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Conmpartnental i zed resin pellets This patent

application clains the benefit of the priority of
wQiosateSt at es Provi si onal Patent Applicati on Ber/ERL005/052254

No. 60/572,225 filed May 18, 2004; United States

Provi sional Patent Application Serial No. 60/605, 658

filed August 30, 2004; United States Provisional

Pat ent Application Serial No. 60/613,097 filed

Sept enber 25, 2004; United States Provisional Patent

CAppkirtatnbal Berd atesNa. P6OAE46, 329 fil ed January 24,

2005, and United States Provisional Patent Application

Serial No. 60/677,829 filed May 5, 2005. The

Theac bhngst odpp hiase: jpmovilsiinnathpabem £ idpplt dhei phsoniey of

i ncorpor.ated herein hy refere Fi f..the :

Yrhvé isﬁaﬁ"ﬁ?s '%%vé'hsilioélr?ﬁr eF%F%gttoAp&!elgﬁc%tﬁtg letS that O

/6 7000R6I Sedlcaf Hhyl dast 2064 £onpertedent s teed Promésional

Background of the Invention M i.pdu ial, anti
oo SeE em AT e NompeiPe: Bef elonbi e 20
Jdovarovaithei st preperidvasionlll PeteptpomenicaaritoncSesial No.
made from thernopl astic dth se terial, re
GeiaPaPBy mairsibt uSEHCRRPRE a fATtal ARPE: m XTHGeD | States
B iddehat hata theroganauslay icamsdras 1t he vasd o646, 329 filed
conponents into an artjcle such as a sheet, .fi.l M 1 patent
Fapery a’BottPe0wr &P4 njU@dtFEn nbftRy part’*ston @
AdAquantby erldiad aidqr eferen7, B afiiad evapabli @wioarly The
the preform_is often further ;Tprocessed to m_aLke .
afetHegsar Ofcl £h§§6h BECRI Bt e, RFEAC | &PPLdF3hAgs A 2T¢
£ 3gi-nd depapds,pecanmdreee conplex, multiple
conponents are needed to increase the functional
properties of the package. Barrier to vapor or

]:sipee_Lcd' fcjf"t%%”?ﬁﬁ@ﬁt?i&y‘:h as oxygen is one of the nore

I'mpor t'ant of these properties .Oxygen barrier .
Thiteriralestapre expenss vieo arediint pedleher eidf eere comprised of

at least two compartmentalized zones.

Background of the Invention

Many industriél articles are comprised of multiple components
to economically improve theilr properties. Multi-component
articles made from thermoplastic and thermoset materials are
generally manufactured.with a final melt-mixing extruder that
homogenously combines the various components into an article
such as a sheet, film, fiber, a bottle or an injection molded
part, frequently called a preform. The article, particularly
the preform, is often further processed to make another

article such as a bottle, tray, Jjar, or bag.

As packaging demands become more complex, multiple components -
are needed to increase the functional properties of the
package. Barrier to vapor or specific compounds such as

oxygen 1is one of the more important of these properties.
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desirable to mnimze their cost in the final package.

Reduced rates of oxygen transm ssion can be achi eved
wW@2008g1@assi ve or active barrier techni ques. PeGFER®05/052254

barrier techniques reduce the transm ssion rate of the

vapor or liquid into the package. By contrast, active

barrier techniques incorporate material (s) into the

wal | of the package that react (s) with the vapor or

l'iquid of concern and thus prevents their passage
okhyenghathéetonaaenéaloabke CHPERRiVDatRages it effratsdore

t he siyve r.rj.er i i t in
eri-RErs & Pnbmige TREF Ayl S AL ENE B

usi ng one extruder to nelt a major conponent and form

the article while a secaqnd g ts .t (=]
Rﬁng??aFa nd Pﬁié@pgephgjﬁggﬁégggﬁgtg?%aﬁmﬁEﬁgg%k%d ueng
pseparat eot ayestiofe t baralticl eethaiqfes.ns t Reswaleé dfarrier

the container, United States.Patent 4,501, 78 fo
CERARPAESS ddeckiBes P iorO Pl Fasetva ¥ pafr e apoT or
1ﬁﬁﬁﬁarti£§?bytﬂduxyam&b@éLng aBpol yatidest,ayectand aarrier

pol yester | ayer to nmake a nultj-layer_ container.
HERPPAEUSE at S PROSATA, BHICTHL Hi)s 0 PERchdd t Kat- 1t nt 0
pRekyaal dea€aredre hongeneens! yapbensed itk bieconcern and

pol yester in the container wall as quosgg.to thell

gy REEHEN bR thE T &58F0R ERERPE? At IRJEAIPRE Wt

contenplated by United States Patent 5,340,884, the

ol yam de may be bl ended wi th the . polyester_ durjng.the.

SEentsPagESYST BRFSESG: e JPe beRbreEHRpr BT o
4 heepoltmam deyean ihe tlenged wokth die cBht®ingol yeghes is

as it is renoved fromthe pol ycondensation reactor to .
acconPa1ahnd by eRdtRY yoRt etk ST dongitd tpdl Flay O agerponen

SRt edoin Wnid ed-St ai &s Whatient 3 5,5340n884ex bl edslt ngeMctsh the
the nolten polyester as it is renoved fromthe . .
hsoijeanderisetioh Pedct bP1pethottesPREAIE | fiET1aL 1n 2

RO yestery Ry apk denbl endiwikl thersubjed eghéowhlunt her the
container. United States Patent 4,501,781, for example,
describes improving passive,  barrier properties by
incérporating a polyamide layer and a polyester layer to make
a multi-layer container. United States Patent 4,501,781 also
teaches that the polyamide can be homogeneously blended with
the polyester in the container wall as opposed to the

polyamide being placed in a separate layer.

As contemplated by United States Patent 5,340,884, the
polyamide may be blended with the polyester during the later
stages of polyester manufacture. For example, the polyamide
can be blended with the molten polyester as it 1s removed
from the polycondensation reactor to create a homogenously
blend in a single pellet. As noted in United States Patent
5,340,884, blending with the molten polyester as it is

removed from the polycondensation reactor is not desirable if
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thernmal processing such as solid state polynerization

since undesirable color and/or haze may devel op during
W@X(_Ioe,ﬂﬂmh time at el evat ed t enperat ures. Ther ePOT/EP20851052254

obj ect of this invention is 3o allow the pellet

cont ai ni ng pol yester and pol yam de to be crystallized

and/or solid phase polynmerized w thout detrinental

i nmpact on the properties of either material . The

active barrier technique, as described in United

tSeated yPaten! p&l PR &1 5blényolidl bRe SWIECEA o gfurther

onponent in_the of .a ai | 4 i

R e i
ubdit edaiStat es1Pat emdy oF, (RZ&5 182y 59848164 dugidy extended

5,639, 815 discl ose pac I_.ng ' and. p ;
JORT P RE BB Sher BRREaa e ans Lebeb 6 br Beaving np °
iaxygenon sueh wonpodsowi ohe ipedllede amiedindingatiedyester and

organi ¢ pol yoer conponent, .pref.erabl ' :

SCHSREL i SPRY BB o aeRgiy  End 20N pan 80! LORRET B81ymexized
wiehenredasor atedI6) iapdca nehal tloxi datopertpesnopér either

(%uch as a cobalt conpound) . United States Patent
H@;??Q?éss descri bes a conposition conprising an

ethy:enlgaLly unsat ur at ed hydrocarbon oxygen scavenger

catal yze y a_pronoter  such as transition t
Wﬁ%zﬂ?}éﬁeaﬁ@réléﬁlGFFBQ}qB%etﬁfeaegfﬁﬁ %%e?npaPﬁg 4t
P%'te%ﬁ‘:hﬁl,bﬁl(ﬁﬂpw,]tc %mﬂ%@z@%caﬁ@ateamimpfﬂ keratgonent in the
counterion. Preferred netal salt re sel ect.ed from
wadhalkf gl F‘?n?@”&t%)ﬂmgﬁéﬁ?&angu‘glbbaallieaﬁ%ll)on ha8Mone to
Heogdecqanoats. djdad SakeagPagent Nindiesds 6:4@6576Batents
6, 558, 762, 6, 346, 308, 6, 365,247, a 6,%&3 85 teach .
&«92ﬂuﬁéﬁipn§hp£@fﬁﬁé'ox?&?za@V@ggo dne SSEEﬁeasp%CKaglng
Ryt adi epg oldgRmiseand yraaekihy | Roayhbe baokbomgtions

of the major polynmer matrix, suchas pol yet hyl ene,
camedpiet af e(PEHNY BEEFFTH dﬂﬁﬂbng?B%S+E%%ns include an

oxidizable organic polymer component, preferably a polyamide

States
e,

(more preferably m-xylylene adipamide, commonly referred to
as MXD6) and a metal oxidation promoter (such as a cobalt

compound) .

United States Patent 5,529,833 describes a composition
comprising an ethylenically unsaturated hydrocarbon oxygen
scavenger catalyzed by a promoter such as a transition metal
catalyst and a chloride, acetate, stearate, palmitate, 2-
ethylhexanoate, neodecanoate or naphthenate counterion.
Preferred metal salts are selected from cobalt (I1) 2-

ethylhexanoate and cobalt (II) neodecanoate.

United States Patent Numbers 6,406,766, 6,558,762, 6,346,308,
6,365,247, and 6,083,585 teach to functionalize the
oxidizable component such as a polybutadiene oligomer and

react it into the backbone of the major polymer matrix, such
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be incorporated into the wall of the container as a
separate |ayer of the container wall or conprise the
wepsneenal | . El emental or reduced netal scavePQEEBR2085/@52254
other active barrier techniques. These netals, usually
in the presence of a pronoter such as sodi um chl ori de,
are not reactive with oxygen until exposed to noisture
that triggers the reaction. The advantage of the netal
scavenger is that a pellet containing a netal based
asCavepgehylend tnsoieprhéél@tlawm HPBRYgenSufledscpraeettiqn may

contact wth J n X
BEnanBRrPET e se BF SR Bg0nt Coxt Eraar 1o the pel Ter e
169BROSEt tion d@ﬁamntelraWelﬂherrrefamrm rt@l@e@ntthif@ ‘ﬁall
triggerable system This is in stark contrast to the

previ ously di scussed organi c systens which are active
mkeanthe | agr edididesl ametadnbscedengermke@reheother active

cont ai ner or pellet ed that there e
bEEFGER F%%%%(ﬁéescow&&ﬁﬁ&sm?ﬂ%{‘ et ta eiR ppaitnce of
o 8@&dniotdry sdh @xygeaiand cathmhayeaaeprrm‘mtzadzﬂce:lve with
and/or a triggerable reactiVvi vv%
PWEETt FORAL FERARPYUE o‘?OJrFaﬁHrr?y eha) Fﬁgggﬁ%oE}éﬁt reaction.
T?Irgl ghgaﬂx?g@éagqas&hge Ib@ga[hl erscrmtaargeal 1at rddiices tpellet
ndi vi dual conponents to the throat S|nlef

qesiteiniepng B3 LdESeo SEEKPRIBT Q¥ ’n]ofm’boachg&?s %ur%xygen
dgﬂé%%tkﬂ%%eHhQnCQgﬂQQ@ﬂt%1@hembm§@ﬁb@IIbleompemmmMchat is
they format |east_ two phases, and form di sper3| ons of

r ﬁ o the

etemmiafoiocShpoRghtet i n r-FlI’“ﬁe i T EOhESTETt o%

ﬂé%%%ﬂw%%ﬁbégﬁiﬂ&¥¢@@eﬁhﬁt&é@esQﬂMb|ﬁe@@ﬂuﬁhu&akes this a
conpati ble with each other, the mnor conponents Aare
taisoered Lent &Y 2] or EBiPonknt ¢ eSFRRY MG o the

;%@ﬁi%us% med:i RS s N GRMBeN e st et 6AGH Cdre actlve when
|nterreact W th each other, such as the case wt

tHverimegediants ches CaRinad SPafﬂé&eP‘éP%n‘fofstaelé‘?rzﬁ pellet.
f@aEQCB%Ebae%hat there are some oxygen reactive compounds

that have both an inherent reactivity with oxygen and also

have a promotable and/or a triggerable reactivity, as well.

The traditional technique of making a multi-component article
with a passive barrier material introduces the individual
components to the throat of a single final melt-mixing
extruder to achieve a homogeneous mixture. Oftentimes the
components are incompatible, meaning they form at least two
phases, and form dispersions of the minor components in the
major component. In the case where the components are
soluble and thus compatible with each other, the minor
components are absorbed into a major component creating a
single phase. Sometimes, the components dinteract or
interreact with each other, such as the case with thermoset

articles.
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interactive/interreactive reactions as those reactions

whi ch upon nelt m xing, the interreactions of the
weonsalwed material s begins. The PCT/EP2005/052254

interactive/interreactive reactions are further

characterized by United States Patent 5,627,218 as

reacti ons where "the reaction tinmes of the pellet

contai ned reactants is generally long in conparison to

the tinme required for the nolding or extrusion _
Uptoedss. Theatesul ti rRptiandr ease Sofo2fpPé8ul ar SheEa@FRIFL2eS
I inkage. conpl.exi t nhan L C rid Ayl ]
PP aT e T ot oS P For CRG Il ool al Toot b et i grrden
upba fimeat shapengPosthml dimigrogeetéansbecsl | Bed ¢ontained

take.pl ace sl.owy or,an.Q d ed :
o
aGenenents ahathetéhtoed bf Uhetédn&tanest Pabgnhg5,627,218
extrusi on step is very .expensive. Each npopen S

P FPEEFLENY aWRTF at BHch SAT UG8 . %'Hlillgg c?gat Iélégu pellet

d&hltfaﬁgbﬁ &éﬁdlthﬂg?]aﬁléf fteediraylgy3begs ihorcagelrison to the
extruder. It _is therefore desirable_to_ provide
Srigl T EERkt FRam B RO GREr Udfor STF LR Sk REPESFBed Th°
el @2Ahg0nhairehBg bemplepelidy seter eddafmuRbgeofombiexity
various conpgnents within each pgllfl et . e .sol uti' on t0e .
HEnFEE e MNYG 15RSbIPEIPEFEL 8B B3N € 1958 Yo oriftient & W t A

i d 3Ol mr e £ceppmigalnext tuderriaad Siippey. t heostmolding
pre-conpounded material to the numerqus final nelt

¥ F§neRer ddéPeedubaf BEUBITFS T OXrei EFe 2 VR FR BFES ©°°
HROMRIREEATa BChh USRS economi es of scale it adds
addi ti onal processing steps. Another technique

pre- conpounds and concentrates the m nor conponents of

fhe @rddidli@nant o R nmeher kat cedringonaent édigmfntfseat: the
pell ets wherein the mnor conponents of the articleare

thmesdnt ofn e h Hingher "¢ By El S ¥ S¥hEEEIOR (HER i n&I VerY

expensive. Each component must be precisely added at each
extruder. This creates multiple handling and feeding systems
for each extruder. It is therefore desirable to provide a
single feed stream at the extruder with a single feed strean
containing the properly metered amounts of the various

components within each pellet.

One solution to the metering problem pre-compounds the
components with a larger more economical extruder and supply
the pre-compounded material to the numerous final melt mixing
extruders manufacturing the article. While pre-compounding
achieves some economies of scale it adds additional

processing steps.

Another technique pre-compounds and concentrates the minor
components of the article into a masterbatch or concentrate

of feed pellets wherein the minor components of the article
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article. In fact, the mnor conponent of the finished

article may actually be present in the masterbatch at
w@2d0eneledhi gher than the maj or conponent of thECT/EP2005/052254

finished article. The concerdrate is then physically

bl ended with pellets consisting essentially of the

maj or conponent. The physical blend is done in ratios

which create the desired ratio of the conponents in

the finished article. The physical blend can then_be .
aaddedesenthe.nf imadh nelghar xdeielext Frrer thesa efnghe firal

feed, Alternpat}] Y, e Ntk { Okhe finished
afgﬁﬁ%%ént ggn %%%%ddgggtéﬁt e f%ﬁg 8ﬁgﬁg-gﬁiin
aextrldenapsadweflgells pPrapest riadudes marserabel af a level

leed d .meter) 1111 S idle. e
hﬁageﬁ?%}r&%{fm’&lear%ﬂag%% %rgknggngﬁ{ Of£ V’é}?é‘lffl'i‘ﬁ ﬁ%uQ%{é Qi Th

conponent are very sna in the final

cahteateatdhe imast erdat chhappeobish sbilphdedf f éxighf r gpgllets
havi,ng. nore than. ane f to_t fi m %09 .
C@%FFﬁgé?g %f%%ﬂ %ﬁi;? c%g%hgiﬁﬁgﬁr.cgﬁkﬁHEEE ¥hLa physical

orpoun ai I's when the pre~
maerpotigdeshpeld etatrieguivhéshaddedtondle plesdessi ngtpei ofF the

to the final nelt_mxing step. .Often u L
COFBeBSEFAgi™ shikh Eﬁnﬁﬂﬁggﬁgglféeheat?h§e§§§g¥g§ia%%ﬁnd cen
theheases Jaeapevnadsef FaredneetoNporeng thatudegrasieat fitngle

roperties of anaother conponent. These., conpou
T ab4FPrag: B e By POURREE0Y ks fps ConpbAfne can
HY 0£8%Sd Ngo Ay - priuche Df -thhetnml eptovédssi ng itsiv@ feeds.

conpound contai ned in the c nent and rel eased. .
T G RePT D rBERS PTUBULEE AU | H RerREI ™ S7ror

WHRCeIR RGoAhthobh. tHdeniwd casenmeineathy) produrbrpf small in
t hermal _processing neans that the conpound (by

theodidee) pstiel@ased or stripped away fromthe

conponent during thermal processing. Once rel eased
fromthe first conponent, the by-product contacts _and

Thea gtas tRitbR tERe 2BRESRE! colnbohn eﬂ'{f%r Sa%th?-mp ?‘8&( GEPoF FRethen
Seeopd.gonponeid trongl eafa ta megald vexattdébut e sty pre-
compounding fails when the pre-compounded pellet requires
additional processing prior to the final melt mixing step.
Often, subsequent processing, such as exposure to heat,
generates and releases compounds from one component that

degrade the properties of another component. These compounds

can be classified as the by-products of thermal processing.

A by-product of thermal processing is a compound contained in
the component and released during thermal processing,
produced during thermal processing or both. The release of a
by-product of thermal processing means that the compound (by-
product) is released or stripped away from the component

during thermal processing.

Once released from the first component, the by-product

contacts and reacts with the second component or a by-product
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as an unwanted col or shift, odor, or gas. By-products
of thermal processing are not limted to the reaction
Wee@duotes4 but nay be unreacted nononer, | ow nDPEDTEPHNS/052254
wei ght ol i gomers, deconposing stabilizers , catal ysts
or other additives which are rel eased during thermal
processi ng. Pol yester-pol yam de bl ends are
representative of such systens. Polyesters and
pol yam des are both extrenely hydroscopic. The
ofir €ésensecohdnopspoment nte her¢ieri @ PREGEl ¥y dioiifege such
JLhe pal yner chal n feduces molgoul ar.-wehght afdproducts of
conprom ses pol yner strength. Therefore, both nust be
tderﬁgu ppj:ﬁcestsoilfq rate nedt himltre i perethat 8P§CHEeHrPERAUCES
ing the article st t i
bglg ndf¥ ?%Pﬁ HBIERGTeSS P ﬁ\gggrt y%.g”g g?‘fi%%?g D zr ?’E%?ﬁg T
deabaposiey conalbilons g,e. qptaHMIR ., oWEBT, addityivage which

ol yester an ol i de n isture to levels
a%ﬁ‘i }Elﬁ %?%ecgrcguartpn %\g]eef‘ﬁmgg%r%?%%%%ﬁgccept able linits

(>1, (xﬁppn) i I ndustrial practice is to dry the
conpounds to |ess than 50 ppm noisture.
o8 RBSh POt T e BOTSS . ofehol yan gEoherfars afs ="
s%%%§h§l|lzeE2fyﬁbﬂdr3n thanspot yaati das t kecef | bakhme¢xtremely
m xi ng extruder. The pol yester-pol yan de |l e st
hﬁérBFFéﬂ}?nneapﬁtQSfSﬁPF%roﬁbnggﬁ anlfbﬂﬁﬁ% t fal#phase
HRb1 k¥ Nghextadeier TohSir yedgcopematlieonlar| Iweight and

typically renpve at | east 50%.0f the noisture .
COBRESTHBES | RO LRRET RGO 15 TRE" t RBF el a8t yPRg o0

piieR +toDrfinAg e tpalixesteinnadi Aee py esehee 0 molding the
pol yam de creates a hjghl colgre teri

L, .

aitdcdror at FBANI FHFE i Wt eTar Prere® cGPEIBEL Aghefuch a2
e ePelyats10f, kepBaennsst yifl ¥eadapehyasteroadiitions (e.g.
pquan1 e are dried and then extruded into the fina

% iFole s a3 2eFt %érm%etw%%sp%ﬁra@é%’ BolyEdp oaf absord
Reldiete arg dideshd nrhenpr asencgrodt ppl yamsrde cpahbetsally
and then extruded

acceptable limits (>1,000ppm) . Industrial practice is to dry
the compounds to less than 50 ppm moisture. After pre-
compounding, the polyester-polyamide pellets are crystallized
and then transported to the final melt mixing extruder. The
polyester-polyamide pellets must be dried immediately prior
to addition to the melt-mixing extruder. This drying
operation will typically remove at least 50% of the moisture
contained in the compound prior to the thermal drying step.
Drying the polyester in the presence of a polyamide creates a
highly colored material. Discoloration in the final article
occurs both when the pellets of homogenously mixed polyester
and polyamide are dried and then extruded into the final
article as well as when the separated polyester pellets are

dried in the presence of polyamide pellets and then extruded

into the final article.
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into the final article.Drying under nitrogen does not

al l eviate the probl em because the by-products
w@emwsnaeed from the conponents during nitrogenPdr/gEP19g5/052254

are the same by-products gerterated during drying in

hot air. It is believed that pol yester generates

byproducts, such as acetal dehyde, during thermal

processing which is renpved during the drying process.

Brandi and Schral di (Polymer Preprints 2004 45 (1),
D92y i nulileat et tdumn tdeesy altowlésVdRtBr baghP* Ly because

rying is,create e ' I i
A i R A
defihbeapel yhaei demeThey -goloducshi faengratpd during drying in

ol yester-paql yam d VA [ a in -
hgﬁdu%}?1al §6p|%%a?F§ﬁ§;§%%r§h?Ee%%§ efﬂggttgﬁﬁgr%Fes oy
pi-egeses at isvenhbesk t hattaddevede t helumaner thegmatlhepzg¢essing

and.recircul ates the.water-fr ' i.ai n :
WE&@?aFH%h§8@0§ﬁg gPﬁéPgnaIE?ig?%ihéwﬁﬁgkﬁggétgrggggdl and
seiﬁﬁayeﬂ I(P@]_Jﬂ/ﬂli@@i]?mﬁralrﬁd ai004 the (Atet APdehyddieaites that
other materials remain and are recircul ated w h
thet erei¥e GPHOT f EFPH%PQi ﬁf‘en%Yf)%lirF@nahzisprS%%ée%& Ugg the
Rf caiBRstker hatah ldeavhkt et e@ntrd ifirpactthepopolyester with
roblem 1t is believed, that the.éinely di spersed
| PR EeCPHArITURSs HatBeaPPAY YR & r f ace area with

which to react with the by-products generated during

the drying process. It is alsq unclear ether th .
86! orcd®Fes St nofe H&n 6ﬁ’YF§§8Fr88¥9aml “Phe™ *°

S
: such™ as
Mt Beetal dehydendedt oved Myppld catthsaguenhereacthon dryer
W th oxygen. Solid phase polynerization fficiently
dondpdases tIFSCREFBELYar PRdi 5%?‘5 5§m?ﬁé%%u\%é% fyter trom the

i ringl Cr¥E$e0s1deOf thet hwhekyesiess aind pohyatnieg. the
In the solid phase pol ynmerization praocess.the pellets
et addebyda Bt eHPRF AR Ys aless tHun S A iEERpsr APuFgmoved

Alohich the spell gt s, begem deitquiddhyddi and other materials
remain and are recirculated with the water-free air, further
intensifying the problem. Use of a masterbatch has little or
no impact upon the problem. it is believed that the finely
dispersed polyamide particles have a large surface area with
which to react with the by-products generated during the
drying process. It is also unclear whether the color comes
from more than one reaction, such as one with acetaldehyde

followed by. a subsequent reaction with oxygen.

Solid phase polymerization efficiently increases the
molecular weight, as measured by intrinsic viscosity of both
polyesters and polyamides. In the solid phase polymerization
process the pellets are exposed to temperatures less than the
temperature at which the pellets become liquid. This
temperature exposure ocCCurs in the presence of a driving

force such as an inert gas or vacuum. The by-products of the
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tenperature exposure occurs in the presence of a

driving force such as an inert gas or vacuum The
whyeopnogact s of thepol ynerization reacti on ar ePCERP06%052254

fromthe pellet thus forcing an equilibriumincrease

in the nol ecul ar wei ght of the pol yner. Because the

pol yester and polyam de are both pelletized during

manuf acture, United States Patent 5,340,884 advocates

combi ning them at the point where one or the other
ppeyntefimtjmn deacinipn t srer i yerrtedaAupacttfie. pellet thus

Conbi ning the.polyeste I ' ‘
R R S R
tﬁé}pusymerandE@uﬁbbathEemle@weeerﬁﬂ@oﬁﬁﬂﬁﬁﬁédﬁhére both

p este nd pol yam.de, at t £, [
opRitFrest it B BlneEaten Dot yASEsEbs) DALrRErs, 3e0 80
a?ﬁb&htf@ﬂ@@ﬂﬁnﬁjﬁﬁkmem be shbj poird Woeamdomires vidig Eher

ermal processi.ng steps_kno as crystal lization. -

Pebirl bﬁd@g:ﬁgPﬁﬂng%ﬁt?Bhg%%%ld???%gcéﬁgsé .Eééégﬁfng the
p%ﬂ?égﬁé]t: paﬁael‘pan%@xr:sd@psh@m onseuprf thm 400Ert dsa cut into

enperature slightly |ess than the tenperatuyr .
PARIERS: RLLBEIRELS bR CBHRSSTIT St e 66 CUlringy s tep-
HORES LY PLeabiNiAOr tieONPBI gédter easdnsol 0G dselaw thre first

tenperature at which the pell et beconQ§ |i,quid, Wi .
cUtitied SER eSS PHITSH t§?§4gl,1%8ﬁu%%%%eél e &% i ‘ﬁFﬁ%OJr gnide
RakYesbapoddk Palaarditdenat thiejddtesd il tiang stepyive the

notes and the exanpl es bel ow denonstr at t.hat . .
ﬂ@?ﬁﬁ@énd@%@@e%ﬁ%§ﬁér§Eﬁp%oHﬂY¥ﬁ&i Bis %ﬁy{%ﬁgﬂiﬁ%§éﬁPde solid
ﬁﬂ@%epobﬁg§ﬁ§£itﬁtﬂﬁ§tQﬁﬁﬁtQﬁ@ﬁmgCOB%%ﬁb[ateSThéde thermal

pre-conpounds cannot be exposed to solid pha
nrolopReiPgat FBPPT O™ | GRS t heel dedts oﬁ%ng
sgﬁ'g%‘iﬂkzarlé‘@é ghth-0f the pQlnviderandabriwgidly @he pellet

ramatic color shifts. United States Patent 5, 340, §4
beoemeszebiaiid bpudsi mpf alpfe- %Bnﬁ%ﬁhdﬁﬂr%ofﬂﬁﬂﬁQEi y for
SOREEL Lt %eg;%oﬁé, blsepded 1wt hHhe:pglaresiee. athideian the

pr econmpounde
pellet becomes liquid.

%fhgemperature

While United States Patent 5,340,884 advocates combining the
polyester and polyamide at the first cutting step, it notes
and the examples below demonstrate, that homogenously
dispersed combinations of the polyamide and polyester 1in
masterbatches, concentrates . and pre-compounds cannot Dbe
exposed to solid phase polymerization conditions without
destroying the molecular weight of the polyamide and bringing
on dramatic color shifts. United States Patent 5,340,884
minimizes this by using a pre-compounded polyamide
concentrate to be blended with the polyester. While a pre-
compounded concentrate may reduce some of the effects of
subsequent thermal processing, it is not very effective. The
polyamide-polyester concentrate suffers the same problem as

the separate polyester polyamide pellets dried together.
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concentrate may reduce sone of the effects of
subsequent thermal processing, it is not very
we@tdosaticye. The pol yam de- pol yester concent r at BCHEP1065/652254
the same problem as the sepapate pol yester pol yam de
pellets dried together.In a crystallization process,
the material in the pellet noves from bei ng
substantial ly anmorphous to crystalline. Polymer
pell ets are usually anorphous but will crystallize
when subpestezdtoidreapracessi nehe Ompdtealileilni 1y jthe pellet

often expressed as_per.cent. Gryst L0 a i :
oFR e SRR R ST Ak 200, B pheine.
Pd%?ﬁéf)/p@ﬁléhe mEternisalalayd danvephwosphoids wehsi eyyefallize
the material by the djifference bet %,
W@F?sﬁ%#ﬂfﬁgeGeﬂ§itgeigdaPHeqﬁﬁ%?bhgﬁggggﬁg%%ggﬁ%%fs often
e&blYét:, ta%di: ast yéreeftﬁrcmqaeuhyiﬁeyeandr éphbhiakat enbernhieted
pol yet hyl ene terephthal ate caopol yner, .the
bengivydirg 1. 9% éHF%ﬁé?nFﬁeqﬁégﬁée |iﬁ¥§ d§%§EE€QF20f the
mJatéa"?l%aﬂma@l&? fogd %ﬁ%ﬁ%@ﬁ%ﬂﬁﬁwﬁﬁf ohe fateaiglvéy the
sanple is: - 1. L. 455-1.355) , er.e Ds_i
diénsreycer RHeresanplae| niogq(‘ﬁ cﬁt%ys%fﬁ%%?l i#ﬂ 8% Yev%|§ the
SRPpAbEe bgegleiwf mmad byydthieienijial scawmi ngolyethylene
calorinmetry (DSCor D.S .C ) which rel ates. the anpu

tefrepbshat et ogd e @P%Y?E@%ﬁi%ritﬁFeP%t%Jea%ermﬁﬁPogEtfmer'

heat pegphies t@d®ldy aisanple3sf JOOMZr ysthal | crybyalline
Pre-conpoundkgg&oxy en reactive conponents into

doelotay St flerdb™ HEY/Aaie 31k 14 | GRETS (e Cherefore for s

éyyéﬁeggﬁglgoigan1de bl end. Pre-conpoundi ng of oxygen
reactive pellets is particularly expensive becau t he
@rse —cAnBoahd&l- P tlet3P2Are WhEAEt PY et i 49 DG E iﬁa sample
qué&vgﬁ3stored and transported in the absence of

oxygen. Oxygen reactive pellets are therefore packaged

in the absence of oxygen under nitrogen into seal ed

Crystallinity levels can also be determined by differential
scanning calorimetry (DSC or D.S.C.) which relates the amount
of heat required to melt the material to the amount of heat

required to melt a sample of 100% crystallinity.

Pre-compounding oxygen reactive components into a pellet
suffers the same limitations as the polyester-polyamide
blend. Pre-compounding of oxygen reactive pellets 1is
particularly expensive because the pre-compounded pellets are
reactive with oxygen and must be stored and transported in
the absence of oxygen. Oxygen reactive pellets are therefore
packaged in the absence of oxygen under nitrogen into sealed

foil bags.

Additionally, the pre-compounded oxygen reactive pellet does
not work for post thermal treatments, such as drying. A pre-

compound of a polyester and an oxygen reactive material must
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foil bags . Additionally, the pre-conpounded oxygen
reactive pellet does not work for post thernal
wo e@atinemt s, such as drying. A preconpound of BCT/EP2005/052254
pol yester and an oxygen readtlive nmaterial nustbe dried
prior to final nmelt mxing. Thus, the pellets nust be
able to withstand the drying process. Drying with hot
air significantly depletes the capacity of the oxygen
reactive material to consunme oxygen. United States
bRatiehtd6pAD6y 766 fiamchaslithatixgost pdhyfer thatPehlets must
progcesses such Lyin ildzati : ] :
e
sdgptifisint he deyierescaiengiepgcthpabifl ithe apevIacheactive

that ,the | oss of oxygen scavenging activity can be
TR AF eﬁobflonpseurnfeoroxr!r;%ﬁsnéuch operations in the strict
absence of oxygen and limting the copolyner's

exposure_to _oxygepn after sugc ratiqn spi of
Ulntlgefii ni CatFohs, ]?‘?wi_ee%ihr reéét4rbi6g§(§§t ri g g%%%?oagjﬁﬁ& post
RISmERNPOUNGs pRoBXygen Sewrdi tayedmpieyi aldewbfihtalization,

pronot er/catal yst |n a nasterbatch containin -
RPOR L LbRPOHI B1 (Ho-] o e S era Fp0 B e e e the
RXNBEN JRAGIIMagTRIRIaball i tghizpsl theadhergethaeathbvdoss of

material in faqil bags and subsequently dries .the .
FHIEBr BHRTIPIH ohP Priesedce” Bt Aft P (T 1
A0 opk@addddhti 0n thé Ostdecd iddentl bofimoxiyggnexhdusinmiting
process. One alternative utilizes separate pell ets;
tG¥e CPBPIECE LRI FFAT S 76 GXYBER SErSt (140 EBRpaTORPS
and the other pellet containing the major conponent
and the pronoter. Several problens are cre t%d.bx this
T tigt iofe 1tmi AdmitaEorat et%t%‘i‘lfl’r?g“tof”’toﬁ‘é” rial approach

eBhsaks diffi iigdecausasofied r atidieadailon with a
caused by various specific %r avity and el ectrost gﬁll c .

e major

gramsdery 6stal vehe Hel 1%t §2SE8EBRAECE pr &R AidUdd n

component of the finished article to create an oxygen
reactive material, ships the oxygen reactive material in foil
bags and subsequently dries the masterbatch in the presence
of nitrogen or vacuum just prior to addition into the final

melt mixing extrusion process.

