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prek”t invention re=aces t0 epoxy functional polyester resins, to a process
for their preparation and to outdoor durable powder coating comnposition
conpri sing then1mhich have inproved storage stability and ovd6april2008ati ng
properties. tional pol yester resins and outdoor durable coatings
ﬁ@ nown frome.g. European patent applications Nos.

conpr|3|n
639939A2 and I nternational application Nos. WO 9Q 23661 and 10
W-C 98; 2 32@“”European pat ent application ho. DO ;~*~ ..~ drsclcs=s a
process for the preparatlon e. linear tertiary aliphatic ..... .
JEL L . =( a) abnleasLNOﬁQrmnqpmmijth«gynn1§ﬁm@ one nDno- " 5

=unct i cnal prlnary _or secondary hydroxy | group,:p and/or at |east o"e
compound A" conpRPSFA§ 6RE pFEmar Yy IoF-rSecotdarty' hydord8Pjyrodip & one
tertiary aliphatic carpexykngr edRipokh) 7k d easis-0ne \af GRBLy C er
cycl oaliphatic c dlcarboxyllc 20 acid compound ~ conprising two a=onati c-
or secondary O t."N.e (C at 1 east g=ouws, which nay
:depe~e: ~tly-he Q. RrJMAry: .07 Qneary. s - C& y ) G a
-—OCXyl C a I,ﬁ%L.- éYoup aﬁgctmd' aTS:??'?éﬁgﬁAfgﬂg“ g} |pS
w. A =C'1 eaéhc=be“ sﬁ’T3H~TD a ,procels Ard | L2003 oreparéu;omtaﬁdv.
l..n. "~ L:"' ! r tIJ g§|~ P
T~ i ﬁopf 57 h%?w . gﬁg'es (GRS TS %F gakjfsfgﬁges
~rcm hem khl”h hava 1m:>rc>v!=_="l storage SLabl_ltY and overall
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5 coating properties.
Epoxy functionel polyester resins and outdoor durable
coatings comprising them, are known from e.g. European

patent applications Nos. 0634434A2, C720297A2 and

International applications Nos. WO 88/23€61 and
19 WO ¢8/2482¢2
European patent applicaticn No. J¢344ZiR2 disclcsss a

process fcxr the preparation ¢f lzinear tertiary aliphatic

nd A' comprising one mcno-
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primary- ©r seccndary hydroxyl group and/or at
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ast one compound A" comprising one primary-~ or
secondary hydroxyl group eand ore tertliary aliphatic
carboxyl group;
(b) at least cne aromatic cr cycleoaliphatic dicerboxylic
20 acid compound B comprising two aromatic- cor secondery
glivhatic carborxyl ¢roups or the anhydride thereof;
c) at leazst one dicl compound C comprising two aliphatic

which may independently be a primary or

25 (&) a4 leazst ore dihydrocxymonocarpexyi:c acid compound D
comprising & tertiery aliphatzc carboxyl group and two
15

, wWwnich may each indeperdently
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'7 ~, LOS%, at a ~Ell;:'e~ctu' 'e G rCT: I~v t0O ?2~~ W L;rit._
essentially a;l _:'e no:: tertiary carbo:~yl grGJs as i~=tial~y preSer!t
inthe rcSCtiGr IC |~ turE have IJeen reacted. | ~9orecver is this
app'ication were di SO USed pcly gl\~C~dyl ester =eS=nS Gbt ai rFAprillRO03
=eaCtlng Sald -7.rlte~r i0 tertiary aliphatic carboxyl fu:~ctiG ~al

pol yesters with an er.cess epi hal ohydrin Fn"t he presence cf a suitable base
and optio:al catalyst. Preyerably, the polyesters were react ed vvlth

ep' _ch~cr Ghvdr ~n.cBot'te e Sperdf§ ed Praas psl yest-ers :§-10d o=

cc- respGndl ng pclygl yci,dyl esters. 5 Cer ved t here=rom wer e used with a

cross-l i nki ng agent _ Fwe “Ccoat;. J'ication ?~o. 07209i A2, linear In
~. . rGpea. . patehnzm@ks M'e“H.{ arxy na‘n@ass‘:om ~r pcti endaly palﬂy:east gromnd
epoxy L' ~ ': ~ =StE=. . rB +SC. : O E..|
Kr:~r, ES.” l\ tc ragctT:Er re‘éT nS”‘?ltJLé‘r“e = Ee O”'§ A tH‘t"“CI a;
at Ieast one aaraermt_Ja:L_anda{m ﬁyazlm+pé1m1a:rvz~cbnmywILCgaQqucerfpourI dr
cor.:prising two arq:, ~atica:, d/or_secondary a phatic _carboxyl crouas cr

the r anhydrl*de't‘l‘? Yo PYSRETn gt T‘Eeas{‘:b‘né“ffﬂ/&o’ -yt €cHAPEUREeS

conpris' _ng trw@ cak'q phati ¢ hydroxyl groups, which crouws each

ir:deper.de:!tly may be primar_~~ er secondary Y:ydroxyl grolLps

| east Gne hydr ov¥QRIECIEEs it LY SRapGEE A9 VT d"@?éﬁs?doﬂﬁgﬁf"'

CO: ~pr~si: ~ggal -: 839k sGer” R sl %ret Icfwa_aJéaq@atd}ﬂ f@s@@inglsgmumaﬂd tHo a_

~~:~a tic hyarc~; yI grouws, which Q=C =S ccC.". r.riCe~e der? t~ =~ Tev
relprITfIar—eW@afSe@aé@élra'"yC CapDoxyl: fﬂcdq“@l wlsyeat rsiwith an

L~ . ... ai | b na : 1.1 s hzear I
R, bG?]/e\Qcigs F) g?l ?ﬁéhv 1r5 gn Qh%?érgser& R LG 5L1t£14>lse basé

and optional ca*a‘ysb. P*eferably, the polyesters were
reacted with epichlcrohydrin. Both the specified linear

polyesters and the corresponding pclyglycidylesters

15 cerived therefrom were used with a cross-lirnking agent

Ir pIwlsr CoO3TLNG CCITEKIELIIINS
In European patent zpplication N 0720857A2, linear

tertiary carboxyl functiornal polyesters and epoxy
functionzl polhsster resins are Zisciosed where thess

20 polyvester resinrs were produced by reacting:
a, at least one aromatic and/ocr cycloaliphatic
carboxylic acid compound A comprising two aromatic-
and/or secondary aliphatic carboxyl ¢roups cr the

anhydride thereof,
b) at least one hydroxyl compound B comprising two
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aliphatic hydroxyl groups, which grours each

}a-

ndependenztly may be primery cr sacondary hydroxyl
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c) at lezst one hydroxyvl sub

S
30 ccmpound T comprising at lgast cne
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e M~h~ 2t OG\NCT Dii' .o ~0 o~ o~ ~=1ng ( Y+~'-~) : ?:

: ~' : ~r w-~erei:~:;: =a :ges ~rcrr: 2 to 8, ~' rang s fr-c, m~to 8, and
Z ranges fromC to 2 5 These pol yester resins could be ~;sed ;.oget:rer
wth a s'~rtab' _e curing agent For the prodv-~eti on of powder ¢®apFNGSH3 OF
coul d be convErted into t.':e ccrrespo: ~d; ng gl _~'cidylesters, which ~n
conbingtion w _th a s~,:..tab|a cu=i:~g-agent co' ~id be Lsed ier the
prod',:ct~on of powder 10 co~t' _nas. From WD 98/29828 a=a ~: nown |i near,
tertiary carboxyl:fanetlonats pobyestesrsesifns nbtactnabbe.by reacticn of (a)
at |east one 1,9-d=carp Q{;y_l cyC| ohexane (A) optio-.ally m red with a

; ~, 1 nor wei ght fract|<on - an- a2l ane 15 G C-=DOx~%- 1C cCId Co:itai.™.irly

In t} e range CyndxQ4d : 5 8»5-()(3.;53 ¥r@rdr 516 CWl ba$ges- frbm 2iep €, _Q. =~

o::=,J. V. ~C ~ _. .hrcqabor yllsaC|dco~pou~d(3)
corrprlsmg a%’b’rtﬂafr%f“?,e—&*fo Y LC« ==C. C~'C,.:~ a ~ ~ t4Tv al

rw-'s ctl .} VOl G OURSydiC)- Ofind Yol a A/ecnaad'% £ot gpow“dh(g)
Co.:~0=:.s=. 2C two ali phatlc hydr oxyI groups, may~ I : ['depe” entIy be

a p=imary cr Sa:sederrddaris ydrasar < g-erp—,mam@iﬁ)Weh@mI@' (dpvweetonpound (D
) coTprisny one Jm,t ofsx netnenale RIAARIM% O Sre&&ﬂﬁﬁéychyd!;géx%agﬁ up
and/or a corrpound (“D) conprising one primary or secondary ydroxy group
and 25 o: ~e tgér'vtq_alr}yeaéquﬂfat iwd iy Bax yomprigRyp; on he-mlarsnata}w of the

conpcunds (A+ ,,), ng +1: K= el - e
the range c' CAr om0 d% \ﬁeré;?}e?g‘ferdaﬁgjes tfﬁ%r‘é\%é\& X ané(:j \poaar:ges from
[ 2- (MEN) ] toc&ctamca ~eTpE' "atL:rE.’ C~fr0 I W~t0 ~~~" C, L:nt~~

eSSent=ally S11 7.3V nS 3S 1L ~iali
p~CeSent 1:7 L: E Ec%o 48t2|8> 2ri= }g?l’u ISeer"r I%zaCt'e'G:r-Y carbckyy

pv_ }%rlj~C; ybeStQDSal p@é&@d enO*%";Sande@Eﬂﬂﬁﬂﬁfﬁy *éﬁﬁﬂléﬁ of 1C.
CCc:.~1!~ ~CSltl Gl S: O at l.east one 2 ' ESL re51:
ot oL ot 1Y Stongertoons; Hhd-UasP o Rueret S (B ot L |
2003 - 4 ~' malme'-*J{h' 't'u a. 'rﬁ?nﬂrweol@tfs Cakridhv o*lalulal,}faafe L=t i 3"
([[T’ yc5 tC. . rcSs.rS Q~~a~n~e a8 .Cn C
a) ct 2l east 8ne cBﬁbbul”dCPlF EBRFErPse: 4Tt & =486 o?*prfo"tﬁ?ct d‘fo (1) a
.lycidyl esteg gk ak.m Xture ch’'synthetke Dez:z~-ghlry branched sati-ated

no: ~ocar be: ic acids isoners cf cr ( r?2) (= )C—COO—I (1), wherein
A AN Iy = e S ST e R e
at | east onezis:fethyl czesehyactde ~GPNEAENtRE Bremndthe 1 candwar ef er as| y

from5 to 13 carbcn atons and referabl% 10 CARDU ; A cIyC| dyl es_te_rs and
(i) a rni}:goPeEdf §al doBy:CFhet¥ cOhf ghl 9 bFARERBA s AL r &06@ = =S =73

nonog@ar boxyl { 6o agi gk = 81 AOh Al r bALL Og€buds; wnf CARREYRANLS PR ~beade ynRvek) |

said conponent .'-"".1 being cctionally m xed_wi th hydroa:y pival i c aci d
(A2) and/ or %y@¥d@%¥ﬁét%€l 'Ell%ﬁ%ﬁ?@ﬁbro}’)‘aﬁ%”%ﬁﬁ?roﬁ? 157d opggerally-e
~_rat __. €4y Ca _&o*raoupﬁahbc USRS =T€my  bhE A6rodu60kA cAzdUb dmBry

corrprlsrng two GO TIGIC or saco:~;:ary aliphatic carboxyl roups cr the
anhydri de th%*e%ﬁnonﬂa*y by&roxyl groau andLor: arcompoundv ?

