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PROCESS FOR MANUFACTURI NG MEDI UM AND HI GH MOLECULAR
VEEI GHT POLYESTERS Fi el d [0001] This invention rel ates
wo 00pabozest er manuf act uri ng. Background [ 0002] PQI/H82009/033241

pol yesters typically are prepared from oligoners nade

by reacting together one or nore dicarboxylic acids

and one or nore diols via direct esterification, by
reacting together one or nore dinmethyl esters and one

or nore diols via transesterification, or by carrying

out both direct esterification and transesterification

in a sipighér he
reaction n1xture ﬁm?ﬁgﬁiaseUﬁﬁﬁgﬁu eSterIfICé?IOH
and net hanol M@WABWGH’EQ&LWS"REB&% in the
case of transesterification. The resulting oligoners
may be converted to higher nol ecul ar wei ght pol yester

pol ynmers via pol ycondensat i IFO@ Branched pol yesters may
be made by introducing tri f hi gher functi ona

[00015]6“3t @Pﬁs&n&réhti%h%lﬁte@io w%t&fmﬁﬁﬁacﬂhﬁgf boxylic acids,
diols or dinethyl esters. [0003] Low nol ecul ar wei ght

pol yesters normally are prepared in a single stage
reaction that acconplishes both direct esterification
and pol ycondensati on. ThBadkgaedindn typically is
carried out at atnospheric pressure and at

[0002np e dacar Blyerbars tipHally sramiepased fromepligemsts mage hygacting
togéjchglj ore%r $hore afcaltbggﬂﬁ{ ﬁ'idér ok o ;"Qx%% ﬁhg)lsqngé& ﬁ?eét%ﬁcatlon by

reactions usin y ene yCco
readiidigrtogdiyer iode eﬂmlom/@dmeﬂﬁd sstais land) uReb1i rhyre(d&olu via teddeesterification,
3% of xylenes may be added near the end of the

or hyecaavma P both§§’ﬁ§&65teﬁfleatsqq anditragsepteridicatiqoim a sigle reaction
mixtGAC fom V%Q ?%a%ﬁg? Rﬁ)&ﬂ%fx .tljlesca?e bR IPL &G @lion, and
po yes er Icha g to room

“Wel gh er coolin

meth&if) eFallyed Romle Ractéon ikt i®theicAssSENRInE&SESication. The
anor phous solid. [0004] Medi um and hi gh nol ecul ar
reswggﬁhgqmﬂrw@y be sonvegied i hlgh%rrréolﬁﬁd@ Weightzpolygetes pelyaers via
01£ eenssstlonﬂ]?ranchea F egtg %Ptla C aI I i%’[rgdl(ljcll [ et%t- or higher-
p erl i cation or anses | ca y reacl%g fO orm

funétidnalitéhétahto ]iﬁlaée%f%ﬁfe dmlhegn!ibarﬁbptﬂ@ fﬁ@fds Adiglstol anﬁaﬁyq Rekers.
stage typically is a pol ycondensation reaction to

[00@3nv e Lowtrheleenlirguerght fodyeatesotoymeHy wetmemrqdamgmr@!le stage

reacglg)ﬁgﬁag {aggmgp%bogg cg t?ﬂ)lécafniop gpd galﬁﬁ%ndensa% ?Fge reaction
typieSilyeis 'cgﬂrféébh%’c aﬁﬁ@éﬂhbﬁ@ pFRMiré AHd &’E&Hﬁ%r@tuﬁ% A thé RGO boiling

usi'ng conditions simlar to the | ow
point for the diol (e.g., at temperatures of about 170-210° C for reactions using ethylene
glycol). A large diol excess normally is employed. A small quantity (e.g., about 3%) of
xylenes may be added near the end of the reaction to assist in distilling water from the
reaction mixture. The end product is a low molecular weight polyester which after cooling
to room temperature may be a liquid or in some cases an amorphous solid.
[0004] Medium and high molecular weight polyesters typically are made via a two
stage process. The first stage typically is a direct esterification or transesterification

reaction to form a liquid low molecular weight oligomer and the second stage typically is a

polycondensation reaction to convert the oligomer to a polymer with a targeted molecular
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nol ecul ar wei ght pol yester direct esterification

reaction conditions descri bed above. The second stage
weoaloggensensati on reaction typically is perforPr@EdUsxnggs3241

nmelt or solid state polynerization, together with

vacuum (e.g., about 0.1-1 nm pressure) and high

tenperature (e.g., tenperatures above anbi ent
weighirfeqnatdgrablestiroh mag baseavired tTocaapleie theotwpssagess ffke first stage

derived from et hylene glycal). .The vacuum and heat ajd
estfieplfbvar g ontr EXende hRtied S BEIRURM slE Y 15 o
moleYRbCabisht fvestd lifrb&icsRtifiYatiindBactios €OgditiynsSRsériiRl abbve. The
woul d be unduly difficult to stir it during the

secros] sfagsmidyeondénsationergadtioniypiily ie perfermedmsinginselborredil state

hi gh I I i ght I t which aft i
polfigerizafigy WGectit ally Yyt 6 8u bR ot LA prosSurpLinddieh g
temPElafifre teo%.%h@erfaﬁheg SR8 afbitnt &aiperallle s6QFhsHBNt TRY290P C for

urn melt the pellets using an extruder or other

polggtersaddrived évincethgnok glyeol).t hiee vaelwmiand beat afd inrewmpvaiwif the
it into.,solid objects. F exa e, contai.ners (e,q,.
exciytselifle R fedcfie® BEG pisal By Msreats P ita g it it would

be UrdiR]yHIHduBRS SEEP Hudng/BE ?oﬁk&ﬂieﬁ%féﬁ%d&ﬁ@n.f Phe end product is a
pel I'eti zed polyester resins. Sunmary of the Invention

mediGf0s hightmblavdar weighit polyastee edschf after poadingris agolie dThersobid
i gh nol ecul .wej ght pol.yester syrups, i ch, process
pm&f?raw@@g is @ﬂeﬁ%ﬁﬁwr ﬁg Spropgiifan §n‘§HSf‘és ﬁ‘g? el PG gy In tun
melPIhe&%ﬁé’t@ bbihp 911 bReuR: bPOIE! si@bid deilc%{ ard FJnéchHé MR intB% film or
stirring at - el evated pressure and el evated tenperature
mold isiatadalidrobidctst Rer eXaimgdeyeonthined (B.gnbetilet invthe caseraf@olyethylene
capabl e of form ng an azeotrope with water; and c) .
terep’@ﬁemeﬁssmﬁtr@?re%ep avemdigh valume ugs for pellctized polyestaresins.
to provide a syrup conprising a nedium or high
nol ecul ar wei ght pol yester polyner in the nonreactive
carrier. [0006] Thesdlﬂmgﬁj bDtheInOMiti@S | N anot her
aspect novel polyester syrups conprising a nonreactive
[00QNr r i 8Ye have feund; ayragesp Hrynsepasing prsidime pr high inprjecalas yyaight
ol AVEl age Sm)lhgsc ulrg‘ge \/\Ie(imqht.Se M) of 6,000 to 20,000 anu
POUARG QgW§d?6xyI)nuﬁ%%r B8 to 20, the pol ymer having a
baclbonegrévigRgQk férmistaséaatdligbyr;f ree of ethyl ene
oxi de or propyl ene oxide groups andthe syrup being
frdg of convastingthemligameytofa pdyaster aplyoten by stiging @belevaed

te :fpgésﬁlérte %f}é g{e%gt%{i tevr\f.lﬁe@a&n%ea s%?dt%rrrl%rf tﬁiet olf} g%l 6f ?nng Sgnsrgegcitigg
carrier capable of forming an azeotrope with water; and
c) removing water from the mixture via azeotropic reflux to provide a syrup
comprising a medium or high molecular weight polyester polymer in the
nonreactive carrier.
[0006] The invention provides in another aspect novel polyester syrups comprising a
nonreactive carrier and a linear polyester polymer having a number average molecular
weight (Mn) of 6,000 to 20,000 amu and a hydroxyl number of 5 to 20, the polymer having

a backbone free of or substantially free of ethylene oxide or propylene oxide groups and
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[0007] The invention provides in another aspect a
packaged pol yester product conprising a container

W@ opaw2es f or i nterstate or export shipnent w REN/HS2009/033241
which is stored a pol yester syrup conprising a
solution of high nolecul ar weight polyester polyner in
a nonreactive carrier caEabIe of form ng an azeotrope

thewwup beimgdree of lpe substagtiplbniresefdcahplseglyeolp pr esters that react with the

subst.ant.i al fre f ohol s, glycols or esters that
p Olylggrc%t p\%liytcﬂnci%éa%)g F&f/rg err_g%_?esp ol ycondensati on
[00DETPE TRk WivRHitih frovRiet @l MMofier abpeceapickafliol ke prodacte

of nonreactive carrier. [0008] The invention provides
comprisitrgnt ¢amtainesuitable foydnkestpselonipgeshipmept withint which is stored a

conprising a.container sujtable for interstate or .
pol gy PR EE e e Rh i el A bR Ry fuRymer ina
nor®¥cHPe 688 GbhBl8 o FftRitd B do@dpeavitiPlviict,ARe Slutidrdking free of
nol ecul ar wei ght pol yester polyner in a nonreactive
or suhstanteally fiwe of hisohalk,ghpolcerpaterethatf redad mithrthe pplymer at

azeqtrope with water. [0009] The disclqgsed process .
polSonars TR RREE S Ui CoBHAMEE R AT ey EHABRET nonreactive

eater flexibility in the choice of reactants. The
resulting liquid polyester product can nore
[0068InV eTihe fidveytidye prostts froanirey hspetta packegedaslstec pakliicigs

and. ot her |iquid polyester products than is the case
comm@w&?sm&%féw}n&hq%ga ISRl pyrepeg shipmephpithiggvhich is stored a

. o >y .

polfRLR SR o R e, Pty R PRI, oA Hotyester
polgheachasedrdactheassrier [fOOthe pokngr cadbabk o femiegah azeotopewith

of anot her enbodi ment of the disclosed process. [0012]
Walef.g. 3 is a perspective cutaway view of a shipping

nt aiher;. £l | ' I

100501 37RE Riselopefitollss Bl tn SRS EorRIH ST LT By bl grcater
flexabilitynia thy eholidehfireudtzmdd. ETHel rssuligdelidRiid polyddie prbduTe tdrSmbie

the drawing are not to scale. Detail ed Description
conyergantly heritsed & mpeuiagiRteelycster peatings anst %h@rvh%@; polgester products

tha R B Sk PRa P Rirs R Al bR RPRRG "P o0t

The ternms "a," "an," "the," "at |east one," and "one
or nore" are used interchangeably. Thus, for exanple,

a coating conposigdhdsfaptisP bt MleBPrawalg addi tive

[0010]  Fig. 1 is a schematic view of one embodiment of the disclosed process.

