Pl GVENT CONCENTRATE The present invention relates to a

non- aqueous pi gment concentrate conpri sing one or nore
wWEe@a®ste3s one or nore pigment di spersants, ONBCDEPI0OT/@0079

resins, and optionally one or nore solvents and/or

diluents. In the paint industry, stock control and

| ogi stics are often rationalized by using col our

m xi ng systenms. These include systens where the paint

formul ati on sel ected by a user is produced by

selecting a base paint froma |imted nunber of

avai | abl e base paints and tinting the sel ected base

paint with the aid of one or nore pignment concentrates

PIGMBENT CONGENTRATE ot her systens, pignent

concentrates are mxed with resin conpositions to form

a paint or toner of a colour and in a next step an

SR EPETerR OB THIAS, £l MOR SRS ahhpn{tdtRenha1d Gibrising

geaarahone digeiemguonsd or meoreepigesertt rdisparsgmenbad or more resins,

FOLeeToRa BoF G SRS rodlr U, Jdik palt Hky, stock
n t f o [
e@ﬂé‘?a%ﬁ@ Bgisties "6 O aRHAIREa XTI (BRRr! RN sistems.

ﬁbe@@rlndﬂdpu gystemst whese ttheypaiohtfaimulatios usdlégtednkby a user is
sonetinmes two. . The pignent.s, present .

BHlent o SEfcHid 2 Bate: i T oS or it SLEHREN gt pyaipble base
PP ahd ItPAiRg ARE Vel dtéd BaBe eI Wit te RN e bnBi AHMBES pigment
and ot her functional pignments. Further, although

ponpanitaten Eetnting ©as |Be0ﬁe|rrﬁyfsé¢rﬁﬁn@lgmﬁ@t concentrates are
é\/&eﬁlﬁﬂﬁrgélbg n@féé {I?I’%OEO %% @g%%‘?ﬁéﬁé%& gol\'lomu?%nb% a next

I NSt an oCl ate

stept antappropostet seBstior-of theye rtonemnisamixehs@isrmid paint of a
desirable to reduce the emnm ssion of volatile or%ani C

desirsliang caleyr Rgneat coReerimtos geNewy chistingrishhiiesifedves from
Big#ERLd coating compositions in that they have higher pigment loads than

colour strength requires.

Pigment concentrates differ from coating compositions in their generally higher
pigment concentration and the limited number of pigment types they contain -
usually one, sometimes two. The pigments present in pigment concentrates are
colouring pigments, whereas coating compositions generally also contain
extender pigments and other functional pigments. Further, although pigment
concentrates may be film-forming, the resultant films will not have the
performance - as to solvent resistance, for instance — associated with coating

compositions.

For environmental reasons, it is desirable to reduce the emission of volatile
organic compounds and, hence, the solvent content. To balance pigment
concentrate viscosity requirements with a minimized volatile organic content
(VOC), additional resins typically having a relatively low molecular weight can
be used. Such resins can help also to prevent the agglomeration of pigments at
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concentrate viscosity requirenents with a mnim zed
vol atil e organic content (VOC), additional resins

wo y@so3delryy having a relatively | ow nol ecul ar wWetTyRP200A060079

be used. Such resins can help also to prevent the

aggl onerati on of pignments atthe nonent when the

pi gnent concentrate is m xed hgto t he base paint and
hel p to conpatibilize the pigffent concentrate content
with the base paint binder system Non-volatile
reacti ve and/ or non-reactive diluents may al so be used

0 reduc nts t he. vari ous,col ouyrs, .

b, S, Wit Jhf oM anT GoneehtraRgiseBpistheS 2 Heie, paint and
REpStbEINABALbIliZe tﬁétm@rﬂenﬂ%l%ntﬁaﬁe bént@ﬁﬁ RRhNBE %5§érp‘é|nt binder
to use a conpatibilizer resin which is conpatible not

aystomwiNan- v@atllewapym@ndformogp@ra@am dilaenrfsgpay @fasbe used to

h various types of base paint binder
P%&%cgtﬁg\)’@) et-down resins used to nmake toners. Al so,

the conpatibilizer aids the i ncorporatl on of the
colorant into the base paint. A pignent concentrate

E’tﬂ%@nt§|¢fgth§ ps@m%p@lour%splem@tdilgwéa@é fdiperiza@mdesolvents
2]
i MRA2600080G0 RS RaRPEY R RS 1S Bﬁéﬁabé%%s%tr){/ to use a

0ChOt" have broa
vompatibilieer besidewtsgtst smeompatioRy 08A52aIydiwith oserous types of

ment di s ers npri si ng carpamate-functional . :
sPSEvnes ichalenth ok raan.uih Nasoua: bipeat & Jpaggeaint binder
§fsr ¥R R d%%h@s'lr\%gugé@lt@ L thriets 2AfsbNtrd ESm‘HaEBlllzer aids

gment particles. The volatile organic content
ﬂneglhcatrp@rahlmsofaﬂmﬂQmIICDrgantalmm'm@B@Segpalnt The obj ect of

the present invention is to provide a non-aqueous
pi gment concentrate conprising a resin which is widely

A QiTgHehP cen@érithatd dondsrdiig B'ﬂt\lméstélyfésm dibcloded He example in

Iect is to provide a resin ich allows the

rRA/896% .o h@ﬁ@ﬁ@wstﬁsaﬁﬁww@weﬂwﬂmgg aalkyslg which do not
HevF bl SPERE HhEdhet Bghe i Bitent rat e
conpri sing one
WO 03/089522 discloses pigment dispersions comprising carbamate-functional
polyester pigment dispersants. The carbamate groups serve as an anchoring
group which is affinitive with pigment particles. The volatile organic content is
high and substantially above 350 g/I.

The object of the present invention is to provide a non-aqueous pigment
concentrate comprising a resin which is widely compatible with different binder
systems. A further object is to provide a resin which allows the formulation of

pigment concentrates having a low volatile organic content (VOC).

This object is achieved by a non-aqueous pigment concentrate comprising one
or more pigments, one or more dispersants, and at least one resin,
characterized in that the resin is a polyester comprising at least one oligo-ester
building block with a hydrophobic tail linked thereto, wherein the hydrophobic

tail is selected from the group consisting of: (a) branched hydrocarbons, (b)
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or nore pignents, one or nore dispersants, and at
| east one resin, characterized in that the resinis a

w@eiogestees conprising at | east one ol i go-est er POUEPZTIOTIQH0079

bl ock with a hydrophobic tail linked thereto, wherein
t he hydrophobic tail is selected fromthe group
consisting of: (a) branched U§Qrocarbons,

(b) hydrocarbons containing a tyclic group, and (c)

| i near hydrocarbons, provided that when said |inear
hydrocarbon is linked to the oligo-ester building

Bt "Rab o THR e AR RES 538, rovied
frat Wi §8BNINeae hYBRCAFbAPILiM@dvRNthe ARG &steflbliNGAg Dlock via
as long as the pignent concentrate remains

Ab eStej gsouR, thetinear hydreeaihesdcandains @ tei 14 e’ybpesiomsan
5 wt % of water, based on the total weight of the
pi gment concentrate. Mire preferably, the pignment

Thoaconteatgteansy Aliitserl @Fvpitideaon ob ndréosodveils EMglor diluents, as
ELeferabl y less than 1 wt% of water. The oligo-ester
n

Ol a9 ﬁaemism@t CQRCcaRtratey r@‘aaiﬁyrﬂ%@guﬂ@us)nwh&h 'ﬁ’oﬁ%ﬁned as
Q&Qﬁ%ﬁ?@ssafﬂ%ﬁ% D€ of Q&S RAady me.clgartg%é(ibhpo?%éjﬁigment
with ore or nore diols and/ 6r nonoepoxi des having a
pemuknttatdy Moog lpobiecalyy othe, pignesre bgorfoeniratey cesta@ns less than 2.5
| i nkages. An exanpl e of syi t apl noepoxi de is
WPe it s AR ssshan i ePhGT WATY nas. §ound t hat
such pol yesters are conpatible with a wi de range of

bi nder resins and solvent types. The term "ol i go-ester
boel diignyebleschuilding delbrckedcams e Baimetd ngy bleackngvorsh or more

SRR, P e BBl ) R e o
8ad/RF rabEoxIdEs PalgS heperi=t alidrophdbie g{?bgﬁ,emereby forming
concentrate according to the present invention

esher linkrgesn Advexangelerl a siiablelmoppepexigdeliy gycidyl Reeeecanoate.
BUF BRI SRR BRI R rl PR b vice ranoe

blviader aisingcand eolkeadtygesg to the fol | ow ng

The term “oligo-ester building block™ is defined as a building block which
contains at least one ester group and is linked to other building blocks of the
polyester by at least one ester group.

The polyester present in the pigment concentrate according to the present
invention contains on average at least 1, preferably 2-7, more preferably 2-5,
and most preferably 3-5 oligo-ester building blocks.

The oligo-ester building block can have a structure according to the following

formula:



10

15

20

25

formul a: - Awherein: Q = a coval ent bond or a
hydr ocarbon radical with at |east one, preferably 1-4,

woreoos/optoes er ably 2-4, and nost preferably 2 cap®@DRP2007/060079

atons; X = a divalent, optionally branched and/or
substituted, radical, e.g., a saturated or unsaturated
hydr ocar bon radi cal contalnln? at least 2 carbon
atonms, optionally conprising further ester groups; Y =
a thval ent hydrocarbon radical; Z = a group |inking

t he hydrophobic tail to the oligo-ester building

bl ock, or a coval ent gondy Exanples of suitable

I i nki ng groups are e roups, ether groups, CGC
singl e or double bongfs R 3\t he hydgoph bic tail.

Al ternatively, bui g byocks haV|ng simlar
structure but w thout X group ¢an be used. In

anot her enbodi ment, oxal Nc acid cad be used to

i ntroduce the ester gfoupk. In thatf case, both Q and X
are absent fromthe b '% I ng blockg As can be seen in
t he above structure, the oligo-ester building bl ock
contains at | east one ester group and can be linked to

ot her. buil di ng bl ocks b ter rop. a.go-ester .
BORfinng Hocks wibCBvR e BRAC TS EAreuhdt ratFey with at least
ring can for exanpyse, bSré?@ﬁa%‘ly‘eIMan@r‘ét BFfeyatg 23-)40|érfd most
anhydrides or their corgwondl ngdi carboxyl i c acid

P

possessing cyclic F@fle{ﬁr carbgna@ip®sbear i ng a

Cycl L6 anibdr rde” of NG s aeney ohencRedn Bror” stostiurea,

sa}1 U(r]I at gd cyclic odaryckig, di satuhnsy!drcunsatdfated®ydrocarbon
anhydri de

radical containing at least 2 carbon atoms, optionally
comprising further ester groups;

Y = a trivalent hydrocarbon radical;

Z= a group linking the hydrophobic tail to the oligo-ester
building block, or a covalent bond. Examples of suitable
linking groups are ester groups, ether groups, C-C
single or double bonds

R= the hydrophobic tail.

Alternatively, building blocks having a similar structure but without the X group
can be used. In another embodiment, oxalic acid can be used to introduce the
ester groups. In that case, both Q and X are absent from the building block.

As can be seen in the above structure, the oligo-ester building block contains at
least one ester group and can be linked to other building blocks by ester

groups.