One alternative utilizes separate pellets: one pellet
containing the oxygen sensitive component and the other
pellet containing the major component and the promoter.
Several problems are created by this alternative. First,
accurate metering of the components is difficult because of
stratification caused by various specific gravity and
electrostatic properties of the pellets. Second, pre-
compounding the oxygen sensitive component with the other
components and adding the promoter/catalyst during the final
melt mixing step may eliminate storage costs but reintroduces

the metering difficulties and separate feed systems.
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t he oxygen sensitive conponent with the other

conponents and adding the pronoter/catalyst during the
WO pmvalitesed t mi Xing step may elimnnate storage POBEB20D:052254

rei ntroduces the netering ditfficulties and separate

feed systens. United States Patent 5,627,218, and its

conmpani on patent United States Patent 5,747,548

describe a conpartnentalized (zoned) pellet wherein

interactive or interreactive conponents are kept in
UsépadatiadempaPe bemt s 50627088, ofanchelpel ISTRFALPR tREeNt
ngggh @%%Eeg‘ébﬁ%nﬁ?%p74bP5§§aﬁéé¥§i$@t§féeﬁ ¥Ptmentalized

conmponent’s “are cheni cal reactants which are thernmally
(achewat edpelolegar t ivbiepatia | niatetrratiivs reacti dAteperprctive

utilization of, the pellet in_a ' rati T
°PPpaIot -7 edc i%??ht(:llg]ssgi%ae:%%gs 5 n% gkg%?ﬁgi %:1; Bhes ¥t the
p\?ﬂuetr eactinvélar e tdhese cofipedent s melat havelxigwct i ongtep.

ich st ,be carri.ed to conpletio ot :
ISFSaﬁgggv%éW%eé%%téLﬁﬁar 89%859%2%& n;gcrfeon&%%gﬂﬁ%g? gr owt s
wE;Iinﬁht eded Wtdighamlydiang itve tpdeentpadid cppetactinf raonghemical
econing too stiff to nold. ntras he. .

TGy APEneHPati z%ﬁljﬁe%art&oncoﬁggs% |eonp%1tlIL %i 160 Farltding
JRRkERt 0B, 627 18/pd idfl zeacthenstumnesticaf asedotroastive or
permt easy nold fill before the reaction converts .
1GESF TPPORLHRL BFF aF 20T G RS " as TP Rt oFT ar 5o e io
nfu%%CtBéjgciﬁEﬁi l()tfotb&nﬂalléﬁdreaﬁbi‘Jtﬁétnttabaqin'cx&acts can be

compounds are al nost . . universally slow. Upon nelt .
SHPRCREILERE FPA GPTTREEIIGRE OF PHEY CortalTed Rararyafglding
@%%ve}'ﬁe_th@a@trbaﬁlcf:l HFSmOBe&&ﬁiID@ ted sontfitednold. By

reactants is generally laong ih c rison to the tj .
Gosdarred tF CREDRLFEAHER or Sk Rl Fon SPrbeaskiotnat United
Efi_eastlé:st 'P_E?ehﬁcﬁ,e@@ﬁ, ZJ_Lthrﬂi’t!iQ(ildbar tBbé Z€1 @tk dd RIFageactions to

conpl exi ty enhances_physical properties and | argel

neaked peademaffdef i1 Hetrterti A PReGOTRED i RAFY £1ov
SNaNR8 21808h B0l 5 80e£8Y e LN heclilaqwed traet akacpiaserates
slowy or an oven cure can be

of the interreactive/interactive compounds are almost
.universally slow. Upon melt mixing, the interreactions of
the contained materials begin. The reaction times of the
pellet contained reactants is generally long in comparison to
the time required for the molding or extrusion process. The
resulting increase of molecular size and linkage complexity
enhances physical properties and largely takes place after
the material is formed into final shape. Post molding cure

can be allowed to take place slowly or an oven cure can be

affected at any time.

Reactive extrusion processing is typical of thermosets.
While in theory some polyester-polyamides may slightly react
in what is known as trans-amination, the reaction would Dbe
very rapid and would certainly not build molecular weight or

increase viscosity, nor would it continue after the melt-
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affected at any tine. Reactive extrusion processing is
typi cal of thernosets. Wiile in theory sone
w@eiogastees - pol yam des may slightly react in WhBCT/EB2005/052254
known as trans-am nation, the reaction would be very
rapid and would certainly not build nolecular weight
or increase viscosity, nor would it continue after the
mel textrusion step. It is known that polyethylene
terephthal ate does not react with poly mxylylene
egdgg?méﬁ?td\p@ bIt Un theepvGt difed Ratletdyiepe7tougPimptate
t eac h he_ reni;al | ts
de8Rt ArH %%%sbr %%rggékeﬁi%g|grégctaﬁ?ghﬁﬁgéﬁﬁg?i'
thernal Iy activated to participate in a chenica
reacti on_util,izati f ot I Sc} j
UapEra: PoR e tard s X 2 ancn o 8 T ehl, Py he
cahparbechncl Lidetl. dalladdi t iconthdnat oheasert woothensleeprical

reactants, the patents_al conte -chemi call v
SeBRLPNUS MBUFLI D55 SUSRTSG ¥ o Arorainy 1) bore eorare "
dwéﬁﬁbﬁﬂntﬁeﬁﬂﬂidhheubbhe.uﬁﬁaﬂﬂaﬂﬂomg bhe the pellets in a
interactivel/inpterreactive conpanents.separ s
AR " RPREAEIOR nghe BSOS Anaet pa ¥Bhbbion mey
a‘l%{&?f"tbé_:a_tiﬁélﬁ@@@ﬂ Nng Byskadstassodicated Wethtt Havd | plagmical
ne m xi ng step are avoided. Neither United_Sta :
MRRCEAPTS; 62 71918 PREF G t 6d58t at%es 5! gﬁ ®s, ?2?,‘%&%““1”
Igg@%gqglagsg?eivﬁsdi§f$mseﬁsthﬁﬁuﬁ@r@ﬁng fibers, colors,
conpartnental i zed-_ pellet when the reaction is with
Tppe Fﬁ@Fﬁaﬁnir%%%éE?ﬁb by- product of another conponent
or with a conpound external to the pellet, such as
oxygen . United States Patent 6,669,986 discloses the
RYs ekestpitiie tOSnPaACERERTAY Jeratepl’eﬁﬁaé“t%lt"ﬁ &OEPPHePE%. separate
MiNg R f tnongrystal | bzakkagpel yesiees byssunsedndang the
themwith a crystallizabl e pol yester to,grevent . .
qgmmgQCﬁge@rfgpﬁéggnéystgms associated with the final melt-

mixing step are avoided. Neither United States Patent

5,627,218 nor United States Patent 5,747,548 contemplates or

. discloses the use of a compartmentalized. pellet when the

reaction is with the thermal processing by-product of another
component or with a compound external to the pellet, such as

OXygen.

United States Patent 6,669,986 discloses the use of the
compartmentalized pellet to aid in the. drying of non-
crystallizable polyesters by surrounding them with a
crystallizable polyester to prevent blocking or sticking. To
accomplish this, United States Patent 6,669,986 teaches that
the components be chemically similar and the phenomenon being
addressed is to protect the physical shape of the non-
crystallizable polyester from sticking to itself. United
States Patent 6,669,986 neither discloses nor contemplates

using the compartmentalized pellet to protect the products
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acconplish this, United States Patent 6,669, 986
teaches that the conponents be chemcally simlar and

W b@sphsponenon bei ng addressed is to protect PEEEP2005/052254
physi cal shape of the noncrystallizable polyester from
sticking to itself. United States Patent 6,669, 986
nei t her discl oses nor contenpl ates using the

conmpartnental i zed pellet to protect the productsfroma
chem cal reaction, in particular the reaction with
fkb?rmmJTmﬁmxmﬁsiiﬁpdgﬁ?nmmhmtS@Gtiﬁhéa¥e§é?iGﬁaﬁtﬁﬁnaﬁith
xt erpal _conpound such 0 eny.n aj Wt egd
GAFL pROIRAUN SHEN AR bUE, ORYOC I BbhectBAtahn o
ekBgredli emdipaind bechehbethé ronygwt ém whién the wat er
triggers the reaction of a netal based oxygen
scavenger. As discussed earlier, this is protection
UhAeBHaSt & g ePa gh e, e, 9%6and sdodd snbbses sptesecting the

_protection fromreact.i ith a.co nd -
i9PERELERET O 't rpﬁﬁﬂeeq%éﬁgogt v e\f/englgl?%n Bﬁléte £ f atee°7S
tBat %BECE%%%Q% @@e3 bBateclearyger deotdngerof Rhediscussed
conponents fromreacting wi th oxygen.or by-pr .
QﬁFﬁé?rcoﬁﬁbﬁeﬁFsP?OEﬁFFgﬂnS%ﬁ?%sgngéﬁggr%?£4§g§§%ﬁgﬁg and
%?e@6%0?8§i%6?$béj bQQibgMEtOmnﬁéébEmHQWwith a compound or
onpartnentalized, or, zone llets . anpl f

e FEPEPBRE #ot WETHt PGt 1@31 he *@Vieé’ Tar PRAFed States
3hese Rrekks! ogonmast tionscahar @mitdedsh ofie thenpompotents

reacts with by-products of the other conponent, where
fngsh TEFCHEBE IR % 3e Opr BUTRT Ot gy consofents.

proce?siﬂg such as thernmal processing or when at | east
one of the conmponents reacts with co n [ e .
Wriiedorfrare ss keireas st Re 763y géh FBGn@q%%ga?§6.E@%Eﬂ3?§crlbe
e the | nyant | oy dbhe Rigsseitindnftventea@n bel akeactio gellets.
process and necessary articles to sinmultaneou

ar ly .
Rxtranorhels| \ofprewees idt opgadot iPESEGRES RiertihePToT 2Tt
é&e ﬁ?&@%@flé@%&ﬁpéﬁiﬁ&ﬁé‘ FHROUCta10f 1east one component

reacts with by-products of the other component, where such
by-products are the product..of further processing such as
thermal processing or when at least one of the components
reacts with compounds in the environment such as the oxygen

found in air.

Summary of the Invention

The present invention relates to a process and necessary
articles to simultaneously thermally process at least two
compounds when one of the compounds reacts to a by-product of
thermal processing or a compound in the surrounding
environment. The process involves creating a pellet of
distinct regions wherein the components are placed in the
regions so as to control the degradation of the compounds in
the pellet during subsequent processing steps dincluding

storing the pellets in an oxygen containing environment such
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thernal processing or a conpound in the surrounding
environnment. The process involves creating a pellet of
waelk@siinsb4 r egi ons wherein the conponents are pPEIER20DFI052254
the regions so as to controlisthe degradation of the
conmpounds in the pellet during subsequent processing
steps including storing the pellets in an oxygen
cont ai ni ng envi ronnent suchas air. Specifically, the
pel l et construction allows the materials to be
abheﬁﬁﬁllyspeeﬁfbdahhd nim nbzédebr qoneveresiehemldars the
reactions, w - pro t e ' i
MBEBELLT nES. HEnTHrOBerhy 7 oVant o The T oast! on of Prevens
cﬁéﬁDﬁ@BnESabﬂibﬂE pékhetbywiptrodanbk errtregsapohtsingds ugtprmal
as the, oxygen,. that occur in air n I
PRREFERLRI MU HET et XF VTRt CBF %ﬁégﬁ%%%oifné%“%%“ems
iheaﬂg?tpé%%éﬂtﬁiﬁﬁ.aﬁhﬁemuesempommﬂmmtBonhnasethe oxygen,
speci fical | i scl oses a, resin_pellet caonptisi
tBﬁfrg@ﬁc‘é’én%r_?/ t3Ve @Ofp6RBRTC %\ntlg%ylgnecﬁ" elar?(gr) f nc%ﬁ%oﬁ@rﬁcular
walghd 6Eeashd QforoRat @t tihesspeact e aygeerrsensitive
conmponent is present in a first conpartnentalized
zone, and wherein the oxygen inert conponent is
TREESSsdnt a1 SR&ANhCoaPpRs t BpBLaFicell yodesclbges a resin
subject invention further reveals ,a resin pellet
PedApEi SINGTAR1By §8n TS vEEOYert® dRT 7 03 geRtyIen
sHREEt CAFBARERT anWhel &idhdtien0Xygeib Jetaoitiate iconpienemntygen
I's present in a first conpartnentalized zone, and .
SEMEREi et FOMBRYYRN 1hePECESRpoRBNE | -‘—”ﬁFe%’ﬁ“PaFﬁmS“tal”e‘j
28eond ,goppart et | ZefhadNgerthectigbpeat ipvepttant in a
further reveals a resin pellet conprising a first
seoPpeneprPrannen SEdFtd E6RPonent wherein the first
conmponent rel eases a by-product during thermal
processing that is reactive with either the second ‘
Thenpadiecand/igveathyopr SHGERSF el 8% by Fhel&8LBngPelliet

éamg%aggﬂg’aﬁn%xygen reactive component and an oxygen inert
component, wherein the oxygen reactive component 1s present
in a first compartmentalized zone, and wherein the oxygen
inert component is present in a second compartmentalized

zone.

The subject invention further reveals a resin pellet
comprising a first component and a second component wherein
the first component releases a by-product during thermal
processing that is reactive with either the second component
and/or a by-product released by the second component, and
wherein the first component is present in a first
compartmentalized zone and wherein the second component is

present in a second compartmentalized zone.

The subject invention further reveals a resin pellet which is

comprised of a first compartmentalized zone and a second
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wherein the first component is present in a first
conpartnentali zed zone and wherein the second

w@eowponeM i s present in a second conpart nment abCwEP2005/052254
zone. The subject inventionlburther reveals a resin
pell et which is conprised of a first conpartnentalized
zone and a secondconpartmental i zed zone, wherein the
first conpartnentalized zone is conprised of a
t her nopl astic pol yester, and the second
caﬁp@apmenﬁ?xﬂzeﬁeduzane e nwinprikbedfbfsha porpanterntalized
erein the first c rt ' :Z0 nt
“PREsti . TORBFEERT O [ Be ToUAL AL e of Phn fragi o' the
spebhet coapdrwheneiizdie sewondscovparifredt &5 ZedPebyrnide,
epresents at_|east O [.Cer f
W%ﬁge?%s ﬂepg}¥%ﬁ.c e su %g%?g%ﬁgeﬁ%#§n£§%£%?éﬁﬂéﬂg%(ﬁeaSt
Otggqﬁﬁte&trgsﬁntpelketamommﬂmgbngﬂh the sregdnpmeddet, and
and a second component erein.the firs j
wEgreel et f r BTh % cé’?“é)ﬁ‘ﬁsé%%ﬁ ?sjf;f%cg o eatnre g%gﬂ@é‘ta{ Gleast
0Senpbiiyer cOMpaNdotan oxygea ceadid vesdonpelihdt - an
oxygen inert compound, a reaction pronoter; a conpound
whi ch rel eases a by-product during thermal processing
thiat su$eeact iinoewtibnei Ehethéhe seeerls conponesiin pellet

and/ or ~a by-product released by the secqnd conponent :
C@ﬁﬂrésé@ﬁoﬁdf&6ﬁﬁoﬁ8ﬁ?°ﬁﬁ?%haPé fi FPEPERT CPPBRITRG "horetn
thel S’ﬂir%j@”@@fﬂ?@ﬁeﬁ@dim&tbdﬁecs drent etief geBupheogsbeiping of
consi sting of an oxygen sensitive conmpound,. an “Xxygen

e QEYPPR EBRPBHHLE 99?39%ygenapng§¥g%gnﬁﬁﬁﬁ#§yeacomp d, an
IxERCh QRePEORBhBHund, CONMPOANEL dthigdbriokleeas s campound which
by-product during thermal processing. that is reacti%e .
ngilefRsept her Rmradust c%ﬂﬁﬁﬂ%nﬁjﬁﬂﬁgér BERE P gtuctet 1o

J&l8ased, bynt 8ehd ¥ Sthe @RROAANEcAPEndMErRiIdY drhe biyFptoduct
conmponent is gresent in a first conpartnental i zed zone

ceddamdr din the SRONE COFPRARHE i sBfledentSFopd component
S0acend; compart pept aldggd @RNefirst component and which is

selected from the group consisting of an oxygen sensitive
compound, an -.oxygen reactive compound, an Oxygen inert
compound, a reaction promoter, a compound which releases a
by-product during “thermal processing that is reactive with
either the first component and/or a by-product released by
the first component and wherein the first component 1is
present in a first compartmentalized zone and wherein the
second component is present in a second compartmentalized

zone.

The subject invention further reveals a process for thermally
treating a resin pellet comprising a first component and a
second component wherein the first component is selected from
the group consisting of an oxygen sensitive compound, an
oxygen reactive compound, an oxygen inert compound, a

reaction promoter; a compound which releases a by-product
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The subject invention further reveals a process for
thermally treating a resin pellet conprising a first
weomwpomsi and a second conponent wherein the PCT/EP2005/052254
component is selected from tifie group consisting of an
oxygen sensitive conpound, an oxygen reactive
conpound, an oxygen inert conpound, a reaction
pronoter; a conpound which rel eases a by-productduring
thermal processing that is reactive with either the
dsemglgtbenp@heptoaﬂd#ibmg athyt piadacBcEéreaydlhpyither the
second co t SECO £pone | [
SSF??%r%ﬂ?ﬁ?I?%reﬁpt%%@%% %% onent andrgv(i}rﬁggh i's the second
cespested, famana ke cgndupoupasest Wiy & igndakfgeant from the
sensitive conpound, . an gen_re ' 0 d,
f&%?genc?lﬁ%??e conp%ﬂudnd,Wth)&%leagtsi o%gg%%%geﬁpgﬁlco%un%mup
cehisehting eases @n byexyygeiuctsegsriitaget hepmpbupdocessi rrygen
that .is reactiyv vvitah ecing heer the first, Qent  eaction
TERAFOYS a BYHITFBGuct “Pel €aSEd by the first corfponent
paBaowbef eian ltda@pbhhst woimoneerfleasepr es ety produftr siuring
conmpartnental i zed ne and wherein the se :
t@&ﬁﬁ@ﬁerﬁ“ﬁ??ﬁ?%eﬁ‘?@"%n P sBEond ConPar n%%tKe gfef:zéc e first
ctéﬁl@@néﬁﬂmm@,{/\%}g dheat-iprgdtibe rebéasqeldyettheo farst component
enperature ich_is within the range of 40QC t.o a .
apgpeheret wWhicch fi-§Sht THRIEE pd om?%%séer%qcerrﬁélr afurg st
RnpwhieBnt i pal | ebnbeaagesieirgtind thBr i sfcddeb ceongidremt  is
of the Dramngs Fig. 1 deF.i c%s aresin pellet with two .
REGRFATEL FRnt sSHHOLOTETRH IR alhred g [fomprising hedting
&%ﬂfﬁegstihablfqmet Fitg. a2 t@&pbﬁhﬁuae r e5ich pes | ei tmid htiieworange
conpartnents or zones in the core-sheath configur.at. on
Qiﬁwgf%qwéocér TP ERERFEUMREER, Sur Fbungd 8 &% below' the

%e?%%grgya@%@iﬁ}?rtl"r%l']%@tltﬂeh:ahﬁ@éom& Jlighidepi cts a
resin pellet with three conpartnents or zones in a
multi-layered or sandw ch configuration..

Brief Description of the Drawings

Fig. 1 depicts a resin pellet with two compartments or zones
in the core-sheath configuration.

Fig. 2 depicts a resin pellet with two compartments or zones
in the core-sheath configuration where the core 1is
encapsulated, surrounded, or enclosed by an outer sheath
layer.

Fig. 3 depicts a resin pellet with three compartments or
zones in a multi-layered or sandwich configuration..

Fig. 4 depicts a resin pellet of three compartmentalized

zones configured in two concentric layers surrounding a core.

Detailed Description of the Invention

One benefit of the invention is directed toward thermally
processing compositions wherein at least one compound
generates and releases a by-product(s) during thermal

processing that impact(s) the properties of the final
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Fig. 4 depicts a resin pellet of three

conpartnentali zed zones configured in two concentric
WO apsns6sur roundi ng a core. Detail ed Descri ptiPeI/BP20051e52254

I nventi on One benefit of thasinvention is directed

toward thermal |y processing conpositions wherein at

| east one conpound generates and rel eases a by-product

(s) during thermal processing that inmpact (s) the

properties of the final conposition. By placing the
c@@pﬁsnf?mm.intd%segﬂﬁaﬁ@gcoﬁwartW@ﬁ?@?eﬁhé rbake | otfparate

W t e generate -:Qr.0 S i LAL M b ind i
PUPEREP BT o LhAtr Saaht TaveRl on To & G ote 1o
maxygened eacti ve systens to undergo subsequent post

thermal treatnment operations such as drying,

devol atilization, crystallization, solid state

1ROl \WTes | Zattisr andnsf Dt agé ithearpmepgen jewentégreric allow

such as air. Drying, crystallizatio [

FYLFReri2&t T 8h éz‘lyg‘%feﬁ‘&)r%éﬂ %I}%%r oseguﬁegq&glgngﬁ?%@??éﬁml
t%%b%mhﬁﬂenbpéﬂatibﬁstheﬁﬁnl pEOCesyiing, envievagedilhzation,
is inventjon occurs bhelow the te rature a ' :
FHE LRI BRI e ottt 5%8580389§%?¥$%$%ﬁ¥1f‘di%ﬁ§g5§% wnoan

AF gl EaUSEohlenZ Mik%: BG kAkernm ngle. Heating the

pellet until all the thernoplastic conponents in the
pellet is liquid is known as extrusion processing.
ALtiRQUAh By6kau Sk 0Bt PhACESSI NEbliisl aphype pblyhernmdtion are

processing, it is not the type of thermnl processin
ﬁh@%@@#cé@FQQ?%%9§orH%%%ebﬁP?%EFhi thv%%%?oﬁngﬁa %%ﬂg The

EHE¥H%HO%%o%é§EHHﬁdenﬁi§a@§@dihetﬁhﬁ,ihhehei@meacthes below
phrase "rapidly heating the pellet so that a
e f iteresrakibant 2bf YhEChel tif @ PTORert s SHEEGRES  Pecome

44#¥ﬂdie§@§9 1 Rgtid heo zoheso | dh@dM i@y &ones Mot iAtermingle.
éegﬁggﬁ t%gegggﬁgg 32¥£f|gffdtﬁgrtﬁ£¥hép\ggygco%omponents in
the pellet 4is 1liquid 4is known as extrusion processing.
Although extrusion processing 1is a type of thermal
processing, it is not the type. of thermal processing
practiced in accordance with this invention and is therefore
excluded. As used herein, therefore, the phrase “rapidly
heating the pellet so that a sufficient amount of the
pellet’s contents become liquid such that the zones

intermingle” is not a thermal treatment envisioned for the

invention.

A spécial embodiment of the invention is an inner compartment
encapsulated by an outer compartment. It should be
understood that in such an embodiment, the temperature
exposure may melt or liquefy the material in the encapsulated
core without melting the skin surrounding the core. This
pellet with a liquefied inner compartment and solid skin is

not considered a liquid pellet.
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A speci al enbodi nent of the invention is an inner

conpartnent encapsul ated by an outer conpartnent. It
wabeslithebe under st ood that in such an enbodi mTEPCT/EPI0@5/052254

tenperature exposure nmay nelig or |iquefy the nateri al

in the encapsul ated core without nelting the skin

surrounding the core. This pellet with a |iquefied

i nner compartnent and solid skin is not considered a

l'iquid pellet.That the problens of the by-product
Theacthenpassbehated wid foytmeravaictpreeesibPngaasoabtisedith

in this application ang {p. eact | Wi
thEFTRD SERP A58 B e S gRT] cant [y s edtoad L opof d i
rebichiioat ed,th hoeygn propéngpl sicersas  ofnt Hee ceApBhEREENtLY

into zones or  conpartnents el Lt

r@éﬁﬁﬁét me tSPitzgggg‘F'n%o%%ﬁ g%ﬁ%f uc}%]?%%& Iﬁl%%eem ent of the
conbedenest ],ciﬂ’dr']tﬁ conpar t oentadnpeedmpekbetofri @ nbzésethewith
exposure of_the various conponents.to the_by-pr
R R
t@lé%’gﬁﬂn;?%&&&lehitwliﬁ@ﬂppﬁemée areikepes unheactxpeesunet lpf the
external materials such as ox n.until final .nel :
e RSSO o By Blbcessins.
CONDANGHr SeHBUIMS th he X ygeygdreasény e canpooeptnarics are

prevents oxygen fromreaching the  oxygen reactive .
kewivp BHERECTIAS a i Bllr $H° i%i‘?é?ﬁ{laéﬁe ShyPpPgaggyaen wetil
SRSl i GERAGRENt 15 SUthovadesbbyimeconpiodndxyrchinert
I's chemcally simlar to the material producin

th
Ieppereatct SUBGPURAR sGPFouREYAG" mat &FF jrv%loegoﬁ%?ngnt and

ﬂHé%&ﬂ%% BQ?gQﬂ'f&éﬁ“ﬂgachiﬁbstﬁ@'bﬁ&géﬁ tdtt ipleaeedponent.
with pelletsS of the material producing the byproduct
and thermally processed. A variation of the fourth

ﬁp‘%o gﬂlﬁ% LsbdieRedine tehemycakbiust Nééddi it dofbohgnt is
placed between the by-product reactive material _fnd

e avadesi &Y Fr GRIEONg St MBIEY- goderical{y s ppmilar to the
ﬁwmﬁgbﬁenkrbﬁu@@n@ddtﬂéVeb§9ﬁﬁ§hkﬁ§nt&hﬁleih@9|B@&rounding
material does not produce the by-product. This pellet is
then placed with pellets.of the material producing the by-
product and thermally processed. A variation of the fourth
embodiment is when the chemically similar material is placed

between the by-product reactive material and the material

producing the by-product.

A fifth embodiment is an. additive compartmentalized pellet
with a high concentration of one component surrounded by a
protective layer of the other component. For example, a
pellet of 95% polyamide core zone surrounded by 5% polyester
sheath zone could be used. This pellet could be subjected to
all the thermal processes with the polyester pellets or it
could be added at the dryer feeding the extruder.
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with a high concentration of one conponent surrounded

by a protective |ayer of the other conponent. For
wex@splmeo4 a pel |l et of 95% pol yam de core zone PCT/EP2005/052254

surrounded by 5% pol yester gsbeath zone coul d be used.

This pellet could be subjected to all the thermal

processes with the polyester pellets or it could be

added at the dryer feeding the extruder.A sixth

enbodi nent pl aces at | east one acetal dehyde scavenger

Aieiﬁt$hampﬁiheﬁﬁa@dakeepsttlﬁa%mavengeﬁtéééehY@%J$®avenger
rom

18 Pi E}ée t%%]r]r% ac%t %l dehyg}?e g${%§{e§1:g%q a1 eB‘EQQYfg away from

BocesErng. ermal processing,
thbe scavengenyis dgsperses i mml t heepolgdrerdwtirihg thprmal

final pelt-m ext.r usi gn and e e i
Pieetaftithyde é‘ ? Tovet® 3ron1§gp,§59¥§§2 36 yngﬁgggggon
d@@?ekh@daeﬁﬂﬁidehydep@Bﬁﬁﬁﬁtaﬂrduglnghehehmeﬂt melt-mixing

extrusi on ste More reactant o t al

eHEEHEHOT o ﬁGﬁfSﬁ’éﬁ%%u%‘?/ ang%?%’gd p%‘fs? w%% ? SiF over
4R t adihe fq&a{astehatpcsin_,eneac_eraahdehymdcontht af:etihledehyde

pol yester i hi gh di at foll h
BOFREFR AT 6N step, ROkt { BRCSIEEY Patbnt Sher 268 0gHnt oF

2t3405884 0810 5504684 t hert eachidigsyepiecnilgh dlepersed

I ncor porat ed herein by reference tea use
pedlleani de Thd sr ebtt AWt HEandh&catAy EEEtgr eh988£??%%¥yde

dhecRel yestel RQhX@%Eer'ESWWbEytmgbﬁth&eheaﬁﬁmy following
evident to one skilled in the art that while the
thet aeledrabyeeTHatePTofStERe i nvention utilizes

pol yester.. and pol yam de, the polyanide could be
repl aced mnth any conpound whi ch reacts

Trdittady Zds tefe Falkrattisond of > &cetSl densiiy.® %r Oén.sygso 469,
éﬂgtéélcﬁ&ﬁﬁgsoEaRﬁQEhGagg41@&8%p6f§tédﬁﬂéﬁeﬂ@3bgfrﬁﬁbehnce,

are 1 ncorporated herein by reference, teaches the use
fadhet eh@atism cont ai MAlYaBigani© sEavehgdridhy BRd r §5eYenge

é%é%%l%%wkahd%QXHethgop@@&gEHQPrbgg§ﬂe§ Ot 6win@np@erefore

become evident to one skilled in the art that while the
detailed description of the invention utilizes polyester..and
polyamide, the polyamide could be replaced with any compound
which reacts with or catalyzes the reaction of acetaldehyde.
For example, United States Patent 6,274,212, the teachings of
which are incorporated herein by reference, teaches the use
of heteroatom-containing organic scavengers that react with
acetaldehyde. to form unbridged 5- or 6- member rings, with
anthranilamide being the preferred scavenger. United States
Patent 6,569,479 teaches the use of catalysts to initiate the
reaction of acetaldehyde with oxygen. Other examples of
compounds used to reduce the acetaldehyde are active
oxidation catalysts that catalyze the reaction of
acetaldehyde with oxygen, and hydride-transfer catalysts that
catalyze a hydride-transfer reaction between an organic donor

molecule, acetaldehyde, 1,8-diaminonaphthalene, 3,4-
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ant hrani |l am de being the preferred scavenger. United
States Patent 6,569,479 teaches the use of catalysts
wo eoosnidepat e t he reacti on of acetal dehyde w t hPOREB®NS/052254
O her exanpl es of conpounds2ased to reduce the
acet al dehyde are active oxidation catal ysts that
catal yze the reaction of acetal dehyde with oxygen, and
hydri de-transfer catal ysts that catal yze a
hydri de-transfer reaction between an organi c donor
dﬁamenuber,xzcamet ad@ehydeantjbragﬂdlaaﬁfﬁﬁonabhtlﬁ%?enemalonamlde'

am no , _
ata AT PR S, PO B g Bhh e anioe
3o4glﬂﬁsﬁlxyimmﬂnmme RiH- di ém nofentieméngpaphtialene, o-
i am nonapht hal en rg
nﬁrgégj{;n agl ncgrh deeN Cimac %ﬁgg?ﬁgﬁﬁ@% mer clg%%%?amlde' 3"
n%rﬁéﬁpgﬂfp&@rop@mdma , 3- hyatrioroHSehydiroxogdzoyc | acid, 4,
| r oxy. hal ned uI f oni i d_dj i um
SSAHEYIRPEY et ?apqg%&ﬁg&eﬁopyrl Yine, o 8! Aafl SR M sa1t,
bidrdiam n:g),ant m-a:rﬁwmeﬂ@@yrdidane 1 i ndethatienialokathoagpinone,

2- am nobenzenesul m de m _no- 2-
HapidpaRgbidrcord Lﬁa ?Jrn\/e % on-6"c8 a%ox%mide and 2~
Shecbedethpm1 ,hﬁ—;gfrdgiaﬁheeiaasl stoﬂg afn colaa:lttweal t pxidation

manganese salt, and a conpound rr%tm ng_an. am ne

p!ﬁi':néeéfaCBﬁdafEEBlﬁth?oﬁﬁPE?e& tRCEYart abPRt “salt,
edg8RbsBet 8h1t Theaty did deotnpansd ercagdmlsfsiy can bemine, a

sel'ected fromthe group consi sting of .hydrou
PHOEPSAPEM Ui 8B, IWP6ds %or?ﬁ](%ﬁ% BRE g aYFerrﬁ/b fougatent

rdedtal unpoxi ﬁlfdricﬁe | Sr&perdf | €addwstotech tihat séhésted from
effect is a cabl e to_ conpounds which.react with
tdeet EF@@Plyd?é’néﬁéttlﬁaseo%oHﬁ%ﬁ% ZITCRRIER c%zfl\éa%/zehydrous

dieiiaduct han ofq acpildehyntelunToer@fore the 0

phrase acetafdehyde scavenger refers to the conpound
that reacts directly with acetal dehyde or a conpound

f@aficgﬁ@éf?fgéﬂﬂ¥5ﬁéﬁga'ﬂﬂhﬂﬁtﬁﬁﬁt@fﬂﬁﬁydﬁsthﬁllcable to
anot her” conpound.” Sone of these _conpounds are
aremmeringed vitd chninea@ tSivids augtédrenyde and those compounds

which catalyze the reduction of acetaldehyde. Therefore the
phrase acetaldehyde scavenger refers to the compound that
reacts directly with acetaldehyde or a compound that
catalyzes the reaction of acetaldehyde with another compound.
Some of these compounds are described in United States Patent
Application 2005/0014929, titled Method to Decrease the
Aldehyde Content of Polyesters, the teachings of which are

incorporated herein by reference. One compound listed is
zirconium oxide. Examples of commercilally available
acetaldehyde scavengers are anthanilic acid amide

(Colormatrix Corporation, Cleveland, OH USA) and bis (2,4~
dicumylphenyl)pentaerythritol Diphosphite (Clariant
Corporation, Cesa-nox NTA0050113).
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Application 2005/0014929, titled Method to Decrease

the 5 Al dehyde Content of Polyesters, the teachings of
wawkioshi@mee i ncorporated herein by reference. OPEI/EP2005/052254

conmpound listed is zirconi um2oxi de. Exanpl es of

commerci ally avail abl e acet al dehyde scavengers are

anthanilic acid am de (Col ormatri x Corporation,

Cl evel and, OH USA) and bis (2,4- O

di cunyl phenyl ) pentaerythritol D phosphite (O ariant .
ACerpenahi enboCesennode NRAGOBOPIBY thesagéatrhal reactive to

nbodi nent. i s to.surro ma L al agli 0 +hhe py-

B pBaURet h T hmror T tbs Aot producs s by T Y
pabddact . Thiis structure could be & pollyamide surrounded by

syrrounded b | y- | - A t j ende
e L
Withe phiihaltat eofango frecing bengr et sudgagwéattey and the mixture

si mul t anepusly thernnl | rocessed. . Al tivel ¥,
W&@Pﬁ?g?ﬁavi ng®3™¢ ercfur?gr% al i zécéjeﬁ%n‘%gg?havi né’raéessed'

0¥Hen4dtivbigh ks seenptisedhafriagpdl yampdetnhetel hz¢hezones
i npternedi ate, | aver

i d b 421901 ¢4, | ;
S5 St o DD SRR E  F SEgYRl Lpgresn

dHY Ne Sl 1 oyndedabydamyouier ihayenedBatdhi thyes 42 which is

conpr.i sed pol yet hyl ene terepht hal at an al.so.be used.
cre i seFowitn Q’%ﬁﬁ’ﬁ???ﬁ?@é‘g%ﬁ?&h ar thetal i Zed T2

ABIdRIhasHr UGkUr e roVesoes 14gepr obg enshdéh is comprised
si mul t aneously thermal |

processing two or nore
ROWSHREAEEeWREReRR th e 5Mhé Egﬁﬁoﬁ%nTs?gacts with the
by- product of the other conmponent. Thermal processing
is the exposure of the pellet to ate eratugglgre ter

Tant Pol@GNg \amengtTRitERoGOY dilte doarPegheltegdnpetiet

ASrddt eV /GEHBLmBYt c B HesPEsmd Ub£Ssimsis dri@nsii ehermally
the pellet nelts . It should be noted that this

RRAARSEAOGr EWARGT DROER 2BONRE SnEPEN pRf ntSHIt GRE GPrPonent
fr{aect%o | YAy Sth\@]%—tﬂl@du@:@ VI lthieS AMeaPTdmpbadnby aThermal
skin of a polyner with a higher

processing 1is the exposure Of the pellet to a temperature
greater than 70°C, with or without,air or inert gas, such as
in a vacuum, but at temperatures less than which the pellet
melts. It should be noted that this temperature may be
greater the melt point of one of the polymers when that
polymer is encapsulated by a skin of a polymer with a higher
melt point. Drying, crystallization, devolatilization and
solid phase polymerization, also known as solid state

polymerization, as discussed below, are examples of such

thermal processing.