C

[0011] Fig. 2 is a schematic view of another embodiment of the disclosed process.
[0012] Fig. 3 is a perspective cutaway view of a shipping container filled with the
disclosed polyester syrup.

[0013] Like reference symbols in the various figures of the drawing indicate like

elements. The elements in the drawing are not to scale.

Detailed Description
[0014] Unless the context indicates otherwise the following terms shall have the

following meaning and shall be applicable to the singular and plural:
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means that the coating conposition may include "one or
nore" additives. [0016] The term "azeotrope" neans a
WOorRoopaer3df two or nore pure compounds whi ch fRETUS2009/033241
constant boiling point mxture. [0017] The term
"el evated tenperature” neans a tenperature of at | east
120 C. [0018] The term "esterification" refers to
[0085]r ectlhe sarmsi“ai”Cani’ Gthedr at }eaﬁs)@s,f and {'presariaere” peoBed

en us th.res t to m"J QW ..
imYRBEPR, UbPgRt SR Gefef SO ggsadditve
meélﬁaﬁatfﬂheo&ﬁuﬁgrkbm SRR REAY |“§1'ie $Bh&HRE addTRARS 2

ymer V\,hosel\/hls40 O up to 7,000 amu and "hi gh

[00h63]| ec (Tha termefagénittopad anesns mottyneed tidh os motdpure compeitngds which
R than 7, 03,0'16‘”“' .[,002 The term "nonreactive carrier”
O ALQUSANDASROIGMISIYSr carrier whi ch can di ssol ve,
[ooﬁ'gspefl‘ﬁé téMn %ié%fewtaﬁpérgdu&blﬂiéaﬁ@a@aﬁﬁ%m d¥at féb&hzo"

| ecul ar wei ght pol yester to formthe disclosed
[OOIR]I y e§he tersy/ festprifivdtionh refers notlirect estexification (e Irgnseshenﬁcailon.

ycol) fromwhich the este |sf r med, d\/\hl
lﬂOﬂ?h enr%séw%rme?tﬁe a@@ e 1bf ter §0W aglpqul &elght means

a pélgxﬂgls@ﬁ(gs% N ¥ | Otgfﬂ Jﬂ,?ﬂ(ﬁ’ ¥ 3%&131)111 %le&ﬁéf‘ ?ﬁﬂ RRRALY

erat ures. e term " non-visconetr
polﬁrﬁeﬂ'mh&bi &/n 1¥e0X®) wp ER P0Ochnfindfthigh molcoglat Weight ageans a
of a mer-formng reaction without requiring a
po W@"C‘ﬁbﬂs? hisggeaie s 7.000am9] The term

ol res’”
0031 RS NATRR 2L EES, s BRAASof PRl
d1s§ol@eéﬁp@MoMtMQOMElmfatlﬁécﬁum [0B B mdleeulrewéipht polyester to
ester i/rup means a liquid which is readil

fonp@@ﬁé&ﬂl@sedmo gian ftyéme‘fla@ms aobmeeagianicls. 2o aet agk@olg from which

h ght
the R EFOrFEH, A VR i B B T B Rlor € e ot
trank&idFy Withahe ps19ekterf RicholRogfi@fsatidn/femipeiaBired. O
enbodi nents of "the invention that may afford certain
[002)1-1nef The termﬁ en-visspmairic te¢hnigne® mnmmeﬂwdémnommerthe
erred,. under the sane

I
ProgeRd oMU HRDE EocRgp EPRLFEsipt A VieeiD e nt.
[0023]€ OThERLM fﬁﬁﬁfts@ﬁd’eﬁ%tﬁmé%ﬁbMe%” gREeSs @%eﬁa’fﬁ?&é’oﬂd@ ?éast 200°

ot her enbodi ents are not useful, and is not intended
C. to exclude ot her enbodi nents fromthe

[0023] The term “polyester” refers to linear and branched polyesters.

[0024] The term “polyester syrup” means a liquid which is readily pourable at room
temperature and which contains a medium molecular weight or high molecular weight
polyester polymer in a nonreactive carrier.

[0025] The terms “preferred” and “preferably” refer to embodiments of the invention
that may afford certain benefits, under certain circumstances. However, other
embodiments may also be preferred, under the same or other circumstances. Furthermore,
the recitation of one or more preferred embodiments does not imply that other
embodiments are not useful, and is not intended to exclude other embodiments from the

scope of the invention.
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scope of the invention.[0026] Wen used wth respect
to a conponent which may be found in a mxture, the
wa 2oaideshst antial ly free of nmeans cont ai ni ng PEEESI0hH0B83241
about 5 wt. % of the conponent based on the m xture
wei ght. [0027] The recitation of a nunerical range
usi ng endpoi nts includes all nunbers subsuned within
[0026]at  Vélmepeusee with, respect B aj qompodmi whichimay b@found P2 ngxture, the

torra s g e SR o e CaBtRE S DB bR - Db gotnponent

bastQ&%smfxﬂnWe@?lta two-stage reaction is perforned.
Apparatus 10 includes an esterification reactor 12 for

[002T i The aetitativreof ohirgeniai rdnge dsing endpedttemiciudessli oumbers

subiBE] RPNt 8 1o SHEFEISEG: dieoa Toen B & Treor
[002& F?@g t1I ﬁ%r ws aﬂ e)?éxh}})lgiy éﬁgéln%f?:l HER of gnc?&ﬂp(lfcﬁﬁlsﬁtetffgﬂ@alsclosed

out nerf gas supply

prot&gid whigt abWo\s&ig\é eeatfioRivbeifontd Apparitas 10 thelieoagh
conduit 28. A carboxylic acid reactant stored in

estayidisgiaon macter 1diaz Ap1ming An ewer AigpBIehPy %‘;Ft geeryk¢atieg or

usi.n truder  32,and f.ed to.re gac
narSH BB R Bl of 437 Sl ML S RIeh 4 BRLAT syt 16 and
dn\(eﬁ - a:md)t%@l)@t Prabiicnad ﬂlsﬁﬁétﬁﬁhmohﬁhﬁ 20 éﬂdb‘l’és réﬂﬁa{/al B8 Wake through
degraded in an extruder and which na¥ be added

outieh22 olniert ghnsupplyo24 isaegudated by vEixe 26 fegzo mytoa 12 thrpegh

corf B AT R DD R 5y o o

mel‘éegﬁ%u &%uaa%zfﬁﬁ f@(‘l {Efehdtdr 1P SRAIBRHL34. hEﬂHQiér 32 may be

gl ycol reactant stored in vessel
omifted died rbgctanhs (eL gq,usmb}ftlmimor mesephﬂ@]ﬂc at®ll thay mag [be elegadta‘nm an

fed to reactor 12 thro t 40. A catal.yst
extigider Andophish BiRE SNty %g lazo @ oFBdR Felog ?% 5565}% 33 jnay
QB SR SRR SRRSO e oo
thepinay dvmishitd N a3sel B0 laghl tfecnhfe,cﬂg tefea@ooiithirouph doﬁdult 34 A
renoved fromreactor eni ng valve 52 and f
glyqah resgignt ﬁ@rﬁvdwm vessd %dua@ﬂlyé% Eﬂ@ﬁ§ﬁlﬁl)dﬁ regabkéadody \’ﬁbve 38 and fed

o ity T2 ERE Pondbt dy” LR SRR Fed R B AR goa b

valVBdPAndG8d tRhétbx1 Dinsduighl cahidin46. OALHIE cBfhpleidh b€ the esterification
reaction byproducts and evaporated nonreactive carrier

readtioppan eligomer 0sDvamdlasalss weighhpolyestarpuedvct Shisurmovet from
AN T TN A T M—
[00%"{]%0?&&&& &V 8 2" RERYEAbY ResQPbduiffed WHRhAikRIREEE m6Bnted on
shaft 64 and driven by motor 66. Reflux distillation column 68 removes reaction
byproducts and evaporated nonreactive carrier from reactor 60 and passes them through
conduit 70 to condenser 72. Condensed nonreactive carrier 73 is collected in the bottom
of condenser 72 and reaction byproducts are removed via port 74. Drain conduit 76, pump
78 and return conduit 80 enable condensed nonreactive carrier 73 to be returned to column
68. Nonreactive carrier stored in vessel 84 is regulated by valve 86 and fed to reactor 60

through conduit 88. A catalyst solution stored in vessel 90 is regulated by valve 92 and
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78 and return conduit 80 enabl e condensed nonreactive
carrier 73 to be returned to colum 68. Nonreactive
w@2anpfien3st ored in vessel 84 is regul ated by vBCWESB®GI/033241
and fed to reactor 60 through conduit 88. A catalyst
solution stored in vessel 90 is regul ated by val ve 92
andfed to reactor 60 through conduit 94. The
fed poteacion 6@ tiwatghosondein 841 Fhe pslypendeosatien reantien ispedfogugdeunder

and its progress be. nonitored in.a varie 0 .
PregRjRsanddisrogisss T PPSTRATER SSATEY o Vet f% “ﬁfi‘fifa“%g
sarfEh gt B QAT o Y RTPERD. PRRLFARGBNRGAIARon
reagtivnyic priged salbd compleiacthe polypsraidnsatios yeaatord fddiet syepol@dds

fromreactor 60 by opening valve 102 and feeding .the
remoxgad fipreptterifthy arsong rebiegid2 a4 deadingiihe reastiihprggiigid 00

The t@ri ficati on and
ﬂn%%#g%%%%%%%@%%g#mggégﬁﬁgﬁé'outIined in Fig. 1 may be
[008@ er M ebtorifiGatioh sl palydoriRa&HHidn $éa206ss dltiedh iR 1ymay be

i nvol ving ol igonerization and pol yner formation. It
refepred|to pefiesh prdoscicandbgiagsy respeeiisly InuQlVing cbigamerzafiogiangd polymer

in.the art,that the.dividing.line .
foryidye P t Al B PR G  SBI v e e
diviaaelideCbofk @ olBhetibaionsaHoR@teriFRlior @AYTBE bdfewiy hirdke draw,
pl ace in reactor 50 and sone ol igonerization may take

andghatsemierpolysass tfonmagion njaygake platedn resstariS8raad seme pHgem¢rization

Fi 9. may_ be formed in a single pressurizable
ma ?gﬁP%??l eﬁqogﬁihoms an exenpl ary schematic view of a

[oo%yngl ThE $3etiohs RRIRRN AT, 10hay Bepdiombeses siﬁgleq)g%gmzable

paratus 200 includes a pressurizabl e reactor
rea@quli Fige2ishoivtshanawempiaey schematevievnftasihgbnresttaf emP@Bmanicof the

