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RESI NS AND POLYG.YCI DYL ESTERS THEREOF USABLE '

THEREFOR _ The present inxegtion relates to out door durabl e
coating conpositions derived fromtertiary carboxyl functi onal

pol yesters and/or pol yglycidyl ester resin derived fromsaid -
tertiary cabBespor! %@%&nxﬂa'co%ﬂm ToMPOSPRIGNS D AE10 Wﬁ&?ibwﬁar boxyl .
functional polyester esi ns thensel ves and especi a I near
‘resi-ns,- toafOLYFSTERpRﬁ&é§§ ABD PﬁbY§L§§iD§E|@ﬁT@RSJﬂﬁﬁﬂﬁﬂﬁnﬂSARL%oly-

gl yci dyl-ester - resi-ns -obtai nabl e by g &gﬁf&ﬁg}ﬂg saird - - -- - tertiary
carboxyl functional polyester resins fein 10 partlcular t he

i nvention relates to pomder'coatlng ' conpositions, conprising said

tertiary carboxyl ' Lfuncti ol yester resi aid
ponegmders?‘é}'e presen“r%@?%& éﬂﬁ Esi%hﬁgd pr% uc°°ﬁdﬁgﬁ? ave been
obt ai ned byoating cmmp@glthensndecaved teatn neredrpgsidarbesyind show 15
i mproved out door %tems faor

ert yseq s ' |
manuf act ur i 5P Sk i%ﬁ?éars and/o’ﬁoﬁ\é\éﬁ'g&gf Js SEEDHFEFn i xt ur es

of pol yest&fdrived fromt5agayeé@lyha§9cz¢aaﬁb&w (fﬁﬁlc@ho@qatpdm made from
such - - m xtures usually show reasonabl e out dqor durablllty 20

properti es,eShRTFurtPeP2iApEBTEABAY : CAFBAXFofuRFEIonal PodXAStHfHent al

“point of vigwijhs dﬁéﬁ&@ﬂveénaﬁgdégbgﬂaaﬁQ& linear rie@aldd) and pafety
reasons the use of TAC'is viewed W't suspi-ci on. TdCis

rel ativel y R%9GeS$ RB®r CEAP EDFEPF?*—@)PH of the gesigyscg)tamPiere are

i ndi cati ong,qt u S Yot teaels t.p the Anes
Mit ageni ci t S;li;&id}t,f@sﬁ@gpg i ogﬁamggtlgurrsﬁﬁ\?\h%:lg%lar ;tqv{n@de%yldased

~especially ’thJ??tlaIY carborphothoetiopedabel veshet F&sdarsyl MO sims
Crogs- l'nk%%rtlcular the invention - relates to powder coating

compositions, comprising said tertiary carboxyl
. functional polyester resins aﬁd/or said polyglycidylestex
resins and to cured prcducts which have been.obtained by
using the indicated coéting compositions and show
5 1mproved outdoor propertles N
Wldely used systems for manufacturlng outdoor durable
-powder coaylngs are based on mixtures of polyester/-
.triglycidylisocyanurate (TGIC). Coatings made from such
mixtureSuusually:éhow reasonable outdoor durabiiity-w
20 - properties, but further:imﬁrovemenﬁ, also from an
'environmental point of. view, is désired; In addition, for
health and safety reasoné the use of TGIC is'viewed with
- suspicion. TGIC is relatively toxic (Rat Oral LDgg of
0.4 g/kg) and there. are indications that the compound is
S 25 mutéééniclaCCOrding to the Ames Mutagenicity Test. |
'Other-sYstems whichfarenwidely used, especially for

automotive topcoats, -comprise acrylic resins cross-linked
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wm 2 e . . -with a nelan1ne fornaldehyde resi n and/ or (blocked or

unbl- ockecW0|9§@El}anate systens. The curing .reaction of Eé’ﬁ?!ﬁ“%&/stens
however, is environmentally not very. friendly, as (usually) :
met hanol is released. Further, 5 t Iy s system does not offer the
required | evel of - resistance against acid catalysed hydrol ysis, in

part i oul ar_a9ehnst nYdhobuses e dehycACldidl na /B pipcied ox ol ating

to the presence of uric acrd rn-rain ) I on,
- resi.stance. ag)ainskedl)t u.awlcqﬂaetatler ISyehitatnson THe curlmn‘ ztdracstnsqmtﬁn | S
usual |y reasongb Qut there are clear: QSSIbI|ItIeS for

| nprovenent . systens, SV Verdo&tsl ﬁ&vcl&%&e c)‘r‘iLsy AEX te(fed‘hy solid
gl yci dyl est etﬁenhngl,nad uyasmeaaty)omettfhe&& hjss-veleased Further,

(4- hydroxyp ane blsphen |chl hydrin are
knO\%n_ al reagg ¥ Bh(jic’r‘lsnémtﬂ?gfﬁ’r) ég’ qulreﬁ{ g‘(ﬁjcﬁ%s ¥ epared on the
basi's of th@é@:.%@ﬁﬁ@&l bigeissdr @cid catalyesddtBtragai st fiydrol ysis,
however, they show_ a | ow ' ul traviolet resistance and are {her efore

not suit abl BRF&AcUlaT agajmst dydtody Sisydus i a afgh T | ¢ YRR Hor
durability Eglatlngsﬁ%ht%% RiHesEnRG RA tshlPhdiionmtiyei d %ﬂ@t Sinln th' S

respect reference i's made to EP-0720997A, espeC|aIIy : gure 1, from

which it app8t§icRat thewdesistanaregainst W%Eﬂm@-?moalymdyl
ethgy of 2, beltms system (& f@sdfaqugana%warﬁ)t ik fe upDeL1 05

conmmer ci al pol yester/acrylic¢s resins only show noderate weat hering
resi st ance. POSSlbllltleﬂJﬂ%ﬁ'M@Rﬁﬂ?%ﬂﬁﬁﬁwm for coating conp05|t|ons are
based on gl yci d)_slog,hlg_gr% Qf cgq.(?[&t dydncardals . sd0fa i nstance
hydrogen_at ed bi sphenol R Eji%d he z%sence of s

glyc1dyleste*s obtained by reaction of 2,2- ~-bis-
{4-hydroxyphenyl)propane (blsphenol A) and epichloro-

15 ‘hydrin are known already for a long time. The cured
products prépared on the basis of these cdmpositions are
resistant against hydrolysis, however, they show a low
ultraviolet resistance and are therefore not suitable for
ap?lications requiring a high.quality outdoor durability

20 ~ such és building parts or automotive topcoats. In this-

- respect reference is made to EP¥0720997A, éspecially
figure 1, from which it appears that powder coatings'
based on EPIKOTE (di-glycidyl ether of 2,2-bis-
:(4—hydroxyph.enyl) propéne)' and a number of commercial -

25 '_ polyester/acrylics resins only show moderate weathering
re51stance ' -

Other known systems for coating compositions'are
_based'on glycidylethers of hYdrogenéted hydfocaibons, for
“insténce hydrogenated bisphenol A. Due to6 the absence of

30 an aromatic group, the UV resistance of.the hydrogenated

| ' cémpound is better than the hon-hydrbgenated compound.

However, due to the presence of an_aliphatic ether group,



30 an aromatic group, the UV resistance of the hydr ogenat ed

conmpound 3 R@LiRr than the non-hydrogenat ed corrpound PCT/EPRRYA! - due
to the presence of an aliphatic ether group, oo WD 98/ 37119

PCT/ EP98/ 01121 -3- t he out door
durability is still relatively low, whil& - al so the acid resistance
s | ow. I n European patent application No. 0612779A, ' - US

pat-ent No. 3h$4@uM§ponmduﬁqhn#mnmnxsh@tll;oneleg3vahm ow, Whiépanese

pat ent appI| Iy 89263 : ‘tertiary carboxyl
functi onal §1yes reéiné?%éée cg }SA%escrlbed The actually prepared

exanpl es, howev@m Eunppean patenﬁ dppkicabhiorsios 66mﬁﬁ7§ﬁmg ar omati ¢ Ce e
di.car boxyl i id he. case 0 esi,ns Q@sed n 10“_

bi sphenol %gs pcﬁtseéﬁ%g\god a ove s%%?eébf%ﬁﬁgtgab%% i\] 159485 8 ‘fhese

pol ygster remigihesd Ipathmt aa;bmwtramubet JP-A-58, 180sRgtance and thus
are not - SU|tabIe for hi tdo durable applications.

Fr om Eur oped? %e%nﬁ %\r\%cmnakppaézaagﬁﬁ 3851nS 83%d EP- 0720997A

certﬁu n li \rllmewshdxerraecar VTled upd:ma%y preplarégr bﬁﬁmpltéﬁﬂchbﬁﬁ&lerp?|a)&@t ers
are-known whig pro en ied in coatin i.tions
certain prodresdasie A on res%QFt?@@PéﬁEEPSnﬁﬁP@aGFcoﬁthEg lity (WV

stability) acids. THk/ &5 simnege agakasbrhydeokusinsi Bakka e ed state. 20
It wll be appreci-ated that due to i-ncreasing requirenents to

modkPn i ndustirsehenelpbl3edtsaEFsgd above, EHFFﬁSsPFPGH§t§n@rm?P€qq1

particular ROMIET KON | Pl yester r&9MRESHELANShEAr 223 8ROT ¢Ha AR &
envi ronnent al reasons there is still a strong need for further

i npr ovenent usfsiprance apg dtheatprg Bekpsyitebhs, fBy bdohg additati ve and
in gdgagaaufggf@eépﬁigégtggngater|als |nprovenent of the

curing characterlstlcs especially lower tenperature
"From European patent appllcatlons Nos. EP-0634434A
15; and EP-0720997A certain linear tertiary aliphatic
| carboxyl functlonal polyesters are known which. provrde
‘'when applied in coating compositions certain progress as
to the requirements of outdoor durability (UV stability)
and resistance against hydrolysis in the cured state.
20 - It will be appreciatedrthat due to increasing
B requirements to modern:industrially applied coating
compositions and more in particulartpowder coating
compositions for economical and/or enﬁironmental reasons
‘there is still a strong need for further improvement of
25 said coatlng comp051tlons, by u51ng alternatlve and in
| partlcular cheaper startlng mater;als, improvement of the
curing charécteriStics,'especieiiy lower temperature |
cure, and under ellmlnatlon of env1ronmentally unde51red
solvents as well as 1mprov1ng certaln properties of the
30 cured product, espec1ally 1mproved flexibility,
i ' weatherlng resistance and acid resistance and/or by—"

products.