conpound C W*ﬁﬂgg s Bt &1t i By r @l ox phat i g g8 ybogﬁakcggguerggoawe two

al _phat =c hydrex) groups, which nmay each i ndepende: g be primary or
secohlary hy%fr%xfﬁ~Llaﬁwb’dél-diﬁéianalﬁf-taqx)f%a%lfoéﬁe dheemedapotndio o
conpri sing i a7, A&s hyzdmxwa%wp%wgbn (+eaghylytydgpendently be

a primary o~ sec y hydroxyl group; the nofar ratio
'n**e11 N*W is the range c¢f from 0 to 2, whexein X ranges

frem 2 to 8, and Y rznges from [2-(M+N)] to 8, at a
temperature c¢f from 100 to 225 °C, until essentially &ll
n

groups as initially present
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tne reaction mixture have been reacteg;
polyglycidylesters aerived from sald polyester resins;

tions comprising at least one
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. 25 of conmpounds Al: A2+A~:B:C. D being Al:(2-Al):?~+Y+1: XY, W 7ere~n ~.1
ranges fro:r~ 0.1 to ?, wherein'_ ' ra.”.ges fromO to 6 and Y ranges from
2to 8, at a tenperature c. from10J t0 ~~5 C, L:r:LI.L eSSen:1 al 1 vy
ay.' _ L~":eriCr':-te~tl3r)~ Ca=L~OxVI grQOUpS aS ::1t1311 ~15Aprie3603"' In

t~a reaCtlOn 30 mf:ture have been ieacte;:; :.cl yglycidyles tens de=i
ved f- mni -~p~l ), S~ ' ~~51.~'S cnW Cet :..?79g CC.T1CCsIt.iC IS
_C,~Sr~.. ..~COn M. .=151."X ., at 12c5t C~:: ~Cl )~eS ter eSl:7
a:'?2d/O at 1 eadStmiCedpéE36g” yced)ynewnellinear, t<l&iApni lc2003:7 ~: 10;

.Cht.'12 ~gid:J£§2;1t8QthQE;L Qi:C¢;3§EL~Q.CQH~CXY?u~iLiﬁ~C ~.On. % ~.
pO ytrSt E= SSS IR PPoFTESTI SStTG y ARIOve=%e St FFASY S FheteoT

Enabl ed a ce=). .a% .le#9cress asmpouhheireauvomenent s gof-hexgelasiidn o~.:t oc;
d.:rabrlity ( :7V s tabi' Ity ? and 5 ;esiSta.”.C ? against hydrolys-s ~n
the cured st@@cuft~i¢h fefepentectdylBeFpr' ofse maxmwdemc iesomomisdalc v
aool i e powde. §3::78, 15,  clrgre.i nobalpddineed fer further -

i mar ovement of °t h“l‘x/sanc‘oa' ?ﬂ%?l oh~ of bF%p@?fi)es. DéCLhiat"Eg gtcﬁ(e(;‘rS ﬁgrﬁ)&"ﬁosve *
powder coati fgimder RfotRAD(RheCeRderi of) durhbkeipoRder Rooatidn® smardeat
derived "rom carboxyl ated pol yester resipns, cured wth epoxy functional
acryl ate pol yir%éps HAHP Dt . ~PPBpbsed Hu=FagPhed VaRE=h6ENENIRNgREr Sol i ds
and_Powder Co@tisR9$nQY MROSFdk vy, FEDENAZY: §- dond @9 n hew. Ol gazy. $9~A, USA,
15 T Agawa and E D Dumain, p. 392-353, "New Two-conponent ='rJ:aWW.Cl:.~
. __...,. -Sand-prefgrably from 3 to 13 carpon-grongsCape preéenabilve.
Howeyer, ~as iRdhpahed 19 RAGE 3533 s f widier: . Tar QeTleszt Syijjavs ~ u
TEN L~ -TE - %;e}.l% S R rv{~!j' ~aE;my>:_1I'; ) ~OT, §3%JHI ower cu=a

t enper at ~~r esyahfieQvcdidatiily thranshrad/Haihated renordtboryibpcasitag cr
outdoor building pan.El z9pcoatd ng., The apexy funeti Lises res~r.s
obt ai nabl e aééordﬁ.@‘%: s] £S5 p%eache[le'ilnbe“ 6re%é?/s'cyusse%9%%%:u%‘n¥ys', ]g_gigl t hough
showi ng att r aempeseosnBiindteions cpddtdneg pr operdd es) s utyd as: pup toak i dur abi |
ity, flexibility, hardness, chem ca' _ resjstance corqpri se r;:_nor but sign?
fice::t amoudctd (&225a@EloIofYEiseg P atsds AiPhamildrbedrarer Mhhl Rycro>:y
ar.d/gr hydrol yzable hazogerz 3 (Q¢ 7 Orlne, and Wi, 1G.1 ha va Copgared
t0 be fCrmed dLiff 7.3 to gy d"~c=r. 6w the start=ng ca-boxyT Li%--

| nCC. T, O a Compound B,, compr@slh@r 3wd sCGoveSli<- rESlagconddey 1 +~G ~ ~
‘ginr.YDue tJ ~h=s m ..~ . C .~ 1S .V ~sCts nthe ~i:lcl~y
Crtal::ed g‘"’-%/ : n"a}::ui 8?‘?89\@'&@(25?1 . %1 IhfeL:i:hEty%I%dd:ec* Sﬁsrepoo"f'yest e=
resins, the {an e==aza btess:reéaekticverasd.: yJrouymonczarbcoxnyvlioc acxd

oonczarocx VolT Bl2C
compound C comprising a tertiary aliphatic carboxyl group

20 and two aliphatic hydrexyl groups, which mey each
independently be primary or secondary hydroxyl; &nd d)
cptionally at least cne dicl compound D comprising two
zliphatic hydroxyl groups which may each independently be
a primary or a secondary hycroxyl group; the molar ratio

25 of compounds Aj:A2+A3:B:C:D being Ajp: (2-27):X+Y+1:X:Y,
wherein Aj ranges from 0.1 to 2, wherein Y ranges from 0
to 6 and X ranges from 2 to 8, at a temperature ¢ from
100 <o 225 °C, unt:l essentially ail the non-tertiary
carpoxvl groups as xnitially present in the reacrtion

30 m.»Ture have been reacted; polyglycidylesters derived
frem said pclyester resins and cecating compositions

comprising at least one polyester resin and/or at least



15 April 2003 E~:wa: _e”, w.':_C1 ncy :ue c?:''~=eSSe.r ."' ry a =Ower
~L-~ .10 S.ILU. ~~~r=G-"E_, Sai” Slde r-=GILC:S Cc.”. CcUSe several
~;~.co:~trc='_ed s _ce _eac,._or.s wh=n -nccroorated int:lE ~nte:: ~ded

oL tdGax C 17~ -..' ~. )y' __ pOner CGat' .g CICp0O5_t* 01815‘AEprllP_DB3

Ca' ?Seu _ESS Grlt— TaII CCsti nC p~ QoertIeS G- the ~=.n3l~y 0~.~".~t, ~ne~
C.IrE~ Cvatlngs a-1d n3="e 1=, pcrtICUIa" "t he outdoor du=a: _| |ty due
to the fo.rmati G of ether li:ll;ages in the :_nal coating. 1'~Gl'eOVe.r,

the gl cSS tra.”. 54t 1@\.;h(;'ﬂﬁhéseegt‘yecrél\}lrvl@ ES@rs ci C8 100w,
=eSU ti ng 1:L2hgl,eie;;10r Sted. S LGl age SL LLty., -1t w.' _1.he._ . _
apprec' _ated that Thefe 1s ggneed fé“rﬁﬁroggt e }c[))uta 0o dﬁ‘rJ&a“tTIeSe > coati :

properti es furﬁéuee byme&ab;eh—aateo dicf: tb"eeaécels trckheed s@eri.danie ity ef

t :e hyd= X d/ or rolyc b_ 5oden i e c~'rring
byproducts e’“‘ teny %‘ o= g““‘“’ Tt % .“ag‘*.l%..q. and
...... 5 2 e&snarpcf;ova@ls_n@wdlev f:@atrsng CQrtb@SbUr@dl s:ashoahiing

| : proved pronertles sash_as storage_ sta% |It¥ reacti~+ity and y.I.
W~y il ~ge: e*nr%q @ Vn@vr Y& 1 rofErn conpm;Fal‘v oolggu ~~4 ~0
cG np=i si ng QiodcﬁﬁStc:?ntg_'Y§$ dy41€§i@rl@fs@mpoxyheéb £6ti @LrahepG yester
resin. ~:r.ot~-:er object cf the present =nvention is to provide the

nodi fi ed co: rlﬁti“&lct‘i%?ﬁs’lgl%/%l"d"y-}%s‘E‘éP*sl'H%ﬂ‘%’édO?rBﬁ?Eéaniﬁ Funct i onal

pol yester =esinso2+iRS &HE&SHdnLinBicl ensiyer resealsh BﬂQdBXBeEbFfent ation
sai d ~nprcved powder coating conpositions ained at and Lhe nG ~ ed

CGpEY t | GnSthe- sep@ai AU T ang OISt @S 129 B2 HkRE TR6HBRA, 'roave

veer. fGSnd HHQAGTUH Yo d MR st e Sr g,lrpsp r,e_ll,aé@sw;{@)npg =i ed epoxy 30
LN~ G~§?rpo%§/ester sypzlIl Gbe :e b the ~ eacofyo.". C-r:.l:
cl O':VCH tfuawalpﬂﬂleraa;wvlatw WEP\S\/I rtma RRAR :propased r@uckegsS. A, Ce

E} a ' Se’tﬁe W% *3%34% qkﬁﬂgr S%flcéjand'ﬁ%wcev(toé%fﬁﬁée res=ns

'~,obt rreact’ : Gli e a= Wi C,
d 1~S'l at: LCSWDGyS@IL-@GI |rp?}er@t’1VC5J-7, , 19(§§r,b®>evv0*k?a3© LS, NSAi | r: 0; i d

o SIS 4 gau% Ahd B 'y Mz 16 p15v%w'i51200%m@% -dlam%é)&-a“
_,W c=pups cr tre anhy(frl de“t erecf

Fowaer Ccating Zinders: Pv_.es
Cure Alternative.

However, as indicated on page 353, further
mprovements have to pe made

20 lower cure temperzzures and UV durakility to rival that

of automotive topcoating cr outdoor building panel
Topcoating.

The epoxy functional poiyester resins obtainable
accordang to the hereinbefore discussed documents,

although showing attractive combinations coating

2]
w

properties, such as outdoor durability, flexibility,
hardness, chemical resistance comprise minor but

s
significent amounts (< 25 wt%) of side products, whic

30 (



, .. (b)) at ~as t or.e diol conpo'.:nd 3 cGm=1i si n,c tw a 1 ioha
t~ c 1y droxwl ~rox I pS, ir.%8~C 1 nBy 1:'1Qoende. .t _y bt'' a pri.Tv"'=~'
G 5aSe”™Olda~y ~".~".~"=0~V~grd:p; ald Op=l0rvall?r (c) conpound
C cG,ipris'ng or:e :noacfur:ctional prLmary- or secondary HyApdk3003r oup
and!G & |east one ccnpo'and C2 conprisipg one primary- cr secondary
hydroxyl group a“d one tertiary aliphaticbcarboxyl group; and optionally 10
(d) a di hycroxym)nocar boxy ic acid conpound D corrprl sing atertiary

al i phatic carBe@A=grouf: a2y Rao w8 |<p’ha‘{¢%5¢f§'dfr’bx&yl @ﬂ@nps whi ch may eac::
i ndependent | y- he .primary .or s4con;:ary. hyero ,gl QDQJ | Ly gg) a

tri hydr oxyal kane "(EI')” or “tet rahydroxyaT kane %(%2)“ e ol ar“rati o cf
conpounds A: BEGErEL: vrEDEX digiqn si<s reagtigns: w‘",ﬂn_ iﬁ;ermbeaeed Nn~N is
in the range . f fr m.Q .t e X . .0 ’>to,~~a_rLd ran esfromOto 8,
Z ranges froleD tg% s gokz“' S ANESLTOBS S S oY rgp “om 1~

ranges ‘Trom G t~ 1 at
20 t02220 C, untTChia peect@m Aansts @erd: mefl tdwtr_mizterde:aﬁye§ac5b02<ryé Croups
as |n|t|aIIy¢pre§en/t Ln_the reaction mxture [ __%or mar e, have been
converted, and"gabse§Oéht Feastirsr & eLaird s k?t"eﬁ ﬁb’d“c GG S HrulaF epoxy
funct i onal pehyestedotkl Bli-Baving ygn do@Ction tHe *’b&'ﬂ@Q&fn 25 Feona 500 to
3000 preferam_;é 1000- 2500 _and a nunber_.average nol ecul ar weight M in the
range of fromr3b39E8 8, T2, E-NG CR2a="9-isoc_,:anate (1V) , in a nolar
ratl o cf IIT:V sughebict ahel gasksarrhn tshteoqr gszpbgst;ergm nql,a\}]y4r OXV