. driven by a notor 208. Fractional, distillatjon ¢olum
dischass FFRaSie SAPTBIV A0 O PERIBANS BAEPEeoDIpPRe aifh an

. ' 6 . .

i3 SHARGnATh SRS AR IR Wby ¥ ol 2680 PRRMoh A didarion

colwfth RIW er?dlksrefBV-A Sf WaGE throtghyRlo LY t Bed ok @ppRar1atie ebgulated
nonreactive carrier fromreactor 202 and passes them

by vafreodifrend deditei neacton22dheavgh eprdanit 2184 Reflyn déstidlation column 220
i ' 225 i | | .ed in t bot f

R A S S0 S R e

pasRQiherd ABoudl @nBui¢ 9 dondédker PUNTC GlenddhohRhstive carrier 225 is

conduit 232 enabl e condensed nonreactive carrier 225
collecteth&n the bottoredf condeobar234 220 reagtigrabyposducisarargngpved via port

cfant st din vessel 240 ig | ed,usi ng extruder .
226§k o B ES PrERA g 6o TG SR Cooa e AgOpgHcive
can%&%Zg%c’Se ff‘?l%m&b% dol¥inn %2@. NRQAiHTRPlio adi tdabidRe sterdd il Pdksel 240

e onmtte or carboxylic reactants that can be
is melted using extruder 242 and fed to reactor 202 through conduit 244. As is the case for
the Fig. 1 embodiment, extruder 242 may be omitted for carboxylic reactants that can be
added in solid form directly to reactor 202 or melted in vessel 240. A glycol reactant
stored in vessel 246 is regulated by valve 248 and fed to reactor 202 through conduit 250.
An esterification catalyst solution stored in vessel 252 is regulated by valve 254 and fed to

reactor 202 through conduit 256. At the completion of the esterification reaction, an

oligomer or low molecular weight polyester product is obtained and is further reacted to
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added in solid formdirectly to reactor 202 or nelted
in vessel 240. A glycol reactant stored in vessel 246
wo 2000e2Bat ed by val ve 248 and fed to react or BORUS2009/033241
t hrough conduit 250. An esterification catalyst
solution stored in vessel 252 is regul ated by val ve
254 and fed to reactor 202 through conduit 256. At the
formamullwsteopyrop. Noareestivercafrier atorashinvesset 25his regulaséd ovadve 260

or .1 ow nol ecul ar i ght, | yest er oduct i s, obtained .
and i tq seagigr #0eihrcugh cpreps Ho A PalvpldFERY IR ceflysisioliton stored in

B e
polZ@aderatied teactivaen saticd our@idal pretsusoindt itsoprogriesy raaly bémonitored

vessel 264 is regul ated by valve 266 and fed to
by withdrewingremples ab sasppling et 37026mn vahve 27311y ersngéndhe i on
S . i )
ror AR B S ol 200 S BRSOz gponive

val eI dndfediiid thé FEhcribe ProdattaT42ifduils cadrneds td Biéipping tote 280.
pol ycondensati on reaction product syrup 274 is renoved

[0032]om FégStsbowgenothyr expaplanyshippive conaneni)Offeetrmsgorting the
disc{lgs?%gtpégrg_stg{ %;Ré{éﬁ ggrb %ng%%ﬁ%ﬁ)lﬁ regtégs(@%pg? g&{/%o A S¥ution of
the gblyeﬂéﬂﬁ n%ﬁf%ﬁ&id%%rr@.o S{/ﬁ% 32)& hlddihtiNR b ad 998 Fbrm

ol'yester syrup. Rail tan ar 302 contains polyester
polgapten poBiivis and atheminittallymon{solichprodutty.estreadily wombined (using for
nonreactive carri.er. Syr 304 conveniently be .
exaggxl . sjurer or stgtie gp)fﬁrbmt%)/ Qﬁ{?eé Ful@agtal%/q%(g?raw dd]flgfg ients without
first BAvhAcAbIBE ARG S0 bbb RS Hilaoar®l, T eadI |y combi ned
(using for exanple a stirrer or static mxer) with
[0038]her Asuiriegbdfalitarbpxytic acids ot thdirianbydeiice ot sstans tap be used in the
_first having to be nelted or, conpined with a cargier.
disqlergd Brocassy drapeasyniatveicy %smapgg 401 498 Ty flirgah gitpriication
1 - di :
readb Ry I A lre 30 B R Ea T Sl DI, SRAREE corborylic
acid$i theirtankydritles, fand @binbinatiemcthéreoss andithelestentbaltpolyrestenmity be a
limted to saturated carboxylic_ acids, unsaturated,.

satusgipe exyrsERIraied palyesiorei Theaiearbexydie scida may bs et aliphatic or
cyc%)?ﬁé}?a%fc’ g?g:gg%gg%ﬁ%/’rgg%}grﬁl ac lei%g, &eergu% ggeyrrokf ﬁnﬁteﬁ?éﬂ{r?gegggcid,

nsat car yl'Ic aci

chidiemaleaid, Fumardid i@ titaot acivcdifadonid, GneskoBigdcid, ynalic acid,
di carboxylic acids include but are not limted to .
suceinicaicisl, ghitatic acifl, drraethylalusariecicil, adipireacids seheicis acid; aelicacid,

et ! . ’ . |.' i
o-fis o, EBRERIE L BRPRRAE ik T iy Bl acia
tetr@dRIphttAGE deid SiRkabydzoptthdlic deidyRtiachlafoplithalic BB M dréndic acid,

acid, isophthalic acid (IPA), tereght alic acid (TPA),
dodd¢angdicapbx izl dcis, aist dnorbetnendry drdiggborailic acide 2.d45-naphthalene

diciposams %@%ﬁ&tg@?}g{lﬁﬁﬁa{p thent iSRS 12RBLN Al S RRL Sine

dicarboxylic acid and their anhydrides. Preferred dicarboxylic acids include terephthalic

acid, isophthalic acid, o-phthalic acid, glutaric acid, adipic acid, 1,4-cyclohexane
dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, hexahydrophthalic acid, adipic acid
and their anhydrides and esters. Esters (e.g., methyl esters) of any of the above

dicarboxylic acids may be employed in transesterification reactions. The reaction mixture
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dodecanedi car boxyl i c acid, cis-5-norbornene-2,3

-di carboxylic acid, 2, 6-naphthal ene dicarboxylic
wa@eiodrodsiret hyl - 2, 6- napht heni ¢ di car boxyl i ¢ acP@r/US2009/033241

1, 4-cycl ohexane di carboxylic acid and their

anhydri des. Preferred dicarboxylic acids include

terephthalic acid, isophthalic acid, o-phthalic acid,
mayifidesirédocontii mlmﬂiapioﬂm'a aif thonbeatbayydic @higdx anesters or minor amounts

di car.boxylic 6- napht hal ene di carboxylic aci.d,
of tHe QBRGSO ﬁgll“? %CI%W&S'% mit@%@t& nghigmit FFEFOr or example,

ethﬁﬂg%gﬁcggﬁi gxg%m%% fd'lc;rtlggl%ﬂﬁ Sdc{deb%amc%ﬂgﬂm&ﬁ lﬁée 1(%101d,

di c I c acl

1 2t4ntmnsmtrmar‘rfolx§zm haddy, I, ga,cst-bannaxeteﬂaearba@diclaom m&maﬁenhgdrides
if desired contain m nor anmounts of nonocarboxylic
or e§¥fYds or esters or minor ampunts of tri- or higher

b ™ o L

0058 DA g U O B b

glyéols foehukd inl (ﬁrea%stbnfheﬂdrﬁteﬁct&ﬁlls tﬂnclﬁem hbehibeliﬁ@ﬂed t@khehr, cyclic,
1, 2, 4-benzenetri carboxylic acid,

andpranched aliphasie d@ﬂ%barvar&{ BOBRPTS ((e: gadita abew®) carbpn atoms; aliphatic

and nhﬁégtéc deq %coFs 181 go4s(ge Jggrdé ﬁ% Iﬁlg&p‘%{ %g o at%éca%loﬁt f@)éarbon

atoﬁhmalcamfbﬁfauaﬁsethelreoﬂl ]E)&Qﬁplﬁ?tgﬁfcbfsl isetdObut eaedtilidfised to
i nclude but are not limted to |inear, cyclic, and

ethtjeneralyesd (2l ssharaddo a5 BGs BraPAYC2t atmasphasic(rsesgure).d.3-0

o SR 78, 5 B BRI 24 i -
metggpll?% ﬁ@an@cﬁprMPEIo@rEP @m CQOﬂQld"ﬁEﬂhS’Pl; 3111'1‘6;52@1@&101 (neopentyl

ycol s include but are not linited
glyest hyN@ﬁ“:eBgﬁ’ ;2@&? ClL R3¢ trimtdyl-b3-neptanedigiE TMPD, Glx@g, igitiat B.P.

2208 Pl et o ptecys) (BEPGCRRTTAShe ) BRNRG -
dlm@hglp%opﬂ@tﬂifmoxirlz BARhERAYREpAAhte( W@u@lene%lfcol @E% @4° C), 1,4-

dirret h propanedi ol (neoperit
butddedol 83 P. 221?83)(:3-,m621;1§2 145-pentanedin I(MPIBBp%riMQﬁ €d,| ]o6 hexanedml

(®B. lg 32 pralniawd@ﬁ%' gl 1118532 @eﬂ@%ﬁé&f‘&%@e}m&d
(B.l‘:‘.ﬂ."lg@JS @Qt gﬁé 1y @ r&ﬁe@ﬁéﬁ&&)ﬁe Qﬁh&anedlmethanol

buty ene nedi ol
or CHEDWMI, BZB(28E) ), Mtrh@thyll heﬁ‘eapehb]a@@elhnieﬂ@k/ﬁ@aneﬂld? di2éh@lene

o AU 8o b K

(B. 1]1 %1%5’ 23%?(%9 g}pgb A @}%ﬂgg%%%@;a ). polyethylene glycol (PEG),
hyd(dzpaﬁioﬂb em@xhﬁrmdﬂ@m)etheo,rdl&yme &hd?.glRBB(ECP, 197°C),

hept anedi ol 2- dlnethy octanedlo

polsdfﬁétfhw @th %@We -2 piEdp- thrpxymB)h@;yl -RAOPRARA. ernoraTyenst2.2-
dlmgt-flgﬁ’l, &4 ,3-8&%0196116 Eﬁop.r 4.1% }egaﬁ)n%&ﬁﬁk may be prepared without or

substantially without the use of EG or PG and instead prepared using higher boiling point
glycol(s) which in conventional polyester polymer syntheses might normally not be
employed alone. For example, the reaction mixture may be prepared using only glycols
having atmospheric pressure boiling points of at least about 196° C, at least about 200° C,
at least about 204° C or at least about 208° C. This may enable the synthesis of novel
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(B. P. 229-232C), tripropyl ene glycol (B.P. 2730,
pol yet hyl ene gl ycol (PEG, hydroqui none
whe@o2002g3xr oxyet hyl ) et her, di et hyl ene et her gl B€BUS2009/033241
(B.P. 197C), poly(ethylene ether) glycol,
2, 2- bi s- (p- hydroxycycl ohexyl ) - pr opane,
5- nor bor nene- 2, 2- di nethylol, and 2, 3-nor bornene diol.
polifdseer mebzmeirs:)lnavﬁig(dzspecéaltmgeshablp peysscabpropetties (& g oatltered

