;.e3e{{"z:6pTtJ1 5 0 C T 2002 ' 5 BACKGROUND OF THE | NVENTI ON Fi€T 2002
present invention relates to | ow nol ecul ar wei ght plgél%gst ers and pol yam des
useful for disperwbngsfesgments and feor col oring pol yners. Mr epcrus9908199

specifically, the conmpositions of the o inventi tive for

di spl aci ng water from aqueous pignent dispersi %mmmﬂmwﬁ@‘mﬁﬁg pi gnent

di spersions and then col oring host polyners w t di spersions.
It is well known in the art to produce pignent i e manufacture of
pi gnents, an aqueous pignment dispersion is ty(pymmmuﬂlmﬂﬁ,ﬂm@ced and it is
necessary to flush these aqueous 1 s pignent dispe 0 renove water
therefrom However, the renoval of water by sinpl y*%®¥%ing can result in an
unwant ed aggl oneration of pignent particles. Therefore, in practice, only a
portion of the wat efcol Sur' ONBMERATE FOR YiE WMANUFLERRL ¥ EbiouRBIPRIGERNT i N the
formof a wet cake. It is known in the art to renove residual water from
such wet cakes by flushing themw th polyneric dispersing agents. The
process of flg,shi ng prepares dispersions 2 o in which the pignents remain
finely divided and in an intimate m xture with a pignent dispersing agent
for further processing such as incorporation into polyneric conpositions
and i nks. The process of fl u%’u' }&5 } Meed in U K Patent

915,453. It is also well kno poi nt polynmers. U K
patent 1,044,378 Theplkes i¥estionnilfestniby mblesplar weighy palygstaysnendtpolyamiiesisgfiol for

mel ting point polyner .by .form ng.an inti e ture.of .a pelleti.zed pr
powder ed pi gnent &ISP?{S’%?/ %%'PT"& arngé%fc anW%eés%& ?n% ca%r‘r%a"t%f’ﬂ%w Pﬂthf he
hi gh nel ti ng poi ninvesloy arerefioctive Fradispigcirg Waverdromajutous gigmehtdispefsians, plodudingy h
mel ting point polynmer. The process involves heatin d .m xi tq uniformy
115 0°C T H00PERsNPERayand tep potienadicRetbiers i P pEReY ABP sy Ront i n
thé low nelting polyner, solidifying the mass, mxing the solid with a high
mel ting point polynmer and nelting themtogethear. ch of. the hi.gh and | ow
Tol t1ng hoi nt ol Jereput Gebedo b bt Bhrind BEReiiachint o ity 5050
fornms a concent r ataguedhis pigriénd BB pErsicirishypicai pyodiatedrand ivhy mebess@y @ thds€agueouk hen
used to color_a |ipear polyester. U S Qa%ent 5,336,314 uses. a P | yest er
or acrylic po}%/neP‘mVidﬁga%WWﬂ‘fed’@‘%ﬁh TRt oW evFR @8“3@86‘;92 wate &é’ﬁéﬁt
di spersion vehi cl eisyigen Ris@fRmAh uN@&iQQ%@nérhmefB@m@ﬂ%ﬁﬁlei.ﬂh&&f&q in
preparation of coatings. ,Accordi ntq to this invept i,on, . a g{,’ﬁ(ﬁnt di s,ﬁer si on
is formed by nixi RERCHCenRRIY b poftiamef the waterisremovadelegying p fipely PRSI thiei ght
pol yester or polyasinfiér akved BaKR! 116N IHBWH ifi tha Grt aRMbve rdsitRal Hralek BHM shich wePARMIbat ed
and the aqueous phase is renoved, ;typically by heating_ the conposition,
optional ly in a viushnsmthempithpolymesigdispringaseny The process pHlyships preparesdispersignt
pol ymer can opf i oRgihih e p%_mlei{t? FentafGinely Bi9idBdAndah b7 iRfmite SHiRiYe Aith 2RMfehi O

i

agent mxture can then be uted with a polar, host polynmer such as
pol yst yrene honopdiispersipg agens foefyether pepcessing furknas incorpypuandfte PRYMERS compositions

pol yesters, or polgyafkgafe bidcess Yy bighkalsit YesiMefin U. K. Patent 915,453,

It is also well known to color high melting point polymers. UK. patent 1,044,378 teaches
25 uniformly dispersing a pigment in a high melting point polymer by forming an intimate

mixture of a pelletized or powdered pigment with a pelletized or powdered polymer

compatible with the high melting point polymer but having a lower melting point than the

high melting point polymer. The process involves heating and mixing to uniformly

1



concentrates for eventual manufacture into finished consuner partsI aﬁﬂ
goods. The concentrates are very high quality pignment dispersions, 5 200
achi evi ng maxi num cwlio®satson at m ni gum pi gnent concentrati on W pbT/wS99/08199
efficient use of equipnment and machi nery. The pignment di spersing agent of
the invention is a low nelting tenperature, |ow viscosity 2 o vehicle which
acts as a receptor for the pignent and separates the water during the
flushing process. Alternatively, the dispersing agent acts as a | ow
viscosity fluid in the nelt state which uniformy wets out the pignent and
di sperses it by the nechanical action of m xing equi pnent, such as a single
or tw n screw extr ugietibutd ke pidrhent infige Ipwaritihig polymero Bolidiffingthéeimbays, Mikingitikckolid!t
by bl ending the flushed,, gri ?,d ang’el?round‘gﬁi gman cont %i ni ng1 25 the

di spersi ng agent wi WHb & high &elting poinpRolumes and peiting theyn 10sathere Hagh pEthehjgh apddow
bl end. Sati sfact or ympighd péiffEfoh et SdlblBSsatnd dherti&P rypl. JOBNparéhit 3225 J0NBrAGENT
of choice be conpatible with the polymer with which it is subsequently

m xed to efficient!| §ondenifateraf @ pigmeniang gpatyesteTuvistycanpmtret lisghenisedhiogelos  linear
have good di spersi o h | t § ;

POTT US9) 08100, Bax Poifester. "6 SRR 333 g,jg hf%tﬁ?? P ‘Qy°§%§°'ﬁa5 icpdlpile nihephbdnie
of the pignent; andohrepbthgfimide groupsies pigmertiispersipr yehicles grd pigment presssekefflughing| e
strands with good s AR characteristics for maxi mum
production effici en%: °g§3§1’h8€§%5?g‘wé‘{%gh&?‘?§has now been found that by using
a certain nolar ratio of the dispersing agent precursors, the conpatibility

of the dispersing agent .composition can be ,tail.ored to,the host pol r.
The char ac!tO eri stigcs &or%tg@?‘ss‘ﬂ‘éep&nnbp'%%"gtd ',Sgesrﬂ% 1saos“,nec?’r!%"'l 'f"?‘Wé aﬁ"oe? H‘F%gﬁd
vi scosity can hw nagmsdcakefwith Slpeandlécolahweightpolyysterior polganedespigifient dispersing agent.
characteristics. In_this way, an.class.of polyester or | yam, de .di spersin
SoantS with ad ust aBPETBRE FeareAioERaR e agbepul Paes oyl PRANS HeRTE e 1 1
a sel ected host pol yempositionSopitibnally fod vabwunt. Dhe piglent sispériedlin thaldvwdimolecular weight
DESCRI PTI ON OF THE | NVENTI ON ~ 5 The hnveat_hgn Rr ovi,des a cor;g.osi tion,

g r?f’, grsi

conprising a) a m xPRYEeiTn gptignalbche ryygnas Srigtt) PP eTSRErSigR BBEALTERES o
IR A i e A S T RS U
rookfield viscosity o rom about 2, cps to . abqut : cps at :
and a melting t’esrrpeF%‘EW’%P”%“‘P%‘“&%BB‘P’“_F@%_°t?°l)éf‘ﬂb&i togiyp high q‘ﬁ"'ﬁ‘é@&%ne
host pol yner sel ect @encefittuiestfbeeveit@al Phafitikihire iritd)Snished BeHs)tes prissand goods. The

pol ycar bonat es, pol yam des and styreni¢s;  and wherei n when the, pi gnent

di spersing agent i s cancsprajessreyery highaushitypigment dispersioss, aehieving maximugt qoloratiog at

}"’2 e lr1 git n a""gg Py ; Pn'e q gi HIRMumPighRal Sdnedhtra@nlith idenP@e)oR Bduffent 438 nidehery Thy MeT

pigment dispersing agent of the invention is a low melting temperature, low viscosity

20 vehicle which acts as a receptor for the pigment and separates the water during the
flushing process. Alternatively, the dispersing agent acts as a low viscosity fluid in the melt
state which uniformly wets out the pigment and disperses it by the mechanical action of
mixing equipment, such as a single or twin screw extruder. The coloring process is
conventionally carried out by bilending the flushed, dried and ground pigment containing

25 the dispersing agent with a host polymer and extruding and pelletizing this blend.
Satisfactory performance requires that the pigment dispersing agent of choice be
compatible with the polymer with which it is subsequently mixed to efficiently disperse the

pigments during the coloring process; have good dispersion of the pigment to obtain
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25 The invention al so provides a nethod of formng a col ored corrp:ﬂ%i i
whi ch conprises (a) contacting an aqueous pignent dispersion or a am%s
wet pignent cake wwOpIs43st east one pol yester or pol yam de pi gneRCT/US99/08199
di spersi ng agent, which pignent dispersing agent 15 0 C T 2002 WO
99154387 . . PCT/US99108199 has a Brookfield viscosity of from about 2,000
cps to about 500,000 cps at 140 C, and a nelting tenperature of up to about
150 C, under conditions sufficient to displace water fromthe agueous

pi gment dispersion and forman intimate m xture of the pignent and the

pi gnent di spersing_agent;.5 (b) renoving,the displaced, water; .(c)

Phoreat ter mel . bf ERATHG e’ HOTME e RoRoss oS RGREINGY theipigpiond bave

sel ected fromthe goiéxtaaosEataciegstiof toppddtesiléxibie straftls WG 6d et and _
pol yam des and styrenics; and wherein when the pignent dispersing agent is
a pol yester, the hadletiges shaacterigichfor maxipymypsedugtion£Hisiensycand CHtPUHE. t he

pi gnment di spersing agent is a polyam de, the host polynmer 1 o is not a

pol yam de. The invention further provides a nethod of formng a col ored

pol ymer conposist i oft haknevh besodpund slwt by using #i cxitaigmalar fatie of the dispegsingragent and at
| east one pol yeste I ] ey ol ISl [ D { i,ng
to at Ieast the moPreistp e RStk SRk bbbt dobnotiBRERl ve llred B
cool i ng the resul t hog poiymen rhefchamteistins of thi daprisigg agkres bl 35, elting pajnttahde

m xture into pellets or granules: {c | endi he cool ed resul.ti m xture
fromstep (b) whi GRerly SPapaia oo BOF pPimbiosdRiartonaionics, Bl iia
at | east one host pokigssef pelgéser bepblfambindispesigy qgepts edth adjsstabhgphysical properties

pol yesters, polycarbonates, polyam.des and, styrenics, wherein when the

D ghent i spors ng cAy etk col By uGAIAERE R Rebhep ) it Pty ad e

pol yester and wher applicaioan t he pi gnment di spersing agent is a polyamnm de, the
host polyner is not a polyam de; and heating to at |east the nelting

tenperature of the host polyner to thereby forma col ored pol yner
conposition. 25 The invention still further provides a nethod of formng a

col ored pol yner conposition which conprise VW 99154382 1 5 0 C T 2002
PCT/ US99/ 08199 (a) mixing at |east ﬁg@mne pol yester or
pol yani de pi gnent  dihg RRénsibEroRER A tompbsilomtongti@ing One host pol yner sel ect ed
fromthe group consjsting o} pol yesters, polycarbonates, po!ﬁéam des and

