WD 2007/ 035249 PCT/ US2006/ 034524 METHOD FOR ADDI Tl ON
OF ADDI TI VES I NTO A POLYMER MELT 1. FIELD OF THE

WO MERI2@N The i nvention pertains to the addi t PONUST006/034524
additives into a polyner nelt stream and nore
particularly to the addition of additives into a
polynmer nelt stream such as a polyester polyner, by
way of a slipstream 2. BACKGROUND OF THE | NVENTI ON
Pol yners, and in particular, polyester polyners are
frequently nmade containing one or nore additives
dependi ng upon the desired end use of the polyner.
For exanple, in the case of polyester polyner, it is
conmIMETHION ROR ARRITION F ADBIRES INTR.A PSMER MELT
inhibitors, particles for inproving the reheat of
bottl e preforns nmade fromthe pol yester pol yner,
toners or pignments or colored particles, acetal dehyde
scavengers or inhibitors, catalyst deactivators or
st ahi | i AHEED Qkyigdn IMAENTEIN mat erial, friction
reducing aids, crystallization aids, inpact
nodi fiers, and so forth. In sone cases, these
addi t i veFhaineenticoperdies tonthereel dit@nyofeaddithebsrietgua paymer melt
good mixin Addi ti onal | song,.addi tiyes may be
S eraTeaneA b oK Batied AT 4 g AA g, af Aqdis g Bolymer melt
ext QRapd, ARh 28 pefyebiepolgmer i} wal lof assipstrédma
pol ycondensati on process. In other cases, sone
additives may inhibit the activity of catalysts.

Thus, LNSACKEROUNEOETHID IpYANITHEN et hod For adding

t he a yner e reamin a nmanner

whi ch at |east mnimzes exposure tinme to high
tenperatyres, or_d ot . 1.nhibi L\ f

cat al yor S0 BteErasit Ra Ryl guu ekl eby af freauenty mace
conghritainirenomd of heré addigvisdependinuEOOHORENEE end use of
PCT/ US2006/ 034524 et hoiis for addi n% addi tive .

di sHSrRIIRAST-of OSBIATRIBAE 1% CPIRPHIRIEETIPEPOIVINST ghis common fo
car fn'c@fp%rét‘éccgheﬁ?r RbAYLIBRS - RRbito”! phRicHsHBEmproving the

nol ecular wel g
reheat of bottle preforms made from the polyester polymer, toners or

pigments or colored particles, acetaldehyde scavengers or inhibitors,
catalyst deactivators or stabilizers, oxygen barrier material, friction reducing
aids, crystallization aids, impact modifiers, and so forth. In some cases,
these additives are insoluble in the polymer and require good mixing.
Additionally, some additives may be sensitive to exposure to high
temperatures for extended periods of time as typically seen in a
polycondensation process. In other cases, some additives may inhibit the
activity of catalysts.

Thus, there is a desire to provide a method for adding the additives
to a polymer melt stream in a manner which at least minimizes exposure
time to high temperatures, or does not inhibit activity of catalysts, or

provides for good mixing, or a combination of the foregoing.

1



reactive carriers such as pol yoxyal kyl ene pol yol s,
into a nelt phase reaction after esterification and
WO niog/opaiycondensati on are al so known. These PCT/US2006/034524
processes, however, result in adding extra glycol into
an oligonmer mxture or into the polymer nelt, which
is undesirable in sonme cases especially as one
proceeds further toward concl uding the
pol ycondensation reaction. Adding the additive neat
wi thout a carrier is usually too difficult to neter or
add in desired anount. 3. BRI EF SUVWARY OF THE
| NVENTI dNethieds éori addingvagditive disgeesianst erosbldtansad ddw gicdecular

addj f.i ' r I | yest er

S RNECALA PR WPy B HL AR oGt

el feattivecarrieeasic ag pol?@rymﬂ@_ler@(j.iﬁlmégiﬂd) aehainBiaseBkhction
stream and b, solidifyi y% sgl d di schar?ed pol ymer
ne|%f_te§t6}8é%rﬁ\ca§%?e¢ iHpiPalCopdamialan Are altodot daeRy a
POr broBss, hBRedbS ¢EANAR AddRl kiRl |§‘@d|tint§tq'ne&@oﬁ%r%gxture
slipstreamto forma slipstréam polynmer nelt, "an :