Oligo-ester building blocks wherein Q and X are present to form a ring can for
example be obtained by esterifying cyclic anhydrides or their corresponding
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can for exanpl e be phthalic anhydride,
hexahydr opht hal i ¢ anhydri de, nethyl hexahydrophthalic

wa@edvgdsicde, tetrahydrophthalic anhydride, or nPEL/EPES7/060079

thereof. Suitable dicarboxylic acids are, for exanple,
t he carboxylic acids of the aforenentioned anhydrides
or, e.g., 1,3-cyclohexane digg[boxylic acid or 1, 4-
cycl ohexane di carboxylic acid;, or their cycl opentane
or cycl oheptane counterparts. Acyclic oligo-ester
bui | di ng bl ocks, wherein X is absent, can be obtai ned

Si for instance succini.c anhydri.de, mal eic . .
AR Ao e Eayoita of St wiBrarelis Baprige @ hydrophobic
ﬁﬁil?ar‘r’fé)wlh;yéri@é'(%% O eRERIPIE RCIad cySlld aBhG&H® of unsaturated,
bui | di ng bl'ocks wherein X conprises” an ester _groug can _
ammMmaticaeprerratapted myalicor meyclic sieasbyyliccagigs.ddngranhydride

Lo BRARTS, BE oy e oBfvo e ThedehErdHHNEG Hfinydide, metny-
héwg{drd@ﬁhéﬁm aphydrides; tesstydropioibie Anhidgde, estraixtures thereof.
bui | |n% bl ocks. The carboxylic acids or anhydri des

Suiiable HioadeRby ester Ara.cAdn SHaPIe HarssedeAcaacids of the
LB L faply toaf | .
g@ﬁ%ﬂnﬁﬂtué%% %@B?@ﬁ%sggf,:ég., ?,3-%&:?8&1‘&9&%8 d|8$r'g?>§§/l% acid or 1,4-

ding noep es are,
eycloperanee pdicatboxgtic olaefd, nor sthelm agcopehtdrexeoe oycldkeptane
or epoxidi zed a-olefins, e.g., dodecene oxide,
PRUYMGIRASne oxi de, and octadecene oxide; gl yci dyl
ethers, such as ethyl hexyl glycidyl ether, n-butyl
gl ycidyl ether, t-butyl glycidyl ether, hexyl glycidyl
Acydic, oljgoeester guijding \dloeksh evheraindX tigi@bgenicicanl beesbtairsed using

f carboxylic acids uch as versatic.acid glycidyl .
fh RteTEey subgfil iy HER o BT BB Bh i e Srhyarice, the
éd@éé@md%g HRAEHIERYi@AcRS, 6Pb/MIcAddid. E 10P or m xtures
t her eof . her sui'tabl e exanpl es are epoxycontai ni ng

aromati c hydrocarbons such as styrene oxide.|nstead of
%ﬁigh%ﬁ?%%&il’d% 6I80@%$P&%')@'8§mpﬂé@é an %g{br%‘?oﬂﬁ %gﬁ ‘?& example

be obtained using tricarboxylic acids or their anhydrides, such as trimellitic

anhydride.

Any combination or mixture of the listed acids and/or anhydrides can also be
used to obtain oligo-ester building blocks.

The carboxylic acids or anhydrides can be linked by esterification with a
monoepoxide bearing a hydrophobic tail to form the oligo-ester building block.
Suitable monoepoxides are, for example, epoxidized olefins, such as
cyclohexene oxide or epoxidized a-olefins, e.g., dodecene oxide, tetradecene
oxide, and octadecene oxide; glycidyl ethers, such as ethylhexyl glycidyl ether,
n-butyl glycidyl ether, t-butyl glycidyl ether, hexyl glycidyl ether, phenyl glycidyl
ether; and the glycidyl esters of carboxylic acids, such as versatic acid glycidyl
ester, e.g., glycidyl neodecanoate, commercially available from Hexion as
Cardura® E10P or mixtures thereof. Other suitable examples are epoxy-
containing aromatic hydrocarbons such as styrene oxide.
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carboxylic acids or anhydrides to formthe oligo-ester
bui | di ng bl ock. Suitable diols include 1, 3-propane

wa@le@B/037672- et hane di ol, 1,4-butane diol, 1,5-pECit/AP®07/060079

diol, 1,6-hexane diol, diethylene glycol, triethylene
gl ycol, polyethylene glycols, dipropylene glycol, and
pol yt et r ahydr of ur an. SuitabIeGbranched di ol s i nclude
di net hyl ol propane, neopentyl gl ycol,

2-propyl -2-nethyl -1 , 3-propane diol, 2-

butyl -2-ethyl -1 , 3-propane diol, 2,2-diethyl-

, 3-propane diol, 1,2-propane diol, 1, 3-butane diol,
2,2,4-trinmethyl pentane-1 , 3-diol, thnethyl hexane-1

Ir@téﬁ@'of 3r nﬁTBédB{t'loril to3rri%h6§96ﬁdés oldiol$ NP edcted with the
and pol (gropy ene glycols. Suitable

@@%IOQMIIQ pn@su @ amf@y ldQSCHOU'@émlthf— elga- @ﬁ@kdmldmgoblock Suitable

s RERSENF AithPBAnERRY, £25 ks by S4Bl bigk o) &-pentane dio,

PE-hekdre aidl kyibthyieples glmﬂl u@eethylénéygwlc@nep@llyymler@@lycols
1phen|-1 2- et hane esired to obtain

alpm@ﬁ%m%cglml,yagﬂepoly;@éna\mﬂgofﬁm/ &unml@&raagheﬁhﬁl% include

Hﬁ@&pg@P (QFBbérééu [ﬁégﬁénty C}{dgﬂl‘?g ccﬁBQ% ?Fr?é?@ﬂ 34rbP4e diol, 2-

butytrﬁtéthdl,eropamm d|0|hr®,f2kd4ét¢nlyl eﬁhmm@anerdmgt hya-ptopane diol,
?gﬁt gﬂtgﬁgs’g%isgé gEﬁréeht%yI,pgpé {%d(ﬂgﬁ(y t@%'y h%§gﬁé]1 ,6-diol, 2-
ARSI RGhaTs W PERIdblerdd G el B R BRIG BRI Glycols.
Baitalbe us/@tballshatmbldmls etimalide i r104 uyi@obeycmﬂl dwl, cyclohexane
BREPAREYT dd,y ppite, RTEIS o o8RRI noli Bt Tl 3igxane-5.5-

airsdtRaholP SRitaBleradigN ddiglikailidé at4-yslexe Yekol @&5d 1-phenyl-1,2-
correspondi ng adduct’'s with al kyl ene” 0xi des " or

geneatiolves thereof. Polyols with even nore hydroxyl
groups, such as dipentaerythritol, dulcitol, and
threitol, can also be used. Such polyols are

par isi dedid o ostafiiuh randiad pelyester esollyels drai/ebpalyacids may be
used.

Polyols include polyfunctional phenols, triols, and tetrols. Suitable triols include
glycerol, trimethylol propane, trimethylol ethane, trimethylol butane, 3,5,5-
trimethyl-2,2-dihydroxymethylhexan-1-ol, and 1,2,6-hexane triol. Alternatively,
cycloaliphatic and aralkyl triols and/or corresponding adducts with alkylene
oxides or derivatives thereof can be used. Suitable tetrols include erythritol,
pentaerythritol, ditrimethylol propane, diglycerol, and ditrimethylol ethane. It is
also possible to use cycloaliphatic and/or aralkyl tetrols as well as
corresponding adducts with alkylene oxides or derivatives thereof. Polyols with
even more hydroxyl groups, such as dipentaerythritol, dulcitol, and threitol, can
also be used. Such polyols are particularly useful as starter molecules to obtain
branched star-shaped molecules.

Suitable polyacids include 1,2,4-butane tricarboxylic acid and trimellitic acid.
Acid alcohols, such as tartaric acid and 2,2-bis(hydroxymethyl) propanoic acid,

can be used additionally or alternatively.



branched star-shaped nol ecul es. Suitabl e pol yacids

include 1,2,4-butane tricarboxylic acid and thnellitic
w@eiod/03%es d al cohol s, such as tartaric acid aneCT/EP2007/060079

2, 2- bi s(hydroxynet hyl ) propanoic acid, can be used

additionally or alternatively.A pol yester prepared

wWith pentaerythritol as a starter nol ecul e can have

the followi ng structure: wheréin Ris the hydrophobic

tail. Optionally, the polyesters may contain a

repetition of oligo-ester building blocks formed from

the alternating reaction of a cyclic anhydride or

diacid with a (nono)epoxide or diol. This can for

Axﬁcﬂpéﬁeb%réﬁb\rbda\hﬁlﬁ’ déhté’er?ﬂﬂ@cﬁluwtd Siavler rﬁb[%éﬂl@t E8MPave the

or polyfunctional starter fnolecule and can

dlowling sliuctea: i nst ance by catal ysts such as 2|nc

salts, e.g., zinc acetate. Monoal cohols gan for

i nstance be used as a arter nol ecul R/Suitable

nmonof uncti onal alco for use as starter nol ecul es

i ncl ude |i near as net hano et hanol ,
hexanol , but ano oct a@ decanol , et OHbr anched
al cohol s, such af% | so- pr/jppargot, 2-eph anol etc.,

cycl oal i phati c al cohol sp suh as qycl o exanol ar al kyl

al cohol s, such as benzyl @fceghol, For
exanpl e a pol yester prepared{w ‘ exanol,
hexahydr opht hal i c dri de, d a gl yl ester can

have the foll ow ng erein Ris the

hydr ophobic tail, 0% ydr oGar b(gn group, and n > 0,
preferably 0-6, nore \pre erably o and nost
preferably 2-4. JrerOexanpl (s A similag poI yest er
with groups d¥ romglyc he

possi bl e start ﬁ ecul es are ﬁ%@

primary am nes inclwyde nonoam nes, e.\g.-al kyl am nes
such as butyl amn d diam nes, e.d., alkylene

di am nes such as e@hyl ene di am ne. ondary

nonoam nes, such as piperidine, dialkyl amne, e.g.
di but yl am ne, or diam nes, such as piperazine,

wherein R is the hydrophobic tail.

Optionally, the polyesters may contain a repetition of oligo-ester building blocks
formed from the alternating reaction of a cyclic anhydride or diacid with a
(mono)epoxide or diol. This can for example be initiated by a monofunctional,
difunctional or polyfunctional starter molecule and can be catalyzed, for
instance by catalysts such as zinc salts, e.g., zinc acetate.

Monoalcohols can for instance be used as a starter molecule. Suitable mono-
functional alcohols for use as starter molecules include linear alcohols, such as
methanol, ethanol, hexanol, butanol, octanol, hexadecanol, etc., branched
alcohols, such as iso-propanol, 2-ethylhexanol, etc., cycloaliphatic alcohols,
such as cyclohexanol, aralkyl alcohols, such as benzyl alcohol, or phenol.
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can al so be used. Suitable carboxylic acid-functional
starter nol ecul es i nclude nobnoaci ds, such as

wQ@2@Bhyleit ync aci d, or cycl ohexane carboxyl i CPEVEP2007/060079

di aci ds, such as adipic acid or 1, 4-cycl ohexane

di carboxylic acid, and pol yacids, such as 1,2, 4-butane

tricarboxylic acid. Mnothiolsg, such as dodecane

thiol, dithiols, or polythiofgf such as

pentaerythritol tetrakis (3-mercaptopropionate), can

al so be used as starter nol ecul es. Further, bIends of
heaﬂnmmmlo dst

A N T T H———

aﬁhﬁfrwee%nafa gy éét@ﬁ&é@ﬁa{/e the féﬂB\A}i}ﬂg sip@cturesuch as
acid al cohol S, am ne al cohol S, am noacl S

am nothiols, acid thiols, thi oI al cohol s or starters
havi ng nore than two di fferent functionalities.
Suitable acid al cohols include tartaric acid and

2, 2-bis- (hydr oxyrreth ) pr opan0| C_aci d Sui t abl e
ami ne al cohol s i d iche”

1- (2- hydr i neOAsui t at @rpl e of
an acid/thi [ rer capt opropahoic{ aci sui table
exanpl e of [ 1S)2-t  hanol . Pol yreri c
starters, lic pobyols and acryldgc acid

al cohols, may al so be used. sired, the

hydr oxy- functional starter ‘ecul es may be generated

insitu, for instance via thB reaction of dh epoxi de
W th a nonocarboxylic acid. A suitable epoxide is for
wharejneRglsydcrhejwydnemmﬁarteﬁxegOahbydrmearts)rbgroup, and n 2 0,

SEIELE, B At P B el e BB S5, Wiy cvamle
Rra 5iql o @RAldsest \mh grd@p@de%lvbéqﬁdmglyc%ﬂ ethers.
e- caprol act'one, an am ne, an alcohol or a thiol.

