISAENT s Atied farmaigEvdSn

conpri si NgoAd¥hdait&lWrh APaLIFtheFoGPOsi tion of claim62. 76. A method of
coating a substrate conprising: (a) applying a conposition conprising the
liquid coating conposition of claim62 to at |east a portion of the

subst rat €68. The liquid coating composition of claim 62, wherein the at least one

polyfunctional isocyanurate comprises tris(hydroxyethyl) isocyanurate, triglycidyl
isocyanurate, triallyl isocyanurate, the isocyanurate trimer of hexamethylene

diisocyanate, or a mixture thereof.

69. The liquid coating composition of claim 62, wherein the at least one
compound (c) has a Hansen hydrogen bonding solubility parameter of no more

than 6.5 (cal/cm®)".
70.  The liquid coating composition of claim 69, wherein the at least one
compound (c) has a Hansen hydrogen bonding solubility parameter of no more

than 6.0 (cal/cm®)".

71.  Theliquid coating composition of claim 62, wherein the at least one long

chain monofunctional reactant comprises at least 18 carbon atoms.

72.  The liquid coating composition of claim 62, wherein the at least one

compound (c) comprises the reaction product of reactants further comprising:
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(b) coalescing the liquid coating conposition over the substrate in the
formof a substantially continuous film and (c) curing the liquid coating
conposi t iwn.2006M47686coat i ng deposited on at | east a port ipom/uskooda/ssTbst r at e,
wherein the coating is deposited froma conposition conprising a sprayabl e,
hi gh solids liquid coating conposition conprising (a) at Ieast one

filmformng resin;, (b) at |east one f{mttl n and ér at | east one
conpound fibrateenst oo® RAlYIUssERa  Tpastant GAWPE; W@Jﬁ?ﬁt@/q O4PBow gl oss

fC th It :’l% l;e%gﬂfé W?[W}H? réQEt a@@%ﬂﬁé%@tﬁ@gt it Bhé‘%oﬁgﬁﬁ&iddaq )éo@&aﬁﬁraltgas'[ one

conposi tion risi east one
flln}forn1ng resin and at | east one fIattlng agent, the nethod conpri sing
the step of including in the conpogsit | .east on%h nPound formed from

|
at |east bhe pbhgfigniiGasiiag qog@afgﬁauﬂnaf affh 63; Wheréln ast one

compound (c) comprises the reaction product of reactants comprising: (i) at least
one polyfunctional isocyanurate, and (ii) at least one long chain monofunctional
reactant having a reactive group reactive with the reactive groups of the at least
one polyfunctional isocyanurate (iii) at least one polyfunctional reactant having at
least two reactive groups reactive with the reactive groups of the at least one
polyfunctional isocyanurate, and (iv) at least one reactant comprising at least
one reactive group reactive with the reactive groups of the at least one
polyfunctional isocyanurate and at least one reactive group reactive with the

reactive groups of the at least one curing agent.

74. A substrate at least partially coated with a coating deposited a

composition comprising the liquid coating composition of claim 62.

75. A multi-layer composite coating wherein at least one layer of the multi-
layer composite coating is deposited from a composition comprising the liquid

coating composition of claim 62.

76. A method of coating a substrate comprising:

(a) applying a composition comprising the liquid coating composition of
claim 62 to at least a portion of the substrate,

(b) coalescing the liquid coating composition over the substrate in the
form of a substantially continuous film, and

(c) curing the liquid coating composition.

77. A coating deposited on at least a portion of a substrate, wherein the
coating is deposited from a composition comprising a sprayable, high solids

liquid coating composition comprising:
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(a) at least one film-forming resin;
(b) at least one flatting agent; and
(c) at least one compound formed from an isocyanurate,

wherein the coating is a low gloss coating.

78. A method for enhancing the flatting capability of at least one flatting agent
in a liquid coating composition comprising at least one film-forming resin and at
least one flatting agent, the method comprising the step of including in the
composition at least one compound formed from at least one polyfunctional

isocyanurate.
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