)stantially w thout the use of EG or t ead.
ory g dirg S iaton STReraF SR BE PR PEDIES ol et atable
or fo? Pééﬁp#r h@eﬁﬁbleqﬂ lpéﬁg t@tr )})ogﬁ{'n%/ st REr v R IR orPEN Preferred glycols

normal 1y not e. For exanple,
1nc]1udafztme1hylnll 3<4pmpanmag1 bg-dimefhgt-23-prepangdion 1y3 gmybnb glycol, 1,4-

avi ng atnospherjc pressure boilin ints of at |east
but%ns%éml And s ocheanedila e agstion powure a1 dEsied CapBimI0s

ofiﬁr?& a ChindUrSodleYof&Rabl Fighdie |

syﬁ{%@é?é 'ﬁo@gw%oggggte?]%gﬁinero a€%n H%?B@%F%?Iy

alcatedd, irehldinghyt sioc Binitpd ap@ethytexyled@hol, akdyelobekyl ethanol, 2,2-
| ass transition te ature sof t eni ng

[ 1
dimg8vil TorPatel ST iotsonal Eymb el HABHECEIL ebcerbk Vol

pro %; {é&?éegympetﬂa%ev(%% ug%pzsﬁran%geagﬁ ;}f‘ema ggm&pg glﬁg@%ﬁmﬁﬁ)l and

mpamtge@hﬁmmyl -I 3- propanedi ol , 1, 3-butyl ene glycol,
1, 4- butanedlol and 1, 6- hexanedlol The reacti on

[003§]xt urevarigly oficatpbysismay boemplonedor 9$teraﬁ%mﬁn gngwill be familiar to

perﬁ,ﬁna ﬁg Uiplg taﬁf) na]%{s ﬁlg}l(’ilg o'(ﬁ%to lqi;ch fety, %ang( 4 1 h?ée I%urt Fre 1o hguted to
fgﬁm%'aﬁﬂ RydalRX6mpabs@ tltarﬁuﬁ}’ﬁﬁ Qﬁlﬁ%éﬁunﬁ tzhr%ﬁéﬂppeﬂ .nilagnesmm
|

met hyl -1- propanol , Iaurgﬂ'alcohol benzyl al cohol,
calatym) mhegearsh irogy rydeqbelt, ing mtorxydeéJ caghapgigh end phosphorus

conipé)HPnE %ﬁ?qng%qunaalaag ﬁpxtglrglf)%(% ra%éii 81['y1 ela‘fr)a%ves as well as

contBihRRAL BEFWG bY thbr@ltherb S0 3&prefettativetiaval @s idaluaé Bt e Aidimited
be enployed for esterification and will be famliar to

to tmmmstabfaw (e g mtmnsmarqpylskﬁanate apd tetrelsabutyl tiRRAtp} wixed

. sts in are n gani c

e PE NS BT L aieclomes ol asals o e Hihium

and? ZirdRARE SbrHPdurdd k&dhHHth SRR ISR REEIn 1 SOPadANos. 3,056,818,
obalt, i1 ncluding oxides, carbonates and phosphorus

3,3 090 G1983,696 laky b, Oébbﬁﬁﬁxmmdstl,n catajystcioolpding dsbuiyldtanmait acid,

»-;-

t , I 1 f
it g ALY SRR
Thd da’fﬁl}s@ ﬂlaSI Qe gh%)%yeli R tsﬁfffc?eng to prBﬁltoE@t!hé QRdiRAirect
titanhat e’ an etraIS t|tanate m xed

estelrlfica!mmdsﬂtmns&smmfmmlmatead:t}(ﬁi; fgr elxamp]&abuun 5 to about 10,000 ppm

acetyl acet onate; cobalt acetate; organic titani um and
catalysh hased onitheRIYSstar ¥ibunds such as t hose di scl osed in

[00% S. %ﬁg ﬁ%ro%irc‘amdgm&%@a@&ﬁwr a direct esterification reaction (or the

hydroxyl:ester ratio for a transesterification reaction) may for example be from about 0.5:1
up to about 2:1, and preferably between about 0.5:1 and about 1.5:1, between about 0.8:1
and about 1.2:1, between about 0.9:1 and about 1.1:1, between about 0.95:1 and about
1.05:1 or between about 0.98:1 and about 1.02:1. Preferably an excess of hydroxyl is
employed, and preferably the hydroxyl:acid or hydroxyl:ester mole ratio is between about
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3,326, 965, 5,981,690 and 6, 043, 335; and tin catal ysts

i ncl udi ng n-butyl stannoi ¢ acid, octylstannoic acid and
w@rdenen2as described in U S. Patent Nos. 6, 281pGRBS2N%033241

6, 887,953. The catal yst may be enployed in an anount

sufficient to pronote the desired direct

esterification or transesterif cation reaction, for ‘
1:1 axadalpdue 26l detivebn hbbmbdtandldboﬂDDS Apbetwa¢radbost 1 Hasddbout 1.2:1,

t he polyester weight. [0036]_ The hydroxyl :acid

betyean abopbl: 1 andipbaut t %btbéwﬁfeiﬂ@h?‘i‘to‘nl ARV fy Oéérorgﬁgaveen about -
1:1 F%(g %l?)%\f ll O%SIt ef er&ts rgd Ia%f) n?aartﬂ’eqpaleg‘etl uliel %ﬁ{;ﬁ IT&{JngllY gsed for

on) rray or exa from

dirc2Pedrifdafion Wﬁére&rﬁf)ﬁéﬁlﬂl ¥xdeed YegPcol lpgidall) 1§erﬂ1pla’_f/léﬂ The
about 1.5:1, between about 0.8:1 and about 1.

distlesedmerressibus pamits 2 redigtian mfthe ampunt o tﬁéﬂ%@tﬁplﬂﬁ@fimt the start of

the SygmeayOf e ng pPuh B o EED R Kipd Qe it
bo1§x[§3f;cﬁﬁt@ @bo e ROET € lbaning pbhﬁ of ¥y oKy glya@ crhw may speed the

oxyl :ester nole ratio is between aboutl1:1 and
reacy u@tezalmr thearumehen OE@é@teaqt@saﬁ akp Hieesier 19:aftainpctpgstad

b
e OB PR SO0 a0 e
exaﬁf%%ibgﬂroimﬂﬁéi y ahqs: 1]-13@20xy1 acﬁ'?ﬁldjﬁ%f pAt dealhni @pfoRimarely

elow the ratios nornally used for direct
10,@0x anu find polyestenprodect sansh dppraxmmitaly aek8kd shydlfoxgli geabratio may

P ro%iéghﬁglgg ré ]f%%ggb’@h& Eh 2 gé}%%kq%gc?dug{ engrpﬁ?tgtg%aumber
aveBloe el A "v&e@ft Wil &€ Eﬁafd)l? %E HRMYURAST:ARM or Hﬁﬂoxyl ester mole

permts the reaction to be perfornmed usSing glycols
ratlmpprommes il lgampbthng saraﬁubmnttbmgt@@h@ramoldunng theadoprseoff the

Iene Thi s eed the re nra
esteREO el ey i e RB ik S et o oGR8y mplecular
“m¢mka1taln a targeted nunmber average nol ecul ar wei ght

or the ester oligoner or for the final polyester. For

[00&Xanp Esterifipgtionxhayeliecpeyfoamed 08hg a bataly dr confinuaws actanippocess.

He%lé\gy]éagf? Vlre(xjrg;l%g:gg{{)q%; ox) gaég,lr%%}lgéooo aggrifg!y%;)éng, or combinations
ther € IHmBGraflr ﬁa%%ﬂf HBY 2P eams@agl t SRuBBPHAY bERhR Yduring the

yester e end product

coufbdrif esterificitiag e Thoeacuhs rdemb@hzﬁre \mdlﬂnained‘ neatempsiaairp kyfficient
as the hydroxyl:acid_ or hydroxyhester nol_ e [

to PAQYPPIS seM geathn angfyoluties 0§ avatsrymethannlop Pﬂﬁ@gg;r&f%s while
avo{daxﬁé &?%:g%ﬁg)bg}goﬁ Piha %ﬂ 1? For Iﬁ%ly@sﬂ:ﬁ rdef'l{/&iaﬁéﬁxge t yze\e/hgglaﬁﬂl

avol over targeted nu
readfidh@etpehtuvsiof Bbout [2@033}5° E%E@febémﬁﬁhdém The)esteeification reaction

performed using a batch or continuous reaction
conperiemslysmay be performed at atmospheric or elevated pressure, for example at gauge
pressures from about 34 KPa (5 psi) up to about 100 KPa (15 psti), up to about 200 KPa
(29 psi) or up to about 300 KPa (44 psi). The use of elevated pressure may provide an
increased reaction rate, and the use of elevated pressure together with temperatures lower
than those employed in the absence of pressure may limit the number of side reactions.

The esterification reaction preferably forms a hydroxyl-functional and optionally acid-

functional oligomer having a greater hydroxyl number than acid number. Unlike typical
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Heati ng may be enpl oyed prior to feeding, during
feeding, during m xing, or conbinations thereof. The
W@ 200pee@sire may be held at a constant val ue oPCTEH§200%033241
vari ed during the course of esterification. The
reactants desirably are maintained at a tenperature
sufficient to pronote rapid reaction and evol uti on of
prastive dor, malehg aslal padyesttr ipeydubtgpthe disclosed/\tsitdriﬁcatim Iﬁact@pn may be

econpasition of the olig rs rived
per%ﬂaﬁﬁl BYIRg P EHECH VPRI PreﬁeE%Fc@.t{%ﬁaﬁ{wﬁr?ﬁ&%sf %B getionable.