cure, and under elinination of environnentally undesired | sol vents

as well as inproving certain- properties of--the-30--- --.cured.-product,
especi al I'woissprma®ed flexibility, weat hering resi st ma':Pawanatu d
resi stance.  and/ or by- products. WO 98/ 37119 -
PCT/ EP98/ 01121 -4- Fr om
t he above follows that there is still -a 4eed for resin system -
conpositions (cross-linkers and/or. epoxy - . conmpounds) - whi ch are

particularly suE‘lrainI ehéoab@'ye ifltbllows ‘thamowderecdat istgl ldorgpasedd afisr whi ch
conposi tions_are y non, toxi ¢-.as -conpared to-the current .
poIyester/TEFE}ngyé&gmaﬁﬁngﬁﬁ %ﬁﬁ (ﬁﬂiﬁﬁﬁerg)anéy

cured st at ecombesadsyswikhs laae (ﬂ:arb culaﬂfsﬂfs&fﬂ‘lﬂbﬂ.él”lmr a;selml vely low

curing tenperature a qod cured. duct properties.
It is there?8?’geénc85’j%é&g SOMRRS T EAAR thg’ %’\‘if%{%“wns ar%cu d

fungional pehyeskeny’ esnNoxilcelgy &f&mpalﬂéwado the cur¥&stns, in which t he
acid-functionalit %hy conprises tertiary aliphatic carboxyllc

aci d functiBR&VE Gaf systems and 1hawe REFSE T AEIRPE 0 form

pol ygl yci dyha&healﬁy in theSidiredSalthder thdde BN dnieidonal
pol yester - resins and said ponegC|derster resins are partlcularly

sui't able foPrG§€IPP16Uﬁ@@M'%ﬂﬁ%ﬂﬂﬁ?%ﬁ%ﬁkﬂOWxﬁﬁﬁ%ﬁﬂ tempera®yppodhdi ons,

‘which are rgbahlﬁghgde? zyfgﬂé&tles friendly and which provide
nore in parficul ar weathering resistant and acid resistant cured

resth matrices. Tfhés theref%l@ﬁbrﬁ&s’l&ﬁt tCrfe thes i inventoni g pecvheée
ELEEEBE. S T R A e i A e A T PR
t he polyestgesagghngndwhmﬂh(ﬁhqnaqmdfﬁgnctlonalltv only comprlses
tertiary aliphatic carboxyllc acid runctlonallty, which
can be readlly glycidated to form polyglyc1dylester
15 resins. Said tertiary carb0xyl functional polyester
resins and said polyglycidylester resiﬁs are particularly
suitable for use in outdoor durable’poWder coaﬁing
compositions, which are relativelY'environmentally
 friendly and which provide more in particular weathering
20 . 'resistant and acid resistant'oured-resin-matricesa The
backbones of the resins according to the present _
invention do not comprise any ester functions which are
susceptible to hydrolysis ﬁnder relatively mild con-
ditions,.and the polyester re51ns do not comprise any
: 25 -~ functionalities which are UV—sensrtlve The end groups of
_the resins {i.e. in the backbone) according to'the
present 1nventlon are preferably carboxyl groups,
especially secondary groups, but may also be hydroxyl
groups, especially secondary groups, or, optlonally,
30 _'_ esterlfled hydroxyl groups o I
_ Accordlngly, the present 1nventlon relates to
:tertlary carboxyl functional polyester resrn obtainable

by reaction of:

GRYYity in the



25 . functionalities which are UV-sensitive. The end groups of

the resi RGobs/3AL91 N t-he backbone) -according-to-the --- POTAEPONOI121 -

i nvention are preferably carboxyl groups, ' espeC|aIIy secondary
groups, but may al so be hydroxyl - groups, especially secondary
groups, or, optionally, 30 est eri-fi%®ed hydroxyl groups.

Accordingly, the present invention relates to tertiary car boxyl
functional @bl y@ttéeaséspneostlaphattlle compoundhA rcmmnmru; two WO
98/37119

PRI ariphapip hysroxyl sromps which mef STty ve

aI i phat iC hqdpoxwa*gr ompeammnyayxyMthmeandya beertiarya primary.

.secondary_h y up. and a tertiary. ~ carboxyl -group, 5
opti ona ¥?y¥§%§io rg%?% hydroxyl conpounds B each conpound -

conﬁr|5|ng bo aptmbaaldyhpdeoxyingm@umydMuxyi compounde)\B gasdich
I ndependent |

be a .primar cond dro roup c)
at | east on%ggyePBQIF8W§r|516§%83§§ é¥ydr°x%%ﬁ%5 C'RYGPr i si ng
tvvo secondamayaéaahatmeoernlaemﬂly be.a ngirxmmﬁ &f $deomdeydrhgerbReneof,
~d) optionall g one or nore dicarboxylic acid conpounds D ' ~conpri.sing
two al i phat PECEBrboxyl groups or the anhydride - thereof, and 15 e) -

optional |y gjthgt oaaser oer eyeqmqqryietﬁ_&wn@tmc acid oOne primary or
secondary hydroxyl group and qptionally tertiary carboxg' group,

“or Mhe or nBPEPRBRAGC&r HFERALISING, two %ﬁﬁQPQ%ﬁ%dﬁH§$Q§lQxﬁﬁﬁ?%*h _
primary or égggﬁgagy the anhy&yﬂg@quhéyégg) t oget her wi t'h equi val ent

nol ecul ar anounts of "one or nore. conpounds F selected fromthe
" groups defi®@ed PBELiANgAdyBone or more dicarboxylic acid compounds D
_comprlslng two aliphatic carboxyl groups or the anhydride
thereof, and _.‘_ _ ' _ | |
15 e} optionally either one or more:compounds E comprising
one primary or secondary hydroxyl group and optionally a
tertiary carboxyl group, or one or more'monocarboxylic
acid compounds G,'comprising a primary'or secondary
carboxyl group, together with equivalent molecular
20 . r.amounts of one or more compounds F selected from the
 groups defined for A and B, 7 '
the molar ratio of compounds (A+B) (C+D):E:?:G being
(X'l) :X:K:L:M, whereln X ranges from 2 to 14 K ranges
o from 0 to 2 and L ranges from 0 to 2 and M ranges from 0
25 _to “the value of L. _ _

' _ Preferably the compounds actually selected as A 'or B
and F are the same, but in pr1n01ple two or more |
dlfferent representatlves of the group defined for A and
B can be used actually as compounds A, B and F.

h 361:. :. N Another aspect of the 1nventlon is formed by a
H _process to prepare the herelnbefore specified polyester
| re51ns Sald process is preferably carrled out until all,

or substantlally all, the non- tertlary carboxyl groups as



the nolar ratio of conpounds (A+B):(C+D):E: F: G bei ng (X-1): XK LM

~_wherein X ranges.from?2 to 14, K ranges
fromO two3dsamdd9M ranges from 0 25 o5 to the v];llr 321 gftﬁpérﬂgwhﬁﬁnges
Preferably the conpounds actually selected as A or B ~and F are the
same, but in principle two or nore different representatives of the
group defined for A and B can éé used actually as compounds A B
and F. 30 Anot her as of th |nve ‘H}éfhéégf¥35$w -
process toipi&paréyt RECHENE ﬁ reer dﬁ o1 yest 6r e@ sins.

. Said procegs iacpnekanably Gabstedhtas ta]ll a 1 |
~all, the non-tertiary carboxyl sg%_‘roups “le'm ydroxy S MSt antially
: PCT/EP98/01m2L1ally present: in the reactlon mlxtureshégg é%aggég

N ftlally
present. S X a '
Subst ant | a le?%g]d] a%g?lg)gﬂ %ﬁéﬁﬁﬁﬁ%&lng ma?er:cr;l (La).;ﬂée;dl ali1:t 9
reagtion. mwifllr @m@p@m&@? that lns"o%‘iﬁérﬁf‘? nb“%rp‘f‘%% %If“é%‘f
starting naterlal use | e b

' €G) 24 t
pure (or alpﬁ’dﬁ compoqmdé uAr e) corrp\(/)%ndEs 2{?6@@& j D, Eleo Iﬁﬁﬁ%ﬁnssegfﬂsgf the

" mixtures of¢wo: or mord vmompoumd@ Zt,orﬁ)odhdsDA Eg, fcan@) GE'“a?f Bﬁghéeﬁ“ay be

. used. The co ds. A n

i) y a I t
branched (&8 GHRA n%? t)wy‘l S%Oﬂ%'oun sEandE%?gfgrgﬁi@yggfe‘ﬁghg ok o
Substltutedyt&héﬁéﬁfLﬁyﬁlﬁthdgpcmmbylbg@mpﬁuyds and preggﬁﬁpggeaﬁfdroxy

and/ or car boxyl o Th ; u I alyl "
used ab
i n8Pcat es. 2t St ?i&ﬁte eby anygggncB%g 3?a§?§ag% |§§§t°8§¥ nnrg ove

1Sy gbinet hcny s senriombedpesoral beTene ot 1
react ed. “SubStantlair hE ¢ @?%/PEFQ gé%égg%?ﬁg?uncltéisgﬁgl Qgé}tygs%?gr}'sr QSYﬁs
92%, preferably at least 95%, more preferably at leas
o .98%, still more preferably at least 99% of the orlglnal
15 non—tertiary earb9Xyl groups .or hydroxyl groups have
reacted.’ '
The tertlary carboxyl functlonal polyester resins
~ thus produced are practically free from non-tertiary
) carbdxyl groups or hydroxyl groups when they have an acid
.20 . value which corresponds to the theoietical value cal-
| culated on the basis of the amount of tertiary carboxyl
| groups of the reactants as initially present 1n the
" reaction mlxture and the amount of reacting carboxyl and
hydroxyl groups. The term “practically” is used herein to
25 indicate a deviation from the theoretical value of
| +/- 8%, preferably 5, more preferably 3%, at most. This
" is determined by standard alkalimetric tltratlon
' For those skilled in the art it will be understood
'that'the molecular weightfdistribution and number average
30 - 'moleCular weight of the resin produced will depend on the
spec1f1c reactants and the ratios applied in the process
of the invention. Whilst the tertiary allphatlc groups

"_present in compound A and optionally E practically do not



t hus produced are practically free fromnon-tertiary car boxyl

- groups- oryydai9igsl groups when they have an acid 20 . VagEMIsIoEie1 - -
corresponds to the theoretical value cal- - -7 —culated on the basis of
the amount of tertiary carboxyl - groups of the reactants as
initially present in the react?on m xture and the anount of
reacti ng carboxyl and ' hydr oxyl groups. The term"practically" is
used herei nrieact?2mnder ﬂhwlawiaﬁzctemtmm oasmfmi:btﬂcbm éxhpbbseédcal vaI ue of
+/ - 8% . preferahl ref eraably, 3% :
-det-er m-ned- 8§ 5&5%%%0 %ﬁﬁrﬁ%r ?F%Ig%ﬁggatlc daPboxyl ﬁBPuPﬁose