Eg@ wi |l be convey te::, Prefexably h':,en the 30 isocya: ~ate (1V)
rep=eSe::ts &SHFSct anaf’elPhe RBFEF TRAB| dNcE dFl-eFVO"éﬂﬁun S &SN Ce or
FromO0.9:1 tecdp212t@nd no; e ore==raalv =rom1.0:1 to 1..~:I. .t has su="m
s= nny been round that_ such reaction of t:-~e eocxv fu: rct c: al
oc _veste= Yesinkt Wiyt Be: azzfée%vaﬁa?@ FE%~Stp®LQd%'5n€~dee§GXO Lot

. a (3 fﬁpﬁgUék%Xe OJ8§$ 1§hrabi5 @QE*L 3T9309e9t%eg% e; % bZOlN

a Ir: r~%-. ~ u S C~~c~
~~CS : WCC—ce»ﬁ“ﬁ—le‘GOﬂ'IUpG“Al“’“gIl’ISL’°”‘7c°‘/§i‘~l‘lﬂ:~of ~tecyv"*06y2
1'J A2 pP~5=cCEa,; cag tr: i
S@S\TC'[ N ar%;@-/tor ;}“‘%Céjmb e Car.°ba U?Rq 3 &‘ g y%ﬁ? 3.
Cli ~SQCya: | ateS emnchaOr qo:C~:j%SOCya eSS G f 1‘T*‘ :) £ ES LAeEeaﬂ' T2

Preferably 3 %maf e

nmonoi socvang:te Q@/ea\%ﬁé e apdp“rlecﬁ a~c% at éﬁse’ Srjle%en?gﬂlv%n?f%crj\ 10 al so

rel ates to ipagpesMed Mrcxmqm&:cﬂmllt}»ﬁs revherevintyvtaednodi fled

epoxy f~.:ncii.er. aJA__esl,n ,qumqnents i S, jormacLJn Ssituin a prem xture of

tre u.nnoui fied epoxy TEsi 7 and a stabl e 1sccyarae or opTlo’naT‘Iy a bl ocked

1 SéQyanat ecomzxg.silng a dreatsmdlecbigrce.cry_leet% o agrdaxval | y app_ ~i ed

bl ocked |so%¥_anat %,_v_\n I I debI %ck ol  pe_~ ~S . a _re=

CeiPhes BRI S SStrart ng epoxy f unc~i onal poI yester resins

(| | I) Tfe= sa| d F-eac:t“le(ﬁno\hhee\_c cAiditheotres@ne Caventich u;seot§_p:g:rﬁﬁe

varleLy ci ~=.r? -~ C.C. .y estcr5, i.a'vi 20 st =ai ght

or branched tgf?rﬁlt?fzuffeedPrce)f ”@Paﬁl#%‘ﬁ‘o@yfcl}r"fié’t%iec?mflrspé’lefe]s‘teé’?s*’%ﬁ“e used,

havi Ng a nuearbekyavenage ivbkecplodlycsrieght-eafinsr,.om 7Q0 to 15C0. Accor di ng
?1 nore pre=efred embo-=ment the starti N9 _epo-:y functl onal polyester

res Bs to be advanéedESUlt Cf exténsive resSearch &nd experimentati

said i1mproved powder coating compositions aimed at and

the modified compositions of epoxy functional polyesters

to k2 used therein, have keen found.
Accordingly the inventicn relates to modified epoxy
30 functional polyvesters (I), obtainable by the reaction o©f

epinalohycrin end preferably epichlorohydran, in the

(%)
w
{2
l
m
U
o]
V
<
]

!
0O
v
)
[
LL
0O
8]
H
U
O
IZ
2
T4
0
O
2]
(8]



, 25 according to the present invention, ha~~e been derived from carboxyl
fanct: ~onal pclyes ten resins prod~:ced b}~ =eecting: a) 2L _eabt One

CCP'Ipdlind CF the ~Cm:1la 00 :? H-CC ( C:2) a-~..-:.0HI | F, ; R
v.,. " a,. =a _na> 1 15 April 2003 | v' ~~e~n try a 16Apr||2003

m\' e~=Ser:L c:~cl ~\'y,=C.:p ~av=na f=cm1l tc 9 carbo.”. G Grs cC.
wer and ~-.-~ :r,a.s , ai :~P. ; ° forn1together with the group -C:
(C~:~j a-CH- a cycl oal kyl croup, whi ch preferabl y 5 =epresents 1,

6- cycl one}: anecdngarpolybhrertaci dafoet) 1, copubenal:l yheniertedim dd 1 ~~ rni ncr

anounts or a_ corresponw ng conpound G fornu?a V, wherein a=0 or anhydride
t hereof (A2)7 iO“b§ at |east one diol conmpound B conprising two aliphatic
hydroxyl groups ahi che smyoeachithdepepdent!| ¥ bema-peiar y woy 3 isecendary
hydr oxyl gr qup; c€) optionally a dihydrcx nnnocarboxyllc aci d conpound C,
conprising a'Yerefar ySaPups ~avfc cal ﬁbxﬁr%( gP8ﬁBeaﬁdYt\% ESréﬂTﬁhét Pc
hydrozyl QFQiJIO§e cW?déG}'l myv@ﬁ@h hro@lﬁpeadsrgyryondc e N
SC. _..:.'u...W. V..., ..... 1 d; optlonally a trlhydroxyalkane
(El) or tetr%\Ch)yd?Q)"")é%Pal-l'kjan%l (EFET {54 ’ég n‘EE“" FRORQTYREL Longe, PIIMRry--Ofs ;=
. T.seécoHdary Thydroxyl Poup THRLI3QUP Xe XL Shemegﬁebﬂné ganges
fron1 ~to 8, Y ranges fron10 to 8, Zranges from0O to 1 and Q ranges from
0 to 1 and WREERIIFIPT e TFoAI N~ t@F 55 amFdfefleydbeyvl- 8rand E5dnpst
prefera:ly ual. t t. 13 Jrerper fqf 00, Jol a
preferably %?om 25&1%]3&0”?0 21:% C %aﬁh?_o&np%ﬁﬂéc |Jis pﬁgé%?a ﬂgtil
essetO-tjiall dd1E tché’ywmmxwwqaﬂapw-as: iacig a:tcbrgmpmﬁseD/\ccompnimreg

21 san T et b A S el L s B e T RIS T
10 nCl eo, 3@y|deloxy- % xlouges ,t htited t@yale aml an*d@rtﬂmct rofly-. e gdimry
Fref er a~' IyOQarQ%éxL_f§n%way¥§ylpog¥§?fﬁ$lé% Ng, are a_:r - ed S?eggggeé’iYo;

0" f Z+Q “The Process for
of the s taret~ans ﬁ&dh(oxylalﬁcﬁﬁfeu"(""du car .t&l rpoly drestyerlssarfa o{E2) ,w ~ch

L i )
t 280N t altgge Aar T 15 A%rOL %Q%%Ot“ﬁs A:B+C1:C2:D:E1:E2 being

“r R T - -~
Y-l WMoY D

wherein M+N is 1n the range of from 0 to 2, X ranges

from 2 to 8 ard Y ranges from 0 to 8, Z ranges from 0 to

T¢ from 1ol

2 an2 Q ranges Irom C To

o

-

Fh

[$3]

e o - - —_— m
&l & Tenmg cwrxe C

18

20 to 220 °C, until a predomainant part of the non-tertiary
carboxyl croups as initially presernt in the reaction
mixture, i.e. 75% or more, have been converted, and
stbsecuent reaction of said obtained composition of epoxy
functional polyester (III) having an EGC in the range of

25 £rom 500 to 3000 preferably 1000-2500 and a number
average molecular weight Mp 1n the range of from 500 o
10,080, with an isocvyanazte (IV), in a molar ratio of

IIZI:IV such that at least all the presert terminel

hydroxy croups will be converted. Preferably, when the

te the melar ratio

20 isocyanate (IV) represents a diisocyana
cf ZIZ:IV Zis 2n the range o0f from 0.%:1 0 1.2:1 and more
preferably from 1.0:1 to 1.1:1.
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~~n C~1G.~ ~rd~"c'S~CS'..;~ ~!?rea .te.™. 5~:.1r)S C, Vv
h'l ~h di ~sccya..~_ e, ca:: ~.-! aer:eral :~e ca= r _ed opt acccrdir. g to
CO':ser:~'~0O'.cl SS~Erl Cctr..O| netr!QdS cn:: Cvrefera~l ~J L

a~e: WQpl C COnd2nSa tIOn, ~a);=ng Care L.nc ~ t. ne t2rm nal %5 ApeibA0ed
carbcx_,"1 7rcups Gre only or~gir.at_ng _ror~ 1, 9-cycl ohExane di carbo}; yI rc
acid. In particular, the condensat=on i3 &arri ed out by chawg' _ng the
conmpounds ~, B, o~~~onal | y C and opt=onally D1 cr D ', simul taneousl y to
the reactor wherea'dieiw the trenpes o4 4Ires | sr.2ncmeaseddlOofibamzraems o
tenperature to a terrpera_t_urg_l_n_?tpe range c,from 1~0 s 2@0 C, preferably
from 1B0 to PLGPESNTr The pregence 8y conpbind-B, “élcn ng=¥ périod of 3
to 8 hours, thus aldowigAheireaction to Initia~e and to prCGeeed ~,:naer
cont' r.ac;~s azeotropl ¢c renc~al cf water. 15 CGEnerall;r the aLeoroprc
removal of water iiFs "eitnggrRinE hdriE T e&cﬂﬂedd%mﬁr‘f'm%%"%)’e?érébl y"at east
950 of the omﬁﬁea]na%lz loavdinG VJ:WﬁQJHMSsMVc@wé@@ﬁ el : 3&5&@&&% Ce~1G 1
Cat,=iy'S In the nr~, SuC :~ ¢c5 IG 2C a}:anple |buty|t|ncr i ce,
pG at ol uenes$shgraAi B Cavil6 OCtiEmedESatas, T‘”z-Prfdbc%%a‘@’ée b Ehﬁam—’&beb’nol eat e
may be used pn.t{he estetisfi-catiQnprocess, but, is;jdygengral not rea-ai

red. In order {0 bé sure that the term nal secondary 25 car boxyl groups
ha~~e cri gi rmaredspeyganehe.s; . rdcture of forrrul a V dicarborylic acid
wherein a >_ 1, dLm1 - LClilag , rb?:yl1C
add, and nG gg b“ E’%}n Frorﬁetd~ “lpéatC St(%eeq %Nents%?r\glzaCt lre
ar par ti Qalar 1@121:984 Osb Cm"@pv'ael’?agzwplérdlmtb@qId@mnfl@n@ar ' 30
t'. etotal f ; cher..a-. e i be n Ob2
Ir- C~|| bﬁéf? é fﬁe ﬂod 5658 g%gx%g,hﬁv-,o %l r@gi 8%%50ﬂé¥%- é

c, mv? a "rch;rraé)di Shlsltu~Sn1aaS*em63@eu*e o$w1:ﬂ*&b|uy1mnmed1caodfkyf or use
i:~ the ’\—ocess cf _the ~CeSe’t =r: Ver A Mtrla_1l C
b0 d ot FEEE eh % CEPE LR RaPETEnacS: BT PRSP ANIY e aci d
(::H-A ASoAhdt2008. ¢. , 10 aﬁCéyykﬁtiéXSD’}:e‘r 6: rQo I~ W =C S. C14,

c?: et~":\%~cnF~Etr P ; ~C T
T G o el TR R o okeg dspEvEnaia P T geRioek. |
C\'CO:?: &#’&“Qri93“b§%3yi,;*_@§—ﬂﬁ f::"~a-::ee~;Zt_d@d-_:j'a.' 2.