B A IR SA i st
empslbgadahethsiervésasityemedsarentena tgoheiqads tg augﬁopthassa.ﬂigs pfagoess.
Ho gy ey Ammpanipaop 2 Br coreaerisn s Hma s gisRised inghore
detmélm ndfifr Ofic 61 ﬁé’tfx‘%?ﬁxe@é@ﬁﬁx%ﬁatﬁﬁ%?@ é?lé/k&%leg&non

| NCrease reaction ra e use o vat e

read¥io@s Shidretoriag eidyee catridd due dpspita therpesschosefl catrivan whivhsdter the
enpl oyed in the absence of pressure may limt the
reaGHQRIRIKIUEE VISERMEYr eact | ons. The esterification reaction

[00§§C]ef N abatr%gf oA c e?s m\éng {)8 n%ﬂl%gﬂ&qgg%m&@ t%@ tcblgig?é chycussed

|dfunc

in nf+eaetail bERRY. &T‘rb@hdih@rﬂlﬁtﬁllatlb’ﬁ Imdgebetused ﬁﬁ‘eﬁfoﬁ@ Wi, Iﬁﬁhanol and
meki ng solid polyester products, the disclosed

otherdweradits fonpthe estati fiasionreagtasang o fe@rrnﬁ%ycglsﬁan@ ifemployed,

nong%aé%?e%ﬁm? gﬁ a%l? éeac% Frh%{)llgdgcgt}olnl s ﬁm&p od ut%ﬁﬁézl\%on reac?gn may

for S4dngNEBE &AL Bt MBLL thadl abBut B ks tHan@bfnfltl mﬂ IbssttBartigdut 6 hours
typical l yenpl oyed intrinsic VISCOSIt» measur enent

includinh mmq:uegultad torbaitithe repplents dutnatdnclpding imedo coplwles/product.

Theytf ik Slaptftei il oS, ety B SHVETRI s Higiig MgpbtStar
weiPRigdREtet RBiIOLHIRGEE! ABY bOBoAGFRRrEE ANES A EMRENt fashion as

Feactions, nonitoring nay be carried out despite the
desmdameiria‘ergcﬁnvcacdl ers which alter the reaction mxture-

0034121 bbb ke ERe S daf br Rt uC SR Ry from
the HRERE bisAabPW¥terlTca ﬁ%x% g:'? 3h |l> 10 the e *i’@ac%b?%ge& 1 perform

renove water, byproducts fromthe
esteelf cationf (e@atas GJmFi‘ge ayt Be @irgdmteo isr @mbimedghiyic @ lsul(ﬂlu:balta‘lyst and
npl.oyed, nonreactive carrjer) to the reacgg In
alteg srcol are

nonfﬁaa@mamﬂ ak glevatpg prepyge gt s Csmpeme
rembPed $% AR H:greﬁ Mtﬁ?l%é)l%nr eﬁﬁkf@%ﬁh&h AhedhQ lﬁ}(ai%ct I%E?ably is

t han about out ours i ncl

a syh@satiiee thah@ sblét By heoidigqiradiconuf a salid éndgirodlicng \tflldmsarray of
to cool the product. The resultln? ol i onerlc pr oduct
diolrggctanisrmay Ae employed. deslyding Bigheibaifl Sn‘B]PQ?é ynggacted residuum

might otherwise be difficult to remove using vacuum and heat. For example, the disclosed
process enables use of diols whose boiling points approach or exceed temperatures at
which the polyester product might decompose. The end product typically contains
appreciable quantities (e.g., 5 wt. % or more) of nonreactive carrier. Adding a carrier
would be undesirable in the conventional approach for manufacturing medium or high

molecular weight polyester resins, since the added carrier would have to be removed to
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wei ght pol yester while still hot, or may be cool ed or

stored in any conveni ent fashion as desired and | ater
weoyeemnezl. [ 0039] The pol ycondensati on react i BCT/HE2009€33241

carried out in a different reactor fromthe reactor

used for esterification (e.g., as in Fig. 1), or in

the sane reactor used to performesterification (e.g.,

~ obtzia themdriglly-dpsirelivelid bnd)progincti S\ddingx viechsityrérluaing carrier during

sui tabl e catal yst and .ngnreactive carrier at el evated

P01¥Fr0é§§f{§ﬁ‘é°fhwau}éla§9’d{@@ it difpitto Jee INYRNGYIscaTHY Fegagsment

teciidhes SRR th@a@léﬁ%} Flif FRL &f{; e g%g ﬁgﬁ&ﬁ%h&@
visdof@stri@meeurdinenByechniguélimehiriag uedyi béfbaﬁ*feda)us dd:Spde étechresence of
product, a w der array of diol reactants may

carragrp WoYcRIter helrerstinn MHKEFREYISIOSItY-i Ree @rasted Im&é‘:é average molecular
t I
We1igﬂt ngac n%gufrf ﬁloije%ﬁm We%g;tt H@g%%r\gé%efgx 3 nagxkgelg b? ﬁ,é)bO tt(? 7,000 amu,

ve uSli ng vacuum a

5,000 ®&Ct,06ELNR MBI 66008kInRSorLEE00h 7000l SnuMTDisctakpeteddinughber
poi nts qg\ﬁ)proach or exceed tenperatures at which the
ave@gr: ¢ ahighmolrstlsfpisisht palpesteriaeipios gxasple be more

thay y@p& ?ﬁ%ll}]g? of % (R em%g BA) Ieto%adbk C?%Aue A do 18 25, 050 ‘é‘fnu

réactlv carri er a carri

7,000 2 (79 dﬁﬂd%&)OO@@Be 000 ainl£8,00M¢ETH, (oamaahu zsmvoqaczb obo famu,
manuf act uri ng nedi um or hi gh nol ecul ar wei g

10,8 tp @$1099 amass {1 800 & 2{5@0G arau. @ te éBﬁO@mmwmlla 0R8¥@16,000
to be renoved toobtain the normally-desired solid end
%roduct Addi ng a viscosity-reducing carrier during

[0048) Y CARIRRAALL ANt Wy 1 RbisbldRKEnplby By drbikydiabid dr Byth®Ryl:ester

intrinsic VISCOSIty measur enent technlques to nonitor
molehatigsaipproeching i . Agndee awsthi cineumisioness dhe palymenpinayer Agerage

TR o N o T
wh@ﬂ ﬁsﬁ{g JiRRBAC b ARrifE ﬁcﬁﬁiﬁu&’é ) 919&11{0)/ the-lfefctﬁ)ﬁﬁa &4, and may

nber average nol ecul ar wei ght for a nedium no ecul ar
be aAlsuog letsyptoloyershant thepdesired reestampindpbipt. 4ADG0ati e rﬁQm@@lng methods

amu, 5,00 o 7,0Q0 , 5,000 to 6,000 anu, or
sucf 8 thegispObeR) Periraton ala@fr@war&n%bs & AR BB Glogs molecular
vl 8 s SO STy PSSH o v
wheaniig pol?nﬁﬂfortrﬁng’iﬁa&ﬁﬁl iamderwaQ0Rrogres@bn 00ompiatioof0@t or both

to_ 20,000 anmu, 8,000 to 30 Q00 anu, .8,000,to 25, 000
of thdlisclgsegssier ehwmﬂ@w ncdy ersatiotsregesipng RiEferaply sotploys a

non-‘g %%%@m@%&%q not ed o?/fggﬁildltrl %r(r:ayglgpsqg%};s?er abt 18 yed,
witli theengih ositehiy beimgyrhpidavallabilith yﬂmezsylkerneaﬂt egsults and accuracy as good
as or preferably better than the accuracy obtainable using intrinsic viscosity measurements.
The use of near-IR analysis to monitor the disappearance of hydroxyl and acid groups is
an especially preferred technique. Nuclear magnetic resonance as described in U.S. Patent
No. 6,887,953 B2 may also be employed. The measurement results may be used to
determine whether additional starting material (e.g. additional diacid or glycol) should be
added to the reactor during the ester oligomerization or polycondensation reactions in

order to correct the reaction mixture and assist in reaching a targeted number average
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nol e rati os approaching 1:1. Under such circunstances

t he pol yner nunber average nol ecul ar wei ght can
WO pwpeas rapi dly. When form ng hi gh nol ecul arP@BU§HNI/033241

pol yesters or when using visconetric measuring

techni ques to nonitor the reaction progress, and nmay

be all too easy to overshoot the desired reaction
moleodpoweitht. Mdrevisainatec tashnitjoes may afes bocsnisinehwith viseemetric

use of gel perneati on chr.onatography to, determ.ne . .
tecliiHsa (SuRY & HeansRoNERGTE! BMGRVISCBRIY QrithE TIOBHArRf sirrer
tor@@%ﬁrrﬁbﬂ%r\?\%éjés@éfﬂig&ﬂ iolBMd hﬁ)lﬁ@dﬂd@ﬁsaﬁ& tQLtibAsTE

ohsum ng en the~polyner-tor g reaction Is

[0041]der Way polyeagr mérhe@mayr becforpliatedan obtainotageted foopdntiasfother

the di scl osed ester oligonerization

an .
tharpgiolecBlaE RiRaL 06 P PiBRIIoReEIiGs b A gHap mymgﬁrpw&y@e anolecular weight
- [ [ r
el SRR LRI S5 S KSRl ER b
sub€lasst fpolyebiet plymaicdn@itailina® goljegted polymaiHag g number
results and accuracy aswgood as or preferably bette

averagamalesala veiah €Yind bt G.OP(As 20,00 anep anek 3 hyslsoey @P%lg?é%‘;ﬁ%/to 20,
e T BB e BGA RR81 HBLBat STPOH it

oxi@S@6apA1liNedp Helyesteesbiraek Wighitesuchisabaas af@gadhg & number
resonance as described in U S. Patent No. 6,887,953 B2
averagy mullecylan sveighd rspted thamd@0fremsuerdassithan 500G amyweny l¢se than

ed to _deternkne et her addi t.ional starii teri al
12,080 % Bt Bl e ioh Py bt S Al 0 AR s a T
gredtQQhAEAC AR 1eSlhhNH0t O an@ 8 hember AveRIF. ioidul 8 Rve@dht of 7,001 to
pol ycondensati on reactions in order to correct the

20,009zemu. oPelydster pobymensiwiibisisueh subclassidvinga 42 eratps theg 25 and less
n r ayer agenol.ecul ar i ght. Non:visconetric .

