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ACI D FUNCTI ONAL AND EPOXY FUNCTI ONAL POLYESTER RESI NS The
present .iwomsrsem relates to linear, tertiary car becaiEHomnedsi onal
pol yester resins, to a process for the preparation of the resins,
to pol ygl yci dyl ester resins obfainable by glycidating said |inear,
tertiary b5 carboxyl functional polyester resins, to coating conpo-
sitions, and in particular powder coating conpositions _ or liquid
coating conpositions conprising said |linear, tertiary carboxyl
functional polyester resins or said pol ygl yci dyl ester resins and to
cured produddGIHEECIEIONAL AND byPQXY nigUNCEL OMal. cRORYESDER i RESENApPOSIi ti ons.
Powder coating conpositions based on the solid reaction products of
2, 2- bi s- (4- hydr oxyphenyl ) pr opane and epi chl orohydrin are known

al ready for a ITirg griesent inventikire welrack priosucirsegor epag i onyt he basi s

of these 15 camosi tions .are resistant agai nst hydrol ysis, _however,
t hey show §alraﬁ’i}1%t ré)\ G AL BRESES 1 He? eg-/ process fgafe not

Zui tgb: e fQﬂheaEmeipaBtamrml 'd refjuilid Ngefidd ghto polygl@leH ke ofeput door
urability such as building parts or, ) aut onptive topcoats. 20
Trig!ycidyﬁ%ﬁ%ﬂ§SQHﬁiﬂPQ§L?{§¥gﬁﬁﬁf%q?2ﬁﬂﬁj%ﬁkﬂi%%ﬁear' terptgEoor durabl e
coatsi ngs ard dybul Midet iGHH0Hdlter resindf e dlissd EdmpblL opean
Patent Application No. 447360 CEP—A—44f,350)..Due o the secondary
nature of tH&ions, ang dMyiRetiGH Rk HONIRCtGUHSL I <xBMROFHEIPRS tri car bo-

25 Xyl g% aGich idf Beet e CHrY it LN Kd il £ 1inear, ditions
shoul d be avoi ded during glycidation of these tricarboxylic acid
adduct s t o t@&F&i@ Iy IR dlungfelonal polgiestiery | katiars for neaitdnd/ or

hydrol ysi SP%fl?/%ﬁ%icqrdm&er resifStfd FOURSdd gl AN hibackboqe. As a
result thereo

10 by using the indicated coating compositions.

Powder coating compositions based on the solid
reaction products of 2,2-bis-(4-hydroxyphenyl)propane
and epichlorohydrin are known already for a long time.
The cured products prepared on the basis of these

15 compositions are resistant against hydrolysis, however,
they show a low ultraviolet resistance and are there-
fore not suitable for applications requiring a high
degree of outdoor durability such és building parts or
automotive topcoats.

20 Triglycidylesters which can be used in good quality
outdoor durable coatings and in moulding compositions
are disclosed in European Patent Application No. 447360
(EP-A-447,360). Due to the secondary nature of the
terminal carboxyl functions present in the tricarbo-

25 xylic acid adduct precursors, strong alkaline con-.
ditions should be avoided during glycidation of these
tricarboxylic acid adducts to avoid hydrolysis of the
glycidylester formed and/or hydrolysis of one or more

ester groups in the resin backbone. As a result thereof
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-2- the triglycidylester produced will contain a relatively

hi gh | eve¥0 e823k61dr ol i zabl e chlorine and/or will contain pcI/EPITHEESL

nmol ecul ar wei ght hydrol ysis products which m ght cause toxicity
problenms. 5 The high | evel- & -hydrolizable chlorine is

reflected in exanple 2 of EP-A-447,360 which relates to t he

gl yci dat i &heoft riilgd yZidyvdddikeir pfrodacaidy sridphicoaltiadn a relatdneigri de and

di met hyl ol.pr.api;Qni i g, . C : n a chl ori ne

cont ent obEfSS&%qgﬁb%&;%m%g§iﬂgd%qg Fg&gflgf ngighaﬁqéglg¥$%e s general ly
undesi r ablewi molecular @@a@hmgh@dmpdybﬁbop&odhntad@mumhnml@h& to the fact

t hat h L Ci sters reported in EP-A-447,360 are
l'i quid, tﬁgys%aﬁokbfgb& %PS airn powder coati ng conpositions. 15

Thé& nost connﬁhbyhug@dlay&ﬂemﬁfhydmuﬂdaabléut&bbE1ne is powder coatings

are polyester/tri Cld l.i sqcy nura For,_health and safety
reasons hSﬁg&g tF ample/ 2 %EIé'4§7vﬁé&e§%%thr§&§ﬁFélGH TACis

rel ativel yhe glyCJ.diaQ)ilo@l Rather al 1LBhatek of Be4aBiWabpak@atilere are indi-
cati ons tggt t con%%und is mutagenic according to the Ames

NUtagenlcFng?éé e and dimethylglprQpigpher apiAd ERRDBRRIYCYCci dyl esters of

highly  obtaiBeanehedaCcahh@xyhieCcaatdst BEvVingsfreich tonidncarbon

atons (CARDURA is a tradenark wer e _kriown whi ch coul d 25 easily be

prlpared AR¥Cte’dt €§SiBURlWANERTARRI LSnErBeTally URERSAGARLROAAl reagents.

From Euroesaelagt gahp@@mtll%fsl OmnNaddQ@%ﬁMéae\A@é the fackN@Wdea process
for the preparafion of linear tertiary al i phati c carboxyl functional

poIyesterth@sFﬁéglﬁﬁlgglGSteFéaé?Pﬁgted in EP-Pzf43¢ 368askeone conpound A
COMpr i i Ng; gRgaNDRAiey_can not! HECKEANALAPELMBENaE! cS8EQRGAry hydr oxyl

group and/ or | east one conpoun conpri sing one prlnary or

composmtlons
15 The most commonly used system for outdoor durable

powder coatings are polyester/triglycidylisocyanurate
(TGIC). For health and safety reasons however the use
of TGIC is viewed with suspicion. TGIC is relatively
toxic (Rat Oral LDgg of 0.4 g/kg) and there are indi-

20 cations that the compound is mutagenic according to the
Ames Mutagenicity Test.

On the other hand CARDURA glycidylesters of highly
branched carboxylic acids, having from 5 to 13 carbon
atoms {CARDURA is a trademark), were known which could

25 easily be prepared and reacted, but which still were
monofunctional reagents.

From European patent application No. 0634434A2 was
known a process for the preparation of linear tertiary
aliphatic carboxyl functional polyester resins, by

30 reacting:
{(a} at least one compound A' comprising one mono-
functional primary- or secondary hydroxyl group and/or

at least one compound A" comprising one primary- or
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- 3- secondary hydroxyl group and one tertiary aliphatic

car boxy! v ogis661 (b) at least one aromatic or cycl oedt/ebeidegsidi -
carboxylic acid conmpound B conprising two aromatic- or 5 secondary

al i phatic carboxyl groups or the anhydrfde t her eof ; (c) at
| east one diol compound C conprising two ali- phatic hydroxyl
groups, wHesPnAary fepedriehtJsowe and one tepkiamyyabiphaséeondary

hydr oxyl %ra%xﬁl”dgﬂgup; (d) at |east one dihydroxynonocarboxylic acid
conpound D conprising a tertiary aliphatic carboxyl group and

two al i phaith)c dtydrengtt erousssomathi € oregyebedliphatic dirdependent|y be

' - . | i 0. of d
R g, og iRB Al JUH Whhpound B conpzsd iy TidafBhiPLE] GETPOUTR

X ranges faeamriidny &highat iangesboxyl grodpone2-the calhydtidet enperature
of from1l to %ﬁp [err] C, until essentially all the non-tertiary
car boxyl 83533?” as initially present in the reaction m xture have
been 20 (c) rsaa@eatht one diol comenyer dompghisimppiwsadlon were

di scl osed pol y- | yci dyl ester resins, obtainable by reacting said

| i near pl?‘at'yloc éﬁq%‘?’wgl‘; S CHrHLTAY (ARIR Y LY VR8s with

an excess§yyﬂgﬂyﬂbgkdrbédbﬁdgxgnxyaiﬁgylﬁgﬁbgputéﬁﬂe 25 base and
catal yst. Preferably, the polyesters were - ., reacted with

epi%&hl or othflr iat BRI (e HFFRFIIIREATPOXYLIC 351G CPBPURAG t he

correspongy RGN Yl s | I St BBy aliphatderdasasbteretsop aege used with a

cross-linking agent ° f or_'powder coating conpositions. 30
From t he EwcopdaPptehth e ichtdviNg. Irgogmy each linear tertiary
car boxyl fi%’&%hi&f@énmwtﬁﬁnﬁw or secofB®Y Hpdadional pol yester resins
were known. These pol yester resins were obtaindble by reaction of:
the molar ratio of compounds A':A":B:C:D being
15 M:N:X+Y+1:X:Y

wherein M+N=2, X ranges from 2 to 8 and Y ranges
from 2-N to 8, at a temperature of from 100 to 240 °C,
until essentially all the non-tertiary carboxyl groups
as initially present in the reaction mixture have been

20 reacted.