f eediintp A peddanen welti whish savrdasiraplst insome ohsaseespesially as

to b1 i Li i
A BopRROR AR S AL B AR BB 40 Bucton
| ocAtidiog theipdditieamebt withdut@ daedet ik asabilyotoof difficli ¢ sw@itat or
sl ig@%rggm The additive is liquid or solid, and can
be W GRIEH BROWY h mini mal  anounts of carri er
fluids, and can be punped into the slipstream pol yner
or fed through an extruder into the slipstream
pol $er BRIBSUMMARIEOR I HECINVISHON034524 4. BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a process flow
diagramillustrating a slipstream nethod for adding
addi t i veBhérati®nawgwbyited ameéthod tforeaddindriag adeit@ eiistoan
alternative errbc%di ng for jll u,strati o 2 sl Pst‘ream
polymer melt; preterably a polyester polymer melt, comprising:

a. discharging a polymer melt from a reactor to form a

discharged polymer melt stream, and

b. solidifying said discharged polymer melt stream, and

C. prior to solidification, feeding a portion of the discharged
polymer melt stream to a slipstream to form a slipstream polymer melt, and

d. feeding an additive into said slipstream polymer melt to form
an additive containing slipstream, and

e. feeding the additive containing slipstream to a location
upstream from the feed location forming said slipstream.

The additive is liquid or solid, and can be added neat or with minimal
amounts of carrier fluids, and can be pumped into the slipstream polymer or

fed through an extruder into the slipstream polymer.



nmet hod for adding additives and polyners or second

additives into a polyner nelt stream 5. DETAI LED
WOEBCRSRTY ON OF THE | NVENTION It nust al so be POL/E82006/034524

that, as used in the specification and the appended

clainms, the singular fornms "a," "an" and "the" include

plural referents unless the context clearly dictates

ot herwi se. For exanple, reference to processing or

maki ng a "polyner,"” a "preform" "article,"

“container," or "bottle" is intended to include the

processing or making of a plurality of polyners,

prefornms, articles, containers or bottles. References

to conposi t | oatal ni ng.'an” i ngredient or "a"

pol rer—+si ' = SAWEING Agr edi ents or

ot her polyners, respectively, in addition to the one

named. By "conprising” or "containing" or "having" is

nmeant t Hd@Ut 1 i askrocass flawndiao@emibisiating lcestinstream method

par .| { present in the

con%%%?@Pg%kggﬁgggﬂgﬁgﬁﬁwﬁhgteggﬁkﬁu' does not excl ude

t he preddagee 8fis at erredinpg amisdimeat dby diustrating a slipstream

mat er i, al particles,. . method steps, etc., even if. the
ot HEP R For B Al AR POSRRre o secSiEArlives "o 2
ste eeEmditayeaihe same function as what is naned,

psly

unl ess expressly excluded in the clains. It is also to
be understood that the nmention of one or nore nethod

stegs dogsTAREPHENCRIPTION OF ng&@gi tional

nmethod steps before or after € COo recited

steps or intervening nethod steps between 3 WO

2007/ 03 / 524 ste expres

i denti f F'gﬁ‘%s F 8?%?09‘% ﬁ%ﬁ %ﬁ %‘Seérdujﬁ‘;tﬁ%fsbﬁg'ﬁ‘&%%og’ %‘?(iké

i S apperaiededimst th@mlgmfbrr?wdéa,t' i"éN'ihaiTg:i ‘dhé‘bihemeefplurgl

activities or steps, and unles ot herwi se specifi ed,

TN Br eSS SI5 B e ah GUEP TS Sxampl,

Sequesehce @wo%éfﬁfsiﬁ@tcaﬂma%n@ea i HEES a lgrefolth @98F RN
W thin

fractions thereof wt
"container," or "bottle" is intended to include the processing or making of a

plurality of polymers, preforms, articles, containers or bottles. References
to a composition containing "an" ingredient or "a" polymer is intended to
include other ingredients or other polymers, respectively, in addition to the
one named.

By "comprising" or "containing" or "having" is meant that at least the
named compound, element, particle, or method step etc. must be present in
the composition or article or method, but does not exclude the presence of
other compounds, catalysts, materials, particles, method steps, etc., even if
the other such compounds, material, particles, method steps etc. have the
same function as what is named, unless expressly excluded in the claims.