tha ST PR RN < UL B b THGEE L R DRGRORLE frovide a

polyedfel ﬁblgﬁl%ﬁtlfaﬁié%nﬂ&k&@@rd&@\%ﬁ{fﬁ%_ﬁ% baf whidh id §FfiGiently flexible
viscosity or the nonitoring of stirrer torque) to

so thagrai doeting medewsting the ipolyoree résksty ¢rackinmer gakiye whereherdt iYoh

reacti.ons,. 041]. The pol yester pol r be .
anoft R beit A e B taer fr e Hou! Shlsadt spgaomati
dice[?P&Sz“ﬁH'aé’iﬁ éﬁg]iygﬁge of¥stdr O obtain properties at a given

nunber average nol ecul ar wei ght that are not avail able

[0042] coAnerietyadflcatadystsphayelok goplypstie thqpdlysoadensatiprereaction and
Jpreferred subcl ass, of pol yester pol rs contajns .
will erfré’éli‘h%éq PSS PR OB RS KR A BRI Gpights include but
| ' . .
e R (e b 00 SO cton
used ireena@intogufBcibstttaptinadtt yhef podrrondensatinn remeionxfod examnple about 5
roups. Linear polyester polyners

gﬁr)op | ene oxi de %1
toa ‘%tH%rQOQIP@Hl A hased ondha BRIy sl veigiber aver age
[00%[ 88%' %&dﬁ%%@éﬁ%&gﬁi&pﬂﬂy 80 Ql%pﬁ)%d. REprE&i@dﬁ(JQ ABnreactive

carriers include but are not limited to hydrocarbons, fluorocarbons, ketones and mixtures

thereof. The chosen nonreactive carrier may be selected based on a variety of parameters
including its azeotropic boiling point characteristics when mixed with water, any
contemplated later processing steps or storage considerations, volatile organic compound

(VOC) considerations, or the intended end uses for products which may be made from the
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12,000 amu, are also preferred. Another preferred

subcl ass of pol yester polyners has a Tg greater than
wQeoaneh2bess than 40 C and a nunber average noPEDUS209/033241

wei ght of 7,001 to 20,000 amu. Pol yester polyners

wi thin such subclass having a Tg greater than 25 and

| ess than 35 C are also preferred. For exanple, the Tg
disaimsed Ipelyestessyrurs Ol lesnanecapti v/ ¢atderangofoy esdngple paveyaeoiling point

that is non-tacky at roomtenperature Qut which is
greadgfy that fhe rhﬂgIVStquQS‘(‘Ftﬁfi ETRSTAE A ygwééhﬁi YR 8YR iy Rertored

) . ; . . X
e 3L bGP ' B R0 ot 68 Sothinehpersres
whidk fevdlyekted product reight devomposy @tuptto dt avedessydfi260a€] 260° C,
anhydride or ester. [0042] A variety of catalysts nay
2756 & @00 fad Friexapmple horasrmeHEnsaraer maakave grhoding neintjof about
nb 0 {o i AT [+ b
60 BPHATIDL B b RS0 SPUELRATO O Y E ot B 175

aboli3001 @S EPeRAdEI P e thoakavteyel darrid haes bbiling poink gicher than or equal
esterification reaction, used in anmounts sufficient to

o that ofsylenes 4 ob)andraes paefprshlyraseater than onegpalde dhgsjof kerosene

B e e T

octdRI(BIFeN 3618), nkiferaNdpity €H.P. RePB OG0 ahd MextORS HIRREIS] Mematic
carriers include but are not limted to hydrocarbons

hydtdeathons inchusing tokisno 8. BIT (i xrlenc@ R H0& 6D, ligrpia (B.P. 60-90°

chosen.npnreact.ive carrie o I gd b n_a
). SR TEry G- RRRU BT RS nEh b AR QTATIGE PR IR R
AROMATICE 5T AL AROMA TR Y618 Trott ER€oriMbHi] @adpehind RBRHELLSOL™
contenplated | ater processing steps or storage

serieofisids @t SITREL.SObIAL00) and SHHEAISOLe AdpOufnem Gbelthemical Co, and
. consj.deration or,the.intended end us f rHodu
mixifeiay SEo e e P Ere e et Jarg b A DyRE tptR.
Stodd¥ed BO9ER ArdéBe ORP! | S° C¥BMd kARt 6r, PRUEIEVRAIsbivBSts
poi nt greater than the highest expected tenperature at

inclubling turpbrgine ByRe d 6@+1 88 €l ketrags ineludingrmaethylestlyy] ketane (B.P. 80°
). w50 SRBBSH e Brbadt G aButie ittron Ehac GP, BRe 3D, methyl
an3EEHE R O CEERBASS B 188 R BhupTAENgERSIOfor )
methgirtrergicktetore (Ba. 1787 Cjrayethyheptal babnd ([P pRAC) ehd atixtutes
thergql A 13 OL St h e DB s GOTiSTs pRBRENSD y

hyd%(ﬁgrﬂéﬁy 51%3)8%431‘(‘?% ﬁ?ﬁgdtcﬁg? @%ﬁfﬂ% ke ding nQﬁ‘eéEtia@ lc§@e®Should be

an or e ylenes (140 C) and nore
emplogidas phdwdey eatabie fehaiononixane ahd toprovide a dihalqapdee methe form
(150 ©). Exenplary nonreactive carriers incl Tde, .
of apolyesist sg%h?‘g%n%?ﬁcgﬁ%cefrg_emagge Ef)e’d in a relatively high proportion

(e.g., in amounts corresponding to about 5% or more, about 10% or more, about 15% or

more, about 20% or more, about 30% or more, about 40% or more or about 50% or more
of the final polyester syrup weight). The nonreactive carrier may for example be as much
as about 95%, about 90%, about 85%, about 80%, about 70%, about 60% or about 50% of

the final polyester syrup weight. Large amounts of nonreactive carrier generally help
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octane (B.P. 126 C), mneral spirits (B.P. 140-300 C.)
and m xtures thereof; aromatic hydrocarbons including

wa 2i00geme3y B. P. 110 C), xylene (B.P. 140 C), | iBCOUSR009/033241
(B.P. 60-90 C), conmercially-available materials such
as the "AROVATIC' series fluids (e.g., AROVATIC 150
and AROVATI C 200) from ExxonMobil Corp. and the

inciShiEl thSEblytondestive seattion thée, Skorten, thSpify¢d0ensati®Dreaation cycle

. SHELLSOL Alcgg% from Shell Chemi cal Co, and m xtures

timg gptedpse thp s3qugkd SHEL8II7EHEs i ncl udi ng pet r ol eum

R

tenfﬁ)eﬂauﬁ'él b&long :ab ki podyrherrfpend atracsu{tiblPratd 503 A@S nG) yndesirably

ton in di thyl ethyl k . 80 C

oo e FAGHOR FIITREV R EVDEORRATPI b S0asbaN fo SPOBEAAN" C, abou
t o R I

21335 ePO 208 G i3 1RO 235 ¥ e Eiiifincdby et gtndb

tem‘[g}natlﬁe bhitke réints thehesteesRhet thdy theGeadspridubové drtrydctants).
etone (B.P. 192 C) and m xtures thereaqaf; and m xture

Thegfeactionfrezseht Pesiveee parysBYres bovsTBATIEYE PEase-dpEexample at
gau?%?@sagdrgs @%ﬂ%ﬁ&ﬂ@gﬁ?ﬁang#%ggfgecg &h6%d 00 9@&@2 %Ei;f,gmt;tg about 200

rrers. ICle trve carrier

KP£( )2 tp i atRuOYOIEPa (51 poiy;, 8P keatiorett0 Ka (5 8xpsily & uprtd about
rovide a final roduct in the formof a polyester

to p ( ! } . :
500skPafy3 prbe The pebysendensationreacipn peggeests mere gani¢ly gt higher

relativ hi gh preporti . Q. 5z un
b TR A0l B Ay o2
to aBBAUL3 5L BYRR pridBufes oTaBsIEt 200% SboutB5@K Pa ks iireRB%] Gbr polyesters

more, about 40%or nore or about 50%or nore of the
derivied flompashylerst glycady Fuppredizgthan) settingetha palveardensationgeaction may

may for exanpl e .be as nuch abagut 95%., about., 909
for GEARRIC B8 S AP 6k N at9q LR 505 THBATE L0k 1 biffout 6 hours
not 2834t tietol HeRBthe PAMBRIRICoSMhS BrodBétd Mthesd #h&Lard BBk ctably
of nonreactive carrier generally hel pincrease the

shoptet themw tiddinsetthahave beeni roquiredtfer coniverrtiomal sohid state polyester
§)0| ﬁcondensati on reaction cycle tine or reduce the
PolycOBHenSa¥ot i rring torque. [0044] The pol ycondensati on
[OﬂﬁgaCt ISRk ARY iR Ip%ﬁ%r%?ab@;‘ willlle & BOYYEMraPFupGh@UAhEE a solid
tenperature so fong as the polynmer forns at a suitable
(e.g,atctetined) palgsstarpthersrae fiw pdmaltied end adfact sEeral aslentagas associated

.tenmperature may for exanple be about 200 to abqut 260
wﬁbtheafgiffﬂseé PEPCESS- 4195 68Y aénareda’lgsm thﬁ%bﬂioae%bﬂﬁmstezé%fup may

e i. i .
e T LI
starting fioaea pelletizgd solide Byematiaingtiey/pdigcondersatiorertaetion under

pressures above atnospheric pressure, for exanple at
pressure rather than under vacuum, the polycondensation reaction rate may increase or the

cycle time may shorten. The polycondensation reaction mixture may be stirred, thus
further shortening cycle times. The polycondensation reaction may be performed at
reduced temperatures compared to a conventional polycondensation reaction, thus limiting
the occurrence of side reactions. The use of pressure rather than vacuum during the
polycondensation reaction may also reduce overall capital or operating costs, as vacuum

reactors can be more expensive to build or more difficult to operate than pressurized
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gauge pressures from about 34 KPa (5 psi) up to about
100 KPa (15 psi), up to about 200 KPa (29 psi), up to
W@bwoto@eD KPa (44 psi), up to about 400 KPa (B@r/pSiops/033241
or up to about 500 KPa (73 psi). The pol ycondensati on
reacti on proceeds nore rapidly at higher tenperatures.
Tenperatures of about 210 to about 250 C and nore
reagiomsf ¢t bl tebotd Ivi@veothatymepar8m o«f highaolecelssweight pdflyesters

R el GRS i B R Rl it s

el LR SBLbL B Rs ol ERPASIGRI o R 43 ko o

longdram highettemperturt esstiviheyelathaet anfntreased fiowt ofavimegenrog other
tinme to heat_ the react%pts or cool }he product,. These

purginggas Hyughdha reaelrh Muirkeaeasuremang af polecondprsationggaction
4 ti I lid stat
proflRE o B SR BINET 08T s nce the T nal

[00#6]odUTthe pésafticalolyester Sirupmaq fEaixu@pleasonsiyd stdut tdaout 95 wt.
pel | eti zed) polyester, there are

thanasplid(g{.ﬂg., . C .
% modxestiseslidsiand abeyd 9p fo ahbavt S 3y ¥rnanreaglaneaages With the desired