Moreover in this application were disclosed poly-
glycidylester resins obtainable by reacting said linear
tertiary aliphatic carboxyl functional polyesters with
an excess epihalohydrin in the presence of a suitable

25 base and catalyst. Preferably, the polyesters were
reacted with epichlorohydrin. Both the specified linear
polyesters and the corresponding polyglycidylesters
derived therefrom were used with a cross-linking agent
for powder coating compositions. .

30 From the European patent application No. 0720997a2,
linear tertiary carboxyl functional polyesters and
epoxy functional polyester resins were known. These

polyester resins were obtainable by reaction of:
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- 4 - a) at least one aromatic and/or cycloaliphatic

car boxy!| mwo gszi3gsiconpound A conprising two aromati c- PCTHI/6¢s81
secondary aliphatic carboxyl groups or the " anhydride thereof, 5
b) at |east one hydroxyl conpound B €ofprising two al i phatic

hydr oxyl groups, which groups each i ndependently may be primary or
secondary @ydralxyleast one gxoupsic and/or cychbtalisisdtiome hydr oxyl

bsti t ut ed ic acid 10 d_C i sing at | east
Cortiary ST ALe e T8 Cortonng, K OTRRE ¢ eI TER Fh Ty ar oxyl

groups, whamd/or secondgoypsl Bsledt 16 depassient | yromys ber pthéary or secondary
hydr oxyl d) optionally one carboxylic acid conpound D

r qu . and
com 15 g%éﬁéﬁﬁﬁéE]%ﬁﬁf%ﬁﬁboxyl gr oup, the molar ratio of
conpounds Wy B:£Z Ddwsthone hydroxyl compduftd-B)éofiptising two wher ei n
X ranges from?2 to §i Y ranges from2 to 8, andGE ranges fromoO to
2. 20 all_Phaﬁ'Pe% %’F?P@gfegr?‘é%?ﬂf)b’cﬁ}} P HIRSRRFDget her wi th a
sui tabl e GiiddierRBaE 1Y Ghay oo RS OTMCEY WY Ofe RWMISFy hydroxyXoatings, or
could be converted into the correspondi ng gl ycidyl'esters, which in
conbi nati FFWMRIr a suitable curing agent could be used for the

product i on)of Rovdelst22ne hy&Man%bstituted carb%)gﬁ%@méi@ | i near

tertiary aliphatic carboxyl ~ funetional polyestler resins and the
pot§ gl yci dyampaund C compriging &ff lawidl ahe terttidny mlophessias to the

require- f“ﬂ?éh f t-#g% I [ bi.,lity) 30
and resi stcé—:‘nrcbeoxa}bai nst.;ﬁyadfd(;f%(% gﬂll t tgocguhrje!]g{cg{ya]t eé,you(plé\{ %h\?j\n‘t%}h ref erence
to their wups rdEy nierpandedily may be mappldmd qovekeyorgaty ngs, there

Lfozgii:e§y3¥g¥wagroups’ J4g ther inprovenent of this conbination of

d) optionally one carboxylic acid compound D com-

15 prising one carboxyl group,

the molar ratio of compounds A:B:C:D being

{(X+Y~-1) :X:Y:2,

“wherein X ranges from 2 to 8, Y ranges from 2 to 8,
and Z ranges from 0 to 2.

20 These polyester resins could be used together with
a suitable curing agent for the production of powder
coatings, or could be converted into the corresponding
glycidylesters, which in combination with a suitable
curing agent could be used for the production of powder

25 coatings.

Although the linear tertiary aliphatic carboxyl
functional polyester resins and the polyglycidylesters
thereof enabled a certain progress as to the require-
ments of excellent outdoor durability (UV stability)

30 and resistance against hydrolysis in the cured state,
with reference to_their use in modern economically
applied powder coatings, there is still a need for

further improvement of this combination of properties.
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- 5 - Therefore, it is an object of the invention.to

provi de .lwoegsssspci d functional polyester resins in POV kﬁe
acid-functionality only conprises tertiary al i phatic carboxylic
acid functionality, which can be 5- 5 -readily glycidated so as to forma
pol ygl yci dyl ester resin. Said |inear, tertiary carboxyl functiona
pol yest er resiThéwrsfsasd pﬂlyglyﬁidyjeate@freﬁénlﬂuéﬁtlon to Show further
i mproved pro e{ﬁ&i ef" when used |$ outd dur abl e powder coating
conposi ti  c l%?%rioacm ‘é?‘é‘[—i‘?’éﬂr RALYEBRRENFEPLY ST EPendl .

As a resulgnpén e%ﬁ@”&ti/@-f@ﬁ@@i@ﬁaﬁﬂﬁlyeéﬂf{/'B&B}Bﬁises tertihlbgn said linear
acid functional polyester resins ained have been now

surpr|S|rmﬁ%AHQﬂ#&F carboxylic a%&@of@ﬂﬁ§+9na%h%YranhFhoﬁaprbeldes l'i near,
teréé?&a‘a’lf%i’f?&’élaéé@%b%@'t&%é{ﬁﬁtg Aff§%ﬂ?rp lesteQbt ai nabl e by

react|on [ east one conpound ding the reaction
product ofresin. Sa{@)llHGQIgIVQIﬂyﬁextearb¢XHlnfRnGteooalsynthet|c 20

hi ghly br u o) r f the
f or mul a: Qﬂ§f§égééf[%€%fﬁ aﬁgr%é%@ﬁé?i%élgn%égéégggP ?Esfn mus® gr oups
of from 1 showStentiveon Impnevedfpnwpeht bes | @ash used lnonetdsomethyl each

aci d cont é{. &?t %D%%}P r 5to 13 carbon
S oms. andildife iR B por bl FLatyeh R iy a
mxd ure ofre;laamllwhy h@ruv:crm:gérhyablﬁnﬁheeindly sat urat ed nonocar boxylic
acids, the co oq;q}gséié 5¥"£xtensivé gshaylﬁ adngkaé ratip of 1:1; said
conponent Al e earc perimenta-

tion said linear acid functional polyester resins aimed

at have been now surprisingly found.