3- Cy, 010~ rar; ed C-, =bC?: ) Ay' =na ~ Er_%oc
WIL 00 1 oy AR REATINE | SR SR Loy 1 BOMEF L CF s arpre Toar
preferred. St al=de cporsmanBhcs. @sediﬂsbheaﬁéegaeahlga Qfs el ze
starting carbc;;y functional polyesters_ incl sde_branched aI ipi:atic-,
cycl oal i phatd&&at o5 arsy dhatePefy -unctional pi.yesters, Faving a

20 straight or branched structurs. Preferably epoxy
g y

B

functicnal polyesters are used, having a numper average
molacular weight of from 700 to 150C0.
Rccording to a more preflerred embodiment the starting
epoxy functional pclyester resins to be advanced
e

25 according to the present invention, have been derived

Fh

rom carboxyl Zfunctioneal pclyester resins produced by

LA

-
ea2cliing.:

0

) at least one compound cf the Zcrmula

Q

HO-C~C- (CHp) z-C-COH v
|

PR



. 10 conpounds, containing two aliphatic hydroxyl groups, each individually
being e:.ther a primary or a secondary hydroxyl group, such as for exan-~le
propyl ene gl ycol, neopen~yl glycol, hydrogenated di p~ enylo9propane ( HDPP) ,
hycroge: , ated 4, 4' -di hydr oxydl paenyl, 1,9-cyclo 15 he: anedvnpAbyugno3 1,
9-dihydroncycI ohexane, hydrot:y a ' '~y r~~l,_y. ~ |C~ .

VoL -?, propanedloﬁ;or nlxtures thereof c; MFICh
HDPP i s pertlcularly preferred. j':~:.Cai a?:c::,piES C~ a S. IItc}
A;;r::..."d whereln. Ry: :yczﬁ/ppevﬂanab1aﬁaﬁ~&ﬁ%ntaﬂgaoanbamwﬂp nctlonm
pol ~~esters are aliphat' ¢ alcoh ols and cycl cal i phatic al cchols, having
primry or on%aEeE%nHéP? ﬁyaFoﬁmeéP@upaaﬁﬁﬁhaﬁin@ﬁﬁﬁﬁﬁ?[ﬁm)qﬁ%atbdhaﬁtons
such as neocent ano] Eutanclf %plohexanol or a |l:i adduct of a VEnSAT_C
acid and a 25*%f@c—%9?8 ter “of EREATIE aci d, raving ‘rom5 to 13 carbon
atons. Suitable:€ompoundsrCaatecabaphati erand cyeliehdpl2F3tr=Eg 13l CONOI' S h
aVIn~thn_ pr=pt' 'V O e SeCOndary ry :roxyl crc~ ap a: ~d having of from
" _to carb gﬁp : FePdsea e, deig ~0
addi °_~n or. ~ tert%%rggaliizgvr%oge? cxyr g~ %ES’!*— C a 19
ety' -9-hvdr ep oyt bhexaheed - catbomyhcé amoudts Gycecxcyplrtesaohuusxgam d.

~ypl cal exarcﬁ%gﬁbof a §u tg%%féc91 b thir as 85 g§§yln 1 |§h€2 aratlo N,
r a

O- S ~3rt|r YES te

~ I(ynl27| prvplcr ICGCIu~. nr: at’>~. 15 Apr|I 2003 _ -~
t} ~I 1 ,.; ~ X ’Eg g g

S LB b 3 deg ﬁ’h" Pk C‘W?ﬁ’ur $ %Om?r S1BF VOCHT-PE’:&%Cd] 1

=L1: 1C~10a 8hyc90}myﬂ$@t @s tveh rc?? IiJ.a\.Seeach théﬂﬂén@éﬁ@ﬁ&a@ & phemary
t:.="aSe: . Z'antl0 ~ pCOpa.~. G5 and a pre~Erre4
cs.a.”. lal QE-QJ5GF (é%?%i??dr%ﬁ¥r %‘OuastSZC,, iS per.ta~~}%::~ritc’
It wi 11 becappbmuaatn%dﬂy Fati dydzesﬁjnsdfﬁocdrbfbx:gllq/%dydi ¢aiobaneval

pol yester re~ir.s can be o tal eas versjon eL a precursor
carboxy functrBPIS P8 yests t%ﬁf% Wﬁﬁ% dﬁ’ REEs TP HRAIDRYATYR, in the
presence of @:sphiarakl eulaua&eqand;apids)na,}wcra e ad e - i Nsdec@at Bpi ent |y
epi chl orohydrin is used. Tt was fo~.:nd, that t hose pol ycl yci dyl ester
resins to be“Es€d &7y <G SAMGIFTater-ari-TIE)S for the preca GLIOL of 15

epoxy ~Lnctigr, abpRobyash @rar%$1W§4ﬁbJﬁ¥iHEﬁ§eﬁﬁ. or tetrahydroxy-
a’kene (E2),

* L

-
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LB}
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(L2~
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- = L N e bt o] o o P
- - - oAU T Wi Pori U ST
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the moltar

s

20 MAY+2Z+30+P:X:Y:2:0, wherein X rarges from 1 to 8§, Y
ranges from O to 8, Z ranges from 0 to 1 and Q ranges
from 0 to 1 and wherein P ranges from 1 to 5, and
preferably 1-3 and is most preferably ecual to 1, at a
temperature of from 100 to 220 °C, and preferably from

25 180 to 210 °C if any compound C is present, until
essentially all the hydroxyl croups as initially present
in the reaction mixture have been reacted.

With the term "mincr amounts" as used the opticnal
component A2 are meant amounts oI Irom J to 10 mole%,

amount of A1 and A2.

3t}
=
)

30 relative to the total mol
Freferably carbcxyl functionel polyester resins are

t
v wherezn ¥ > 0 if£ 2 + Q@ = 0, or wherein

gimed a 1T
2+ Q>0 41if Y = C,.
The process for preparaticn of the starting cerboxyl

functiorzl polyesters, from which the inictizl epoxy

[¥%)
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LI 1 1 . —
1)~ A ~ e~ - .~~~ ~C =~ __~i

~C' .
carboxyl fund-iond pol yester resins (II) mhereln Y ranges from1 to 9, X
s~.rr,ultaneously ranges from1l to 6, .. -':r.~c5 =ol;1,
',t ran~c5 I!'-OT, ~%tG~, Can 20 prOV|de the nmor e preferrﬁﬂAputZQﬁﬁ ci
:rabl e powder coating conpositions. Mst preferably polyglycidyl ester
resins a=a used, w ~erem X ranges from1:o™~, Y ranges from1l to 2, Z=0,
Q=0. Suitable isocyanates which can be used for the direct 25 in-situ
conver si on offwepaxyrfdingtdloradt ool yestler resins; sansdecsetectedtkrom
to_uene d||socyanate 1- napht hyl —soqyan@te 4\Ipethoxyphenyl |socyanate
cycl ohexyl i Socy&Tates:s “srhya” iSv&Hmat e ~sd%u1y1?%d%yar~ar%* I86~rEp} %4
150Cva. *. ~ t eonTzeldh 62} 'dstletri g de d SEOhSIH L, o8 'p @2 #4145 20 pgocyana
te, 9 ( ~' -d~p:~enyl:nethane diisoc}’ anate her : cnethylene C=~SQCydnat A,
1, 12-~17. SO@F%B‘F&ECEEG@@@ﬁéSd{§é§”~ fﬁcr“%e%ﬁ1%,,%van%ﬁ% termina
9, ~~- sUi cyc= EQEXXB'I%T}’ @08 Q1 ~ S 1ML 01y 67 Ling F £SehNe
d~~50C}1a hate.” areférred ::= sdcyanates are tol uene di’ socyanate Sy
J5 ~':eY.' " lTéet:ylcﬂpheaneewhaws@c/;/la}r@c@l& Tmpfcn‘uudln—, the

~Sm} ari at Ugg@glasa?efm k%5f‘é‘prr'lle_d2% ?t l‘% -c'ra**g n%’ ee &H&%r&%’a, },S -

d: 1, :d tc,
oL~ k ~! :.'_B:. "gos -ons 1y G~2QACOP @@@\awly Ml or: |Ea, IsemuJ‘desnBOWMte
an."". 1, %; l-SCC~" ul" .+ <ar af.¢

Exanpl ES O Iockedggc Egogﬁgfgatggcefgss-%pﬁ |§nﬁ§b§ﬁ%ne%{ |ﬁ%?ude t hose

whi c}o- are baserd nuomsuphpenaELCE|$0cyaﬁameebat@¢hedmmuﬂe Eacge=alacta: n
such as desc bed 8 2 240 ~1 n , 96 The
reacti on bet }%g dfl%%gy fat e anS%Fﬁe ep5Q? %a%f%RCZlénal p6]§3§ er
resin usualIg;éﬁéﬁ@ep&ﬂcengtcbeﬁpenatBresummwgha pamdeaobrfﬁommanble

t enperature éo 180 C and prfLerably g c The reactlon can be
ca=vi ed out rP%Ps%iveﬁTss% RY&QsT F ﬁ]éeeﬁrrgfy 8f B&Féf“§o@?§ht§> such as

ketcn es, 1ﬁpﬁ5*§é@,“£§éﬁr6“nﬂirmbtehathe*kepOBESeabeaprQEERée@r A

g C. however,
i t vﬁrl be a&ﬁfr'et‘?ajtédt‘i?]a??%e ?%aﬁt rﬁoga'l % §0t86 &érP eagout in
arir_ci~le as.-aimssireacil o eidzz-_nzah c. ¢ ““UG”QELi;ZO”; ~hevcur abl e

out door durabl e pomder ccatir conpesitiofs, for _anot he $pe! t of the
present i nveLURP MEVegRRi? %?e%@?eﬁ°5§ &Hg= EFBHT%f a 8F8§§ Pgﬁklﬁg resin

to the hereinbefere; specidiednodi fteed-pohygbyekdyteesten resin (1). 25 Fs
cross-linki:.g resin a precursor carboxy functlonal pol yester resin (I1)
frem whi ch t&fe S5t rafedi it &3 T8 aF | SR Ptepa? et Pof g~. YeFdyESesPer (I11)

canshe den=z,ed v ol yaida 44005 €8N pd @er o1 usks. Fprbgrabbeyapai d
prec',:=scr has a polyes:.er c::ain rr:icrostructu=a which is rat: ~er

sim~lar toEroRtaFtea, & Fcoctfe w2y Yt Rium o5t @3 0 TP2 ke adlinPeof
cress-1 -~ ru\ée'dnglrm ,@%I%Jisfectcﬂl 416 e sELTHCOAL L ngncemmepgy hbens of

the invention w. Il : V be Sufi:” SOdS t0 ~ 1 aCC, . t eClia
a: Tl Ount S Cireced@led/2 ngUpS  ~:~e CCS S—_-::KI.':~ CaPiFQ .M.~ d :d
tr:e In order to be sure thet the terminal secondary

25 carboxyl groups have criginated from the structure of

formula V dicarboxylic acid wherein a 2 1, and in

more preferably in 1ts last stege
fcr uvuse 1n the process cf the
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15 April 2003 EpO~:~~".ir:S _ ..~S~f.t =n t!1 2:vanC-C pd'JGl' JC1Q?,"'1
CSLr =?=" n. ~OLJ~Ve~ , Oher 5::1. ta:l a &GsS-_ir?f!'? ng res." _n5 C3»