United States Patents 5,627,218 and 5,747,548, the teachings
of which are herein incorporated by reference, teach many
techniques for manufacturing compartmentalized pellets. In
one embodiment, there are at least two zones, or regions in

the pellet, preferably a core and a sheath. Unless otherwise
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melt point. Drying, crystallization, devolatilization

and solid phase polynerization, also known as solid
wGar@te1ed yneri zati on, as di scussed bel ow, ar ePERBEPPLEE52254

of such thermal processing. 2Bnited States Patents

5,627,218 and 5,747,548, the teachings of which are

herein incorporated by reference, teach nany

techni ques for manufacturing conpartnentalized pellets

. I'n one enbodi ment, there are at |east two zones, or
nbegdon$hen dohre-pbkheh, wiitdf eiwbl sealehrendnd asshedgRt by

t erMAs not e t l-8d zre
OBREES S FhgRECBat U FEq & ot b Parene 6 050,080 Che -

hbeachi ﬁgﬁoﬁ@owlateh aye :h&eﬁes:anqaacoxfporta?edmgiferred pellet
Srefercence is the preferred pellet structure . The
EEHES Eﬁ%ath structure is obtained using two extruders.

If athird material in another zone is desired, an

addi ti onal ex i.S requir f t e u
T§Gpﬁ¥F@Sspﬁ@tF 3I&CF858 fgrﬁﬁﬁﬁl %'S%%glna%éé QFEruderS'
ﬂMWECth§d|m£EéHﬂaﬂ ext bndeteat zode entevirefl,t ke additional

strand. At the sa t he, sheat h naterlg
ie

FEERIABILT TR HE: onggng?ﬁﬁEre§?ﬁudﬁﬁw eatﬁ Fhe riquid
f@QHCQOQQBQQnEﬁéC@éiy:maﬁéﬂﬁhﬂlwaleﬁrés wmnEadlﬁtaKESuded at

Pat ent 669, 986 di scl oses a_nultiple hol
t@ﬁpaﬁ’%ﬁ% t 8f mihGf st @ -a cbe- ts}H%af‘?i "Pel % IE_‘he _sheath

eRehS tile &erasbgath %ﬁ@pa@bﬂﬁﬂtaktiedepeihém hhalageath

a core 1 which is substantiall ered b heat
e TG B TG BE OB I AT S e e Bl E e er Tra aEates

P%%%E%dQﬂG%@t@8%h@19518£e§h§ahhlﬂlﬁné thepdigaEpﬁEratus to
( MXD6) extruded into the core 1 . i's appa e L

g felitredai AoFdiesheath maltate stFrlgnd e&’l&?gﬁs g core-
Qe TR ec LR IR RARYLAr ;%lrl(é%ntliéﬁlﬂ@yar Sgordich athich is

Fig-4. Thi's could be I
seab?srt@@éﬂaéhm dfr'Cf\feé%eéh? gguonp Isiggghby USt g, AN hegreferred

embodiment, the polyester would be extruded into the outer
sheath 2 and the polyamide (MXD6) extruded into the core 1.
It is apparent to one skilled in the art that the strand
could consist of more than two annular concentric layers,
such as Fig-4. This could be accomplished by using another

extruder and different die.

The first step is to extrude a multilayer strand. One
component is extruded in.the center of the pellet and the
other component is extruded around the center component. The
extruded multilayer strand is cut by a pelletizer before or
after it is cooled, as required, and formed into multilayer

pellets.

The strand is then cooled by conventional methods. For
example, the strand can be immersed in a water tank with cool

water. The water-cooled multilayer strand is preferably sent
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The first step is to extrude a nmultilayer strand. One
conponent is extruded in .the center of the pellet and

w0 b@sotdses conponent is extruded around t he cePCBEP2005/052254
conmponent. The extruded nul ta4d ayer strand is cut by a
pel l etizer before or after it is cooled, as required,
and fornmed into nultilayer pellets . The strand is
t hen cool ed by conventional nethods . For exanple, the
strand can be imrersed in a water tank with coo

teatae. pdheeWater -cdocredenul i ny ayerfata and sitgire, often done
preferabL% sentto the pelletizer after renoving

LYuPt §RE"nBF¥tUre, often done by a spin dryer. The
pelletizer cuts the nultilayer strand into a specified
| ength by .driving a rotary .knif o) [ s Fs
TGt tgﬁenglet)éﬂéeﬁul‘:c%saytehre sl?%lzfnl s Ti tsrﬁrtsafﬁ%dollfﬁ'l% e §ySPQleled
1eRlganary farimimg t |ayerypaldides conprtiesi ige.he Byreutting
material and the sheath material. are pobtai ned,
tGenerBl tLABYET | aJBT 2RI 13 s %ﬁtf%%ﬁlOﬁ?%ﬁ'e %F%k@?%?
Rf1tahaybr? $61 BetBN abeppBaihactittedcoThe mateseitl and  the
invention is also nqt limted to pellets nmade from
shepdRdatesiabxarpl WP SPeveal ed in United States
Patent 5,627,218, the thernoplastic polyners can be
cast into layered sheets that are_then cut in a cub%:r of
Frorgenaradel |MULGFHE YRt RRIheS Sy J6Hr &1 SOTB\%lCFeay%%%r?e ©

M he  of ef egh-Sthacitiavhed.a gast pseseatuiavehtion is
this invention is depicted in th

- 3. 1In the

Sasvioch IGmiageFBAPEbRSET TRAT D Tobr e Freat FEksEXamP1es
Jbshf eeLaYEL$ Whgr eivhitha mdldied ayeitdd | sssanupkhed the

etween a first outer layer 31 and.a second oHte% ts that
thpopd2stiTh@od yRpEP t ABAt BRI £tz dRES JaNeped sheets tha
glassidd ediasi £ i &dle cIRArdTRANLAL Zathe figimans ee@ndture
conpartnental i zed zone, and sequentially | abeled with
Bachvionclansrag ZHe mpbeprefyrred structure for a cast

structure of this invention is depicted in Fig - 3. In the

form

sandwich or layered construction there are at least three
layers wherein the middle layer 33 is sandwiched between a

first outer layer 31 and a second outer layer 32.

The compartmentalized =zones can be classified as a first
compartmentalized zone, a second compartmentalized zone, and
sequentially labeled with each increasing zone number. For
instance, a core-sheath design has a minimum of two
compartmentalized zones. The core sheath design could have

more zones depending upon the number of concentric rings.

The size of the compartmentalized zone distinguishes it from
a zone associated with a homogenous dispersion. The
homogenous dispersion creates =zones, but they are finely

divided with each zone representing a very small percentage
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i nstance, a core-sheath design has a m ni mum of two
conpartnental i zed zones. The core sheath design could
whawwe/1nwpe zones dependi ng upon the nunber of PCT/EP2005/052254
concentric rings . The size2ef the conpartnentalized
zone di stinguishes it froma zone associated with a
honogenous di spersion. The honpbgenous di spersion
creates zones, but they are finely divided with each
zone representing a very small percentageof the total
o¥oldire wftalhevpiinet of Theecmedetrent B¢ zegmpanereitalized
reat er percent v
PEeoabl T\ POchaners Seed ot ner (i S Rasy POk R -

ehonst us e core sheath shown in
Figure 1 . The percentage of t he volune of the

conpart nent, I|z d zone_(cqre).r LV t olg,

TheF| &6 i€ %6® 5Fa% e dran tg% 0 o%%e5%§¥%ﬁto o n
rdgamet er1 of tTHk cy@emdencageporef(nwthé t hgopainket . Oﬁhe the
ratio of the ra morks IS 0 .
cREPastPRRt Bt I%ﬁﬁﬁ ﬁﬁoﬁ tﬁ%f :begfbn% |g£§%é Bgﬁiﬁf s
dhhe reat booof thbed dirmierss afhet kerkoltes tbastiiagetée of the
strand. The actual ratio can§$e nmea %

d
cggégﬁﬁpﬁﬁlep@€F+%ﬁ ﬁ?CFBECBﬁ %erg%ﬁo J% the radii

sCEpic
WLARI BakkL0oRs Q%lQEPaW%hboﬁa@ﬁotEEnCBﬁpeﬂemmate@dby looking

calculating the required volu associ at he .densjt
agdjtiist EHTRBPGRAR BFC tFRA redifer (?%}t’réi’né’%tyii oalrr)leJC gls of

SRPasidentakiczed zane, stheny ol unehef ddieaaoneatirst che be
at | east 0.001 percent of the total ,volune o

resiard Y (EAbL ST GIGE7OPu SBEPEERE) s MTGFESCoPie

éyéﬂyﬁﬁkggn mbkhséﬁaféﬁﬁﬁn(bﬂ-ﬁﬂﬂ Qﬁﬁmﬂ@bﬁeatahhecﬁmstlatlng
preferred. One explanation for the su erlorl of the

tthel Tledeé RPBNBALIRR| 3 eS8 teRat e hE ed weight of

tHLa%%%%QEre&hébﬁﬁﬁﬂéﬂﬁéa conponent is not exposed to
the rel eased by-product. In nost thernmal processes,

the by-products radiate outward fromthe center of the
Tﬂ?h&?taa@%ﬁﬂgggﬂéﬂ%aﬁaE@HgaoBQ? pPRLY{BIuA® bhethe zone must

be at least 0.001 percent of the total volume of the pellet.
In practicality, 0.01 volume percent is more preferred, with

at least 0.1 volume percent the most preferred.

One explanation for the superiority of the multi-component
pellet 1is that through proper placement, the reactive
component is not exposed to the released by-product. In most
thermal processes, the by-products radiate outward from the
center of the pellet and diffuse through the polymer to the
outer wall where the by-products are removed from the pellet
surface. It is therefore believed advantageous, but not
essential to the invention, to place the component releasing
the reactive by-product between the outer wall of the pellet
and the component that reacts with the by-product. A
polyester sheath and polyamide core is an example of this

structure. The reverse structure of placing the reactive
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outer wall where the by-products are renoved fromthe

pellet surface. It is therefore believed advant ageous,
wheiosnotedessential to the invention, to pl ace PEEEP2005/052254

conmponent rel easing the reaeki ve by-product between

the outer wall of the pellet and the conponent that

reacts with the by-product. A polyester sheath and

pol yam de core is an exanple of this structure. The

reverse structure of placing the reactiveconponent
cbabweent t hetwadh &hd whdlcemporfdiet FEIRSASIg fHeasing the

by- product [.d S - t active
byé g ?%%tcgﬁpgﬁeﬁgg%bs%@%I§¥dgg§g§§%gkgggugﬁsg%%%rf%g )
cbhponeatt ipoesc¢bigomadradiTige aid f dispedorhngurthigcereactive

area i s_anot her possible explanation for the inproved
co8PPBrEnce of the conpartnental i zed heter ogeneous

structure over the honbgeneous dispersion. The

honogeneous di spersi on breaks up_the.reactiy terialipg
Thfit o C%iﬁtgerﬁé‘f:ﬁ cl'ds | %%%/]Eancge a ??%%ren&gus gaﬂr%tﬁlnéposﬁbgél ©
espnbaseianea ayai |l abhe toimpactedi t hp¢htotmarpreoductt  the

Keepi ng the reactiv terial heterqgeneous m nim.zes
CPﬁ‘Ba§E%?%E%13a7reeC§ avgfepgﬁ?%e?%m%seact s ﬁH%%%e al | 8&/]% he e
HoR@gEh¥eu s IDSReidm STheoHatogdee@onpbnpeRirsiehebséals up
t he by-praoduct . Araégfenrﬁf enbodi nment is]FQ§ leavin a
tE6r - LIREEH Sde ST reilhe Wot%e RWpriEEs g
HRk¥hMbaB eamshpan dewpakyandea (ML Fahleanittch raanunbith the
avera%e nol ecul ar wei ght betmegn 4000 and. O,%Qg ggdeneous
hh@TeRBSEh cofsaPdad ativl EECE Y Cs AR H il | o rered
R ¥etbyl ene tarepbthakateaonipabyet byl eagct and may allow
t erepht hal ate copol yner with an Intr%nsic Vi sco

t \
{10 RE3C eI IS inE9l. BUBFIS Chie PREPBAFT TPaeasing

tRde,-BebAuaRt erial s can then be further processed
under - standard conditions of crystallizing, solid

phase polymerization or drying in air wthout
A'ﬂ%@f@r&%daembodiment is the core-sheath design wherein the

core comprises m-xylylene adipamide polyamide (MXD6) with a
number average molecular weight between 4000 and 50,000 and
the sheath comprises a polyester, specifically polyethylene
terephthalate or polyethylene terephthalate copolymer with an
Intrinsic Viscosity (I.V.) between 0.4 and 1.2 dl/g. Once
the pellet is made, both materials can then be further
processed under standard conditions of crystallizing, solid
phase polymerization or drying in air without imparting a
significant color shift to the finished article when compared
to a control which has had the MXD6 homogeneously dispersed

in the polyester and subjected to the same thermal treatment.

It is specifically contemplated that the pellet comprises at
least one component with an I.V. between 0.2 and 1.2 dl/g.
For example one could use a film forming polyester of at

least 0.45 dl/g, an intermediate feed I.V. of 0.49 to 0.59
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significant color shift to the finished article when
conpared to a control which has had the MXD6
whemsgenepusl y di spersed in the pol yester and BUDERWD&52254
to the sanme thermal treatnme. It is specifically
contenplated that the pellet conprises at |east one
conponent with an |1 .V . between 0.2 and 1.2 dl/g. For
exanpl e one could use a filmform ng pol yester of at
| east 0.45 dl/g, an internediate feed I .V . of 0.49
dildgp. 5Odk/ greferebpy ePebabky §.-58 ©8/g-56 WY getrd could
ggl%%ecgug%lg ggeysg g%ﬂglygéiﬁropoféé& fe@|nréﬁglﬁﬁxkrom
. N rom . % nore preferab
00561tbo00684dHl ¢ g, mawe fprefiepsibdal O 61vto 9064 b@H‘Beszth a
an 0 2 frer ab
SRl ol T g et g B R e Y By/d move
p&éﬁ@&ﬁbiyog)OgBStbo .92 di/g, nnﬁ@rprki@#éqﬂwgfﬁﬁﬁvs the
5. dl/ i t h
tﬁ@égﬁ e& V ?ang% St 50%0 yn%r%gsﬁaaglﬁg é ng,p%ﬁg?rably
f\tﬁfnue .Bepresends dih/egcorfptDSLsI elcm‘ed I‘téla\tamih@llls trbeengagured
chai engt The ty pi_cal n [
o i roRRgig s AP REkS: VB ie Ul PO baE e e
ﬁhd“dHM§b§&ﬁ@r<ﬂyeﬂh@Svhrghuﬁ momeduﬂé/ghthelﬁmwéhBIon The

isindifferent as t t her I
tyRSEAl i-Ne &Pcéﬁﬁﬁgh%gm‘goﬁi 851 |e£‘|’gesssfrfget h goast

oshealihgpf bat Oc49 Yo/ SEhigRcapsubaténgh acorigh as 0 4 dl/g
conprising MXD6 nylon w th nunber average nol ecul ar

wei ght 25,000 (MXD6 - G ade 6007 from M tsubishi Gas
Hhenringahtiphi 95 LRACEFStaid izaticowheshetre the theerials are

enbodi nents. That sane pellet after c Sta||IZ |on|
et Line éﬁ%oamﬁﬁﬂ?%?gas i§0§_?§ﬁgp heabePng Wﬁ%h @

hasheer soli.dophaserpolysmsé et iand a e rREEohpr¥sing SMXD6
now 0. 84 and the nunber average nmol ecul,a 'g%& 0 {
BHEVXEE Ty PBRO®as 24P EBIF nEPe SBURr THE APy rig /0P % 1XD6 —
deldet vhheh hasmbean saldidnahasgapol YJBi%Enh.Ead) i s @isa  to
one of the envisioned enbodi nents_of the thernal
qﬁyﬁ§§§§égatlon is one of the embodiments. T at same pellet
after crystallization is one of the embodiments, as is ..the
same pellet which has been solid phase polymerized and the
PET I.V. is now 0.84 and the number average molecular weight
of the MXD6 nylon has also increased. The drying of a pellet

which has been solid phase polymerized is also one of the

envisioned embodiments of the thermal processes.

One skilled in the art will recognize that molecular weight
is often increased during thermal treatment and that a
component’s location in the pellet will influence the rate of
I.V. increase. Once the final molecular weight has been
decided for each component, the person skilled in the art
will select a lower starting molecular weight of each
respective component such that the final molecular weight of

each component after thermal processing is the desired
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One skilled in the art will recognize that nolecul ar

weight i s often increased during thernmal treatnent
wapeastiisb4 a conponent’s |ocation in the pell et P@I/EP2005/052254

influence the rate o f I .V28 increase. Once the final

nol ecul ar wei ght has been deci ded for each conponent,

the person skilled in the art will select a | owner

starting nol ecul ar wei ght of each respective conponent

such that the final nol ecul ar weight of each conponent
maﬂéenlazhelwﬁalghpr ovfessinly icogpphentesiadrsecef afhe final

f
mﬁ%ggéeo IS S% g??fﬁ@tlr%thﬁﬁﬂ gé Eﬁglﬁyanmermlned by

can be easily determ ned
thydf t Achd 1 mairauierreabpmm@p@tmrzaitamlmﬂ@ﬁm ques. One
skilled in the art will also recognize that a pellet
can be made which significantly different intrinsic
OVlIeS@QSllé@Slﬂﬂ’dhéfEdUtt wisldosiltscegeicogdiikEereat zopeklet can

For l.e is well . kno a 0 | on e
T A T e

a&aPtnéetytrhétb@itimrﬁaszﬁﬁﬂmeml zdnphaseFor example, it is
pol.yneri zatjon rate_of polyeste d al

wpé&pgpawarghﬁarpgg I%SD6F§§QEP?§ %osggﬁhﬁg§gméffﬁtlc

d?Jahwa?:@a@ t(@MDAﬁ%{ﬁ%lridh@@mmyltﬁrhoohl dmctreaper dther esolid
or along tine e zoned pellet wth_ PET/PND

rhRESt HOM{E}PHl%\?Tb% proe <y ngoléfeSttﬁ&snﬁaF%rsPa ecﬁ%ég?e] the

@QEtEQéeféiesbbﬁdtéﬁﬁhélﬁﬂmymeﬁﬁzadlphaseThls allows one
ynmeri zation conditions t hi s _enbodi

t;?el‘@é‘ﬂ“?s%@n@f‘?ﬂ%’t”é%l Wﬂ}%%’e‘f‘:%&rﬁﬁé‘r%n?8 rf a?ong time.

UM BMPAet nuwlike ouitepvpheaidh and tsht@amht avduild allow
that cannot tolerate the traditi

REOEEERARAr e°F s GhPSehe™ebrE 2 Van %g'aFkit ‘éa%%% altdjelﬁ'fage the

SCRMeRg8ES avdiRaphkhek @@h¥ﬁ§£§z§ﬁﬂﬁ1a@oﬁﬂdﬁ&dﬁdﬂ” In this
vi nyl al cohol (EV are in this cate o:}(}/ T

h |
qmposhipestd EbesoPsHl$hadé p6PYREFTSEE Jtt&hdl%tE&gn ét the
%&J&%&a&@%&l% €8l P@fa aimUChhSs hder t EREati@ndnidn the

cases a
material that cannot tolerate the traditional time and
temperature is in the core. =~ Many of the acetaldehyde
scavengers and barrier polymers such as poly ethyl vinyl
alcohol (EVOH) are in this category. The pellet is exposed
to solid phase polymerization conditions at a lower
temperature or for a much shorter time, and in some cases a

lower temperature for less time than the traditional

conditions.

Another preferred embodiment, as depicted in Fig - 2, is to
close the ends of the pellet so the inner core 21 is
completely surrounded and enclosed by a sheath 21. This
structure surrounds the reactive material and seals off the
ends so they do not react with the by-products of thermal
processing that exist in the surrounding environment or

oxygen that may exist in the atmosphere during storage.
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| ower tenperature for less tinme than the traditiona
conditions . Another preferred enbodi nent, as depicted

WO p0oFilgpe94 2 , is to close the ends of the pel | BCT/BP20DHIES52254

inner core 21 is conpletely2surrounded and encl osed by

a sheath 21. This structure surrounds the reactive

material and seals off the ends so they do not react

with the by-products of thernmal processing that exist

in the surroundi ng environnment or oxygen that may

vexicetl i 2taéges at Paispiter & (69, 9§ 6st sreagbetni bt St apkerical,
ent 9 t at e e t

e S

cﬂkbﬁﬂﬁéﬁémmﬁelnnmhddm@gthheem@jf%@% of tthe cexe material

mat eri al, coated wWith she teri b
Patat Agtinahear charsaed "oflf 6 Rl By Dol ine cut
e\Mdt heaade .out e)lhe| aysr ’sdneatahet raatpemﬁtosestlu hanc onttent slayer

of the |nner a h I

et ny GhE heour B SFraCaPEThE B oy R ShelFLEn (o) 18 £

é%iufﬁér%eu?e@n &%&ﬁu£0ﬁestHKDUﬁﬂedch¥zaup@engnqn The

copol ynmer t needs to be recogni t hat abs

Rﬁ%ﬁ&?ﬁ?ﬁoﬁe&#eFhétéBﬁﬁEF?néﬁt féﬁjzcﬁﬁﬁ?l%yréégﬁ%ed by a

fasRRkkal cof¥Bymd:hough the naterlals may be in

separate zones, there may be some polyam de (MXD6) in

t he pol yester zone and sone pol yester in the polyam de

1&%@%@098 bkn rfe%‘éth;nltzaa Relayaniwk»1a0re epdderion of the
yester zone may have a conpati bil h en

Himgeieeatrhl Eedt 29888 t8 &°F iSTS %iiabl F‘%?D‘?q}] 8% the

Ralaghde whih gde inpokygstLte duidnkg, thEhér@a|mE{§E| be some

m xi ng step . Exanples of_such conpatlblllzers a

sooumiEe UNKDEY S0 ates PALEMtopaeariitn S064P001385%° 1

Ahd &gﬁlggSQMx@@ﬁ AlOwW haze contai ner which
conpriSes at least a first layer conprising a

In fact, the polyamide zone or the polyester Zzone may have a
compatibilizer homogenously dispersed in that zone to aid in
compatabilizing the polyamide with the polyester during the

final melt mixing step.

Examples of such compatibilizers are found in United States
Patent Application 2004/0013833 Al which describes a low haze
container which comprises at least a first layer comprising a
compatibilized polymer blend, said compatibilized polymer
blend comprising polyamide, PET or a PET-containing
copolymer, and at least one compatibilizers selected from
isophthalic acid (IPA) -modified PET and PET ionomers. The
application describes other compatibilizers as well. This
applicatiofl describes the IPA-modified PET as preferably
comprising from 1 to 6 mole percent IPA (isophthalic acid) .
The preferred PET ionomer i1s sulfonated PET. Other

compatibilizers include p-toluene sulfonic acid modified PET,
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conpati bilized polyner blend, said conpatibilized
pol ynmer bl end conprising pol yam de, PET or a
w@HDsaowd4ai ni ng copol ymer, and at | east one  PCT/EP2005/052254
conpatibilizers selected framisophthalic acid (IPA)
-nodi fi ed PET and PET iononmers . The application
descri bes other conpatibilizers as well. This
appl i cation describes the | PA-nodified PET as
preferably conprising from1l to 6 nole percent |PA .
picsapht hield cdaaiit)dridehengtidfiedr RFTPERID N1 G sanhydride

syl fonat PET. her ¢ i bj ] i . d
B b GanEe Ul FORTE GcTa RO | B4 BRI ooy oriry 1157mere an
18vanbysss ter nadidhitethiPERenaht? nedaic rasipdElde trimellitic

nodi fied PET, acryl.ic nodified pol yol ef.i ype
2APBHGRETS %ﬁﬁ?%%ﬁk%%&chﬁlg%E%%?% ?n%% §%ﬁ%ﬁg “A epoxy

resin-E44, trinellitic anhydride coupled using a

bi functional coupler, The preferred comatibili i 5.
T&R iE%ﬁ%?%%ﬁ%aFPEPFF%%?Plﬁg%féfab?? éiggﬁblyggFéfibifﬁzer’

peefbabhl Pgad diaalyestbioraneasal hggroupetalheswef@alaticonsalt
of the sulfonate salt nqégge +, %i+, E+, Zn+g ﬁ@$+'Li+
JEREPCa+FheTREtRY| Fohate tsug{%&?ﬁ s SattalREd T 0" an’ ’
xar onpg i€ nupheys suchcas+a bemrenesultaphteal enk; group is

di phenyl, oxydi phenyl, sul fonyl di phenyl, or benzene
afseRyE8nedPphéiy| FHRIEEHS . &ablSTt héSar oivat P& ’

n%&h@hﬁﬂ@ﬁ@us H§p§é%§$ﬂ5“%&¥dﬁﬁﬂéhya9!dsulfonyldiphenyl, or
sul foterephthal T c acid, sulfophthalic acid, 4-
meiphivd gaphi Padene-IC12Ugi-car boxyl i ¢ acid, and their

esters. The preferred range of the ionic

conpatibilizer is 0.1 to 2.0 nole percent by _weight .
Rrie€erebpBet ithe agrondriel pedr miIeaprs The 61485 80bnhar i

é%ﬂﬂﬂatiQﬁi%&@%xéﬁﬁkﬂ§ihét agcHa ! hi 1sg1¢epRonenici n ddie, 4-
conpartnental i zed pellet and nay be present in an

cUfparDENE Lepe tor hatiearyo=yhic | Gl coRpat P11 ePSters-
;Q%fggk¥ge££§§%jéfﬂﬁ%élf%nﬁglégﬂﬁﬁfiﬁiﬁﬂﬂéﬂﬁistbel to 2.0

n
pol yester resin. ) ]
mole percent by welght of the respective acid or glycol

moiety.

The compatibilizer may exist as a third component in the
compartmentalized pellet and may be present in any
compartment. Alternatively, the ionic compatibilizer can be

polymerized into the molecular chain of the polyester resin.

It has also been discovered by the inventors of the present
application that a PET modified with cyclohexanedimethanol
(CHDM), available as PETG from Eastman Chemical Company
(USA), is a compatibilizer as well (See Example 3). It
should also Dbe understood that the compatibilizers, in
particular the polyester based compatibilizers, need not be

placed in the polyamide compartment.
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It has al so been discovered by the inventors of the
present application that a PET nodified with
weywsohwsanedi net hanol (CHDV) , avail abl e as PEOTEPI0051952254
East man Chem cal Conpany (USA) , is a conpatibilizer
as well (See Exanple 3 ) . It should also be
understood that the conpatibilizers, in particular the
pol yester based conpatibilizers, need not be placed in
t he pol yam de conpartnment .For clarification, it is
FSﬁecuﬁmahtgtc@m eipl &s edpehaficablyi portemnateshttdiat the
the material of ithe ] F X2 e
MERPT o A e FDhS ratgggt%%t§%?g%|§¥%9€§§gﬁkﬁ Chat for oo
ekhﬁppe{IEkamﬁléi$Eﬁ%&§n4ﬂdemm@§ﬁmaaﬁd pbeyanrdelgbre, result
olo the fi r od t
tPAE EPBITES TRV R TnEd Lt He Sor it 2 CBat A phe oo
tﬂ@lyﬁﬂkﬁﬁ @mdthhefnmbyeghﬁnhnﬁa|qmnobeammheasnna§ lsingh the

as 1;:1. It has  al so been found th

C&BFétXréEP§§V98| Bt g st ant progu%%ﬁgﬁqg%ggggg&amlde
aHdghnpr peugd é iy speads witt btl beest anpunigh ek Yoilds

wer e obtai ned when PET was placed into the core with

the MXD6. Therefore, for at |east the polyethyl ene

engphthedat Be@f poLhyet Rybene tmrep h;bdnhjaaxtleiec oq:mfey nereates
sheath and MXD6 core constructi on, corgglr ou

V@éﬁ?aﬂﬁipBngtHVF%Wﬂ§tﬁﬁ?ﬂﬂﬁqﬁﬂnatgp% tﬁy?duction

ene
deraphthahatieweepnsmi st @ fi NPreMEs cespat dibidited artten PET

elimnate voids at higher production rat

e TorsH bk Bt BOFGC¥LER. (e NIy (i e For et
10NN REDURHG 1RRGU L Efe t O ﬁ@dd@ﬂﬁhﬁléh@ poi:yespenyashylene
the continuous phase and_t he_ pol yam de as

HepBFBednBRagEPO TS pFBEEE P MrIHE WPFSy SPPeEFEction:

dhe bord sh%fulﬁheccﬁ{Haﬁ%Stﬁél%ﬂlﬂ@rbéa”tgﬁepﬂhﬂﬁ’des and/or
every reason to believe these_phenonena woul d be

reppieitbaBPact beBRIRIIAIG St COPPTEHST as° weTHE Y EPRRPRGP 1Y
%ﬁf Qﬂbﬁﬁ%ﬁ@é I Qp9afi CaSCcayenaer gashictebhONrates. The

cussed bel ow.
preferred amount of polyester in the core is the minimum

amount required to maintain the polyester as the continuous
phase and the polyamide as the dispersed phase. This
preferred amount will vary by the I.V. of the polyester and
polyamide. There is every reason to believe these phenomena

would be applicable to other constructions as well, including

~ the polyester/organic scavenger construction discussed below.

Another way to reduce voids is the traditional adjustments of
the water temperature and cooling time of the strand after
extrusion and prior to pelletizing. Void formation for the
PET sheath and MXD6 core construction can be reduced by
increasing the cooling time and raising the temperature of
the cooling water to slow the cooling so that the

differential cooling of the sheath and core is minimized.
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Anot her way to reduce voids is the traditional
adj ustnents of the water tenperature and cooling tine
w@boosheess rand after extrusion and prior to  PCI/EP2005/052254
pel l etizing. Void formation3bor the PET sheath and
MXD6 core construction can be reduced by increasing
the cooling tinme and raising the tenperature of the
cooling water to slow the cooling so that the
differential cooling of the sheath and core is
soinabl € ed:1Buintcglas tiher popirasts ¢ fsol ywees f8r Eee ipresent
.the present .in e} t
HERBpOTy et B gy, e PR Z Y HoAERERRNEs, oF  copotymer.
Eahmpha$|of paeseahhyladenainphahUbarmﬁmﬁlaﬂkxﬂ%%ﬁﬁ%ﬁ%? and

DS L el Var R Loh T kB i B YRR A LRE PP B &l Pl ene

te an
t@@@phyﬂ@l&teFmbgﬁlymm&@hym@n@bUEyépheha¢a¢mh¢h&ﬂaﬂqsand its

copol yners, and I ne naphthal its .
CSBBEV%%E?S, b53&§g§§ g%%gé%ers poF?ﬁiﬁégﬁgé, and  1ts
cﬁ@b%?ﬁébﬁna&ﬁd pmﬂy%muywen@hm@@mdhalpbéyah@yﬂtdenepolymers,

I chl oride

acryl a acry onltr .
56 G0PRy PORIBRSFES PERYE YT TSl B ROt U meR R iy
catiBel de £t hylm\x&mlldaaet at edtapodniney,, et byllgaerylamide,
nmet hyl acryl ate copol pol%ﬁth | ene,

pﬁéﬁ’?ﬁ?ﬁbﬁ”e‘h%ll%t hyP Sifol y%Jl’%acrﬁ[o]ﬁC acid,
polvhexene)metrial ye’&H’exfTEt ayhyne@@nmﬁ@ acmia,ce copolymer,

1-butene) , poly (3- neth I-Ibut ne
e&yéﬁgﬁyl : Im%‘i’}b\ﬁ\éne) a&ﬁér 5Py (fo?g;flcxg;r@f’ dhexaﬁg}yethylene,
@?r@i@ﬂ@ﬁags S eHIeR rop el Ené hespaphasts, C pmlyy frehsxene) ,
i nCl ude gh&¥eth yl ene terephthalate 8ﬁolye

Aodwe AT Sirs R abHEERe) o BoNeNdraeEhyl-1-

ARdnkh S g@py yiﬁﬁ ﬂmﬂ4ﬁkbﬁgﬁéhyéﬁ@qmiﬁfﬁﬁhgha&anehaﬁﬂne)
its copol ymers, poI erne napht hal ate_and it

)
SeBgo ey aEP eSbPﬁn@ﬁé@G%o+@%§qe qgﬂl@g?& ﬁ@%ymers include
pgﬁl Yeathapate, t@%ﬁéﬂtma&éﬂ Or 'ﬂﬁ,yeﬁﬁly)l\éhew i derephthalate

hIorlde pol | am de, éacr Ionltrlle
O}Wﬁysfam ty @P?a&r@;ﬂeipét glatepamylityt RFEPRYyYmeTrs.
,ﬁﬂﬂq rimethylene terephthalate and its copolymers, and

polyethylene naphthalate and its copolymers, branched
polyesters, polystyrenes, polycarbonate, polyvinyl chloride,
polyvinylidene dichloride, polyacrylamide, polyacrylonitrile,
polyvinyl acetate, polyacrylic acid, polyvinyl methyl ether,
ethylene vinyl acetate copolymer, ethylene methyl acrylate
copolymer.

Preferably, the thermoplastic polymer used in the present
invention comprises a polyester polymer or copolymer such as
polyethylene terephthalate or a crystallizable copolymer of
polyethylene terephthalate. A copolymer of polyethylene
terephthalate or polyethylene terephthalate copolymer is also
expressed as copolyethylene terephthalate. A copolymer of
polyethylene terephthalate or polyethylene terephthalate
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et hyl ene vinyl acetate copol yner, ethylene nethyl

acryl ate copolyner . Preferably, the thernoplastic
w@iopewIused in the present invention conpri SEGI/BP2005/052254

pol yester polynmer or copolym®er such as pol yethyl ene

terephthal ate or a crystallizable copol yner of

pol yet hyl ene terephthal ate. A copol yner of

pol yet hyl ene terephthal ate or pol yethyl ene

t erepht hal ate copolyner is al so expressed as

coppdiyet hyl ése & epeplyelsakat evhdrigpokynetedit 85% of the

pol yet hyl ene .te t ol,yet 5
rﬁgﬁégﬁ?%alagtlgcoﬁlgp%%rreh]?é%&a% o yé%lt%eryé or el A" at | east C N
wBA¥s ofarthelerdpedt ifigmadiedephiths L basedidpon tihe tdiagter of

nunb of.acid units.are dgrivV r hak | :
CREPERGPELHE A el @ 8RBk Soh Rl TS ASPR e Rl Calro baBpite
maketiheporpent i bgtgl yooibamidss ddased upohst heet denlved from

nunber of _glycol uniis are derived.from I
eahyésmaﬁég?%i ?’éﬁa%ﬁﬁefﬁelg?l?‘%%r a2t d£§%d%$é{g§§§{ﬁr glycol
WitES aae edelerae d fonortatl ek eastnenet ot h el ffiefrbet enepeating
repeating unit. The third repeatin njt .coul e,

W&l &S sobhihalie® 4t g9 28?1% n‘g%ﬁt%albgﬁe FoR® el p1e,
sdicparhexyki cagesd, eycl shexapadharehanobicarbdxdlic acid,
butane diol, Faor clarification the unnodified term PET
yerlehexepePHrS/dtaRAlen&™ irépﬁ?ﬁ%?%t%lﬁ' copol yet hyl ene

terephthalate . The nodifier crystallizable refers to
the ability of the polynmer to bhe crystalli to_sone
i2hte) erﬁladfsl%‘é‘ééﬁr%d Byredi BT R s EaT ngﬁjf e to

ﬂHﬂj@%h?ﬁEﬁ¥ (tRrephtfplady poeal cdfolstedhlyilBhty tegephshalate.
range fr

rom5 to as high 65 percent dependi ng. upop th
Thepemedi fisr narystaht Wt angehgt? edl oﬁ“? egﬁﬁ?ﬁg%s 5t the
ﬂbs_l.%er-ryim cakl ¥org sRALYABEAWHd | sbife CORSEAEN @3 measured by
anor phous when it has less than 5%crystallinity.

diffieseatéatno ©FFESiBE cr fELRFITRE Yt r udPures;) bne f¥Pical
St sEf:'arll'iB.dLH(]‘eQLeere)i%t alhhdu t ¥rehi ch epdeds hRgh 65 percent
| ecul es by exposing .
depending upon the type of thermal treatment and nucleation
techniques used. Typically a polymer ,will be considered

amorphous when it has less than 5% crystallinity.