0 §
styrenics; wher ei n & fBWFWE O ﬁde“ﬁ gigmerty and 1°%s|‘|8“°rﬂ9§Vl°St_Efcﬂ‘ i’““_fi%P'&‘E‘effeast
about 10 C hi gher td'ibﬁ&sih%@geﬂﬁ'uﬁh!cﬁ?ighﬁﬁ[%b&%i% Eefif hab B BrddkHEI® UibcoditySdT#om! aB8Lt
agent and wherein when the pignent dispersing agent is a polyester, the
host pol ymer is not2.0905ps ipcabew 50,000 oamat 0 nCamre A melias mprmsire of up e pbopinly0
agent is a polyam dg,qghe host polynmer is not a polyanide; (b) mxing and
heating the resulting mxture fromstep (a) to at |east the nelting
t enper at ure of 2¢ he b)pigeashenediostnolygiensslesige fromplhe roun covsisting ofpalyestats,
tenperature of the itenl€n®i gENt and t he pi gment
di spersi ng agent aﬁé%%?‘gnﬁ%ts"g% co%%#ﬁtgia;te an’gnt hereafter (c) mxing and
heati ng the resul tiwlgrein whemthe pigroent dispepsingagent és agtolylessersthe hpst palyintriisinpt a

col or ed pol yrer  coMuene ik ot heh iF Rk AoRLARsloll } ERuGantiad 3 pehmer

pol yester and pol ydsmala pplyhmider s whi ch contain both an aromati c conponent
and a fl exible_spacer conponent nmake themparticularly well suited for use
as pignment dispersing agents. Aromatic conponents nmean a multifunctional
organi ¢ aromati ¢ COTHa@ivedion &kd provides a methohof forntisp@eioted Gonipositioriehich comprises or
tetra

(a) contacting an aqueous pigment dispersion or an aqueous wet pigment cake with at

least one polyester or polyamide pigment dispersing agent, which pigment dispersing agent

3



2 o functional aromatic acids with one or nore optional alcohol, aniqf
anhydri de, ester or acid halide noieties. A flexible spacer neans a0 CT 2002
di functional or triwosesdnal aliphatic organi c conpound havi ng atTUeR®s199
four carbon atons and preferably having from about six to about twelve
carbon atons. The functional groups on the flexible spacer are chosen based
on those of the aromatic conponent so as to effectively formam de or ester
25 |l i nkages. These choi ces woul d be apparent to one well skilled in the
art. The pignent dispersing agent according to the invention is a |ow

mol ecul ar wei ght pol yester or pol yanm de which has a Brookfield viscosity of
from about 2,000 cphasadregkdigd viscasgy of fronTatpgh208fEpe By 2HaB8S00P0T cRsSY IAQ L 9w a

500, 000 cps at 140 : i to~d| .

Br ookt i ol d i scosi t feiE ErBEEaord %o fiehT0 ClreREbRl s SRRk 40 Ssdoe e
and nore pref er abl yfrem Breagidoue pigment slispersionyandfforin amrimt aimpoeinix®yrd 00the pigment aadthet
500, 000 cps at 140 C. Flﬁr.st hePé)ja%rrtent fl ushing use according to the

i nvention, the di sp%’?@f‘ éh 58%' Moul d additional | y have a nelting
tenperature of up t(b)adnwving Hudidplaceal wdtey abl y from about 75 C to about 150 C
oo b g GBS Ry 8 R e ob R SR o b
aromati c conmponent p@ugcélisigip c;fp@l@ésder@dy%nitb@;sm&nﬁde%magre'hias;aﬁu

al i phatic polyol. i o F{olr,f)égster, t ype, di spersi n,g a‘gents ma}\]/ e produced by
standard pol yest er WAFEP 30ER e Rignishtotispersing agehs 1 f PAlyssteqehe hoshBRUMST S 4988 art .

The process of prOdF&féBQ:rW\yﬁé@fvﬁen!tﬂé/ﬁkrﬂéﬁdi_%ﬂ%id@rh@m id pdiyanlideS @ st Pbiymer
esterification of at least one dibasic acid with at |east one polyol,

fol | owed by pol3con#datapelymidthi ch is conducted until the polyester is
formed which has the desired viscosity and/or nelting point. Suitable

pol yesters may be produced by ~ s condensing an aromatic dibasic acid )

(i ncl udi ng anhydr i ddbe iaventior h@ﬂ@vﬂ@)?ﬂ@@@&%@ﬂ@mm ecderied ROlyiner cemipasiténn vhich
| oner al kyl ester tRhgh&Rks With a polyol such as a glycol. The diacid should
be an aromatic, |ow nolecul ar wei ght nono- or di-cyclic dibasic acid. Anong
t he di carboxylic acKalsnixinglattl¢astione pigment and ityl¢asting polpester whpelyamids pigraent disperyngd
are terephihalig, i L6 t hE metiaPial hak.cne cdi o :

bi phenyl ene di c%r bo>§< ﬁglméﬂg’g%t&g tgmol&t@ett‘ gg‘ﬁ'}‘fc‘ﬁ 0 ,?“é‘ﬁﬁ?ﬁ%eicp?g"geg?é%de&mg agent;

t et r ahydr oi sopht hal ) cadling thet resulting yrdrtare iomestapda)aand pirefenablir formipg thie aienes into

di carboxylic acid, CYfl o exanle_gi carboxylic acid, cyclopentyldicarboxylic

aci d, cyclooctyldicgr oxyPi'c acid, succinic; glutaric acid; sebacic;

adi pi c; azel ai c; bi li@bikadiag theicoatéd resultinig chixtare|fiom stepab), drhich isnpreferabligp in tHe form of
itaconic acid) their noesters..their diesters. and njxtures thereof. d
bi s- p- car boxy- phenoff/lg?%‘ﬁﬁg‘."“l@%@f%%ﬁeﬁt %55?1# ﬁgmﬂégﬁﬁt{ga% 5 8rup Lopgiting &'
include the 2, 620 1 pélyestets, polycapionates] polysnidesraid kiyrenits) @hdrein-whed this-pijgnients-
1,7-, 1,8-, 2,3-, 2,4-, .2,5-, .and/or 2, 8- isogﬁrﬁs. may al so bedu%ed; 4h4lh

bi phenyl di car boxyi i GISBEHRE 2gent/js p polysster. dhehog ROYMSHI; NptA Rejyester and wherein when the
1, 3- phenyl enedi acet ipignieft disperking REennis la @OREHIaE; @he Hostaiyeher is not a polyamide; and heating
1, 4- phenyl enedi propi oni.c acid, 4-carboxyphenoxy acetic acid, 2,3 q 1% 0
CT 2002 WD 99| 54387 tpetteasithe melting tgmperature of the host polymer to thereby form a colored polymer

composition,

—ud
ot

25
The invention still further provides a method of forming a colored polymer composition

which comprises



napt hal al enedi car boxl yl ate, 1,3, 5-benzenetricarboxylic acid, ,

tetrafl uoroisophthalic acid, tetrafluoroterephthalic acid, 150C]2w2
t et raf | uor opht hal i cWQAOP/EHI8T2- met hoxyi sopht hal i ¢ aci d, benzyl mal onper esdh/ok199
4-br onmoi sophthalic acid, 3-nitrophthalic acid) 4- nltrophthallc aci d,

2, 6- napht hal ene dicarboxylate, 4,4' - oxy- bi sbenzoi ¢ aci d,

1, 4- phenyl enedi acetic acid, diphenic acid, honophthalic acid,

1, 2- phenyl enedi oxodi car boxylic acid, 1,2,4benzenetricarboxylic acid,

4, 4" - hexaf |l uoro(i sopropylidine), 3-fluorophthalic acid, 4nethylphthalic
acid, 5- pert-butylisophthalic acid, pampic acid, 4-bronoterephthalic acid,
4, 5- di chl or opht hal | @) Aing at Bmo&mgﬁ.@dapwésowlpsgadaérmabmgarﬁeé ptgmart@fssérguegi

di basi c acids include terephthalic acid, isophthalic acid, naphthal ene

di carboxylic acid eIt ope WS&W@bfdéﬂrﬁé’ow%&m@ eRIpisHZ AL POlRRSterss e d
inacidform acid aaBodae, B/l adSuk ARl wHRRIARE mEM teﬁ'l%eltaﬂl?e SHihBoRy |
esters. One or nore of these acids and/or their |ower al esters Is
reacted with at | earalynsnis adleaSte‘?OUG 19 °G higher themihe m&ltlmmﬂﬁtm@féhtimglpﬁﬂyol
cel ot ed from the cb g sgine afinelh QTR MARREN e et 3 haE), 1 b
p;)l yol s, V\/Pi chb: nc:cmnlseneg isymoodl golmwm'g Whemom%ﬁymgte pgn:eot cﬁtmcsglgage:}m(rjabmyanﬁde,
atons, preferably carbon atons and incl ude

et hyl ene gl ycol, prt(r)gy Sﬁﬁ@%‘ﬁ%‘%ﬁﬁ@%@%ne gl ycol, 1, 3-propanedi ol ,

1, 3- but anedi ol ) 1, 4¢bpmixingedd béa;m@hhprasmyﬂgametug;l fptmnhtgp Ch)ﬁa :pfhaattahedeltnig