. . . ; : as

w0 A e ShASEr LR RS SR et

polyiRite® nGMBYENVeRIgE mobletaesl welphtB AUhedituimRolpallyesdiglit polyester syrup
coatings than is the case when starti ng{ froma

mighi farexmppls coptairabopy4 ¢ erabeut 9yt OheolyesisiceHdeandkabioghol to
a8 el s BRI Saf 50 R0 B P I o

50 ©Ybbet 20 WE YBYnredteikE edtried Ne m%ri M6lReEeNTEibhiIblyRREe byrap might
m xture may be stirred, thus turther shortening

\ _ cycl e
for exarende camiaingbbyicoiedbasiall wh % pelrestasolhdsandabpet Poiorabgut 20

gt reduced tenperatyres conpared,to.a _conventional
wt. P A HER SHT DAY DD BROR PG T4 T efeE iR and dBout 90 10
aboBEFMNE. 8 e8nrehctive 48rrief 8EAH0RNS0 toldRutSEwWR %, PoESster Rlids and
rat her than vacuum during the pol ycondensati on

abonte${ttoi aboutrlwh % nonreahtive cavier. alf desizedi additianal egyderst(inalyding
Costs, as vacuumr tor,s can be nore.expensive

nOngSEIE GRS DY FEAIY U GODBEPLTaTR Rt compreton of the

polﬁoﬁééﬁﬁﬂi@rﬁ@ﬁgfﬂﬁ% %ﬁ exénlﬁple?,rf@é&i% Q&rﬂ@f&t(@%i, REMRY Blay bBAHded once

preparation i gh nol'ecul ar wei ght polyesters” using
the tyrep dasalobsie fivientyse ashy discouragerpantiosowith shaypdyester.

ol 8P ot GOl e A LA A kat e Lo gheors
or eIREOhat RulOREE Rwi{-?lrdth? F&'}@s&?ﬁa% ?B?E&{déﬁﬁﬁbﬁ ¢&£}u&x e, g at the
tIne nrtro e

an | ncrease oW o gen or ot purgin

| act@asan&ﬂerammg for tdneperataet ar whigh ithekgedycvedensateomeneactmh occurred).

ol ycondensati on reaction progress, or a conbination
[0047] %’hg 86 SYHER My s used as is to ormgprodc'ucts or store(i: or shipped for use at

another time or in another place. A variety of shipping containers may be used, including
drums such as the drum 106 shown in Fig. 1, totes such as the tote 280 shown in Fig. 2,
rail tank cars such as the tank car 300 shown in Fig. 3, truck tank trailers, trucks, bottles,
cans, sachets and other shipping containers that will be or will become familiar to persons
having ordinary skill in the art. The chosen shipping container desirably will meet

applicable requirements for interstate shipment and applicable fire codes for storage.
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[0046] The resulting polyester syrup may for exanple
contain about 5 to about 95 wt. % pol yester solids and
W@hwanoss t o about 5 wt. % nonreactive carri erPCHiU$1909/033241
the desired anounts of polyester and nonreactive
carrier normally dependi ng sonewhat on the pol yester
nunber average nol ecul ar wei ght. A medi um nol ecul ar
[0048]i ghPrebicisestich mgy be formiedtitoni the pekastor syrepinchida babangmnot
. 40 tq abqut 95 . % pol yester. soli,ds. and about 60 to.
lﬂn’a{%‘i&‘tn%mﬁl’ F‘O’@/osﬂ\é&ﬂ’f@éﬁ‘ﬁ? %@ém md rimigns (8 sgpriogion-resistant
. . « 40 i . v
Pl B U Rl Iy e P R e P canas
packadiyeedatings peaitsriughddhbsivese xadditiees gaoiuding cedting tforffation
about 80 wt. 9% po] yester sg#ﬁds Eﬁg aboyt 95.tok$b8ut
carrRys,foalesgingpaeatie PigtiensafysS iillers Higkenss. fispapag oty
o R PR e AR AR e SO VLB e o, B
croptihyiag bgentsaid idiiators (iadlading $Aotomitidionsy maP bakombined with the

nonreactive carrier. |f desired, .additjional carriers_ .
polyestes FYIHPn G he ampeais apd, rpeselsugh additugs vl be g @l pgcqm.familiar

I - | etion of the
o p%%"%%%%‘%‘{e%%ﬁ{. nﬁ{d&ﬁ&h%%ﬁ? For exanpl e, reactive
[0049] I | @hs ifventon is€Bitlesr Sksotibyd bethadeladviag Eramples,dy mdiich all parts
has cool ed sufficiently so as to di scourage reactions
and\geggentages g5e by avtght unlegsptherwisejindigated.pr ef er r ed
enbodi nent the syrup is substantially free of
al cohols, glycols or esters that could react with the

pol yester at pol ycondensakhgiplé gnperatures (e.g., at
the actual tenperature or tenperatures at which the

pol ycondBreparation efonBighoModesuiar Weight Polysyter Resinsyr up
may be used as is to form products or stored or
[00301i ppédmixing wssecl atjuipped Wish at iagigaton, distillatiomt dedumip| candensgy,

N e
3.02@%%%}9&&5@&@%8&%& Riddrd 0.8 grabRiFA SROKTDRY £ 1S5HGhyltin

e tank car 300 shown In Fig. 3, truck tank
oxide aitdlpst §fromrArkéma Ideot tTheseactantshadsal Od: § hpdrdxytdesl ratio and did

TR B ShS R b e o BSR acove
oo LB RR LR, SO RPN b T i

nunfRPbF CDE vak bEifeRAdRSddi@mifddyaadingQOREM AT SN Buid (from
which may be formed fromthe pol yester syrup include

ExxonMobildCarpy) t¢ difvite enfd eapl ithei 4, jollporeddw| titeptipn sdhct 5N

uch. aipt.s _and priners .(e.g., rrasi on-resistan
mefiiiale ROBGHELPR G P g e e GRS DR pRRrd iso
detérRiikedGR ahddR39 mi%ﬁf%?,%y%@hi&ﬂ@ﬁ@l\@@ﬂ!@am 0" @88 8nd cool a

seal ants and adhesives. Additives including coating

furtherrsasaplep reacting the OH groups with excess anhydride to convert them to acid
groups, followed by titration with 0.1 N methanolic KOH to a pH 12 endpoint. The
reaction temperature was lowered to 180°C and additional 1,3-benzene dicarboxylic acid
was added to adjust the hydroxyl:acid ratio to 1.03:1. Polycondensation was started using
azeotropic distillation and sufficient AROMATIC 150 fluid (as nonreactive carrier) to

provide 17% aromatic hydrocarbon and 83% nonvolatile reactor contents in the distillation
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carriers, coal escing agents, pignents, dyes, fillers,

t hi ckeners, dispersing aids, flow nodifiers, viscosity
worwpfoess, antifoam agents, UV absorbers, i nhp@i/use089/033241

bi nders, crosslinking agents and initiators (including

photoinitiators) may be conbined with the pol yester

syrup. The anmounts and types of such additives will be
mixture WThé rdaetianentparaire avas irrgpeeds it Sha and thearaitioavgssel

skill in the art. [0049 The I.n g is further
PressRECYSFRIg e 19 Fee g0 %Eﬁ% atc Fﬁwaswems maintained

PR AT B Y S A e

and\¥ed Ghil hfeloxesihibdresk 8.0, Ol afimtafiged 85 Bl GRanhtr BPae was 1
with an agitator, distillation colum, condenser,

anditheresinrmeasefree from hpzee ﬂihegnes@duchn@nbmer@agﬁ@muw wight was Mn

RN o T s o Lo

di butyltin oxide catalyst (from Arkema Inc.). The
reactants had a 1.046:1 hydroxyhacid ratio and did not
i nclude EG or PG The red@izamplevs flushed with inert

wat e?”dﬁrﬁﬁg‘v&o&ﬁeﬁﬁ’%@ﬁﬁ s Wit Hol BoleB e

an aci.d punber s achi eved

d
[003Hdi né lﬂmwseﬁfsm? Wgﬁeﬁ P@Fﬁt@xﬁﬁhﬂﬁfﬂq S ne&%lsgr

o, 005 O 0, L

mo]bﬁil Shbehyeheatigarboxytib acid wad 08 gramd EASTICATR4A2( Indibunglin 3ide

catabsbl [ KoY DU Rasionygid Fo el g BEECIgge RO or PG.

e T T

wated] The &tuﬂ;rtanpératu}élg heRiost 08 6TC tu&ﬁmﬁraaiduﬁmbwsf 1206 ummeved
to 180C and additional 1, 3-benzene dicarboxylic_ac
Theyigactigadeaparafuesdp lasvereho W&@ @549 ad%%pl A e pegizens @C@bwhc acid

O Ny

azeMeiPi€aistillatdnGad sifficient ARIO)'MMHE 15(7 Purd topadvide 17% aromatic
hydr ocar bon and 83% nonvol atil e reactor contents in

hydrqwb@n@nd BB U nonrpipstieueactorpratepisae theghistillapipe paxtyre Thegeaction

te assi&cgtaaps{ﬁi §0r5 %eetagd% he e %%t\}fgs%béree)éssu?elrﬁ gﬁlé\if?@h rise to 100
KPeI ﬁﬁ'&@{) AtTUE BatdR SenifirithRi 15 8RiMdingdl &G 197¢ uhtiltdh R6d l(ihmber less than

nunber | ess than 3.0 was achi eved. The final acid
3.0 anchd trgatecsmolegular number average molecular weight of 5,500 amu are achieved.