Accordingly, the invention provides linear,
15 tertiary carboxyl functional polyester resins
obtainable by reaction of

a) at least one compound Ay, comprising the reaction

product of
(i) a glycidylester of a mixture of synthetic
20 highly branched saturated monocarboxylic acids isomers

of the formula:

R
|

R,——C ——COOH, wherein R), Ry and R3 are alkyl
|
R

1

3
groups of from 1 to 15 carbon atoms, of which at least
one is'methyl, each acid containing from 5 to 19 and
25 preferably from 5 to 13 carbon atoms, and preferably
CARDURA glycidylesters, and
{ii) a mixture of said synthetic highly branched
saturated monocarboxylic acids, the components (i) and

(ii) having a molar ratio of 1:1; said component A3
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- 6- being optionally m xed with hydroxy pivalic acid (A2)

and/ or hydy aespat ed di phenyl ol propane (A3); b) at

aromati c or cygﬁoaliphatic di car - boxylic acid coﬁﬁ@ﬁﬁ%wgggl '
conprising two aromatic- or 5 - s@condary al i phatic carboxyl groups or
t he anhydri de thereof; optionally c) at | east one

di hydr oxy men@eAP i X 'ﬁ%lth hyd tertiary

al i phatic ca?%gigf: roup%p and tﬁbré |phat|c h fgggwgﬁgoups whi ch
may each $£®d/ M&iﬂﬁﬁﬂﬁ%ﬂq %ﬂﬁhﬁ%ﬁ%qman§ed@mdary hydroxyl ; and _
d) optionghlyaat llgast dﬂyadydﬂatQQnQﬁu%@c?o%qqﬁﬁb%'dilcar— two aliphatic
hydr oxyl groups which may each Irndepen entTy be R primary or a

secondar y Peydddeylacid compayngyuB, T®mprising cheam@mamlmatma of conpounds
Alerr]: Al %%kﬁébﬁr l21BHal shei Al e Alerr]): X+Y+1: X Y,
whgreln err| ranges rgh18$f%%goxyl grou?? W e%@%ngéh fron10 to 6
and X rangégrﬁpénnznﬁ;onally 8, at a tenperature of fron1100 to 225
[err]C unt i | e ||l t he _nan ertlar car boxyl groups as
TR0 8 gegess ShE b et dnepb iR R RS RasE £REA
react ed. pound C compfhsllmgnaartemumrqr mabhahatu caeBbRYRY lgrbwpct i onal
pol yest er §S|n thg duc is_essentially from non-tertiary
car boxy| i ﬁ&s Hr85V 95988525w 18 WhR¥heBFRcti cal Iy
caorespondsdépehhenthqobetp&&haagldr secondaY¥gl H@deak¢ul:akad on the basis
of the ang Ent o%%ter caraox | groups .of the reactants as

Lar
initially%pre8R ofa119 ¥t'ﬁeﬁﬁ5 PBScH ?PB Bd PhgomBEiSipfactical | y"
is used two aliphaeiir hedirbstycayeoapdewhathonalr egrhhe theoretical 30

val ue of #+/ - 5963 ngst and preferably 3% at nopst. This IS
det er m nedH§PEPSRBLLY SPKAI PTABRFYCOFI fr A6FBRdary hydroxyl For those
skilled |grbhp,art it wll be understood that the nol ecul ar wei ght

dlstrlbutlon and nunber
15 the molar ratio of compounds Aq1:Ap+A3:B:C:D being

Aj:(2-A7) :X+Y+1:X:Y, wherein A; ranges from 0.1 to
2, wherein Y ranges from 0 to 6 and X ranges from 2 to
8, at a temperature of from 100 to 225 °C, until
essentially all the non-tertiary carboxyl groups as

20 initially present in the reaction mixture have been
reacted.

The linear tertiary aliphatic carboxyl functional
polyester resin thus produced is essentially free from
non-tertiary carboxyl groups when it has an acid value

25 which practically corresponds to the theoretical acid
value calculated on the basis of the amount of tertiary
carboxyl groups of the reactants as initially present
in the reaction mixture. The term "practically" is used
herein to indicate a deviation from the theoretical

30 value of +/- 5% at most and preferably 3% at most. This
is determined by standard alkali metric titration.

For those skilled in the art it will be understood

that the molecular weight distribution and number
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-7-. average nol ecul ar wei ght of the resin produced wll

depend oRyd bsnsspeci fic reactants and the ratios applied  pCr/EPYOS68the
process of the invention. Wilst the tertiary al i phati c carboxyl
groups present in conpounds Alerr], A[&rT], 5 A3 and D pr acti cally do
not react under the esterifi- cation conditions enploye

gl yci dat i orwﬁrat%S@lECUlar "f%?qli%lrcyf aﬂh%)h%ﬁﬂ:n ﬁ%&%d gvblips WI th
eplhalohydr

a(gqq_l a%’q@ I ditions
wher eby a p gq ycCl dyﬁ est re5| n can be o ta| ne %%% éﬁﬁlggﬁt ains a

Iom/hydrolhzahmeIpﬁqnﬁﬁﬁ(nﬁuﬁhﬂ inertiign. Whllstlthmwtehanaﬁy5@6by wei ght

based on th It will
be appr eci éi”te(ﬁ\al?nt c o"lt%gB ’i et ot é%se%%p% é‘gn(r?;peosuemils Meert?on are
formed by pol yaidy@ (yﬂaecstimaslm ddb not ztehae:mexmienbetflw eespecified |inear

car boxyl fun t.i onal 0 ster and by.,coatin ositions and nore
in Fimn! &Icaﬂn%Wer}sp C%?ell ci’oré)&b\é(f%/?%% rbrg‘? %ﬁr? coat i ngs,
conpri si ng t%&ltd.alﬁyn%ﬂr;\,pﬁaﬂﬁtd ara/rmmomoups witi wEihanshygpiyester -
resins and/ or sald p id esters derived therefromand by
cured prod&éfs pe pergaghﬁﬁ: ﬁ&ﬁf %ﬁﬁ%ﬁﬁ; Bt FMPLOHP%i ti ons.

The procesgHeedy @Qfﬂy@wﬁfdﬂhﬁsdémqaésatreréaxarwe obtaindd i WRatHC

car boxyl functional polyester may in general be carried out

acddh di ng CONEGHENA oAl @ﬁ@%#%%q JiPegen CoRfieRds JushateYably by
azeol 1 opi ¢ 1Rt A5d by weighPaddl s thde sondepsashonoEs carried

out by charging t he conpounds A to D sinultaneously to the reactor
wher eafter § QRPN A i s i ncreased from room tenperature to
from 180 to 21G %rﬂlcwramébﬁ%cp%r@t %éﬁer asgettd MOt ghe t NUS
allowing the reaction to initiate and proceed under continuous

azeot r opi c premsydl igfvention aMﬁeﬁorm&ﬂuhXﬂHqﬂxgkyQﬁﬁﬂkﬁ%kﬁ¥ﬁr%ﬁnval of
wahie IS the nelRIiRGHAUNd NMRLUNI] B dLACT AL EPAUELd 51 GPL pi ned

polyesters and by coating compositions and more in
particular powder coating compositions or liquid
coatings, comprising said linear, tertiary carboxyl
functional polyester resins and/or said polyglycidyl-
20 esters derived therefrom and by cured products,
obtained by using these coating compositions.

The process for preparation of the linear tertiary
aliphatic carboxyl functional polyester may in general
be carried out according to conventional esterification

25 methods, preferably by azeotropic condensation. In
particular, the condensation is carried out by charging
the compounds A to D simultaneously to the reactor
whereafter the temperature is increased from room
temperature to from 180 to 210 °C during a period of 3

30 to 8 hours, thus allowing the reaction to initiate and
to proceed under continuous azeotropic removal of
water. Generally the azeotropic removal of water is

being continued until a reaction product is obtained
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- 8 - whi ch has an aci d val ue which corresponds to the

t heoreti I value as referred to above. An 4 on
cat al yst ngj\%nsléln the art, such as for . exanpl e di u?yﬁ'}lﬁl de,
par at ol uenesul phonic acid, 5 tingctoate, zincoctoate and |ithium
ricinol eate nmay be used in the esterification process, but is in

gener al which B25 ARUNEI&Uvalue which coSHbsBbh&scEAPENAds Alerr] for use
as constituent of the linear tertiary aliphatic carboxyl functiona

pol y- 10 theesekigabfachd prédendsi AoEptred &eec2keVpoubds derived
from VERSAJéEe_@ffﬁéaéi/EBSéJ{Qlyétakf\}méﬁqeg@r%ﬂeCQPt uch astfhg' ng froms

to 13 carbon atons appreC|at t hat e two highly
br anched examples@m\dﬁybﬂlnaxb@ﬁylp@rambltsex(x@wehehca!bw MERSATI C acids) 15