,~ISC be "t.:5ed In COW1In3ty.On w=tr: t.'1~ aC-%nCe~ p0l1 yG'lyldl % J es

ter res~ ns of the n=esent yr.z' er. tior., such as sol=d pO1§&@priCI08Bch as

SCbcCIC dG d, 1,1~-dOdeCanediA C add; a;.hydri des SL1C-': as pc

yazel ei ¢ pol yanhyd=i de; aci d fu. . ct ~omat pol yesters s;~ch as the reaction
product of one rnc' _e of trimethylol propane and 3 nol es of he::ahydro 10
pht hal i s anhydiidél:=rheveeapiFoalprodast, oknEogethhérareditelz-with a nol ar
excess of 1,12-dodeca: redi gic acid. .the_reactiqn,product of 9 noles
1,10-deca:~e%76§7%6?VTTégagraf’1%49nfﬁoF§“?&éiéﬁé§%gﬁf“0?3?‘66b|s
1,1, 1-tris- (hydwokymes chyl ) 1 ptepaclopsaadeGi2Z-voolkdipeatder; ;' thritol, the
15 reaction oduct . cf 9 cools_ 1, 10-decanadicarpexylic acid, ' .= .,.~__
~exa: - : ed~c Ei’éfiﬁﬁg) fi$~§kffﬁfb,??e??n:“i‘org“%ggrg pénta&yt hritol and
0.21 gool s disrethyd i orro~tiont€o i Whandct he, L eactl on=peraddctzebcane inol e ef
..)ici T~ ~ ﬁAﬂJ;Egaqpi;g: r=?_,..,W.d anG ~ "~ deS.... 'ly~I"vXVp-~

' d-i C 20 add andf L3 e HpEl ¥R RS acehts. The powder coating

conposi tions of gihe gHesetdmpscvents cior ngwe f s thes goapeiseigncatal yst and
optiona' _ly other add' tive~, as known in the art to be suitable for use in
powder coat i SHRFGSINT RSP SHIGD e htRPYXISEaF e $oFleRanyl e
auaternary yFENEhdiMANGHRNosphond umsal {shadetal saldsscogpounds suc' . -~
as for exanple stanncus(l1)octoate; b-~asic compounds such as _.._

er.aL . pl e GEFHOYNGEC ol A TRt &R hed ¥er ol agroers, a¥agh~ cle
di azCoi CVCH%Eab%d%%@%ﬂebé%%dqyiéﬁéfyéfﬁffﬂa£§3éﬁ)Qisé§5ﬁh¥5§éfusua||y be

sonewhere A ~ ~ e~g~:t” based on the i::~ ~ .... rana. . _rom0.0_
to 0 c,' e~ghtydgoxthe sroid, powderd scda Ry adBhpe IRy ens@iv®? e cure t=n¥s
and cL-a ! eboBeRAYY’ 81 yER1, N R NbermA e ieshG IR Ll LS O W2
-nVE T: 1G ’fe'o_?, Aevd Bligss  PyEREerR 2003 GO 1 o 1T e PR
at-'7t': E~hydrogeretkdC4~40-Rilhydzopyd @@y, @ 4GaxcLo=nC SySteTS. 1L
"Wilsl X)a appzeC.igzed hRat Sl gntoah GSRRG oHe Lhe present. . ventic::~
is l(?rrred bg'fﬁgﬁédﬁgg g&?ﬁfe§’éoéﬁég“5cﬁggg éﬁkdﬁgb%g o§tdb09}dLrabIe
powder coat pngacenrpesition:asispecihiced -hereilnbekcre,--iln cured cr Lncured
stage. "VIAN == oG Th: e 1 pygntion g i Llbustrated.by thefaljowng

ei :anples, nowever Wti-out reStricting its scopé to these 10 specific
em-odi ~nen sarticularly preferred.

Typical examples cI a saitab.

- - Y o~ ~
SoOmMplanG oL IZI Tng

(4]

20 preparation of starting carboxy functional polyesters are
aliphatic alcohols and cycloaliphatic alcchols, having
primary or one secondary hydroxyl group and having from 1
to 6 carbon atoms such as neopentanol, 2-butancl,
cvclohexanol, or a 1:1 adduct of a VERSATIC acid and a

25 glycidylester of a VERSATIC acid, having Zzxom 5 to
13 carbon atoms.

Suitable compounds C2 are aliphatic and cycle-
aliphatic alcohols having cne primary or one secondary
hyvdroxyl crcup and having of from 1 to © carbon atoms and

30 in addition one terciary aliphatic carboxyl group, such
as i-methyl-4-hvdroxycyclohexane-l-carboxylic acid,
hycrexypivalic acid.

A typical example of a suitable compound D for use in

the Dreparation of starting carbexy functional polyester

(3]
@3]

x5 cimethyvlol propionic ecid (DMPA).



Exanple 1 Preparation of aliphatic carboxyl zunctional polyesters Pi to P6
accord:.ng to invention. Conpounds Al to D1 were charaed in nolar anpunts

as 15 indicated in Table 1 i” around bottom gl ass reactor, '~C 'r;.~~.1 _
'Ci.:~"C ~a:~14. ... :.e C=:~?="'1? ‘r-,..,ar. _ . _ -15Aprii20p3

inl et stirrer and vacuuminl et. rme mxture was then heated to 15C Cin 30
mnutes. t~ra:yc cr;, ~~:Jf vi:.. YES "~ ):~:="C'v:c

=WCGC, Ser. .. 20 two hours to 210 C and kept at 200 Cuntil at | east 990

of the ori gi nal ﬁbe’éR-yla ZHEp§ TFAE TR e hee actdepantti Bnal < pol yest er

thus formed Has d.scr.arged .andall.qued 1.0, cool-goynn Lo, roomtepperaLyre.
Tabl el 1) 2) Caf bonyl fun?ftjl onal Elol yesters poj yester FesiT=? cggg'PIFZH P3~

P9: ' SP5: CH@- y1=20805498: 1535Dngu~f57 Tl beb@sedb2dr +hBP P

E135. 5621 . Vo 5 April 2003 -. 1W;me-. .
s '~ '1 re"gl eSSt tth‘e Fepoern ‘*‘5“91 T O TERP R L A

C'nt Gbn. ~. . £End=aCprefert@d~ e?e"\bee f)t_’\-eo]z'pourd EDrXeHS Gs a?s&d Tlwsa ~
I::.t’7C~r2~c’7' L0~C= '"le te=tiary a.. "dpartlyseccn ary
ca-~0::,,.V .~iter 53¢ 56 pol yester res~.r.s Pl to PG T-"le @° 22.T.1Ca_

CGTO0 , : ndS reOreSenied bY tpprabreecyl 3hie@nihle: Sad e @Arelyd i Br1CHC- .
19cyc|o- bOX|IC acid JMPA . drrethylol Ionlc acid 10 T: DPP

fxanedlcaL P
. h~edr ogenat ¥ o phenyPo Yb?BpanEe?Fv/ﬁ“ CRI=fpgt RATGL: ﬁr‘gﬁ%ﬁheﬁalsbg DMCH .
1, 9- di met hyl @byt ohexxane zxarker2oPr epapabion uefc tadzes R L idted gl yci dv~

es ~er resins ~ EPl 15 to JP9. An anpunt egual ling 1 car boxyl” group
equi | ent (;eSLn.wan an gxLess epimalohy ring-in the Prgsengg of a

S ___.. car bﬁxwagwoasag@aén@%a@%ﬁawwsanaaeabgljmedm%%texanpl es PI to PS
in Table , was dissolved in 16 noles .~ ...... : ( ... ;
,..convenientsly epighlorohydgiy:ig usedy'r J 20 aria 15 . 5 mol es

of derr~-vater z»Tnf—§cA&tn&t~7éfvastp@§é9§91§s ggg&a% g@Cths syl paed

Sn'lth a ter-~peraQC stirrer  and’re condenser. Next, the
t enper at ur e bfas: el Sl TETOIQ ateoved bYIGafioal thddereparetian of

15 epoxy Zfunctional polyester resins of the present

carboxyl functional polyester resins (II), wherein Y
t

ranges from 1 to 4, ¥ simultaneously ranges from 1

20 provide the more preferred cutdocr durable powder coating
compesitions. Most preferably polyglycidyl ester resins
are used, wherein X ranges from 1 to 4, Y ranges from 1
to 2, Z=0, 0=0.

Suitable isocyanates which can be used for the direct

25 in-situ cenversion of epoxy functiornal polyester resins,
can be selected from toluene diisocyanate; l-naphthyl
isocyanate, 4-methoxyphenyl isocyanate, cyclohexyl
1socyanate, ethyl isocyanate, i1sobutylisocyanat
iscopropyl isocvanate, methoxymethyl isocyanate, phenyl

20 .socyanate, 4,4’'-dzphenylmethane dilsocyanate;

hexamethylene ciisocvanate, 1,12-diisocyeanatodocdecane;
3 Y

Ku
3
[}

1scphcrone diisocyanate; 4,4’ -dicyzlchexylmeth
diisocyanate, 1l,4-cyclohexane dilsocyznete.
Preferrel drisocyznates are toluene diisocyanate;

1,12-dilsocyanatododecane;
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50 cwt aqueoss solution cf 0.16 noles of NaOH over a 25 period or ~0 mn.
The tenperature is increased during this caustic addition from70 to 80 C
rt tr.is tenperature the r,,ixt~.:re is sﬂrred unti | wrtudlx all add
gX0',1~5 are cv::vcrte.'~ (cpr&x. 50 Iftl.~. . ~ ~L~. 7. 5eq RMl2003 ~e
m'_7:"..U=a iS CCOed t0 55 "~.'. Fit stdhis :eT~erG-IIrC "', ~0 .. rad" ~al
ac :ition of a.~. 50 '~wt aqueous so=ution of 0.92 nDIes of 7SCI}1over a
oer~.od c~ 60 qu.. Followed. F.~ter a pCgt-' 'e3C~i0:: & 5 m.n, 1,7
nCl eS GF water WS heHed and' &322 ?“'rxqué*mhs STTL{eﬂ foFTS friir. . Tze
reactor COditientcyaSi@d, v OMhzcd 0, Sptdd: cvanthSky1 bethlen W' the br=rte
~C h' a5 Sc~,.~a~ ataO ~rCn1tI ie Gr'~a" C:gf aSe. = Vi'la e~'CeSS O~ 15
Aprll 2003“*1157) CEDARARWI N d oY SRR Yy TP RN A F§' @58 MOEBhe~ G |

o I S sze@cUreh'T" . T::e resulting crude resi;~ EP1, EP2, E=3 and
EF9 was di sscived ~.-: net hyI i sobutyl 1:etone (h:TSf 5 (NTbk / Rcsin=5/1
v/ v and mashe&“&“Eiﬁ§SQMtﬂ4QMhﬁﬁ'QHMﬁQﬁ¥?Q%QQ?iH?FS$WA WiTD-75 C. The

ISK DS remRKedehT. (YRGWKS cibseAth iy hAhe ol Xl vl esl s was
di scharged fromthe reactor and allowed to cool down. The epG sy -eS.InS

ObLa. ' _nedc$iseOlyan@tet e dfoed witig 810apr:@pe|cttamssutablae 2elspodiyped

functi onal xy Pal eg r~ EP ~ ,EP3EP4 c'~_.. CJIC2IEGC
[ ~r u- nol / kg 1%013%0%2%2 235 S(yla E‘o?ﬁ’t' ' 286U- 600~ 40C- 6QD ~

i 300- 500i | OC-8R8@ !r[eabtl&u bbltwgch :bn~6alﬂekb|c§taedt|¥blahdw 3OS daky - ) 9CGLi 4at

20 C [FoiLselm 2 2353920 Det er m_ned I cone and | at e
apggraths lDSQ% gSiéeécﬁn gﬁ?éﬁo? a@ﬁwuea%fé Dg '_pa ?

Preparat i O@emee@tneégomdl aleneéha‘:eedfpevomgbmledyl @&h@rerra%jrre RIEP i,

MVEP ?, ME P3 and | f EF4
DC and preferably from 20 °C to 160 °C.