~skirfled in hh&haretpllhtawﬂ}ldﬂael unRdensd (XQéirfoJ.med undéhastihearsl ecular - - -
wei ght di stri_bution and punber average “npl ecul ar wei ght of the

resin produédkadiine FEHE AP pereby a PO%}b%%YH@Y-r%%E?ﬁnF@séﬁdctaﬁ’e |

ratips appl bed gyt iR PHAGRSS contains a of o Neyd Py EDE 49D N bgbnt he
tertiary aliphatic groups - present in conpound A and optionally E

practlcaIIyQQQQQﬂtr usually lqmgq%yﬁﬁql@ 5% by welght based on the

PCT/ EP98/ 0112} 51, weight of the composition. Further; as du 5 react
under the esterl ‘i'cat on con Iti-ons enployed, - -glycl atlon of these

tertiary ahgﬂmnmdaﬁxﬂﬂxhqmdky(inm;hydrblyshﬁtQfebhﬁaxgﬁ¥urbn0&bnnbe
performed u r I

ponegC|dyF% er res éﬁ%ﬁ]%? 1oﬁ*$§ﬁé§§%§ﬁ2@é%ﬁﬂ€ con?gp%sggelo
hydr®l| i zabl E€dmdeaerthe polyesiant emslmlsuafl yhé opeesenhtnifveaihpnweirght

based on the 0Si Further,. _as during .
,egC|datlonphrﬁﬁﬁf%ﬁﬁ}¥1cﬁ()%égé % t %aﬁéﬁkg £ éOWder occurs and

t hus no | owowsteicigsr mnﬂxﬂéwrnthhésahsendé of reiatﬁedlytmewpolyester
resins of the.p eaen |n%;nt on are particularly suitable for the
preparatlon“}fﬁ;L coatlngs, in view of the absence of 3

relatively low It will i amdafsfoedlueist in the esterification

15 reaction the reactivity of'primary hydroxyl groups is
higher than the reactivity.of secohdary hydrokyl groups,
which in their turn are more reactive than tértiary
hydroxyl groups. The séme q;der of reactivity holds for
carboxyl groups. Acid.anhydrides are more reactive than

:20 o .the corresponding (di)acids{ Furthér,'substituents at the

| beta-position of a hydroxyl group or carboxyl group will
usually influence the reactivity, and usually will result
in a lower reactivity. On the ba51s of the reactivity

_ orders it will till some extent be. p0551ble to predict

25 - . the“most likely chemical structures within the molecular.
weight distributions of the above described resins. In a
preferred embodiment'of-thg'invention_;he order of
-additidn_may be chosen in such a.way (by first adding one

§ ‘equivalent of anhydride C to twd,equi&alents of
30 '._ dihydroxyllcompound“A, ﬁollg@ed_af;er.;pmpletion'of the
| . reaétion by_thé remainder pf:thg_ﬁtqrfing=comp6unds o
included a second batch of A és,éompanp; F) that the |

smallest molecule.fgrmed_wil; alWays_compriSe'tWO_'



It will be understood that in the esterification 15 - ~reaction the'

reactivity of -primary hydroxyl groups-is. - . - hi-gher -than-the- {eactlwty-_------
of secondé@ 98K oxyl groups, _ which in their turn BEEERS@IHcactive -
than tertiary hydr oxyl groups. The sane order of reactivity holds

~for - carboxyl groups. Acid anhydrides are nore reactive than 20

the corresponding (di)acids. Further,” Substi tuents at the

bet.a-position of a hydroxyl group or carboxyl groqo -
usual | yi nf | BRhEE ERE” PEalt PR t FRTgRd Med@AULEsa] estJ}“cS having % na lower

reactivity. nOhetitabagks gt bEeakeaRHst 100, This Ay SHdt Wtdedill -some-

extent be possible to-predi-et -25 - - the-nost |i-keky-chem cal- structures--

- within the gb¥eédpaion even the; @H‘F—ldﬁeﬁtr eSS FHOHC RS descr i bed
resins. In gelativelyPhehSr En%‘ie%ﬁﬁ*i%ci’ wtghcﬁ the IMENt] Orbyf he order of

addi tion .may be chosen i n such a way (by fir'st adding one

equival ent bexarhgdtvdefctbe pmde@ﬂ vd enpeatedo. di hydroxyl corrpound
A, followed aft c Lactio £mai nder of
“the starting co’?}{p‘1e ﬁgﬁyggkgn} q'fnt ﬁegégtaesse"{cond r{}%yé,t&% as conponent F) _
that the inventdpnl bast pmlfecmlbelyf dJmmawpmoctinaw.s asnmgrisesiib

WD "98/ 37119 9
- -8- B esullecu &Pt h-'&ggreg t % & ST % of Crg ﬁf iBcg‘t()%{aw hg a
nol ecul ar V\etglntmi; gbmpeastds/@r Haid rmelmsastﬁaais asf:teerpreferabl;gllyﬁdat i on.

- ev t he sna IIe (L)Lecul p055| bl.e ha rel a.tlvel hi gh nol ecul ar .
weight, and JERRGE 18"? FESBERH (1 TP QYRS pﬁ%‘ifc‘ill?% Bhett ed.
The pol yesterxel fbemaedioat @< ltStedelsltdﬂ"le‘:'ln'r(ﬂSEUﬁs present iiwettie oresie
result. in the highest Tg

Ferper at uy cB=cKRerBr offass e ‘shouny of moly LMAIAL 1SPRar e Bol yest ors
are preferaEEpebually three- and four-functional compounos, is -
preferably less than 25 mols, preferably less than

15. | 15 mol%, more preferably less than 5 mol% of the total

" amount of starting materials. _ | '

- The process which may be used to prepare the
polyester resins of the present invention may be carried
out.eccording to conventional esterification methods, -

20 _ preferably by azeotropic condensation. In particular,”the
condensation is carried out by charging the starting
compounds to the reactor, followed by reaction at a

'temperature between 120 and 220 °C, and the reaction is
continued untll the non-tertiary carboxyl groups as

25 .;nltlally present in the reaction mlxture have dls—

) appeared; Usually ‘the reaction is complete in 2 to
'12 hours;'often between 3 and 8 hours. ihlthe case that
compounds E or F and G are ‘intended to be ‘the end groups
',of the polymer chain, they are preferably added at the
30 end of the reactlon, as otherwise the compounds w1ll also
B 'be 1ncorporated into the chain. In the. case .of & mono-
fuhctlonal compounds E, or a pre- condensed monofunctlonal

' ‘combination of F and G, it is also poss:.bl_e_ to add these



10 functional with respect to the groups participating in t he

formation ester functions present..i.n.the. resin. ?ﬁ%ﬁ
" Thus, the“ﬂ%%%ﬁilof pol yfunctional conpounds, - espeC|aVP fee- and

four-functional compounds, is , preferably | ess than 25 nol %
preferably less than 15 15 nmol % wrope-preferably less than 5 nol % of
t he total amount of starting materials. The process

which nmay berdisechios piepehe sbert. of thepekwestion, e Burdhnd htheresent
i nvention may be carried ‘out- accordi ng‘ to conventi onal

esterifi catiiit FetPodsin2bhe Cas%rEPéFaEPV‘“‘B&# &z EotPofine. SéMferishtion.. In -

particul ar, é&l@:ound A-ogopfeppayi-RAyF 8168 bee@aadla By -&har Givag4 her -
starting - nmpounds to the reactor, followed by reaction at a

t enper at ur e %t%‘F‘%Z@h%nHQQQBlPEH] C, and the reaction i's

cont gnued unti | éé}?ef@:[‘l&ef%aﬂeééil%%x' r@heWBI 3% 4ater id Hddally
present in the reaction m xture. have di s- appeared.- Usual |y the

reaction is.tEionp@tenthl 2at peaction produslr ¢ obtad nigst wheies kil @1 hours. .
In th d d
n the case e 1 value whEQHPQUEggsEoﬂﬁgyt%”‘th@ a?‘era:brél 3%: dé’tc?%{beet die_en

..groups arn are pre e 30
end of. the rnmnrm’d Be abbeew Ir gheecedptiedusa ldf ainsgo or more be

| ncor porated i nto; fhe, chal Cajcgl&m%scagﬁc?lf a3 E‘?L@:%tymlnor%c{ uncti onal

conmpounds E* or a pre-condense nof uncti onal idtion of F and
G 1D is al S;mrm!ssltbénesulpﬂdnh.heaeld tJ.n octo%e98/23.?1b193ctoate and _
PCT/ EP98/01 1 d, reactants at
the start of 1‘?‘8a16%%ﬂ° 8?“8u?‘ﬁn8°§h§equlre aélgctpr(?r?eﬁafm%en%ase t hat

conpound F icatdieysantsaased. Howetetpoudddésdired, tafre\estryr iafiseethivomdded
at the start_of % durlgg the reaction. 5 - Cenerally the
azeotropi c reHovRYSHrmat &P on- _ tinued until a reaction product

I's Obtalned\Mﬂ(ﬂh@aﬁoﬁyester resins of the present invention are
15 sultably derlved from compounds A selected from compounds
comprlslng a tertiary aliphatic carboxyl group and two
prlmary hydroxyl groups. Sultable compounds A are alkyl
substituted dlmethylol acetlc ac1d compounds, the alkyl
. ‘group belng a llnear or branched C1 12 alkyl group,
20 especrally a Ci-4 alkyl group A preferred compound A is
.dlmethylolproplonlo ac1d _ _ .