If a nnnofunctlonal starter nolecule is used, the

PR3t ebBcle lotllds SPEEAURGS SR B3 s noce
aloabamines, e.g. alkyl amines such as butyl amine, and diamines, e.g.,
alkylene diamines such as ethylene diamine. Secondary monoamines, such as
piperidine, dialkyl amine, e.g. dibutyl amine, or diamines, such as piperazine,
can also be used

Suitable carboxylic acid-functional starter molecules include monoacids, such
as 2-ethylbutyric acid, or cyclohexane carboxylic acid, diacids, such as adipic
acid or 1,4-cyclohexane dicarboxylic acid, and polyacids, such as 1,2,4-butane
tricarboxylic acid.

Monothiols, such as dodecane thiol, dithiols, or polythiols, such as
pentaerythritol tetrakis (3-mercaptopropionate), can also be used as starter
molecules. Further, blends of two or more of the aforementioned starter
molecules can be used. Alternatively or additionally, starter molecules of mixed
functionality can be used, such as acid alcohols, amine alcohols, aminoacids,
aminothiols, acid thiols, thiol alcohols or starters having more than two different
functionalities. Suitable acid alcohols include tartaric acid and 2,2-bis-
(hydroxymethyl)  propanoic acid. Suitable amine alcohols include
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The present invention therefore also relates to a
pol yester consisting of (i) at |east one, preferably

wd2008/08mre preferably 2-6, and nost preferabl ypGFBP2007/060079

ol i goester building bl ocks with the hydrophobic tai

i nked thereto, and (ii) a tail originating froma
nmonof uncti onal starter nnlecube on one end of the

pol ymer chain, said nonofunctifonal starter nolecule
bei ng selected fromthe group consisting of alcohols,
am nes, carboxylic acids, and thiols. Preferably, the

OHUERRISRER LB 1 @SSR B SR 3 R B8 of an
8@|Hetﬁldl 65 B[rﬂe&ra%%p’robﬁnéictﬁcﬁ’d‘%%@|tHBI@0e>?ér§[§1€06f’a #iehalcohol is
as 2-al kyl al kanol hyl hexanol when t he

Avhioetherial .oPalyraerie ti‘éagﬁﬁﬂ, esighe aiss agrydichpolyelsamor, achdic acid
p r ain will contain a 2-ethyl hexyl

ggﬁb%nH%Wéﬂ%%gglﬁﬁg pol yester used in the present

i nventi on possesses hydrophobic tails. The term

hydr ophobi ¢ descri bes the tendency of a nol ecul e or

Me&f 91:1 afhedwlﬁgxx Bjr}ﬁ:ﬁggaloﬁ@rt@? MOIEGRIRS W@Méﬁ’ generatpdyn situ, for
WRifHce @3 tHSfreQ B 5§%&5%§(?d e Wil Y |I§ acid. A suitable

properties of ecu groups are genera

epoxlde |$)rf@rsem:repmf gllyszdybneodt@a’anglawp@theTheednysjobgbnbn’rating the

éalls preferafsgi/l rlse 4é repr ef erab 6-1
YERXHRIOURR dB@' %”19693 (%) B%’ Ery 9”&5@0? thiol or

ghéﬁélt&nth@tr%%tlonr%? ahé’ I|EQ§6tBﬁ€ £gy ] ﬁcﬁ?f%la’&one with an amine,

saturated, unsaturate aromati¢c hydfocarbon” groups

ancalctdh@yonayhlbe branched, I|near, or cyclic. The

hydr ophobic tails can for exanple also contain ether
and/ or ester groups, such as groups obtainable by the

[fi NghoPBRHciBnal starteRRick@fé a5 asy, the r@@UI@ngrpoﬂVester will contain
al cohol. However, it is essential that when t

aytaf (ﬂﬁlﬁldﬂﬂtklﬂgt om sadastartﬁremolefwﬂe SEa®ne endi kaﬂfw polymes chain.
el e L. e.. .

FhE 5831 Bt Lol Bed B, B boE0 BEUE obing of ) o
2Bt ahes piefembly 1cnr nm*e @ir@fesabl?rzeﬁ eaa@Imostt [bt@ferably 3-5 oligo-
pol yester has an acid val ue bel ow 2 nq(

ester building blocks with the hydrophobic tall linked thereto and (i) a tail
originating from a monofunctional starter molecule on one end of the polymer
chain, said monofunctional starter molecule being selected from the group
consisting of alcohols, amines, carboxylic acids, and thiols. Preferably, the
hydrophobic tail is linked to the oligo-ester building block by an ester group. The
monofunctional starter molecule preferably is a branched mono-alcohol, such
as 2-alkyl alkanol, e.g. 2-ethylhexanol.
So, when the monofunctional starter molecule is 2-ethylhexanol, the resulting

polymer chain will contain a 2-ethylhexyl tail on one end.

The polyester used in the present invention possesses hydrophobic tails. The
term hydrophobic describes the tendency of a molecule or molecular group to
pass out of or not penetrate into water, as defined in ISO 862: 1995. Hydro-
phobic properties of molecules or groups are generally linked to the presence of
hydrocarbon groups. The hydrophobic tails preferably comprise 4-20, more
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preferably bel ow 10 ng KOH g, nost preferably bel ow 5
nmg KOH/ g. To reduce the acid value of the end product,

wW@eo0a03@78$ eacti ve conpound, such as a nonoal coPOI/ERP2007/060079

nonoepoxi de, can be used for reaction with the

term nal carboxylic acid groups of the polyester.
Sui t abl e conpounds i ncl ude t ﬁ%nnnoepoxides and
nonoal cohol s |isted above. onal ly, the polyester
resin may have hydroxyl-functlonal groups. In that
case, they can be reacted in paint systems based on

crasslin g wWwth OHreactive crossljnkers, .su

Pidepbhng e ot Mok ruefuntiy S 8 et SPoRLBrasSighlh gyt o carbon
HRINE TheOh¢&ScBEbIOthils dHRr ‘be%ﬁﬁﬁét@@l‘ yur%alur%@edTgor aromatic
KOH g. The hydroxyl value can be |owered, for exanple

bydrogatanorgraups ard r teyt mo@y coepbrangbeds Uiteass aiceyrlic. The

ﬁg&égngsg ts\%ﬁéﬁ%r %Q%Mﬁ ggcg)ﬁgé ?fb}é(re%io?&s gg‘fetrfbroups such

gé gpeussivbtainable HPltyesihgrsparfing fF efseRictarey BYtarpacid or an
are used as conpatibilizer resins and conbined with

aicepek sApweven it e gsisgRuat thadnwean rtaeehydneebabic tail is a linear
H%&B@é&%ﬁt Iﬁ]k'élﬁ%ccﬁ% bﬁg?%@@r'ﬁdﬁrgp&bé(m?l 8&%{ Hﬁﬂg) (i.e. when

e or nore intive groups
diis paressdmtgroap)a thelilhearawdrombpnlcpnmlss Bdoi12gcasben atoms.
nore pol yner chains and one or nore pignment-affinitive
groups. Cenerally, a dispersant with a single polyner

PR&EFUMAS th’e %&V@éié@fﬁdsn'atn' VRIINRAR Beldw! QO”HE" KOH/g, more

posi t1 on. types of dispersants can have
atﬁeﬂa&b@nbelmm hO ] Ké)’rﬂ/gafrfosmuprefeaa@y befosv armdghe@i/g. To reduce
which ar ol ub n tge sol vent

b
e 5O pieor Yot b BPfutS ath cgicsfeicVe SRniidind Pgddh s a

RINvAROhS! ot Hﬁ)h@égofa@é Q?éﬂm%beu%dilsﬂoﬂre'é%h@h YwRfh the terminal
al i phatic hydrocar Barts Gener al |

parPeKMicC Haiq rgroupe gf d gspglwgs@fo@gtaéiq rpqﬁn@wnds include the

as carboxylic,
Qfﬂn%ﬁgbé,degElgghoﬁﬁégg?ga(ﬂieﬁgteg Iﬁ:&/e phosphat e or
phosphonat e groups. Non-ionic groups, such as
car bamate, urea, am de or
Optionally, the polyester resin may have hydroxyl-functional groups. In that
case, they can be reacted in paint systems based on crosslinking with OH-
reactive crosslinkers, such as isocyanates. The polyester preferably has a
hydroxyl value of 0—-250 mg KOH/g, more preferably 0-160 mg KOH/g. The
hydroxyl value can be lowered, for example by reaction with OH-reactive

compounds, such as acetic anhydride.

Whereas in WO 03/089522 polyesters with carbamate pigment anchoring
groups are used as dispersants, the polyesters of the present invention are
used as compatibilizer resins and combined with dispersants in the pigment
concentrate. These dispersants typically comprise a polymeric part and one or
more pigment-affinitive groups. Often, these dispersants are built as comb
polymers having one or more polymer chains and one or more pigment-affinitive
groups. Generally, a dispersant with a single polymer chain has a pigment-
affinitive group at a terminal position. Other types of dispersants can have a
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am ne groups, can also be suitable pignent-affinitive
groups. Suitable dispersants are for instance the

welospemse(r), Sol plus(r) and Ircosperse(r) PCT/EP2007/060079

di spersants, available from Lubhzol Advanced
Materials, the Disperbyk(r) dispersants from Byk

Chem e, the Ef ka(r) di spersanhts fromC ba, the Tego(r)
di spersants from Degussa, and the Nuosperse(r)

di spersants from El enentis Specialies. The anount of
di spersant can for exanple be at |east about 0.1 % by

i.ght of d t bout . 2%, .
hecshtnen hith! BioBe ARG SineSs B Bl SvmBaR thud Whicn are
%I@Blé' A the JoRlepivtd BRYaded. e beddr t8fbe Mu@!élﬁ%?bénl%%ents the

g., bel ow about 10% by pignment wei ght pi gnment
@@Iwmﬁtcrt@nlé ceanfos @xeaIpie LeINsishtreaiblyt OﬁﬁVph,ﬂtmh ocarbon parts.