1, 6- hexanedi ol , d| et H’él ene

0
1, 4- cycl ohexanedi netARHANre cﬂé%r?éﬁﬂ?‘ dlwv@gﬁgenﬁb%%gl g’ﬁe’ml%’]g terppepgjure of the host
decanedi ol , 1, 13- dOﬁiﬂ;&ﬁHﬁGdﬁl@ie,pxgh@t i [l g ripny dispersiniglap @it Bieligtineat @y dtirbined; and
tetraet hyl ene gl ycoI hydr oxy-term nat ed hi gher oligoners of ethylene
gl ycol , diner of trih %I ene glycol, trinmer of trimethylene glycol, diner
of “tetramethyl ene glcygling sl hélifig (& rdsSifiigARIuRY AN Qe Dlby 6Pkt least the melting
di hydroxy-term nated hi gher oligomers of tetr t hyl ene gl ycol
pol yet hyi ene 2s gl yteBIPeraNEsAf therhpstpolymsy to thy '?&Z?’B‘Ia" ‘"“f’abe%'@ﬁi‘a‘i'ré‘f"‘fgﬁdé’ﬁ'éf"‘ar ol ,
1, 8-oct amet hyi ene dégthposifiet Cycl ohexanedi met hanol and mi xtures thereof.
Preferred glycols include ethylene glycol, 1,4-cyclohexane di net hanol
di et hyl ene glyéél and mxtur es thereof. The 1, 4 cycl ohexanedi nmet hanol may
be in the cis or ths , WORdVe Bdund thatCdefthih b&?&teﬁhﬁ@ﬂélﬁﬁnde%bl}ﬁﬁrs which cOnt&in T
2002 WO 991 54387 P U899 08199 one or more esters may be reacted with one
or nore glycols, thBothas yrematiccompprentand ajflexihle wcqraornwadngkeéhea@nwwlw%
i ncl ude m xed pol ye L.
ot her nononers. Pre%?ég’é%%qtgg%ﬁtlon r¥1ﬁ$£ fﬁéf'ﬁgg’%\?&o‘lﬁgﬁgg&%ﬁgﬁi:a?{ug%g%ﬁlds
are glycol s havi ng argasiegrematicrompeendp Suitakledramatip goppoaents inpluge dialfi agter-om
about 6 to abouj, 12ﬁﬁ\@t§oqggrcﬂ'§]ggﬁmds%mn%ymm\6 ti 1&0'&:81“%:12 H@dh {) @ltdrlok €5
such as aci ds and conmpounds havin m xture o east ése
functionalities. Thecn@bahyomonsmpmtoleamgr meapsd @ﬁmcttoyaltoa mﬂa@ﬂp@éeltph@w
product with the ar
Phe mol e ratio of t APk orfcid B TRIOREIRLy cxhidp ol BAPHEILE 1EARE AL i
about 1:1 to about fo zbouqawelBIecabdmtdmsoﬁheefgmmalgmupsmnab@ﬂmuble Pacer Ehehosen

sel ection of pignen Sper si i ncl udi ph
conponents, Vi SCOSi E’?fe ,P&‘, O?%H’gagj 'ﬁf°‘0&°f“f"‘ ff’g%fg{ EHS]"’%%E"BP"?&@ & géeés of
the skilled ar tzissanlml&géhl rmekepmmmumeﬁmrem tp @hé wellidkatled &k agat i on can
easily be determ ned.

The pigment dispersing agent according to the invention is a low molecular weight

polyester or polyamide which has a Brookfield viscosity of from about 2,000 cps to about
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1 s Optionally, the polyester may be a terpolyner or tetranmer cont gi ndﬁgm@n
addi tional nodi fying conponent such as a di-, tri- or tetra-functi r§a
aromati c or aliphatwaywsaisety wherein each functionality is sel ecieusbyazns

t he group consisting of an acid, alcohol, am ne, anhydride, ester, acid

hal i de and conpatible m xed functionalities thereof. One particularly
preferred polyester is a terpolyner of terephthalic acid, adipic acid and
1,6 20 hexanedi ol wherein the nolar ratio ofterephthalic acid to adipic
acid to 1, 6- hexanedi ol ranges fromabout 0.5:1.9:2.6 to about 1.5:0.9:Z. 6.
Pol yet hyl ene terephthal ate may be fornmed froma pol ymer produced by the

pol yneri zati on of B0Ge(OZpE XOr40XE e Pleserably thé piphed dlspérsingdpleithak & BrdokBéld vikseired
as an internediate tbj¥ one of 2s two different nethods. One nethod for
produci ng bi s- ( 2- hPhiFerk gauk 1000 ersite phouh 210108 cpssat J40 d; sndpore prefsrably aBroplisldof
terephthalic acid WstdinPbfdn®Roub2 Yops BSatGSHR0/006 Ebsial 140 °CSF ol ig&m
3,050,533 which is incorporated herein by reference. In this rrgt% d the

by- product of the foshingiussadeardiggttethe jtyertion; the dispersing agent shawd addisionally bavean
product. A secaqnd St

produci ng bi s-%z- hﬁ‘@g%ﬁ‘%ﬁ“}“g’é" eg&%é?g(?g’ ﬂ?feg%itrangbggg%i ?gg%?jéﬁ)%gf
the dial kyl ester @fid meregpdiferatly fromabaut 90 fi¢ tof abpatldiO§ °Ci met hyl t er epht hal at e,
wi th ethylene glycol. Preferably, two nol ecul ar proportions of ethylene

gl ycol react with one nol ecular proportion of the dial kyl terephthal ate.
More preferably, ninenddndbodiment, the pizeishtadispprsing egent 51 polgéstezt hrythzrase ghepreiérrgder
nol ecul ar proportion of. the dialkyl terephthal gte.are used since ynder
Chese. cond: 11 ons.  AEPrF Eotapone stk dtsBari oot B B Eied irmslepErditre

rapi dly and conpl etelygster s disparSing sgefifsiniady ®a piodilces & sthndard palyestendamntaeringnder
conditions of elevated tenﬁ ratur For, g{éarrpi,e) a ter}*ﬁ{er ature in the range
of from about the BEFPHHY &val knom p thepl: Theproqesspt RIOdPEiR&PRlYsstars YRS as

250 C. may be used.theliiRwhagd steps of ddlerfietibn ot 18dstEriefdbRsié Scid %tk atllesdt one polyol,
at nospheri c or super-atnospheric¢c pressure. A by-product

. f the .
transesterificati orf°1p°é‘§ggy aplysandensation phich s °°W¢€%&W}S}Peé’,°%f°§‘eﬂﬁ fremed,yhich has
terephthal ate i s UsREdesir@t R0y ahdForthashpGReht. §Jiﬁbl€b&?éﬁfblrs {B@ Bel}PoiutRByV ed

m.the a

fromthe reaction product. Polyesters produced from, ove starting
material s may be proofdsaues a apmatic dipasicarid (inchiding aphydridss andarid estessucheansie

known to the skill gfatokiiiz@bid o@[b%mngqeﬁér tpér&qmazmiyelrsu&m@s aU{_I,ﬁQﬁrﬁE diagid of
i5 polyesters may al so be found in U S. patents 4,568,720 and 5,552, 5

12

whi ch are i ncor por hewd beansaromatig, joxy melecwias weighhmonsr of disyelissihasip agid, cAmengghe
neo . . . .

are comercial l'y avaea!ru%tge,',nﬁ_aaafigﬁdhﬁaﬂwﬁaﬁgm&té?@wrgafané,ybe%sjﬁ@ywﬂe bafgggma&e

skilled in the art using simlar, usual neans. 2 n order to Incréase the
reaction rate, the ieephthhlicsplhalicnaphibpiene disatbpylic; biphenylene dicarboxylic acid,
transesterificgfio j r ' . -al . | e

anti mony 11 oxtole ) acy By oe@hihelt SNl Broid BB MAhiEb e LD

organi ¢ tin conpourhjdrosapbthaiese dicabaxylic a¢id) @ydettendnpdicaridxylidacids avai | abl e

comercially from . s... Al.t.e fos i at e .

bi s- (2- hydr oxyet hy :\%Ilf’ gﬂ%‘f?@éﬂf‘ze‘i “ a@cl%gcg#hxg%rg@gfgcg%?d, %cmrrﬁgygl%%n c(:aénr%‘\’/sé"'rb 1%

to z 5 pol yet hyl eneadipiv, ezeluidy biberizeic/piméleatid)rgaladic ecid, &mpeic atidriacerinoacid, thie

boi i ng point of the glycol, or .the reactjon m xture under conditions

effecting the reno\/ﬁ?'%(ﬁ%(erf’ﬁge'b‘f’?f&ebﬁ’ mipesther ea“ﬁs‘:ﬁffr"ﬁ’d’%ﬁg*‘e&}%’elﬁ ¢ Usgful

tenperat ure aszBi ghnaphthalete diearbokylic d€ids in@ede thaZ,6-09,4-, 1,5-, or 2,7- isomers but the 1,2-,
1,3-, 1,6-, 1,7-, 1,8-, 2,3-, 2,4-, 2,5-, and/or 2,8- isomers may also be used; 4,4’-

biphenyldicarboxylic acid, 1,4-napthalene dicarboxylate, 1,3-phenylenediacetic acid, 1,2-

phenylenediacetic acid, 1,4-phenylenedipropionic acid, 4-carboxyphenoxy acetic acid, 2,3-

6



150 CT 2002 WO 99154387 PCTNS99/ 08199 heating, pressure is redﬁﬁqﬂg%ﬁmas
to provide rapid distillation of the excess glycol or water. In a

enbodi nent, the pi womas43ei spersing agent is a polyam de. |n thi scresensdibe
aromatic conmponent is a dibasic acid or acid chloride and the flexible
spacer is an aliphatic diamne. Polyam de type di spersing agents may be
produced by standard pol yam de manufacturing processes which are well known
in the art. The process of producing polyam des involves the known steps of
reacting at |east one aromatic dibasic acid or acid chloride with at | east
one aliphatic diamne. Suitable polyam de type dispersing agents 1 o

according to the ldﬁﬁtﬁﬂﬁlb&ﬂ:ch&@ﬂﬂ% B3 5 BEBEAEACRHONRE h&d, p%tﬂéﬁﬁﬂréﬁ?@htﬂﬁllc‘h@ndﬁeet
pol nt criteria mentioned above, Exenpl

t he viscosity and/ or tin
aromati ¢ di basic ée?%orﬁW@%maLrsﬁ%F%&raﬂw&m&ehq%@s%rmerwmqbé\feéc'as usef ul
for preparing pol yo%ﬁiyﬁﬁa?omc'-:a?& TR b?&é{olﬁghtﬂhéfah& 3%@&8}1{}@?% cﬂlgh%iﬁ‘olpﬁihﬁmaﬂiﬁs

havi ng from about 5 to about 50 carbon atons, pre 'y from about 4
to about 12 carbor®, @mmhﬁlalamddwaﬂbﬂxuu& ﬁﬁhwaﬁémﬁolamlﬁd 4-phepylsriedinesticlacadyi ne,

butyl ene i am ne. Sl S0RephaaR, £ HONLRABPERRR ELRITY!