" The polyester resins of the present invention are
sultably derived from compounds B selected from compounds'
comprlslng two allphatlc or cycloallphatlc hydroxyl

25 ,_H'groups Sultable compounds B for use in the present
invention 1nclude optlonally branched allphatlc or cyclo-
:gallphatlc compounds Especrally compound B is a straight
. chain alpha omega—alkanedlol compound optionally sub-
' pstltUted by one or more C1 4 alkyl groups, a cyclohexyl
30 ) compound comprlslng two hydroxy groups attached to the
. .cyclohexyl rlng optlonally substltuted by one or more
_ C1-4 alkyl groups, e.g. 1, 4 cyclohexanedlol, or a
perhydro oisphenoi compound, e. g a hydrogenated



acid value which corresponds to the 'theoretical valué as “referred

~to _above. In general . the use of one or nore - esterification
cat al ystwo smefivas di butyl tinoxi de, 10 par at ol uenesuPSFHEFOOLE q, tin
octoate, zinc octoate and lithiumricinoleate is not required, and
preferably no ' catal yst is used. However, if desired, an ’ '
esterification catal yst may be Qséd The pol yester
resins of the present invention are 15 . SUItab| derived, from conpounds

g\r f,ﬁ{)eg;gdf’ﬁﬁ@mem"p@ms F C°m°°uft<bﬁp%%f%a%lrewraﬁ>9n%|l?phat?c car boxyl|
Carkyl o W%aﬁ%%ﬁ %qﬁl '%} hy] L2 DELMPS1 0 BUESABSEN & O pgsiAgare

_ acetic acid conpounds, e al kyl _
%{oup]be:E@FaﬂqlﬁﬁnanhO¢NanﬂmﬂxP§§x9mélhYk§$b§¥bﬁbte§0by °nee§EeC|aIIy a

“CQerr]alkyl aroun., A R A\L&iol1 optiofhiByhy¥hBlpropionic
aci d. &ﬂ?’e ]1? %5% %f‘ %el%reg%n%ol nve%t ion are

suigably desrﬁl\;taitéd dmy ocmmonmdsofb sredadmybdgrbbnﬁeorrpounds -
conpr si ng “NO a];%?csge;% ?ﬁéfﬁs'gf'a{ﬂug B¥Q£8§¥'1§§enuon%9@ps

Sui t abl e corrpo resent ention i nclude,

optional | y diriandied edipheditran cqmpounds c selabtpdaﬁmmcgmgﬁ%ls
-Especially conmpound B is a strai

-conpound<nﬁ9@ﬁﬁﬂ?§n%u%w° or thrg%t|?Fﬁ?%ﬁa8§yghgogrgggggag?gflran?g;FLl

groups, a GuLhobexylic3bcid gré usd enspahhydgities khdre
attached to the - cy c?ohggpp ¥ y g perery .gr oups

mie | Suttehly ePREPUGRBURSETE. SO SHeRpIFoREXARArsPT hrtdt 71 O

perhydro bi sph@nphnBRPOMEehy E-Bexahbue aed a decad
PCT/ EP98/ 01151 PhiEANTP y®-Bexahi bgg“m‘l aci ecahy¥Pod8/ 37119

bi sphenol m@hﬁl%bﬁﬁéuﬁacaPP@?‘&laﬁl ?C&Slr'rpﬁﬁ?ﬁlﬁ’mlgtlhé’lgnetetra"
hydrophthalic acid, methylendomethylene- tetrahydro-

phthalic acid, l,4—cyclohexanedlcarboxyllc acid and
15 l,3-cyélohexanedicarbbelic acid or the anhydrides
thereof, or combinatioﬁs thereof. Preferred compounds C
are cycloaliphatic dicarboxylic acids, especially
‘cyclohexane dicarboxylic.acid dptionally Substituted by
one or more methyl groups. HHPA, espec1ally the anhydride
200 . 'belng partlcularly preferred.
o The polyester resins of the preSent invention are
suitably derived from a éompound'D'Selectéd from |
" aliphatic dicarboxylic acids or the corresponding
'.aﬁhydrldes, especially an alpha'omega alkanedicarboxylic
25 : 'ac1d optlonally substltuted by one or more Cl 4 alkyl
' 'groups _Especially D is an alpha omega alkanedicarboxylic
' acid'comprlslng between 4 and 14 carbon’ ‘atoms.in the
alkane ¢hain, espec1ally between 6 and 10 carbon atoms.
'Very suitable compounds are suberlc acid, azelaic ac1d
30 °  sebacic acid and 1,10 dodecanedlcarboxyllc acid. -
o Compéunds D having an ‘even number of ‘carbon atoma are
preferred, as they usually result in higher melting

points.



strai ght chain al pha, omega- al kanedi ol conpound conpri si ng up to 8
..car.bon aw%yp,? gonally substituted by one or . nor epOeiERYS/01gZOUPS OF -
cyclohexane optionally sub- 5 stituted by one or nore methyl .
groups. The pol yester resins of the present invention are
suitably derlved from conpounds C sel-ected- from conpounds
conprising two or three, preferably two, secondary carboxylic acid
groups, or the Ve ﬂ&ﬁ,ahﬁrte@fbelesed 1nsﬁhea?|"@s§ﬁlﬁpﬁ.%ﬁ@31t@cafet.§ or
exanpl e hexahydrophthalic - aci d gHHPA met hyl - hexahydr opht hal i c
. acid,. decamﬁwtbbly an alh@@ﬂthél@ﬁecﬁp QﬁﬁéﬁbﬁﬁécaeA&OhéﬁdonethyIenetetra-
....hydropht hal 1! e tr - ms, tdyd1py acid,
1, 4- cyclohér%grf@%“ca}%E g%#gfgg E s égxgbgygfghexangﬁgbarboxyl|c
acid or thewdyidrated by a terthererof:ar@pxaénﬁm@w o itgadY et . Preferred
conpounds C e_gyc ati Lear hi ¢ paci ecially
cyc ohexané” d?c%?%%§§$l%Eéc#ggbégp’éngfgyggu%§?¥%utgd Q§, o one or
nor e nethyI1@bmmmnolkWEMyleabeohaﬂbycwhéoaﬁnydmwde ENCtheﬂﬁﬂQ%;and
particul arl refe ol.yest el g ent
i nvention d%@g oxyplvaléﬁl?ﬁbpy gmpegﬁﬁf%o%¥a%bo d%ﬁth%’selected ?rom

al i'phati c dil¢acRodyesCnaei dSmplrlbbeauqr lb&&mn(ﬁm@tlonal graupy der des,
- especi ally an al pha, omega_al kanedi ca ac N y

subst i t ut edS#yS bhEUSR T fior 8XBFRE: PRSI b?’dxr%xy(i g"':oué}so 758 O@sche‘%lgﬁi Dis an
al pha, onegapalt kaaesbgLbg¥phipC Preferablacichnpopid rlgs betdwexy4 and 14

carbon atons in_the -al kane chai n, especi-ally between 6 and 10
carbon atongivalic acid Very suitable conpounds are suberic acid, azelaic
acid, 30 seRaghCopeidnand chmbi ndedecaredi @r haxyd aiswd din the

Conpounds D having an even nunber of carbon atons are ferred,
as they usUB¥P§ngs&PVePﬁlﬁPgh§PQnQQWHﬁfn is syifiahly Selecgeg VO

98/37119  f£yom the same groups of compounds AU D133 A and B.
15 - A preferred compound F is a cyclohexanedlol_compound
especially 1,4~-cyclohexanediol, or dimethylolpropionic
acid. '.  | .
_ The compound G to be used in the process of the _
_ present invention is sultably a (cyclo)hydrocarbyl group
20 comprlslng only one carboxyllc acid group. Compound G is
o especially an_allphatlc or cycloaliphatic acid, more
especially a secondary acid. 'Preferably compound G is a
cycloaliphatic ac1d more preferably a secondary cyclo-
'allphatlc ac1d A preferred compound G is a cycloalkyl
25 ” carboxylic acid, espec1a11y a C5-C8 cycloalkylcarboxyllc
acid, more preferably cyclohexyl carboxyllc ac1d
| . As descrlbed above, compounds A,.B, cC, D,_E, F, and G
are hydrocarbyl groups comprlslng one or more hydroxyl
_ - and/or carboxyl groups. The compounds may or may not be
30 . | ) substltuted The substltuents should not deterlorate the
. outdoor durablllty of the cured product Preferably the

compounds are not.substltuued.”:__lwr_



- 11 - Thé conpound E to be used in the pr esent invention is

suitably an aliphatic or cycloaliphatic al cohol C- preferably
conpri si WP ¥E11% ten carbon atons, optionally | SutRSYEERIBOY 2By a:
tertiary carboxyl group. Suitable 5 conpounds E are propanol,

i so- propanol,” n-, s-, or | - butanol, anyl al.cohol, cyclopentano
cycl ohexanol and hydroxyplvafléZaC|d Conpound E Is a hydrocarbyl
conpound whi ch does not conprise any other functional groups or

substituents, é%cb’ﬁts e nkly dhesty [ing tdep £ e loptiagndiiey mlar raghe
boxyl ~Pref et E d-
carboxyl gpeupy Pratenally 4 %‘%’H&gﬂt ﬁe&ulg%f?o%e ters’ &éc‘!@l&ﬁ ?C'

I'n_an optional conblnatl presen

i nvention, cheheo@p@wﬁ@tFqnyenniqﬂﬂgh&xﬂauuexbf ® is sdrtﬂblme sane, groups .

“of "conpoun ety qd B....15 conpound F is a
cyclohexangglt‘%%eg‘orrp%?’%l 5§§&¥:eﬁqweﬁ7ggcyc oﬁpxéﬁeﬂeol or
~di reet hyl ol preffieasbdy betweena(ﬂ dmd 9. The valdl'é]@oﬂ:d(mmmip Gdo2 bEndsed in

the process of the R esel i.nv sui t abl

(cycl o) hyd?“o&ir Byt guﬁ"fb pre Sg arfbé]ofhﬁg/a oneé ca%ljb‘b?y;r?l cT}%‘?:l d group..
Conpound Gragio A/ (A+B5)SﬁesCIﬂiJJt3&1:ﬂ.ry alt pheddtc Or6 Cyptopdiqbpyigracid, nore
especi al ly_a secqndary acid. Preferably conpound

cycloallph&FPEtag g mBIoF S P EHAR Yo &fe éﬂ%ﬁ% fLSVI§Flll more allphatic
aci d. A pretereedna@meind @He @tk |@alddd) 25 at 1&s8boxybjc acid,

:§§C|ally a Jerr]-Cerr] cycloal kyl carboxylic Cld nor e :
er abl yPERERERSL atalf@ah it Taoi drore Preferably/%$(ﬁﬁﬁﬁ?b@dgabove

compounds A¢iB1 Gorld ﬁ%eﬂgrgyyy(gs 1. ~ are hydrocarbyl groups
.conprising one or noré& hydroxyl and/ or carboxyl groups. The

conpounds may &FcREfing Yse Prefermphanredentyee sthatPeleasseshoul d
not deteri 9%%5.% 1lr:'f'x‘?s molar amdHdQF furabiddd viody tHge G eLy PLAGURE -