BARLEIL, 1Bl 95k S AU D AOEHS . o

?&ﬁlp%)”saﬁﬁ ale’cat'Btﬁ(yﬁ@ y@phatewwd@tcﬁ@tmamg%aﬁ@( phosphate or
00 of Exxon. Aromatic-free solvents, such as

anegRNaAnate 1orarReaNBBroRS| 9OHPS, SHC.as safraragte; iyea, amide or
GRS o fin DR Yo JGRIAE: oBMISHSMAHGD BRuos Suitale

Eutoxy et esters, t hox
dispeedamis oard<efoonmtarm&j talec ﬁmsSerseﬁchdslus- bahdndtc;osperse

B8RS oRPISEIE: FOb o | BAVaEPh ek, (e Bisperby®
8% MR 'f#cﬁnr%@toﬁé?m@' 'tH@rEﬁa(@SdﬁBer%%n&eﬁ%H? éﬁbg' the Tego®
'yci dyl ether, glycidyl neod ecanoate epoxi
mspeMts)uﬂtormDWI aaldc SrenINuasperse”® dmwerms |f|mn Elementls
i nsta

b ,
PPEA LS R o0, AR ebP ot Fah fhEketpR Bty et BBt 0.19% by
eeCHIReNSgPlentdBsGOMERY cilok éb@uﬂ 2 oyt 558t idght. The

PL and CL series ex Kol on Cheni cal xtures
amosiny fortsPRERANS NCaIT fommmm@rbeobelt)WemO% by weight of the

o R Nal i Wi

organi ¢ pignments. Exanples of inorganic pigments

ll'agl,plljgdrﬁe%tl ct:oanrye%wa?el 8§(r|1 ggntalzr% levg%(tlsdb%t rr(l:érﬂyr glgg bbeI saol\lfent free if so
desired. Suitable solvents include for example aromatic solvents, such as
xylene, mesitylene, or the solvents marketed as Solvesso® 100 of Exxon.
Aromatic-free solvents, such as aliphatic hydrocarbon solvents, e.g.
isoparaffins; esters, such as n-butyl acetate; ethers, such as butoxy ethanol;
ether esters, such as methoxy propyl acetate, or ketones, and alcohols, such as
n-butanol, can also be used, as can white spirit. Alternatively or additionally, the
composition may contain non-volatile reactive diluents, such as hexane diol
diglycidyl ether, glycidyl neodecanoate, epoxidized linseed oil or benzyl alcohol,
and/or non-reactive diluents, such as for instance dibutyl phthalate and liquid
aromatic hydrocarbon resins, such as the hydrocarbons of the commercially
available Hirenol® PL and CL series ex Kolon Chemical Company. Mixtures of
any combination of two or more of the aforementioned solvents and/or diluents

can also be used.
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oxi des, bismuth vanadates, raw and burnt sienna or
unber, chrom um oxi de green, cadm um pi gnents, and

wa@kooswssms pi gnents. Exanpl es of organi ¢ pi gmenPGI/EP2007/060079

i ncl ude pht hal ocyani nes, qui nacri dones,

ant hr aqui nones, i soi ndol i nes, pyranthrones,

i ndant hrones, derivatives of djoxazine,

di ket opyrrol opyrrol es, and azd-conpounds. The pi gnent
concentrates of the present invention can al so
conprise effect pigments or luster pignents. These are

$hé ool B HietbaP et Horganic of afad Poments Exdples of

In%?@érﬁ@fﬁgﬁ%nté Qﬁél@éé't‘i’c@muﬁﬁ‘%@ﬁé@rQﬁh@@xlﬂ%ﬁn@?@aﬁ black, iron
anples are aluminiumplatelets and alum nium iron

@Xlﬂdé, bighuth anagdatasmtravr and drpl sieanat@r veder nghrenium oxide

Bl oL iGTRAEL o QlroBPUE pRAHERE, BUFHORYC o oroanic
pigntetits i cuicn pRthakacydAingdd gdinagtigdnes avlttraquipangt eigoindolines,
silica, talc, mca, wllastonite, and the |ike. Hi gh

BYr@ﬁﬁ?fpn@%rif‘Gﬁ*’t‘@r@?ﬁﬁ slerivatiyasseidipxazing, @kgtepErolopyrroles, and

g8\ H{ﬂo% gs according to the present invention
WI(?hOU th nheed to increase the sol vent content,

while maintaining a satisfactory viscosity. If organic

P el b S B O SsS ) RIS e

[g@'rr]’réﬁe?ﬁt? rd?al%féropﬂﬁﬁié‘ﬁté.OTﬁésé_"%P@Eﬂat@fet%Hﬁpéd 9ﬂ8ﬁ‘6 or multi-layer

ate norgani c pi gnents are used
piggmanis shwowiegt visayl ffants enarked 39%tihy IWEirﬂaIy oé |gterference
%b or _even higher, for inst ncein
relieetiah. "nd HeRAt s R h S, Ehombis hE BRI pidl8lets and
8Iu@mnﬁ1h§iﬁﬁéﬂ16ﬁi@j‘é 'ah@lnpé)aﬁé%%ént aF ‘mléé%teté?@ b@aﬁﬁgrﬁne or more
content can be over 5% by weight, preferably over 20%

p9ataeLgpecialty @ﬁ/mtai\ﬁ@«d@)%@lyrqmpgnolourﬁhdtaplllmerm &8R also be
hgedjsed the pignment content may for instance be

Optionally, filler pigments may be added, such as clay, barytes, silica, talc,
mica, wollastonite, and the like.

High pigment contents can be realized in the pigment concentrates according to
the present invention without the need to increase the solvent content, while
maintaining a satisfactory viscosity. If organic pigments are used, the pigment
content suitably ranges from 5-45% by weight, preferably from 25-40% by
weight, based on the total weight of the pigment concentrate. If inorganic
pigments are used, the pigment content may be more than 30% by weight, e.g.,
40-60% by weight, or even higher, for instance in the case of titanium dioxide. If
translucent pigments, e.g. translucent iron oxides, are used, the pigment
content can be over 5% by weight, preferably over 20% by weight or even over
30% by weight. If carbon black is used, the pigment content may for instance be
10-20 % by weight.
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10-20 % by wei ght. Preferably, the pignment concentrate
has a volatile organic content VOC not exceedi ng 250

wa@tdog/osmsas ur ed accordi ng to EPA net hod 24 of tPer/BR007/060079

Envi ronnmental Protection Agency. Preferably, the VOC
of the pignment concentrate is | ow enough to allow

formul ati on of paints with a_1\éC_I: not exceedi ng 100
g/l. Optionally, the pigment concentrate conprises an

addi tional resin, such as an acrylate resin or a
ur ea- al dehyde resin. Suitable acrylic resins are for

RESPREV e Rty saneeagla fédne VosumafiBholtarSieat oo not
éﬁ&éea:ng%lp%qégﬂlfrr%é}éislﬁégf geciting0td EPA Imeth®r @4 of the US

Er ef %/ : he plagrrrent concentrate _
peisernagtal o ProtecivresAgeneyy dtiefasablyantneorV@&argil éheepigment

BlTpAESs 1t R0, Rl i 1B ety BiTRgHA" Wi E"%0C no

Sptdetnad HPO gflur t her resins, such as an acrylic resin,
may be addeg during or after grinding. The pignment

concentrate according to the present invention is

@g)itibﬁgli}ﬁ t{]Q pti%r% ¥ e%h retd Q:%?nod?fseg.aache Baf;:tji%ﬁl' B8 such as an
se pai’'nts can BePaged on in rgani c IR ers, such as
amyjeﬁélrexiarms? ;m(zjaaardﬁiydle rbisimd?tﬁtab@ad:ryhc_s reginy lasd éar, instance
ol ye s or_pol yur et hanes, m Xt ures, or
Botaloes Tl odoavaiasle, ahin Hipie Rasaspaha T g between the
§ﬁ@iﬂ8h§4 r"é%irpéﬁc?%é)?ogb‘sl%’?% gPef_@Fa BPRLIL 1 SRIo¥E RSferably 1:1 —
The pigment concentrate according to the invention can
3dllso be used in toner systens as described above. The

invention is further illustrated by the foll ow ng
exanpl es. EXAMPLES Materials In these exanples the

TREMAGHEN OSSN dentratsl ab&draigetoathares et ifvétioneHre Rir @tample be
prepared by grinding a pigment with a dispersant. The polyester is added during
or after grinding. Optionally, further resins, such as an acrylic resin, may be
added during or after grinding.

The pigment concentrate according to the present invention is suitable to tint
various types of base paints. The base paints can be based on inorganic
binders, such as polysiloxanes, or organic binders, such as acrylates,
polyesters, alkyds or polyurethanes, or mixtures or hybrids thereof. Solvent
borne base paints can for example be based on aliphatic or aromatic solvents.
The pigment concentrate according to the invention can also be used in toner

systems as described above.

The invention is further illustrated by the following examples.



Bayferrox(r) Yellow 3920 yellow iron oxi de pignment, of
Bayer; Cardura(r) E 10P glycidyl neodecanoate,
war@silazdsre from Hexi on; Dowanol (r) PM Acet at e PCT/EP2007/060079
1- met hoxy- 2- propyl acetate, avail able from Dow,
Di sperbyk(r) 170 di spersant, avail able from Byk
Chem e; Fascat(r) 4 10 1 buty), chlorotin di hydroxi de
catal yst, available from Arkena; Internediate(r) 3074
pol ysi | oxane, avail able from Dow Corning; Irgazin(r)
Red 2030 red pignment, available from G ba Specialty
%ﬂﬁﬁﬁé Laropal (r) A81 urea al dehyde resin,
a from BASF; Mbnastral (r) Blue CSN bl ue copper

(1'1) phthal ocyani ne pignent, avail able from Heubach;
Setal (r) 164, polyester polyol resin, available from

®US Resi ns; Setal ux(r) 116 1 acrylate, available

I O N T

pi gment synergist, available from Lubhzol Advanced
Mat eri als; Sol sperse(r) 5000 di spersant, avail able
Bagieroaxpriellow nced MaY@lqvajren osisecpigment.fiBayss:

CorgRR gk, ave | oo BP9 Ao oo

ue pignent, availa
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Bonaoot®eR k) AGSateBA70 acr yll imetpoky-2rpropyl sacetatebl evdilable from

Cray Vall ey;

Disperbyk® 170
Fascat® 4101

Intermediate® 3074
Irgazin® Red 2030

Laropal® A81
Monastral® Blue CSN

Setal® 164,

Setalux® 1161
Setalux® 1385-51
Solsperse® 38500

Solsperse® 5000

Special Black 100
Sunfast® Blue 15.2
Synocure® 892 BA70
Tioxide® TR92

Dow;

dispersant, available from Byk Chemie;

butyl chlorotin dihydroxide catalyst, available
from Arkema;

polysiloxane, available from Dow Corning;

red pigment, available from Ciba Specialty
Chemicals;

urea aldehyde resin, available from BASF;
blue copper (Il) phthalocyanine pigment,
available from Heubach;

polyester polyol resin, available from Nuplex
Resins;

acrylate, available from Nuplex Resins;
acrylic polyol, available from Nuplex Resins;
pigment synergist, available from Lubrizol
Advanced Materials;

dispersant, available from Lubrizol Advanced
Materials;

carbon black, available from Degussa,;

blue pigment, available from Sun Chemical;
acrylic polyamine, available from Cray Valley;
titanium dioxide pigment, available from

Huntsman;
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Ti oxi de(r) TRO2 titanium di oxi de pignent, avail able
from Hunt sman; Tri gonox 2 1 tert-butyl peroxy-2-ethyl

whenansmre, avail able from Akzo Nobel Chem cal BCT/EP2obies0079

Exanpl es, all amounts are in grans, unless indicated
otherwise. Exanple 1 In a 1-litre reaction flask

equi pped with a stirrer, a th&]r nocoupl e, a condenser,
a Dean-Stark trap, a nltrogen nlet, and a heating
mantl e, 104.3 g of neopentyl glycol were mxed with
308. 7g of hexahydrophthalic anhydride. The m xture was

eat ed@i 1500C and kept t 500C f or Then
E cﬁ neopentyl gl ycoF1 W QR '8MWW?W available

0. 23 g of Fascat(r) 4 10 #omlARza'N¥bEI Ehéiscdieat ed to
200C and kept at 2000C for approximtely 6 hours,

after which it was cooled to 150C and 0.38 g tri phenyl

BBl T e el A

reaction at 150C. After the addition of the Cardura

{r) E 10P the m xture was kept at the sane tenperature
acid value < 5 ng KOH g was obtained. Exanple

n %H |fretrddct {)FP fI%%@%gh@ig)nﬁl\ﬁ%a% pé;ﬁwe‘f‘fnbgo@pl%t hdoRbenser, a

her mocoup ser
Iletanefﬁterk trabeta, niemdea ihlegt amay an’rmemtir@ nizntlé, gOéf3 g of neopentyl

ST S TRt S B A A ———
ﬂé%@ t%nﬂ')d‘é@péné‘keéﬁ% 567C ?othHbur e @51% 8f Héopentél glycol

cycl ohexane hanol were a ded t oget her
werg-added (tog;etmewnth 0.28hg othasuab 431 .hBw euxtuce aEECheated to

e A el e
PHOSP Rinde 8BSy akiskeshyl Pre Wﬂl@lﬁ% Wad a@ﬁe@aﬂ'ﬂéh@’(l 2 Fol Pardura®

wer e added over 2 hours | st mai ntaining
Fé@Ptweii¢ aglded over 3 hours whilst maintaining the reactlon at 150°C. After
the addition of the Cardura® E10P the mixture was kept at the same

temperature until an acid value < 5 mg KOH/g was obtained.