The reaction can be carried out in a solvent selected

t

rom a varilety oI polar solvents, such as ketcnes,

ethers, esters, cof which the ketones are preferred. 2

[
w

. : s Y2 P o
SZLOVELT 18 MEonJ. LB3Z2ATYL KeTorne.
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Eowever, it will be appreciated that the reaction can

also be carried out in principle as a mass rezction e.q.

o
ot
&1
C
£
[£)

_n &n x

20 The curable outdoor durable powder cocating
compcsitions, forming another aspect of the present
invention, may be prepared by addition of & cross-linking
resin to the hereinbefcre specified modified polyglycidyl

ester resan (I).

[AS]
w

ks cross-linrking resin a precursor carboxy functional
polyester resin (II) from which the intermediate
initially prepared polyglycicdyl ester (III) can be
cderived by glycidation, can ke used. Preferably sai

precurscr has a polyester chain miIcrostructure which is

th

0f tre finzl pelvglycidyles*ter.
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s-linking compound used 1n the
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powder coating compcsitions ¢f the invention will
normally be such so as to prcovide about equal amounts of

s-linking compound eand the

mn

reactlive cgroups cf the crc



Co: ~counds EP1, E?2 and L:3 wera charred in weight armu 'ts as " :~dicated

in TGle 3 in around bottomglass -~ v ~ec: =O , E.. Ippe~|di ~h d
CC. . ~ahgc=, te;l;~er~tllre CO* r01, n'! ~'_'~Ce:| s.!':~ et, st-er and
vaClum 1nl et. 15 April 2003 F~.' ~.~ V~‘ tu\' S ter. - w 35°AIB2003Vva’ a
~'1lm~ .N"_ =80D,~t'i 1!:e ~o;: oo ), FSiilimme~r = [~
'v/'v.~W.SeCL:eI:~.1WSV\é~ chd_ '~ofC~'J~~...:..’>~y
vO'1lC, ¢''S ~,n.."r: 3ted In " ~a’\.~~~4vaS yn},ys. , .., err.
"~~a G 1 Alerﬂan%S axm&ﬁ presens sh~ths kaSvaneaahuelvcl vt atdg lv eGar m
mn.... 5 and oId at 50 C L-:tii virtually ail CCN groups are ce::Ver to :

(app=or,. 5f- 80" i n. ) . Subsequently, tre MIEh is renoved by iacuu: n
“lash and the nathwd ek pod g v e rilys et ecrpas-— dhﬁehaggedeth@nttahearieactor
and allowed to cool down. 10 The nodi f| ed epo resins i ned showed the
POl 1 ow g 5 GHART i4d5 COTSARE ST ot U 315 e BN E EdADRReRy TFaRE VoA
fsol yesters dx@0~idddielh tos pOHe Yot SLyESiLEe eeggrl\fwwk aM 5Bz, NEP3 MFPA4
t ~I EPS i ; hoxy functlonal polyester resin2) : }5 - 9r 94 - - 95 h;~"~ - -
96 - _ EL' SPolyaciags SUFHE o ﬂft9=cmc%%+i4 mlg AgeRECanpROPLEIRCAds ~
Car boxyl f unetionals-polyest &lf)pc1 i A eic polyBnide ERG: ( mapk fkg] 13" | 13UO
13U8 158U 12B0 1Z52 IlydLVXyI coni”_er st [snm)I/kg] , <3Q <l 50 <300 <100
900- 700 3Ut )-A—SGGa@@l-culp@t-e/@Stter@ tSWI’SCa%s‘Li'I%/ Djaqi- WO ofPersef gne' ~1
32 30 15 16 Eld % 1 d il |l pol yester
resin: ~; 1’ f%ge )Ing af"%n t?lggjo %Q choup |n¥§] a3ger?1ctﬁs %%%Eg glawp@

-é¥cl ol -t Q%yhﬁfét‘ lrans hBidird dey artdice)r cant ica tR1QGXYA o f uhc67'@¢|:a$ne'pol yest er

1~-5 are exp e n a rat. ¢ Fre r ,bf:d lne le 2,
‘1zl .~le 2Fj %'SL % g m‘éf( \élr4'%§“c%csl of exly’ %ﬁ"a&?i %ee%co%yanafe E’r epar ed
as descri bedeanuemarrplroalulct olf' d| mellesl.l 50_-Daca'mdmbmb>t\ﬂllccone1fand
plate apparatys. -8, 09C, 1386909, SR HdRONY AlUS < - b farcsy-
metnyl)-propane and 0.27 mels penteervthritol, the

15 reaction product of 4 mols 1,10-decanedicarboxylic acid,

A I
CILneliy.T.TXe e

m

cane,

0.29 mols pentaerythritol and 0.21 mols dimethylol-

propionic acid and the reaction rroduct of cne mole cof

by

N . . —
NYyQroxXvolrvaric

~

1)
U]

5>:ara‘:.”n:a:ymeth" me.alilr.e and o Moas

20 acid and amine-tvpe curing agents.

‘<

The powder ccating compositions of the present
invention may further comprise a catalyst and opticnally
other additives, as known in the art to be suitable fcr
use in powder coating compositions.

25 Suitable catalysts are for example quaternary
ammcnium and phosphonium salts; metal salts/compounds
such as fcr example stannous(ll)octoate; kasic compounds

such as Zcr example the imidecoles; and tertiary amines

such as fzr exarple diazebicycloundecene.

30 The amoun< cf catalvst used will usually be somewhere
in the range of from 0.01 to 2% by wezight based on the
weight of the total powder coating compcsiticn

Suitarnle cure times and cure temperatures ci the
pcwder cozting compcsitions ¢f the Invernticon ars those



D-_, NOOW Table 4 Wite pignented bi,nler and coating properties
i nc~zedi ent s*~=~1BC?_BC3BC4BCS5BI : f, f; poxy pol yester resin

(1) EP1---885--"EP2.  -895-gPq. . 823Modi fi ed epoxy polyester ( 2
) MEP1~ji)~1----- MF, P3-QU I-_ "MEP 9 _.-8 9 (1-__ CarUoxyl f15 Agril ZDa3
resin .-
(3) 6~~~' ~~58" aG60615605677' fitani undi oxirde . ... ..... ...,
........... e i m0St - -~~UW...~~.~0 ....qgoOO...-
90p- . .. MbdafPayenticnally appl-ed in connect:ion with powder coating
(9) 3~~3f ~3636363ABenzoi nJ?1212121212Cat al yst R 59. °, 4. 59. 54. 54. 5Powr | er
characteri sties - . ) _F;xtrusi.on t~ehaviour~

goo~ It willSbkzoeageestakeil ithy:tate@Oh€r( Bsyp@dt gdd"tie- good poor

poor poor N, O O W __Tahl .a_ W, d), 510 15 1 r~grec3i ents *B' _
1l 302803809%%%%%‘%3 ‘%’%)Fr’rlf:“s ‘%6)‘@;‘?“3&%5/( “fr)n?r'fgé%gfffé‘]?*@s% e“v“edrese
| npabt (E3)wifO & tibab>e902t902r602r2D0Aec ploarat-ed cnedtnly eforpesdistiance (9) >
;' ~)00> ~1U0> 2| 092,990% 001E300_ al |l arnounts in gr_arp‘sgl) Pr el oar edas
c~escrived Th BXanpt e® Fﬁ?) FE%&#BdSL:Be&‘FFSe&ri KRERERS & “35E3) Pr epar edas
clescrii~e&kravexagnyle 1.(~ )tIUULIFLONtI is an acrylic tased flaw aid av

p labl a f TomNbnsanto Co.( 5)Ptcysicalstorage stat,ility, assessment) of
t.lre tendencytb“%ljd&‘ke?t’r?%nf\%i hb%/?sl?éﬁfﬁ' ggoﬂé?aﬁgéﬁﬂwmg

good. ( G Coaliigst €& pansheddt - 36:n s ede 8t 2001 fgf Ot s18cApBUEBSARE se

t hi ckness90- GO rnjcronetres. (~7) Pl easuredwitty Gardner mcro-' TRl - gl oss
appat at us, SRRFEEE . §rYPtBABEF edl rl 11 ch/ pOUndS according to f:rickseu
type 3091 S ERHZ/2/ 1 979-DI 1 d-55C6. ( 9)fl ours inAtl as Wat her - Owvet er,

runni ng SAE J 1960 test nmet hod before 50 o reduct: i.on ingloss. Fi
Preparation of aliphatic carboxyl functional

polyesters Pl to P6 according to invention.
Compounds Al tc Dl were charged in molar amounts as
15 indicated in Table 1 in around bottom glass reactor,

Vit 3 Tenosnssr, Temeerat.re control, nitrooen

................
inlet, stirrer and vacuum inlet.
T™hHe mixture was then heated to 150 °C in 30 minutes.

ne rezCZULODI MIXIUIE WE&S LnCressec Ln

20 two hours to 210 °C and kept at 210 °C until at least 94%

(1]
o))
0
[N
[oR

of the criginal hycroxyl groups have reacted. Th
functional polyester thus formed was discharged and

allowed to cool cown to rocm temperature.

Table 1 1)2)

Carboxvl functional polyesters

Fclyester resin code Pl F2 | P3 24 £5 Fé6
1, ¢-CHCA 21 | 5.5 g 9 | 4.5 3 6
DMPEA C 1.5 2.5 2 1 - -
HDEP 51 3 5.5 | 6 2 1.5 :
™2 C1l - - - - - z
I,4-DMCH B2 - - - - - 2




DNOOW 15 Apr|I 2003 ; _ L C~AT~ S1. M~;.' fie.""~ ~pGCT;j"
~~[:1C.t=.0:i,:1 pG-j %aSLerS, Obt3il:cb~ a bj%the react:o:~ of

epir~a~.c: ~: ydr_r. and preferabl y ep—,’\. SIiao! IerI I, 1.

pr~Sei *.Ce OF a base, WLt!"1 Ca='b07ij'1l fu~~ctic::al poI yeéﬁeﬁrpfﬂ@@pas L
obtai nabl e by reacting: 5 (a) at |east pne a= OITB.tIC al i phatic or

cycl oa~.iphatic dica=bcxylic acid corrpo‘ubnd A conprising two aromatic- or
second, ry al iphatic carbo::yl groups cr the anhydride thereof; (b) at

| east one di ol fbdm)%{deB\eon‘{)‘nm:ﬁgrtmhal EpoNati ¢f10cagsr ¢4 'al grout s,
whi ch may ~r.dependeply b pL L sa.sec ary hdyr. axyl. group; and
optlonally (,=r aT pd_ ﬁ\-%) b r@ré/ 85 1_;5 q Ql o ~cfur lﬁcegl o- ~ay
pr ~inaYy- cr TEmcesdary e>,am°~d3 03(~Evgr'011lf:) a*eaanet ah kéastheone conpound

COWD ISlng Qﬂgﬂpr,,ﬂaﬁxj O£“§ECO$Q§£¥dh¥9r8XyL gr9u9u§D910“ai ~'.T.’- -

PO v -

. . 5 ~ C . ~rpWLV'e!Bj” :(aﬁ*ras d}]hytcrr ch ym)nocar bcxyl ic aC| d corrpound D
corrprlsmg Gt rtLGr group. and two QI phatic
rydrc}:j %Tclﬁzcma oé’éf’c“rfﬂfde‘peé?m%%tl%/l Be b’ E Rry cr seconda=y
hydr ol : yl ; '~dw~@%tcmmal crs 2@ ede)ae tadd © ydr oayal hane (EI ) 0.
tetrahydroT: yal. kane (E2) the m)l ar ratio of conpounds, F: B :C2.: D EL: E2

bei ng X+Y+~: X: M F=CHER Q 44 i ApcYELPr Lo QP%Shlzlf%aﬁFgéij fromO tO
2, X =angeS frompzn 2 to andAYmga;Hyggsp&bgmoQ]lt»oa icZ ra:~ges fromO to 2

a..~.d Qranges fromO to 2 at a tenperature of F=cm 100 to ~"'0 C, until a
préf: : ~mena: ~t SPAPt of t?: é RBAYPEPDFRARE ClEREBOLOLPIORATE : pS aS inl t- Sl
ly prZSe = ~@Mbhe reaCti OneLImb#hykol’ pr8pane @ 150 :W:T.1Cre, f':aVe
bee: converted .'. a d sa-saque: t reac_:.o0.”. .,. said cbtait:e.-". co;

rpos_t10.' 1 orleﬁacDMQH ~v fili4ceimerhyloECygEgherepe T) ."la~' 1' _'7g a. »
r,vC .?". fhent7R98 O n “r cm NCO to ~QuO preferably 100e-~~00 a::d a

nunber 5_Ap‘r‘r‘r—2 03 :, Ja.'=raaJ TCl eC:_,. N ~~ ~~' 1"~~~ -~
~ . tf:'a 1@1@&%@*1& of: corzesgonying, gdwCigvIiesder rasivSsOBRl . a~ (1~
) %?Fe. S II%] *QLF% eq§a§Lkng 1 cL*box;l rod?jgéufyaﬂegge

l
t
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carboxyl functional polyester resins obtained as examples