Preferably t f C - conpounds are not substituted.
5 - The present'invention_also relates to a process for
the preparation of tertiary carboxyl functional polyester
resin as defined herein before, by reaction of: '
a) at least one aliphatic compound A comprising two
alipharic hydroxyl groups which may each independently be
20 a primary or secondary hYdroxYl group and a tertiary
| carboxyl group, ' '
b) optionally one or more hydroxyl compouuds B, eaCh.
compound comprising two allphatlc hydroxyl groups whlch
may each 1ndependently be a primary or secondary hydroxyl
25 group,' '
' c) at least one cycloallphatlc carboxylic acid -
compound C comprising two secondary allphatlc carboxyl
groups or the anhydride thereof,
d) optlonally one or more dicarboxylic acid compounds D
.30 comprlslng two allphatlc carboxyl groups or the anhydrlde
o thereof and
-e) optlonally either one or more compounds E comprlslng

one primary or secondary hydroxyl group and’ optlonally a o



WO 98/ 37119 ' PCT/EP98/01121

12 - wousssTe It was found that:in the-formul afor- tI}@Tygygg,bnagtlo
of the tertiary carboxyl functional polyesters according . to the
present invention the value of X is suitably bet ween 3 and 12,
preferably between 5 and 10, nore 5 - 13 preferably between 6 and 9. The
value of Kis up to 2 and Lisupto 2 and preferably K and L have
a value 2. dbgtiary carbdkid QroApd) d:S oné tablnbad ﬂ&e&éapo&cym@ferabl y
at | east 0. 75, nore preferably at least 0.9, still nore

preferabl y 3814, CORBORRES0GE/ COMBY1iSd N4t 3 PAHMAK B OﬂoseCODd%EF)éferabl y at. .
“l east 0. 75,&1)5&919%%@9' Bgeh8@3t led equivalerst ihd) dmgpapreferably is -

1. Actor fo a preferred enbodlnent of the pol yester
resin the namewnbfoaft 0@19 BXi @qr@s§cﬁwf’£@ﬁs sriestedotFem the grogpsC. 15

The gpresenty égyﬁgal ?B ahsQq, rdeIBat es to. a process for = - . the preparation
of tertiary carboxy Functlonal pol yester . - resin as defined herein

before, by reacthenmoflar ratio QQ cqmpdunﬂs tkkﬁkﬂi@#ﬁﬁl& E orpoghdg A
o ento] ;}Wo%)e EOK +Ls @l | Qﬁl@;.'eg_ %>§y esgd%%b?§h roxyT groupJQ Rd. a

i‘ndependent I'y "a“primary or
tertiary from Ocapb@xyl. gamges from 0 po N Znnndnuﬂiqn@m@ ﬁmomnﬁetbydroxyl

conmpounds B,, each nd | hat i d |
ehion e Pen€rgline ot o dBROHHAGHR o Ak astrty MR SOk, 55
gr awp, 4 c a teﬁﬁeratu&eaﬂiie*mécwﬁmladd [hﬁml |°0c,cagszl:mﬁ<qtamynm d

conpoun c igg t condary .al.iphat roups or
thgpanhydrlhggp%éﬁeo% untfi 1¥ p ﬁﬁﬁa?ﬁ ?ﬁﬁﬁtﬂ?fﬁrgoxyrlc acid

conmpounds Dc§9boxy1 ge FﬂsSIa%g ﬂmlaalnghagﬁ@s&aﬁmxyihgr@@@@tgbnt he
anhydri de t hereo : e) optionally either one or nore
conpounds EREXEBFPsPAYS. reaCte43ne primary or secondary hydroxyl group and

optionally a - The tertiary carboxyl functional polyester resins
-.15' according to the present invention_can be converted into
.. polyglycidylester resins which form another aspect of the
| present invention..Said'conversion can be carried out
acoording to'methods known in the art i.e. by reaction
with an,excess.epihalohydrin in the presence of a
20 suitable base and optionally, a catalySt. Most con-
| veniently eplchlorohydrln is belng used. - -
European Patent_Appl;catlon No. 0447360 A dlsclosed
glycidylesters which'couldebe used in pr1nc1ple in
. outdoor durable coatings and in mouldlng compositions.

25 _,However,.due to the. secondary nature of the terminal
carboxyl functlons present in the carboxyllc acid adduct
precursors, strong alkaline conditions should be avoided
‘during glycidation of_these ;rlcarboxyllc“a01d_adduots to.
evoia hydroiysis of the-glycidyl esternformed and/or

30 hydrolysis_of one or,mo:e.ester_groups in the resin.

| backbone As a result theieof'the-glycidylester produced
w1ll contain a relatlvely high level of hydrollzable

chlorlne and/or will contaln low molecular welght hydro-



WD 98/ 37119 . PCT/ EP98/ 01121
213 s e @RE ATy - car baxyl group,- or one or nmore mnocarboxylic .
aci d conu9RRIIY conprising a primary or secondary PCTELFIIA group,
toget her with equival ent nol ecular - anounts of one or nore conpounds
.selected fromthe groups 5 defined for A and B, t he nol ar
rati o of conpounds (A+B):(C+D):E:F:Grbéﬁng o (X1): XK LM wherein X
ranges from2 to 14, K_raans ' fromO to 2, L ranges_ fromQ to 2 and
M ranges fAy®iG PFoducts whigh gt sfause HRxbrckly pobtensrabhly -
carried.out..at -3Qvey- ..fa]_é;%fﬂbe_"r-azt . hatmeend20s ta 220-feariS preferably
_1180=200-[e%%%ér~u&%ﬁtﬁss ntlaﬁ3#€§% ‘the-non-tertiary - car boxyl
_g?_roups as iemamcdld @ prfeFtA-044160 eddeidlorrelates ton sherglvaldareact ed.
“The tertiary carhoxyl f ct'qﬂa& j L i anh i to the
present i'n\'/cér?ﬁ c?lr%p)(%lne gé!riccér?ver "eggél ﬁ%gy&ﬁ%%%yb?yﬁﬁﬁggéggrQ?gsi ns .
mhlﬁg'fornﬂ&m@ﬂhyiqigﬂaniqﬁiqrﬁrid; The predest ohvairé¢dnhasSadd conversion
can be carrjed _aut . acecoy ding &0 et hods, k i et h.e. by '
reaction _c_r_ﬁorl-nvﬁ t%onécr?_netxéaoeég'{'ggp‘? h_a%% % P?lij 1?1 ?%ég%r‘gée%%%%% a%.ZO
sui.tabl e ba$d caniche dp irddyralleatal gsdtiddpstonpositions. Imeniently :
epichl orohydrj.n s being us%gi _ . ..European, P. _Application No.
- 0447360 A @ .q8§§ﬂ due’ € § cFafT SRRt stiRi ¢ y%%%¥gé§§£ﬁ§ed in principle

in reiftanrd duf ain-e-cppt 7165 @ndl 1hqudd) dthgy coapnsttbens. 25
However, due to the secondary nature of the,fermnal- car boxyl.
fubBti ons FRESERY (TP BRYEE FRJFIRI acPBPATHLEPRS - "~ precursors, strong

al kal i ne condi tirans &shoid #y hen AYOk eEdfunctionalupbhge gtyei dasinnaatl t hese
tricarboxylic acid adducts: to ) avgid hydrol ysis of the_ gl ycidyl
ester for mddieaRrIBFIdyIesiRE oF53iR of BR8 LRVABFECBs @Vegpgﬁﬁs in the

resin found to be both suitable for use in powder coating _
compositions, which in.the cured state show improved
15 outdoor durability and in pérticular improved weathering
' resistahcé'and acid resistance. Moreover in view of the
polymeric nature of the polyglycidylester'résin of the
invention a lower level of togicity as compared_to TGIC
:is foreseen and therefore they can advahtagéously be used
. 20.. .. .as .an alternative to TGIC in powder coatings.
The curable powder coating compositions of the
invention may be prépared by addition of a cross-linking
- ' resin to either the tertiary carboxyl functional poly-
| ' ester resin obtainable by the prqceés of the present
25 - inVention or to the_polyglycidylester resin obtainable by
o  _glycida£ing said tértiary'éarbdxyl'functional polyester. |
~resin. The amount of cross-linking. compound used in the
'“powdef coating compositionsvbf the invention will normal-
U ly bé such so as to provide aboﬁt'eqﬁal amounts of
- 30 :'“{reactive groups of the cross-linking compound and of the
tértiary carboxyl groups'préseﬁﬁ in the linear, tertiary
carboxyl functional polyester resin or of the”eﬁbxy |

groups present in the polyglyCileester'resih. Curing may



backbone. As a result thereof the glycidylester produced wi ||

-cont-ai-n- awebdnye! y high-level of hydrolizable - chl p&t/Rposiigdsor
will contain | ow nol ecul ar wei ght hydr o- o - WD 98/ 37119 _
PCT/ EP99/ 01121 - 14 - - lysis
products which mght cause toxi t itity-prigbl-ens. The hi gh | evel of
hydrol i zable chlorine is reflected in exanpl e 2 of  EP- A- 0447360

which rel at &2 taadhieed) ot dst temperathtres bétwben2100adddcp4of °C,

hexahydr opht C hydri de an hyl.ol- roplonlc aci d. Th
--pr oduct--obt ﬁrr‘?égtfq‘?ggly%etween djc%&o?‘?‘ﬁengmt ntCBF RISESMBELR TR TRSgh | evel
- of residual are 1owefﬂﬂuaﬂrﬁti@ru@ﬂeS¢6ﬁpb§ltmoﬁ§atuagammgpg§ltlOns I n
~addition,.due to the fact that -the g C|délesters reported in

EP- A- 04473663 %40 | iGQuith: %%esﬁ%%mgbénl he samgpdepEqei RIpSK@EE coat i ng

CoNpP®si ti ONY.inking. If neJé'@séﬂtéaéé(tﬁﬁ?QQXMEyfH80h598a| sBekugiler resin
and - ° - the pglyegC|derster resin of ‘the i1nvention have been

found to be GG iiRaT ca¥orbeiecen poandr 6Bominpges, especdadpysiti ons,
‘which in theGued IRt s oy iRioYed d8od resitdo Eedﬁéag'lll y and in

particul ar inproved weathering ] ‘resi stance and aci d resfistance.
" Mor eover |n0h&§mnﬁdthKaCLrlng abol?&elﬁ@ nat Gee &b mhvupekygl yci dyl ester

resin of the  suicadfWeMAAN 2 AL LeyehsOFoLONLE b B3nporREEd, {0

TG C i s Toreseen an ey .Can advant age € used 20.
as B0 al t er matdhvecheo tRattG ary pm\rb;mxy,bafungslonal polyestefheesumsblﬁ

powder coatiyjg, SAOML | Abeitls Sheare gor pkINEILT B0 B DG RERAY o0 bY

addition of “across. |nk|n resrn car boxyl
functi onal @@ioyey resins, es.tceh aesi thebpalpgbyeillylebeepr eesinsof the