m'gh havetpﬁsatwe gm&sgtagtéhsn&emﬁgnﬂdpygin?leat e m&pTpEnent Al

be the sane or i ons of
VERSATIC @sed in the eSEﬁE%ﬂiChglanlnsoemdspfbﬁyuaJURﬂn5geaar®b react ed
wth a%? o£%§ ina l:1 nolar ratio, or VERSATIC 5 acids 20
can be rea%?%d th RDURA 5 in a 1:1 nolar ratio, or VERSATI C 10
aci ds can be r&actalol e d:dnn}ﬁmRDtLRAAl’LOfmn uase as codstlitmémar sfittlwet 0 provide
suitable co onen reciated. that if the
Alerr] pr 7o ?ngary aliphatis, c?*ERXY%e %g ﬁt?%byconp03|t|ons
defpved 2%ster$ r@fn the pﬁéb@wlnﬁmﬁi@maér@oémwds egé Aiwad/ or

correspondi ng pol yal yeci d resin_conponents deriyed t hereof, wherein
t he propor???ﬁuYﬁgg@¥%%sggﬁ?ﬂ {EFRRATIC 1s ag eRale) | SR~ pi gment wetti ng

propertiescanghidd OFtOMt5 to 13 ofrbhe Seahd ng during cure. 30
However, it was also found, that powder coatings, derlved from

car boxyl functitoriatl JpokF?/e%?%’Fe?Je%?"?fj chat the twe hnighly hearehesd| ygl yei dyl
Fesin conmponeit ssedeibdxylic acEr (Prddsrab Dy opodAPIC ofcsagni ficantly

| ess than 2,
15 which have been incorporated in the reacted adduct
component Aji, may be the same or different.
For example, combinations of VERSATIC 10 or
VERSATIC 9 acids and of CARDURA 5 can be reacted with
each other in a 1:1 molar ratio, or VERSATIC 5 acids
20 can be reacted with CARDURA 5 in a 1l:1 molar ratio, or
VERSATIC 10 acids can be reacted with CARDURA 10 in a
1:1 molar ratio to provide suitable components Aj.
It will be appreciated that if the Aj; proportion is
about 2, that the final coating compositions derived
25 from the carboxyl functional polyester resin and/or
corresponding polyglycidyl resin components derived
thereof, wherein the proportion of A1 has said value,
shows excellent pigment wetting properties and flow out
of the coating during cure.
30 However, it was also found, that powder coatings,
derived from carboxyl functional polyester resin com-
ponents and/or polyglycidyl resin components, wherein

A1 has a proportion of significantly less than 2,
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- 9 - desired for reasons of reaching a specific Tg val ue of

the finalygygefe£oati ng, show al so i nproved pignent rCVRPYI/Gkgs2Nd
fl ow out. In order to obtain optimal properties of the powder

5 ° coating conpositions, derived-fgomthe hereinbefore specified
| i near pol yesters and/or their correspondi ng | i near

pol ygl yci dlsastery fomtrdasmais we wfadhind/BRSdEIfic Tg v@ChdSerto be

i ncorporated into conponent Alerr], nust have, a relatively snmall
number of é‘&‘faodfr'?-naﬁlorfgpr(eéfd?oas%l.”q'n stypw alsy IRREARd PEPRBhati on of

VERSATI C @e%&qn\éE%SAiTIQ&Q out. is preferably incorporated.
More preferably T1n conponent Alerre] both incorporated branched

aci ds have a fdl &5 &R HUAREIRGL quraparties of themowdrr nost
pr &f er abl y. MERSATI Lomh &G oy @ &XCl Hsg 1Brom tﬁg‘ﬁﬂﬁ%iﬁﬁgkore I'n

order to obtainthe I'iquid coating conpositions erived fromthe

| i near polspestidriedrliguiangInalixBaters and/ordthaisr powprepdndindier ei nbef ore
conponent § ;Alerr I, angyuzedivy deyd v tdyel i | ecul-ar
wei ght VE?(éﬁ%%g foﬁﬁ; acl c?/ ,esptree Se’r :‘{)el y%é%S%q erCEIAI% %ﬁé?d‘gEﬁ}gﬁém

Sui t abl e ecdpound B grmasrpdnntdt rtocesmnpindarite A1, mustprieseat i nvention

are for exanpl [ Gi t r haly c acid,
hexahydr o%hipr%ealtgh}aé}s}d A?‘,d“%@r °f;.«$e%’°y‘f’ﬁe5x%ﬂ*y'53r€%ﬁ nate 85 d
endonet hy panxetietulatry dr cordbinatightd@lVERSAT W, SretriyIVERSATIC 10

endonet hyl.enet et e%r%QLropht hal | ¢ acid, 1,4-cycl ohexanedi carboxylic

acid and i,SSP&? I y lnC(11re°>?arr1aetd%|dc'ar boxylic acid or conbinations thereof;
wher eof HHPA M rmearddedfidraadly prefempethent A; both ikdompardtekanpl e of a
sui tabl e ¢conpound, C f.ockSr se 30 ro of. the nt_invention

i s di met hprgnehed aci Ui edapively BT ke n e Gaktinds D f or
use in thatpmcessi alodthereferablpys GBEREATIT ENtdqidd notaldexdranched
alliSphati C_s’ivce"a (i}l %_sed.

In order to obtain the liquid coating compositions
derived from the linear polyesters or polyglycidyl-
esters as specified hereinbefore components A; are used
derived from relatively high molecular weight VERSATIC

20 acids, preferably VERSATIC 10 acids.

Suitable compounds B for use in the process of the
present invention are for example phthalic acid (PA),
tetrahydrophthalic acid, hexahydrophthalic acid (HHPA),
methylhexahydrophthalic acid, endomethylenetetrahydro-

25 phthalic acid, methyl endomethylenetetrahydrophthalic
acid, 1,4-cyclohexanedicarboxylic acid and 1,3-cyclo-
hexanedicarboxylic acid or combinations thereof;
whereof HHPA is particularly preferred.

A typical example of a suitable compound C for use

30 in the process of the present invention is dimethylol-
propionic acid.

Suitable compounds D for use in the process of the

present invention include branched aliphatic-, cyclo-
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- 10 - aliphatic-, or araliphatic conpounds, containing two

al i phat i cyiyedfeegy! groups, each individually being Pekhﬁgﬁméhprinary
or a secondary hydroxyl group, such as - for exanple propylene

gl ycol, neopentyl glycol, hydro- 5- 10 -genated di phenyl ol propane (HDPP),
hydr ogenat ed 4, 4" -di hydr oxydi phenyl, 1, 4-cycl ohexanedi net hyl ol ,

1, 4-di hydr atyeyetakexare, arnadieheriielodmbdndsypicstali®iing two and
2-buty|-2-e;h | -1, 3-propanedi ol or mxtures . . t hereaof; of which HDPP
is particuPar aﬁﬂ&f&ﬁ @xYfogroups, eagh indiivic¥gldyoPeite |inear
tertiary akiphatl @ primary @3 BOXplcondagh/ ARAroR1Y R, &3idh Ay ai nabl e
according to the process of .the present invention can be easily
converted £68TacyampdryOr@PYeSner 9Lysod, neopentydcldicad t BydaTods known

in the art En@teQYdH%ﬁ%th%l%QO aném(h%P@W,e%§%§%g%REQ%Hthdr!n in the
presence o? a . suitable gase and catal yst. "Most conveniently epi-
chl or ohydr #néi'sdigydroxydiphenyl, [y dhgycdohpriasieddmetbgydrlf,ound t hat both

the |inear —A3 i~ar i ti r i | yester resin
500 | Cand dndibyRrERyEFoLoRenae; ByERCROBL el YRR APRAY YIS TR D
can provi dengoddbrtydalireghydmpest-piropspedhicdhor mixturelsow significantly

| mproved pgxg%%?Fépggpﬁﬂgkﬁggpaggggtﬁarticu13%9¥28£%%gkﬁgdnade’ dependent

on the nol ar ercaemnponen err Alerr] and Alerr]
andOdependent Ba 28dicateHeabppe bheeddheat thetVER$AILCphesidues

i ncor por at ed I nent Alerr]. For e |l e, Lf VERSATIC acid
resi dues carboxy}nfgggﬁgﬁgﬁ RF% ?%%SFergﬁfPi8?%%?P9béﬁfferent ( VERSATI C
10 aaodr¥ERGATbCtheapirdspsandfathel pke¥ehy bawefeliah eahi O

of Alerr]/Alerr].+ Alerr i..e. relative | gr ge anmounts_ of HPA 30

and/ or H ,eg%FiH LSEV%§£8Pet8b?apﬂéﬁgigcéaﬁgﬁFgaﬁcF?Sln For the

preferred dus6kdongl tpoperbasskasdnt e the artghyei dylestgesibher eof, A2
WO

gg §§g6?‘|$i8§ ég éggeggnggihalohydggnfron]0'1 to L.

in the peepEpes/ 66681
suitable base and catalyst. Most conveniently epi-
chlorohydrin is used.