Example 2
In a 1-litre reaction flask equipped with a stirrer, a thermocouple, a condenser, a

Dean-Stark trap, a nitrogen inlet, and a heating mantle, 90.7 g of neopentyl
glycol were mixed with 268.4 g of hexahydrophthalic anhydride. The mixture
was heated to 150°C and kept at 150°C for 1 hour. Then 62.8 g of cyclohexane
dimethanol were added together with 0.21 g of Fascat® 4101. The mixture was
heated to 200°C and kept at 200°C for approximately 4 hours, after which it was
cooled to 150°C and 0.4 g triphenyl phosphine was added. Then 209.6 g of
Cardura® E10P were added over 2 hours whilst maintaining the reaction at
150°C. After the addition of the Cardura® E10P the mixture was kept at the
same temperature until an acid value <5 mg KOH/g was obtained.
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150C. After the addition of the Cardura (r) E 10P the
m xture was kept at the sanme tenperature until an acid

wo 200803776 ng KOH g was obt ai ned. Exanpl e 3 | n BCTWEP1007/@0079

reaction flask equipped with a stirrer, a

t hernocoupl e, a condenser, a Dean-Stark trap, a
nitrogen inlet, and a heatlngH?antle 7 1.6 g of
2-butyl-2- ethyl-1 ,3-propane were mxed with
192.5 ¢ cyclohexane 1 ,2-dicarboxylic acid and 0.1 3 g
of Fascat(r) 4 10 1 . The mixture was heated to 200 C

End kgﬂ; at this tenperature for 1 hour, after which
a ooled to 150 C and 0.55 g of triphenyl

a9 Hhte“ﬁea‘&ﬂén ﬂ@gﬁéqufﬁbeﬂ v@lﬂila sefrepfa @@rﬁ%@&ﬂb & cbBBenser, a

wer e ad over hour s | st mai nt al ni ng
DeaatStark éﬂapwomtrog&e mleh and eeatiagt man e,h§1£ageof 2-butyl-2-

LR Ry lol Y e o8 8 Gy BhsREh | 2ftroonyiic
a€idcdriaon. 16l gek FastatBrE®1WhE raixtire W he@ted to 200°C and kept at
t hernocoupl e, a condenser, a nitrogen inlet

Husitemgeraiwie ©or Bheus Eg‘t%fwfzmbut yascealeq to 115% 8 and 0.55 g of
9
KBIRAERRShhe 65 SBLABSTHE LGRS o Shroure® E10p e added

dviér Z:hauds lwbpst ralelrttalnmg thepeagtion at 160°C. Thoamixafré evas kept at
mhlch 0.25 of tr| heny| sphi ne s added
1B, Same s i s Tt e Jaaban s Velusaiimg KOHIg

WaklobkaiABy Nt @i ni ng the reaction at 140C. Then the
m xture was kept at the sanme tenperature until an acid
vaIue<5rrgKO—|/g was obtai ned. Exanple 5 1In a

é-lit reaction flask equipped with a stirrer, a
%upl e, a condenser a nitrogen inlet, and a

hﬁé‘b‘.fSthréf?@éétbn frebkdedl ecPwih hydtheerag %eW@uE@ &fcondenser,
with 252.6 g of hexahy ropht hal i c angdrl de

ainitregen miet aedtaeheatmglmtlenaﬂﬁegtof bytie2 Sémd-1,3-propanediol
%%P@%&%Hrﬁlltﬁo?g.h B°8f he@( E%ro\ffﬂ H:zﬂc azhygdrfge.tﬂ@qﬁ&}’lljre was

heated to 140°C and kept at this temperature for 1 hour, after which 0.25 g of

triphenyl phosphine was added. Then 142.2 g of Cardura® E10P were added
over 2 hours whilst maintaining the reaction at 140°C. Then the mixture was
kept at the same temperature until an acid value < 5 mg KOH/g was obtained.

Example 5
In a 1-litre reaction flask equipped with a stirrer, a thermocouple, a condenser, a

nitrogen inlet, and a heating mantle, 53.4 g of 2-ethylhexanol were mixed with
252.6 g of hexahydrophthalic anhydride. The mixture was heated to 150°C and
kept at the same temperature for 1 hour, after which 0.7 g of triphenyl
phosphine was added. 393.3 g of Cardura® E10P were then added over 4 hours
whilst maintaining the reaction at 150°C. After the addition of the Cardura®
E10P, the mixture was kept at the same temperature until an acid value < 5 mg
KOH/g was obtained.
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phosphi ne was added. 393.3 g of Cardura(r) E 10P were
t hen added over 4 hours whil st maintaining the

wo easnswm at 150 C. After the additi on of the PCI/EP2007/060079

Cardura(r) E 10P, the m xture was kept at the sane

tenperature until an acid value < 5 ng KOH g was

obt ai ned. Exanple 6 In a 1- |ILﬁS reaction flask

equi pped with a stirrer, a thernocouple, a condenser,

a nitrogen inlet, and a heating mantle, 50.0 g of

2- et hyl hexanol were mxed with 236.8 g of

Eexah&déophthalic anhydri de. The m xture was heated to
d kept at the sane tenperature for 1 hour,

i 4 qtlltﬂé"#é‘a'&n@n %sl eaﬁlptp@ah@iﬂyb sﬂﬁ@ﬁ FH"tHé@m%éu@@ 8‘1:ond8nser a

Then 286.1 g of 2- a et her were ad
Bifregen Inkmr&ndfvm m@tlr@amﬁnaenﬁ § 9 |¢é &@taaheesanglt wernoxed with

ArdBla b kbRt Bl BMBdE bbb iineri o tpgc and

Kedtuat th@Osdrpe K geraase ofddrai nieslir, Eafeasrpiviich br67ag of triphenyl
1-litre reaction flask equi pped wth a stirrer,

Ph@i%%%u\ﬁﬁsead%?fboﬂlﬁéhg% 1 @Oﬁ|2t¢tblgj|@ﬁxv|rw|é€ldy|aﬁtﬂeéWere added

89%;4 gw%fg@g}hlllg’% qcn%ﬁﬂet%gh );g Ee{%ﬂﬁﬁé’étgwgr }ﬁgt'('ae? tlj%)éﬁgltlon of the

@axdure E\fﬁ(ﬁDhtk@t gk ttice m&aﬂdaikﬂsm sanMetﬂw]pmamre until an acid
ure f 1 hour, after which 0.91 g of
{} HKEHRIWRS QRieingdded. Then 5 13.5 g of
Cardura (r) E 10P were added over 2.5 hours whil st
mai ntai ning the reaction at 1500C. After the addition
Bkamipée Cardura (r) E 10P, the mixture was kept at the
nt i

BER dr T ReX Bupipe B8y £ et fegmorpda.  Sidenser, 2
RfrdgeRariet hd @ Bdatin gefn,anﬂet BQ@TQQﬂtﬂén@aergtrﬁ'%lCWéﬁéefmxed with
a nitrogen inlet, heati ng mantl e f

g
LR Yy haxahyqrom@thgllqzyﬁnbmdmﬁlq hrhe mixture was heated to 150°C and
kept at the same temperature for 1 hour, after which 0.91 g of triphenyl

phosphine was added. Then 513.5 g of Cardura® E10P were added over 2.5
hours whilst maintaining the reaction at 150°C. After the addition of the
Cardura® E10P, the mixture was kept at the same temperature until an acid
value < 5 mg KOH/g was obtained.

Example 8
In a 1-litre reaction flask equipped with a stirrer, a thermocouple, a condenser, a

nitrogen inlet, and a heating mantle, 72.5 g of pentaerythritol were mixed with
328.4 g of hexahydrophthalic anhydride. The mixture was heated to 150°C and
kept at the same temperature for 1 hour, after which 0.98 g of triphenyl
phosphine was added. 533.3 g of 2-ethylhexyl glycidyl ether were added over 4
hours whilst maintaining the reaction at 150°C. Subsequently, the mixture was
kept at the same temperature until an acid value < 15 mg KOH/g was obtained.
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328.4 g of hexahydrophthalic anhydride. The m xture
was heated to 150C and kept at the sanme tenperature

wo evosd3teotir, after which 0.98 g of triphenyl pPOBPPINB060079

was added. 533.3 g of 2-ethyl hexyl glycidyl ether were
added over 4 hours whil st maintaining the reaction at
150C. Subsequently, the m xtu was kept at the sane
tenperature until anacujvd{i < 15 ng KOH g was

obt ai ned. Exanpl e 9 An anount of 87.8 g of
hexahydr opht hal i ¢ anhydri de was charged into a 0. 5-

L itre reaction flask equipped with a stirrer, a
Fﬁ%ﬁnﬂ%ﬁupl e, a condenser, a nitrogen inlet, and a

hﬁaérhagntr@!;B’V% gW%é@ﬁ?G%ﬁmlf&e@ﬁ ride #8sGra dlﬁwté a 0.5-

am ne were added over 30 m nutes.
h&&tr@a@tlmélaﬁéae@upmﬁ Mth @ atidekepttharmasuple.op qondenser a

4B apt Bpafind el TR PR RARS BAEE pno 184 6

bheibliyk bHiite weeé a@db@@\x@r v&blrmUte@rrhbahmu"rg wdeheated to 150°C
reaction at 150 C Subsequently, the m xture was kept

800 (et 40 Bniobr bha BN Whish Qebcd (il lEhem oiagphine was
Ex3pp £ L0
S 190 AR S R A, 0 L ¢ o

whistkmeintaipipgdhed relacworstat 156@7C. Sulideguentyupkanixture was kept at

ondenser, a nitrogen inl . and heat i ng nmant The
fresrns Finpaiatie T anARY YaBe A0SR WS obiined.
Cardura(r) E 10P were added over 1 hour whil st

mai ntai ning the tenperature at 80Q0C. The m xture was
Ekempleed@ed to 125C for 4 hours. The reaction was

| ed t f h pht h
B oo & SR iRk W BEER RIG LR Flira spction flask
é&@lpﬁé@twm at Qtﬂrérarﬁftﬁe@m@%bablér & EOfdehs2PUA . nikb§EF inlet, and a
whi ¢ g of thphenyl phosphi ne was added.