> he, pol L dyl tainabl e b
B yer dat 1 ng A T 16 S RSP LReY PpHER o pRchepTyelafledadn © Y

of alpha, alpha —-dibranched dicarboxylic acids as
- 15 k disclosed in European Patent Appllcatlon_publlcatlon
“ "number 0518,408 A and the polyglycidylesters based'on
polycarboxylic acids oarrying'two'alkyl substituents on
each of the alpha carbon atoms as disclosed in European
patent application publication number 0366,205 A.
20 ' Suitable cross- linking resins for use in combination'
o o with the polyglyc1dylester resins of the present
1nventlon are for example the (correspondlng) ac1d
:functlonal polyester resin of the present invention;
. . solid polyac1ds such a sebacic ac1d, adlplC acid, |
25 1,12~ dodecanedlolo acid; anhydrldes such as polyazeleic'
polyanhydride and trimellitic_anhydfide; acid functional
‘polyesters such as the reaction product of one mole of
e“trlmethylolpropane and 3 moles of hexahydrophthallc
_anhydrlde, the reactlon product of 1,6~ hexanedlol with a
-30 . molar excess of l 12 dodecanedlolc a01d the reactlon
- product of 4 moles l 10 decanedlcarboxyllc acid,
..1.49 moles hexanediol, 0.47 moles 1,1,1-tris- (hydroxy-
: methyl)-propane and 0. 27 moles pentaerythrltol ‘the



resin. The anount of cross-1inking.compound used in the powder

coati ng conp03|t|ons of the invention will norral- - -} y--be- sueh--s0--
as to proVWPP&3ZH8ut equal anounts of 30 - reactive grour!’§T6¥P9§’ﬂb121 _
cross-1linking conpound and of the - . tertiary carboxyl groups present
in the linear, tertiary . car box I functional pol yester resin or of
t he epoxy ' groups present inT ponegC|derster resin. Curing

WO 98/ 37119

pc¥/EP98/01{%§Ctlon product of 4 ‘moles 1,10- deCanedlcggboxyllc acide

. carried out: g H&URST BEHERSAREYVERN 1E0R ARG %é@nle%yh%lprog ne, P! eferably
bet ween 120 -and 200 [err] C CUrlng t-enperat-ures - J-over -t-han--

prior art cHnpdsheisfspensagryyhpytol and 02@i4®OP@ﬁrF@maﬂhﬁkakesult|ng in

~the same d f§§18ﬁ15r9§§d aRd the ka%EQQn o%%%esg%réq% %ﬁ}%aysg may be

used. Suit abl curing tines are betwe _
~espéci al |y hexamethgéyme§hylme&nmlae nnduﬁegol@@o@fr@MdnnxypuyammmlIy

obt ai ned by, cyging,y, 35#149 1§9dLeﬁﬁhcsggﬁdlia%b@uE%§ gtﬁgfﬁéxié?{§yltablé

“cross-1inking resins use€ I n conbina Gary
~ car boxyl fum%tdbﬂﬁan@@&WGQBeandeBFBscomplexes Pirled eriregie tudimeent i on are

O el QU 0904 QUERD! Boiasc gy PBRKLCRN RN SR AR epancion 1o

dlegC|dersm@rthe reactiof pkghactabmharedmbﬂ@n@ﬁegfdu@?m@quL4c aCIdsngSr
di scl n_Pate I ca n_publ i I Qn - nunber .

05%& 408 Lﬁ%ﬁg ?ﬁ% 5%§y3 §8$8§l8§tg?§ég§9§8 bﬁ% 19¢ an%g rC&boxyl i ¢ aC|d§'

carrying two alkyé pubdértueatsngncomp051t1©ﬁ%hoefthbeg&b@Q%tCarbon at ons
as disclosed in Euro at ent application publication nunber

0366, 205 A.rBpSntion maYsEFFBBFé BPE‘E&FPm%. 7§ tRe¥Shs 3Py RS anplly
- conbi nati omrother addititesheapokyuplicidylast artr esl Be @hithe Ry esgnt

nvention are Tor XAl e bhe: (oLhenRnYng) actd
15 Suitable catalyst are for example quaternary ammonium
and phosphonlum salts; metal salts/compounds such as for
example stannous (II)octoate; ba51¢ compounds such as for
example the imidazoles; "and ‘tertiary amines such as for
example_1,B—diazabicycloundecene.' _ |
20 The amount of catalyst used will uSually SOmewhere'in
the range of from 0.1 to 2% by welght based on the weight
of the total powder coating comp051tlon ' ' '
The invention is 1llustrated-by the fdllowing
examples, however without restricting its écbpe to these
25 specific embodiments. ' ' '
-- ’Examgle 1 ._' : _ . _
o Hexahydrophthalic acid anhydride (9 moles),
'dlmethylolproplonlc acid (8 moles) ‘and hydroxy plvallc-
a01d (2 moles) were charged to a round bottom glass
30 - reactor, equipped with a mechanlcal stlrrer,_temperature 
' control, nitrogen inlet and vacdﬁm facilities. Thé
mixture was stirred under nitrogen and heatéd to 150 °cC.

A vacuum of 950 mbar was applied. The témpEféturé of the



functional polyester resin of the present_invention; ~solid

pol yaci dsyeisR-fiesebaci ¢ acid, adipic acid, 25 ~1;l2-dqQﬁ@§ﬂﬁ WPe - -
~aci d; anhydri esgsuch as pol yazel ei c pol yanhydri de ‘an tr?ne litic

anhydrlde acid functional pol yesters:- such as the reaction product
of one nole of trimethyl ol propape and 3 noles of hexahydrophthalic
anhydride, the reaction product of 1,6-hexanediol with a 30 .ol ar
excess of lrédedadacanedivaie wati dnddeageRNcin GWhe hour tPrPOOCLCOhng nol es .
.1, 10- decanedi car bpx Ilcoap d 1.49 npl es he nedjol, 0.47 noles

T otr o KRB Oy 200" Tt thy SesER Cl Y Febes vas |

'pentaerythrréebhehheThe acid’ fundﬂQdHyI}¥EE¥ester was alscharged and-

_PCT/EP98/01121 ' 16 reactlon

product of ALkENES £01699dc &R iAo B’fﬂ%ﬂﬁ-@'fdb’?%l Acid’ valqez nol es

hexanedi ol , _39945maa|/g$ fo1me k! ﬂnrczwsa m.p. 80-DL@%@Dles
pentaerythritol and 0.21 noles dinethylol- ~~ propionic acid and the
reacti on prBHARPLEf 2one nole of 5 hexanethoxynethylnelan1ne and 3

mol es of hydr oxyRk¥abG ophthaliAG A {qaci; §ggg ol basi ¢ curlng
agents such gs gFtyaﬁ ﬁanléﬂ an F é?r goﬁ% 5 é%eferred -

curing methydepsorientiive apdiddi (& r.lmlg,ﬂ'ﬁ;)t and gloderane edmartnventi on

e ot papbEOTIRT ARG @ S\ HdLFIINS 5 dung popEORATE 2N 3'

nol es of hexa i'cC a powder ~coati ng

codﬁb5|t|onglasstheaptexenEqulpped wubhﬂa|chhEna¢a&t$EErn@mpr|se a

cat al yst an?ethlo aIIy er addltl%%b af known in the art-to be
0 [ -

suitable fo eraturg g°ﬁ$ﬁ%ﬁﬁé¥'ﬂﬁ%ﬁﬁ1 ks ohE 5

Suitable_cafabysttaee fameexamMuxamnﬁsns&mgméﬁnnnuewnnitrogenaadd
phosphon WEBLLS: £1°dh 325 SRR, S 5] Ve epmyiaf TR
i m dazol es; tamderbentreaiof alenaea=ittlorasmiiiure was increased in one
15 -. hour to 200 °C and kept at 200 °C until the theoretical
acid value was reached; The.aoid functional polyester was
discharged and allowed. to cool to room temperature. Acid
“value: 4.08 meg/g; mol. weight: 2451; m.p. 60-75 °C.
Example 3 - _ '
20 - An acid functional polyester was prepared from
| hexahydrophthallc acid anhydrlde (5 moles), dlmethylol
proplonlc a01d (4 moles) and hydroxy plvallc acid
.(2 moles) in the way as descrlbed in example 1. Product.
o acid value 4 13; welght 1453 m.p. 70-85 °C.
25 y- Example 4 R .

- The correspondiog glyoidyleSter'was prepared fiom a
functional.polyester derived ffom hydrogenatedddiphenylol
propane (6 moles), hexahydrophthallc anhydrlde (9 moles},

'hdlmethylol proplonlc ac1d (2 moles) and hydroxy pivalic |
30_ '_ acid (2 moles) in the way as, descrlbed in example 2 of.
: EP- 0634434A (ac1d functlonal polyester resin 1)
Precursor: acid value 1. 20; mol. welght 3340; m.p. 115-
"125 °C; product: EGC 1120 mmol/kg, m.p. 85-90 °c.



exanpl e 1, 8- diazabicyéloundecene. 20 The amount of cat al yst used
AVREE usuaIIy sorewhere-t+n—--- - - the range of fromO0.1 to_29 ht
based on WRESHE1Jht. of the total powder coati ng coqul%ﬁhg
The invention is illustrated by the foll ow ng exanpl es, however

wi thout restricting its scope to these 25 speci fic enbodi nents.
Exanple 1 Fbxahydrophtharié aCl d anhydride (9 nol es),

di met hyl ol propionic acid (8 noles) and hydroxy pivalic -- - acid (2
nol es) wer to a .round bottom glass 30 . reactor, equipped wth
- a mechani-cal- Sbﬁﬂéfﬁorfégﬁﬁﬁéiﬂﬁeglyc1dyle§QQEVQAs Btép@géﬁ ERbAt aand
-vacuum facrliti-es. The m Xture ‘was stirred under ni‘trogen_and -
‘heated to MBmdEregad polyes»em decived of roBOhHBEPIRAS taPpFiBReNYASL
Lg;?é;ggf5%¥%&éﬁgat3 moles) heXX%9§£§5ﬂ%9allc arhyarl%e (9 moles,,
reaBtion mdQMﬂEhykai|pmmpag@uC|mcnde(homolee)Zeod[bydrgxxnulvallc kept
at 200 [err I he r cal . acjd S €3 : The'
acid functf%%%# L mé{] e 6%%s§%%rg%dd§% EED&@ in eﬁfmﬁég to cool
roon1tenpeﬁH}tGGB4¢&Lm vhtueurssr ac16 941ueq2938nDWelgbtgﬁBS72535 n1p
80-110 [err

le,2 Hexah ht.hal d
-anhydri de Iﬁblé%)lz%lE% ngrgdUCHEtﬁ9Fon?8puoﬁ cygcﬁg 8anpfe2§|and

dodecane digxdmple 6 boxylic aC|d (2 nDIes) were charged to a round
bottom 10 - gl ass reactor mechani cal _stirrer
terBerature coﬁfb%ﬂc°¥ﬁ??%@%ﬂlP% ggﬁﬁﬂ aﬁﬁgﬁf was prepatef frel arpe