di am ne term nat ecbehzegbtecarblixymm 4 4bhexeﬂdwyd(fsomopylldim)nbﬂudnptahahoﬁcld 4-

tet ot hyl ne. di AP F S5 1ot BRI SRS sk Ao e

tte m nat ed hi gEer Qﬁ-u@mmbpﬁthﬂfc acid{ ixﬂmecicmﬁbﬁnﬂynd:pamlwmpcﬂryﬁﬁkwnﬁ&e agldsam ne
and m xtures thereof. Sin th.one or
more di am nes, t heiieseRR ﬁl’]‘@@ é‘?"@ ‘?‘i’gﬁé‘ﬁlcﬁf"fi’éﬁpﬁn@{%f)ﬁﬁﬂg i{ %“dti’ﬂ’fmréfso

i ncl udes mi xedo p0|t}ié\'%1d€me Giussic s GRAPOE y@mmﬁ,foﬁrpacn@xmm@ ferEorfa®theie gstdry
reacting adipic acid tﬁ{,\ﬁ?%ﬁ haI i c acid and hexanet hyl enedi am ne. Al so

i ncl uded are copoli}‘ﬁ}éi‘%t thykesters. o s nononers such as copol yners with
hexanedi ol to forma m xed ester/am de. Preferred diam nes are difunctional
or trifunctional aliphatic conpound having at |east four carbon atons and
preferably having @P‘b‘?ﬁ%ﬁﬁﬁ“‘ﬁﬁeﬁﬁidﬁﬁ@mthf?‘%‘ﬁfﬂbﬂeﬁﬁréﬁs“‘acﬁqd’ﬁt may have

addi tional functiofadakidn€ai- o ffuastioagla gﬁm l@&'gﬁﬁcén %@ﬂcﬂmﬁm{a&ngmm@mwnds
havi ng a 150CT 2002 WO 99/54387 PCT/US99/ 08199 m xture of at | east
two of these fl@inct$ahealatamsanhereimeach funptionality-is selested frompidie gropp esuisisting;of gleqhglst he
reaction product N&%ﬂ?ﬂ%dr@pﬂ&%%cﬁﬁ% b;shhﬂngb&n%o%i@wa%&tso
enbodi nent, the nole ratio of the aromatic acli | exi bl e di am ne
ranges fro_m about @fwﬂtﬂtpﬂ&b?fefera.bIY&OHp¢b@fl’e?fatﬂbgﬂtﬂ?Mms and incluge ethydene 1: 3.
The sel ection of gg&eg&ﬁteﬁ{gﬁa LI BhohNS. 0,549.539 8! 3Bidafedch bRl ©

conponents, Vi scos epend onh ’the preferences o
the skilled arti saﬁipfowcﬂerdwpl di,ésnentalmd@l ﬂrﬁd}@mdldsdlﬂbyle@ ghweek 1.8ul ar

appl [ catlon €39 eagdoteRfiedtf! 248} %g)tan%%tf?ﬂgll {,eewg,pg 9&' Y 88kdfkaliRY, 12 2
terpol ymer or tetraner con an addit1ona | nponent’ such as
ad-, tri- or tet d@;ariedml;tllldf@ﬂecanmm,tdieihyMe glydophléﬁth)drnmly&lwemMYbnfrBlmbh
functionality is s { onsi n |

al cohol , am ne, ﬁhg‘ﬁ&gc{e&mg% }G%&:?léoﬂ ?%peetgyan gl?‘,'w altm%?fgtn%gtﬁg%e glycol,
funeti onal ities t h&mmobftnﬁmﬁyhhegyaondlmaﬂefmtramdthyk:ne ghycdl enmp‘mﬂmﬂamethyiexied

adi pic acid and hexa th | enedi am ne, .a etr r of
acid, adipic acid,?8 X] dﬁ?}‘iyetﬁ'é’a?aé?ﬁ}}\&g‘ ‘§°‘Bgﬁ$§2éﬂ‘i‘e ei’?égl?'co(? }yetﬁylene
25 glycol, pentaerythritol, glycerol , 1,6-hexamethylene diol, 1,8-octamethylene diol, 1,4-
cyclohexanedimethanol and mixtures thereof. Preferred glycols include ethylene glycol,
1,4-cyclohexane dimethanol diethylene glycol and mixtures thereof. The 1,4-

cyclohexanedimethanol may be in the cis or the trans form or as cis/trans mixtures. Since
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i .s The pol yam de di spersing agents according to the invention may, be
produced by procedures for the synthesis of condensation polyners A9 HiTE002
descri bed in Prepar¥®p¥a38vkt hods of Pol yner Chemi stry, Sorensom MétT99/08199
Campbell T. W, Interscience, NY 1968, Contenporary Polyner Chem stry,
Al'lcock, H R, Lanmpe F. W, Prentice Hall, NJ, 1990, and references cited
therein. 20 The invention provides a pignentldi spersing agent conposition
which is a mxture, preferably a preforned, intinmate m xture of at |east
one pignment, and at | east one pol yester or pol yam de pi gnent dispersing
agent as descri bed above. The pignments may be organic or inorganic. The
medi an di amet er i s ogepemerelestetsamy bt reacted with enecmetoes glyddbnthe pblyesiepsar net limited

exanpl es of col orant S in the. b tion are Perpmanent . Yel | ow
o (1 22008y Parm il Dol 48 REE Foq bONSRHLAM B RBSLIR S H 0

(C 1. ) 21&20) , Per ngppolzyné@?ggegbﬁaﬂgoﬁefs. Pﬂ%ﬁﬁﬁdﬁo\?ctiﬁm mgﬁmg@mﬁ%@ag (C 1.
12433), staperm Pi n , st aper e 1 ol et L 4 ,

Per manent Carmi ne [EBBPeHnd T"@%'Gglthal’“"ﬁdglga UHeR EWW&PU&@@)W@S °?'“
(1248S), Host aper maBhuii@ t8dbaut 2 barbofreléifh) Sudiesal ARRIJddiBbase funetRnbiftes suck 4d&Ms.

and Printex 25. The anmount of pignment in_the pignent/di spersing agent
conposition is pref SHIRPURGSTIRYIAG & ixtese of 4t deagtiiyp of Besedynchpnalitiosy ef er abl v
fromabout 10 % to about 70 % and nost preferably from about 20%to about
65 % by weight of the pignment/dispersing agent conposition. The anmount of
di spersi ng agent i ribeRelyplicgmpanentizddpBexibilitytoghereaction Ringustiyithrihg asomaticrdiacidh| y

fromabout 20 %to c%ﬁl?bﬂemg In the %m%ﬁed%f)&ﬁlml the B\BQW%%b&V\ngegﬁ?m%?ctdﬁ%@QQ HExith0

and nost preferably from about %to about 80 %
pi gment | di sper 8¢ ng Folyo! ranges fromabpesdi &t to@hout 1 #hprefstay abouplet t abgutalybn{The

ol yer  compos 1 ongetra i SeiFsleR Al FORR e ioBlic OpRhs
i ncl udte _pgl é_est er s_,vispodityeaa:{ telting m;'mlvgjﬂ)ﬂqpand odﬂﬁe mﬁtrea‘ce,srolétﬁe(sldllgd\,uhma' |t1.t Pesired

pi gnent i i spersin [ 0 .er 0 olymer is not a

pol yester and wher & e\%fgfggortaﬁén%}ﬂgrn%oéﬁcs‘ié?ns%‘é%?ﬁ%ge %etgt]eerﬁlm%{'s a polyam de, the
host polyner is not a polyam de. Suitable host polyners include pol yesters

h | yet hyl f t hal ' hyl . .
Papht hal ned cas boxaRuara! B BRYEIE ey FER oS S Eiramer conssimng anaddiional g
bl ends thereof. 20 radifyingkcempmentanthos aldbsti- praktyarfinetidnaiaramigic or aliphatic moiety
Pyt ooy ™ et R BARGE FAMAIS i By ot KR 05 5118 S8 BA0) e
?ol ?/( OCta agget hyl Ien(e &Hﬁﬁiﬂ?hrfhtldﬁ):ciﬂ hMIdlemc&g&))ati(bmhl ixédlgxaiasﬁznilﬁysi tﬁﬂeofamb?rri lde)
n on , , 0 nona cne azel am de n (0] , .. PO ecal) ne
Loel o o) (ot o SnEaTagy breféged Bavestar h dapqTee Chisreppneid A S and, &
pol y( 6- anunohexanoi Kexaeiie]) wienreih e nfdlar ftid Of iéﬂ,gmm&cm&) ¥difid B @1oAGE-AéRanediol

ol y(7-am nohept anoi ¢ aci d nyl on 7), pol
pol y( P ranges from)abéut%.S:lS:Z.)G to Ebouy 1(.5:0.9:2.6.

Polyethylene terephthalate may be formed from a polymer produced by the polymerization
of bis-(2-hydroxyethyl) terephthalate which is itself formed as an intermediate by one of
25 two different methods. One method for producing bis-(2-hydroxyethyl) terephthalate is by
direct esterification of terephthalic acid with ethylene glycol as described in U.S. Pat. No.
3,050,533 which is incorporated herein by reference. In this method the by-product of the

reaction is water which is distilled from the reaction product. A second method for
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am nooct anoi ¢ aci d)(nylon 8), poly(9-am nononanoic acid) (nylon 9) yw
10 am nodecanoic acid) (nylon 3 0), poly( 11-am noundecanoic aC|d) Td 2
11 ), poly( 12 i2 wa9Bs4887C T 2002 WO 99/ 54387 PCT/ C1S99/ 08199 PCTIUS99/08199
am nododecanoi ¢ acid) (nylon 12), as well as nylon 46, nylon 66 and nyl on
69 and the like. Blends of two or nore aliphatic polyam des nmay al so be
enpl oyed. Suitabl e pol ycarbonates host polyners include bi sphenol A type
pol ycar bonat es. Suitable styrenic host polynmers include pol ystyrene

honopol ynmers and styrene contai ni ng copol yners such as

acrylonitrile-butadi ene-styrene copol yners, styrene-acrylonitrile

copol ymers, and mi pradneing bibré&a-bysiroxyath) teesphthatast iy ine Franisestesificttion i the diallybester of n

L0 £ 5 LR Tl ARy L R i

preferably from abmefecgler ﬁ/@pmlmoﬁethﬂ@e Ylybal reaet wjitit orefmdldvelacprbpordan githe mer

conposition. The p tld r si.tion,is preferabl r.esent
in the col ored pol ﬁl% t&fﬁ@g@%ﬁ%\é '%rpﬁe ??ya%{r}ﬁﬁ 6?’01’1}0&%’15@%8?‘) °r5°¥8t8%!5'5ut
60 % nore prefer alglyyolfpeomvlatutin proportion bfxhadielkil téirq)h%a&mhrmﬂ smeeafrﬁénabésy
fromabout 1 %to ab t 10 %.h weisghi of the colored é@e g})SItlg
By using a certain® ‘éﬂ“sf t“i“ tpnsg ?é"ﬁ&“}t’gﬁé‘?agtf%gj"’%%ﬁ? p The
conpatibility of thﬁnﬂkt@rﬁlﬂﬂéﬁéﬂ@aoﬁﬂ@ﬁ%oxﬁi@ﬂ&ﬂﬁi&ﬂ QRdifien obelemdlterhpdarﬁ& tdre
host polyner. The characteristics of 2 o the dispersing agent, such as,

mel ting point and \rURRIGASMREEAIR i thegagead ffPE“tab%*ﬁé*Eﬁ bojliag frmperape gftae reaction

processing charact %ktﬁie'tS%smg—lh?sZS@dC'rﬁ@b@ﬁké&tﬂéﬂ@acﬁbﬁ%%&ﬁ‘ aPhtRoSHREAS hd DY
controlling the ratio of rigrd | exi'bl e conponents in the conposjtion
and the viscostly iamesphfricoF Ftwsr-ﬁywwawerswe tAnley-praguchaf the trisesierdisdtions at i on
that occurs in the BRAK RGH WkhoP FoPbhRRIBH difEhy iphitifitAlelel! Bitnaabl iend
cappi ng agents such as nonofunctional alcohols or 25 amnes. Flexibility is
rel ated to the nuntrspdugdd. Theyatkanphis then semopadtamcthe reastivnaeriupts Rolyestersprodugedd
by nunber of degre [

this can be rreasurgﬁmg e%&g%gﬁeb 2o tlse&rrr%c{a?%ns ﬁﬁlgltu ﬁ%erﬁ&ovagﬁd&ﬂ%lacﬁ %Orn m
in a standard nol eomllamowdymht dslledattm zﬁonmnorﬂ lgpc;hsseyfqrst,hermmwdn oD t he

size of the aromatic 20ACEHS a6k fhdnd in U.S. patents 4,568,720 and 5,552,512 which are

incorporated herein by reference. Some of the above polyesters are commercially

available and the others can be easily prepared by those skilled in the art using similar,

usual means.