Beating mantiey Thegeactpr dfaskavarihapied © 301 wede3&8dpef Cardura®

RABR verd, AR ol oL BRI R MR ety qnporc. he
mixttte wagaiserk Bphtealt tot 175 °Cafwe 4t erpsr Biteélfeaction was cooled to 60°C
and 74.4 g of hexahydrophthalic anhydride were added. The mixture was

heated to 150°C and kept at the same temperature for 1 hour, after which 0.25
g of triphenyl phosphine was added. Subsequently 115.9 g of Cardura® E10P
were added over 2.5 hours whilst maintaining the reaction at 150°C. After the
addition of the Cardura® E10P, the mixture was kept at the same temperature

until the acid value was below 5 mg KOH/g.

Example 11
In a 1-litre reaction flask equipped with a stirrer, a thermocouple, a condenser, a

Dean-Stark trap, a nitrogen inlet, and a heating mantle, 73.3 g of 2-butyl-2-
ethyl-1,3-propanediol were mixed with 98.5 g of cyclohexane-1,2-dicarboxylic
acid, 98.5 g of cyclohexane-1,4-dicarboxylic acid, and 0.14 g of Fascat® 4101.
The mixture was heated to 200°C and kept at this temperature for 1 hour, after
which it was cooled to 150°C and 0.54 g of triphenyl phosphine was added.
Then 286.6 g of Cardura® E10P were added over 2 hours whilst maintaining the
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until the acid value was below 5 ng KOH g. Exanple 11
In a 1l-litre reaction flask equipped with a stirrer, a

wo bmsoswseipl e, a condenser, a Dean- Stark trap, PEI/EP2007/060079

nitrogen inlet, and a heating mantle, 73.3 g of
2-butyl-2- ethyl-1 ,3-propanediol were mxed wth 98.5
g of cycl ohexane-1 ,2-dicarbpﬁy]ic acid, 98.5 g of

cycl ohexane-1 , 4-di carboxylic acid, and 0.14 g of
Fascat(r) 4 10 1 . The m xture was heated to 200 C and
kept at this tenperature for 1 hour, after which it

ool 0C and 0.54 g of. t hohenyl. phosphine .
(LGRS0 TR g aiTs i koot hErSHTRe 1oRRREAN &t n acid
oN18E 25 My KONRIWSS obRinEERI ni ng thereaction at 150 C.

Th

e mxture was kept at the sanme tenperature until an
acid value < 5 ng KOH g was obtained. Exanple 12 In a

&! ':“eegéeacti on flask equipped with a stirrer, a

_ ple, a condenser, a Dean-Stark trap, a

M & ragerdactien flagkeqaippedtwittoa el & therihoéodplef aZoldenser, a
bi s(hydroxymet hyl ) propanoic acid were m xed wt

h
Bean tg%ftr%xahyﬁmﬂm et caRdng dPeetincBantie ¢1ok g of 2,2-

[ oall : i e t t )
DRSRERImEFIRORPEPoL "BoR Hiare it IR 2910 o feraharo
Cathadlic ahhydidd aRdWeT g afddpkey ggho3phimer Ihetmixsure was heated to

jntaining the reaction _at 150 C. _The nj xture S
PRI 20, Febt A B o myTs Th TP e VG i odysa® E10P
WerdShtgd Wer Qtﬁcﬁjr@%ilgﬁﬁ?dmbﬁnﬂ@tﬂé*r@aclioh'attﬂ%mc. The mixture
reaction flask equipped wwth a stirrer, a
whaer kept cafplhe, sameotederarsture sk sm- 8cidr kalteap,12amg KOH/g was
nitrogen inlet, and a heating mantle, 129.4 g of
R @ﬂﬁ%r opht hal i ¢ anhydride were m xed with 302.4 g of
Cardura(r) E 10P and 0.43 g of zinc acetate. The
m xture was heated to 90C and kept at this tenperature

Example 13

In a 1-litre reaction flask equipped with a stirrer, a thermocouple, a condenser, a
Dean-Stark trap, a nitrogen inlet, and a heating mantle, 129.4 g of hexahydro-
phthalic anhydride were mixed with 302.4 g of Cardura® E10P and 0.43 g of
zinc acetate. The mixture was heated to 90°C and kept at this temperature for 4
hours. The acid value of the product was <5 mg KOH/g.

Example 14
Into a 0.5-litre reaction flask equipped with a stirrer, a thermocouple, a

condenser, a Dean-Stark trap, a nitrogen inlet, and a heating mantle, 227.6 g of
the polyester prepared according to Example 7 were charged and heated to
100°C. Then 54.3g of acetic anhydride were added and the mixture was kept at
120°C for 2 hours. The mixture was then heated to 150°C and acetic acid
collected in the Dean-Stark trap. The mixture was heated at the same

temperature until an acid value < 5 mg KOH/g was obtained.
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hours. The acid value of the product was <5 ng KOH g.
Exanple 14 Into a 0.5-litre reaction flask equi pped

WOWRMR/03063% i rrer, a thernocouple, a condenser, BCT/EP2007/060079

Dean-Stark trap, a nitrogen inlet, and a heating
mantl e, 227.6 g of the polyester prepared according to
Exanpl e 7 were charged and hg@}ed to 100C. Then 54. 3g
of acetic anhydride were adde€t and the m xture was
kept at 1200C for 2 hours. The m xture was then heated
to 150 C and acetic acid collected in the Dean-Stark

Er al%. ITh!§ m xture was heated at the sane tenperature

acid value < 5 ng KOH g was obt ai ned. Exanpl e

fkPa 1500am PR ciibn &l@@@bqgrpﬁebaﬁﬂm aCHirfapes tWéerc@uﬁFé rar&indenser
a thernocouple, a condenser, a nltrogen i nlet, and

aémg@ inigit ped admating ante &hy Ighel ﬂmylm@mom@ej mlxed with

st MhadniePBRNG SERROG, 1 BIRUE Wik nédfhg to 150°C and

k@fbfpét &hér@rﬁ@ftelnwatureafdrﬂ Mg haffer\'ith;hOD p. CJly“f@ﬂ*ytlrlphenyl
phosphi ne was added. 124. of Cardura (r) wer e

Ph@‘fprﬁ'd@éﬁiscﬁ%ieds R6& 6 o\mar%uramﬁmP aWﬁI'%Ej‘etnh%jded over 3 hours
%&t t‘n%ﬂwtﬁ‘lhxr‘[lﬁ%creﬁ L)ﬁr tt3)e @d%lffér%eoézdoqa%dpf E@g(’(ﬁl)ra E10P,

re was at the sane te

thet NMixtare acasd kepl ae the b@mtg te‘t@plégatumunblt anregid value < 10 mg
gﬁ_{rgle 16 In a 0.5-litre reaction flask equi pped with

rVY%SrObté"IQ‘?ernDcoupl e, a condenser, a Dean- Stark
trap, a nitrogen inlet, and a heating rrantle, 37.6 ¢
of trinmethylol propane, 2 1.6 g of hexahydrophthalic
Brayte &, and 0.03 g of Fascat(r) 4101 were ni xed and

at 2

to 20QC kept 0C . for 4 hours

805 ut S asoine s Elpdy #3828 SiktFres 1 oublE a condenser,
Bad SRR 4 Ritdiyendinicdean® ehastfirdnrinte! BR 60§ Pfarimethylol
was kept at 120C for a further 2 hours. The m xtUre o

pegpane, 21.6 g of hexahydrophthalic anhydride, and 0.03 g of Fascat™ 4101
were mixed and heated to 200°C and kept at 200°C for 4 hours. The mixture
was then cooled to 120°C and 86.3 g of hexahydrophthalic anhydride were
added and the whole was kept at 120°C for a further 2 hours. The mixture was
then heated to 150°C and 0.27 g of triphenyl phosphine was added. 134.3 g of
Cardura® E10P were then added over 3 hours whilst maintaining the
temperature at 150°C. After the addition of the Cardura® E10P, the mixture was

kept at the same temperature until an acid value < 5 mg KOH/g was obtained.

Example 17
Into a 1-litre reaction flask equipped with a stirrer, a thermocouple, a condenser,

a Dean-Stark trap, a nitrogen inlet, and a heating mantle, 177.0 g of 1-methoxy-
2-propyl acetate (Dowanol® PM Acetate) were charged and heated to 150°C.
Then 93.9 g of hydroxypropyl methacrylate, 90.0 g of butyl methacrylate, 60.0 g
of methyl methacrylate, 8.8 g of 1-octanethiol, and 6.5 g of tert-butyl peroxy-2-
ethylhexanoate (Trigonox® 21, available from Akzo Nobel Chemicals) were
added to a 1-litre conical flask. This mixture was added to the reactor over 3
hours, whilst maintaining the temperature of the reaction at 150°C. The mixture
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t hen heated to 1500C and 0.27 g of thphenyl phosphine
was added. 134.3 g of Cardura (r) E 10P were then

wa@odaediwver 3 hours whil st nmaintaining the tenper/aP2NB060079

at 150C. After the addition of the Cardura (r) E 10P,
the m xture was kept at the sane tenperature until an
acid value < 5 ng KOH g was t ai ned. Exanple 17 Into
a l-litre reaction flask equ"la%p'ed wWith a stirrer, a

t hernocoupl e, a condenser, a Dean-Stark trap, a
nitrogen inlet, and a heating mantle, 177.0 g of

Warcr i oty 10 2 A0 2, RERF oo Fr.¢ @8 Wiagtn 21 were then

BYGEPXPHYE ﬁéﬁdﬂoﬁﬁhé@ﬁédﬂ at 1350 B0foP adotHerdur! The mixture was then
met hacryl ate, 60.0 yl nmethacrylate, 8.8 of

g o
e0aed 2aeddiCoand A{9. %%OQhexahy@ir@pmnam aﬁbvdw,le were added. The

%&ﬁ%%#%@ﬁgpﬁof%ﬁsé&;\g%"v@gg &ﬁé% %Créai&%{ ?(% § %ri %ﬂ(ﬁn%re for 2

hbask aftéhivihich XOtam ¢ d\faﬁlph@dﬁldph@;ﬁm MeRChGdedVEierd 162.9 g of
hour s, oWhi I st maintaining the tenperature of the

Q@&B{ﬁaorﬂﬁp WReCadde@ Qvek 2 NOWsS %‘ﬁi r%ﬁ“”@ﬂ)ﬂg: thgr reaction at

6‘@6/5\ e 28dition Bronel cd d&?‘ﬂ%l&? thé rhi wtag%pt at the
e reaction was ke or anoth

bzame.tefﬁperaituve uni@d amescit h/amecgdbedg mr&@@vamdbﬂamedd g

of hexahydropht hali c anhydri de were added. The

tenperature of the m xture was then increased to 1500C

eRdmkRpigt here for 2 hours, after which 0.51 g of

T phosphi ne was added. Then 162.9 g of Cardura

(3 1HitnDRactior fladkleduipped \m'thwa@tierevwa tr@lrmmabuplai aicogdenser, a

e reac ont15CAf dton
ediPaRaiat nd ropatnrmianyp P Y & sy ik Garpomived with
besped ot é'ucﬁ:lMBtdnhyéﬂdé‘CTHb MiktUe wadheBedd 504@®EaNnd kept at the
obtained. Exanple 18 In a 1-litre reaction flask

sauiepieawaiptue o6 tli hewr afiertwieicho2 819 of tepkemdarmasphine was

Al PR 1 S B Ve Bk, RO 0B Begpddledl Spchours whils
arainytd mirske theTieactibi tat 0@ sAfteatredad ditidi OCtHRNG akRPE®AE 1 0P, the

t he
mixture was kept at the same temperature until an acid value < 5 mg KOH/g

was obtained.