~mxture wa3ﬂ§ﬁ¢fi@ﬂaynﬁ@iy@stéegeaeamded from hbd&bgdnﬁQeHSO [err]C. A
xsigﬂPLO&agigﬂgggg%éﬁspﬁgg%%gd(3 moles), hexag 95%%%%%192 %h yd%%%ilon
{6 moles), dlmethylol propionic acid (2 moles) and
_ hydroxy pivalic acid (2. moles) in the way as described 1n
15 | example 2 of EP-0634434A. Precursor: acid value 1.82;
weight 2198; m.p. 105-115 °C; product: EGC 1.40;
m.p. <50 °c. |
Example 7
The correspondlng glyc1dylester was prepared from a -
.20 . functional pelyester, which had been earller prepared
_from hydrogenated dlphenylolpropane (6 moles), hexa-
hydrophthalic acid anhydrlde (9 moles) and dlmethylol
propionic acid (4 moles) in the way as descrlbed in
_example 3 of EP- 0720997A 'PrecurSdr:'acid value 1.19;

25 " mol. ~weight 3372; product: EGC 1170 mmol/kg,
o m.p. 80-90 °C.
Example 8

- Anacid functlonal polyester was made in the way as
.ﬁ_descrlbed 1n Example 1 u51ng as startlng material hydro—
30 " ‘genated "diphenylolpropane (4 moles), hexahydrophtha11C-
acid anhydride (9 mdles),rdimefhylbl prepionic acid
(4 moles) and para-t-butylcylohexanol (2 moles). Product
.properties: acid value 1.32 mmol/kg; mol. weight 3036;



.15 . hour to 200 [err]C and kept at 200 [err]C until the-theoretical
. maci-d-val usvowssmenched. “The acid functional polyester was PCI/EP98/01121

di scharged and allowed to cool to roomtenperature.” Acid val ue:
4.08 nmeq/g; nol. weight: 2451, mp. 60-75 [err]C Exanpl e 3 20

An acid functional polyester was preparé@ from hexahydr opht hal i ¢
acid anhydride (5 nol es), dinethylol propionic acid (4 nDIes) and

hydroxy pi val-pe a@bd120 °C. ﬂﬁ?rﬁﬂ%%)Lunptimn&byP@$YdeB©¥|bed in exanpl e
1, Product: Y e 5,[ett]C. 25
convert edag..i:ﬁ:o aéhté sp}é%ﬁ yCI y)?es Qolx?:c.)ncg 1L &EE

"Ekanp1e-4 corr er was prepared froma
“functi onal” pokyéseqmukamennjﬂquasgahcgﬁnﬁummﬂehFﬂpmghbbrohyurln gpnapane -

(6-nol es), hexa?ﬁg gpq 13l ﬁgaydrldﬁn{Q ng|é§9) The s%l% Eﬁéreégl|n the

" propionic atrg® es and - roxy plva|IC

way s descthhedeidn texanple sk O:'feactor e Qe PE® 434\ '(anpelréuﬂf.el onal

polyester resin aci d,val ue ht 3340;
12" 8RRl prpranc T i BELBIYE, ROl R ML GRE 2401

WO 98/37119was then gradually increased to 70 °CPEéEPO8EQLIBElthe

- 18 - The corr ondln gl yci dyl ester was
pr.epar ed frgﬁﬁguEﬁ aJdltlQQuﬂﬁ|?ﬂuﬁqﬁﬁﬁ@%s?%f R tr ﬁ1%9a?59enated

di phenyl ol NaOH ovelf @PPerilcd BE 60 mEaxatwsll aphtbal 4 cpasbydebdeibd nol es),
-di met hy |O|fphépl0nlc aci.d (5 nol es) and hydroxy pivalic

ScikP (2ol 4hel @ R (IRAFTIF AMRRE Ma$ allowed to

EP- 0634434A¢ o PLaGULSQ trﬁé?'adqdé‘—l'ldise P phads Wed Ghip@PRad £rom them p. 99-120
[err] C, product: EGC 1. ) [err]

The corresp@ﬁalaﬁgcg%%ﬂﬁl %&J@sthgospr%@‘a@%@lfwmhngs ggeps Wlth

water. Product properties: EGC 1230 mmol/kg; m.p.

_ 75-85 °C. '

15 Example 9.° _

' ' An epoxy functional éolymer was prepared by reaction
of. the vinyl ester of a Cl0 Koch acid (Veova—lO, is a
trademark) (22 parts by welght), dimethylmaleonate

| (6.5'pbw), styrene (43.0 pbw), methylmethacrylate

20 (11.5 pbw), glycidylmethacrylate_(17.0 pbw) and di—tert.-t

-”m”'”w“”ﬁbutyl perox1de (2 pbw) The vihyl ester of the Koch acid
and dimethylmalecnate are charged to a glaselreactor

" equipped with a mechanical stirrer, temperature control,
nitrogeh inlet, inlet tube for monomers and reflux '

'_25" _ condenser w1th dlrect reflow into the reactor. The'-
reactor is heated to 155-170 °C. The remaining monomers
and the 1n1t1ator are added to the reactor at a constant

.;ate_in 5 hours, followed by two additional hours at
170 °C. Then the polymer is dumped and cooled. Product
“_3QM_“ . properties: EGC 1100 mmol/kg; Tg 312 K; Mn (GPC) '
~7.0%108, Mw (GEC) 30. 2%108. |



functional pol yester, deri ved from hydr ogenat ed di phenyl ol propane

(3 nol es).. _hex ﬂ.drophthalic anhydri de (6 noles), %Egﬁé R
prOplonlaW9€P89 é nol es) and hydr oxy pivalic aci d¥ Q%Q? in the
way as described in- 15 exanpl e 2 of EP-0634434A. Precursor: acid val ue

1. 82; wei ght 2198; mp. 105- 115 [err]C product: EGC 1.40;
mp. <50 [err]C. - : Exanple 7 ~ The correspondi ng

gl yci dyl est er S pared froma-20 functional polyester, which had
been earlléﬁﬁﬂégﬁiggg from hydrogenated di phenyl ol propane (6 .

mol es), hexa- Coating M@b&i@hé%@ﬁé%@@@ymlé'@e@aﬁ@'ﬁéy} and -

~di met hyl ol proplonlc aci 4 noles)in the may as described i'n- -
“exanpl e 3 GlesgEiPRb oYy AP 'FQ—é%Qlf%—Hr\f Beamplal fe 1.19;:25 - ool . wei ght
3372; product: EGC 1170 mmol/kg; @ < - . mp. 80-90 [err]C _

Exanple 8 An ‘aci d functional polyester was made in the way as
described in Exanple 1 using as starting material hydro- 30 genat ed
di phenyl ol propane (4 nol es), hexahydrophthallc _ - acid anhydride’(9
ol es), dimethylol propionic acid - (4 noles) and - o
para-t- butylcylohexanol (2 mol es). Product . properties: acid val ue
1. 32 mmol /'’kg;. nol . wei ght 3036'. -~ WD 98/37119 . . o

PCT/ EP98/ 01121 ' _ : -19 - . ' .- mp.
105-120 [err]C. The acid functlonal polyester was - converted into
the glycidyl ester by dissolving 1 car- boxyl eqU|vaIent pol yester .
i'n 8 nol es epi chl orohydrin and " isopropyl al cohol (sane vol une as
ECH). The solution was 5 charged to a glass reactor equipped with
tenperature control, stirrer and reflux condenser. The tenperature



was t-hen gradually increased to 70 [err]C

addi ti on wb og7AguUeous sol ution of 1.05 noles-

60 m nut es. reaction 10

Af ter

content was allowed-to

a post

followed by t

he

NaOH
tlne of 10 m nutes t

gradual.

podoPR i 09--0f -

e reactor

settle and the aqueous phase was separated =

fromt he organi c: phase, followedby several washings steps with
wat er. Pr oduct properties: EGC 1230 mmol/kg; mp. 75-85 [err]C 15
Exanmpl e 9 - -1~ AN gpOXy Tumnctional polymer. STPrEepared by reaction
of the vi nyI ester olf a Ci6, Kochuam do( eova-10, i a, . ltrademark) (22 -
parts by |wei ght), dinethyl aal eoﬁ-@t e w (6. 52phw) , Hsty-r-&ne---(43-.--0 pbw).,
met hyl metlhacr ylate 20 0(1‘@ 5prvv)‘," | yci dyl net acruyl at e¥( 17.-0 -pbw) --and - - -
di-tert.- . but yl pE*I’OXI de’ (I2- pbw}. The vinyll ester of the Koch acid
and di net hyI nmal eonatje arefcharged jto a @I ass react or . qui pped with
a nmechanijcal stirrerj t'enﬂg afure contr bl : nitgogen_inplet, inlet
t ube for fmonomers and refl uax 258 | &owdenser Wt h digelct E,’ef low into the
reactor. |The | reactl§ r ns Eheat ed {o 155-170 ferr Re {remai ni ng '
mononer s and the initPator| are added to-the r each or ay a constant
ratein 9 hours, folll owed by twodddi-tipnal hours &t —170 [err]C .
Then the [pol yner i dumfed and cod| e-dg Product 3© S properties: EGC 1100
mrol / kg; |Tg 312 K'g§ Nh (&P 7071108, MN_@GPC) B0 2*108. VO
98/:37119 | U PET/ EPY8/ 01191 .
- 20 = - 'Exarrp %,g |Coat i ng jconposi tions were¢ rra”ge in the sane way as
described in EP-0 099775: Exanple |4. 3 B 4 nl 9 B :
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WO 98/ 37119 ' PCT/ EP98/ 01121

S=23- WO 9837119 The TG-C based conpari son exanpl e ‘i s baseitmErdsherz1
cured reactl on product of TAC with an equi val ent anount of a .
commercial acid functional polyacrylate resin . (URALAC 4200, - DSM
based on terephthalic acid and 5 —gkgcel ). - The acrylate -
based conparison: exanple is based on gl ycidyl nethacryl ate (ex UCB)
cross-linked w Thed@GéCabe_ed co-npaa:arsthydxaav;a]m di g Dardthoryl theloechst ,
‘aci d val ue 300 , 90 [&r yi.val ent
_anount.. of- lﬁuregg‘ﬁﬁf:ﬁﬁroﬁ p(;’:IQIQ)uCt O%O iy w‘é%h lge‘ggrls%c%p‘?ggr"ﬁeasur ed
by -the nunbef af commerciadoshiie- metﬂMdﬂEEiﬁﬂi@a¢mykﬁﬁeﬂfﬁbﬁmnple unt i
the - coating

d.and th bi " The
~har.dness |S(H§ﬁs‘ﬁpe62§9¢' ) ?"ﬁgbl%%etdn@e E"ra?ﬁn‘ieﬁ%'?ﬂsl%ifé ag]o%rfb?%g t est (Koﬁr g

harc_r,ness) agg;p&eamg to ISO 1522-1973. The weat hering resistance
i s:.nmeasured accordl ng - ... -the standard of Soci et f Autonotive
Engi neers The( SﬁEY}I@GObe@Q*) ComRa I it *? SYR? %‘?1"gd°’f’o

. accelerate EI%[:?H?leﬂr‘é't'h%@ﬁﬂta%'e cadivdmnsc o i e @0vith d¥ebbehe due
to sunli ght eat "and noi.sture (humdity;: .~ condensation or rain).