20  Inorder to increase the reaction rate, the catalysts are added to the
transesterification/condensation reaction. Useful catalysts include antimony
trioxide/calcium acetate combinations, antimony acetate and organic tin compounds such
as Fascat® 4100 catalyst which is available commercially from M&T Chemicals. After the
intermediate bis-(2-hydroxyethyl) terephthalate has been produced, it may be converted to

25 polyethylene terephthalate by heating at a temperature above the boiling point of the
glycol or the reaction mixture under conditions effecting the removal of the glycol or

water. The heating may occur at a temperature as high as 325° C., if desired. During



15 0 C T 2002 WD 99/54387 PCT/US99/08199 is also related to the Iaflé O‘Eff mg
conformati onal degrees of freedom avail able to these noieties. The Toncepts
of rigidity and fl eWPBPF438%%y are well known to one skilled in theparusyisiese
skilled in the art would consider the simlarity of such factors as nelting
point, viscosity, aromatic fraction and polar group content of the

di spersing agent and host polyner in order to determ ne a conpatible

di spersing agent for a particular host polyner. Conpatibility can be
determ ned by routine experinmentation. The pignent/di spersing agent
conposition as well as the col ored polynmer conposition nmay be forned by

m xi ng and heating hemgcmm@fﬁéméuceg $ecasiie Rionige sapid disidationf thaxdres glyesl or
conducted in an extpyder, such as single screw, twin screw and nultiple
screw extruders, extruder-conpounder conbinations, conpounder-internal

m xers, kneader-internal mxers, planetary m xers, Banbury batch m xers,
high intensity m xers wo toll mlls, inpecti.on mol.ders. w.th.mxin

Screws, moti onl ess Thekebd SmbRmet e Sevt Bk BRUAL R T SRS ylie I B e o1
mlls, high speed nirxesti camporeat it a dibsicsacidios adil ehlorideand the flexible spagerdy arddiphatic

met hod of formi ng a,cal or cojtposition. An aqueous Qi nt _dj spersion or
o aqueous vt porRn deamEleRiTy sisecioig soft iy D arol B pardaEro rate
liquid polyester Ormﬂﬂfa\éﬁﬁﬁfﬁo@és@mkh e SRAKAbWE indBedH. Thd Procddb 8NFB8ucing

di spersing agent has a Brookfield viscosity of fromabout 2,000 cps to .
about 500, 000 cps aRolyamidesinvolyes the kngwpgleps ¢fgeactingat least gpe argmatig,dibasicagid ¢f acidso
C. The pigment di Sp&iicdl ditRaeiBdst dde,san.hﬁﬁ@aame.esuitw@ﬁm}ahﬁ“deaguwrsﬂgqg@.&t

di spersion and forns an intimate m xture of the pignent and the pignent

di spersing agedf. TifEprding tethe jpyertion ingludesliphatie/aseredtic aalvasyidesavhighmeeythe yiseasith g
or .establishment of ot HelingpoidtFiter@ eiontMbdve xt ure is nmelt bl ended with
at | east one host polyner as above. Usually the contacting is done at a
tenperature of fromabout 75 Cto 2 5 about 150 C. | n another enbodi nent of
the invention a cORQahnPRbYARIdiAIRARItbhAE0My BEndARIRAstbd aflhvk bi\hed for

| east one pignent and at 1 east one polyester or %ol yam de pil gnent

di spersing 1 5 0 @efrringpolyasierso Exemplay alinbaric digsinegndgle dipmines havingfonreaboni
heating to at least,t |1 i t g i, ng:
agont | A ter cogt; ng ey PkBRubALBRIGY fobdd OYBEP calod QR aBBinae
pel | ets or granul esethylencliagirgeptopyléne daminectasylererimniresdipiopylenceiiamise, disthylene

diamine, neopentyl diamine; diethylene diamine, triethylene diamine, tetraethylene diamine,

diamine terminated higher oligomers of ethylene diamine, dimer of trimethylene diamine,
trimer of trimethylene diamine, dimer of tetramethylene diamine, trimer of tetramethylene
20 diamine, diamine terminated higher oligomers of tetramethylene diamine, polyethylene
diamine and mixtures thereof. Since one or more acids may be reacted with one or more
diamines, the polyamides are not limited to homopolyamides but also includes mixed
polyamides such as copolyamides, for example one formed by reacting adipic acid,
terephthalic acid and hexamethylenediamine. Also included are copolymers with other
25 monomers such as copolymers with hexanediol to form a mixed ester/amide. Preferred
diamines are difunctional or trifunctional aliphatic compound having at least four carbon
atoms and preferably having from about 4 to about 12 carbon atoms. Such may have

additional functionalities such as acids, esters and alcohols and compounds having a

10



I n anot her enbodi nent of the invention a colored pol ynmer conposi tigg i§1
formed by m xing at | east one pignent; at |east one polyester or p ﬁ'g i208
pi gnent di spersi ng woenksss above and at | east one host pol yner gsraiassdeo
For this use, the nelting tenperature of the host polynmer should be at

| east about 10 C higher than the nelting tenperature of the pignent

di spersing agent. Preferably the nelting tenperature of the host polyner is
fromi o about 20 C to about 250 C higher than the nelting tenperature of

t he pignent dispersing agent. The m xture is then heated to at |east the
melting tenperature of the pignment dispersing agent but below the nelting

t enperature of the nimate gfad lyaserwolsitlieke fuliopdligeseThe didnting dutnpoh@redds flexibility to

di spersing agent arge intinmately ¢ i ned.. Thereafter one nm xes and heats
the latter m xt uretg%’e%&“oi‘ B@?ﬁé{m@“%@m%%@ﬁwwmﬁwe P ”ﬁgg‘f‘b‘fﬁi&‘?ﬁer
to thereby form ~ shémole RitioBRite aybriatixdiskid @Tlenible diapile YifiREs SSRGS 1 1 @8 about

Preferably the pignent, pignent dispersing agent and_host polyner are dry
nuxed. Preferably t¥d P%%%Q?W%ﬁ@“hﬁkf%ﬁ’%\‘r]égdgh%sqeﬁ“% ofipiegient dispetsing asesitr ew

extruder. The fol | GyinRgheMRMakit Hid a‘uPﬁti@Wnaﬁs, $RE4Ry dnd meittrg PomBlvill dePéid on
invention. It will be 2 0 appreciated that_variations in proportions and

alternatives in el dhtprefsrepges phibe skilipd arisan: SThemostidssitableprepertienior aparticyhs
Croth : . it .
apparent to those Sdéb(%ﬁﬁ% E(Mi] ez%ﬁsgb elenRREN. 2OHt d%lhjalhg Bélgﬁr\ymﬁfﬁgfbéq te&%?;[-ngrr or

present invention. _ 0 a reactor e an agi't

t her monet er and wattetramenkentaififig i additiornabmpdifying wemponestrsachods ardiyetti- 8r 2a-k g

adi pic acid, 13.57 ; hal i i . nex. i 08
kg Fascat~ 4100 or gdg%t'é&? ?rﬁgégl?darlaﬁ%ht% ¢ ‘ﬂﬂé&(‘:ﬁ]grre g%a?him ‘F?"é‘gﬁé‘gngg%%eﬁ?’g‘ tge

t enper at ure of 1430 grods@ngtiag ofvniacid, gevhelt amsige, kettydide, estercavithalidecid aoripatible

reaction starts as sb 9 it 2002 P N399/ 08199

t he appearance of V\rg.lf‘ ge) ?/cg'é%ar%aesl%%\%glfng’ta%éﬁeggnﬁ{upﬁgén%'egﬁgﬁefep@ﬁaéwragg’c %fpbcnacﬁiass
reaches a tenper at uand hefamethflenedidihe @hd #tetrarher of pittenephthatio deidyradipic abidur | y basi s
t hereafter sanples for %}e‘ e%unie’g& th? aci d_nunber are taken. Wen the acid
number reaches a valcGERYe] nesand REPTAREPTBICt he reaction may be ter ni nat ed
and the product can be discharged. s Optionally, if higher nolecular wei ght

products are desired, heating can be continue 0. ext.end the
pol ycondensat i oh rgﬂl‘tw&l‘md *ﬁ%ersa}8|a§?"‘%F<€§‘a¥ t“ﬁ\)é'i"’d‘ﬂf’%mf‘%p"e‘?&?%%d@f 20, 000

may Ee undesi r ab:c 6.pr&bﬁﬁ\-e}i’olgflhe‘d}rﬂ?ﬁ_ﬁﬁbﬂc}énd&ﬁﬁﬁ%cﬂyﬂrﬁaﬂa%&es&_fbﬁ@fhtﬂrhﬁr&m)e_t he
usni ng stageo t oyer ap I catl on. enera VSl ca ro | es
of the pol yester pr@%ﬂ?‘é@f P ?{y'f“ﬁe&'é'ﬂﬁ% g%{&ﬁﬁ‘f‘&"-ﬁ?éfﬂﬂﬁﬂ%ze‘?’v ?WB'S‘&?FE%S -
1 OS5 C Acid # 5 (nmy1966}tdmenporarePalyi Ohlkhisey, AMGRCRR | NargRE0 W, IbKRe FRIS M@

140C Mol ecul ar Wei ght 3000-, 5000 15 EXAMPLE 2 Approximately 5 kg. of the
| ow nol ecul ar wei ght?pding eedgrencesitedtherel- i a t he Exanple 1

20
The invention provides a pigment/dispersing agent composition which is a mixture,
preferably a preformed, intimate mixture of at least one pigment, and at least one polyester
or polyamide pigment dispersing agent as described above. The pigments may be organic
or inorganic. The median diameter is generally less than 1 micrometer. Nonexclusive