There are two types of crystalline structures; one is strain
induced crystallinity which orders the molecules by exposing
the material to force at an elevated temperature below the
melt point. This type of crystallinity i1s also known as
orientation and occurs when fibers are drawn or when bottles
are stretch blown. Because of the order and orientation of
the crystals, the materials with strain induced crystallinity
are generally clear. Non-strain induced crystallinity occurs
when the amorphous material is heated in the absence of a
stress. The material will become white. This crystallinity
is random is in nature and is very brittle. The embodiments

of this invention can be conducted on amorphous pellets
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the material to force at an el evated tenperature bel ow
the nelt point. This type of crystallinity is also
whp@dn1@ss ori entati on and occurs when fibers aPET/EPR0OFI052254
or when bottles are stretchz3slal owmn. Because of the
order and orientation of the crystals, the materials
wWith strain induced crystallinity are generally clear.
Non--strain induced crystallinity occurs when the
anor phous material is heated in the absence of a
(shbess.willte neteridhami |9% becyrbahinity)Thi strain induced
crystallinity. is randomis in n nd. | I
cErbEe bR LSt et s B i B e T i e peliete
ag@ngect eds orianobphbustpelhetis@tbedeamilt hohessratanimdgced

crystallipity) ,_s i n induced .cr [ Li ‘oo
= .éfﬁiz H%\”i‘htYhduc%%i{%ﬁst glllg'#n:b%te Y%&ge%n}%pglgkg%glllmty
w‘MutLBt b;fbltnié St ¥a nojirjljélruﬁﬁd:} anfe nenrahdaidurninduddee extrusion
crystallinity. Pellets with both t s, of
PEPFEEal PRRi E)RobrROEINE Frontd i%%ff%%st e ST to heat
AUl Bgchhe Xt rush@ripr aness af tthen expesnhggt hemguphous
pellets or strand to heat sufficient,to,cqnve
mgiteghelr dftaitiien Pt pidus® mPBr PAF2Hh %ngﬁ%‘ﬁ
P bgin i nduced crystalline norphology. It will be
understood that the thernoplastic polynmer suitable for
use in the present invention can be made into a film
$he8t 1 BL LRESEs iUy Maladednar theheop Rol v e 1eaployeiitable
in the present invention can be prepared by . .
foonVEas | ThaFhpoPYREPTE al PEATNBE AR eldR e oW gt 5 T+
dhetar by The.pol ¥esiadoky-eEseand copol yners may be
prepared by  melt phase pol ymerization involving the
reaction ;if a diol with a dicarboxylic acid, or itEL
A g @he YaklQHE €8 e rBfgared b
%:O:ic});m“%ugego#ﬂn%%%.e hdi_;éﬁg Sgnd gi {z\%ﬂil%{(ﬁlis@{rrg:yar altﬁégo&_)beg o by
amentRohghepel veritHatiing PEpEaErRgS uffts BIoWwniy &Re art-

ﬁ{bergoﬁ@esﬁggpﬁéi%ﬁ&% al R ReBROhYIBI fay POIPHEaTed by melt

phase polymerization involving the reaction of a diol with a

t _so .
il

dicarboxylic acid, or its. corresponding diester. Various
copolymers resulting from use of multiple diols and diacids
may also be used. Polymers containing repeating units of
only one chemical composition are homopclymers. Polymers
with two or more chemically different repeat units in the
- same macromolecule are termed copolymers. For clarity, a
polymer of terephthalate, isophthalate and naphthalate with
ethylene glycol, diethylene glycol and cyclohexanedimethanol
contains six distinct monomers and is considered a copolymer.
The diversity of the repeat units depends on the number of
different types of monomers present in the initial
polymerization reaction. In the case of polyesters,
copolymers include reacting one or more diols with one or
more diacids, and are sometimes also referred to as

terpolymers. Additionally, randomization of the monomers is
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with two or nore chemcally different repeat units in

t he sane macronol ecul e are terned copol yners . For
w@bk@silto694 a pol yner of terephthal ate, isopht habPEt/BPrng052254

napht hal ate with ethyl ene gl3gcol, diethylene glycol

and cycl ohexanedi net hanol contains six distinct

nmononers and i s considered a copolyner. The diversity

of the repeat units depends on the nunber of different

types of nononers present in the initial

npel yeeekssakiyon rEeagtidodiymelrn drhetcompsd yoerpalyestrigifers to a
copol yners_ingcl.ude reactin e..qQr e .di i t
PBg(}Wﬁ%eW&i%gc:&dg,%eﬁﬁlagafngng%%‘g i]rorgs tﬁ% ol:ril'e?l elfbrégéd c{}oogfndom
dierpabypess. . Additionally, random zation of the

nmononers isnot necessary. A copol ynmer or terpolymer

also refers to a polyner with different nononers be
duheybia Mieckpokylasdamaidisst thbltdon thoSei tadpgising from

di carboxylic acids include those_conpr. si from ut -
aops ébBﬁtaﬁ@%a@o&ﬁ%’?&nﬁfwgﬁec‘???%f iccarl%c?)ﬁi??figfgg dcids
;aehdsel NChygde, duet afer notihmitéd edtdp, terephthalic acid,
acid, i1sophthalic acid, naphthalen ,8-di carhoxylic_ .
igePBthayéf oheRahdi ca?%&*‘;}f)ah&“aeci d?z'%'dlcargoxyglg acid,
Saloahexangdh aeesiyw iaci dacduphenyyc fohdkdnediiearhoxryl i gcid,
acid, 1 ,3- phe_nyl enedi oxydi aceti c_aci % 1 . . .
diphshghy keh et bsaidicacetic aeid: 11g37P enylenedioxydiacetic

Aenyl enedi pxydiacaiidh G iosyagHestdéc aci dadglytaric 1,4-
aci d, adipic acid, azelaic acid, ,sebacic acid, and the

ke legpdaprveiaatiers pREudEUTHIPISr @518y | FHtEd G 07019

R | goes! ersand cnapbthpl ixdiast easid, AS01 the Like.
I ncl uded are the nonomers which create polyester hali
Srsgrfdcs eter sasimeiudd o- BT f BAGt &S, ]rHH"%/ﬁﬂjedt?h phthalic

‘%utsﬁ% ang h%?ﬁtﬁélii@fl?ﬂe%‘%éx%qpht hal ate salts of

ium sultfur, and phosphorous . These acids or
esters may be reacted with an aliphatic diol

Also included are the monomers which create polyester
ionomers such as metallo-sulfonates. Included in these are
.the sulfonated isophthalate salts of lithiuym, sulfur, and

phosphorous.

These acids or esters may be reacted with an aliphatic diol
having from about 2 to about 10 carbon atoms, a
cycloaliphatic diol having from about 7 to about 14 carbon
atoms, an aromatic diol having from about., 6 to about 15
carbon atoms, or a glycol ether having from 4 to 10 carbon
atoms. Suitable diols include, but are not limited to, 1,4-
butenediol, trimethylene glycol, 1, 6-hexanediol, 1,4-
cyclohexanedimethanol, diethylene glycol, resorcinol, and

hydroguinone.

Polyfunctional comonomers can also be used, typically in

amounts of from about 0.1 to about 3 mole percent. Suitable
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having from about 2 to about 10 carbon atons, a
cycl oali phatic diol having fromabout 7 to about 14
w@ 200506 ons, an aromati c di ol havi ng from abPCt/EPBI0$/@52254
about 15 carbon atoms, or a3gl ycol ether having from4
to 10 carbon atons. Suitable diols include, but are
not limted to, 1,4- butenediol, trinethylene glycol,
1, 6-hexanediol, 1,4- cyclohexanedi nethanol,

di et hyl ene gl ycol, resorcinol, and hydroqui none .
cBabyémecs i dnalluderononer srsannaksol bl rskd tory pFEdmgititic
[ nmouynts of _fro bout to e ]
gy BER St omoRBHET S R Ae bt LPEURSE T Tyt oa. payaride
(PMDHELIF?BCPanhgérymhxiumﬁ.weﬁhyW@pwepaﬁe¥ming polyacids or

pyrorael litic di.anhydride (PMDA), and pentaerythritol
PO-LpG §e§?%rqﬁ%?&ﬁhé%ﬁgryacfds oz ponoPs can glso be
gsed.hCEelpreferred pol yester is polyethyl ene

er epht hal ate (PET honopol yne f.ornmed f
ORGp rith& et €91 ; O%%%ﬁQ?ﬁigﬁ%???%%?%gﬁﬁ%9§h %#Egéﬁ%%alate (PET
hkﬁbgﬁmyﬁakj?fa@hgd @Fomt Shesteprowihiitet hyl estogkbytohetric

ot her preferre ol yester, .is polyethyl.ene .
neashiRal e R@Bﬁhﬁgﬁhéa ety £Br T (Ford vheith ethylene
ARRLAXI Mk godhdr t 0 pickefratiol choDydtd:c react i pnlpéthylene
napht hal ene di car boxyl.i c agig, or i#s ester, W th. )
"OFRFPERBLG) LB NORE AR br -BFRTRr 1o poty SEFEPTiaate i1
tgggﬁﬁqﬁég%@gchggggggb@Jﬁ%étﬂﬂﬁinoﬁ ﬂ%ﬁﬁt&ﬂp@hynﬂﬁsarﬁﬁﬁylic

)pol ynmers, an copolyners _are als ref erged.
aGieki f PE oL S andP i gﬁF ne?ghﬁie?%té£5§¥ﬁare§5%T another
ﬁ’%éﬁér%%ﬁbﬁeﬂyég%r_ ofs iczaRBLbgh ke ack teglitlidlatdi g¥BRY, PET
2,6 naphthalic acid or its diester  and/ or cyclohexane
afinvdomsnel . PHhe @RCTPFEat i Hif o Bol GeBMHEIRET | gRS 21
ﬂ:ﬂee%txjrgﬁ.()f d & 1GBID e 1 nACESOr p&BIRErsM dh ghyeodst are
typically takes place in the presence, of a_cat%yyst.
E§ﬂ1mmﬁmecemban9§%@9$|ﬂﬁ &@@Phﬁgﬁllc acid or its diester, 2,6

naphthalic acid or its diester, and/orxr cyclohexane

dimethanol.

The esterification or polycondensation reaction of the
carboxylic acid or ester with glycol typically takes place in
the presence of a catalyst. Suitable catalysts include, but
are not limited to, antimony oxide, antimony triacetate,
antimony ethylene glycolate, organo-magnesium, tin oxide,
titanium alkoxides, dibutyl tin dilaurate, and germanium
oxide. These catalysts may be used in combination with zinc,
manganese, or magnesium acetates or benzoates. Catalysts
comprising antimony are preferred. Because of this pellet’s
desirability in food packaging, other suitable polyesters are
listed in USA 21 CFR 177.1000-177.2910 (revised April, 1997

edition).
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are not limted to, antinony oxide, antinony
triacetate, antinony ethylene glycolate, organo
WO paghesdum tin oxide, titanium al koxi des, diPCIL/EP2005/052254
di | aurate, and gernmani um oxidfe. These catal ysts may be
used in conbination with zinc, nmanganese, or nagnesi um
acetates or benzoates . Catal ysts conprising anti nony
are preferred. Because of this pellet's desirability
in food packagi ng, other suitable polyesters are
Anicshed pnefiSAred AR eETRr1060P YTt Pigna iyt evies &g raphipalate
editio JAno f.arr 0 [ : 1, 3-
(p]?gr&yz/t'ri rr]%st_t h€ & n@t%?%%%ﬁcgllg'eeﬁ%ﬁéyfﬁﬁlt%b aﬁeab%tlng
moppaediobyyitoraexbepdte, onreastdnegit digcigr epanéllybl ester
ith at |ea e_aromatic.djiacid or I :
gre@%f. Pr E%rg%%éfaggi Eﬁaglg%d %ﬁﬁyl agls(#ﬁér sgiétﬁ%adelmlude
tHelepphhbalitc acid (TPA) oor didiseliplylt crepntidliadtagde (DMT) .

DMT) ... Accordin , the PTT.prefer C ' ou
Aoguetighls CBEenory shPishton] SPEREPIdLIPIRRe Shout so
rfdikeredicehs whi ehthay bea cepdMner i@@ekn nlisdehwaich may be

pol yester include, for exa e, .ethylen lyc
S0 Ehéegl yiobl SUER 4%c n@%ées)?aeﬁe aflﬁg’f%%’no%drangximple'
atdnidhanediqlycoAr, omatdietydeaki phafliyeoaci ds WHi-clyciafiexane
be used sinultaneously to ,n&ke cogol merdi rlcl l‘f"%%ti_c acids
Figreteranpr eaf shphtHiaeHod afitio%ebhci A& d P
Wrefe ragdpe ahaby st smif farRyoepRaki By BIHe i Mictapme yietranhaimde,
and zirconi um conpounds .  Sui tgbl e _catalytic titanium

dey néFaRRtEpte &% hetd Fﬁ??‘éjdct%?l itani um
al kyl ates and their derivatives, titanium conpl ex
salts, titanium conplexes wth hydroxycar oxg/l e .
Ry rop] (aaalistiPoxido- BFfome FT1 includd tieanium and
£H Q0 A8 UInRRldEat esuidRtblly Hatla@§tic titanium compounds
al kal i ne-contai ning titanium dioxide, Specific .
Exalsiees Pifc PEBenet mitesl étohyltﬁéi‘iiwm-alc]fﬁfllaﬁ?ftse,and thelr
detAsthieaky! thikkanahe coflbl SPPsOPOXY -t taridgetddmplexes with
acetonato) -titanium di-n-butoxy-bis

%ydﬁqﬁyqﬂﬁgpgﬁﬂﬁgtéyids, titanium dioxide-silicon dioxide-co-

precipitates, and ,hydrated alkaline-containing titanium

dioxide. Specific examples include tetra- (2—-ethylhexyl) -
titanate, tetrastearyl titanate, diisopropoxy-bis(acetyl-
acetonato)-titanium, di-n-butoxy-bis (triethanolaminato) -
titanium, tributylmonoacetyltitanate, triisopropyl
monoacetyltitanate, tetrabenzoic acid titanate, alkali
titanium oxalates and malonates, potassium

hexafluorotitanate, and titanium complexes with tartaric
acid, citric acid or lactic acid. Preferred catalytic
titaniunl compounds are titanium tetrabutylate and titanium
tetraisopropylate. The corresponding zirconium compounds may

also be used.

The preferred polymer of this invention may also contain

small amounts of phosphorous compounds, such as phosphates,
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titanium tributyl nonoacetyltitanate, triisopropyl
nmonoacetyltitanate, tetrabenzoic acid titanate, alkal

W@ caoaniospa oxal at es and nmal onates, potassium  PCT/EP2005/052254
hexaf | uorotitanate, and titasi um conplexes with
tartaric acid, citric acid or lactic acid. Preferred
catal ytic titani um conpounds are titani um
tetrabutylate and titaniumtetrai sopropylate. The
correspondi ng zirconi um conmpounds may al so be used.

afibie spr eé’eazlmt pehyrrerasofat modailiy epnninsingay Hialp tends to

cont anount . or, c
1§§aﬁﬁo§p%g? sMi%a a c 2%3S%Cﬁﬁggha%%gggﬂ931néﬂﬁééd are
1@@3@6@@d atidmtbdrendsutb |apar¢azbdn-uéﬂh@é Oghephite, and

agents which ma i ncluded are infrared absorbers
Vg &ﬂuﬁsl%ﬁ?ﬁgwm%1§ ; graphite, and various iron

cgnpounds b TPelreIt phase pol ynmeri zati on descri bed

above may be followed b I staJIi ation n

1ERGHoAL SRR (RASE FOr P ot G S6ay Sbepg oe FoLloved

bF/ncr£aS@rS/B€alTDi;ﬁ£tbh.caf wetght , amsl rretasarredaby solid phase
n

trins Vi t f
oPAREF YT 19 70T O BHEP poby AP SATT O e R CDECoa WELont,

aRerhosaeekd npg tlﬂﬁﬂﬁﬂélﬁfyeisééﬁﬁﬂy13nnEﬁeas®aYChktypbottle
system Alternatively, _the crgstal i zat.i on

MIOLFAEERTAL | SHSC AT WE2AdEAPEPRNERY rPO&YS‘SﬁﬁuzﬁB%BE can be

plrbdnBhase Pragese Miekeby rbher poh yivera fﬂa@\m fl:_rypm syetem.
vessel to another after |ts pr.edet erm ned the

NIreapREHY] i cHeh GRESEILLIPRE Gr Pdl FRIRFPBReation can be

é888%b&hgﬂédf9ﬁ EEgoﬂffﬁ&H&gﬂéblﬂﬂﬂphk%eap&@ﬁﬁ@é&&héﬁeb@ the
fromabout 100 OC to about 150 QC . Typical ther .
ey ito

pedosessi g owger &Ho8ns F6r IS | i NP BT S er
ﬁé%%e%@éﬁ&ﬁ!e&'ﬂﬁéﬁnﬂ e tRERt Ant Becpeldsatelny at | east

percent. In the enbodi nents of this invention, the
crystallinity of either conponent, such as PET, or

fﬁg)ﬁypé%%llization conditions for PET preferably include a
temperature of from about 100°C to about 150°C. Typical
thermal processing operations for crystallizing PET increase
the crystallinity of the PET in the pellet by at least 5
percent. In the embodiments of this invention, the
crystallinity of either component, such as PET, or polyamide,
can be increased by 5 percent, or the dincrease 1Iin
crystallinity of the two components combined can be 5
percent. It. should be noted that the increase in the percent
crystallinity is neither a weighted average of the components
nor a percentage or value relative to the previous amount of
crystallinity. An increase in the percent crystallinity, or
increase in crystallinity is the absolute increase in
crystallinity. When the crystallinity of PET and polyamide
are combined, the increase in crystallinity is the absolute
increase in crystallinity of the PET plus the absolute

increase in crystallinity of the polyamide. For example, the
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can be increased by 5 percent, or the increase in

crystallinity of the two conponents conbi ned can be 5
w@ersane94 | t, shoul d be noted that the increaskCT/RP10h&052254

percent crystallinity is neidbher a wei ghted average of

the conponents nor a percentage or value relative to

the previous anobunt of crystallinity. An increase in

the percent crystallinity, or increase in

crystallinity is the absolute increase in
pﬁt?séarhhnﬁhyrea%@nimherz$§@&kﬂﬂiﬁﬁtqﬁ(ﬁtr#§@%ﬂuﬁ percent”

ol yam de are. conbined i_ncrease, | t I &
TBand B absal Lt €1 ey dASS Ty Gy Stal TRr ey of ihe PRy cxom
aﬁhbidﬁhb@ﬁ absainytseailhtnease Iin dogstadti peey ghathe pellet

pol yam de. For anpl e, theph " ingcr €| :
we st Tirﬁﬁ%ftgﬁiégg#%a§§ugppé??gﬁgsgﬁeg%s%%ia%hgfease i
chk@ashl bipetgemasof 21he cegrpenentibas gode fmems that the

anmor phous to crystalli.ne. It does _not t. :
SpARFBL RiRt RSB0 LT SRS y Toh AP nderages 12 dfprease in
Clrgglgg@?ﬁn%a% ﬁwm lajlej iamﬂh&yichassalﬁ caty sitemlsiti menypefre¢ent and
nmeans tha e pellet has 25%crystallinity. |
1828631 RRSPHCTEUL S By BEal i T30 W B an
|ncreasehpfhat | east ten percent and in sone cases
even as hi as 15 to 20 percent.. .The solid_ph .
TS61 eRAFL RUPGR BBNHFEF bR IHLIGYRy OPRo Fag&oAsLy include
émec!rgé’[%{)e?%;%ﬁl%egroﬁ ][ﬁranab%autzgz}m@ tip adisuiit 23% 0 , amhdnore
erably from about 5C t 235C. The.
rysifiedaphis 678 §RRRT 24t dn %f%&é%: gggiuéd oggef S‘P?éd phase
é?ﬂyﬁe§ggg£§b§nﬁa Opkai@riiba mlectdara weight stffidgent to
esired |evel, ich will depend upon the_applica lQQ .
raigel e atoliesrdpaseigntcssi e Foriac yﬂ!?gg#' b8Rtre wild
cgegjgﬂdc%bloﬂn'thﬁhgpﬁiﬁégf:[&d 4 el @la WaingRtinsic viscosity.

rresponds to an intrinsic viscosity fromabou 0. 68
Rar abotyP0c8d deditilier e?PRIFART 168 detlet nPﬁ%EleB?efﬁ ph@olecular

&@Eéﬂ%dscg@%%gpwﬁg 5 bLheipethodse secdddityTHeohi BBout 0.68
required to reach this nol ecul ar wei ght ney range fro

oo t 9. 8Bodeciibiter/gram, as detérmined by ghe meghods
described in. the methods section. The time required to xeach
this molecular weight may range from about 8 to about 45
hours. Typical increases in I.V. are at least 0.1 dl/g, with

increases of 0.2 to 0.4 dl/g being more typical.

In one embodiment of the invention, the thermoplastic polymer
matrix of .the present invention may comprise recycled
polyester or materials derived from recycled polyester, such
as polyester monomers, catalysts, and oligomers. It has been
discovered and shown in example 4B and 4C that PET with at
least 75% homogeneously dispersed MXD6 can be successfully
solid phase polymerized when placed into the core of the core
sheath design when the total MXD6 content in the resin pellet
is as high as 5%. This important discovery means that

recycled polyester from used containers comprised of PET
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hours. Typical increases inl .V . are at least 0.1
di/g, with increases of 0.2 to 0.4 dl/g being nore
wWo ypsa#ies4 | n one enbodi nent of the invention, PEEEP2005/052254
t hernopl astic polymer matrixoof .the present invention
may conprise recycled polyester or materials derived
fromrecycl ed pol yester, such as pol yester nononers,
catalysts, and oligoners. It has been discovered and
shown in exanple 4B and 4C that PET with at |east 75%
cbn:&pgamﬁ@usﬂyszldésm sepbMéislesan FaicducEsssfle can be
sol i ase po ri i
S EbF b Sheatht ol G L The Tat al L WkO b sont ent 5 the
itgbeeaesdn q@eldet cusrasthy gheseoc3eedhi witmpostiagt recycled
iscoyery neans that..recycl ed | ves S
POUNERERE) S RohIF Lo GPPET R0t Sl AE Ry i ey £8q 06 nylon.
qmﬁlya@bgﬁ$e spcBEQSSgMBﬁxtannﬁ@'cm&spalIthed,rsQYCbed PET
phase pol ynerize nd dried w thout the jn
Boroialint ds GsLti dred With SoFRg sk cpEgeil eEr or
vﬁci:gmstl;gﬁ e;mm;aidlajea;g rdits pemnsed np oixpaniice s heu cihegs hMXDEIN  a
nyl on, e recycl e process d, on| | ace th .
tyedgetedCPETL R o?ﬁoa‘?% sng%%ﬁDgﬁﬁyf% ntl¥%?co°3% &6 grd e CgRFI At
tRcHPsed 1R aind/in@id) PRklhaiudoeasesotticant 36 nodXeight,
in the sheath. In a typical recycle process, the PET
M¥P%-he core would contain at the nobst 10% and nore
likely nuchfless than 5% by wei ght, MXD6. The ot her
conmponent of this enbodi nent i .conpoynd that either
f%ﬁbd@@é@faC%WP%W%HhC?dePFﬁge@ﬁ@ﬁﬁﬂ?ggréﬁeé%iﬁﬁmg$ﬁ% that
di8aehS Woﬁhcégeaohg)e?r@@tﬁ@@r@Mir@' treatlad wirblkedsing which
by-proéhct produced fromthe other conponent.durin
nepettPalvisho ddes i Hgien (CTPOREREd OFhaf26 FhW&BHpSné’HtQErOduCt

ﬂFS&dH%@C%rwht@hé BYn et odeetodnt v atReichelrhatllherocessing.
pol yester is the preferred material for the firs

Gorpomaed theis Bo5| JAMPERERSS MY Jredfedr Pd i S RFoduet
6% ﬂﬂ%eother.

. If the polyester is the preferred material for the first

component, then a polyamide is the preferred material of the
second component. Polyamides suitable for this invention can
be described as comprising the repeating unit amino caproic
acid or A-D, wherein A is the residue of a dicarboxylic acid
comprising adipic acid, isophthalic acid, terephthalic acid,
1,4-cyclohexanedicarboxylic acid, rescorcinol dicarboxylic
acid, or naphthalenedicarboxylic acid, or a mixture thereof,
and D is a residue of a diamine comprising m-xylylene
diamine, p-xylylene diamine, hexamethylene diamine, ethylene
diamine, or 1,4 cyclohexanedimethylamine, or a nmixture
thereof. These polyamides can range in number average
molecular weight from 2000 to 60,000 as measured by end-group
titration. These polyamides can also be described as the

reaction product of amino caproic acid with itself and/or the
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second conponent. Pol yani des suitable for this

i nvention can be described as conprising the repeating
waipios/1apno caproic acid or A-D, wherein A is PEEEP2005/052254

resi due of a dicarboxylic adild conprising adipic acid,

I sophthalic acid, terephthalic acid, 1

, 4- cycl ohexanedi carboxylic acid, rescorcino

di carboxylic acid, or naphthal enedi carboxylic acid, or

a mxture thereof, and Dis a residue of a diam ne
reenpibsippdnotylofl eneediidntnef dioaubaxyRé cdpgaifingomprising

anexanet hyl gne 9% Ne1:8 hyane dicanipgen®iid, 4acid, 1,4-

cygﬁghexaneﬁine amne, or a mxture thereof. These
cpellyhakaesd oaricangs c raidaberesapecagel ndieedparylic acid,
opeant £1 P00 2000, 10,.80.4000, 4%, MBISU' Rl PYr ENERGEOMP with a

€se pol yam des can al so be descri bed as

rtelaglciﬁeacdsf ora prdigurdineof campnbs tagpr gi-c:yAGileng t Hipnseef p-
and/or thereactiqn product of a.resjidue, of ‘o
xg#gé?ﬁgx9+@%u§%igm%%. %ggaene 1a£i %k?%%ylene dﬁ% ine, or

_ ( ing adiprc , 1 sopht I C
13@i dyclerepdriduiineathadiating, 4or cy chivhexanddiecaroxy! i c
acid, rescorcinol dicarboxylic acid, or

napht hal enedi carboxylic acid, or a m xture thereof

’.[\évﬂ:otsa_ ask@ﬁl&:iel Of atlh andxte GO i Hierggmixyl yheng of the
i am ne, pxylylene di am ne, hexape | ene .di gm ne .
SR PERLORT K HEE Lo PR COEPOAEKEhLUI T YA RgL VgL des-
T M dHt8 dhhegefuctThosetBi Irkeddiest be adbadild acid with
recogni ze man

y.of the conbjnatiopns a [l Kk ;
KeGRBELYAPPS AVETIABI &° pBYYER BLQ 20qnEnPedEptphon Product
d¥ aduct - ofi dRe 1FSiaiies cofacsabatisc iRGatievhyyhene diamine is
hexanet hyl ene dianine is n¥lon 610 and, the reac iog
BHIGBUEE - of NY P 18 dufeST5HRdI B LOBAT Y Glhernelits from the

hexamebhyl engidhar e =S dpdcaR166ypbylo@npblFainsde which is
anot her nyl on which benefits fromthe invention. nylon
ngdes by $HEcPRRREDPeOBf CHBT SHRT i Vit s ﬁé?&éfmﬁﬁﬁ%g the

QRRNIY GO sty OLagt ase andilihemiRel YRES | al NEpdila of H.N-
resulting am no caprioc acid which has a fornul a of

@Q*@5TQ$E#5-G@@HPr?ﬁ€r5?@fEP}E@W%Qﬁ)&ﬁﬁ?ﬂ?i%?ﬁﬂmgon product
&@qQEJQQsBHQQQCEf adipic acid and m-xylylene diamine, known

as poly-m-xylylene adipamide. This product is commercially
known as MXD6 or nylon MXD6 and can be purchased from

Mitsubishi Gas Chemical Company, Japan.

Additionally, the polyamide may be modified with the monomers
which create polyamide ionomers such as metallo-sulfonates.
Included in these are the sulfonated isophthalate salts of
1lithium, sulfur, and phosphorous. These could be introduced
for example as the dicarboxylic acid, pre-reacted diester, or
diamine. United States Patent 3,328,484, whose teachings are
incorporated herein by reference, describes such modified co-

polyamides.
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of the residues of adipic acid and mxylyl ene di am ne,

known as pol y-m xylyl ene adi pam de. This product is
w@eersriedal |y known as MXD6 or nyl on MXD6 and PEIERM05/052254

purchased from M tsubishi Gag8 Chenical Conpany, Japan.

Addi tionally, the polyam de may be nodified wth the

nmononers whi ch create pol yam de i ononers such as

nmetal | o-sul fonates . Included in these are the

sul fonated i sophthal ate salts of lithium sulfur, and
Tnhomlpemus;tirh@ie idoid dipeehhiondored R3E é)@g‘ﬁﬁluédé%g is

the di car €+ I est
AGRINF e eL‘ig ltyrl‘ J‘%?t%%l%s ot %%8214484 il ol 22, the
pteaehi ngs aarp@hynsbeporsat%edhh@m@ rPO@Waﬂ\éﬂér diEPs) core was

magscrI?Aﬁh nnghébgdaﬁapQMY%@] EJJIE% %%ﬂ?rBOEBEYS to

nt| On over pre- conpounding 1s
cteBoas1 184 eldne mabeanplles 24&telBcaydtaBlitat Bxanpie prllet

t he eIIe pol yest er, she MG,

WEsr & Rﬁ§e g?\dgierﬁ% ?%%mgﬁgg %‘%‘mrrrrlg %é bar k- fox

aﬁ@koﬁlﬁfﬁérytuB mbwsbatblZﬁcté&ﬁéﬁﬂhﬁwmmlecAﬂaerWelght The

c_r stal lizatign, ll.et was e det o 3
X?Fﬁar‘”eefgl gléja‘gcguf‘rf‘atalﬁo CIEgr approx%mlalfgi and

ih3choubs ﬁ&ldé&h@ﬁ@epﬁ:bewmb ecul ar weight . The

pellets were then dried in air at 160 OC for 6 hours

and injection nolded into prefornms. The honpgenously
TS PESRQFE RN QUNEIEEb LS Obox@;ﬁoﬁEﬁl&d\MBﬁn{:Exhnmfe PIB) /MXD6

was kept at <1.33 mllibar for °

(Fxareleo2Bt y¥eal KPRk ?Fe<ﬁa§%rmfg% g f] D T "140°C

R’ 5ahodbd éﬁ:éﬁyéﬂilhgdéstﬁédmaféfiﬂl(thNMMéeddrmé@ in air
pref orns. Aah ysi cal blend control ]p%gﬂ nple 1B

aﬁcaaéOBg 8pYi P SsaraCe 1 paPFEL8n g° MG OVRBEEP IS he
presence of dry air at 160 OC for 6 hours and

i njection nolded into prefornms. _The col or of

t.h
Bor REYe Featadel $RdCPRETALNIGEABBES| v Rl SRt s@&dSOrﬁyr ofrying
§@§%rgte2§eile£peoﬁobﬁf ghat hgpphysi €Bé presence of dry air

at 160°C for 6 hours and injection molded into preforms.

The color of the preform made from the homogeneously
dispersed control was b*=23.1, the color of the physical
blend control was b* = -5.8. By comparison, the embodiment

of the invention was a b* = -4.7.

Not only do these experiments demonstrate the utility of the
compartmentalized pellet structure, they also disclose a
process for simultaneously thermally treating two materials.
That thermal treatment includes but is not Ilimited to
crystallization, drying, solid phase polymerization or any of
those in combination. While these experiments are conducted
in rotating vacuum blenders, they Just have easily been
conducted in commercial scale vibrating filuid bed

crystallizers in the presence of air or inert gas such as
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bl end control was b* = -5.8. By conparison, the

enbodi nent of the invention was a b* = -4.7. Not only
waeloosheses experi nents denonstrate the utility PET/EP®05/052254

conpartmental i zed pellet strgcture, they al so disclose

a process for sinultaneously thermally treating two

materials. That thernal treatnment includes but is not

limted to crystallization, drying, solid phase

pol yneri zation or any of those in conbination. Wile
ngFesgeexpfmdrnadn&iaueusonﬁudmbdphnseotﬁﬁlymfﬁh%9}@n1in the

enders, _.they ,just ha S] conducted in

PESHFREGI &F %%%1%gvﬁbfgﬁﬁnggf#%¥ﬁgggg'crystallizers in

the presence of air or inert gas such asnitrogen and

conti nuous saljd phase pol r.i zers, i_n r c ;
ﬁ ﬁ@FFnéa§e§ﬁ£ﬁ£agpnﬁ?%%mﬁﬂﬁén %?gcéﬁdabg%giﬁg ggggh?%ﬁ%alns
atNVEsddiONohs axyekhetirddrat wohyreems atcheast wmeyester, at

oxygen inert polynmer ,.such as _pol yester t J.ea
Wgenog%nsc?’i%?éycﬁﬁﬁ%ﬁgﬁf‘? ar 5&’5’ Péésta%%e arteailt'éﬁgﬁe one
QLA Mhirdtamhennptiacatenn pbatadt ini t bonhbectoxygeh the
sensitive conponent either initiates.or catalyzes,the
yIEr; 6RPSELENE BRI R iSe 16‘&%68%8& % th %%(\Eg%sn the
%rxa%ttiaas dfﬁt%lﬁe t bgy ey g@éh§iail;.ﬁ&id ialhc&n;ﬁﬁfmmne,rﬁttmnoxygen and
gen reactive conponent, ., For the purposes of [ .
tpsc eRkest IO, Oﬁﬁgggoﬁ%ﬁjewvef h%‘%ml%oé‘ge&tg R t%ygibg'é%actl"e
dohgeR@WR .as_an oxygen reactive component or oxygen
scavenger. The reaction of the conmponent wi th oxygen
is often pronoted by an additional conponent that is

RSO e5ERtodd: tHe wRtL abethei package. tihe cooppoenit that
that becones reactive to oxygen when in thecgﬁesence

nsfac sprvoidt eXXYIenC IS dOHR Gy GEh TIEET iR Ediforefiponent

&peoﬁ§889t%EaVéH§é£y I nfitd at-88c806n Oblrencikat abygésedthewith
reaction of the oxygen sensitive conmponent with .
wsyasen . LsAfafdren (REROFGEN PYerfd gdfétional component that is

also present in the wall of the package. A component that
becomes reactive to oxygen when in the presence of a promoter
is called an oxygen sensitive component. The promoter usually
initiates and often catalyzes the reaction of the oxygen
sensitive component with oxygen. After the oxygen sensitive
component is exposed to the promoter and becomes reactive
with oxygen, the oxygen sensitive component becomes an oxygen
reactive component. The oxygen sensitive/reactive component
may be organic, inorganic or a metal in a reduced valence

state.