Use'is nadecetbaﬁYAt—ICasCC%SSX’éﬁéﬁlcryl HO%‘?:s%a%‘ﬁ’e(# -3hee 30 gn’E“BI a 50

percent gl o reguehiodn s o, -90 oig g}f‘dj t ThEods _
resi stance ?éynealsur eg;by g’ppl ying a o? etanZSequllva oean 6 N H[ err] Sq err]
on itthe coatinagamting0 (MEr-].C for 90 minutes. - The results are '

d bed | f
383;]“63% ng,n 2 ??@Cghs:.% gjest:r%t%nce lS mearls@fé&;%y%e zmﬁr%éfnbfg

double rubs with a MEK 1mpregnated sample until the
- coating is damaged and the panel is visible. '
_ - The hardness is measured accordlng to the pendulum
15 'damplng test (Koplg hardness) . accordlng to ISO 1522-1973.
| | The weatherlng re51stance is measured according to
the standard of the Society of Automotive Engineers
(SAE J1960-~1989). The test method iS'designed to
accelera*e extreme env1ronmental conditions outside a
20 i vehlcle due to sunllght,.heat and moisture (humldlty,
‘ o condensatlon or raln) Use" is made of an Atlas C165 Xenon
. Arc Weather- O—meter untll a 50 percent gloss reductlon is
'obtalned o .' o _ o
_ _' The ac1d re51stance is measured by applylng a droplet
h 25:: ﬂ_'of 0.6 N. H2804 ‘on the coating at 50 °C for 90 minutes.
X ~ The results are described on a scale of 1 to 5:
1= dlssolved 2~ softenlng,'3-wh1ten1ng, 4_traces,.5—no:
:damage . - | B . | .

T



VO 98/37119 | ~ PCT/EP98/01121

24 - -1 A tertlary carboxyl functional pol yester resin -
obt ai nabl‘é‘ot??/:*?‘é&ctlon of : a) at least one ali phaf’FE’Eé’S’f'f?}dahd A
conprising two al i phati ¢ hydroxyl groups which may each
i ndependently be 5 a primary or 'se%‘brrdary hydr.oxyl group and a
tertiary car boxyl group, - * b) optlonal
hydr oxyl. conpounds B, each conpound corrprl !n"mmnlmmnﬂ"
hydr oxyl groups whi.ch may 8athAi Ad¥pé& ndently Be & pkinarys or
secondary hydroxyl 10 . group, . - ‘c) at least one cycloaliphatic -

- carboxylic acid conpound - C conpri sing two - secondary a|lphatIC-~~~w-““-~

carboxyl grbupsAotertﬂary cahhoapmyﬂnnde;bhaﬂepblyester redjin optional |y
one ‘or nore: d car BI% EC aci dtco o%nds D15 .. .- conprising two aliphatic
car boxyl " gr P38t ReP¥nh§art&8n t her eof, .and } e).

optional |y e)thaet Dé&saroﬂérslﬁpl‘rﬁﬁmad&oﬁpeﬁmdr BSicegprising tWee prl mary or -

secondary roup and._opti ona rtiary carhbaxyl group,
or one-of M HShERsHARBRxRYE SEoune WALER BcaRts FEFRERIT SRS

primary or $esendary or secon@aERoXylreKeUPgrovgether antfeh:tQ%‘i'gVa' ent

" nolecul ar - fm)unts -of _one or nore conpounds (F) selected fromthe:-
groups for %aﬁla‘axs group, . the nolar ratio of conpounds

(A+B) (CHDIbE: Fof bohas1 PSone ox(Hobb: Kyirbkh Wanphad BANGaTH oM 2 to

14, K ranges - fromO to 2, L ran fromO 2.and Mranges fromoO B

to - ¢eBPounRgdeceRPEising two alip afté.f:t ha(efoe:a{rlbsmupr%mmqmm
- pol yester ageprgdhpy {Adependentiyab® & pHhGEEN otﬂﬂ%e%mwgﬂ%ﬁ%xﬁ and F

ar elot he san;aroup’
.c) at least one cycloaliphatic'carboxylic acid oompound
c compr1s1ng two secondary allphatlc catboxyl groups or
the anhydride thereof, o
d) optlonally one or more dicatbbxylic acid compounds D
15 comprising two aliphatic carboxyl groups .or the anhydride
' | thereof, and ' ' o |
e) optionally either one or more compounds'E'comprising
one primary or secondary hydroxyl group and:optionally_a
tertiary carboxyi group,.or one or more monocarboxylic
20_." acid compounds (G) comprising a primary or secondary
o | carbbxyl group, together withrequivalent molecular
. amounts of one or more compounds (F) selected from the
o groups for A and B, _ ' '
' the molar ratio of oompounds fA+B) (C+D) : E:F: G belng
s '(X 1) :X:K:L:M, whereln X ranges from 2 to 14, K. ranges _
" from 0 to 2, L ranges from 0 to 2 and M ranges from 0 to
the value of L. S |
2. A tertiary carboxyl functional'polyester acc0rding't0”'

claim 1, wherein the compounds A or B'and'E are the same.
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 carboo fasgkyapal pol yester resin ulllI!JJlllU!ﬂH@ﬂ‘ﬂl o s s v

carboxyl functional polyester reS|n 5 accordi ng to claims 1-3, in
whi ch compound Bis a - strai ght ghaln al pha, onega- al kanedi ol
' conpound conprising .~ up to 8 carbon atonms optionally substituted by
e it o Ao &r (8L by cQEB“R?lOEuﬁk&%hgﬁ%&a%ils@etQaQElvq_ﬂs?u{y |
substitute by ‘ene or notre neth groups. 10 . Atertiary carboxyl ’
functional potgedieg reskhaim 1 lna@@éﬂ@|ﬂ§m994ﬂ4yﬁnr%_qﬂm?§ﬁﬁ%ﬁ -
compound Cu% ion Fgéahydrophthallc aC|d ST B A tertlary
car boxyl c??ona yester resin . - according to clains 1-5, in
whi ch conpoﬁnd E)te*amaiﬁ ﬁarboawéhéhﬁﬂég@nﬂhaﬂﬂ%ﬁQRQQﬁnéﬁS%Pacld o

ri sing betwe n 4 r e chain,
esggm al'ly ccorglngef:\?vecj‘aémg g %0 gg’r B’gﬁcg‘t ;ﬂ%ﬂ&hﬁé‘% aié;aélA tertiary
car boxyl| fugttamgat phbyaseéphmesmwga alkaneabicolr diompawnd | edmprissngi n
whi ch conpoun

s 2 QxYRi val,i reiar
car boxy!l fuﬂBtFBng cBEP?QSF&F%F Eoﬂ%lf&égﬁékﬁ ute? fl%?€¥6 -7, |%
whi ¢h conpomageFmEShyl group&lm&tmydﬂqméxanndxnkunmtznmhbbwpound Gis a
Cerr]-Ce oalkylcarbox%{hﬁ_1 ici d, -25 9. Atertiary
car boxy| fuﬁEP?BﬁEPtEGI§¥éPQF'Fﬁépﬁre (gﬁﬁ%P%g to any of claims 1 to ~

8, 1ign whichsX i g Bek@ilry carboxylofuﬁdﬁﬂdﬂ&ﬂj@d&géﬁﬂ@i f@@rmlona

- pol yester resin - < accarding to any of clairnms. 1 |n whi-ch the
ratio A/(A#BFCP§d&P9I§&BFL@N?s[%ﬁﬁwn%ﬂﬂﬂp¥ﬁhlﬁﬁﬂﬁoﬁp SC . nore
preferably ﬁgxgg?g oghghdyydlagmge preferably is 1 and i n which
the ratio C (C+D) is at |east O. eferably at |east 0.75, nore

preferably &t | BaserBiory. Carboxﬁﬁ|ﬁqn9ﬁﬁQP%#eﬁ%%%. §eF grgsin

_ according to clalms 1-5, in ‘which compound D is an '
15 | alpha,omega alkanedlcarboxyllc acid comprising between 4
| and 14 carbon atoms in the alkane chain, espec1ally
between 6 and 10 carbon atoms. | '
7. A tertiary carboxyl functional polyester resin
according to claims 1—6,'in-which compound E is
20 .hydroxypivalic acid. '

8. ‘A tertiary carboxyl functional polyesfer.resih”
according to claims 1-7, in which compound F is
dimethylolpropionic acid and'compound_G is a Cg-Cg
cycloalkylcarboxyllc ac1d ' |

25 8. A tertlary carboxyl functlonal polyester. re51n-

"aeCordlng to any of claims 1 to 8, in which X is 6 to 9.
10. A tertiary carboxyl functibhal polyester resin
according to any of claims 1 to 9, in which the

_ ratio A/ (A+B) is at least 0.6, preferably at least 0. 75
30 more preferably at least 0.9, still more preferably is 1
" and 1n'wh;ch the ratio C/(C+D) is at least 0 6,
~ preferably at least 0.75, more preferably at least 0.9,

still more preferably is 1.



-26- . . '11 A pol ygl ycidyl ester .resin obtai nable by. reacting a

terti-ary carboxyl functional -poly ai-med -in.any of -
clai s 1 WQ%/3! th epi hal ohydr i rﬁmn“ummmlml ,mresence B€T’5P%%qq§b| e’
base. 5 . 12. A powder coating torfpodi tfonscotprising a poI y-

glycidylester resin.as clained in claim11l and a cross- . | i nki ng
agent . ~ . 13. A product coated wi t&f the powder coating conmposi tions

according to claim12. 10 14. A weat hering resistant .and aci d.
resistant cdured rmlyglyCLdy*eMIlxe@bnaohabb_eabstecbm ugaatpnwder coat i. ng

oo ) Phariin SRR TR ELBAIE B2k pegipta, ARTRRY LS 1LC1
natrlx accmmﬂan}tmfjﬁﬂalms CleomMddwith eplhalohydrlﬂ ‘in the
- .- -presenc e of a sultable base. _ o _
.iS. | ;12 A powder coating compoeltloﬂ comprlslno a po;y—

| glycidylester resln.cs_glalmeq in claim 11 and a cross-—

' linking agent. - S B |

.13. A product coated with the powder coating cempositions

according to cleim 12, o ' , -

10 - '-14.-A weathering_resistentVand_acid-resistant cﬁred resin
matrix obtainable by curing a powder coating composition :
according to claims 12-13.

"15. A shaped artlcle coated with the weathereng resistant
- and acid resistant cured resin matrix according to
15 claim 14. o o |