[0052] Having thus described the preferred embodiments of the present invention,
those of skill in the art will readily appreciate that the teachings found herein may be
applied to yet other embodiments within the scope of the claims hereto attached. The

complete disclosure of all patents, patent documents, and publications are incorporated

“herein by reference as if individually incorporated.
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and the final hydroxyl nunber was 8.0. The col or as
measured on the Gardner scale was 1 and the resin was

wo e@e/160283 haze. The product nunber average noOPELUS209/033241
wei ght was Mh = 9,087 as determ ned by Gel Perneation
Chr omat ogr aphy. Exanple 2 Preparation of a Medium
Mol ecul ar Wei ght Pol yester Resin [0051] A m Xxing

Wevbsmel equi pped with an agitator, distillation colum,
condenser, thernoneter, and inert gas inlet is charged

1. wi tApBoc@safol peparimpmbdiimlordigh mphoeldt wkighBpdgestaplsgsips, which
1, 3-benzene di carboxylic acid and 0.8 granms FASTCAT

Proges® $OTHPYEYI ti n oxi de catal yst. The reactants have a
1.046:1 oxyl reac. ' not include EG or
PGéThe régi?}%rdrif@%}lﬁ%éﬁé%&vﬁéﬁngﬁert gas and heat ed
t 0 BW35C wwetrtidg fewliponler toea palpemidr polynwedr & stiffing db aleeited
tenperature is held at 235C until an acid ‘,nurrbﬁr of .
18-Bresspee andleygied tempratureareagiip Y spufaBnedthe glgeragr in 2

to I 4 < ' dcqacid
ar AR P e PRl AP ofig 70
1. @). Pokpoeoimdensatitan thesesdtiohngidtuis viagzestepid efluk to provide a
distillation and sufficient AROVATIC 150 fluid to
pr dYrepecommasHEchilution o anedium 96 highmepleadar venghs Ipatviester
reactor contents aic 1Vécha?ri8j stillation mxture. The
redety on {]errpera ure" I's Thcreased to 235C and the
reacti on vesse| pressure.is allowed to.rise tq 100 KPa
2. ( 15X piepss aeRRrngtp KRB BET FOMATS TR A RO OB
At gl j ioh 6BSlidARR tdpdvARH a targeted
tecm) dggﬁﬁgbpﬁgtﬁ}ggyﬂ{a%\?%?ageé% ecu?gr y%efljght of 5,500 anu
are achieved. [0052] Having thus described the
3. pr eA eracesh aendrditigre otasm @f whdreinmeasBhanalysisas nsedrip mdniteethe
.of skill in the art will readily appreciate that the
dls@é%ﬁ?ﬁ?ﬁh’@fﬁﬁﬂ qu‘glaéﬁ\g‘rgrm' be applied to yet other
enbodi ments within the scope of the clains hereto
4. att aehRdss abBGdRRTRLRIA 1HoMPrRIY B Md esRALARSMer from at least
patent docunents, and publications are incorporated
onelptyoel havigg 2 béiling point grsatef thandP€i dual | y i ncor por at ed. W
claim 1. A process for preparing nedi umor high

I I i ght t ) whi.ch
5. Torb B 5l R ook S Bl SGERGarm
glydd) of QRVAS EARDal RS a0 I Rint ReeriRArY BR&T. POl ymer by
stirring at el evated

6. A process according to claim 1 comprising forming the ester oligomer from a

glycol or glycols each having a boiling point greater than 200° C.

7. A process according to claim 1 comprising forming the ester oligomer from a

glycol or glycols each having a boiling point greater than 204° C.

8. A process according to claim 1 wherein the syrup does not contain alcohols,

glycols or esters that could react at polycondensation temperatures with the polyester.

9. A process according to claim 1 comprising forming the polymer at a hydroxyl:acid

or hydroxyl:ester mole ratio from 0.9:1 up to 1.1:1.
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pressure and el evated tenperature a reaction mxture
containing the oligoner in a nonreactive carrier
w@apabe3df form ng an azeotrope with water; arCI/v$2009/033241
renovi ng water fromthe reaction mxture via
azeotropic reflux to provide a syrup conprising a
sol ution of nedium or high nol ecul ar wei ght pol yester
10. pol A pescessacchrdingo ekt i coanprising forming thepglymereas: hydroxyl:acid
agcording tg claim1 further prising using a
mﬂﬁﬁﬁﬁV:§¥gﬁ@ﬁFF¥“¥£%ﬁﬁﬁgﬁ up i i'tor the conversion of
ol igoner to polyner. 3. A process according to claim?2
11.whex %k&eggea%aﬂd&fgae S 1SwheétetSBE pb19mBPRistrRinbePSverage molecular
di sappearance of hydroxyl and acid groups. 4. A

weightodds300d0 ddl0@iangr.t o clai m 1 conprising formng the
ester oligoner fromat |east one glycol having a

boi | in oint greater th 196, C. .5. rocess
12. 20 ch piites o e B dnborgindbe P ine R TR pispage molecular
weiSht ORI th130/M08 aftluycol or glycol s each having a

oiling point greater than 196 C. 6. A process

according to claiml conprising formng the ester
13. ol | 4 orasess acopndingdb eladmn lowhegtipdle polpmenhasapmbgr average molecular

.boi | oi reater than 200 C. 7. A process
‘MﬂgﬁégkgﬁmﬁogngE§Per conprising fornming the ester
ol igoner froma glycol or glycols each having a

14. boi A pRstef0icBbrdeieas thimtiNaRh&®bnipristhg fOrmnlihg ERS&ter oligomer in
according to claim1 wherein the syrup does not

the pomreadtive ghmighol s, gl ycols or esters that coul d react
at pol ycondensation tenperatures with the polyester.

9. rocess accarding.to claiml rising formn
15.¢ e BBt B sl e o Ao iRt Plfdh lsplen
alkdr@! ArBmbti®@ iy do&irbdhn, BBtrd18urh sdlvéatl PlanPddved 8615 eRCRAHEHE dtnixture

to claim21 conprising form ng the polynmer at a
thethgidr oxyl racid or hydroxyl:ester nole ratio fromo0.98:1

up to 1.02:1. 11. A process according to claim1l

wherein the | r..ha unber, avera ol ecul ar . ... .
16. we g RTOSH HogRETE Do I o O ¥ REE e g point
of 14 ®l3@prcl wherein the pol yner has nunber average

nol ecul ar wei ght of 7,001 to 30,000 amu. 13. A process

according to claim1l wherein the pol yner has nunber
17. av ek atpsespriceerdingrto claim 1 wherein the nonreactive carrier has a boiling point

of 150 to 300° C.

18. A process according to claim 1 wherein the nonreactive carrier is 5% or more of

the final syrup weight.

19. A process according to claim 1 wherein the elevated pressure is 34 KPa up to 500

KPa and the elevated temperature is 200 to 260° C.

20. A process according to claim 1 wherein the elevated pressure is 34 KPa up to 200

KPa and the elevated temperature is 215 to 235° C.
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wei ght of 8,000 to 25,000 amu. 14. A process according
to claiml further conprising formng the ester
W@bRGiogaemess i n t he nonreactive carrier. 15. A prRCBEES2009/033241
according to claim1 wherein the nonreactive carrier
conprises an al kane, aromatic hydrocarbon, petrol eum
sol vent, plant-derived solvent, ketone or m xture
21.t heA golfyestébGsyrdp gmopresss anaweaiing cardeciml airfeanpayester polymer
t he nonreactive ¢ rrler has oint of 140 t
havingp RImbey averags e g@%@&@?ﬁ?ﬁ@gf%@%ﬁ? A ygiryd number
e
M L R
propjdatee@ﬂdie gleupsaztrrdl the syrap béing freaof er suibsthahigallyi fiel of ajcohpls,
process accordlnq to.claiml wherein the
le@l%QFaQS%S ‘é@%‘f}ﬂ}t}} ¢339 Ymﬂéaﬂﬁ’ Yeongensatightenipgratiyes-
el evated tenperature is 200 to 260 C. 20. A process
22. gZCR gly@&elt %H%O%écmdhé’\@gﬂéiﬁ& it @ﬁer&h@ﬂ@%ﬁﬁgg@f RS Hef average

KPa —an he el evat ed erature Is

mol2ddart WelgBt'ﬁof(x @0Lo 15,000 layms tlmmosyaauqvveoaanpmlcsmmgs@ an alkane,
nonreactive carrier and aline pol yester pol yner

aromais hygirecarhmn BFtrolu agf¥entoplap e PlyeRt lfﬂ“’f@ Pavxfyge thereof,

ot t he
andég‘? g%\%r:& av?%gelgh% dlig)ﬁ%gephee o %?&)su St antl ally
free of ethylene oxide or propylene oxide groups and
23.th 9A$)y¢kagedapd>ly@tefr peaiuof comprisipsd eotaiadd syitdble forafhiterstate or
al cohol s ycols or esters that react wth t

eXPR ShpEIeIRY bléu Whithetrred ? BAYEERHVFR OMEgIsing2 Sogatwn of high
moBShNEL B R AERRE| Mt Bl e AL £ b

azebteopbovifDaRMubhe §dn@1dmd1m%a&éd ofor eabstangiall ¢ 6 of sleshols) glycols or
al kane, aromatic hydrocarbon, petroleum solvent,
estepy that reatvithe@e 9olyvish it PabiopARNSaiOTHieRpaTaRIres Ridecontainipg at least
o, th non tiv Aer has a boiling point of 140 to
5/6§5§K). é%E&%FU %%%éd pol yester product conprising a
cont ai ner suitable for interstate or export shipnent
24. W tAipackabed polisted peddudt &cplingetstobtimBrwiereianiys ¢aitaigerds a
solution of high nolecul ar weight polyester polymer in
shippingoffeea ke, \F@ﬂéfaﬁa?k e EaphBRkcyE form ng an

25. A packaged polyester product according to claim 23 wherein the polymer has a
number average molecular weight of 7,001 to 30,000 amu, the nonreactive carrier
comprises an alkane, aromatic hydrocarbon, petroleum solvent, plant-derived solvent,

ketone or mixture thereof, and the nonreactive carrier has a boiling point of 140 to 300° C.

26. A packaged polyester product according to claim 23 wherein the polymer has a
number average molecular weight of 8,000 to 15,000 amu, the nonreactive carrier
comprises an alkane, aromatic hydrocarbon, petroleum solvent, plant-derived solvent,

ketone or mixture thereof, and the nonreactive carrier has a boiling point of 140 to 300° C.
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azeotrope wth water, the solution being free of or
substantially free of alcohols, glycols or esters that
WO 2@ono02ss h t he pol yner at pol ycondensati on  PCT/US2009/033241
tenperatures and containing at |east 5% or nore of
nonreactive carrier. 24. A packaged pol yester product
according to claim23 wherein the container is a
27.shi Apaciggdd polyedtatproduct adrhprisih@a kontaiheosuitable fort iatekstate or
car,..25. A packaged pol yester product according,to
expertahipment w*fgwewwdﬂ hsegt?fég ¢ PelYCHELSYAUMEARSSHG Gespalipdly of a
. i 7 . .
oo B B, v S AP BBt My leockTE i for e
polwie capaislb ofi forpéig @l eonrspel wiglhtvatepl ant - deri ved sol vent,
ketone or m xture thereof, and the nonreactive carrier
has a boiling point of 140 to 300 C. 26. A packaged
pol yester product according to claim23 wherein the
pol ynmer has a nunber average nol ecul ar wei ght of 8, 000
to 15,000 amu, the nonreactive carrier conprises an
al kane, aromatic hydrocarbon, petroleum solvent,
pl ant - deri ved sol vent, ketone or m xture thereof, and
the nonreactive carrier has a boiling point of 140 to
300 C. 27. A packaged pol yester product conprising a
container suitable for interstate or export shipnent
within which is stored a pol yester syrup consi sting
essentially of a solution of high nolecular weight
pol yester polyner in a nonreactive carrier for the
pol yner capable of form ng an azeotrope with water.
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