In contrast, the phrase oxygen inert component refers to a
component which does not become reactive with oxygen when
placed in contact with the promoter at levels that make the
oxygen sensitive component an oxygen reactive component.
This can easily be determined by combining the oxygen

sensitive component with the promoter and measuring the
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conmponent is exposed to the pronoter and becones
reactive with oxygen, the oxygen sensitive conponent
whemsiresoan oxygen reactive conmponent. The OXyREEP2005/052254
sensitive/reactive conponeng4nmay be organic, inorganic
or a netal in a reduced val ence state. In contrast,
the phrase oxygen inert conponent refers to a
conmponent whi ch does not becone reactive wth oxygen
when placed in contact wth the pronoter at |evels
okiigén Nakes triye: iaxy.genTise nst e orrarentinaT toxgggpnent  1s
eactive conponent. This c eas| et ' b
t%%ﬂbiﬁ? T o%@%%n %E%%i?ﬁvé d%%%ﬁ%ﬁ? ﬁf{ tﬁe Yoxygen
r@é@ﬂi&fﬁyéﬂ&hﬂﬁﬂﬂﬁuriﬂg theokpgencbenasuapt Flont MRt organic
pr opos 0X n.inert component_is sthen.canpine I
CRIPA R pf B and"s hen‘p s gesnma?lelact%/}fety r?eagaljl%gg% of
rggﬁb%§i@¢enpr$ﬁ@@ed.thmmefmﬁdnargmnibecoapoundygen inert
exhi bit sonme very small inherent a nt.of re i Vi
CPBPORGYen " THET EP8FE*F0 be" %F(ﬁaﬁﬁiwlFﬁE%Pnéoﬁ%%n%éﬁﬁbnent
WEEhtEﬁecgﬁbﬁéte@fsﬁﬁﬁﬁdsﬂmﬁ#fié&ﬁiKHantdmﬂQ%H¢MEMﬁﬁse, and
with the pronoter should show | ess than a 1996
PrREPEAREY I PrevErsBry WD | NorEdke COPRUBRYGRR then the
cHRPSHERE | RILHdiAN thke peerpoaent mid huilghtthe pigheteincrease
The sllghtlé hi gher 1 ncrease may be caused by trace
maﬁobﬁtgaéﬁe_aP&!9%%?ecﬁﬂﬂ%ﬂﬁ5néﬁ¥§Ft8~Yégenc?ﬁEamlnants' °or
cREQMOLES bebcd P aRdcRf iid sehd BEY Teacltf Wbl axpgen with
to a small degree. In this enbodi nent, the pol yner,
orlygeBxygeh i td9@&S€onmponent and pronoter are
het er ogeneously placed in zones or conpartnents of the

pellet so that there is an insufficient amunt of s
Ipr ofvbier embgfigert corthtt RALHSThe &R§ge*¥ERRI ( PHRSItIVE

SRBARAN 14 @ ﬁ}gﬁgﬁggid%glﬁeEBkéééﬁébﬁHlyﬂﬁlﬂd%aeihheones or
reaction wth oxygen, but there is more_than enoug?, .
qerpapteente 06 thesPahéptt e ChgkelPeresigran insufficient

é%%%ggenb%edpwgﬁgtgixegn direct contact with the oxygen

sensitive component to substantially initiate or catalyze the
reaction with oxygen, but there is more than enough promoter
to do this when the ingredients are homogenized when mixed

during the final melt extrusion step.

The critical factor is that the promoter and oxygen sensitive
component be substantially heterogeneously placed into
pellets as opposed to belng homogenously dispersed or
solubilized in each other. In one embodiment, the oxygen
sensitive component is placed in either the core or sheath
compartment and the promoter disbursed into the oxygen inert
component in amounts sufficient to initiate and/or catalyze
the reaction of the oxygen sensitive component with oxygen
when the pellet is processed in the final melt mixing step.
With this configuration the oxygen sensitive component

remains essentially unreactive with oxygen until it is
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during the final nelt extrusion step. The critical

factor is that the pronoter and oxygen sensitive
weowponem be substantially heterogeneously plBCEEPINS/@52254

pel | ets as opposed to bei ng 4vonogenously di spersed or

solubilized in each other. In one enbodinent, the

oxygen sensitive conponent is placed in either the

core or sheath conpartnent and the pronoter disbursed

into the oxygen inert conponent in anmpunts sufficient
combiineti al€h arit¥ grrrattairy derihe teactingd gelthaiskygen The

sensitiyv nponent W th wh t [ i
pﬁﬁ@@%ss%% i%%et he Y5 hal e %X?n%%wngﬁgt e%.%r\%vﬁt hﬁ%hiazl cxygen
onbiigingt | @nvitmmexygesuskensid i wércoapdndr rsadpdegsed to

ssentially unreactjve wth oxygen until it LS i.hed

CERR N AR ol Rt RESIER r8F ¢ bl IHRLRRT ene
PEigeat ‘Rinstie vien wemibonndc anxiriditie sittdrled am ap orpgeavity
cont ai ni ng envjronnent sych as.air and be subjected to
“Fﬁé’rﬁéwg?ge%% t’glrfazL F}?Let%ppléﬁﬁ%é of oxygen Jbecause

t he oxygen sensitive conpound exhibits little or no
reactivity with oxygen until final nelt mxing. The

T8y FEY FFa St AR W EnpsRE een B8 %’r‘?e Bre n%r%ym%%ﬁ'pgﬁm gunds .
Thel R&yE¥NILBa £ €864 | MEngeigo biid tBf s t ba St PariiarC Wmodiment is
enbodi nent i s an oxygen sensitive conponent that .
FeqEFrEsta PEARHTLIF pridfBrer to FReti st SEat & yFgaction
ﬂﬂ?ﬁ[\ort%QCtﬂdJniﬂ!ﬁi*h@)’cﬂ@”ea’@&l&z\/& fieodrPackagh NgitM okygen.

. Rooney ed. 1995, p74-110, the teachin whi ch
Agidorepdiencte FHerad sy Ndf-erRRIEY debor ?i%‘%‘j’ ‘VaP?%DJS%'e the

dRes gk oxf dizabhe fFganneoRyygetesensireive spnpedrdsnce,
. The oxygen sensitive conpounds are general | ,
dasppideiscal V3F igisat (FERd o §anPELEd dsC&Ag have °xYIen

Alndi8ask O@@mﬁ@ﬁﬁﬂé.c hyfh Oger¥hhChsdrs idli®av edohpoldt®s  are
presence of oxygen and a pronpter which is an

ganiqradilor efhybenmiamily | HNEAFUrRRd efFIaneat AFFROTYF and
ﬁg%éuhéniéé@ﬁoén@ugllylic hydrogen which is cleaved in the
presence of oxygen and a promoter which is an initiator or
catalet. In this context a catalyst can be an initiator but
an initiator 4is not always a catalyst. Generally, the
reaction with oxygen is very slow or non-existent without the
presence of the initiator or catalyst. An initiator is
anything which starts the fast reaction of the compound with
oxygen. A catalyst can both start the reaction and increase
the rate of the reaction but does not participate in the

reaction.

It should also be noted that polyamides, like polyolefins,
become reactive with oxygen in the presence of a transition
metal catalyst and are therefore also oxygen sensitive
components. Thus, polyamides are also one of the preferred
oxygen sensitive components for the second object of the

invention. Specifically, the polyamides described in the
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an initiator is not always a catalyst. Cenerally, the

reaction with oxygen is very slow or non-existent
waowrdlsoutsot he presence of the initiator or cataPGEEP208§1052254

initiator is anything which4starts the fast reaction

of the conmpound with oxygen. A catalyst can both start

the reaction and increase the rate of the reaction but

does not participate in the reaction. It should al so

be noted that pol yam des, |ike polyol efins, becone
prreatbiy eemipddingargemei pul hebpe eserass @fenaittﬁaﬁsp@mwent&

t cat al yst adare ere ensiti .
oggn'g%%%%t ?ﬁ?ﬁmlg pbl yaﬁrfgl]d(gnsfngrlglgl-‘so on ldf%heﬁbgé¥§ N
pméeéeréed oxyg@rlybanadiew@, conpbyﬂelmtfgiﬂf@e t helsgamarg and

obj ect of the |nvent|on e
t&éJSEPFBecT Tien QHEpT eVFSTR! e%b% &%r egés}gsl:ﬂgb\year%gl&ﬂ?r'la:LS
t@&}tgerax@enspﬁdmoe:eﬁorrpmﬂm.t_eef tdmis/@rpolqpamld@s,d)t héy a

m Xyl .yl ene adip iety is preferred.

tpergh %aal%%%a fﬁgé(ggdl ene ol i goners and terpenes

are other exanpl es of oxygen sensitive materials that

are pronoted (initiated and/or cata zed

Qhgks PEABRIRet 3F e%%é%%ﬁﬁ drﬁ&“l&x ﬁ §¥ dre listed in
UQE%@HZ@Qer@r@%&bﬁtCQHEOQDdS6arthI&k@@hﬂﬁgﬁmdﬁﬂhhlch are

States Patent 6,406, 766, the teachin of whi ch
ROEPREF AERAREF Y By e ice, B5BeTt Fo BRaRprBeinclude

ﬁdﬂﬂbﬁquﬂgﬁébUtthﬁ%@kodéHH%@kpge&ﬁﬂ@%uﬁahybﬂéadlemEgomers,

goners, pol ypropylene oxide olj and
P@éﬁ@éﬁpyé?B%aPP‘édéo AIGIRAE =S 7 My fgfb%rﬁﬂsyslofpendant "romatic
d@ﬂﬁﬁQHH§d|e@%dy|ﬂorwgr%f|@Qh@@bﬁgdﬁaﬁéewmﬁlhwbkgh1ﬁb$ud1ng
hi gh-vinyl and syndiotatic mcrostructures |

thadiet i onwileh bei RgIphgsfcal | Wll’ﬁher"f&é‘éf Wi t hartqle rTﬁJYBEilotatlc

SumerRentuthe. oxygen sensitive noiety can be
chemcally functionalized in one or nore ar e a s,

and reacted with a
In addition to being physically blended with the major

component, the oxygen sensitive moiety can be chemically
functionalized in one or more areas. and reacted with a
material compatible with the major component. Such
functionalization can place at least one carboxyl, hydroxyl,
or amine group in the moilety. Preferably there are two
functional groups occurring at each end of the moiety. The
types of materials compatible with the polyester are the
reaction product of predominately polycondensate segments
selected from the group consisting of polyesters as recited
in USA 21 CFR 177.1590 and polyamides with a minor amount of
oxygen sensitive moilety segments selected from the group
consisting of functionalized polybutadiene, unhydrogenated
polybutadiene oligomers, polypropylene oxide oligomers and
methyl pendant aromatic compounds. USA 21 CFR 177.1590
describes the polycondensates as polyester elastormers

produced by the ester exchange reaction when one or more of
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material conpatible with the major conponent. Such
functionalization can place at |east one carboxyl,
wh@soxeb4 or amine group in the noiety. PrefeP@EDP2005/052254
there are two functional grddps occurring at each end
of the noiety. The types of materials conpatible with
the polyester are the reaction product of
predom nat el y pol ycondensate segnments sel ected from
the group consisting of polyesters as recited in USA
tBé EPRLE¥Ind59Dthatiapet yanddestiwl htarspheha tsuntdigethyl

o&?%g%ntﬁgigit:xgngnbgkgtﬁgﬂnﬁ@%ﬁh§ﬁ£f§%émhgrﬁgﬁéth react

comnsi s uncttonal i zed pol ybut adi ene
wmﬁhydﬂpgeﬁhyédogmég&nhyﬂmOQNEOéV|QQﬁﬁthriﬁﬁS&ﬂ%ﬁﬁﬂ erghd/or

1U§ WE <%bqjﬂﬁ§h¥1 QﬂPH%ﬂEdaE9Q§£6&ePnggnﬁukhmber

descr 1 bes e polycondensat es as
ap@kygétmb&ﬁba$anrweughprdeWednb90tﬁ@0e§nér3@x@ﬁ§nge These
reaction en_one re o IIo n h
CAPRETASTOT or SRt 1R o,P G r%{e R5iio8e, hopnt Ral gm’@&ﬁéensate
copet Byb bﬁoﬁhéhakameresphndelabe$ea@le®W3¢1from the group

al pha- hydr oonega- hydr o oxytetral
COREL8EIRY 4 bu?gnedlg?r?ﬁﬁgb%#%ﬁ’the fﬂnl Exgﬁgfgg?bner
ihaphanpuabe; averagennl ecid ar p‘@éyghhddmstaHRn 2@ 00further
and 30, 000. These condensates c¢ n al $9: a

e 3?1 Sroup

RUBSLFESN PSR OSIPT Sed? Y Bt nDre p

d%gkﬁggﬁgﬁfron1the gbeup conS|staIpma#hgdmugﬁd@w&hadepxypoly
ortho

alate, and iso hth re|n sai d
@é‘lﬁ@@ﬁé’éﬁ%&’%@% fur f"ﬁ ﬁrrpqlt’l se 3o %r mofdd  the
pghéﬁgbﬁeggéﬁétﬁgsaﬁgﬂmﬁ$ékfﬁﬁﬁﬁhgéﬂmﬁlﬁbmmgrOﬁelght between

r oome ydr oxypol .y (ox a ene
A @OQutaW@aumﬁ%'&HQ ‘t he pgﬁﬁtonﬂiﬂg %ﬁﬁé§%b _#H Mxypoly
@Wt%%aﬂekﬁwé@é) wei ght thet wpeDyrd: 000 &duth 300000the 1,4

he al pha- hydr oonega- hydr oxypol t
i actoelipaty naKRS O Rt RAVE0Y BEELHLT ol SLeol) dnd ics

ﬂ%ﬁy%é%tgiggnﬁngﬁﬂcég datyadhgnensl yTetdl adiek idiso suitable.

Usually, the best compatibility.is obtained when the oxygen
scavenging material is reacted with the major component
itself. United States Patent 6,406,766 describes how this
can be accomplished. Because United States Patent 6,406,766
teaches reacting the functionalized polybutadiene into the
polyester segment, 1its inventors view the functionalized
polybutadiene as a monomer to the polyester segment. For
purposes of this disclosure, the term functionalized
polybutadiene 1is an equivalent to the term polybutadiene
monomer found in United States Patent 6,406,766. Preferably
the functionalized oxygen scavenger is reacted with the same
type of material as the major component. In other words, the
best compatibility with polyethylene terephthalate is

obtained when the functionalized oxygen scavenger is reacted
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pol ymer al so known as pol yet hyl ene gl ycol are al so

suitable. Usually, the best conpatibility is obtained
wob@sy/11dse4 oxygen scavengi ng material i s react eBCTEPIN05/052254

the maj or conponent itself. 48Bnited States Patent

6, 406, 766 descri bes how this can be acconpli shed.

Because United States Patent 6,406, 766 teaches

reacting the functionalized pol ybutadiene into the

pol yester segnent, its inventors view the
whtnct i pnayezerl oo ybuteakmidiadste nofeirer & o thelyethylene

al yest segnent r purposes of this disclosure,
t?ﬁgg%éﬁégﬁ%ﬁg¥’§% Fgéd pol ybut adi ene i s an equi val ent

to the term pol ybut adi ene nononer found in United

t ates Patent 6, 406,.7 .66. Pref h :
T?ﬁn@??%%%??iﬁ%E%&jﬁgﬁnfgggeﬁgeﬁgﬁgh %%c%% LRy pompound
thafe typecof amt ecicalleastéhe theg orreesriponentf | hhet hetygen

wor ds, the best co tibility wt 0 V.
SF@F%‘EW%&F%%OI?%“O%%%e%{%%nn' th@i%)uéw%%l&%r%e inigsedusuallly 2
t@éﬁsﬁﬁiﬁﬂi’im@ﬂgep ixxsosrulaapfﬁﬂf\tatmi,pohyeidiwlﬁ;nesalt, such as
terepht hal ate or_a pol yet ne terephthal at .
c@BﬁégyﬁﬁP@e?ﬁ%O?f?%n%?grlfss%g icl‘ﬁntsiuléﬂggr lggr q—‘é%t ASAgEton of
taRdok§g@mys GxdiRatRd maltatrial awish asxyaeoel erdtiésiohelly, the
reaction of the oxygen sensitive g?qgoneqf w%%@ active to
oFXgEBN. SerhE s FRIPPRERs udlS v SRt ahet tivon “Refal
JetnPr eheeabl y theColpidmotalt , isichplsse@rabalin  sufficient
néodecanoate and i s not consuq&f by the reactlontofXternal
PRetdkyeen sERRiRYYRPHRI dHYal? Wit FoGKyg8n™" VERT ©
cAddifd onalihwt tbecoxygenrsensit i waceayponentht,s UV light,
sufficiently unreactive_ to ogggen unl ess the ﬁgonnte

migrgra¥eht Of CHAIT e GOIRLFE i BLSTRARE FPGNotEr "FEy" ©°

fﬂi%gaEQQHﬁéeréﬁbﬁﬂﬁﬂ“ﬁﬂ%ht@kg@éntékaéﬂdhﬁd ethesinhtastor.
radi ant energy (light, UV Ii1ght, mcrowave) or contact
wi th anot her substance such as water to initiate the

THRACLI AR M OXHARR 0N I el fasa yt ekddiiitdeatanly TAetermined
anount of pronoter is usually experinentally ]

hiestes sy the amount of oxygen consumption required, the
type of oxygen sensitive component, and the type of promoter. ..
In a general sense, the amount of promoter varies between 30
and 1000 ppm of the metal ion to the oxygen sensitive
component. More preferably, the value is between 50 and 500

ppm, with the most desired range being 100 to 300 ppm metal

ion by weight of the oxygen sensitive component.

The amount of oxygen sensitive component to oxygen inert
component depends -upon the effectiveness of the oxygen
sensitive component to react with oxygen once it becomes
oxygen reactive. Effective oxygen consumption occurs when
the oxygen sensitive component and/or oxygen reactive
component exists between 1 and 12 weight percent. More
preferably, the oxygen sensitive/oxygen reactive component

should be present at a level from 2 to 8 weight percent of
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based upon the anobunt of oxygen consunption required,

the type of oxygen sensitive conponent, and the type
wotosnowpter. . In a general sense, the anmountPGf/EP2005/052254

pronoter varies between 30 €hd 1000 ppm of the metal

ion to the oxygen sensitive conponent. More

preferably, the value is between 50 and 500 ppm wth

the nost desired range being 100 to 300 ppm nmetal ion

by m5|ght of the oxygen sensitive conponent. The . .
tranouetinf petygen sefstlt i vedewHpeHentPbL ARG | Witt Find
wCOrmQnent _depsnds ppen the efkeghitveaesenof the oxygen

Si*tive conponent to react w th oxygen once it
2econesm£xygeﬂ reactive. Effective oxygen consunption
ccurs en, t 0 Nsigi NRRN B -3

T%%(y%%f?%r At vngooc&é)ﬁrr%gﬁe‘;lt% zdxoit s%dga %gt vveeﬁml and di% A oxygen
sd&%gﬂrﬂyepea/imepdmeﬂ\ﬂ)r eppeféealalyl ya tiied ygmyjgen such as MXD6,

sensi tive/ oxygen.reacti 0 0 BERYY
uRRYIrQIRAat gmﬂqu?8%§d§§?%h?nggggﬁéboP%%ebgggfn nated
p@?i;ﬂ)@flladihéliﬁf bhilpstaeial rapptedatingns a Polypalett iRgakpone
~at a leve ram4 to i gh rce
S Bhp ot TS S5 575 B80T ReTIh FSIotES oigeg T otover and
p%&éiéﬂﬁ igﬁraspoaaet , sppagtfrer albl yowtgo| yamifdeusathons layer.

, unhydr ogenat ed, pol yput adi gne. ol | :
UOARY i BGEn &CE BOFSbLTNG) B6 5 CGoreP i dast ed o8
peigwg@%fher (Bﬁ%&%@n&nbﬂtp pheseonmtafl tthe pBlnal m@bt-mixing
ace the cobalt pronoter and pol ye " .
sSRBat At or "BHERr R
d%gFEkQ%JaEhQBugﬁﬁﬁtC@ba|boﬂ&@ﬂﬁéﬁfa&d&%@ﬂﬂ$tiﬂio intimate
yester (oxygen inert hase unti.l t fi b3

cpekechi xMigPst éfeat %H;clﬁpti & het}b%ergi’ n Is%ﬁisﬁlta}tvlél g and
c%@gE9Q§H% tBedi-epetrsefl bhr oxghent witie poé yesyeen apgnsitive
comeS into intimate contact with the cobalt.qut
conepabyti ni thtat FhyS ak@185t al |ﬁf¥Qﬁ9r%%%?}dhe%fcomponent

HOOKEED Wit beddsn weugen veensipbnentonponent. At this

poi nt, the oxygen sensitive conponent

One skilled in the art will recognize that the amount of
promoter may be minimized by determining the maximum level of
promoter which can be added to the oxygen sensitive component
yet not significantly promote the reaction with oxygen and
determining the total amount of promoter needed to promote
the reaction under complete dispersion and placing at least

the remaining amount of promoter .in the polyester sheath.

A third embodiment is to place the already
initiated/catalyzed or otherwise oxygen reactive component in
the core, and place a Ihigh. barrier component between the
oxygen reactive component and the outer edge of the pellet,
such as in the sheath. The preferred embodiment would be a
sheath that surrounds the oxygen reactive .material and

reduces the amount of oxygen reaching the oxygen reactive
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becomes an oxygen reactive conponent . One skilled in
the art will rscognize that the anount of pronoter may

wheoosiiniepd zed by determ ning the maxi num | evel PGI/EP2005/052254

pronot er whi ch can be added 500 the oxygen sensitive
conmponent yet not significantly pronote the reaction

W th oxygen and determ ning the total anount of

pronoter needed to pronote the reaction under conplete

di spersion and placing at |east the remai ni ng anmount

cofnpphendt eheréhy t hee potwiest exygksatdeacAivhi cgpacity during
nbodi ment _is_ to ce. t-he e I_Ai.ti . :

%§§F§9§Zedkg l%th%?%?§%“g§fbg%ﬁ?§g%f%@éﬁc%%gg%gﬁ?df%ne with

a hevreare,sand gpldcentydicglenbardi @olybnpadéene beeawelesd into

he o en reactjve co nent and.th ter_ e
ahﬁeFﬁéﬁgéF?rsﬁe égegnQF & %hgggﬁ%£TE%9gr§F%r?g§ Brererred
rereediamentonothe dereaa sheasth thaposenmtrounds stlreoorygénby a
reactive .materjal. and redu the ampunt, of oxygen, .
sheachi if the B E oat T LGP G Ok hbF Bby LY et Lizable
dURIGHEIBY OXygien rRrAGkiskercapaci sybsktiniant1st orcagetallized
Again, MXD6 with a cobalt salt, ggl%buladiene

M T ith
Eotartl¥al e1dRdPahhydr oGkt d Bory ?ﬁ%ﬂ?en%orgg%?egoxygen

Adil@ il/BechRbyBShEriCUH regdewi th a cobalt salt are the
preferred materials for the core. These conponents are

surrounded by a sheath of polyethyl ene terephthal ate

it crystsl |izablie copekyper sthdbe palyestfmcitsonalized
subsequently crystallized virtually elininating oxygen
{@ H tﬁgggent in

penvszepeRatedt hex ¥Ry et FEddts \FOTOoRE8heREYi

G Erord. 1S BlSe, Word hnfet bRy ghafentthead uactiwRalibaglized
(unhydrogenat ed) oxygen reactive conponent nay be
mteydad | Bhato RS MOt FYet Pean nh§apted plasentthy golymer

Hgldngnal iged fmtenial 1hhat chasphekoyst been teagbREnt in
Into the polynmer backbone. The reaction into the

Fediison eoppagteenpovientd | o @Hot W "o rfg@rLnBRt CaBd k4R - A
aceun duringifinal ;e §z MXidH An United States Patent
5,747,548. However, United States Patent 5,747,548 1is
limited to those structures wherein the. components are both
dissimilar and become cﬁemically interreactive with each
other during final melt mixing. United States Patent
5,747,548 contemplates nothing about systems which react with

external compounds such as oxygen or those systems which

react only in the extruder.

For clarity, the current invention applies to pellets that
may also have interactive/interreactive components in
addition to reaction to by-products and/or oxygen. The
oxygen sensitive or oxygen reactive component may or may not
be one of those interactive/interreactive components. The
critical factor of the present embodiment is the presence of
a promoter of the reaction with compounds external to the

pellet, such as oxygen, and that the promoter 1is kept
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simlar reaction is described in United States Patent
5,747,548. However, United States Patent 5,747,548 is

WO Revstied94 0 t hose structures wherein the., coONPONEPL1085/052254

are both dissimlar and becose chem cally

interreactive with each other during final nelt

m xing. United States Patent 5,747,548 contenpl ates
not hi ng about systens which react with externa

conmpounds such as oxygen or those systens which react
eabyrate t Heoaxt threleroxygbor s¢rgittiye t hempowrdntor that the

LOVEDL T 90 80Bl ) eS LA RELL cLs LIl Tk o NBMEcn so ehac

rmteéractrve/interreactrvé conponents in a
eeaheioambodbmemnode@mseﬁnUM©rr@kggeﬁ o?Weeoxyg@wt1Vlty of

n3|t oxygen, reactive co r ot
g €oh& o?ttﬁgsegg%tg?%%?¥%%?lnt rrggc ive CZ gﬁﬁuﬁ over a
thetesl tpaddletf.act or of the present enbodlnent is the
presence of a pronoter o f the reaction wth conpounds
external to the pellet, such as oxygen, and that the
phemitek ioF kepigzeparcaice if/fem bife thxy garvesanrsl tiomed pellet
co ound or Lgat t he O0Xy. en reactive co

t b
FRPUME {1 OnPERGBER SRS hot SRETRIC eRBbtThont r e cgvaen

EB@ctﬁ&ﬁt@fo@xxg@nzbﬁéat@%mhwtaiethecpeuoataahlhgomET, the
tenperature (23C +/- 5C) by 20% over control pellet. .
PREIPACIREFFIO%Y @eﬁ%&@?fﬂv‘. G500 ] neBRt GFYERefcaction

g@bﬂnsteast reebll e inkcdleeensbaesedisn exanple §6ritde Scontrol
he oxygen, react|V|ty of the zoned structure (50

S8R P ARG TR SEuaROs Ehe: CrYESBoRBRGH VL MEBIoRent -

ahd LhSuOXYHE b ARRG! ireAcREOMDEESr (1GRD A trst day is virtually
neo-decanoate) is simlar_to the contro

EBAt BRAP MY FrustompPer taRateheZ % e S £ 9&_21119 no increase

GAMRRRAERkpr TS aRuNtHRf Qx)Mgenidpastetbdf temtt e believed
first day is virtually the same with conpartmental i zed

shplicthe eleWovR iyl thold ridredsyenihcOa¥uRHt FBR 60RFrhets due
sevemedags Rerid: that SsBRIIEVREs not placed into the vial

until some time after the manufacture. During this time the
small amount of inherent oxygen reactivity had already

occurred.

By comparison, the comparative example (5B) reacted with or
consumed almost twice the amount of oxygen in the seven day
period. The retention of the oxygen scavenging capability
is demonstrated in example 5D which is the zoned structure of
5C repelletized to mix all the ingredients. In this manner,
the components are separated until they are ready to be
combined at the last possible moment and the oxygen sensitive

material is converted to an oxygen reactive material.

Another embodiment of the invention is the placement of the
acetaldehyde scavenger or acetaldehyde reaction catalyst in

one of the zones. Polyamides are one class of compounds that
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that the lowresult in the seventh day of the contro
is due to the fact that that sanple was not pl aced

WO paos/11deed vi al until sonme tine after the manufRCT/BEPI05/052254

During this tinme the small aspunt of inherent oxygen
reactivity had already occurred. By conparison, the
conparative exanple (5B) reacted with or consuned
al nrost twi ce the anobunt of oxygen in the seven day
period. The retention of the oxygen scavengi ng
capebi | wigh | sademk@ethmeed and exanrpl edbrwidash igravheously.
5£¥%§h§£JQ§&. %t?giéggﬁle&hﬁ%dt%orghé Qlécéggﬁdehyde as
|ngred'ents I'S manner e conponen%
B@bhraﬁédmwmﬁitheheyram@&meanyknibeacpabtn@beaﬂumﬁelevels
S 0 d 0 n, tive rial
oL VY, B D I M O 4 B e
Endoddrentagé vlie dancemttirehing tthe piiacemenin obidshiele in a
acetalde d sgavenger or ace al dehyd eaction .
?alystq¥h one’ of © ﬁ%n%oﬁgg IEi'—"o‘?f nPaeg g%%e%ngngf%sﬁfter
Qélnmnphands;thgh@&&@htmuﬁhwaeﬁtaﬂdﬁhadét&ﬂmbhyde has been

i sc sseqﬂprev gusl |rco Iun10XI&e part|cles af@he melt

holh- G rddutBHaTE al&@ﬁyd %s]ﬁﬁﬁ

ﬂ®lﬁﬁ§ﬁiﬂﬁuibmdeﬁk§>a paytumbeprrghlh@vehs Qﬁrbbalum oxide
conpo woul d be cause haze in the, finished product

SRS e U1 TnEaer SOPAG: oS 27 ortdim B G del phase
p@ljﬂndxq%%‘dl%nt,ratdeslst Zﬁ@ﬂ&hlﬂﬁm rekadd ymmﬁmg lﬂheie?o%di because
until after soli se pol ymerization en the ,
Het &F&gﬁyfé“%’é:sbe%ﬁ &F&ﬁﬁ#‘é]&l’% PEGuCET TS thelng  the
Leval SoreapbivRekheap®did. pol ymeri zation step. By
i ncorporating the zirconiumoxide into the core of the
core sheath design prior to solid phase
PO Y M dhzRisl on, | ess Zirconium Oxi de woul d be needed
because the | arge anmounts of acetal de fde are renmoved

e | TP e ol PYIRasE2FEEFRY | 8¢ i BRI ates oMt ifodgvention

is determined and compared to a control pellet of similar

size with the same amount of ingredients. In the case of the
control, the ingredients are homogenously. dispersed
throughout the pellet. Or alternatively, the promoter is

dispersed in the oxygen sensitive component which is then

subsequently dispersed in the oxygen inert material.

The oxygen reactivity can be determined by placing pellets of
the control into a sealed wvessel and the same number of
similar sized and weilght compartmentalized pellets into a
sealed vessel of the same size. The vessels are kept at the
same temperature and the oxygen depletion in each vessel is
measured at a certain point in time, preferably seven days.
For example, one can place the same amount of same sized
pellets into two gas chromatograph vials and sealed. Vial A
will contain the homogeneous dispersion. Vial B will contain

the embodiment. The +vials are maintained in the same
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The ampunt of oxygen reacted by the pellets of the
invention is determ ned and conpared to a contro
welosa1060f simlar size with the same anmount 0OPCT/EP2005/052254
ingredients . In the case ofs3he control, the
i ngredi ents are honogenousl v di spersed throughout the
pellet. O alternatively, the pronpoter is dispersed in
t he oxygen sensitive conponent which is then
subsequent |y dispersed in the oxygen inert nmaterial.
éﬁﬁﬁr@nmge? r gaotreviat-yrean e ffeteddyi ned by -pFati fpr seven
el lets_of the ntrol i a ed v | _an :
ééﬁﬁé ndﬁg%ra%ﬁu%fn$?%ﬁe%§gé% aﬁ%ﬂ%bgﬁ%ﬁﬁﬁ? a8MdsbBftial as
kﬁﬁnﬂm@uﬁaﬂhﬂfi&ﬂt;Eﬂpqﬁeditmotheseamedteesseat@tethéofile
sanme size, The vessels..are kept he : ;
‘F@ﬁb&iﬁtﬁ?geﬁnﬁa¥%9 gyféghsgggpe?%g%’i?ﬁ%ﬁgﬁ%q&eégeﬁnﬁéyzed
ﬁ(j&a&wsedxggeﬁ @jﬁﬂiﬂi@itn. paibe rieduttiren jm efseroeyl wosdesh from
ays. For. exa e, one.can place.the_sane anpunt qf
RS PoEF &g p%ﬂgg?gsirﬁ%)t 958s &ﬁroﬁ%?od?%ﬁﬁ&Viggs oxygen
f?&*éﬂ@@bedorx!a%agtéﬂ}: vont i iortshe ihonpgdnesus weight are
i spersion. Via W |l contain the enpodi nent. The
RFAUDTEFe TR i TGRS e afR3HYF r ShnBRYIen consumed by
{Hemeraiurs mefarablin 23etihviad GQd) xpiresevay dagsSvalue
The actual tenperature |level is not as essentjal, as
JeeePins HH-VISHSS Sexifo BT 48 e VeRFe Yt dNpaFLETN ePST gTam
OF ofd1lgeqver richengseyenidaysardf ties S@mensiday andaguivalent
vial i's analyzed 5 for its oxygen content .. The .
ethest i oh P B ensednt Rt s 1 PERTAl o sHhe? TV SMBUHt 515 Dot
A 20LaeN | THh@ARDEBL L Ok aRXYEedons aengettidly the pellets
reacted. Variations in pellet weight are accqunted for
by @i o4k MpI RN AMRFY 780 % H§e ¥36oA8uirds byitnhgag for the

i&y,iﬂagﬁgbéﬁ.ifhérﬁ%é@éﬂsf@ﬂdc@ﬁﬁﬁﬁﬁéﬁiKhtﬁﬂil consume
value 10 in cubic centineters of Ongen Scaveng_ed
e

2t erasdd P Oppergeam besparsyaan thent RBepepriel e Hhfe seven

5g$T%ﬁyfga_and equi val ent nunmber of pellets used, this
no I zing adjustnent is not necessary. The sane test

can be done by placing the pellets

Intrinsic Viscosity

The intrinsic viscosity of intermediate molecular weight and
low crystalline poly(ethylene terephthalate) and related
polymers which are soluble in 60/40 phenol/tetrachloroethane
was determined by dissolving 0.1 grams of polymer or ground
pellet into 25 ml of 60/40 phenol/tetrachloroethane solution
and determining the viscosity of the solution at 30°C +/-
0.05 relative to the solvent at the same temperature using a
Ubbelohde 1B viscometer. The intrinsic viscosity is
calculated using the Billmeyer equation based upon the

relative viscosity.