Pl to P5 in Table 1, was dissolved in 16 moles
wp.chlcrornygr.w (IZE:, LE.% mcles iscrropyLzliconcl (IEA;
20 and 15.5 moles of dem:-water. The solution was charged to

a glass-reactor equipped with a temperature control,
stirrer and reflux condenser. Next, the temperature was
raised to 70 °C, followed by gradual addition ¢f an
50 %wt agueous solution of 0.16 moles of NaOH over a

25 period of 20 min. The temperature is increased during
this caustic addition from 70 to 80 °C. At this
temperature the mixture is stirred until virtually all
acxd grours are converted f(approx. 50 min.) Subseguently,

h

the mixture is cooled to 55 °C. At thi

)
o

cradual acddition of an 50 %wt agueous soiution of

0.82 moles of NzOH over a period cf 60 min. followed.
rLfter a pcst-rezction of 5 min., i3 moles of water was
adoed and the mixture was stirred for 5 min. Tne reactor

content was allowed to settls and subsecuently the brzine

iy

e crgan.c phase. The excess of ECH,
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r}'dro::yl g=curs w_? 1 be converted. 5 .'".. . M',:."'~1 L? ed epox}'
e ~ial~1 ~OL VeS ~ ~ S aCCM~ r”A'..' ..~ ~ ~Oclaim1, characterized
inthat ~l:e nolar ratio between the Star~' 179 PpC?y iUnCti G .o
pCl yeSter resin ('1) and the i socyanate (1V) is in the rangd5oApRlr20830. 9: i
to 1.2:1. 10 3. Modif' _ed epoxy functLogg _pol yesters according to clains
i-2, characterized in teat the starting epcxy fu:,ctional polyesters II
have a nu”~ber aver age nol ecul ar wei Cht of from 700 to 1500. 4. Mbci Fi ed
epo}:y functiénal’ pel“ye§t°€‘t‘s éé@errdlr‘rrg W&o <15 ‘“cfv a1—rf§“fd3v—cﬂ1m Het erl zes in
that as staLLng,epoxy |,~..,.. e "Ci'r ~ _r ~.

=C._ ~~ ~.. = Wi~ _~ioi. a~~ .. been derlved Fron1carboxy|
functlonal poly@s&er@sesrnsgrcodgeedaby.wéa4v|n §2,~EFE &nd &Fdatvaseas~. one
: D~ o ~ GII [ [ CC(CI—IZ)aC-C@VI
I R 1 H, 2 §0gﬁﬁé%8§n*a &gEkL‘ lsé?%t O§~ gcﬁﬁggy represent an al kyl
group haV|ngVEbbWR&suo 9/éavb0*~aadows§heo wherekn R1tandaRernay Fo=: ~

t oget her w, h _Lhe rcua ut a='z! o 1C | p,
A hl Ch prefcrapr” ?r_'-eL(]ts 12 d2~ &1 ohk xargégK csrﬁc |' §|p
(~1), Cr; t;@c_ufsli}ash arHXeEe palivtlicibivizaCerala® HikchSrGeda COr
reS~C.:d~n~_ccr; poand cf forrruia,V ere=n_a=0 _.cr anhydride therecf
(~=). 1%—%&?“26%%“” &n a% 1Qwgd EO_ReSl dgFpe 1. .|
Cl:A::Jdr'.::aC th&GIoky=tSihs bt Aedashbwde: ETQC;cll&hin@-:O“-'S>>
"O-2? In~~| =17 fic'~ e2" ~': 1ilQ@,;~~i:uelltl'v' be a o -~r.arv Or 3
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Table 2

Epoxy functional polyesters

Q]

Po

}—

X yester EPZ EP2 EP3 EP4

<

A

=S1n Ccode

EGC [mmol/kg) 1400 1360 1214 1657
Hydroxyl content 200-60C 400-600 300-500 10C-300
[mmsl/kgl,

Calculated.

Melt viscosity 2} ° 9 11 4

at 200 °C [Poise]

Ty 2) 1°¢) 32 35 39 20
1) Determined on ICI cone and plate apparatus.

2) DSC, second scan, midpoint value.

Freparation of corresponding modified polyglycidyl-

ester resins MEP1l, MEZP2, MEP3 and MEF4
Compounds EZPl, ZPZ and EF3 weres charged In weight
amcunts zs indicated in Teble 3 in around bottom glass
20 reactor, eguipped with a ccndenser, temperature control,



c~ctlGi31lly ~ d_hydrc~;,."' mo”~ccarbo}:y~ i:. acid p conpound C,

COmp:1SIng a ~~~iarV a~'O.~i:atICC.~.rOOYy grO:p and tW cl-pt':atlC
hydr0?:j~ C~OLt::S, w':1C7 may each |::Qependently be prir; ~ar, 6
secondary :~ydr oy:yl; and d) optlonal'_y a trirydror.ya' 'lﬁ P(' é)%r
tetrahydror:ya' _~;ane (E2) , 10 the no.zar ratlc or corrpounds

(Al+A~): B: C. E' : E2 bei ng X+Y+2Z+, 3~+P: X Y:Z: Q wherein X ranges from1l to 8,

~' ranges fromQ to 8, Z ranges fromO to 1 and ~ ranges fromC ~o i and
wherein P rangés¥ -l t515,S arfdk pras et abiq-v1e 3 andtas rest SpPefatabl y

equal to |,mat a %,5:1 e)rrp%rature {g _frpm 1)CC tq_QgQ,,L raq ,d p{;,el,:etaaly from

1~ ~ ~ . X ~. “essenti al =y
aII t~e hydmxyl‘ gr:om;s-:aswgnlatgaﬁ,y apﬁrese:n‘t Eﬂ.til_cth’e TeaCﬁI JO‘?L 22 m s:ture
~'laVE J-n _react ed., et e e 3 ke =y
.1}~CS ~. ~. F%%gd FCE- r4‘ §osE %/“;Uc’clha“l“rﬁ‘, 1w??atra_%erl 284 |‘lpf‘?7at in

t he Spr ecedizndg nedrbaxy | of ljl@CtLI".O;JJJ.ah LyaasiﬁraxbsOPN SGISL.;Y?Ocre Z+k=0 cr
Z+Q>G it Y=0. 6. l\/bdl fied epCyy yesters accordl o0 cl ai s
1-5, char aéterfz&8™ d2rac™ p(?%yglli;@ ést %ﬁ‘ci“z’stla%e U%’é A starting
material, whi Gh*nb&‘éel beerzdeanl vad sty Qﬂilf’C&I“b!)Xyrhod:.lﬂhCéd oral pol yester
resi”s (II% w ~erein_ Y ranges yrom >~ to ~ 2 nul ~aneously ranges from ?
to 9 L-~, ~PRAYILY w>’7eswsa| Iﬁ‘édcéﬁ(?x‘frﬂ?td ctrloc"ﬁﬁ? p‘b&ires‘f"er%“%ccordl ng to
30" al gs:lowgd th coct-4dbhe.i socyanate is ¢c_ ~ms -E., ct;ara~.._ ~e _
~t_a.. selected fromtclue:l= d~. ~. socyar.~ate; hei:anethyl ene

dI F8oc y' 3.~ cThe;madifisd epgupygeps 1BE0°RIAIOELISHOBEF NG C ;| e
_S0G (Vangogoo@,qg gropeyt gQCvVC1J'?e:yl:TI~?tl:a.~.'_ dlISOCC" ana

to . 15 April = curab e C ~tdocr ,~. a=a~~'e pcwde:~ ccct=:"c
com-cs~t~. o CO ~ .r".Y'iSI uC~ 1". IOC_i: =-d ~p'-iCy ~". W—’?Ollc~

p~~|~ cSt~-Y'S cS c=arme~u in clams 1-;, and a cross-linl: ~ Q~r.t. 9. vy
cura’'w e outdoor durable powd=r coa~~n~ co:npcs=ticn 5 accord ng to cl am
2, characterlzed int=at ~t conprises a5 Cross-1i::1:i:~g age~:t a

ca=bo~:yl “unctional polyester, fromwhich the epo>.y =anctional polyesters
ave been de=;ved. 10. A fcrned substrate coated wth a powder coating 10
conposition according to clains il and 12 in uncured or cured state. EPA
- ~G~i~~ ~ z. zooo 42
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Modi fi'ed epoxy functional polyesters, obtainable by the reaction of

epi hal ohydrin, in the presence of a base, with carboxyl functional

pol yester resins ||l obtainable by reacting: 5 (a) at |east oh® Aprib2e03c,

al i phatic or cycloaliphatic dicarboxylic acid conpound A conprising two
aromatic- or secondary aliphatic carB8xyl groups or the anhydride thereof ;

(b) at |east one diol conmpound B conprising two aliphatic 10 hydroxyl
a sec :r.dary r :yrox; |

gl

groups, whichj y i ndependentTy]be a prinmary o
o~p; a~' notipnfl'_y (c) conpou gl €L conprising one nonofunctional primary-
or secondary hydroxy] ¢royp gndj.er+<at |eastwnone conpound C2 conprising one
primary- or sig&adndary HRydroxyl ogp and 15Yone tertiary aliphatic carboxyl
group; and optidnally (d) a dihydrsxynonocarboxyl ifc acid conpound D
conprising ajtedtiary aliphaticl carboxyl group and two aliphatic hydroxyl
groups, which y each independentby be primarjy o secondary hydroxyl; and
optional Iy 20« ¢) a trihydroxy Ik afte (E1) or tiet rahydr oxyal kane (E2), the
nol ar ratio g ¢emrpdunds A B°C :ﬁng: E1+E2 cbeilfg X+Y+1: X M N Y: Z: Q wherein
MeN is in thg=rdange of from O t|6 22 X ranges fitonp2 to 8 and Y ranges from
O0to 8, Zranged fromO to 25 2 and Q ranges firom:0 to 2,at a tenperature
of from 100 tjl@ $20 C, until a feedgm nant part|Sof2the non-tertiary carboxyl
groups as inilgi ally pr@seat in|gheSreacf] oy m®t uge, i.e. 75~ or nore, have
been convert ¢d, jand subsequent [reaetion of saij@d obtai ned conposition of
epoxy 30 fun¢tipmar—potyester—{++H—taving—an{&GGi n the range of 15
April 2003«f 1N 500t o 3000 angxa dunber a\éeraae #ol ecul ar weight M in the
range of fgom5p0 te 10, 000, ' wilbh c@an i secyenaig (§V), in a molar ratio of
NN Y sucg {fial at least all {Re Yresent ter MPnag hydroxyl groups will be
5 converted. [Z. jMbdrTTed epoxy|Tunctronal polyesters according to claiml,
char act er i ZetR| .that the nolafSr&io between fhel starting epoxy functional
pol yest er ae%n 11} ahd“the' i $gcyanate~(1¥) (s in the range of from0.9:1
to 10 1.2:1.|3.) Modified epoxyjfunctional pol /{_?st?rs according to clains
1-2, characterilged In that thejstarting epoxylfunctional polyesters Il
have a Hiunbef: average nokecul a 2wl ght of fropz 70D to 1500. 15 4) Modifi ed
epoxy fMnchi G l pol yesters acpording to cl a]®n:§ 1-3, charaCQerze : i:~
.. Mat ag sEpprtingepexy—funct{onat——potyesteriffesin |1 qgemusgd t hose,
whi ch h \ves beery derived firom cprboxyl functi olaal ol yest ey feskns pr oduced
by reacking:. 20:a) ht f] east £one conmpound of the foor nula é: R
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HHHOGCGC(CH)a-CGCCOH VI RL R2 wherein a > 1 wherein RlL and RZ each may
represent an al kyl group having from1l to 4 carbon atons, or wherein Rl and
R2 may formtogether with the group 25 ~CH (CH2) a- CH~ a cycl oal kyl &oup,
whi ch preferably | represents 1, 4-cycl ohexane di carboxylic é@#ﬁ”%gﬁa,
optionally mxed with m nor amounts of a correspondi ng conpound of formula
V, wherein a=0 or anhydride thereof 30 (A2), 15 April 2003 b) at | east
one di ol conmpound B conprising two & i-phatic hydroxyl groups which nmay each
i ndependently be a primary or a secondary hydroxyl group; c) optionally a
di hydr oxynmonocar boxylic acid conmpound C, 5 conprising a tertiary aliphatic
carboxyl group and two aliphatic hydroxyl groups, which nmay each