Compatibility evaluation of the resins of Examples 1 -15

To test the compatibility of the compatibilizer resins of Examples 1-15 with a
range of base paint binder systems, the following evaluation procedure was

carried out.

The evaluation was carried out with the following base resins: an acrylic polyol,
an oxidatively drying alkyd based on tall oil fatty acid and pentaerythritol with an
oil length of 64%, an acrylic polyamine, Synocure® 892 BA70 available from
Cray Valley, and a polysiloxane (Dow Corning® 3074 Intermediate).

The base resins and the compatibilizer resins were mixed in a mixing ratio of

10:1. Approximately 0.25 g of the compatibilizer resin was weighed accurately
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same tenperature for 1 hour, after which 0.91 g of
tri phenyl phosphi ne was added. Then 5 13.5 g of

w@2200d087(s ) E 10P were added over 2.5 hours whPE¢BEP2007/060079

mai ntai ning the reaction at 150C. After the addition
of the Cardura(r) E 10P, the m xture was kept at the
sane tenperature until an acig, value < 5 ng KOH g was
obt ai ned. Conpatibility evaludtion of the resins of
Exanples 1 - 15 To test the conpatibility of the
conmpatibilizer resins of Exanples 1-15 with a range of

B Gl Bssaudieainri el mheredmpEl 155 928 18 Bfiued base
faHin Werd tﬁé]ﬁmfe@Hé@MéMr@t@ﬁﬁ THewi iRfo edéh @i‘é[ ﬁbFﬁbxﬁﬁbﬁéﬁJ 2.75g of
an oxidatively dryi kyd based on tal

E1G] &c&mtpéhtm@hpxwtmopmf/ tacedatedi wer@ngaeltghﬁd eaer@tﬂly The

SEEHI” AR ATADE WP SHER5) SRRRRATTP I8t e o1 e v

B@Htélrilm%eDWl@@ﬁﬁng@mﬂaslﬁtérﬁ%mean(ﬂ 12Be g of 3-aminopropyl
ilizer resins were mxed in a mxmg rati o of
e

H@tﬁoxysﬂmﬁ arAnkPalg obdipsity tisy dlqkateowses eBfed zEpen films were
%ﬁ;?l'iéa fﬁ?%u%ﬂ&@g u%ﬁ'@lué aop) Q’rjngﬁ@ %ﬂi{'l’){:a &3 ol é‘llgﬁaés panel and

each vi al mat el e requi
bimsed rais|25°®erfer tmmmﬂfsgh'ﬁub aestsr avarey reﬂ'dsﬁadl mith a storage

each vi al Xi_mat el f t he sol vent .
EIMRRTRBLY - a}pﬁj &Mh %@%8@%@'“ @s %a'gﬁ%@ zﬂéealﬁsa@eqi yategorized
%ﬁ%nﬁéﬂ@ | &M Frifm ! sﬁSF?tIWEIbUHY %P%u%ﬁ/e' y dissolved. In

e case the v contai nf ng Dow” Corni ng(r) 3074
I nt er medi ate 0.1 25 g of 3-am nopropyl

tﬂerailthox gand E % tiln (ﬁiw aur at e bserved.
saven, R ?FEa\N& eC Mré 1D NERmpY Y Ooserve
Indlid2ging t‘ﬂ’l@t@ 8 ddrhpatiiRier GaER S fAI) Eordpasisie PRitelthe various
and stored at 25C for 24 hours. The fests were
begenresinsvi th a storage temperature of 10 C. The
conpatibility was eval uated visually and categorized

as either OK (clear film, slightly cloudy or cloudy.
Compatibility evaluation of the resin of Example 18

The compatibility of the compatibilizer resin of Example 18 was tested with the
following resins: acrylic resins Setalux® 1385 and Setalux® 1161 available from
Nuplex Resins, Setal® 164, a polyester polyol resin available from Nuplex
Resins, and a blend of two cellulose acetate butyrate resins available from

Eastman Chemical Company.

Each resin, or resin blend in the case of the cellulose acetate butyrates, was
mixed with the compatibilizer resin in a 100 ml glass bottle using a mixing ratio
of 10:1. To 1 g of compatibilizer resin were added 10 g of the resin being tested.
Then to each bottle 11 grams of 1-methoxy-2-propyl acetate solvent were
added. The bottles were shaken vigorously until the resin sample had dissolved.

The samples were initially judged in the bottle for any indication of
incompatibility such as phase separation or haziness. After storage at 25°C for
24 hours all the samples appeared homogenous and clear. The samples were
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In all cases, the filnms remained clear and no
cl oudi ness was observed, indicating that the

wa@eovpasicns | i zer resins are fully conpati bl e w peT/EP®07/060079

vari ous binder resins. Conpatibility evaluation of the
resin of Exanple 18 The conpatibility of the

conpati bilizer resin of Exan:;s)%sﬁ_ 18 was tested with the
following resins: acrylic re s Setal ux(r) 1385 and
Setal ux(r) 116 1 available from Nupl ex Resi ns,

Set aI (r) 164, a pol yester pol yol resin available from

5P 8 B e Brve i vlnf & 2 PGy RepiiGelih A Bcctate sheets

d &aeAPQ &S 2 helrd. el%é“dﬁﬁv&!tﬂ/vrﬁsﬂv\fei’@ e‘?/am%téﬁ vishélly and
cellul ose acetate butyrates, was m xed wth

eadleparized Bsz@theréyﬁ fclear Amopeslightlyciesdy mﬁtqlqnedwsln rajl eases the

L " Rt SBlebt” P 7 uf TSt pEOFREb R WA chodg e, whicn
easlonbratdsethbl the aoimpdtiblizeetraexy is2fublly Ogothpatisé alien the tested
sol vent were added. The bottles were shaken vigorously

[B%7S- the resin sanple had dissol ved. The sanpl es were
initially judged in the bottle for any indication of
inconpatibility such as phase separation or haziness.
Xigcesityt or age at 25C for 24 hours all the sanples

ear ed honoge nous and cl ear. The sanpl es
Aot conaortoraaTaI S o obreIng 4o Whoh PLat Bie pigment,

?ﬁgfz%ﬁ@ PR A, Sﬁ‘ﬁ%ts%a&ﬂ asﬁ@%egoléfl?rﬁ)@ ther pcﬂg ediet gg%f)ared in

wdowns wer e eval uat ed vi sual Yy and cat %Orl
Examipten &y 20KV % ohia thermtpsetigmg glerylie rcelsaudietekux | 'd8dyBX51, 24

b ol acleaatopEroiu” (T drdiRhBRg PLEGY Bfdeksavent. The

SQIPEdteh WESabbas50 wt % f Thé pightemad b derwhalid wakabout 1.
tested resins. Viscosity A pighent concentrate was

formul ated conprising 25 w. % of a bl ue pignent,
Zirconia beads (200 g) of diameter 1.25 — 1.6 mm were added to a glass bottle

of volume 370 ml. Next, 125 g of the pigment paste premix were added to the
bottle. A further 190 g of the zirconia beads were added. A screwtop lid was
fitted and the bottle placed in a shaker. The bottle was shaken for 90 minutes in
order to achieve a pigment paste Hegman grind of <10 microns.

The paste viscosity was measured using a CAP2000 cone and plate viscometer
at a shear rate of 75 rom and 750 rpm, respectively. At a shear rate of 75 rpm,
the paste had a viscosity of 2.0 — 2.5 cPs, while the 750 rpm viscosity was 1.5 —
1.8 cPs. This means that although the pigment content was more than 30%

higher than that of the prior art pastes, the viscosity was still lower.

Determination of achievable VOC

Pigment concentrates were prepared using the compatibilizer resins of
Examples 1, 2, 3, 5, 7, and 14. A comparative test was carried out using
Laropal® A81, available from BASF. In the pigment concentrates Solsperse®
38500, available from Noveon Performance Coatings, was used as a
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WO bmsosses ti ng acrylic resin,

Sunfast (r) Blue 15.2, 15 w.% of a 30% sol uti on of

the polyester prepared in Exanple 7, 26 w.% of a

Setal ux(r) 1385 BXOLP2002660079
wt. % of a dispersant, Disperbyk (r) 170, and 10 wt. %

of butyl acetate solvent. The solid content was about

50 wt. % The pignent to Dbi ndgﬁsratl o was about 1.
Zirconi a beads (200 g) of di ter 1.25 - 1.6 nmwere
added to a glass bottle of volume 370 ml. Next, 125 g

of the pignment paste prem x were added to the bottle.

dispetaadly e soaleiion subsrirrind S pne" FlefwWing ploments: a

ﬁt%ﬁ'iiﬁﬁ didXie Rﬂd%l@e%RQQh%‘V@Watﬁlérfr@rﬂ Hhﬁtléh%)' 8eﬂ5\ﬁ|€ifon oxide

to ach |eve a a&m&*nt aste He grind

(Bayfeiex” Yedowa3920 of Beyei)t ga bﬂealsLoS@@ICIamekamo available

%@?g)%%gﬁgg)yﬁ%ﬂb%c%&ggygﬁf%rfﬁg'fa%c&tn'ﬁe ﬁ'@ﬁ%nt" g{/@n %tral® Blue
CSN,iviailathie frsms Heubadhi andss esd b?nﬁént%lr@azm@ Red?330, available
whi l'e the 750 r mviscosity was 1.8 cPs. This
ff@'ﬁh@'bla@@e%@%gbgﬁ“fﬁ@ pi gnent content was nore than
30% hi gher than that of the prior art pastes, the
viscosity was still |ower. Determ nation of achi evabl e
Vﬁ?é:pﬁgrgenirnomnmtﬁsrwe&spmlaeecpbgmmsm/im@thegccbrinpatibilizer resins
bilizer reS| ns of Exanples. 1, 2, 3, 5, 7, an .
et RIpPYGeBaie S COMRABUZBLEsia sation wad then mixed
WA G0RRErF 301087 z?nd"‘tﬁé bR b?safnﬁ %I@ﬁé’ée(@'%%@e PFPgr%ﬁtn&/as added

concentrates sperse avai l able fro
W@'oaglt%élohcﬂtrmmmpékmw ner@fsé}O‘WasGIase dreads adits pun @hameter were

BRI T SR B TR her b gLy S i For ne
BY HerdXF ey &IloWn3gR0t &diBrzht, ¥ el:i awvielght ratié dPas used. The mixture
(Bayferrox(r) Yellow 3920 of Bayer), carbon bl ack

wspdiaeramigechvith rospeed/ai 8.860e- 1 @mm@gu&@@jllter@dm&@ a 250 pm

@%S{g\, %Qr*bfgﬂtsgﬁgfﬁct@ Bb%ﬁi 239( giel {Js)es%geproduct

&bs%ﬂmud( pourgert ﬁu@%nt@macé@tbéte Tables Qh@~§m1 @VOC of 250 g/l
em cal s
or less can) be achieved. Table 2 shows the formulations of the pigment

concentrates.