The intrinsic viscosity of high molecular weight or highly
crystalline poly(ethylene terephthalate) and related polymers

which are not soluble in phenol/tetrachloroethane was
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in a foil bag and analyzing the gas in the foil bag

for the 15 reduction in oxygen. The successful
w@oemstirases i on Wil | consunme at | east 20 per cent PCBEBR2005/052254

oxygen than the control in tdae seven day peri od.

Intrinsic Viscosity 20 The intrinsic viscosity of

i nternmedi ate nol ecul ar wei ght and | ow crystalline poly

(ethyl ene terephthal ate) and rel ated pol ymers whi ch

are soluble in 60/40 phenol/tetrachl oroet hane was
d@ebemgheedld@y dissolwvimy 0.1 ggwarss offpapgherernpr or ground

rQu pellet intgp. 25 of 60Q/ 40 : :

P%ﬁgﬁgllte%? %hlor%%thaﬁg'soldgfon fg/soand gggg%ﬁ$fﬁﬁéftlc
Ahﬁﬂ/ﬁﬁéhbs'rcbryetjfaﬂdﬂeasdl Wetenmani8oC the 019803 wt Pfe the

t e solv t, the sane.t r [
SB&B%FBHd%LI%&&%ggs-% O% r?%a%?ﬁ% églgﬁ%lﬁ%l%%n% at. the same

\ meter. e rinsic viscosity is
tealperbatied usdingy t be Bybémeyer Ubheddhda besewmgsen -t he The

relatiye viscosity. 30 The intrinsic Viscosi of L hj
IS ear-Sr O%Fﬁﬂﬁl‘gif hit§hl f/ab:F‘;%%?g? i ne~poly %%?hy?g%g‘geyer
dfiaepbhhalnat eorard teal aisatopal yhbiea mhiedrarsiomotto obtain
sol ubl e in phenol/tetrachl oroethane was g%grnined.b

rgissd ey WRGCD. 2T6r SRS BT CPT yIET or 5o St 2pare S%ﬁ¥060/40
;%'%éu@é /?Et@_@éﬁ@oic{éﬁﬁﬂm 086EHE Bt JfD\C rdéDilchlearomeddraassion is
an eterm nin e viscosity of th L t 30

B e Thrne Pt ne et befe L% SY Y 2 3005050
{1 8MReLabHEeL US| A & DhRA oPenmdehehehdeo visspanmet er.  The

intrinsic viscosity is calculated using the Billneyer
equation and converted using a |inear regression to

ARSAIA 15 §SHY t SebiRihAli@nGaNnsi stent with those
obt ai ned using 60/40 phenol /tetrach| oroet hane sol vent
DRHeniina4iop e files3TYHa kL ingd) 4¢pn be done by “any of the

CRQQFQJG£§%536959[0?H8ﬁ9€ef,Of§@ X dtWUBRaining multiple
trifluoroacetic Acid/ D chloronethane + 0.0124.
compounds in either method, the measured density or the

required amounts of heat (DSC technique) are adjusted by the

weighted average of the amount of the compound in the pellet.

Component Separation and Determination of the Amount of

Component in the Pellet.

The amount of each component in the pellet can be determined
by many different techniques. For example, one can know how
much of the compound was added when manufacturing the pellet,
one can physically separate the components, or one can
separate the components by dissolving the components away
from each other, removing the solvent and taking the weight.
In the case of polyamide-PET, formic acid can be used to
dissolve the polyamide out of the core, leaving the PET
sheath. The amount of PET can be directly weighed and the
polyamide amount determined by difference. If the polyamide

core contains other compounds which are not soluble in formic
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Crystallinity Determ nations . Determ nation of
crystallinity can be done by any of the common
wo ewhnigaes. However, for pellets contai ni ng nedCT/EP10e5/052254
conpounds in either nethod, gshe neasured density or
the required anmounts of heat (DSC technique) are
adj usted by the wei ghted average of the anobunt of the
compound in the pellet. Conponent Separation and
Determ nation of the Amount of Conponent in the
aleedl, et th&hesabhouin ofcagaclbeconfidiiemedi nande pkel epotapmide
be determ ned b n i fferent .techpi Far
PERSTT E° e (G2 Kb ROW Gic G (RL Cagtna ey ™
safged weemrheandfraetumindg thiee speluhét ofopelyamide determined
physi cally separate ihe conponents r_one n s
bYe Haratt %ﬁéggbﬂ%bnejlt’ﬂ sarﬁgl%sses’olsﬂar% F%‘Sul&’g%p%e% gitives

cAaWayt Hdro m@aao 10t ide , r eremHPEg trieet esdladentwaarldl taki ngffect
the wei

ht. In the case of | yam de- PET, form c, acj
i abgoLSEn YOI oI E CreS ROl o db SUETSr e RECCarEoTt
| eaving the PET sheath. The anount of PET can be
directly wei ghed and the pol yani de anpunt. determ ped. . .
GRPeGEPAFERER Frem: has bty S dd or GBS §s COVRBRLLiniEY
HONBeYALS i whi Chead 8-y Q¥ $8kUbbRpbRchOrddrcari detelfined
solution can be filtered and the pol yam de
precipitated fromthe form c acid by adding water. The
BaRerheat hepsgitred and the anount of pol yam de
determ ned by direct weighing. In any case, snall .
Tanouht stleg ayEeriveRtay WHer Hen p6¥y§%ﬁﬁﬁe§m oROPEFTLdes

Jterd.al f jaeul g othaf fecied hes absehuit @ yahtie /060t Bellets.
crystallini t%/ to any great extent. Once separated from
h

Thee pepferred hoeldgiviwirg &fystBIias ¢ yPep ihti AEpRsS/100

%%g%@%%itgnaf hbee C bi¢anshe1detertiied 1.8 grams/100
PERI MENTAL RESULTS In all "the experinmental work, the

polhpdst-er and pol yam des were predried and the pellet
size was 2 grans/ 100 pellets.

Example Series 1: Crystallizing and Drying in Air.

. 1A - Compartmentalized Pellet

A compartmentalized pellet was made from 95 weight percent
0.84 I.V. polyethylene terephthalate copolymer (CLEARTUF® MAX
from M&G Polymers USA) in the sheath and 5 weight percent
MXD6 nylon (Grade 6007, 1.181 I.V., available from Mitsubishi
Gas Chemical, Japan) in the core. The pellet was thermally
treated at 140°C and <1.33 millibar in a rotating vessel for
5 hours to crystallize (non-strain induced crystallinity) the
material, dried in air for 6 hours at 160°C, and injection
molded into 52 gram preforms. The Hunter color on the preform

was L* = 52.1, a*= -0.95 and b* = -4.91.

Comparative Examples 1B, 1C, 1D
1B — Polyester and Polyamide Dried In Same Vessel
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The preferred pellet size is smaller than 1.5

grans/ 100 pellets and nore preferably smaller than 1.8
w@r@sBi®oD pellets . Exanple Series 1 : CrystaPCT/EPI995/052254

and Drying in Air. " A - Caomgpartnentalized Pellet A

conpartnental i zed pellet was nade from 95 wei ght

percent 0.84 | .V . polyethylene terephthal ate

copol ymer (CLEARTUF(r) MAX from M&G Pol yners USA) in

the sheath and 5 wei ght percent MXD6 nyl on {G ade
AG@GIyeﬂthHnd té¢ephahaﬂhableoﬁ¢lﬂmdw1W§§bP§ﬁPaGﬁ§ by taking

I, e _cor e
O Peat b A ROC g o1 355K 7 U B For i PhgiiRn e 12
avlass:ellelrfnauﬁ h@aasln@ ¢tyata|1|4|02§ fmdn <dt. 33 mnmhid@@éd in a
crystallinit t |aI r|e or h .
r&f:a*i%go@ess)él)’kd ’P‘?ﬁ ggt i 8d 57 Sta%&é%arﬁh%r e@%ﬁ%ﬁlal'
Afct)Egg d‘it{gﬂt%ﬁlﬁ.abﬁtioﬁn tm@ ppeftmem waere* exp@sdd &b= <1.33
- an * = -4,91. Conparat|j ml es 1B, 1
miglibpp| Pt 230 End TRbI VERTEAEIRR ggy Fﬁ%Sarr%uVessel Ehe same
xi%%&t@h@y{réﬁgel et@ pisﬁhmi at ev copsl gnes absyrpr epas edetyent by
taking 0.52 | . hous feed .r

igdoPEstalr e Eszahié%h:f ra%dt?ﬁ%wmaﬁ'ﬂer e%?ﬁ’?:fg‘/m%r grellets

abH0 8C gad-sdt 3By hidilgak | ﬁoﬁyér@idﬁ I m:f vesaapleorlh were
hours to crystallize the materi al .

sdrpdtaneeyaty dhlaqatk geher s3%Rre %&%geerdct §ix dgger for ©

HOullsl Bar 186 °23h PGy 1@2@6@?&&)%@16{&1?&&!@1@?0&&& he Color
sane rotating vessel to

uld Il .V, (r}b (I?? m 95
qfeit@enPreforei it I6F OFe SpoPyat ﬁ?/r%(f’]e’ﬁride 2pht]
copol ymer pellets and 5 percent by weight polyam de of
exanple I A were sinultaneously placed in the sane
18 modprérycini feraiade F6FS61Rours at 160 OC and then
injection nolded in prefornms. Col or of the preformvvas
L*= 53.3, a*= -0.36 and b*= -5.82 1C - Drying i
Eg%i§¢atgfvgggg¢§hylene terephthalate copolymer of Example 1A

and pellets of polyamide of Example 1A were dried in separate
vessels. The polyester was dried in atmospheric air at
154.4°C overnight. The polyamide was dried overnight in a
vacuum oven at 107.2°C. The dried pellets were final melt
mixed in the proportion of 94.5 weight percent polyester and
5.5 weight percent MXD6 in the same injection machine under
the same conditions as example 1A and molded into preforms.
Average color of three preforms was L* = 50.12, a* = 0.10,

and b* = -7.47.
1D - Crystallized and Dried Homogeneous Dispersion

The dried pellets the polyethylene terephthalate copolymer
(PET) of Example 1A and the MXD6 nylon of Example 1A were
homogeneously melt mixed (compounded) in the proportion of
94.5 weight percent and 5.5 weight percent, extruded and cut
into pellets. The pellets of the melt mixed PET and MXD6
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Pel | ets of pol yethyl ene terephthal ate copol yner of

Exanple 1 A and pellets of polyam de of Exanple | A were

waleiosdiiend separ at e vessel s.
at nospheric air at 154.4 0OCs=aer ni
was dried overni ght
dried pellets were final

ght .

of 94.5 wei ght percent polyester and 5.5 weight
percent MXD6 in the sane injection nmachi ne under the
veare ccypatall el &y érxddphe the apel bided <At é%me%%lﬁ%r in

5 A4
PAOURE TROCMREG g TBh

ae g,g'sggl%aghéegoa%gsta 16

hldmmagemieou&ODCspemsl mhe‘ﬁheld]}eerlcheI meildegheinto the

of B amPe R 66 6o

off EX81%

% were
onogeneou

The pol yester was PCT/BP20051052254
: The pol yam de
in a vacuum oven at 107.2 0C .

The

nmelt mxed in the proportion

&CL drfghjfh éﬁr‘for 6

zed and Dri ed

same

Umlelh Bhxebe (campqirdedn.i nThherpadpoyd ivemreofl.*$4 45 . 75/46 7,

vei ght

0t

3758 b R Larrers-

Bercent

extruded and
of the nelt m xed PET

and MXDéwere crystallized by hol ding the pel | ets at

RS PR e
I1"=‘rﬁlé‘ctli"‘o'?‘rlFrDI ded into the sane preformnold as Exan'pl e

<1.33 millibar in_a rota

TkstaE - FrRearinCaresrAHE

LA, Two Hunter _color

vessel

How st 1fad%0

f.or, 6

fhne

rgag;nnc were t aken on

TheaFolm FFREGSEGingsCes @ dzesl | 55/ 46 ) a*lzb‘*
thepmgriedinagirpx=I| 35/12 9 TABLE | -|Preform

Qouier taenepl E7941Ba1%SH ng Then DrlyPhgt Thel RAsPR 491
B lryeFlyer magndr (ﬁs@s/s?lé@d809§%%qil iTe[d3 {3 a* |pP-BRen ~5-82
Smice¥eisAcedi r Conpartnentalized Pellet 52.1{-0 .95!-4

By iPgl yestepanae Pissmtisde Dried | n563lR3 - 00-38 -5-7947
Gamealdsset Bmyd rigriad Spaegeredlsssel s750. 12201919 +17.-35
Dliispersion

Example Series 2 - Crystallization, Solid Phase

Polymerization and Air Drying.

2A — Compartmentalized Pellet

A compartmentalized core-sheath pellet was made from 95.1% by
weight polyethylene terephthalate copolymer of example 1B in
the sheath and 4.9% by weight polyamide of example 1A in the
The multi-component pellets were exposed to <1.33

to

core.

millibar at 140°C in a rotating vessel for 5 hours

crystallize the material. After crystallization, the pellets

were exposed to <1.33 millibar and 230°C for approximately 13
hours to build molecular weight. The intrinsic viscosity of
the pellets before solid phase polymerization was 0.58 and
0.85 dl/g after solid phase polymerization. The pellets were
then dried in air at 160°C for 6 hours and extruded into the
same preforms as Example 1A. Hunter color on the preform was

48.2, a*= -1.87, and b*= -4.71l.

L*
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Crystallized and Dri ed Honbgeneous 47.75 -2 .19 +11
.35 Dispersion Exanple Series 2 - Crystallization,

w@eiosdimmse Pol ynmeri zation and Air Drying. 2APCT/EP2005/052254

Conpartmental i zed Pellet A gampartnentalized
core-sheath pellet was made from 95. 1% by wei ght

pol yet hyl ene terephthal ate copol yner of exanple IB in
the sheath and 4. 9% by wei ght pol yam de of exanple I A
in the core. The multi-conponent pellets were exposed
Compata83ven ¢kxargalre at 140 OC in a rotating vessel for 5

urs to crystallize,the terdal . ‘
ggyst%?%fza |egﬁ?dfhzﬂ%e?qegr%soq\ﬁel e %xp%%escﬁc%’o gfyggalllzed'
guillidi baesanbo PR-MHCddmndppioxPnde¢@ly 13 hours to
buil d nol ecul ar weight. The intrinsic viscosity of the
pell ets before solid phase pol ynerizati on was 0.58 and
fe182tdl g Abhegersisd yldasecpebineslyatidmn inTPET were made
pellets were then dried in air_at 160 91 forf 6 hiugh lene
Band &t udedift o hep§§ﬁ§ngr ePdr &8 Exafpl e PPAYSHY
EheQhoe Qbddigmpref Of Mrsaspls =1E8wAtha*s kr@ént by
and b*= -4.71, Conparati ve exampl e 2B- q,/j%lt Bhgnged, £ th
WEGenBOLYRIBF s pof setka Bt diftti zed T80l PELPRARe © ©

RAlVEBLLEeY Blghdid P e¢hdPebhobsied warmgenreaadlly treated
di spersed pol yam de _i.n T were npade b m

PE mel t xi.ng 95
FerkdC B viei gt TH-13BRYefRYI endoEFepht ﬁalrgFétlng vessel
ﬁplp@!ryggél%zgx%ﬁﬁ: emalh%ﬂ_ﬁ]lh 5 Fleﬂ'ﬂt%ﬁ:nt ]E:b%/swipgiﬁation, the
pol yaim de of exanple I A The pellets o onpgenous
Al Iisiten deFePERPRAApEPy & dé Met & P#er ARl Egot? eb‘? egh%t same

AALQC Ay < p%%ogﬂnétt fer Bodvlr 8ol rad skeOt @lié N@ntrinsic
vessel to crystallize the material. After

rapstsdityi 2t ilo84 fhédpel (Toes RRdrETax 658 TREN<Pragd in alr

£ 14 By, rat 523966 ¢ hdd e rSae 1vesael aé@ri@ P Xdammat gy form
13 hours to raise the intrinsic
mold as Example 1A. The Hunter color on the preforms was L*=

42,93, a*= -0.61, and b*= +23.14.

TABLE II - Preform Color After Crystallizing, Solid Phase
Polymerizing, Then Drying The Pellets in Air

Configuration: Crystallized, Solid|L* a* b*
Phase Polymerized, Then dried in air

Compartmentalized Pellet 48.2 -1.87 |-4.71
Homogeneous Dispersion 42.93 | -0.61 |+23.14

Series 3 Compatibilizers

These experiments were conducted by putting a polyester
modified (PETG Grade 6763 from Eastman Chemical Company, USA)
with cyclohexane dimethanol (CHDM) into the core with the
polyamide with and without pyromelllitc dianhydride (PMDA) ,
solid state polymerizing the pellet and the drying the
pellets in air before injection molding the pellets into 27

gram preforms and blowing 500 ml bottles. Results indicate
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viscosity to 0.84 dl/g . The pellets were then dried
inair for 6 hours at 160 OC and injection nolded in

wao b@ssased pref orm nol d as Exanpl e | A The HuntBCT/EP100$/052254
on the preforns was L*= 42.983, a*= -0.61, and b*=
+23.14. TABLE Il - Preform Color After Crystallizing,
Solid Phase Pol ynerizing, Then Drying The Pellets in
Air Series 3 Conpatibilizers These experinents were

conducted by putting a polyester nodified (PETG Grade
tﬁ&ﬁStﬁaf omeEadt rhn CHEMI eed i Tath 2%y Y SESAY BFpfuced has less

Cl ghexane, diyg! q’L g%nglc GCHDM) £ &4 Opthes cPrEnaMqdde tdfe  PMDA
?yanlde\M% out pyronelllitc dianhydride
aéPﬁMm)ca,tes:blbedOM aedupes$ yre iHA a8y oVise PEFFPet and the
drying the pellets in air before injection nolding the
pellets into 27 gram preforns and bl owi ng 500 n
shetés esa Resubt s iIsdpbshel hat medbfird RRET twetloHp without

nodi fie ol yester. .pr has | ess haze than
PV§8BﬁF+éh#§:%§ Z?rldg ??ggggET and the use of PMDA as
indicated bel ow reduces the haze even nore. Series 3A

& 2 - Isophthallc nodified PE d lized
1Pyroﬁﬁtrqqﬁsc'ﬂﬁ%ya? de & éihiﬁﬁ -%éﬁts' i CWh%agHQEnEa TEe
pRfl18%P&iaisMeid e asj:@grpahéwmﬂqlerszed e @xamm@ nbgeas the

usi ng the pol t B

L gy polyester, o ol L9 gilfie SEegkD. pdifer ena
&9@5@?8&?,2?333(’ S,gegwitg!@terpeﬁtenf thge tégﬁypmily]l@npdeegample 1A
exa e an

oo 64 P LA P @Mggrg n?°+%% ?ﬁﬁuil 8&g§¥3§£$ﬁ 10 mole

ﬁ@%cb%% g@%shhﬁalﬁ@lhdlﬂhas&hpokxﬂﬂewzedmuﬂdeﬂlv@@l&#nphase
to

and then air dried_a tion d
Holweer?z8f atPEPEf SPREYENnE°b % rlg’t b %I%ﬁle.d and
Mﬁ%%faﬁaﬁ@le%t Ih@tcbOZﬂg%Lé‘anaSpmmrsedgtihbdmgh fheo 500 ml
ewal | was er cent second set S
HattdegannELNERH] gget%ns%q§eggégies as measure tH?gSgh the

sidewall was 18 percent.

2. The second set was made in a manner similar to Series 3A
1. The difference being that the core contained 0.35 weight
percent PMDA. These pellets were solid phase polymerized to
0.81 IV (I.D6-3B1-08) then air dried and injection molded
into 27 gram preforms and blown into 500ml bottles. Hunter
haze on the bottles as measured through the sidewall was 9.7

percent.

Series 3B 1 & 2. PET modified with cyclohexanedimethanol
(CHDM) ; with and without PMDA.

1. In +this two sets of experiments, a compartmentalized
pellet was made using the polyester of Example 1B as the
sheath. The core was 15 percent by weight of the pellet and
contained 33.33 weight percent of the polyamide of example 1A
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1 . The difference being that the core contained 0.35
wei ght percent PMDA. These pellets were solid phase

w@eioptesdzed to 0.81 |V (I.D6-3B1-08) then ai rPCI/ERWO5/052254

and injection nolded into 276@ram preforns and bl own

into 500m bottles. Hunter haze on the bottles as

nmeasured through the sidewall was 9.7 percent . Series

3B 1 &2 . PET nodified with cycl ohexanedi net hanol

(CHDM) ; with and without PMDA. 1 . In this two sets

afd e>6|z5er6i7rrema$gh1a ccoﬁ‘rpart fre6? al I'zedopekebserwasodriiieed with

usi.n ter of e t .
Cgﬁé‘ Iﬁlér%%en?l by vvel ad‘?! B?ff’zj pﬂieﬂ et a%‘ o henical
mmamews% 33 Tmm ghd 1 pgr o/eret tdfert heolpial yrsde flymerized
l e 1 Aand 67 wej.ght 0.67 1V._.pol r
Wi’) i EECWE ht8ycq o%ex%\geal gret é\eﬁolaj(rPEC}%l%g %58 7§gection
ﬁ%m&&a?{ﬂammhﬁtﬁd‘ﬁmqire&mmanmduwbwn IhEOpébbele\/@sttles
t hen solid pha neri zed under v mtoo Y4
R 4 [y i BT bt | B St TG o Ty devall
wiefoy s rideBbown into 500 nl bottles. Hunter haze on

the bottles as neasured through the sidewall was 13.3
percent. 2 . The second set was made in a nanner

Si Mh@rsd@omBlet Thes diddeerience megideg tdiatilbhe tooBB2. The
contained 0.35 wei ght percent PMDA and_ the

ol yam de
dhECRTEE RSy @R tadPEs cedcacenrat it yO - Fhe ght percent

Fﬁ%iet§n&er%h§0“p$lgaﬁ§§epobﬁ@E“dﬁﬂéﬂ(3§bI@%dte¢V .adjusted
then air dried and |$iect|on nol ded into 27

pre? M9 land H1evh PRt B00WET P oroled . Pﬁaﬁﬁe%%raﬁed to

beo boty | esnag geas Wi-edat Ahaughjtheishdpvalibawastd027 gram
percent. Exanple . Pol gester heath and Core of a

Pé‘?%msdea%db%wl}/e%’t‘%? PomyAbokbhesp| Hunter haze on the
£oPPaLd @@asﬁ%@dpghkﬁﬁh Wa{£ dTRAQa0Y RLACI 007 Ofetditnt.

95 percent by weight of the pellet of the polyethylene
Example 4. Polyester Sheath and Core of a Polyamide and
Polyester.

In 4A, control compartmentalized pellets were made by placing
of the 95 percent by weight of the pellet of the polyethylene
terephthalate copolymer of example 1B into the sheath and 5
percent by weight of the pellet of MXD6 (Grade 6007 <£from

Mitsubishi Gas Chemical, Japan) into the core.

In 4B, 90 @percent by weight of the pellet of the
copolyethylene terephthalate was placed into the sheath and
the core contained 5 percent by weight of the pellet of MXD6
(Grade 6007 from Mitsubishi Gas Chemical, Japan) blended with
5 percent by weight of the pellet of the polyethylene
terephthalate copolymer. The ratio of PET in the core to the

MXD6 in the core was 1l:1.
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t erepht hal ate copol yner of exanple IB into the sheath
and 5 percent by weight of the pellet of MXD6 (G ade

wG®F/11wem M t subi shi Gas Chem cal, Japan) i ntRCT/BR2005/052254

core. In 4B, 90 percent by weight of the pellet of the
copol yet hyl ene terephthal ate was placed into the

sheath and the core contained 5 percent by wei ght of

the pellet of MXD6 (G ade 6007 from M tsubi shi Gas

Chem cal, Japan) blended with 5 percent by wei ght of

the péll eB5of relmeepbl yevhykemnehter efht lrakat @ellet of the

%%ﬁg%% éLQ?t&g%ﬁgﬁ%élggl g?gé%ﬁaggﬁelhgﬁ Fwﬁﬁ%atﬂ and

peé | ed:r@fccmtamn@pbI5y$tetryclegnebyewepgh1had>ﬁt@m/aselplleax:exf MXD6

BHG DT e R PR st Bk B0 7 PPRET HecHaea wic

M)t suthicehit Ga§ Ghenihtal of Japan) pbllﬂaedeobﬁm thelQoolyethylene

y .we ht of the eIIet of t e | ene

PEF SN Halits OaRaFyRE - e Taich o1 CPET e Phet B g0 the
MEDdShﬁ’lN%%dol’ret hesceee.was 3:1. 4A, 4B and 4C vvere
thermally processed for 12 hours in rotating vacuum
bl enders at 23 0C and <l nmmHg. The resins were then
gdrj edB Napdr 4 wOPe ORHe@madPpr QxidtRiselen 1fohomzs nmirs in
[ %ected into 27 %ram preforrg& and Dbl own into

g Yhewwat BIeRASEDI 81 PP % foviishi 7 | ghtf'-”he resins

GOPPr grdsedt e £ Orai AABLE3dd | oF Péﬁf@ﬁﬁ&&r@ftely 17 hours
l\/basur ements Construction Preform Preform Preform O 5L
prd gsingeched: | Bre 24 QS%%h&ﬁer‘forFiET amd, pdowg _pntey 0.5L

bOtBBh. 13 Gole gitMXDbn PEarRal | ar1l: @ndR 964 wheat k1ight,
PET, 39 .1 L .16 -1 16 13.5

compromlse in COlOI‘

TABLE III - Preform Color Measurements

Construction Preform | Preform | Preform | 0.5L
L* a* b* bottle b*

4A 95° Sheath: PET, 5% 38.5 -0.9 -0.53 6.13

Core:' MXD6:PET Ratio:

1:0

4B 90% Sheath: PET, 39.1 -1.16 -1.16 13.5

10% Core: MXD6:PET

Ratio: 1:1

4C 85% Sheath: PET, 43.9 -0.86 4.84 13.63

15% Core: 5% MXD6:PET

Ratio: 1:3

Exam?le 5. Compartmentalized Oxygen Reactive Components.
This series of experiments demonstrates the functionality of
keeping the oxygen promoter away from the oxygen sensitive
component.

In 537, (control sample), compartmentalized pellets were made
by placing 95 ©percent by weight of the pellet of
copolyethylene terephthalate (oxygen inert component) of
example 1B into the sheath and 5 percent by weight of the
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10% Core: MXD6 PET Ratio: 1:1 4C 85% Sheath: PET, 43 9

-0 86 4.84 13.63 15% Core: 5% MXD6: PET Ratio : 1:3
wex@splewdb . Conpartnental i zed Oxygen React i vePCT/EP2005/052254

Conmponents. This series of egperinments denonstrates

the functionality of keeping the oxygen pronoter away

fromthe oxygen sensitive conmponent . In 5A (contro

sanple) , conpartnentalized pellets were nade by

pl aci ng 95 percent by wei ght of the pellet of
pemmetyeﬁhyMED@ t(erepht HelCEt eftony §eirsithépli c Ginsonepeyical,

Ie I.B into the sheath and 5 percent by wei ght

JSPaPE a9 et ofcol%%DG (Grade 6007 from M t subi )S/hl Ggs

Chen1ca| Japan) into the core. In 5B, the conparative

a _co Ilve exa | e
A B A
wh¥ H@tﬁ@ﬁ&lﬂﬂirédlEbypellolmetgenéotlh]ay pﬂligffmﬂwln@nepprox1mately 95
t er epht ate copol yner, r oxi el y 5%
PERESREI | BY oFVRDR { BF adbP 8007115 b e e Brigbehi1ene
t@%%ghﬁﬁbla’f@paﬁﬁol%@éhg 12§pb@iixﬁatpﬂry n$ | bgn wefigbtbalft the
neodecanoat e er e s
BRORGht S el DB 308 GRS porgit oiaHE Eor eptfihar AeBicaL
Ja2Rah Y MeInd 0X¥§emarier tp&o ma@memb])l ,of28éo]@a[.‘ﬂ1‘r5 nebddBfoate
(oxy %en sensitive conponent) and ranB round

(I 7o GaeTARBYt o 2past! | I @e(p% weighge vt 5396

%?%h%'Q&'%%ﬁ@@t%yl@ﬁgp%%E@?HEBEL&@Q B@tbf&ﬁeﬂﬁ(@xﬁ@ﬁe inert
pl aci ng appr oxi mat ercent
qeetrRens! - caH0I yerRy Gt ¥ep pHPﬁ&F%?eSSPSg% | gofBonent)

A b25lpaéf§m§en3ﬁn|dﬂo@ﬁdeC$Etht foddtrirnpelcket pagtilles
ground Cobal t

(promoter) .

In 5C, the working example, compartmentalized pellets were
made by placing approximately 95 percent by weight of the
pellet of copolyethylene terephthalate of example 1B and 125
parts per million by weight of the pellet of ground Cobalt
Neodecanoate pastilles into the sheath and approximately 5
percent by weight of the pellet of MXD6 (Grade 6007 from

Mitsubishi Gas Chemical, Japan) into the core.

In 5D, the confirmatory example, the compartmentalized
pellets of 5C were repelletized to mix the core and sheath

together.

All the pellets were made to the same size and then analyzed
for oxygen scavenging at room temperature by placing
approximately 4 grams of pellets into the gas chromatograph
vial, sealing the vial and the anal&zing the amount of oxygen
scavenged. Each vial was only analyzed once. The seven day

scavenging results are shown in Table IV.
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Neodecanoate pastilles into the sheath and

approximately 5 percent by weight of the pellet of
woms/1{(epeade 6007 from M tsubi shi Gas Chem cal PCYEPZEING/052254

into the core. In 5D, the ca3¥firmatory exanple, the

conpartnental i zed pellets of 5C were repelletized to

m x the core and sheath together. Al the pellets were

made to the sane size and then anal yzed for oxygen

scavengi ng at room tenperature by placing

Tapproxsﬁatéty uagﬁkym;vﬁrqaylbetgtlnﬂ@Wthéega%S of oxygen

chr omat ogr aph _vi al l.ing;

SERECAHBUAL of BXy§en s%aéén éd E u§gg £§g§&P§%§¥§rﬁkter
panabyzeﬂn@ncaeaﬁheaseVand&wcﬁaauémgwmghresmges @h%ch does

n_Tabl e V The test is _highly wvarigbl t .

nl°§vé1n§r81as‘8x§)'ég &G engi né: ﬁ\}fan??ﬁeyl f?fler%’ iecn}?e S¥fen is
nRaFreaut ave | (MEdoralty ahtlethpebhetdzy rgpmpieasboged 0.0104

Iom1react|V|ty with oxygen i C doe 0 creas

G Tt o bRy TR FRETE sPegf9d oEATE oxygen
r%@@téaaCthﬁ %J&kﬁﬂbak@beagde&h€1ﬁﬂﬁydm@1ﬂﬁﬂﬁh&eshmnmd(5c)

0.0104 cc ile the seven da e sh 0. 0009 .cc

i UGS PEREL BT o THkCEPEBTeh PoateRy iy g is
dik@1bpvent kR £663}rds Leimunstirdetdey ithexygen consumption

reactivity of day one which is S|m4ﬁ{ to the co % oIh d

&Y iredSe d8 SN cdiSumN o Ar8RY dS§528he® t 37°Ve

dav18evany Theceonitymatoayyeyaspl eushewedrgedi hacréase in

reactivity at day one, but a nmarked ingrease in o
COISHNPEPRTIET S sRTERT dAFYeT ndi ¥ i nGtRAat 1 Re T tne
n@e@cﬁh@ss arg reagtt e ONGfeLodinmaGadn anhorpgaBROEYSNeous
di spersion. TABLE IV - OXYGEN SCAVENG NG

HERICFURECLAIMS 1 . A resin pellet conprising an

oxygen sensitive conponent, an oxygen inert conponent

and a reaction pronoter wherein the oxygen sensitive
TRFoANNE PEY PP SEFAVENG TG STRPCTURE

Construction cc 02 cc 02 reacted
reacted per | per gram of
gram of pellets in 7
pellets in days
1 day

5A Sheath: 95% PET 0.0104 0.0009

control Core: 5% MXD6

5B homogenous dispersion 0.0210

Comparative of 95% PET, 5% MXD6,

Example 125 ppm Co Neodecanoate

5C Sheath: 95% PET, 125 0.0113 0.0130

Working ppm Co Neodecanoate

Example Core: 5% MXD6

5D Repelletized 5C 0.0114 0.0346

Confirmatory | homogenous dispersion

Example — (5C | of 95% PET, 5% MXDS6,

repelletized) | 125 ppm Co Neodecanoate
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conpartmental i zed zone, and wherein the oxygen inert

conponent is present in a second conpartnentalized
wWQowe/11@94 A resin pellet as specified in clai PCIEP2005/052254

wherei n the oxygen inert component conprises a

t hernopl astic polyester. 3 . Aresin pellet as

specified in claim2 wherein the second

conpartnental i zed zone is a sheath and the first

conpartmental i zed zone is a core. 4 . Aresin pellet

of claim3 wherein the cor@&A®iSencapsul ated by the

sheath. 5 . Aresin pellet as specified in claim?2

wherein the oxygen sensitive conponent conprises an

oxi di zabl e organic conpound . 6 . Aresin pellet as

Ispeciaf iredinnpel hitm ®nghEséng Bheokeaet | RN Pridivst eépmpgnent,

a transition sin

B SRR e e ot ahE g e L fon PRy pEEeb Sy cne

dxyigeansi seonitktal sampoaadfor zstramsﬁenbn meral a first

eIIet 223 SR&G Jd; dincla

%ﬂﬂﬂ%ﬁtWePﬁgf? §S|?|Sﬁ’ne |§ﬁ§é{eg&ed ron#g%éFD inert

At e@NSESbiragewt Inﬂﬂﬂdacomdonpmpan@m@mﬁ&ilZEﬂjZODe

nickel. 9. A resin pell et as specified in claim®6

n_the tra |on . obal t e A1l ESidbes th
%2||2% 5§S§%e5) g iT c %gélgﬁaie?ginct énoxygen e ©
dxygﬁﬁ|ﬂm9rtonpmpem¢nmonmaun$eataIehsrm@wka%bhpdwﬂdester-
sel ected fromthe group consisting of polybutadiene,

gunCtlogggi&e?n Qg¥b%h§dgggﬁlf1@@h¥gJOSfQﬁie@ wherein the

pol ybut adi ene "ol i goner s ypropyl ene oxi de ol i goners
bt hyinp@ehd@malaﬁ@nlat reneorpoupdssheath Anflesihe first

enlllaert as %RFE Iil gglné nlscl alcrgIJeO wherein the second
iz

artiren ed " zone 1s a sheath and the first

4. A resin pellet of claim 3 wherein the core is

encapsulated by the sheath.