It has surprisingly been found that both the linear
tertiary aliphatic carboxyl functional polyester resin

20 and the polyglycidylester resin of the present inven-
tion can provide powder coating compositions, which
show significantly improved physical properties, which
can be tailor made, dependent on the molar ratio
between the components Aj, A and A3 and dependent on

25 the type of each of the VERSATIC residues incorporated
in component Aj. For example if VERSATIC acid residues
in component Aj are sufficiently different (VERSATIC 10
and VERSATIC 5 acids) and a relatively low molar ratio
of Aj/Ap + A3 (i.e. relatively large amounts of HPA

30 and/or HDPP}, solid resins are obtained as end product.

For_ the preferred functional polyesters and the
glycidylesters thereof, As and A3 will be in the range
of from 0.1 to 1.



- 11 - On the other hand the linear polyesters and the
correspondi ng pol ygl ycidyl esters derived therefrom can be applied

as |iqui in coatings, when a pre- donlnantt kg10f
so-cal | egvsg@f ﬁﬂ ocks formed by 5 di acrd (conponent g 1

di hydr oxynonocar boxylic acid - {canmponent c) are present and | ess
conbi nati ons of di ol s (conponent a) and diacid (conmponent b).

Mor eover n thE€ biAukdnhghar é‘ﬁ&ehﬁéﬁrbBofL%EESE:sPéHHO‘dB%ed if all
VERSATI C aci d constltuents contain a high nunber of carbon atons

only (e.g.coERSATPEI1DIOPOVERSAFLAYesters deéél"6§l taﬁrwﬁ;r@n\ VERSATI C 10
acids are prefsriedy. as llgu%ﬁeres}.hsv"ﬁ.l’xl 8ty3§g§g§rge%ﬁgﬁd al Baldue to the

pol ymeric nature o ygl yci resin of “the present
i nvention @omzmantwglymbgmtleﬁeboota@bgdcsbﬁtcanonkw ferxed by conbi ned

w th excel | ent, coati roperti t Iar an xcel | ent
wea herab|?+?§l§ngE8@gagegg ES gﬁgsggggﬂ grPﬁymoﬂﬁf POk Adt <A
attractive(ébhpohénty, c) are prgsenngaadchbbesenbmbhdasdoathodppear ance, have

been . reached. 20 Lt _was found that thos ol ygl yci dyl ester
fesins Lol SCfPOBRCRPRR, EheaPPnBdrCar (PRPFORRRENG! r o FORPESR

functi onaltmlyeqﬁm taairaetei the béven‘rtnarcpnbabnhagd 1f allAlerr] in a
range fromO0.1 to es fr

whilst X ran g Y
S|nultaned%%$§ATéﬂg%§l?rSHpitf5uﬁn gaﬁ°§§aln appégpdﬁuPﬁgrnB t preferred

ouj gloor dug2ph6n PRYERE only (ecgatVBBSA@mpoiotansERSATIc 9 On t he ot her
hand it was found that on1tenperature coul d be

obt ai ned, %%E%SN'?gnUEéCh VERSA?FEn@@ ?GlgsaﬁaPoPrﬁféFFF ¥s cont ai ni ng

Cerr] acids ofy 3«9111 p8i gPFteciated that dBE €bT ehéegewﬂleheoatl ng
conposi tions of I nvention may be prepared addition of a

Cross- natuI@annEh?eEPnygéYEFQﬁé?SFﬁé ﬁéPéFntfSFé Bpeéenited
WO 98/2366§nventlon a- relatively low level of toxE@I&§P8360§@§lbe

15 combined with excellent coating properties. More in
particular an excellent weatherability and acid
resistance in combination with an attractive film flow,
giving a coherent and smooth appearance, have been
reached.

20 It was found that those polyglycidylester resins
derived from the linear tertiary aliphatic carboxyl
functional polyester resins of the invention containing
Ay in a range from 0.1 to 0.25 whilst X ranges from 2
to 4 and Y simultaneously ranges from 1 to 4, can

25 provide the most preferred outdoor durable powder
coating compositions.

On the other hand it was found that liquid resins
at room temperature could be obtained, when Y ranges
from 0 to 2 and/or A; is containing Cqg acids or

30 higher.

The curable powder coating compositions of the
invention may be prepared by addition of a cross-

linking resin to either the hereinbefore specified



- 12 - linear tertiary aliphatic carboxyl functional polyester

resins of the present invention or to the polyglycidyl- ester resin
obt ai nablvf-oby,zgkyci dating said |inear tertiary aligh@kpdoeasboxyl
function pol yester resin. 5 The amount of cross-I1nking conpound
used in the powder coating.-cappasitions of the invention wll
normal |y be such so as to provide about equal anounts of reactive
groups of e £F OsSriiky nglw@wdc@f@owl functiohd® g&r%&&al i phati c
car boxyl groups present 1n the | i near tertlary al |fhat|c car boxyl
functi onal*gviRReselrthe Preserptessrrhthmnt% eposhye ye&d8ht in the

pol ygl yci dyd st efed £51 Sbtainable by gllfe %&19% wfalml ositions of the
pr esent invention may be prep are addition of a liquid 15

cross- | i nkiewrf kaey rﬁlxp@ti@rcqmoxyhuf\mwh@raal polyesteyt¥esinal i phatic

caréaoxyl f uncte eaimm&/egf yC| df{;;[sr?kln d&foﬁrﬂf dd Sy g, nglygl yci dyl ester

resin, obtaina Inear tertrary aliphatic
car boxyl powde;fmlmmorwmms r@fsmhe 2nvention wiXlwill be
appreci ated t id | I&ll,llsgo coat,in can be

OSI tions
successf UH%F%S%H ef YT Imer sTon:© gprovm%p?c%cirﬁ?ng Og PR or roller
coating. of reactive Sgtdad eofridss- érMmmmmxdmom amd cefibi na-
tion with the linear_ ter al i ic carbox funct.i onal
pol yest er TEsi Tzt oF2the® %’rpg%%?ﬁ ‘%/%?1 S %l?ees?rbt? Hxaff e out door
dur@bl e egcmear;esumlamrah@hatlc cémoﬁymrmhecttjrmaplngiy@s@ufester
resins according present invention the diglycidylesters of

al pha, res”hl%an dr i a"?‘R:‘?fé‘ﬂ %%%%W??%CVH k};f’s di scl osed in 30

Eur opean R 1%13/&)1&9;@&&@ A cation nunber 518, 408 and the
pol ygl yci Iesters based on polycarboxyllc aci ds carrylng two al kyl
substi tuents Ladifibfd (grRating compositians gy ddwppresent

PCT/ EP97/ Q@%tlon may be prepared by addition of a1311qu1d

15 cross-linking resin to either the liquid linear
tertiary aliphatic carboxyl functional polyester resins
or the liquid polyglycidylester resin, obtainable by
glycidating said linear tertiary aliphatic carboxyl
functional polyester resin.

20 It will be appreciated that said liquid coating
compositions can be successfuily applied by immersion,
spraying or brushing or roller coating.