i ndependently be primary or secondary hydroxyl; and d) optionally a

tri hydroxyal kane (E1) or tetrahydroxyal kane (E2), 10 the nolar ratio of
conmpounds (Al1+A2):B: C El: E2 bei ng X+Y+2Z+3Q+P: X Y: Z: Q wherein X ranges
fromlto 8 Y ranges fromO to 8 Z ranges fromO to 1 and Q ranges fromO
to 1 and wherein P ranges from1l to 5 at a tenperature of fromI100 to 220

C, if any compound C is 15 present, until essentjally all the hydroxyl
groups as inlgial?y Qgese:~t in the raactipn Hixturauhare been reacted. 5.
Modi fi ed epoxXy |funagtiqQnal polyeéieﬁ%,gpcgoﬁﬂi1g Lo :ga ns 1-4,
characterizg® ijn that®carboxyl f@n&ional 20 pol yBst@r|resins I, wherein P
is from1,4ad-3, : turelfrom 180/ to 210 C, are
convert ed $uth jepi ghl or ohydrin, 4 nto QPQ%yL$unctibn:§ pol yester resins of
ECC o froqjlgp -12580.'.,' 6.} MbdiZ i€ epoxy functfi bn pol yesters accordi ng
to 25 claign}4, Jcharacterized in_that in the pfecedify |carboxyl functional
pol yester §dsifs is Y>0 if Z+Q=Q ar Z+Q>0 if Jv=0.; 7/ Nodified epoxy
functionaP‘poi)esters:aocondingtzq:nlﬁiqg i q] gharigtieri zed in that
ponegcié}l“bstrs 111 30 are 0368 as starfijng matigkital , which have been
derived froprcgrbooxXyt functional pol yester T $ (), wherein Y ranges
from 1 toZ2,5X|si mul t angous! Y r §hgEs &ram 1) tio 4 e gnd Q=0. 8. Modified
epoxy fungtiional polyesters aecer dPnd”t 0735 gl aifns (B 7, characterized in
that the iuséwg%e&e Fs5—ANENBED-SHEET '
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15 April 2003 selected fromtol uene diisocyanate; hexanethyl ene

di i socyanate; 1, 12-diisocyanato dodecene; isophorone diisocyanate and

4,9' -di cycl ohexyl net hane dii socyanate, 9. A curable out door1 ?t povvder
coating conposition 5 conprising nodified epoxy functional SM ers as
claimed in clains 1-8, and a cross-linking agent. 10. A forned substrate
coated with a powder coating conposition according to claim9 in uncured or
cured state. MCS31/ T50714PCT . A3h.AA-. AFe. A3. A 3e. ALy. A9A3. A{. AFe. As. A9U

e. A9Ue. Af. A9. A. ASR. A. A) A. A. @A. LSN. Af. A. Ae. A" *. A9e. A. AU% A% #+i k

t } xsmhc”Y] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca],ca] ca) calca]calc
Na] ca] c™a] ca]calc”al ca WV] cal] cRalcalca hno Al Q- <

{upkfa\ W ca] ca] ca] ca] ca] ca] c*a] ca] ca] c"a] ca] ca] ca] cal ca;f aE] ca] cRa] ca] c™a] c
aJ cMa] ca] ca] c”a] ca] ca] cMa] ca] ca] c™a] ca

A#| vql ga\Meal-cavfeatealeq)] ca] c”al ca] cal c@] ca] ca] cal c"a.] c@ c”a] ca] ca] ca] ca
] c”~a] ca] dg)c a) cnajsalc”al ¢al cal cal cal ca
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oo X
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aUc ajc aUc a] c a]JcaJca]ctalc a]ca]ca] cal] ca DFFFGGAVHYHI 71 ;

[<I?21yl {111 KIZI JpJtIzIJIIJIIJIIIK| w ngb\ Ve ZU] U] ]] cal] ca] cal] ca] ca] ca] cal] ca
] caU] ca] cal] ca] ca] cal] ca] caU] ca] cal] ca

U c”a] caU] ca] ca] ca] ca] ca] cha] ca] ca] c”a] ¢ aKKCKQKXKKKKKL L MNNNREMNRibE8980 of 0-0
O0Q=Q QaQzuoj e’ [ U] U] ] c”a] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] c”a] cal] ca] cal] ca]
caU] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c"a] ca]‘ca] ca] ca] ca aQy QQLQORRRRRSSS&SAS;
SvSxS{ S~SSSSSSSTTTT| T} Tyt oi d*YS] ] c”a] ca] c”a] ca] c™a] ca] caV] ca] ca] c”a] ca] ca]c
Na] ca] c™a] ca] ca] ca] caU] ca] caU] ca] cMa] ca] ca] c”a] ca] c”a] ca] ca] ca] ca
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] ca] c*a] ca] c*a] cal] ca] ca] ca] c™a] cat ca] £ aleat)] ca] cal] ca] cal] ca
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&] } wr mgb] X8l | calcad cad ca] crahcal call Cél}EaMLQéL cakeakg’al cal.calq aleal cal cha

] ca] ca] c*a] ca] ca]ca] ca] c*a U 'c*al] ca] ca] c*a] ca
| 97[ st QUYZRHTELZS § x?f@’é‘w\gb]QG]ca]cQWéafcaeraFcéBU]eca]Ccmg]J@a] &4 ca] c*a] ¢
a] c”a] ca] cal,enal catd calsap £ipl calll gal sakbcad £ Uia%kewllcgl] calea) - TQUXZ@

' (& vgkf al W] ca ca c caj ca] c™a] cal cal] c*a] ca ca] ca] ca] ca] caJca]ca]ca]cal c
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X+Y+1:X:M:N:Y:2:0Q

wherein M+N is in the range of from 0 to 2, X ranges

from 2 to 8 and Y ranges from O to 8, Z ranges from 0 to

z5 2 and Q ranges from 0 to 2 at & temperature ¢ Zfrom 100
to 220 °C, until a predominant part of the non-tertiary
carboxyl groups as initizlly present In the reaction
mixtuere, >.e. 75% or mcre, have been converted, and
sutseguent reaction ¢ said cbtained composition of epoxy

z0 functiornal polyester (IZI) having an EGC in the range of
from 5C0 te 30C0 preferebly 1000-2300 and a number
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claim 1, characterized in +<hat *he mclar rztic bestween

the startang epoxy functional pclyester resin (II) and
the isocyanate (IV) is in the range of from 0.9:1 to
1.2:1.

10 3. Modified epoxy functional polyesters according to
claims 1-2, characterized in that the starting epoxy
functional polyesters III have a number average molecular
weight of from 700 to 1500.

4. Mocified epoxy functional polyesters according to

15 claims 1-3, characterized in that as starting epoxy

in are 1z=21d Tnces, whlch aavw

O

been derived from carboxyl functional polyester resins

croduced by reacting:

1
20 wherein a 2 1
wherein Rj; and R, each may represent an alkyl group

=

having from 1 to 4 carbon atoms, cr wherein Ry and Ry may

form together with the grcup

~CH=- (CEp) 3~CH~ a cyclecelkyl group, which preferably

t
resents 1,4-cyclohexane dicarboxyloc acid (Al),
tionally mixed with mincr amounts ¢f a correspending

P
compound of forrula V, wherezn a=0 cr arhydride therecft
P
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essentieally all the hydroxyl groups as initially present
in the reaction mixture hazve been reacted.

2. pclyesters according to

o

(n
O
0
=
Tt
]
m
.
(1))
U
O
e
[

20 clzim 4, characterized iIn that in the precedirg carboxyl
Zfunctional polyester resins is Y>0 1if Z+0=0 cr Z+Q>C if
Y=0.
€. Modified epoxy functionzl polyesters acccrding to

claims 1-3, characterized in that polyglycidyl esters III

25 are used as starting material, which have been derived
from carboxyl functional polyester resins (II), wherein Y
ranges from 1 to 2, ¥ simultaneously ranges from 1 to 4
2=0 and Q=C
7. Modified epoxy functicnal polyesters according to
30 clazms 1-€, characrterized -n that the isocyanate is

selected from toluene diisocyenate; hexamethylene
diisocyanate; 1,12-diisocyanzto dodecene; iscphoreone

iisocyanate and 4,4’~-dicvclohexylmethane diisocyanarte.
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wherein a 2 1
wherein R1 and R each may represent an alkyl group
having from 1 to 4 carbon atoms, or wherein R; and Ry may
form together with the group

25 ~CH~- (CHp) 3g-CH~ a cycloalkyl group, which preferably
l !

represents 1,4-cyclohexane dicarboxylic acid (Al},
optionally mixed with minor amounts of a corresponding
compound of formula V, wherein a=0 or anhydride thereof

30 (A2),
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Lf #2710%9y&' q) - optionally a trihydroxyalkane (El) or tetrahydroxy-

alkane (E2),

10 the molar ratio of compounds (Aj+A5):B:C:E1:E2 being
X+Y+22+3Q+P:X:Y:2:Q, wherein X ranges from 1 to 8, Y
ranges from 0 to 8, Z ranges from 0 to 1 and Q ranges
from 0 to 1 and wherein P ranges from 1 to 5, at a
temperature of from 100 to 220 °C, if any compound C is

15 present, until essentially all the hydroxyl groups as
initially present in the reaction mixture have been
reacted.

5. Modified epoxy functional polyesters, according to
claims 1-4, characterized in that carboxyl functional

20 polyester resins II, wherein P is from 1 to 3, and
prepared at a temperature from 180 to 210 °C, are
converted with epichlorohydrin, into epoxy functional
polyester resins of EGC of from 1000-2500.

6. Modified epoxy functional polyesters according to

25 claim 4, characterized in that in the preceding carboxyl
functional polyester resins is Y>0 if Z2+Q=0 or 2+Q>0 if
Y=0.

7. Modified epoxy functional polyesters according to
claims 1-6, characterized in that polyglycidyl esters III

30 are used as starting material, which have been derived
from carboxyl functional polyester resins (II), wherein Y
ranges from 1 to 2, X simultaneously ranges from 1 to 4
2=0 and Q=0.

B. Modified epoxy functional polyesters according to

35 claims 1-7, characterized in that the isocyanate is
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diisocyanate; 1,12-diisocyanato dodecene; isophorone
diisocyanate and 4,4'-dicyclohexylmethane diisocyanate.

9. A curable outdoor durable powder coating composition
5 comprising modified epoxy functional polyesters as

claimed in claims 1-8, and a cross-linking agent.

10. A formed substrate coated with a powder coating

composition according to claim 9 in uncured or cured

state.
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