it is also to be understood that the mention of one or more method
steps does not preclude the presence of additional method steps before or

after the combined recited steps or intervening method steps between
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the range. Expressing a tenperature or a tenperature

range in a process, or of a reaction mxture, or of a
woredoy/oan24eppl ied to a nmelt, or of a pol yner orPCEHpsionews4524

to a polynmer neans in all cases that the [imtation is

satisfied if either the applied tenperature, the

actual tenperature of the nelt or polyner, or both

are at the specified tenperature or within the

speci fied range. The word "conposition" neans that

each listed ingredient is present in the conposition,

and does not inply that any ingredient in the

conpose tieps ejxsrasehyodandtufmd uwomteedhe Tﬁtterlngmbpm'de'ss Bteps is

may be solid or qui d,.. The s nts

corﬁb@%n\fqrﬁ?{‘tH&%ﬁrﬁef%ﬁﬁﬁﬁfylﬂgn@agﬁ actlfvg Feps. anl i

unr §aekAge s?@étfuéaﬂ@@aﬁed%rb@éyu §t§p§ I@Qﬁ'bfe' eﬁﬁangea iR By
oxi dation s “finished" polymer conposition
or gRsjugimee. nelt streamis nmeant the poI ynmer

CO”T’OS”[F%% ﬂ@??gr\?\?% ﬁw%md‘é%'natn :ﬁté@?ﬁser ﬁg&%%ncﬁ@rteitoﬁg/ithin

of a out a anges
conthesahy®. rExp@éstsatgata |t«amperaam@ otrcmteanmetratmmtange in a process,
nodi ficati ops the fini,shed pol r
oS feadicy TitueS ol B & mih Sespriel B Bribefchrio et padymer or
pol ysarRdapsaddiRier MeaRE Fball Ezﬁ@esl thaMhevmhitigionde satidfieadr
throughout this description are set forth in dL/

o P13HS"e APBIRCEERETA U i aptuRLiesmeraiuse o theymelt or
5@5@ r A bR tenat tﬁ% %@HEQ@ ltenﬁBﬁraﬁQé or within the specified

tetrach or oet y wel ght ol ymer I es
ar erasigesol ved in the soI vent at a concent ratl on of

0SB GRE it o AN e
Vi sgofetcempositidasard ﬁbe@ﬁoﬂfnpﬂ}h’ﬁhaﬁlaﬁya’tgré@lepf nnrthe pl e

of the differential visconet % can be found in ﬁ'g\/l
D 509MHPOSTHN [SNRCLAE O L3Ry HRS sq@position may be solid or

CTf; &ﬁaoﬁé%éaﬂngr@a@ﬁ@sht% bémﬁals.%h Mfbd pamd, MRbound,

msasur ed sol ution vi scosi ty | ow ng equatl ons
destgades, suedacses], andamlassSthgtwwe ﬁ@@@tuectan@ﬁﬂs oxigigtion state.

subsequegy a "finished" polymer composition or polymer melt stream is meant
the polymer composition obtained from melt phase polycondensation of a
polymer melt without any further changes to the composition. Alterations
and compositional modifications may be made to the finished polymer
composition after solidification from the melt phase polycondensation
process.

The It.V. values described throughout this description are set forth in

dL/g units as calculated from the inherent viscosity measured at 25°C in
60% phenol and 40% 1,1,2,2-tetrachloroethane by weight. Polymer
samples are dissolved in the solvent at a concentration of 0.25 g/50 mL.
The viscosity of the polymer solutions is determined using a Viscotek
Modified Differential Viscometer. A description of the operating principle of
the differential viscometers can be found in ASTM D 5225. The inherent

4



calculations to Ih.V. and fromlh.V. to It.V: Tlinh =

[In (ts/t)]/C where 'qg;nh = Inherent viscosity at 25C
wa@eoogopakyner concentration of 0.5 g/ 100 nL PET/6092406/034524

phenol and 40% 1,1, 2,2-tetrachl oroethane by weight In

= Natural logarithmis = Sanple flow tine through a

capillary tube t = Solvent-blank flow tine through a

capillary tube C = Concentration of polyner in grams

per 100 nmL of solvent (0.50% The intrinsic viscosity

is the limting value at infinite dilution of the

specific viscosity of a polyner. It is defined by the

f ol Visswsity i€ qalatlatedt frdn ittt melasueed sd&iRIrQ)iscodity mThkrfollowing