Suitable cross-linking resins for use in combina-
tion with the linear tertiary aliphatic carboxyl

25 functional polyester resins of the present invention
are for example outdoor durable epoxy resins, such as
for example the polyglycidylester resins according to
the present invention, the diglycidylesters of alpha,
alpha'~dibranched dicarboxylic acids as disclosed in

30 European Patent Application publication number 518,408
and the polyglycidylesters based on polycarboxylic

acids carrying two alkyl substituents on each of the



al pha carbon atons as di sclosed in European patent application
publication nunmber 366, 205. Sui tabl e cross-linking resins for

use in Cowli dim3ee1 tion with the polyglycidylester residisemb 0&613?
present 5 invention are for exanple the (correspondi ng) ac d

functional polyester resin of the presgnt invention; SO|Id
pol yaci ds such as sebacic acid, 1,12-dodecane- di oi ¢ acid;

anhydri desasgeh &&rﬂ@hyalehsl%sp@hﬁtlosed in @&Eﬁ$@dﬂ%péﬂéﬂtfun0tlona
pol yesters such as .the reaction pr

1 uct. of one nol e of
trlnethonPEPéb&ﬁélﬁﬁdpu llcatl@“ﬁﬁP@?e6f%%@&§ dr opht hal i ¢ anhydri de, the

reaction suiR&Bdectrokslitnhexanedisah swiflh as@lid pEATSH-Of
1, 12- dodecanedi oi ¢ _acid, the reaction product of 4 nol es

1, 10- decanbdpBalb &Ry tire &@ﬂ691104§Y%€ﬁ§655reSlnﬁeﬁéhé@@OPIQ§em¢1nDIs
L 151 U1 Sy ADUE SXHMRLDY leby cxample PRAPARS-24EAndE | 3 ient aerythri tol.

the reaction product of nols 1,10-dec nedlcarb Xyl'lc acid,
1.2 nol s héxagtdporl podyeptes ﬁﬁﬁ#@tﬁﬁl@h@r@g@ﬁ@nt inventi®m9 nol s

pentacrythipioh 8BYy3cthsRLendbePtlplelc 20:q 1%%@@94% ge.d and the

reaction pro one hexanefhoxyne amne and 3
mol es of hgdedrypicidli enhydridesasidhand @mﬂyezeypaccpnlwg agents.

. prefe£n§ 4858 QO &Qa%hgg%lgka&hggl&ng% E§ FHCh a%er ary aliphatic

car boxyl functiona resin € poly ci dyl esters
depdoved t heesttdon product of ®he powderfcaatimethydolpsictiames aeid t he

7y other addioto8soiab8RaBRrbkhERELAFT RbvEE Ber  HeL et oY or “Uce i n

powder coapr@guconpﬁsntEehaxaaadlol withSui nallke eatakyst¥ are for exanple

t d | t t I | ts/ d
Quch a5 { b+ FRapRECRTANRBE( PPy Bt BaBor BEErpncBRpauct of | = COTPUAINS

98/ 23661 4 moles 1,10-decanedicarboxylic acid,PCT4BPRA1@6681 _
ounds such as for exanpl.e the imdazoles; and tertiary

- 14 -
antPes suc%eéén?g?oéxaﬁpﬂ @pe EaBr&y&FBF&ﬁdéEXHéoxymethY ) -

propane and 0.27 mols pentaerythrital, the reaction
product of 4 mols 1,10-decanedicarboxylic acid,

1.2 mols hexanediol, 0.45 mols trimethylolpropane,
0.29 mols pentaerythritol and 0.21 mols dimethylol-

20 propionic acid and the reaction product of one mole of
hexamethoxymethylmelamine and 3 moles of hydroxypivalic
acid and amine-type curing agents.

Most preferred are combinations of the linear
tertiary aliphatic carboxyl functional polyester resins

25 and the polyglycidylesters derived therefrom.

The powder coating compositions of the present
invention may further comprise a catalyst and optional-
ly other additives, as known in the art to be suitable
for use in powder coating compositions.

30 Suitable catalysts are for example quaternary
ammonium and phosphonium salts; metal salts/compounds

such as for example stannous(II)octoate; basic com-



The amount of catalyst used will usually be sonmewhere in the range

of fromO0.1to 2%by weight 5 based on the weight of the total powder
coat i ng wo 98/23661CONPOSi ti on. Sui tabl e cure ti pegm0dods] ©
tenperatures of the powder coating compositions of the invention .
are those conventional |y applged in connection with powder 10
coating systens. The invention is illustrated by the follow ng
exanpl es, geeipiers il Itf g an@ilin G Hed SnSRle®; and teddiess, specific
enbodi nment s., Exanple 1 15 . _Prepazgtion of linear tertiary
al i phat i c 285 yuch as fox gxampdifaldifAaRdtyG e/ Pde e ecor ding to the

i nvention The AMhritWe CURANAIY @d Yi1ar usRRIV§SYs (a and b).
Compounds (a) to (f) were charged in nolar anounts ‘ as indicated in
tabl e 1 i FORSMERTEON SRY IS efctigiom 201 to gquippeditihth Dean & Stark
Tr Wi t hpLefddeCAENRBIGht of the WA %tdw!fd%zc%%t +Qlpg Nitrogen inlet and
sti%[r)rer. s ~ The M xtUre was then Reated to 150 err]Cin 30

m nutes composidd®neyl ene was added (5% wei ght on the total weight of

the reaction mixturs). e t r r f r i m xture was
increased in {gl‘v% ours 10 21 er%r]% %a%ggfe%%%pe%%hr%% %%0 t[l“éerr]C until the
t heor et i cglowaeird ora i saompfosrirtdedns of thieo isdvend hwes areadiiede The aci d

functi onal_ _pol ter t, .forned s dis rged and all owed to cool
R anpelte (IR o G SR

down to ture.

PQT/ EP97/ 86681ng systems. - 15 -

Table | (*) . cQnmp. . Palyester resin 1 .3 4 5 a
b (a) The SOESAIBR e it Earga by, e fgidewingy  C. 7.

examples, however without restricting its scope to
these specific embodiments.
Example 1

15 Preparation of linear tertiary aliphatic carboxyl
functional polyesters 1 to 4 according to the invention

and two comparative prior art polyesters (a and b).

Compounds (a) to (f) were charged in molar amounts

as indicated in table 1 in a roundbottom glass reactor,
20 equipped with Dean & Stark Trap with reflux condensor,
temperature control, nitrogen inlet and stirrer,

The mixture was then heated to 150 °C in 30 minutes
and xylene was added (5% weight on the total weight of
the reaction mixture). The temperature of the reaction

25 mixture was increased in two hours to 210 °C and kept
at 210 °C until the theoretical acid value as referred
to above was reached. The acid functional polyester
thus formed was discharged and allowed to cool down to

room temperature.



(b) HPA (Alerr]) - - 1.75 - 1.9 2 - (c)
HDPP (Al err]) 1.9 1.75 - - - - 2 (d)
HHPA . wo 98123661 S 7 9 7 5 9 8 ( eCT/EPYIAGRE

3 . 4 2 6 3 2 4 (f) °~ HDPP 1 2

6 0 1 6 3 (*) Nermhers given represent the amount of
nol es of a particul ar conpound charged to the reactor in the
process of exanple 1 for the prepaaaticon (8 the |inear . tertiary
carboxyl functional polyester resins 1 to 4, a b5 and b.

The chem cal conpounds represented by the abbrevi ati ons used are:
V- EPHV. I CT 1 88 19e8dUeT Qs igne ToIE YERJATIEC gCigd | 5 | a | b

and 1 nol éiv L dyl estér of VFRSATIIC aciids 10 (CARDURA)
HPA (ahydrOfypﬁfﬁwidAadid 0.1 | ¢4A:} 0.25 ﬁeﬁaﬂyﬂrophthaiic
anhydri de PiPA: —dtmegt ilylr }JI__U]..H. o1 cid t nr_’_{'"
hydrogenatéﬁ”diph@ﬁgﬁoﬁég&pane 15 q* Theiﬁziecularlé%rué%uyes (a) and
(b) of thegTc) Hbeect(Rgnal pol yesterf Le3bns ebt gi reqd aecorai nig 3 o the

A L HEHR A DNRA) 2 LH]—IDA (IHDPP
Pt} q

di scussed [prior.att —are- HA- L

-HE —HHRA(HEPE. HEBA) 6- HPA
This reactiH prodﬁ@tPAi S a represent atilve lof reg nj 30 OJbtgai net
D3
0

accor di ng [TRE EP-A{ BR3a434- HDRP- ([FFARA- - FRPS FORP I

This reactiion prodluct is a representatilve of Jresi obt aji ned
accor di ng [t{E)EP- A{ BPRE997. 1 Y. W0 98/ 23661 1 6 {3