Table 1 — VOC (grams per litre)

Monastral

LDR Bagge”rgalx ® Blue Special | Tioxide® | Irgazin®
3920 CSN Black 100 | TR 92 Red 2030

Laropal® A81 260 325 330 250 260
Example 1 250 250 220 250 200
Example 2 245 220 240 230 235
Example 3 210 185 210 215 170
Example 5 150 200 190 190 170
Example 7 240 250 235 230 220
Example 14 190 180




The pignment concentrates were prepared by dissol ving

the conpatibilizer resins in 1-methoxy-2-propyl
waewsasmwrs The conpati bilizer resin sol ution waBCT/RRW07/060079

m xed with further solvent and the di spersant,

Sol sperse (r) 38500. Pignment was added under agitation

at a tenperature of 40 C G?f’ beads of 1 nm di aneter

were added in a 1:1 weight 0 wWith respect to the

total colorant weight. For the Bayferrox(r) Yellow

3920 col orant a l:1 .4 weight ratio was used. The

Pobeshe S e P?H‘}“Vﬁ“”é%%%ﬂffaiq%@ipéw%%&a?#& 2o

Separation fromtne Jin Eag ia. Tm all gcases [the

product was a fluid, aliixe 1pi gredt @briiceEKr%t gx.7 [Ex. 14
i1 1 ks AR A R N WA DX ol
Gongpalinilizesiesint r at es| 20452 34.7(032(8R] adk 38kr35.18 32.98 35.18

Scjlspe&}sé%BBﬁOQ - _For mpl abi6d&hs 4b1jpi grt'élmt £oMcedt5Ht e4.51 4.5
1t/ CEpERge achiateei gBi7oCLA) M 11.09n-@80e08s79 10.99 8.79
PRy QBRPT concentrat e LOgRlgop! s59NG 19| NBY §oPIFYMESIT 54 57| 51 52

Vt:),@,(faegr,etlgglé' bt pal 2823 197 9123964 714 59U1 06] 239.5201.06
Figment shiRgentaticaast nneldl’ 01- A8t ol B Iﬁ-ﬁﬁu HrdRik 1:46 1:46
Bayfarrexfi¥allawi3920 thail |i hked tlheret ¢, whefein the

CGurdpatbicdereesiai | s seppatiedsd.66matl gD 94320 A31B0|s10150
Risperse® 385060 hydr ofarjops, 4 sgydr aar boRy CONEE! Ni g
fmiefﬁ“dzjy‘? R T YN 2 SRR IR D SV ST
FgMERL est er bui | di ng| bPBOO] AHOUn 4dGt 45,001,415 41.5
MOGdAheongticakar bon con2%P9:220.86 235m2 hb8%ai2diisd 254.3

FRymennt biadecestior at e acc®99 ng.09 cHa00n 10.96hei0c98] a0.96
Measétr8f BIueicSN d ol 1 go-ester Building blogcks 14
@o‘iﬁ&éﬁkﬁi%‘? SR @ CYETEE (3RTOPFA 6% .25 64.05 64.25 60.23 64.25

Solsperse® 38500 799 5100 510 5.100 510 510 5.10
Solsperse® 5000 0.76) 051 051 0.51 051 051 0.51
1-methoxy-2-propyl acetate | 23.14| 16.87| 16.06] 16.06] 16.06] 20.08 16.06
Pigment 14.08] 14.08] 14.08] 14.08 14.08 14.08 14.08
\VVOC (Theoretical) 310.1] 215.1] 220.0/220.04{220.04] 266.4/220.04
Pigment : binder ratio 0.25 0.22] 0.22] 0.22] 0.22] 0.220 0.22
Special Black 100

Compatibilizer resin 59.32| 66.94| 65.43 67.79 67.79 63.56
Solsperse® 38500 254 254 254 254 254 254
1-methoxy-2-propyl acetate | 25.42| 17.79] 19.31] 16.95 16.95 21.19
Pigment 12.72| 12.73] 12.72| 12.72| 12.72| 12.72

\VVOC (Theoretical) 311.0] 222.9 240.5/213.10[213.10] 262.1
Pigment : binder ratio 0.21] 0.19 019 0.19 0.19 0.19
Irgazin® Red 2030

Compatibilizer resin 49.83| 58.75 54.97| 59.50, 59.50| 53.39
Solsperse® 38500 3.81 3.22| 381 3.221 3.22] 3.81
1-methoxy-2-propyl acetate | 21.36| 15.62| 16.22] 14.87| 14.87] 17.80
Pigment 25.00] 22.41] 25.00 22.41| 22.41] 25.00

\VVOC (Theoretical) 259.911203.14| 215.5(194.53/194.53| 233.8

Pigment : binder ratio 0.50, 0.38 0.45 0.38 0.38 0.38
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anhydride or an ester-form ng derivative thereof. 3.
Pi gnent concentrate according to claim2, wherein the

wa@ymBiosreear boxyl i ¢ anhydri de i s hexahydr opht haP@TEP2007/060079

anhydride. 4 . Pignent concentrate according to any
one of clains 1-3, wherein at |east part of the
ol i go-ester building blocks_%%&obtalnable by reacting
a di carboxylic acid or a car ylic anhydride with a
nonoepoxi de. 5 . Pignent concentrate according to
claim4, wherein the nonoepoxide is a glycidyl ester
§l@®ﬂ aliphatic acid. 6 . Pignent concentrate

§ing to claim4, wherein the nonoepoxide is a
glycidyl ether.7 . Pignment concentrate according to
any one of the preceding clains, wherein the resin
&orrpr NoBs2GueoUg apigMEHG cg:f@@ntratei §PARXrisig PheneraMmasaopigments,

of aI % %}'Y’fﬁ&g n(;! %fgés}gglgtgog}qg;é‘? a%g gﬁgtrgglnf Eﬁ%ﬂatg&erlz%goHQhat the

Pi gmerdsie @8 polyieste? oamsrrsﬂngﬂgt leastbme Bligo- e‘e&”éi'l‘rﬁjlldlr@atbldck with
conpound is selected fromt group consi sting

2- et h§IMvezepfbic F?éldpslé(ﬁﬁ;}he@tg,cwherem thﬁehmghofplpd%ﬁeselected
tri mst Eﬁ t‘Pﬁ% @bgﬁﬁgas%ﬁ _hyI ol butane, 3,5, 5-

trime ydr ox hyI hexane-1 -ol, glycerol,
1, 2, 6- hetxanehéd hydrooart}drfsri tol, pentaerythhtol,

di pent aer hr| rinmeth propane, diglycerol,
and_di ¢ rYAIOFAAENS SOIFHINGS CYebr ghat. &6hcent r 2t
accor di rlﬁweta‘PhhéJ o rbondh t’o"?/!déot ﬂ\eatr\ﬁ%rp sﬁRfTﬁ’r'iéaSreﬁyd}Bcarbon is

one end of ynmer ¢ alnatal originating froma
nonof unclirikedato ihenggonestee baidisd Hoanmviehen gstargrofip, the linear

Pi gront ERBGAEP LIS PP g CHOGFRERE of the

precedi ng cl ai ns,

2. Pigment concentrate according to claim 1, wherein at least part of said
oligo-ester building blocks is obtainable from a cyclic carboxylic
anhydride or an ester-forming derivative thereof.

3. Pigment concentrate according to claim 2, wherein the cyclic carboxylic
anhydride is hexahydrophthalic anhydride.

4. Pigment concentrate according to any one of claims 1-3, wherein at least
part of the oligo-ester building blocks is obtainable by reacting a
dicarboxylic acid or a carboxylic anhydride with a monoepoxide.

5. Pigment concentrate according to claim 4, wherein the monoepoxide is a
glycidyl ester of an aliphatic acid.

6. Pigment concentrate according to claim 4, wherein the monoepoxide is a

glycidyl ether.
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wherein the concentrate has a volatile organic content
VOC not exceeding 250 g/l. 11. Pignent concentrate

waewensliomyy t o any one of the precedi ng cl ai nms, PETIEPI@T/060079

conprising an additional resin. 12 . Pignent
concentrate according to claim1ll, wherein the
additional resin is an acylate resin. 13 . Process to
prepare a polyester with hyd'r%p’hobi c tails by reacting
one or nore nonoepoxi des with one or nore dicarboxylic
aci ds or anhydri des and a nonofunctional starter

| ecul e setl ected fromthe .ﬂroydp of al cohol

Mg,

r boRIAMEM, EPREENtEate {agceyding 10 any B " diTrgeqigo claims,

cl ai myh3reiMiies eédin cbptisas e 482 lopeWrBup Drgintditm@sH a mono-,
mono- al cohol, such as a 2-al kyl al kanol, e.'g.,
2- et hgli-nerx Rebifunct®nal poststndaselectichdron the agieup3obralcohols,

14, rej r f the starter nolecule is
o mepifed cBtpd e boy é%@l‘%'%- consisting of (i) at
| east one oligo-ester building block with a
hydro%hobi c tail linked thereto and (ii) a tail

8ri gi Rigmeny ?Q'ﬁﬁrﬁr%rﬁwgmﬂg dﬁafF'aid%_ olneredh sgifk cepypound is
of th@el@?ieﬁ”ﬁ mC i ng{%uZ)aggn i Bﬁ%—%tﬁggleégﬂgp%gzﬁgﬁg’fyl glycol,

bei ng Sel'ected fro roup nsi s af c
am nesimetaylobx propanegi dsmetnytblt letidree, I@metBadly ésutene, 3,5,5-

according to_c¢lajm 16, erein th nof unct i ,

cormoliny 2 S hiaa s e, Bol HsEonbe i herane tiol,

conpr gsjiiiétof, NepBAERARMI, OF dpeAtdBripiri®dl, 1&yitriktethylbE € propane,

of theﬁ)pi gmentpconcﬁtrate 01&Jl any I’%nel of cllali ns ¥L 1f P

i n a dightdeng), sndpdginetiynol ebandket hod for preparing the

pi gment concentrate of any one of clains 1- 12

9. Pigment concentrate according to claim 7, wherein the resin comprises
on one end of the polymer chain a tail originating from a monofunctional
compound selected from the group of alcohols, amines, carboxylic acids,

or thiols.

10. Pigment concentrate according to any one of the preceding claims,
wherein the concentrate has a volatile organic content VOC not
exceeding 250 g/l.

11.  Pigment concentrate according to any one of the preceding claims,
further comprising an additional resin.

12.  Pigment concentrate according to claim 11, wherein the additional resin

iS an acylate resin.

13.  Process to prepare a polyester with hydrophobic tails by reacting one or
more monoepoxides with one or more dicarboxylic acids or anhydrides
and a monofunctional starter molecule selected from the group of

alcohols, amines, carboxylic acids, or thiols.
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by grinding the one or nore pignents with the one or
nore di spersants and adding the resin during or after
W@ L008a3713gs PCT/EP2007/060079

14.

15.

16.

17.

18.

19.

20.

-28-

Process according to claim 13, wherein the starter molecule is a
branched mono-alcohol, such as a 2-alkyl alkanol, e.g., 2-ethylhexanol.

Process according to claim 13 or 14, wherein at least part of the starter

molecule is formed in situ.

Polyester consisting of (i) at least one oligo-ester building block with a
hydrophobic tail linked thereto and (i) a tail originating from a
monofunctional compound on one end of the polymer chain, said mono-
functional compound being selected from the group consisting of
alcohols, amines, carboxylic acids, and thiols.

Polyester according to claim 16, wherein the monofunctional compound
is 2-ethylhexanol.

Coating composition comprising the polyester of claim 15 or 16.

Use of the pigment concentrate of any one of claims 1-12 in a coating

composition.

Method for preparing the pigment concentrate of any one of claims 1-12
by grinding the one or more pigments with the one or more dispersants
and adding the resin during or after grinding.