25 examples of colorants usable in the present invention are Permanent Yellow G (C.I.
21095), Permanent Yellow GR (C.1. 21100), Permanent Yellow DHG (C.1. 21090),
Permanent Rubine L6B (C.1. 15850:1), Permanent Pink F3B (C.1. 12433), Hostaperm
Pink E (73915), Hostaperm Red Violet ER (C.1. 46500), Permanent Carmine FBB
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and 5 kg. (dry based) of a wet pignent, phthal o-blue are placed in g@ Bmgh
intensity Baker-Perkins m xer. The m xing chanber inpeller is then'st r]t
and heated to approwPreE€sy 100C. Water fromthe wet pignment is pET/8§99/08199
decanted and then sinply z o evaporated. Wen nost of the water has

evapor ated, the pignent and pol yester form a honbgeneous m xture that can
be di scharged and cool ed. The product is now ground to a suitable size to
be conpatible with polystyrene and the extruder. EXAMPLE 3 2 s

Approxi mately 5 kg, of the flushed and ground pignent as prepared in
Exanple 2 are preblended with approximately 5 kg. of virgin polystyrene and
then extruded usi ngl2a85)pHugagermnBale BAGG le 74160}, Hostagerm BlueeAQR (Ll 74160)) @nd
extrudate is forma% J nt mJIti pl e strands which are quenched in water and
then pelletized. T 8t§’f nds are smooth and flexible with 16 150 C T
2002 WO 991 54387 PCT/US99/ 08199 little tendency for break-out. The
pelletized product uts eas and Bas a highly uniform appear ance, EXAI\/PLE
4's A low nol ecul arf {ﬁg‘y eindae PIgMERGHRRINER 2RERISPEIPARIANS RrFfgrably from

procedures for gheasmnswﬁs'asomo%om&erp Abgrﬁoambamosmaaba@s@%ah@ﬂhom
Preparative Methods of Polymer Chem st E// rensomW R bell T. W,

I ntersci ence, NY 198ferablydiomeabge2aioto F*Eﬂ“ ‘#eﬁ brpaight of §h§1P18mFlFt@df@Rrsmﬁ-laB°N
Lampe F. W, Prent 'cﬁl’ﬁgﬁﬁioh TMmo&t%%@ d1sw JgEntS’n e gf %ﬁtymsrpgtlsfﬁg §géﬁgco%sﬁ|&?

| ow nol ecul ar wei ght pol yam de prepared via the
based) of a wet pi g&mﬂmbllpmmmﬁ&%@ aboet 35 1%a crote nrﬁcrebhaerngboux % trasdbpyt 90 %

Baker - Per ki ns m xer,, ° DAY ated
to i s approxinatel yd%g%g&e@‘l;’%ﬁqrg%(w% ﬁetg\;\ug({u Ang lgﬁs%fﬁxlre?sg%"%gé%g&s@ and
t hen sinply evapor agend copsitionnst of t he water has evapor at ed, the pignent

and pol yester form a honobgeneous m xture that can be di scharged and cool ed.

The product is now ground to a suitable size to be conpatible with
pol ystyrene and t hé'heypigmentédispersing agent compositions of the invention find use in the preparation of

colored polymer compositions with high molecular weight host polymers. Host polymer
include polyesters, polycarbonates, polyamides and styrenics. When the pigment
15 dispersing agent is a polyester, the host polymer is not a polyester and wherein when the

pigment dispersing agent is a polyamide, the host polymer is not a polyamide.

Suitable host polymers include polyesters such as poly(ethylene terephthalate), poly(ethylene
naphthalenedicarboxylate), poly(ethylene isophthalate), copolyesters and blends thereof.
20
Suitable polyamide host polymers include poly(hexamethylene adipamide) (nylon 6,6),
poly(hexamethylene sebacamide) (nylon 6,10), poly(heptamethylene pimelamide) (nylon
7,7), poly(octamethylene suberamide) (nylon 8,8), poly(hexamethylene azelamide) (nylon
6,9), poly(nonamethylene azelamide) (nylon 9,9), poly(decamethylene azelamide) (nylon
25 10,9), poly(4-aminobutyric acid) (nylon 4), poly(6-aminohexanoic acid) (nylon 6, also
known as poly(caprolactam)), poly(7-aminoheptanoic acid) (nylon 7), poly(8-
aminooctanoic acid)(nylon 8), poly(9-aminononanoic acid) (nylon 9), poly(10-

aminodecanoic acid) (nylon 10), poly(11-aminoundecanoic acid) (nylon 11), poly(12-

12



20 EXAMPLE 6 Approximately 5 kg. of the flushed and ground pi gm&*nEL
prepared in Exanple 5 are preblended with approximately 5 kg. of if@TrZUUZ
pol ystyrene and t hewoe¥tssgpded using a conventional single or tVViﬂ:ﬁ@sB@Wm
extruder. The extrudate is fornmed into multiple strands 2 s which are
guenched in water and then pelletized. The strands are snooth and flexible
with little tendency for break-out. The pelletized product cuts easily and
has a highly uniform appearance. m 15 0 C T 2002 WD 99| 54387

PCT/ US99108199 The process of flushing wet pignments and maki ng pi gnent

col or concentrates avoids the extrenme bother of handling dry pignents in a
final manufact uri ngmirtodpdeskiccactd Gyl DR ks well Bapno 86, ngloh 64 atdaiyid .69 hhdthe like.
products of the invegntion are highly effective in rticularly processing
pi gment / col or conceﬁ@?‘!i@gg”? grm gla{‘/‘ﬁ’é‘r‘c E’&W‘d%mf)yo‘}l%’;eﬂ“@]l‘?égdand styrene
copolynmers. This performance was unexpected as polar polyners such as the

pol yester generally show little or poor conpatibility with polyners having
a large aromatic civaitableipolycarbapates host pylymeryingigdebisphenpl 4 ypenolycpreriates : Sujtablen
conposi tion compri siyflichbst oisbrs RcRepolyitRefinombpdifAa! adRBrdik S6MMking and at

| east one pignent dispersing agent conprising a polyester or pol yam de,
wher ei n t he pi gmentcopRlypess &iCh gs argdenitrijecbutapiens-gyeng Rolppess iyrengfcylonitide st
one nmono- or di-cychj ORI haitbagidorand at | east one di- or
tri-functional aliphatic organic conmpound having at |east 2 carbon atons
wherein each functionality is selected fromthe group consisting of

al cohol s and am nes; ] I | i r: i
viscosity of from 3@8\3@1 g&%%%g&@@%gr@ t@%ﬁ?og%gﬁo‘ps§§?n‘%3188@,£gﬂ%n50f
mel ting tenper at ur dronf aboy 408 wxbait 93 BDmGe prefanably fivn ahbutl6&%4 34 abomed9146 artd most
pol ymer selected from the. grgu Qnsi St i f po fer pol ycar bonat.es,
pol yam des, pol yst )Prr %ﬁgbq%%gn%%é’ﬁg/é\r?e/l’ io 5@‘%‘9?%%&’ vgeééﬁh{‘giﬁ}r’ﬁcﬁ%mgc?ﬁh%ﬁ'h%@wg%nd
m xtures thereof; and wherein when the pignent dispersing agent is a
pol yester, the host..polyner.is not a polyester and wherei.n when th i gment
i spor sing agent i SR P Ldimaeme e REPROTS HEFPE Pt B g ST hpener
composition in an amount of from about 1 % to about 60 %, more preferably from about 1 %
15 to about 40 % and most preferably from about 1 % to about 10 % by weight of the colored

polymer composition.

By using a certain molar ratio of the dispersing agent precursors, the compatibility of the
dispersing agent composition can be tailored to the host polymer. The characteristics of

20 the dispersing agent, such as, melting point and viscosity can be made to fit specific host
polymer processing characteristics. The melting point and viscosity are adjusted by
controlling the ratio of rigid to flexible components in the composition and the viscosity is
controlled by adjusting the degree of polycondensation that occurs in the manufacture or
alternatively by the addition of end capping agents such as monofunctional alcohols or

25 amines. Flexibility is related to the number of atoms in an aliphatic chain and is best
measured by number of degrees of freedom available to the molecule. Alternatively this
can be measured by the number of confirmations that a moiety can form in a standard

molecular dynamics calculation. Rigidity is related to the size of the aromatic spacers and
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2. The conposition of claim1 wherein the pignent dispersing agent g;HgQ@p
reacti on product of at |east one nono- or di-cyclic aromatic diacib

| east one di- or trwowasaseonal aliphatic organic conmpound havi ng pghykRAgios 4
carbon atons wherein each functionality is selected fromthe group

consi sting of alcohols and am nes. 3. The conposition of claim1l wherein
the nole ratio of the aromatic diacid to di- or tri functional aliphatic
organi ¢ conpound ranges fromabout 1:1 to about 1:4. 4. The conposition of
claiml1 wherein the aliphatic organic conpound has from about 6 to about 12
carbon atonms. 5. The conposition of claim1l wherein the pignment dispersing

agent is the react ijpfisok8lated o the RckofordBratiph deigtes Of frebdom@aGikable AEtheRRNO- Or
di-cyclic aromatic diacid; at |east one di- aqr trifunctional aliphatic

.acid .on ) pha
or gani ¢ conpound hd‘i’ﬂ“‘rﬁ'@s-aThelcé%@_PtSQ_f’&%?'B’@l’?d Aeahitiy arsered knoveniorpne skited i e art; y
is selected from tRgoqr QiR HRSIrShduconbidéH S At B TGS as agﬁ%ﬁoaﬁt,east
one di-, tri- or tetra-functional aromatic or aliphatic conpoun erein
each functional ity Vvissosifis|agamatid firetipmancheolaygoenp contaniof the digpessingagenteind host
al cohol , am ne,. an ' e j b : ' j .
The conpositi on5 of %ﬂlg{eﬁnﬁfro\%ﬁé’r&eefer@ ?hgc%ahglﬁtdg%g e sfgg'lda%gt?\cturaggérsg%]gg% a
pol yester. 7. The dompetdility can befdetetnzinathby rowtine experiméntationgnent di sper si ng
agent is polyethylene terephthalate or a terpolyner of terephthalic acid,
adi pic acid and 1, 6-hexanediol. 8. The conposition of claim7 wherein the
mol ar rati o of ter ¢fhebpigakntiiispersidg dgentadimpbsitiancds dvetl as the Eoldred potesieralompasiims
from about 0.5:1.9:2. % 0 _about. 1. 5:(;). 9:.2. g 9. Thng rrgg’ai tirgifr]‘ of claim1
wherei n the pi gment™di%& FEPS] Rymixips Apd heating the porpops shch‘F 0§ 2an5eding S Shent
sel ected fromidie Qofdipted &g exirideg sodh as Cinglp BirbW| tivia sarevand imulipletsbralv extraders],
adi,pic acid, phthalic @fid, héhalic anq¥dride, pht hal i ¢ ackg ster, )
azel ai ¢ acid, sebaciHudsErompaYAdercmRipations FmpRayRdezsintetmal myxerse ag‘?’?’é‘ﬁ‘["?‘ muxers,
propyl ene glycol, knylafit@xgh, Bambury Euedhyikédy, heiRentesiCiiers, twdirsit BB SinfetRh € Of .
10. The conposition of claiml wherein the m xture has a msltlngl7F )
tenperature of frorfPAfELVItlyRIxing sergws, Fstipniess mixers, fibbon and,¥ibiggders fthree, pallmills, 5
col ored conposi ti oncopkll GilsCIEgPpeimixérdndANhAGL | Ng an aqueous pi gnent
di spersi on or an aqueous wet pignent cake with at |east one pignent
di spersi ng ageh? conprising a polyester or polyanide, wherein the pigment
di spersing agent i sriehRefiRmalsb BrviRELHMEhodPdf BrimingSARIorQN@mpBEGor2 An aqdedud C T
2002 or di-cyclic aromatic diacid and at |east one di- or tri-functional
al i phatic organi c CUSHRBLIsPErFioniongn aqueous et pirment ciksrs Aushprdror kprtpded widlhatteast
functionality is selggq I | i ks fit. gﬁgﬁ ' ,
whi ch pi gnent di spgdrngi %lg&jgé %ér%{& ﬁ{'}% %ﬁ%%ﬁﬁqlﬁgeﬁgg@sﬁ ty}E er'ﬁ%% absg{ﬂaﬂﬁﬁ
2,000 cps to about 'B98B dpuisepsitylof from, abouti 2008 cpsti bavg S0GARHePa BUYA *6Ff and 9
to about 150 C,, u elolale BN fLLGCient i .
aqueous pi gmsnt20 di Qgeg‘?“éﬁon agrfhcfg ;& glrlp?ntldgplblﬁr% d|5]r$a'{’l(iele g‘%@%%?ﬁ‘@ ggeggd@%émm
pi gnent and the pi givemthe dquepes Egmeyt dispersion ahth forme aivtimage mhaure iofthe pigewintead the;