5. A resin pellet as specified in claim 2 wherein the
oxygen sensitive component comprises an oxidingle organic

compound.

6. A resin pellet as specified in claim 5 wherein the

reaction promoter is a transition metal.

7. A resin pellet as specified in claim 6 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

8. A resin pellet as specified in claim 6 wherein the
transition metal is selected from the group consisting of

cobalt, iron, manganese, and nickel.

9. A resin pellet as specified in claim 6 wherein the

transition metal is cobalt.
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conpartmental i zed zone is a core. 12. A resin pellet
as specified in claim1ll wherein the core is

wepwapswbat ed by the sheath. 13. A resin pel | eeCHEP2005/052254
specified in claim1l whereigsthe reaction pronoter is
atransition netal. 14. Aresin pellet as specified in
claim 13 wherein the transition netal is in the form
of a transition netal salt and/or a transition netal
oxide. 15. A resin pellet as specified in claim13
Mher @i nrédien t pahdeti s nepetifsedelectekriy oM twierein the

roup consi.st.i.ng of cobal.t, ] a
B, DR S SOl chaclpmRgaeaRy, 30k sompound
adiercgied t erdnr anisiid | ogrowp al cbsstebahg. ©7. Aqlabujpadiene,

el l et as,specifi in glaimb rLein X :
'lt"F]\?il%g oﬁ?]%%dbuctoan e at %ggg?g%%%eeccgn‘é%ﬁﬁ%wadlene
selesiced, f omyvbhepgienp orhdésbilhgonérpobydumethghependant
and functi onal iéed pol ybut adi ene. 18. A resin pellet

HOWGFEE FPERCYFRAT] ai m 17 wherein the second
conpartnentali zed zone is a sheath and the first

rlonpar t seanial pzktlezone | sperciciired 180 Alpéwi rlpevheteins the
specified in claim.18 erein t.he core js.en S ted.
sb%; gﬂré%?lﬁt__meza:_al&zre si %one is~ a sqleasthfi éggl nl'{ll'?e glrst

_ _ pel I'eét as speci
&dnddpthénvhenetd tdes rieact icoxreprondter is a transition

netal. 21. Aresin pellet as specified in claim20

erein the transition net.al. is.in f
}4-andi (°5ARE glrﬂej%aﬁ Sa?ned:/l?rleg f !Paﬁglgtf?o% me%ﬁquxitgg core
P22 . enkapesilatpdl bettlas gpedilf.i ed in claim20 wherein
the transition netal is selected fromthe group

ff?.nSiASt ]I’_‘QQILIQf p%??gl:t ’as:i r%cﬁ@ﬁ”fﬁe’cﬁ% MCK§herein the

reaction promoter is a transition metal.

14. A resin pellet as specified in claim 13 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

15. A resin pellet as specified in claim 13 wherein the
transition metal is selected from the group consisting of

cobalt, iron, manganese, and nickel.

16. A resin pellet as specified in claim 13 wherein the

transition metal is cobalt.

17. A resin pellet as specified in claim 5 wherein the
oxygen sensitive component contains at Ileast one compound
selected from the group consisting of polybutadiene and

functionalized polybutadiene.

18. A resin pellet as specified in claim 17 wherein the
second compartmentalized =zone 1s a sheath and the first

compartmentalized zone is a core.
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23. Aresin pellet as specified in claim?20 wherein
the transition netal is cobalt. 24. Aresin pellet as
wapmsitfdeed in claim5 wherein the oxidi zabl e oPQERPI05/052254
conponent conprises a pol yardede which is am no caproic
acid with itself and/or the reaction product of a
resi due of dicarboxylic acid ggnprising adipic acid,
i sophthalic acid, terephthalic acid, 1 ,4-
cycl ohexanedi car boxylic acid, rescorcinol dicarboxylic
18ci da oesihaptdHalteredispachbxydli tn aciaim d8 ahgicginrghe core
.thereof wth reshdu f di am ne conpri si ng
T )??Fj‘}?%?\{ﬁea%el%rﬁynZc,hep%?fgﬁghe di ani ne, hexanet hyl ene
di am ne, ethylene diamne, or 1,4 )
20y cl Bheseaiedi pet It agd nespesd faedi Xirur elaHer ddf wipgein the
resin_pel| neci ti L. ' wherein the
rFS&%%Pgﬁgﬁsgﬁ%%é§E1%‘%rggggg%g#ghgﬁﬁ?hl. 26. Aresin
pellet as specified in claim25 wherein the transition
2fet ah imesim tpel¥ey neef wechdAshtilon fbddr <Al twhakgisr the
I LLi t I de. 27 resi metal
Forat el PReF ol 38 R o 1e 5 aner T o TS 221
ael/ect edtfaoed tien gred@d oshdesting of cobalt, iron,
manganese, and nickel. 28. A resin pellet as specified
jfn Clﬁalfgszﬁl V‘fj‘?ffé@ the dJangibionidrebakih s 200 drein the
g. resin pellet as spécified in claim25 wherein .
te@sdxildhz aisite loriganseleerpdnéreni ShpxwURy| epnsigging of

dogshe, PelLet ﬁéniﬁ%%!ef,i edgl Rickaim 29 wherein the

second conpartnentalized zone is a sheath and the
first conpartnentalized zone is a core. 31. Aresin,
el | &t zesigpereileld PA IRAGHTIGIWnEY eFhathe 20orERgiein the

1§Q&gg§9ggtﬁgt§y i@qxﬁgggih. 32. Aresin pellet as

specified in claim?29 wherein the

24. A resin pellet as specified in claim 5 wherein the
oxidizable organic.component comprises a polyamide which is
amino caproic acid with itself and/or the reaction product of
a residue of dicarboxylic acid comprising adipic acid,
isophthalic acid, terephthalic acid, 1,4~
cyclohexanedicarboxylic acid, rescorcinol dicarboxylic acid,
or naphthalenedicarboxylic acid, or a mixture thereof with a
residue of a diamine comprising m-xylylene diamine, p-
xylylene diamine, hexamethylene diamine, ethylene diamine, or

1,4 cyclohexanedimethylamine, or a mixture thereof.

25. A resin pellet as specified in claim 24 wherein the

reaction promoter is a transition metal.

26. A resin pellet as specified in claim 25 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.
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reaction pronoter is a transition netal. 33. Aresin
pellet as specified in claim32 wherein the transition

WOredoai116684 i n the formof a transiti on netal saPCT/BPINT052254

a transition netal oxide. 347 A resin pellet as
specified in claim32 wherein the transition netal is
sel ected fromthe group consisting of cobalt, iron,
manganese, and nickel. 35. A resin pellet as specified
in claim32 wherein the transition netal is cobalt.
236. A resiim ppélldt assspeeictifédd rircl alai® wherdiaraime the
t her | asti ol.yester i 0 h n ep | at:
t&langr{gg%l yirer Roflspof?/%?%@?(gng}'{?%r)eéllp}%t te?alfog#e %It?%%l%g of
dodailh, peékbel msngpecd,i eddi nickalm 36 wherein the
second conpartnental i zed zone is a sheath and the
I rst, co rt i zed ;S 42 re; . resdf ;
2fr?le'l I tét as g‘pe |ﬁ%éd %% c#%z%%%dv\hfer?eie%a%ﬁe 2?orvg§%lrséln the
ecapsibat gedtdy thedadat.h. 39. A resin pellet as
specified in claim36 wherein the reaction pronoter is
transjtg. . 110 4P e speci fi A the
%'ai % 3]194%9& g?%f%%eég r a#s%cﬁ"l%lé%dnggl t:ilgiinnl@? he‘rﬂlfl%%m
ofidd zebarsotr gamieretaiposgint AadMEP-4 RY&esi ti on net al
oxide. 41. A resin pellet as specified in claim39
werai n.dhe trapsiii e nBlal; digsSel £Ckedih @9 thgerein the
group consisting of cobalt, iron, nanganese, and )
geasioel . cappaneadiad iged| etons dpecdf iR cRadmtye first

ggpﬁra@tglegtgglgg sjdion et al, s cobalt. 43. Aresin
pe

et as specified In claim36 wherein the oxygen

sensitive conmponent conprises an oxidizabl e organic
Ebjo,n-p@upgg_sin pellet as specified in claim 30 wherein the core

is encapsulated by the sheath.

32. A resin pellet as specified in claim 29 wherein the

reaction promoter is a transition metal.

33. A resin pellet as specified in claim 32 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

34. A resin pellet as specified in claim 32 wherein the
transition metal is selected from the group consisting of

cobalt, iron, manganese, and nickel.

35. A resin pellet as specified in claim 32 wherein the

transition metal is cobalt.

36. A resin pellet as specified in claim 2 wherein the
thermoplastic polyester is polyethylene terephthalate or a
copolymer of polyethylene terephthalate.
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44. A resin pellet as specified in claim43 wherein
the reaction pronoter is a transition netal . 45 A
wo e®snieed | et as specified in claima44 wherei nPCTEP2005/052254
transition nmetal is in the fagmof a transition netal
salt and/or a transition nmetal oxide. 46. A resin
pellet as specified in claim44 wherein the transition
netal is selected fromthe group consisting of cobalt,
i ron, manganese, and nickel.47. A resin pellet as
agpechf im:‘jnn pdalalem 44swspreeiifiitHe i andain oRénethereaia the
cobal t. eI l et as ecjfi c m
Sfersi n ?’?Pea Zcﬁ&seny 3% cgg oéher?t%%glgﬁt a%%is g%@ flrst
doﬁ@strtﬁeﬁt@:ommmmbmaellectaedof:eom the group consisting
of pol ybut adi ene, functionalized pol ybut adi ene,
nhydr ggenat e yvh I i go I I
B e BT B s R T pe e il R ShE core
is é&caﬁsﬁk&t@dﬂej ltgte ahespbcified in claim48 wherein
the second conpartnentalized zone is a sheath and the
3@ rs%t CJperg)ﬁlrt ?i@él égd @Lf':%da £Pr B1aPR- A rv@?éfbln the
pell et as spetitred In cllaim49 wherein the core is
macapeul aredobyr tihe asheansition metakin pellet as
specified in claim48 wherein the reaction pronoter is
@q.t T%”%ééveﬁ{‘ g@if&h 33 s%éc%%l%dpeiﬁ 9E1§§m3@®0|&1&@&1m the
clai m erern the transition nmetal is in the form
tofanmittiansineited met din sdie fowl opf a2t CAABPLT&AN nBeRRl salt
| 5 e specified in claimb51
% A t%ﬁ%é?%gﬁgrptnﬁ%nélntgtxgﬁel s sel ected from t he
group consi sti n% of cobalt, iron, manganese, )
Hlickdl rezin Avpdleh pel |BedLigfect? i f4aiR A% Nﬁlr-%rleln the

m%{s%itQO'thnetal is selected from the group consisting of

cobalt, iron, manganese, and nickel.

42. A resin pellet as specified in claim 39 wherein the

transition metal is cobalt.

43. A resin‘iaellet as specified in claim 36 wherein the
oxygen sensitive component comprises an oxidizable organic

compound.

44. A resin pellet as specified in claim 43 wherein the

reaction promoter is a transition metal.

45. A resin pellet as specified in claim 44 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

46. A resin pellet as specified in claim 44 wherein the
transition metal is selected from the group consisting of

cobalt, iron, manganese, and nickel.
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transition netal is cobalt. 55. Aresin pellet as

specified in claim36 wherein the oxygen sensitive
w@owponem contai ns at | east one conpound sel epCEEPI0DDO82254

the group consisting of pol yutadi ene and

functionalized pol ybut adi ene. 56. A resin pellet as

specified in claimb55 wherein the second

conpartnental i zed zone is a sheath and the first

conpartmental i zed zone is a core. 57. Aresin pellet

4as spedidsied pelldtai ms5&pmhe‘rfébd time cbrimi 44 wherein the

enca uate %the %th 58. Aresin pellet as

t§688 11%1&! T “Wierein the reaction promoter is

atransition netal. 59. Aresin pellet as specified in

48l.ai M 5@ simerpehlatheatr apsictiféndmdmal clain n3pheshanehn the

of atranS| i.on net It r..a a 0 t

Byode, BOD ki e BBETA A non T S TRe i pe meound

swhebeed t ifeotnr art§1et i ogrongt al cosssetvrt edof r opeilibutadiene,

HeehBpSht sl Muioridtishens EhudTIEARERE, BBygyeadione

dMigbﬁstthpouyﬁnspylme rrekja;ﬂemlMJts Rl metlegl pendant
pel | et as s eC|c$1seed in claim36 wherein the oxygen

a§€ﬁ‘§ FELPVEOBBABYHENt conprises a pol yani de which is

am no caproic acid reacted with itself and/or the

419eaciAi oregimodpellef asr egicdugiefl dicarbakyl 48 adierein the

S&& r| Sl%gpacg%‘?eéheimzd [ $9 ht haSI |g ag| g‘l*tht eg&ght@l@l | 61 rst

Sxanedi car oxyllc acl d, rescorcinol
dﬂjn@aaﬁ:hméytarla@d oy imaphicbakenedi car boxylic acid, or
a mxture thereof with a residue of a dian ne

HonerhyPanet i TIE ST PSRBT APdgin the coxe

I am ne, ene di am ne, or 1,
Jcsy@n@la@xamededebﬁytﬂmnai@at@r a mxture ther eof .

51. A resin pellet as specified in claim 48 wherein the

reaction promoter is a transition metal.

52. A resin pellet as specified in claim 51 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

53. A resin pellet as specified in claim 51 wherein the
transition metal is selected from the group consisting of

cobalt, iron, manganese, and nickel.

54. A resin pellet as specified in claim 51 wherein the

transition metal is cobalt.

55. A resin pellet as specified in claim 36 wherein the
oxygen sensitive component contains at least one compound
selected from the group consisting of polybutadiene and

functionalized polybutadiene.
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63. Aresin pellet as specified in claim®62 wherein
the reaction pronmoter is a transition netal.64. A
wo e®sn1qeel | et as specified in claim63 wherei NPCTEP2005/052254
transition nmetal is in the fymof a transition netal
salt and/or a transition nmetal oxide. 65. Aresin
pellet as specified in claim63 wherein the transition
metal is selected fromthe group consisting of cobalt,
i ron, manganese, and nickel. 66. A resin pellet as
sechf iwhiinn céhHlen 63swheregiifiede i ansaimodSnetldrgisn the
cobalt. 67. A resin.pellet as specifi iLn claim .
SRTEPE; nc?rFPea%Wé%ﬁq§gﬁgi Ve c&ﬁpo%enst%l%agﬂméf% r%:?;ﬁ%on.flrs’t
dhpahtnestal pedd etorss ispecicbired in claim 67 wherein
the second conpartnentalized zone is a sheath and the
j rst conpart t.alized 13S . [
Vi 1 & SRS ReT T St Rebdttetia Bnlfaf TRaEeRE fre core
ieneapapkal ede®yby Menesd@talth.70. A resin pellet as
specified in claim67 wherein the reaction pronoter is
transjti.Qn A esi_.n pell ecj+f 1.eck
i cParm o BB IR Ao T on hotaT s T Then the
fepranioh promabsrtiom Metealsisabh aatdbr a transition
metal oxide. 72. Aresin pellet as specified in claim
g whereidy L hg {fansiti ofhdmidled sisekegtind d¢f offhdNein the
group consisting of cobalt, iron, nmanganese, and
tniagiedit ion3 meAadesisn ipel et Bermpeti #i édappitien nngprl salt
wh grin d l;.is cobalt. 74. A resin
apnecfe/ll’olet aaécgglﬁé%???edﬂe%lgﬁgﬁ%e% wherei n the oxygen
sensi tive conponent is the reaction product )
@F pr ddond st epglpet yesnderraitid eseghpncd2dBnpd s¥ein the
'%%ﬁg%%ﬁ?ﬁé%g?ﬂhhaiQtgélé@%@&t%QORrQﬂk;h&mﬂﬁpueonsisting of
cobalt, iron, manganese, and nickel.

61. A resin pellet as specified in claim 58 wherein the

transition metal is cobalt.

62. A resin pellet as specified in claim 36 wherein the
oxygen sensitive component comprises a polyamide which is
amino caproic acid reacted with itself and/or the reaction
product of a residue of dicarboxylic acid comprising adipic
acid, isophthalic acid, terephthalic acid, 1,4-
cyclohexanedicarboxylic acid, rescorcinol dicarboxylic acid,
or naphthalenedicarboxylic acid, or a mixture thereof with a
residue of a diamine comprising m-xylylene diamine, p-
xylylene diamine, hexamethylene diamine, ethylene diamine, or

1,4 cyclohexanedimethylamine, or a mixture thereof.

63. A resin pellet as specified in claim 62 wherein the

reaction promoter is a transition metal.
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t erepht hal ate, orthophthal ate, and i sophthal at e,
wherein said pol ycondensate is further conprised of
wo@e@sor06omr e gl ycol s sel ected fromthe group CPCHEBR10051Q52254
of al pha- hydroonmegahydr oxypaglly (oxytetranet hyl ene)
1,4 butanediol, polyethylene glycol and ethyl ene
gl ycol and pol yam des with a m nor anount of oxygen
sensitive noiety segnents selected fromthe group
consi sting of functionalized pol ybut adi ene,
eunhydr agenat goe Yoty bas adiverne fokdgamer slapol ppr ofydreie the
oxi de oligoners and.nethyl penda r | G C S
tFa?g?t%P?e?gﬁa%eﬁfeﬁnagﬂépégﬁy}é§¥i%'g aléﬁ Wharan oot
ahlg oses obth coifpiait mental bzédezone is a sheath and the
first conpartnentalized zone is a core. 76. Aresin
el let as .specified in ¢l ai ej e s6or.a 1.S.:
ncagSLﬁea &d %?/ﬂtefe]ce %ﬁeastp%.cq%ggdmﬁgséfga%@l I6§t T'glsér%m the
tspaetitied metallaiim 6Fcivereal nfttre tbactdmmpprermiiating of
a transition netal . 78. ﬁdre§éﬁefellet as specified in
OPAfrr 70T Mer B TIE S r 8ASi 1165 etal is in the form
of a transition netal salt and/or a transition netal
asxi da. #xinA peklar pekl etpead fapdciin edlphncl6di iigyrein the
wherein the trfqﬁggj n,retal is cobalt. 80. Aresin
APt e8P 3T g & FiFst conponent and’ a second
conmponent wherein the first conponent rel eases a )
@y produetindupehlet hesnepgsiddessi ¥y chaini S6 edaisie the
wi.th eith gggg onRo L a by- product
qﬁﬁgggsggn%%t%ﬂg ée on%ngo%%oﬁgﬁt?aggggaherein t he
first conmponent is present in afirst conpartnentalized
&one Pancesiter BEhlehe aseRRFIERFonht CiladiBr &entherpiy the
;i,zgd . 181. 3 A JiRsSith Pghhett@s first
%%%%?ﬁié%ﬂgﬁfi aiﬁ?ggé%hé%ggﬁ ﬁ%e %ef{et is conprised
winpe rcoretahiized st WS WhEPERA t he

69. A resin pellet as specified in claim 68 wherein the core

is encapsulated by the sheath.

70. A resin pellet as specified in claim 67 wherein the

reaction promoter is a transition metal.

71. A resin pellet as specified in claim 70 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

72. A resin pellet as specified in claim 70 wherein the
transition metal is selected from the group consisting of

cobalt, iron, manganese, and nickel.

73. A resin pellet as specified in claim 70 wherein the

transition metal is cobalt.

74. A resin pellet as specified in claim 36 wherein the

oxygen sensitive component 1s the reaction product of
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sheath is conprised of the first conmponent and wherein
the core is conprised of the second conponent. 82. A
wo e®sniqeed | et of claim 8l wherein the second CRUPBPENG/052254
i s encapsul ated by the first/i2conponent . 83. A resin
pell et which is conprised of a first conpartnentalized
zone and a second conpartnentalized zone, wherein the
first conpartnentalized zone is conprised of a
t her nopl asti c pol yester, the second conpartnentalized
predemisatooipr psédcohden puly anedeenphecorprifgdf 3t one or

conpar ntalized, zo repr. nt t 0
o e LA Vol e T ho o n Bal 1 & and vherarnY °f
tehepsetalut conparttopanhal ized zohel sairtdedats, avheegbr said

0.1 percent, of.the. t I e Si t
Pgﬁycgn?%%?%t%ef‘?e?uggﬁgﬁeég%#ggs’?% {5: aiOEr%SSéﬁV\thﬂeeienglywls
skhecsesonfr@onpard membabi zedngbsieings iaf t képherhydfoemega-

core and the first conpartnentali A8 i

R R BPOY o TR RS RO BRE N ot | AR oo By PEenyione
gWQ@bQiﬂ?&h@%F%?Hﬁﬁigﬂ?ﬁbarhﬂﬁnp@l?amiﬁeaométbsa minor amount
encapsul at e .the first conpartnentalize . .186.

oF TR pEEren LALCS PP Y cBSPRTA, Hr B iy chegE " group
doustBet ngomy i $adceionaliadl poophutadivmd, zedhydnegenated
which is conprised of a thernoplastic pol.gestel.
R%&Péfﬁd%%es@&&ﬁ&m%ﬁpaﬁoﬁr@ﬁngVi%ﬁe 2 8&dOF S iePRESn @0
reh8yhi pehaand 4 RirkLticompapburatal i zed zones .87. A

resin pellet of claim83 wherein the thernoplastic

ol yester s poly-neopentyl -.gl.ycol. ter hal-at .
7%3? edi Fgen egeiﬂye%l ng%yf,m\%lﬁér%eilnn t ﬁgg%él I%gt "lﬁlser%%n the
Jadhher ceamrtinsen a0f zadt higmk caspat t rebebahi zedd zdahe first

whi ch cont aj ns second t hernopl astic polyester. 89. A
qoé@iaﬁtﬁﬁPF%%lé%gsﬁﬁ fi%ed *R"Erai m 86 wherein the
76. A resin pellet as specified in claim 68 wherein the core

is encapsulated by the sheath.

77. A resin pellet as specified in claim 67 wherein the

reaction promoter is a transition metal.

78. A resin pellet as specified in claim 70 wherein the
transition metal is in the form of a transition metal salt

and/or a transition metal oxide.

79. A resin pellet as specified in claim 70 wherein the

t+ransition metal is cobalt.

80. A resin pellet comprising a first component and a second
component wherein the first component releases a by-product
during thermal processing that is reactive with either the
second component and/or a by-product released by the second

component, and wherein the first component is present in a
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pol yam de is the reaction product of am no caproic
acid with itself and/or the reaction product of a
wo e®sdus9pf di carboxylic acid conprising adi pi BCHEPIH)5/052254
i sophthalic acid, terephthal7e acid, 1
, 4- cycl ohexanedi car boxylic acid, rescorcino
di carboxylic acid, or naphthal enedi carboxylic acid, or
a mxture thereof with a residue of a diam ne
conprising mxylylene diam ne, p-xylylene diam ne,
ﬁéx%#mﬁdmﬂaaﬁ@eﬁﬁaﬁﬁned 2oy | &k whieagilnether se¢gnd component
C | 1%t ur eof. 90. A
P! B, P e Rh s R kEFETn the
polyanlde is a MKD- 6 nylon. 91. A resin pellet as
8peciki ggsin dedilgtsRwhereshfie’d therPmimasyy c wherein the
]gé?]b’@ét ?LF lt,son&fyﬁé%'dhy&[eng t@cfﬁeOhLHé" af esﬂéath wherein the
yethyl'ene terephthalate copol yner. 92. A resin
petdeh as spupikised PA thai Mi84tweermponenhe apdl yaugirdén the
£3 fé‘ i\’s?(%om%r'l%'e‘&”o%” &’h&é&%rﬂi t% F&%&‘E‘?p' astic
pol yest er eth ene terep ate or
polyethylene terephthalate copolymer . 93. Aresin
pel | et Emsigperdlfliedd oifn cdramnP85wihher el ntdes petydAawonent
ES 8nd016 1y o and ghecel dddidiier mopl astic
polyester I's polyethylene tere hthalate or
yet hyl ene terephthal ate copol ymer .94. A resin
géile% asespeci Peedeftn @W&Pﬁlgzﬁ\Mﬁﬁmﬁ#9%QQa|?ﬁr|ﬁ5|€lr3t
YbREOSIAn 1 iRE RRInkethd enesd eraphthab M @nditalized zone,
pol'yethyl ene terephthal ate copolyner is at |east 0.49
whepeimbthe fésEh pempertaenispeidiad etbie &9 aFpmrpBised of a
PhEERL I8 d BORBSEC, v i SEOSIdobrlf o %aE%éﬁﬁEQﬂS&? zone is
t er epht hal at e or ~pol yef yl ene terephthal ate copol yrmer
pem}arlsﬁ%hsztf @ #9lygpngyde povhoxeigsithepéiret g@mB@Jé‘@memt@dlzed
%Qs?ene@egte'%&{ae d At rIRic eV ioHe Al e a1t R 1ume of
yet t

ene terepht e o
the resin pellet, and wherein the second compartmentalized

zone represents at least 0.1 percent of the total volume of

the resin pellet.

84. A resin pellet as specified in claim 83 wherein the
second compartmentalized zone is in the form of a core and

the first compartmentalized zone is in the form of a sheath.

85. A resin pellet of <claim 84 wherein the second
compartmentalized zone is encapsulated by the first

compartmentalized zone.

86. A resin pellet as specified in claim 83 which is further
comprised of a third compartmentalized =zone which is
comprised of a thermoplastic polyester wherein the second
compartmentalized zone lies between .the first and third

compartmentalized zones.
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pol yet hyl ene terephthal ate copolyner is at |east 0.59
di/g. 97. Aresin pellet as specified in claim 93,
wob@se10894 he intrinsic viscosity of the pol yetPgI/EBPm®05/052254
terephthal ate or pol yethyl ene terephthal ate copol ynmer
is at least 0.59 dl/g. 98. Aresin pellet as specified
in claim92 wherein the core is further conprised of a
thernopl astic polyester. 99. Aresin pellet as
specified in claim98 wherein the thernopl astic
8pol yRstresinn geldetoref | slpires8at wWenia cdm i Alleoggoplastic

phase, 100. A.resin_pel] et i.fi [ '

oRRGREF AT Ho TR0 TSP POFY Re7 LRpr el oo

t her nopl astic polyester. 101. A resin pellet as

ssplecAf | b 3ion pﬁalm: 160 whéedhn &he wherabpl ddq cpeliet is
ol yester in.t care_i se At LJu i

BREUE T ioPle i pal oD ru e SERGATT L N he wnten

dohermnpl aséecompblopestreplpeeienpolyestteer.core i ncl udes a

recycl ed thernopl astic polyester.103. A resin pellet

8%:, chai m4Q0 (& ”aéh%l%%%ﬁea' asf | 190 Y88t Gfherein the
esent 1Nt core rncludes a recycled thernoplastic
ppalyyester is 10He Feawmsion peiddctopicleainrogapkeiei acidherith

pel | f h [ i:niLi .
1%%8%?:h5%5?8gg %%ger%%%tgpﬁo %%ngk'z%%_sgiecfé%ﬁdue of

Mt consi ste cycl ohexane di net hano
dn@$rbbeglfﬁlyesﬂebsmanﬂsimmi@dtphwaabbd}i2éPBhthQIEE acid,
resi ellet of_claim?9 her ei | funther :
t@&ﬁé’?‘icgé 18 cor@dbil i 1o SR L RE %’%Ep aeids
ﬁéﬁ@&k&&ﬁdlofdt@uﬁbﬂxyﬂame dicirgt haool mawitfhiadg@nedicarboxylic
pal yesters and ionic _conpatihili.zers 00 es) N4 amd
Fedret ©bf %l HHTSE V\ﬁgl?glgﬁ%t hwel%lel etr?%%ﬁefbf ¥ Ndiamine
SRpRiissag a aonpatilenki zerdseliest,ed f peryinkeng oupdiamine,
ﬁggg%eiaggene diamine, ethylene diamine, or 1,4

cyclohexanedimethylamine, or a mixture thereof.

90. A resin pellet as specified in claim 89 wherein the

polyamide is a MXD-6 nylon.

91. A resin pellet as specified in claim 83 wherein the
thermoplastic polyester is polyethylene terephthalate or
polyethylene terephthalate copolymer.

92. A resin pellet as specified in claim 84 wherein the
polyamide is a MXD-6 nylon and wherein the thermoplastic
polyester 1is polyethylene terephthalate or polyethylene
terephthalate copolymer.

93. A resin pellet as specified in claim 85 wherein the
polyamide is a MXD-6 nylon and wherein the thermoplastic
polyester 1is polyethylene terephthalate or polyethylene
terephthalate copolymer.
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of cycl ohexane di nmet hanol nodified polyesters and
ionic conpatibilizers. 107. A resin pellet as
wapmsitideed in claim 104 wherein the second PCT/EP2005/052254
conpartnental i zed zone is insthe formof a core and
the first conpartnentalized zone is in the formof a
sheath. 108. A resin pellet of claim97 wherein the
pell et further conprises a conpatibilizer selected
fromthe group consisted of cycl ohexane di net hanol
omodi Ai edspol pedilets saandspariTicconpat chainz8Pg whepgginA the
.resin pellet conprisipg.an o [V
T e R i
pbegethyBetoNpnreni-had apeeseptlymem ifd ragt least 0.49 dl/g.
conpartmental i zed zone, and wherein the oxygen inert
onponent .i. s _pr. nt_gn tal i.480 1
SFoneR116°1A FBA A el efraarShee: Fred i ol a/m oo °" e
inheteshct hel smopgen | ofr ttisonpodgathyteronharepitbplate or

ARG TRFLSF EoOhiFss 5, ML Ak a0 s

conpartmental i zed zone is a sheath and the first _
9Gonpar teeinalpedddtzore fsealtizd. iniglapmr &in Prayegm the

.0f claim 111 wherejin_the.core i Ul ated Ry nbhge
lélﬁgéf]ﬁ}cll%scﬁsﬁéc i no%ele‘iﬁéet ?Slg’ﬁg@???‘gd inoclaimiio.
pohgeehpléehe oxygerthedacei vepcbrpenecit dts leawpr 0séd ét/9-
an oxi di zabl e organi c conpound. 114. A resin pellet as

FReChl e in Glidigp 10 wPeretNednenonigen Sensiieiein the
conponent contains at | east one conpound sel ected from
irheigedup Consisitiyngosf Pt ypeladicbRéene uncaicohabpzege or

pg;g{yé%ﬂggg{lsn&y . d;grra%%@t%a%% oPohyput adiene Qi goBBr a1 /4.

ypropyl ene o ol'igonmers and met hyl pendant

98. A resin pellet as specified in claim 92 wherein the core

is further comprised of a thermoplastic polyester.

99. A resin pellet as specified in claim 98 wherein the
thermoplastic polyester in the core is present as the

continuous phase.

100. A resin pellet as specified in claim 93 wherein the core

is further comprised of a thermoplastic polyester.

101. A resin pellet as specified in claim 100 wherein the
thermoplastic polyester in the core 1s present as the

continuous phase.

102. A resin pellet of claim 98 wherein the thermoplastic
polyester present in the core includes a recycled

thermoplastic polyester.
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aromatic conmpounds . 115. A resin pellet as specified
in claim114 wherein the second conpartnentalized zone

w0 g00&/1sfeeat h and the first conpartnental i zed zZPOEEP®0H052254
core. 116. A resin pellet asiespecified in claim115
wherein the core is encapsul ated by the sheath. 117. A
resin pellet as specified in claim 110 wherein the
oxygen sensitive conponent contains at |east one
conmpound sel ected fromthe group consisting of
mel.ybutr@lds:ien@ead@tf wict¢lorial | 2@ poeybin adhenshergopkpstic
resin _pellet as specified,in clLajm1 in_the
p?@éfgﬁag]éom?a:‘:retsr%ﬁ%t al sluized%?gne +€£%n s%%lg?ﬁagﬁd tathe recycled
thiergbptaspac tpentedtiezed zone is a core. 119. Aresin
pell et as specified in claim 118 wherein the core is
1%|’Zlqaﬂs.l’llfleati%d pt%iltetll,e %he tfh lézip R fE51 Nepe! b@il@@ further
specified in-c aim 110 Viherein the oxygen reactive
caprdsent ai soappollyshizer wivlcteties! threry shet donupr sapBtsted
of ami no.caproic,aci.d w th j n r eactjoN; oni
O;f‘fr o&ygﬁog?x Y escllldlbeetqlgfm&i c}é&r)ég%??cd%%yc#%%ri %H]ig ronLe
afdligpitdbatiders sopht hal i ¢ acid, terephthalic acid, 1,4-
cycl ohexanedi car boxylic acid, rescorcinol dicarboxylic

i d,, aor__napht hal en C yéi C g0 ' e

]ﬁcwse'r @ofrevﬁ érllh péeq?lé{tl gjue 0 ﬁga(d%%mwﬁ%%%%pﬁlgi %ﬂgf further

dgﬂmﬁi)sbena dioare hébi hixe 1y | sxleddiegirifiron Héragerkp| epesisted
i am ne, . et hyl ene. di.ami ne, qr 4 C

Ocj‘rlyc!cé’l‘fg?gﬁéalxﬁet iy eat?hlaﬁ%?l o?‘oglzrﬁnl%ur%o%%eesrteeé‘s. 37 e

deglatipaliietras specified in claim120 wherein the

oxygen reactive conponent is MXD b nylon. 122. A resin

ARl et as Sf'loeﬁé]fl' gd i of 2 4@l wheLeh nehbepeetendrurther
con‘partrrenjt almzed zone 1s a sheath and the first
conparskeseat gompetikbhezés selotted from the group consisted

of cyclohexane dimethanol modified polyesters and ionic

compatibilizers.

107. A resin pellet as specified in claim 104 wherein the
second compartmentalized zone is in the form of a core and

the first compartmentalized zone is in the form of a sheath.

108. A resin pellet of claim 97 wherein the pellet further
comprises a compatibilizer selected from the group consisted
of cyclohexane dimethanol modified polyesters and ionic

compatibilizers.