PCT/ EP97/ 66684 16— Exanpl e 2
Preparation of polyglycidylester resins | to V. An anount

equal | i ng A *danhmbdr gyrgiyereuepzd st ofhe amount of moles of a
particular compound charged to the reactor in the
process of example 1 for the preparation of the linear
tertiary carboxyl functional polyester resins 1 to 4, a

5 and b.
The chemical compounds represented by the

abbreviations used are:

V-EPHV: reaction product of one mole VERSATIC acid
and 1 mol glycidylester of VERSATIC acids

10 {CARDURA)

HPA : hydroxypivalic acid

HHPA: hexahydrophthalic anhydride

DMPA:: dimethylolpropionic acid

HDPP: hydrogenated diphenylolpropane
15 The molecular structures (a) and (b) of the

functional polyester resins obtained according to the
discussed prior art are:
a) HPA- (HHPA~DMPA),-HHPA- (HDPP-HHPA) g-HPA
This reaction product is a representative of resins
20 obtained according to EP-A-0634434.
b) HDPP- (HHPA-DMPA) 4- (HHPA-HDPP) 4
This reaction product is a representative of resins

obtained according to EP-A-0720997.



a linear tertiary aliphatic carboxyl functional poly- 5 ester resins 1

to 4, a and b, as prepared in exanple 1 was di ssolved in 8 nol es
epi chl or apydehiket ECH) and i sopropyl al cohol (I PA). Jhgeseldskdon was
charged to a 3 litre glass-reactor equipped with a tenperature ,
control, stirrer and reflux condenserig Next the tenper- 10 ature was
raised to 70 [err]C, foll owed by the gradual addition of an
aqueous SOE#bmpDeop 1.2 nDIes NaOH over a period of tine of 60

m nutes. After_an additio reaction period of 10 minutes the

r eact or conten?rﬁﬁgratlon °faPP%MEHYdegéFFF%raﬁﬁs%ﬂé LqgtiRolis phase was
separated 15 an AmelhtheqRaUaDh§ Phagvoxyl _grou eq{[b@apéﬁanbﬁ phase was
vacuum fl ashed to renove water, |PA a dﬁ

resul ting @rbﬁﬁ@@rmﬁgrﬁié§ﬁl§éaphﬁt%§leéﬁbcéma functioppd Epéznlc phase was
washed thr messyhEhiwateg 2 e g ase was
vacuumflagﬁ?aé ® reanthgvﬁeﬁg.£$ﬁ%£§#§C|gy?ﬁs?ﬁ%&?ﬁgs§obtalned
was wa$s@ha$géﬁedn@naﬂlmmbﬂsteptgbROUOthrthaﬁﬁﬁﬂérasdlcs of

the solid L QUi | yepdyl e r j p a re presented
the sot!d 208ptbgyid1BBRYY YERAY) CPHET b ESE SN PhERARErged to &

PCT/ EP97/ 0B6Biltre glass-reactor equipped with a temp&rature

Table 2

polyester(??ntroi Agfgﬁrer a%d reflﬁx congen50f2)NeﬁE Ehe temper=
pre@ursor aturelw®9 rdig8d o160 X ,5Xo0lddked by &hel Pfadual

d yci dyl est to IV and A and 3 , I I

i | dltlo“A°¥ ap a2€08s %%iyw/% 1.2 mohes NaQh ovesy 1750

1000 980 a period of time of 60 minutes. After an additfo®#l

conparative
Aci d val ue

reaction period of 10 minutes the reactor content was
allowed to settle and the aqueous phase was separated
15 from the organic phase.
The organic phase was vacuum flashed to remove
water, IPA and ECH.
The resulting product was dissolved in toluene and
the organic phase was washed three times with water
20 whereafter the organic phase was vacuum flashed to
remove toluene. The glycidylester thus obtained was
discharged and allowed to cool down. Characteristics of
the sclid and liquid polyglycidylester resins prepared

are presented in table 2.



Sof t eni ng sem - range(4) 85- 90

70-80 85-90 solid 90-95 90-95 (1) As prepared in Exanple 1
(2) Compa jeaedll yci dyl esters. (3) As prepared inﬂﬁﬁﬁﬁy

(4) The sg?%%%?ng range was determned by using a 5 Kof | er é@ﬁ%ﬁ.
Powder coating conpositions A accordimgite the I nvention and D and
E representing conparative conposi tions. Al
ingredients as indicated in Table 3Tapnre @ xed 10 at room tenperature,
then nelt-bl ended on a Buss single screw extruder at 110[err]C. The
extrudate was chill ed, flaked, ground in a mcrom || and classified

t hrough Acid 106 mcrgnetre[mesn. TThe poWier WaS €l el hRpeaatame |
sprayed onto chronatg gretreated, 2 fm thi ¢k al umini um 15 gggsls The
coat ed panePelyRfeep k&d at 120Q[ ePr] ¢ f &r 4 i5 &inledé) t esll t ant
;Fgggggznéiigfgnygfue \m)gg;fg;gchuneLr STwer g verysnooti—hard
4

PCT/ EP97/ JG88dcursor 1.60 11.78{1.16} 2.52 {3188 |1.28 |1.&%hibited

al-ead P E aa-d--araacl PPV Tl ~W-F SRV PSR- 2. Vol al .
900d e Ch e P T By PRSTEL T BEOTPO88T & ang BRTMCTINOTIeSIS ARG —

I IT IIT v a B
EGC mmol/kg 1120 1330 |. 950 . 1750 1000 {980
< 50
Softening semi-
range (4) 85-90 | 70-80 | 85-90 | solid | 90-95 { 90-95

(1) As prepared in Example 1.

(2) Comparative glycidylesters.

(3) As prepared in Example 2.

(4) The softening range was determined by using a

5 Kofler Bench.

Powder coating compositions A according to the
invention and D and E representing comparative

compositions.,

All ingredients as indicated in Table 3 were mixed

10 at room temperature, then melt-blended on a Buss single

screw extruder at 110 °C. The extrudate was chilled,

flaked, ground in a micromill and classified through

106 micrometre mesh. The powder was electrostatically

sprayed onto chromate pretreated, 2 mm thick aluminium
15 panels. The coated panels were baked at 200 °C for

15 minutes. The resultant coatings (thickness

40~-60 micrometres) were very smooth, hard, glossy and



G yci dyl ester I 583 - - _ _ (see Table
2) |1 - 556 - _ _
P ggwosmsesr 907 . B A pcrmpomoces—
602 Pol yester No. 5 é%Q5 232 181 188 186
Ti t ani undi oxi de 167 167 167 167 Modaf | ow
10. 1 10 1 6.8
6 8 ex%?%}te& géodlgeéhan%g % %ropegﬁfég dnd go%g B C D
E F IVweather:Lng resbepascei on a b +Pol y-
Coat i ng ester
properties No. 5 Fl ow out *
Appear anceTatb belal 4 5 4 3 2
5 Accelerated weat her resi stance** 2300 2600 3500
3100 2200 3500 It will be appreciated that D and E are to
be regarded as conpafaltive Conpos[tTens an@“TﬁF—ﬁTUﬂQFrﬁgg_S of
conposition C have to he cofpared with chnposil tion D wherleas the
proper1 GéycéﬂYé@ﬁf}'%tlons A add B| 583 | are fo be conpardd with tlhose of
11\181 §2 I 23661 II - — - - )
pCr EPhIPOBeREE S 2 0| Tiof *__|rating
5 = exgel l ent appearance; veéryIdnopt h-and - 607 - -
A - - - 600 -~
B - - - - 602
Polyester No. 5 205 232 181 188 186
Titaniumdioxide 167 167 167 167 167
Modaflow 10.1 {10.1}10.1} 10.1 |10.1 10.1
Benzoin 6.8 6.8 6.8 6.8 6.8
Coating A B C D E F=IV
composition b +Poly-
Coating ester
properties No. 5
Flow-out™
Appearance visual
4 5 4 3 2 5
Accelerated
weather
resistance™™ 2300 {2600 | 3500 | 3100 | 2200 | 3500