pigment dispersing agent. Thereafter water is removed such as by decanting, heating or

establishment of a vacuum. Thereafter the mixture is melt blended with at least one host

polymer as above. Usually the contacting is done at a temperature of from about 75 °C to
25 about 150 °C.

In another embodiment of the invention, a colored polymer composition may be formed by

mixing at least one pigment and at least one polyester or polyamide pigment dispersing
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(c) thereafter nmelt blending the m xture with at | east one host polg/

sel ected fromthe group consisting of polyesters, polycarbonates UCT 2002
pol yam des, pol yst ywenssdsggnopol yners, styrene contai ni ng copol ynefsysosddehe
m xtures thereof; and wherein when the pignent dispersing agent is a

pol yester, the host polymer is not a polyester and wherein when the pignent
di spersing agent is a polyam de, the host polyner is not a polyam de. 12.
The nethod of claim 11 wherein the contacting is done at a tenperature of
fromabout 75 C. to about 150 C. 13. The nethod of claim 11l wherein the

pi gment di spersing agent is the reaction product of at |east one nono- or
di-cyclic aromatiC abeftci d)oaad]daieath@asﬁt Jewsethélineltiny teinpératiteuFtheqiighenflibpehagi C
organi ¢ conpound havi ng ﬂlﬁt@ﬁ carbon at ong vvhe[?el n each funcEl onal ity
is selected from t H&Hr 5&5’ ©8 forgung thePityrede Pelists of graqules the pellejspr

met hod of claim 11 yheidiar tléd@edilith R hst ShSRBI folyn@r a0BBle.i S t he reaction
product of at |east one nmpno- or di-cyclic aromatic diacid; at |east one
di- or tri-functional aliphatic organic conmpound having at |east 4 carbon
atoms wherein each lfntm&urqmba.wm loPthe ﬂve%ﬁglc&&@arb& erdbRY Bs.mrmoﬁhedrbg of
al cohol s and am nes; and at |east one di- ri- etra- unctl onal
aromatic or arorraur@lxwemplwhmmem, at levét:wefpehemr@hmlywde pigmert dispassingf ageth

th t

nali Ge_and_conbi nat ane e Adkf o HER BQmeATNRs RPN e mBhElemp@pitor,
11 wherein the pi gnthathostipeipmeershoulp et feast soup b0 SCighet maetltmeemQUMeme offithea
terpol ymer of ter ep éﬂ%lt d%%l:?sﬁ;ri%d%gexﬁdlsrgtleﬁbl ?ﬂeqneﬁn:g Vﬁnp%f_la Faaf t?\g host polz'msr 1§A‘from

nmet hod of formng a sitron nprises m X1 ng
at | east one piigmeniboarzd “atto hlnmszsodﬂeughexghzmnhe rdelsrrgaempeigumgéme pi:gmana’hmengga

ol yester or polyan de erein

Iroea%:/tl on prodgctyof agif’f es RIS hr%ﬂ%w%ge c]?m @éc) rﬁu{:e ?ﬁ}é?c‘?'%}“e%d at
| east one di- or trdnsﬁewingtagam&h balowplmhtlﬁ‘ng(lérg&mmre Obﬂiphblsl‘ﬂ(ﬂolbﬁvnmﬂltaé pikmest
2 carbon atonms wherein, each nct i onal it S d,f he grou

consi sting of - al conBIeIEREme: PHrE AR Rt A TS e SRS anpBiE o hess
terrpeEa'; ure ?f t he mefmgmnxdwesmar &hsﬂgxeag?iﬁg éempéﬂﬁﬁu;}&ﬂbhd gt ﬁdﬁﬁndreclsthgﬁebyfﬁ)ﬁm
step (a) to forma soli xture endi n ting solid mxture
rom Step (b) Pt SISy Mo SHoE BT EPERI Petie R e B
consi sting of polyegikgfsing apet ¥rPHIAPHNInREare BHI iRl PedFeralihP it hibating AR mixing are
honmopol ymers, styrene containi ng. copol yners, and m xtures thereof, wherein
when the pignment di g%r’%?ﬂ'@?"a‘ﬁéﬂt"*@“’é Yester, the host polymer is not a
pol yester and wherein when the pignment dispersing agent is a polyani de, the
host polyner is not_a yam de; and heating to at |east the nmelting

temperature of the EB'SE’"%P%/PR!WW‘W‘&%@P@WWBM"&“&‘GI‘Qﬁ"@‘tf"ﬁ‘éﬂ Vil be

conposi tion. 1%qg Thepﬂsaamciha%arﬁhedsm ﬂr@pm&{s(ﬁhd"'ah%ﬁﬁf?ve@ meléxﬁhrnhhﬁ'ihe(b@ﬂmdeﬁ@s
form ng the mxture into pellets or granules. 18 The nethod of claim16
wherein the pi gment ofhe pampositien wiljdaeprasentigithase pilled ircthe ant apsharm sithin ghegseops; of

t er pol yner of terepmezﬂsé,g"g idn, @di pic acid and 1, 6-hexanediol. 19. The
nmet hod of claim 16 wherein t e pignent dispersing agent is the reaction
product of at |east one nono- or di-cyclic aromatic diacid and at | east one
di- or tri-functional aliphatic organic conmpound having at |east 4 carbon
atons wherein each functionality is 22 EXAMPLE 1

25 To a reactor equipped with an agitator, thermometer and water take-off distillation system
are charged 8.52 kg adipic acid, 13.57 kg terephthalic acid 17.91 kg. 1,6 hexanediol and
0.08 kg Fascat® 4100 organic tin catalyst. The charge is heated slowly to a temperature of
130 - 150 °C at which point agitation is commenced and the reaction starts as shown by
15



15 0 Ct 2002 selected fromthe group consisting of alcohols and am nes.

20. The method of claim16 wherein the pignent dispersing agent i mlﬁﬂ'l
reaction product of W96t one nono- or di-cyclic aromatic di apceus®osie
| east one di- or tri-functional aliphatic organic conmpound having at |east
4 carbon atons wherein each functionality is selected fromthe group

consi sting of alcohols and am nes; and at |east one di-, tri- or
tetra-functional aromatic or aliphatic conpound wherein each functionality
is selected fromthe group consisting of an acid, alcohol, am ne,

anhydri de, ester, agcid halide.and conbjnations th eof, 21. A met ho
formng a col ored FBF3AREACE AHEUPY YaBeT ‘?‘Pﬁ’scPBWH}“Fé%@‘] ﬂteésacmwwgm&f °f %ast
one pignent; at | eaghpditere©0bidl 1W00CEAK thid pSRE A& SHhnIBEM ba@x@maféaﬁerrs&nﬁes for
pol yester or polyanide to forma solid mxture, wherein the pignment

di spersing agent i sdeieﬁé'm&é{@taiclﬂrﬂuﬂpﬁdm:‘@k%f When the acid nspRer fﬁéms amrlumnfzb%ﬁu c
L fact d anQeAlkdifghe AAGidHmay O rhalkd B hORRIA LR fur 021! ©
conmpound havi ng at 1 east carbon ato ereln eac unctionalit

sel ected from the d¢Pwigpallyofbigherimeiecalr wéight nrsiductsiarg desired deating gan ket contgmed toone
host polynmer sel ectggnf g@gh%@ dgﬁs%‘?x rSa%]érl ﬁeh{?ﬂl Ortnolggul%f%} %{sﬁn excess of 20,000
pol ycar bonat es, polyam ystyrene S n1 ng
copol yners, and ni mmbegnddaeabkaﬁpcwEhrmco&tmedmk anerhsg;s em;mnathgrﬂasrmfg stabeof
host polyner is at an the

t he pignment disper stilnggvega“gﬁﬁwtam & g}e%li‘ S'ca £ F\oé)eﬁws Qﬁl\% p°3’%§ E}gnt
is a polyester, theabhosdxappleyreer is not a poI yester and wher ei n Wnen t he

pi gnent di sper si ng agent is a polyanide, the host polyner is not a

pol yam de; (b)l XMH@ apotheatl g t Hdﬁ éesul ting mxture fromstep (a) to
at least the mel erature of the pi gnent dispersing agent but bel ow
the nelting terrperaAudé of the hosmgKOKporlessti| the pignment and the

pi gnent di spersing e i nti and thereafter (c)

m xi ng and heating ﬁﬁgﬁiele‘g\t’fﬁ"s'ﬁg {r@ét%gogcf’?@rﬂgd% (b) to at least the

mel ti ng tenperat ur eMolecildrdVdigiat BOOYEO00t 0 t her eby forman intimately

m xed, col ored 23 15 0 C T 2002 pol yner conposition. 22. The nethod of
claim 21 wherein the pignment dispersing agent is polyethylene terephthal ate
or a terpolynensof terephthalic acid, adi plEO(AM]PIcEand 1, 6- hexanedi ol . 23.