109. A resin pellet comprising an oxygen reactive component
and an oxygen inert component, wherein the oxygen reactive
component is present in a first compartmentalized zone, and
wherein the oxygen inert component is present in a second

compartmentalized zone.
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123. Aresin pellet as specified in claim 122 wherein
the core is encapsul ated by the sheath. 124. A resin
wp@edose106a6 specified in claim 110 wherei n t he PCT/EP2005/052254
t her nopl astic polyester is palyethyl ene terephthal ate
or a copolyner of polyethylene terephthalate. 125. A
resin pellet as specified in claim124 wherein the
second conpartnental i zed zone is a sheath and the
first conpartnentalized zone is a core.126. A resin
ipel | Bt rasispeecilflieed dsn wpedifiik2b Wherdphnt RE9cotheriedn the
encapsul ated by the _sheath. ; siz pell :
CEpeEt fije%erietn coér}pr%nje.ﬁg V\éﬁgr e%tﬁggl}}%egiyggn rgeag%l?%gOplaStlc
peogpetent conpri ses an oxi di zabl e organi c conmpound .
128. Aresin pellet as specified in claim 127 wherein
1&?6 gX){%gl’inr S;%%_tf Ye a%on%ﬁ@ceinfiecépnil@' B_§a..a_ﬁ1 heaStyRNRin the
cofrpound ~Sel cted from the group consi sting of
spobybutadipenemehtnt i retaldoned pol youshegprthe,and the first
unhydr ogenat ed pol ybut adi e | i goners, pol ypropyl ene
CSQPé5£%$?8%%%?¥Péﬁéen%?h§IQ%ﬁ%dant aronaticygonggunds
. 129. Aresin pellet as specified in claim 128 )
MBer 2i nrésien squoddetcomfar chettal 1 ed Wereins &hshede¥s 1S
and th i talized zone is a core. 130. A
engPﬁug%{?éﬁg%gggg%%% igd in claim129 wherein the
core is encapsul ated by the sheath. 131. A resin )
13811 8t resigpardifliedd 35 epeshf o WhecdrAmt H O nthgassine the
i si ivd1€ | & ] lat® Qn oxidizable
C%X%%ﬁth%E%%%n%grg%%‘ég%gyqugpgﬁgﬁggggg at least 0.72
aigegicl@empgunradsi n pell et as specified in claim93,
wherein the intrinsic viscosity of the pol yethyl ene
148", ephthal;at gp@ﬂe@' yet hyleneid@r ephtchakat e 1mop@er@n the
Is at least 0.72 dl/qg.
oxygen sensitive component contains at least one compound

selected from the group consisting of polybutadiene,
functionalized polybutadiene, unhydrogenated polybutadiene
oligomers, polypropylene oxide oligomers and methyl pendant

aromatic compounds.

115. A resin pellet as specified in claim 114 wherein the
second compartmentalized zone 1s a sheath and the first

compartmentalized zone is a core.

116. A resin pellet as specified in claim 115 wherein the

core is encapsulated by the sheath.

117. A resin pellet as specified in claim 110 wherein the
oxygen sensitive component contains at Ileast one compound
selected from the group consisting of polybutadiene and

functionalized polybutadiene.
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133. Aresin pellet of claim131 wherein the pellet

further conprises a conpatibilizer selected fromthe
w@e@apleonsi st ed of cycl ohexane di net hanol nodPET/8P2005/052254

pol yesters and ionic conpatiyBilizer s . 134. Aresin

pell et of claim 132 wherein the pellet further

conprises a conpatibilizer selected fromthe group

consi st edof cycl ohexane di methanol nodified polyesters

and ionic conpatibilizers . 135. Aresin pellet as
18pechf redinhnpellabm k24 spweridiied hie oxyagen féictihpsein the

co nent is.a | yam de Lch:is.re ' u of ¢
SEAPRD CABPErL GBI AL LR th PEE8l hnd) of Ther Gact| one  TLret
cphpéteterniala deelsizdue ©6 ali cardoxylic acid conprising

adi pic acid, isophthalic acid, terephthalic acid, 1 4-
1§4c! phexanedieanboxyld cofel dhy JLSOMELnok dnganp@ALLC the

rd, or napﬁi al"enedi car oxfllc acid, or a mxture
cbher eofendddsid atesli hyetbeé shehtdni ne conpri si ng
m xyl yl ene di am ne, pxylyl ene di am ne, hexanethyl ene

1gi0fan}.%n%’es§}xh¥:>le%ﬂ%§:diaa§ﬂ Q{?ecﬁieh ,4in claim 110 wherein the

cy¢l ohéxanedimethyl am ne, or a mxture thereof. 136, A
oxggbn peddetiws spepchest ks clai moldsNiRer eFhiche 15 the
oxygen_react| ve ng,_J . QR . -
A T A AL
reaspach nenddldtzed zomesidua shedtdpamkvlie ficidt comprising
conpartnental i zed .zone . s e. N et -
2g4P 6ECF?% t iﬁs%?%ﬁhﬁ cé%%int%%gpggPéfﬁg RELAST 1,4
&aapsuhat@tcdnbd:hd isheatil, T3®coaciasilndperrbpxgkic acid,
specified in claiml25 .wherein e_o e ' :
oaheR P F MR UR, HiepPMaen L oRstiye: wien =
HRelivigendensai e &iegnienrt s cooppissed ofi-xyie/l@nenpdéamine, p-

phthal ates_sel ected fr h , St .
S

mhekgichobdkénedimethylamine, or a mixture thereof.

121. A resin pellet as specified in claim 120 wherein the

oxygen reactive component is MXD6 nylon.

122. A resin pellet as specified in claim 121 wherein the
second compartmentalized zone is a sheath and the first

compartmentalized zone is a core.

123. A resin pellet as specified in claim 122 wherein the

core is encapsulated by the sheath.

124. A resin pellet as specified in claim 110 wherein the
thermoplastic polyester is polyethylene terephthalate or a
copolymer of polyethylene terephthalate.

125. A resin pellet as specified in claim 124 wherein the
second compartmentalized zone is a sheath and the first

compartmentalized zone is a core.
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pol ycondensate is further conprised of one or nore

gl ycol s selected fromthe group consisting of
wa@bk@kattsydr oonmegahydr oxypol y (oxyt et ramet hyl eneQT/EP2005/052254

but anedi ol , pol yet hyl ene gl ygol and et hyl ene gl yco

and pol yam des with a m nor anopunt oxygen reactive

noi ety segnents selected fromthe group consisting of

pol ybut adi ene nononer, unhydr ogenat edpol ybut adi ene

ol i goners, pol ypropyl ene oxi de oligoners and net hyl
1pendanteat anpkiltecorpounescifik40. iA cbaim pap| ethegsgin the

specified in clai 26 erein.the oxygen reactive
Cegﬁpb%e$R°%R§4%%§652§¥tF%% %ﬁ%ﬁﬁﬁi of predomni nately

pol ycondensat e segnents conpri sed of one or nore )

1pht hal atesnseleddeed d ospedied pbupn cohsimt LR§ gferein the
t er epht hal at.e, ortho hal I sOp : ; :
ORMET irF%ﬁﬁ% VSOI?%%%%gﬁghtgéﬁgr urthgg 2%%%%?%§&eoforganlc
cofigoanridimore gl ycols selected fromthe group consisting

of al pha- hydroonmegahydr oxypoly (oxytetranethylene) 1,4

12#1t apedi ol palyethyleng, glyeqls and eihyhene 0lylein the
d polyan1dé§ With & minor anmount oxygen reactive

oBpyehy segrENes sehpotat f contahes gradupleasisi smiengcerpound
pal ybut adi_ene omer . unhyd pol ybut.adi,6R€:4; ,
S@ﬁ?égﬁérsfrﬁglgg?%byl%ﬂgﬂgxiégg%ﬁ$%§ﬂ%rs$andkne%hyla léne
fperdasha bl oadt i lganpadidse, lddhydragssiategel pel ybutadiene
conprising a. first conponent ang. 0 0 t dant
WHEPBPRS t hBOFYPETPYE %%r%ncé}ﬁjfé? sogle(?%%?ezgsdn%?cgm t Eeg group
aGeRsiksti 8gmedurads .OXygen sensitive conpound, an oxygen
reacti ve conpound, an oxygen inert conpound, a

Lg;acgi on. promter., a, cogpound; whi ¢h 1.8LeASA A wherein the
“p odiét dJ?lngtiherna processing that is reactive .
ssidohdei ¢hregarttherseddnddcormponens amd/shieaghbyapd odlet first

rel eased the second cqomanent, and a second
9%9%&5%8%Pg%b%%?9i%§9ﬁ'ﬁfb%ent fomthe first component

and which is selected fromthe group ) )

130. A resin pellet as specified in claim 129 wherein the

core is encapsulated by the sheath.

131. A resin pellet as specified in claim 92, wherein the
intrinsic viscosity of the polyethylene terephthalate or

polyethylene terephthélate copolymer is at least 0.72 dl/g.

132. A resin pellet as specified in claim 93, wherein the
intrinsic viscosity of the polyethylene terephthalate. or

polyethylene terephthalate copolYmer is at least 0.72 dl/g.

133. A resin pellet of claim 131 wherein the pellet further
comprises a compatibilizer selected from the group consisted
of cyclohexane dimethanol modified polyesters and ionic

compatibilizers.

134. A resin pellet of claim 132 wherein the pellet further

comprises a compatibilizer selected from the group consisted
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consi sting of an oxygen sensitive conpound, an oxygen
reactive conpound, an oxygen inert conpound, a
WO e@stiios pronot er, a conpound which rel eases BCT/EP2005/052254
by- product during thermal prsocessing that is reactive
with either the first conponent and/or a by-product
rel eased by the first conponent and wherein the first
conmponent is present in a first conpartmentalized zone
and wherein the second conponent is present in a
ofecondl sispard metitretthaedlzonedifizd Apsdyesssrorand dionic
therpal |y.treating a resin pellet conprising heating
CPWEaggg%ih?ﬁﬁﬁEt specified in claim141 to a
tenperature which is within the range of 400C to a
1B6npRr aksie wildeti st speesiical bel ehaine l2dnperenadre the
at_which_ the pellet be I QU 143 rl ce i
°§¥98Pafﬁ$iEéYg %?%ﬁﬁ%%ﬁgPih%rﬁg}g??eat&gﬁgﬁEg%%ri§§§Ctlon
p&ﬁﬂﬁ&tn@ftimﬁqnﬂdaﬂrdma actiénpitiat UrseMhisgid/iog ®hehkaaction
the ran of 70QC to t era [ [ . t.g:0
SSOR BT By P TomBer S0urs BrCORy ShCt AL BePPaPFbabareatipic
adigyi d. ?fbbhﬁﬁaiinroceseidﬁ cl giemephBhawher ei mcikie 1,4-
resin pe { is thermally processed.in,t re_.
angacRore Sl SO AU U6 nirdash thentBBEyfid! foid,

<ﬁ¥Yﬁ&@khbmghadﬁéTﬁﬁﬁkjﬂmﬁ&uﬁmnp@meBInﬂktseeonuereof with a
conponent by at | east 5 percent. 145. Th rocess
SsHE148E vherdt A FPP?Fléﬁﬂ%oﬁ%?ﬁy%iéééﬁﬂ r§?m9£e’ PT
i@h@ﬂ@g@'ﬁﬁémﬂnfﬁSkﬁﬁﬁ@&h@hensed@ﬂﬁim@npﬂﬂaﬂbnbsdaamine, or
second thernoplastic resin and the,pellet .is thermally
]pﬁo€é§§@Heﬁﬂn?¢%ﬂ?ﬁﬂﬁﬁi@%ﬁ§reOFaﬁgﬁlg%?r%LHW%ﬁﬁo%ﬁt time

so that the increase in crystallinity of the first
1FIPenerdsiaddes T« t he spectfisedi Ancroistial 11350 tyherfein the

t he second conponents i s .at ast 5 percent. 146. The
ﬁﬁ%ﬂ?€s§eGFt%V%iﬁ?ﬁﬁﬁﬁeﬁﬁuéPeykg_éeHY%éﬁ?1 pel | et has

noi sture prior to thermal processing, and the resin
11 @ #esin pellet as specified in claim 136 wherein the

second compartmentalized zone is a sheath and the first

compartmentalized zone is a core.

138. A resin pellet as specified in claim 137 wherein the

core is encapsulated by the sheath.

139. A resin pellet as specified in claim 125 wherein the
oxygen reactive component 1is the reaction product of
predominately polycondensate segments comprised of one or
more phthalates selected from the group consisting of
terephthalate, orthophthalate, and isophthalate, wherein said
polycondensate is further comprised of one or more glycols
selected from the group consisting of alpha-hydroomega-
hydroxypoly (oxytetramethylene) 1,4 butanediol, polyethylene
glycol and ethylene glycol and polyamides with a minor amount
oxygen reactive moiety segments selected from the group

consisting of polybutadiene monomer, unhydrogenated
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thermal |y processed in the tenperatu' re range for

sufficient time to renove at |east one-half of the
worRiostiuwsed present prior to thermal processi ng. PABEP200$1€52254

process of claim 145, whereigl at | east one of the

thernoplastic resins has an | .V . of at least 0.2

dl /g prior to thermal treatnent and wherein the resin

pellet is thermally treated in the tenperature range

for sufficient tine to increase thel .V . of the
poligbnbpiibsié c olégpmend £ hpadkprypylefe apxidgstold.gpngirsg and

prior to thermal_ treat t least 0.1 dl/g. 148.
m?ﬁ&elyéh ?Irlréa_mbraorcoénsaéﬁ%f g‘éﬁglo?n;{i%2 , Wherein the first
conmponent is a polyester selected fromthe group

1d©nsAstLie!$gnoqujd.|e)teta|:g/|@m@c:{.@eébhphapa?éma 6 wherein the
o%r %%Ba' 'r'eg%g}tsec"gg@%%}% engstergpht habat fon 148addte of

Cess 0 arm erein the thermal treathnent
predpmisese Ex p@silygonienpet e etseoneat s ermmaratiged bef wees or

70 0C enper at ur.e [ S C th :
TGP ot R AL hET L L ROt O Fho 051 yEarap. | LB0T Shas Of
tprepsBabite) abmibihthalherei and hesomstihejsdle, ewhpgein said
t her mal.| ocessed in the t tyce ran f

A LSE Bl PR 8o e 5t HiphrEghBIREES! Ui RNGR Mir grvcons
Jdlesteaonpooentticy seoopd conpbsehtg byfat dlphst-hfdroomega-

T A T
dikeopekbhat et sy1dres rljcplpradepskdanihdd hevittdnpe mahor eamount
range for sufficient tinmg so that tltie'nccirerseiq:h -
FRPStal FRATtyor TOHESY r $89 S HponéR egéﬁed o the'© 9ToUP
doMerieasagi N ryst gdliymutpdebnthe seoondr¢onpeméytirbgenated
RS SRR pete e SRR ey ane
RIOEAS eAgan 8Ngr die: I Pomppehbet is

141. A resin pellet comprising a first component and a second
component wherein the first component is selected from the
group consisting of an oxygen sensitive compound, an oxygen
reactive compound, an oxygen inert compound, a reaction
promoter; a compound which releases a by-product during
thermal processing that is reactive with either the second
component and/or a Dby-product released Dby the second
component, and a second component which is different from the
first component and which 1s selected from the group
consisting of an oxygen sensitive compound, an oxygen
reactive compound, an oxygen inert compound, a reaction
promoter, a compound which releases a by-product during
thermal processing that is reactive with either the first
component and/or a by-product released by the first component
and wherein the first component is present in a first
compartmentalized zone and wherein the second component is

present in a second compartmentalized zone.
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thernal 'y processed in the tenperature range for
sufficient tinme to renove at | east one-half of the

wWOorRiostLuwed present prior to thermal processi ng. PABBP200$1€52254

process of claim 148, whereig2 at |east one of the

first or second conmponents has an | .V . of at |east

0.2 dl/g prior to thermal treatnent and wherein the

resin pellet is thernally treated in the tenperature
range for sufficienttine to increase the | .V . of the
1(4Gn'penepu:owash afior . Vhermdlhy |ewsatin® o/ gresior pollet

romal _tr eat ment T
cgplggéggn%f f% w%er e?ﬁglﬁ %:on 1%%141&2%?1?81%1 £o
apotgﬁpaaﬂeturew&hﬂihe psoo:e@éu@f thei nrddge \Mfer é0RCt hee 2

therma| trea t ri.ses.e [ I
LEBRGEF AT ewbéfa/ee azfr?d)&g%f eﬂﬁ%e%vg%ﬁ gﬁ%%%%re at
wpdehl ers poBret ft&dnhmt alibihmé. el ti ng point of the

poI yester 15_6. The process of claim 148 , wherein the
1# nggh oprgc?ég 5 er?%QAy %ﬁﬁﬁ%ﬁn‘Qh%h%hkgﬁgﬁrgkgagment

I e su I Cl en t0|ncreaset e
dbﬁnp&ﬁably mxgpsofngt hehé i nstlletnmpbnes oemperahgre which is

t b a Rergent, e e
glg %ﬁ? Iéﬁ@?elg %he s&C0Rd & %2%5%%ngﬂi%e§§ %ﬁ least
Et°laﬁ|b@mptvasma Ct&RySa ra tante lalnewpet:h ethé speHeyndddopmes liquid.
processed in the tenperature range for sufficient tine

so t th e * in y it f ¢
e %Sntpm&&ea t?t%e%ngr%sés@nééé?lys%a& Jlf%l% ﬂ)éﬁet s
’dmae:nﬁ&ctgnobmmxmaeht ihs tHte | @aspeﬁaip@r%eman%%foqh@ time

Cess f claim148 erein i |1 h
&?Qgpri%& 8Cf%%sr"¥ngl Igér océe s%aﬁal%l §7t hgkr egﬁﬁ first

dlﬂdﬂo@:bnlt_So_i:hEéﬁﬁﬂl(ﬂycmmebw ﬁttheavenfi)e?realqw range

for sufficient tine to renove at | east one-half of the

fﬂg.sa%gepggggggtof claim 143, wherein the first component is
a first thermoplastic resin and the second component is a
second thermoplastic resin and the pellet 1is thermally
processed in the temperature range for sufficient time so
that the increase in crystallinity of the first component
added to the increase in crystallinity of the second

components is at least 5 percent.

146. The process of claim 143, wherein the resin pellet has
moisture prior to thermal processing, and the resin pellet is
thermally processed in the temperature range for sufficient
time to remove at least one-half of the moisture present

prior to thermal processing.

147. The process of claim 145, wherein at least one of the
thermoplastic resins has an I.V. of at least 0.2 dl/g prior
to thermal treatment and wherein the resin pellet is
thermally treated in the temperature range for sufficient

time to increase the I.V. of the thermoplastic resin with an
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prior to thermal processing. 159. The process of claim
148, wherein at |east one of the first or second

weowponem s has an | .V . of at |east 0.2 dl/grQI/EP200%/52254
thermal treatnment and whereigs the resin pellet is
thermally treated in the tenperature range for
sufficient tinme to increase the |l .V . of the
component with an | .V . of atleast 0.2 dl/g prior to
thermal treatnment by at least 0.1 dl/g. 160. The
IpTOCess adf lelaaitm0l24 dilfer @imorché pdiheamiade wmwiresss by at
resj d¢1e o(%l/a repeating unit of am no caproic acid,
18A8Fof - t K& f%peating unit of A-D, wherein Ais the
resi due of a dicarboxylic acid conprising adipic acid,.
14gophbsaltheraeild, prasresht tiBl icdaami dl42, whereln the first
, 4- cycl ohexanedi car (i ' oL gL N istin
C&f“?ﬁ¥%%§<yﬁs c%a& Pg’?eggé%a%%%%ﬁ%}egﬁ%@r %%iy?%gu%cfarfs psrt g
o M xpollgethelend, andef@phalessi dueantl a dicaiphellizable

conpri sing mxylylen Lam ne, p-xylylene diam ne,
Cﬁé’gﬁ%ﬁ%’?%fh%%%ﬁ%@,ﬂ% hyl ene di am ne, or 1,4

cycl ohexanedi net hyl ami ne, or a m xture thereof. 161.

1e phecpsscof$s cofi rddu8, Litherndiaretine theeithgrmal treatment
treatnent conprises. exposi e PeLlBLtriPufe bet 70°C
G(Oglﬁﬁéfsg?u?épggﬂ}\%eﬁh%og%@%%d%g ?eﬁperﬁafure Which 1S _
HRIC 4 essmphaatthe ehyshalilsi ne°Grellesag Paimnttled chystalline

| yester, 162 he pr.oc of claim 148, wherein the
“E%g%i%ﬁgpg?f% ?5 1L}heerpDr(rjlaﬁyle)%/%%?:c')cessed in the tenperature
range for a time sufficient to increase the )
160y strakl iprobgsef ofheslfaimstl Afonprastinortisecepiin pellet is

onponent b t st_5 CePlpedB3urd NE2RERCESSr Ofa  time
téeg%ﬁwqiﬁs,p%%cgse%e?t ltﬁre1 s%%gng c%ﬁ‘ponerr_let _isaL g@ second |
dureimmphast Lo réscnease ttee pettwatald iphsynapPfy the first

rocessed in_the emel Al ept.ange for, suffl.cient tinme
cgoénﬁoﬁlgf‘%t Ré PRePease |r?%ce?lr3[/:stbgl Plgn%ty of t%e first

conponent .
151. The process of claim 143, wherein the second component

is a second thermoplastic resin and the pellet is thermally
processed in the tempetrature range for sufficient time so
that the increase in crystallinity of the first component
added to +the increase in crystallinity of the second

component is at least 5 percent.

152. The process of claim 148, wherein the resin pellet has
moisture prior to thermal processing, and the resin pellet is
thermally processed in the temperature range for sufficient
time to remove at least one-half of the moisture present

prior to thermal processing.

153. The process of claim 148, wherein at least one of the
first or second components has an I.V. of at least 0.2 dl/g
prior to thermal treatment and wherein the resin pellet is

thermally treated in the temperature range for sufficient
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added to the increase in crystallinity of the second
conponent is at |least 5 percent. 164. The process of

w@b@bsm@aB8, wherein the resin pellet has npi st BCEEP00§052254

to thermal processing, and tdae resin pellet is

thermally processed in the tenperature range for

sufficienttine to remove at |east one-half of the

noi sture present prior to thermal processing. 165. The

process of claim 148, wherein at |east one of the

t%thSFOEnSEemﬂﬂ1ﬁﬁﬂﬁbﬁenb§ hhs eemgonent withagn| ga¥t of at
. prior to. thermal,tr ei_n t

1Esin (oot /4 P HE el | Fa ed PACERS t Spdrat urs T O

diaggge for sufficient tine to increase the I .V . of

t he conponﬁnt with an | .V . of at least 0.2 dl/g
rior.to_thermal treat b I 3

e P EoRE RIS e it Ao BT E et R ol yay G cpuOftent 52

aVgl1ganyben . 167. The process of claim 148, wherein

the thermal treatnent conprises exposing the pellet to
te%%%r%tﬁggs eLYeE], 0 f%éV“%ﬁ%féﬂH“%H@lﬂﬂ%eruCHrbétment
C I'eSsFrhan’the crystalline nelting point of the

qoipraster exp68inFhehpr peddst otockaitempagatunher BRRVERR 70°C
[ Ig %%%%&a ﬁreth Egﬁlhﬁspgogegigg Hﬂuﬁpethe crystalline
rature range for a tinme sufficient to increase

ridie: icugy pbahti of t yheofpdlhvesftierst conmponent or second

conmponent by at |east 5 percent. 169. The process of

ﬁi.'Q%£4 rofigreidt the second companentiis Ae$AC0pdilet is
ernopl astic resin and the pellet is thermally

oreovedded protdmsdcdenper dthe e trangeatere s gRMiog] efer t jgmptime

§ﬁ§é§¥¥énEhe&é”CE?@%gﬁég.Cﬁﬂétf%£§§ﬁéﬁaﬂﬂit h?o&'rQBe first

C onent added to e increase 1n crystallinity of

ddrepsetandrcoaponéntonmsorgnt bysetslpasehtpercent.

157. The process of claim 143, wherein the second component
is a second thermoplastic resin and the pellet is thermally
processed in the temperature range for sufficient time so
that the* increase in crystallinity of the £first component

added to the increase in crystallinity of the second

component is at least 5 percent.

158. The process of claim 148, wherein the resin pellet has
moisture prior to thermal processing, and the resin pellet is
thermally processed in the temperature range for sufficient
time to remove at least one-half of the moisture present

prior to thermal processing.

159. The process of claim 148, wherein at least one of the
first or second components has an I.V. of at least 0.2 dl/g
prior to thermal treatment and wherein the resin pellet is
thermally treated in the temperature range for sufficient

time to increase the I.V. of the component with an I.V. of at
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170. The process of claim 148, wherein the resin
pel l et has noisture prior to thernmal processing, and
wo b@snesdn pellet is thermally processed i n t hBCT/EP2005/052254
tenperature range for suffigsenttinme to renove at
| east one-half of the noisture present prior to
thernal processing. 171. The process of claim 148,
wherein at | east one of the first or second conponents
has an | .V . of at least 0.2 dl/g prior to thernal
1tseat gent dand whereei ntd hehewsan peddiotents bheepballepst 0.1
dtreated in the tenperature range for sufficient tine
£69increase the | .V . of the conmponent with an | .V .
of at least 0.2 dl/g prior to thermal treatnent by at
1I60asTh@ drattdsp of72laThelpt odesiseiof tdleaPen Ya81idaheeeRfises

ermal. treat nent | t
oL ehISe TR o SEPTERheGOTRLESER SAPRS B0otbe PELLEL ditor
tﬁ@flﬂe@sa‘athhgn ddi& cas:‘;/sAaDl i wbemelthi Ag jpoi bhe ofreshéue Of a
pol yest er ocess of claim148, . B
dﬁ@%%ﬁoﬁ%]rjr%t aF%dt ﬁ@?‘ RAA roc lscedaClélt ht lﬁpﬁﬂe%hélt%s%ud
teaBgRthoria tinmisyffi cuemt-cytolmmmmeoxyllc acid,

cry stalllnlt of .the first conponent_ ar Q

r@éﬁ’ﬁéﬁéﬁ? bﬁ:ﬁaqk@égtllg ngl]:ght o:i_7ilap}1ﬁ§1a‘ife8%cehgarl?oxyllc

at%lﬁa' mo1=|4% m\&ﬁeﬁebnthbﬁzéﬁpoﬁdi Cnﬁpﬁn&ntesisdla?e set omddiamine
ernopl astic resin and th ellet is_t | |

prBEEESRY | n THYYRPEr at Lﬂeieall‘flé‘l‘?ge f of ’§ieﬁlr3fr?e0|e\ént giggine,

neQakiBahyibge i NCrBag@nkN Cr ysimtldm ty afathesfirsbr 1,4

conponent added to the increase |n crgst al |fl nity of

e OBeEBREdERHIAAR N §F PeRs¥ 8 pertiit®i 1175, The

process of claim 148, wherein the resin pellet has
19ai. strHeepRbteEs t 6F t Bed 1l 1{3,006&81'61@, téued thieempésitpeatment

pellet is therpall rocess |nthete ratu €50
FFPTLGEP] &‘F{E’ﬁ{“f‘?né 5op?§ir%%et8t 2 &858 egne %gt{,g%}g 70°¢
dHd Siurempeesedte which is 5°C less than the crystalline
melting point of the polyester.

162. The process of claim 148, wherein the resin pellet is
thermally processed in the temperature range for a time
sufficient to increase the crystallinity of the first

component or second component by at least 5 percent.

163. The process of claim 143, wherein the second component
is a second thermoplastic resin and the pellet is thermally
processed in the temperature range for sufficient time so
that the increase in crystallinity of the first component
added to the increase in crystallinity of the second

component is at least 5 percent.

164. The process of claim 148, wherein the resin pellet has
moisture prior to thermal processing, and the resin pellet is

thermally processed in the temperature range for sufficient
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prior to thermal processing.176. The process of claim
148 , wherein at |least one of the first or second

w@eerponem s has an | .V . of at |east 0.2 dl/grPEI/EP00$/052254
thermal treatnment and whereigg the resin pellet is
thermally treated in the tenperature range for
sufficient tinme to increase the |l .V . of the
conmponent with an 1 .V . of at least 0.2 dl/g prior to
thermal treatnment by at least 0.1 dl/g. 177. A resin

tpRkl alo asespeci bteddastcl aent8l fivhef eitiret rofgtyugte present

conponent. i s polyet hyl ene terephthal ate or a copol yner
P§f-° oF?eY}ﬁ%%%e%gfgéﬁ%ﬁ%r ate and the second conponent

reacts with or catalyzes a reaction with acetal dehyde
186 .1 Oben penpesat afeclalfglifhewpelrkén ot diegisth prg of the

wherein the second | 5, selgct orihe 0.2 41
féfggpogoﬁgf:gfllgnﬁo% 8‘2%&2%1%50”?%0%% nﬁg‘{%r gan%]tce: {g
peaBRO WA st Hehaia 1c direa¢ach twiand atetralidetynde ntesifrorpallet is

nbri dged 5- or 6-. mepber  rings [ [ | 0 { cient
t SFQF‘$2¥S t(rls?é’t%egatjé} yg;get fre™ %5%}:?%% \(g:fecl n%e?%#de 131/%%101811
tWinkh texygefeadndHyy dr.vdeofr ahsf esmpatealty stisht hat I.V. of at
catal yze a_hydride-transfer_reaction,_between an
16A§5ni% Z0dhor? ot XUl ‘go agigeﬁ%%?aft%ﬁ%%%‘t 1?5. %'FheleaSt 0-1
dell.et of claim 178 wherein the heteroatom containing
organi ¢ conpound is selected fromthe group consisting

of 1 8-di am nonappt hal .ene, 4- di.am._nab LG:agid -6
D g
mSaloncycl am de, salicylanilide, o-phenylenedi am ne,

3, 4- di am nobenzoic acid, 1 , 8-diam nonaphthal ene,

]%n?e.r E‘%gt obggzgm’ QE’ ci\gﬂg?l}@% ,Q'Mféf&'}? %e %legﬂlﬁﬂi qgeatment
- "mer caBtro-ie f 25 pr opanedi ol’, 4-am no- 3- hydr oxybenzoi c
atiptisés, <xpdihydr oky- Bel¥enapht haltenpgirstipite ohpewern d70°C
di sodi um salt, biur 2 .. 3ediangi_nepyidi n 114
af, _%“ %mF?SgﬁFHF%q&“?‘%SHe,lS S5 é .14 ’{Haq" Ene crystalline
melting point of the polyester.

168. The process of claim 148, wherein the resin pellet is
“hermally processed in the temperature rarnge for a time
sufficient to increase the crystallinity of the first

component or second component by at least 5 percent.

169. The process of claim 143, wherein the second component
is a second thermoplastic resin and the pellet is thermally
processed in the temperature range for sufficient time so0
that the increase in crystallinity of the first component
added to the dincrease in crystallinity of the second

component is at least 5 percent.

170. The process of claim 148, wherein the resin pellet has
moisture prior to thermal processing, and the resin pellet is

thermally processed in the temperature range for sufficient



10

15

20

25

di ani | i noet hane, all antoin, 2-am nobenzenesul f onam de,

and 2- am no-2-nethyl-|, 3-propanediol.180. The pell et
w@booshaiems 178 wherein the active oxidation catBCTBP2005052254

sel ected fromthe group consi7lsting of cobalt salt,

manganese salt, and a conpound conprising an anm ne, a

phosphi ne or an al cohol conplexed with a variable

valent nmetal . 181. The pellet of claim 178 wherein

the hydride transfer catalyst is selected fromthe

tgmeupcc onsistée ngtof lénadr oose Zhiakbnpimide deoligipdrougresent

ni.obi tu_(r)no\%f)%&iedn%ll and d %riggs tantal um oxide . 182. The

pﬁépFe chal m erern the thernoplastic pol yester

is void of strain induced crystallinity . 183. The

178l.| Bheobrokasm 9f whedni A48he vhisgeAbpledstlicasiolgpestdy the
at__| 0% .pan- il nduc crystallynity.

3% PP POL SR SRl Mo LB B G 0,2 /s

prdloyestoertesrmadi ok wefatgtendi mnidnddsewior yidteal 1 9iin ypellet is

85, e pellet of.claim j.n_t er I k€ .-
ehERpallg, Meted Wl Prd denteEE b Do Mgl PP S8k Eoient
tmgstal Lharéyse 186 IThe pél ke ofmpdmdmh 38 thhenelnVt hef at

t her l.asti ¢ polyester i S _Vvoi f rain i.nduce
]€?§§?gﬂ%réi§§ hg .rTﬁ% EEF %?90 r%%%?%?gsb&héﬁéﬁfﬁﬁﬁ 0.1
diygr.nopl asti c pol yester has at |east 10% non-strain

i nduced crystallinity.

172. The process of claim 148, wherein the thermal treatment
comprises exposing the pellet to a temperature between 70°C
and a temperature which is 5°C less than the crystalline

melting point of the polyester.

173. The process of claim 148, wherein the resin pellet 1is
thermally processed in the temperature range for a time
sufficient to increase the crystallinity of the first

component or second component by at least 5 percent.

174. The process of claim 143, wherein the second component
is a second thermoplastic resin and the pellet is thermally
processed in the temperature range for sufficient time so
that the increase in crystallinity of the first component
added to the increase in crystallinity of the second

component is at least 5 percent.

175. The process of claim 148, wherein the resin pellet has
moisture prior to thermal processing, and the resin pellet is
thermally processed in the temperature range for sufficient
time to remove at least one-half of the moisture present

prior to thermal processing.
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176. The process of claim 148, wherein at least one of the
first or second components has an I.V. of at least 0.2 dl/g
prior to thermal treatment and wherein the resin pellet is
thermally treated in the temperature range for sufficient
time to increase the I.V. of the component with an I.V. of at
least 0.2 dl/g prior to thermal treatment by at least 0.1
dl/g.

177. A resin pellet as specified in clainf 80 wherein the
first component is polyethylene terephthalate or a copolymer
of polyethylene terephthalate and the second component reacts
with or catalyzes a reaction with acetaldehyde at room

temperature.

178. The pellet of claim 177 wherein the second component is
selected from the group consisting of heteroatom containing
organic compounds that can react with acetaldehyde to form
unbridged 5- or 6- member rings, active oxidation catalysts
that catalyze the reaction of acetaldehyde with oxygen, and
hydride-transfer catalysts that catalyze a hydride-transfer

reaction between an organic donor molecule and acetaldehyde.

179. The pellet of claim 178 wherein the heteroatom
containing organic compound is selected from the group

consisting of 1, 8-diaminonaphthalene, 3, 4-diaminobenzoic

acid, anthranilamide, biuret, malonamide, allantoin,
salicyclamide, salicylanilide, o-phenylenediamine, 3,4-
diaminobenzoic acid, i, 8-diaminonaphthalene, o-
mercaptobenzamide, N-acetylglycinamide, malonamide, 3-

mercapto-1,2-propanediol, 4-amino-3-hydroxybenzoic acid, 4,
5—dihydroxy—2,7—naphthalenedisulfonic acid disodium salt,
biuret, 2, 3-diaminopyridine, 1,2-diaminoanthraquinone,
dianilinoethane, allantoin, 2-aminobenzenesulfonamide,and 2-

amino-2-methyl-1,3-propanediol.
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180. The pellet of claim 178 wherein the active oxidation
catalyst is selected from the group consisting of cobalt
salt, manganese salt, and a compound comprising an amine, a
phosphine or an alcohol complexed with a variable wvalent

metal.

181. The pellet of claim 178 wherein the hydride transfer
catalyst is selected from the group consisting of hydrous
zirconium oxide, hydrous niobium oxide, and hydrous tantalum

oxide.

182. The pellet of claim 91 wherein the thermoplastic

polyester is void of strain induced crystallinity.

183. The pellet of claim 91 wherein the thermoplastic

polyester has at least 10% non-strain induced crystallinity.

184. The pellet of claim 92 wherein the thermoplastic

polyester is void of strain induced crystallinity.

185. The pellet of claim 92 wherein the thermoplastic

polyester has at least 10% non-strain induced crystallinity.

186. The pellet of c¢laim 93 wherein the thermoplastic

polyester is void of strain induced crystallinity.

187. The pellet of claim 93 wherein the thermoplastic

polyester has at least 10% non-strain induced crystallinity.