It will be appreciated that D and E are to be
regarded as comparative compositions and the properties
of composition C have to be compared with composi-
tion D, whereas the properties of compositions A and B

are to be compared with those of E.



coherent. 3 = noderate to good appearance; sone

or ange peel 5 1 = very bad rough appearance. **
Hours in odBa3dkgat her-O-neter, running SAE—J1960 tg&&mgg%&%glbefore
50% r educ on |n gl oss. [err]

TS 0531 PCT - 19 - (Cct ober 1998)
REVI SED CLAI MS 1. Linear, tertiary carboxyl
functional »pol ygsigs res+néxcellent PH&4PAEE; Dye F £a6hbOOh OAnd a) at
| east one conpound Alerr], conprising the reaction . product of 5
(i) a gF9ReeBSTEster of a mixture of synthetic highly branched

sat urat ed nonocar boxyl 3 c= agbdlsrd 8OMES Sg&bat earancef OsgMb a:

[err] , Wherein R, R2 and R3 are al kyl groups of from1l to
15 carbon @%¥n8e Bfehhich at | east one is 10 met hyl , each acid

congaining from5 to 1P ang pref £h ablyqn f2£085 to 13 carbon atons,
and (i) a mxture §¥ sai d s%nt????% %lgiiy branched

sat ur at ed hbnoterbdxiti Rt hes dieatherconpebent styrpingdSAE-J1960 i) haV|ng a
mol ar ratio, of fodnodabde5PIPORENLALEELLn P NG10ss.



15 optionally m xed with hydroxy pivalic acid (A2) and/or

hydr ogenat ed di phenyl ol propane (A3); b) at l|east one aromatic or
cycl oal i Rixg\bd/sae6i Car boxylic aci d conpound B, conprisd mﬁ
aromati c- or secondary aliphatic car boxyl groups or t an yérlde
t hereof; 20 c) at least one di_hydroxymonocarboxylic acid conpound C
c carbdxyl” group and t

. L

2 h i ndependent |y ‘mF“d
___________ —1'd) optionally a diol c I ﬂﬂrusu ng

groups whi ch may each in a

e 2o e A hyarpxyl 1 gy osp: and
in%iymf(h) ﬁogl gr"llif'aﬂlpolg% "gonpounds Aerr:Alerr]+Alerr]:B:CD

A (2 BTy R8T Y] wherein Alerr] ranges fromo0.1 to 2, wherein
Y ranges FromQi £ 05, af‘@r’&éﬁ?@@érﬁég‘l 2f15r9c1_810ﬁ£l apbeppefgrure of from 100

to 225[err]C, until essent all the non- ertlary car boxyl
groups as Ieninaloptpivakhe by reaCtlon|<P|fthe reaction m xture have been

reacted. ) gat leag% éhd | BGRSo ﬁ@p&;fr I@?%senti fancidonal pol yester

resin according to claim1, reaction

pr oduct cﬁpzp@ﬂq%|@®lester of hlghly br anched saturat ed
carboxydy c aci and hi ghly

br aér)lched sglt)ur at edad?% oc |c afg|aE[0I't::%)-ir}{ﬁaﬁloémof synt eatlncl ng 5 carbon

at ons. highly bﬁhn¢h¢drﬁ§muratﬂd|maqcm5mmmxwdldLamidswmﬁommwgester
resin acccwgtﬁﬁg gA@i$§C|dln which Alerr] represents a 15

reacti on pro yl ester of highly branched sat ur at ed
nmonocar boxyl i c ds containing 5 carbon atons and highly
branched, saturated nonocarboxylic acids containing 5 carbon
atoms. g __C L—f&ddme%heﬁ@i’ﬁ'@%\y x@frémyé fe%:tamﬁi pol yester 20
resin accor4i ng fo claim1, in [er represents

reacti on producgr_of a glycidylester of hlghly branched sat ur at ed
nmonocar boxyl i c aci ds contai ning 10 carbon atons and highly

g[ gprghed FRIUPALSH FRRRCArROXM | G @difiatoms, of whix@DlA NGO carbon

10 one is methyl, each acid containing from 5 to 19 and
preferably from 5 to 13 carbon atoms, and
(ii) a mixture of said synthetic highly branched
saturated monocarboxylic acids, the components (i) and
(ii) having a molar ratio of 1:1; said component Aj

15 being optionally mixed with hydroxy pivalic acid (Ajp)
and/or hydrogenated diphenylolpropane (A3);
b) at least one aromatic or cycloaliphatic dicar-
boxylic acid compound B, comprising two aromatic- or
secondary aliphatic carboxyl groups or the anhydride

20 thereof; optionally
c) at least one dihydroxymonocarboxylic acid compound
C comprising a tertiary aliphatic carboxyl group and
two aliphatic hydroxyl groups, which may each

independently be primary or secondary hydroxyl; and

| REN) O B R



25 . A pol Pk n obt ai nabl e by reacting a
i near, tertlary C nal pol yester resin as cl ai med
in any oo sisebai epi hal ohydrin in PCT/EFBBgESEnce

of a suitable base. 6. A powder coating conposition conprising a
| i near 30 tertiary aliphati—c 2darboxyl functional polyester resin as
claimed in any of clains 1 to 4 and a cross-1|inking agent.

7. A powdet) cositiimnabhypost tiemscoompsidioy eompound D copptyghmgi dyl ester
resin as clalggf i.n cJa|n1$ ndla 35 i on O 9SS I|nk|ng gent.

8. A liquitdTEHiFP IETE DDA FRPPR i WYL G | PRE apach EBFPTary

al i phati ¢ dstiox\de fwrptimmgv dﬂ@|a/e§é©<5ncﬂ£§y rhy)@roxyl g@b@pﬂed in any of
claims 1 to 4 and a cross-J|jnki A liquid coating

conposi tion, J&Fpﬁ‘%lr% Latio Opp%?WW%ﬁbsQ%TA3 e%tq'n Bsbeingmed in claim
5 and a rogs-A 1 Nkt-ngr 2gent, whereidOag '%Mé’éié«'cfr&ﬁ’a@eﬁ wth a

coating Cor”rp%sherleolnn accggrgj&er]sg from Ott?o C€|3 aalug’rg X-ranges from 2 to

8, at a temperature of from 100 to 225 °C, until
essentially all the non-tertiary carboxyl groups as
initially present in the reaction mixture have been

10 reacted. o - |
2. A linear, tertiary carboxyl functional polyester
resin according to claim 1, in which Ay represents a
reaction product of a glycidylester of highly branched
saturated monocarboxylic acids containing 10 carbon

15 atoms and highly branched saturated monocarboxylic
acids containing 5 carbon atoms.
3. A linear, tertiary carboxyl functional polyester
resin according to claim 1, in which Aj represents a
reaction product of a glycidylester of highly branched

20 saturated monocarboxylic acids containing 5 carbon
atoms and highly branched, saturated monocarboxylic
acids containing 5 carbon atoms.
4. A linear, tertiary carboxyl functional polyester
resin according to claim 1, in which A1 represents a

25 reaction product of a glycidylester of highly branched
saturated monocarboxylic acids containing 10 carbon
atoms and highly branched, saturated monocarboxylic
acids containing 10 carbon atoms.
5. A polyglycidylester resin obtainable by reacting a

30 linear, tertiary carboxyl functional polyester resin as
claimed in any of the claims 1 to 4 with epihalochydrin

in the presence of a suitable base.

A
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6. A powder coating composition comprising a linear
tertiary aliphatic carboxyl functional polyester resin
as claimed in any of claims 1 to 4 and a cross-linking
agent.

7. A powder coating composition comprising a
polyglycidylester resin as claimed in claim 5 and a
cross-linking agent.

8. A liquid coating composition comprising a linear
tertiary aliphatic carboxyl functlonal polyester resin
as claimed in any of claims 1 to 4 and a cross- linking
agent.

8. A liquid coating composition, comprising a
polyglycidylester resin as claimed in claim 5 and a
cross-linking agent.

10. A product coated with a coating composition

according to claims 6 and 7.
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