The nethod of claim 2l wherein t ment dIS ent is, th ction
product of at IeastABrﬁ% MR 5’]% ‘r’]fceihg](?g'd‘?cil‘?f‘ﬂérr‘ﬁ |P8{;'gﬁteég’fetﬂ‘ar§ﬁﬁ'aélf eEr"é'&E 1']one
di- or tri-functiongd salgl (@RaBdsed) OF gHer figrheat PRAIE-blue bt \dacad intcePligh tefisty bon
atons wherein each functl onality is selected fromthe group consi stl ng of

al cohol s and ani nesBakspPerkiggmixet. Fhemixng chafnber E’PCW&‘BFWtWQ apg besie o

di spersing agent i sagphiniaedhe 10000, WaRFitérh tHefwepigh@R S firfiRcdFRAAnd fHen SinpigyCl i C
aromatic diacid; at l'east gne di- or tri-functional aliphatic_ organic

conpound havi ng%at $v@pated Whenimnst ofithewatephas eeporatedhe mem%qt anfbpqlyester form a
sel ected from the ghGuiefeiShixhird'thaian 84 @%%éd aRdosm. Nhe pro%ﬂ& ihowl Famd 198 €
di-, tri- or tetra-functional aromatic or aliphatic conpound wherein each
functionality is sefutablesizertp arempatible »ith pelysiwers and ghegxtruderaci d, al cohol ,

am ne, anhydride, ester, acid halide and conbi nations thereof. 25. The

met hod of claim 21 wherein the pignment, pignment dispersing agent and host
polymer are dry mixed in step (a). 26. The EXAMPKE 8f claim 21 wherein the

! o8t T hon bt ABbeel s PO P ) SRS oG Pefird Aol 0,
The et hod of cl ai npiéBlendddwith apsoximatelf IS kgaoTairgia polgstereakodnd then etnisded gdirgg a0r

twi n screw extruder, . . . . . .
conventional single or twin screw extruder. The extrudate is formed into multiple strands

which are quenched in water and then pelletized. The strands are smooth and flexible with
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24 .Ar.A .Al.A _.A.A2AIl .A .A(L.AY.A(y.A(e.Aay.A,.Ae.A(S.Aﬁ? AR
| Aalr.A . Asa. A r.A{3C Qch % 5 0LT2002

, t~yt 0j e [ V] ca] camendesadsca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cak¢rakeatoa] C
a}ca] caU] ca] ca] ca] ca] c™a] ca] c<al] c<a] c<a] ca! +5g =qoU
{vpke [ V] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca]
calca]caU calcalcalcaljcalcalcaljcaljcalU X
#HHIPS @ A(((()+] ++,0--& |//00. 1172<2zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] cal
<21 2U2d2nb555666B77788899S: : : S; a; m | ;
r ==#>>>-20?7( AAzuphﬁle\éﬁhA }m}aﬁ.bma]rsaﬂeﬂalze ol 8l addiiF alhesd 16 @Lﬁaﬁi ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! AABhBB#C} I GE H{ HHn
[117JoJKWKKLLLLMVOBRPERRRSkf a\ W | ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! OCOPPQRhRS
TgTTUU: UWNXUY~YYZDZr Zuz{2ZzZZZZK\\\ ?]]] } xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] caV] ca
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Approximately 5 kg. of the flushed and ground pigment as prepared in Example S are

preblended with approximately 5 kg. of virgin polystyrene and then extruded using a

conventional single or twin screw extruder. The extrudate is formed into multiple strands
25  which are quenched in water and then pelletized. The strands are smooth and flexible with

little tendency for break-out. The pelletized product cuts easily and has a highly uniform

appearance.
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contamination cannot be tolerated. The products of the invention are highly effective in
particularly processing pigment/color concentrates for polymer such as polystyrene and

5 styrene copolymers. This performance was unexpected as polar polymers such as the
polyester generally show little or poor compatibility with polymers having a large aromatic

character.
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atoms wherein each functionality is selected from the group consisting of alcohols
and amines, which pigment dispersing agent has a Brookfield viscosity of from
about 2,000 cps to about 500,000 cps at 140° C., and a melting temperature of up
to about 150° C., and
e b) at least one host polymer selected from the group consisting of polyesters,
polycarbonates, polyamides, polystyrene homopolymers, styrene containing
copolymers, and mixtures thereof; and
wherein when the pigment dispersing agent is a polyester, the host polymer is not a
polyester and wherein when the pigment dispersing agent is a polyamide, the host

polymer is not a polyamide.

2. The composition of claim | wherein the pigment dispersing agent is the reaction
product of at least one mono- or di-cyclic aromatic diacid and at least one di- or tri-
functional aliphatic organic compound having at least 4 carbon atoms wherein each

functionality is selected from the group consisting of alcohols and amines.

3. The composition of claim 1 wherein the mole ratio of the aromatic diacid to di- or tri-

functional aliphatic organic compound ranges from about 1:1 to about 1:4.

4. The composition of claim 1 wherein the aliphatic organic compound has from about 6

to about 12 carbon atoms.

5. The composition of claim 1 wherein the pigment dispersing agent is the reaction
19
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}85518@% (gon&ﬁ:%_%df%?teé )froln /tlae T%oug"@&%sun of ajlcohols and %rsnnes and at least
f 10007&' ( Jont daratrition Mﬁbﬁmctional aromatic or aliphatic compound wherem each functionality
is selected from the group consisting of an acid, alcohol, amine, anhydride, ester, acid

halide and combinations thereof.

6. The composition of claim 1 wherein the pigment dispersing agent comprises a

polyester.

7. The composition of claim 1 wherein the pigment dispersing agent is polyethylene

terephthalate or a terpolymer of terephthalic acid, adipic acid and 1,6-hexanediol.

8. The composition of claim 7 wherein the molar ratio of terephthalic acid to adipic acid

to 1,6-hexanediol ranges from about 0.5:1.9:2.6 to about 1.5:0.9:2.6.

9. The composition of claim 1 wherein the pigment dispersing agent is the reaction

product of a component selected from the group consisting of terephthalic acid,
isophthalic acid, adipic acid, phthalic acid, phthalic anhydride, phthalic acid ester, azelaic
acid, sebacic acid and mixtures thereof with ethylene glycol, propylene glycol, butylene

glycol, polyethylene glycol or mixtures thereof.

10. The composition of claim 1 wherein the mixture has a melting temperature of from
about 75° C. to about 150° C.

11. A method of forming a colored composition which comprises
e (a) contacting an aqueous pigment dispersion or an aqueous wet pigment cake
with at least one pigment dispersing agent comprising a polyester or polyamide,
wherein the pigment dispersing agent is the reaction product of at least one mono-
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from the group consisting of polyesters, polycarbonates, polyamides, polystyrene
homopolymers, styrene containing copolymers, and mixtures thereof; and
wherein when the pigment dispersing agent is a polyester, the host polymer is not a
polyester and wherein when the pigment dispersing agent is a polyamide, the host

polymer is not a polyamide.

12. The method of claim 11 wherein the contacting is done at a temperature of from
about 75° C. to about 150° C.

13. The method of claim 11 wherein the pigment dispersing agent is the reaction product

of at least one mono- or di-cyclic aromatic diacid and at least one di- or tri-functional
aliphatic organic compound having at least 4 carbon atoms wherein each functionality is

selected from the group consisting of alcohols and amines.

14. The method of claim 11 wherein the pigment dispersing agent is the reaction product
of at least one mono- or di-cyclic aromatic diacid; at least one di- or tri-functional
aliphatic organic compound having at least 4 carbon atoms wherein each functionality is
selected from the group consisting of alcohols and amines; and at least one di-, tri- or
tetra-functional aromatic or aromatic compound wherein each functionality is selected
from the group consisting of an acid, alcohol, amine, anhydride, ester, acid halide and
combinations thereof.
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comprising a polyester or polyamide, wherein the pigment dispersing agent is the
reaction product of at least one mono- or di-cyclic aromatic diacid and at least one
di- or tri-functional aliphatic organic compound having at least 2 carbon atoms
wherein each functionality is selected from the group consisting of alcohols and
amines, and heating to at least the melting temperature of the pigment dispersing
agent;

o (b) cooling the result from step (a) to form a solid mixture;

e (c¢) blending the resulting solid mixture from step (b) with at least one host
polymer selected from the group consisting of polyesters, polycarbonates,
polyamides, polystyrene homopolymers, styrene containing copolymers, and
mixtures thereof, wherein when the pigment dispersing agent is a polyester, the
host polymer is not a polyester and wherein when the pigment dispersing agent is
a polyamide, the host polymer is not a polyamide; and heating to at least the
melting temperature of the host polymer to thereby form a colored polymer

composition.

17. The method of claim 16 wherein step (b) further comprises forming the mixture into

pellets or granules.

18. The method of claim 16 wherein the pigment dispersing agent is polyethylene
terephthalate or a terpolymer of terephthalic acid, adipic acid and 1,6-hexanediol.

19. The method of claim 16 wherein the pigment dispersing agent is the reaction product

of at least one mono- or di-cyclic aromatic diacid and at least one di- or tri-functional
aliphatic organic compound having at least 4 carbon atoms wherein each functionality is
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of at least one mono- or di-cyclic aromatic diacid; at least one di- or tri-functional
aliphatic organic compound having at least 4 carbon atoms wherein each functionality is
selected from the group consisting of alcohols and amines; and at least one di-, tri- or
tetra-functional aromatic or aliphatic compound wherein each functionality is selected
from the group consisting of an acid, alcohol, amine, anhydride, ester, acid halide and

combinations thereof.

21. A method of forming a colored polymer composition which comprises

e (a) mixing at least one pigment; at least one solid pigment dispersing agent
comprising a polyester or polyamide to form a solid mixture, wherein the pigment
dispersing agent is the reaction product of at least one mono- or di-cyclic aromatic
diacid and at least one di- or tri-functional aliphatic organic compound having at
least 2 carbon atoms wherein each functionality is selected from the group
consisting of alcohols and amines; and at least one host polymer selected from the
group consisting of polyesters, polycarbonates, polyamides polystyrene
homopolymers, styrene containing copolymers, and mixtures thereof; wherein the
melting temperature of the host polymer is at least about 10° C. higher than the
melting temperature of the pigment dispersing agent and wherein when the
pigment dispersing agent is a polyester, the host polymer is not a polyester and
wherein when the pigment dispersing agent is a polyamide, the host polymer is
not a polyamide;

¢ (b) mixing and heating the resulting mixture from step (a) to at least the melting
temperature of the pigment dispersing agent but below the melting temperature of
the host polymer until the pigment and the pigment dispersing agent are
intimately combined; and thereafter

e (c) mixing and heating the resulting mixture from step (b) to at least the melting
temperature of the host polymer to thereby form an intimately mixed, colored
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selected from the group consisting of alcohols and amines.

24. The method of claim 21 wherein the pigment dispersing agent is the reaction product

of at least one mono- or di-cyclic aromatic diacid; at least one di- or tri-functional
aliphatic organic compound having at least 2 carbon atoms wherein each functionality is
selected from the group consisting of alcohols and amines; and at least one di-, tri- or
tetra-functional aromatic or aliphatic compound wherein each functionality is selected
from the group consisting of an acid, alcohol, amine, anhydride, ester, acid halide and

combinations thereof.

25. The method of claim 21 wherein the pigment, pigment dispersing agent and host

polymer are dry mixed in step (a).

26. The method of claim 21 wherein the melting temperature of the host polymer is from

about 20° C. to. about 250° C. higher than the melting temperature of the pigment

dispersing agent.

27. The method of claim 21 wherein steps (b) and (c) are done in a single or twin screw

extruder.
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