rir)/C,. CG>0 C.>0 ere. flint = lntrinsic Vviscosit

11rSquaHaNs APGERA %@E@W@@ Vu'%‘?o(s'tyW%@U@@ﬁ%?éi%fﬁdé“bsgquem

Vi sgsilatiors 1ol Ih.\- lank Mkt IHENMo 1€8L | bration invol ves

triplicate testing of a standard reference materi al

and then applying appropriate mathemati cal equati ons

to produce _ A epted” I h.V. values. The three

val ues ﬁ’@d P'Eﬁs/té’gﬁ':br ation shall be 5 WD 2007/ 035249

PCT/ US2006/ 034524 within a range of 0.010; if not,

correct problens and repeat .testing o standard unti |

Chree cOMBREU | vany SUNATSMyiBFRSHY @R 23 ¢ &hgdohinesr

obt ai ned. Cali brag = | BroY. 0

Ref erence Materi g?“%&@@?f&gg%o@cﬁ@m%%a?%x P HRhol and 40%

Det er mi nati ons THel 23deragdorogthareheweioht scosity (Tl ;

nh ) of each sanple_i from the Viscotek

Model Y501 Rel a?ﬂve—vlﬁ%tgagrlr&iq%ﬁgi ng the follow ng

equat i on: ts = Sample flow time through a capillary tube

to = Solvent-blank flow time through a capillary tube
C = Concentration of polymer in grams per 100 mL of
solvent (0.50%)

The intrinsic viscosity is the limiting value at infinite dilution of the specific
viscosity of a polymer. It is defined by the following equation:

Nint=lim  (Msp/C) = lim  (In n,)/C
C-0 C-0

where Nint = Intrinsic viscosity
nr = Relative viscosity = ti/t,

Msp = Specific viscosity = 1, -1

Instrument calibration involves triplicate testing of a standard reference
material and then applying appropriate mathematical equations to produce

the “accepted” Ih.V. values. The three values used for calibration shall be



Tlinh = [In (P2/KPH)]/C where P2 = The pressure in
capillary P2 Pi = The pressure in capillary P1 In =
wNai0an3d249 ogari t hm K= Vi scosity constant obt ai Pe€US20061034524

basel i ne reading C = Concentration of polyner in grans
per 100 nL of solvent The corrected Ih.V., based on
calibration with standard reference materials, is
calculated as follows: Corrected I h.V. = Cal cul at ed

I h.V. x Calibration Factor The intrinsic viscosity
(It.V. or hint) may be estimated using the Bill neyer
equation as follows: Tl;nt= 0.5 Ee 0.5 x corrected

m within aJrange Of 09 1%Q; iCoet, eotrect prablem)s afth eepeef tasting of

¢ : 1 ) A . Sty (Bl .
el TR P 501 B51 Gy Wik s S B ooy

By "at orgalibastionseattom= pecgptad th.vnofReferendd Masdirfal OAverage
metal is meant the transition nmetal atom occupying

any oxidation state, ¥n\iRNsrRiSHFEEIEAEONS WO
200{ O FnaprdcRédl @Hé?é?]%{sgéé%éf”“ ?Bf"éﬁch Qé\%pl%gégé&tkiga?%dr from

state, and any em cal st whet her as a
as the &ssotel MotbeY po1 Rettive Viccompeist tsiog thod falfawvingrequation:

The pol yner_ reamis any polyner which is in a
liquid ﬂ“afe[rrghgc?/a\%\ﬁﬁgh is suitable for receiving an

addi tive. Exanples of such polyner nelt streans are
t hernopl astic polyners, and nore preferably polyester
pol yrrer svhesfid noPe=pHiapressHeliy capideryes er pol yrer s
contai ning repeatin I . al ate or

napht hal at e. Th?" pg S?@%ﬁ"g&l %/%ﬁ}plt% any

t her nopl asti ¢ polryesthatu@blogaeihm Pol yest er

glhgtr Fﬁgh?:}qggl SO‘H—[ Sﬁﬁrcgsi%}c ccgnhs?ar%fno\ﬁ?anltnég rErozrinr 8aseline reading

C = Concentration of polymer in grams per 100 mL of

solvent

The corrected 1h.V., based on calibration with standard reference materials,
is calculated as follows:
Corrected Ih.V. = Calculated Ih.V. x Calibration Factor

The intrinsic viscosity (It.V. or nint) may be estimated using the Billmeyer

equation as follows:
Mg = 0.5 [ @0 Corected V. _ 414 (0.75 x Corrected Ih.V.)

The reference for estimating intrinsic viscosity (Billmeyer
relationship) is J. Polymer Sci., 4, pp. 83-86 (1949).
By "atoms" as used in conjunction with a transition metal is meant

the transition metal atom occupying any oxidation state, any morphological



liquid crystal polynmers and thernosetting polyners in

that thernoplastic polyners have no appreciable
wor@enstast ructure while in the liquid (nelt) PEITES®N6/034524

they can be renelted and reshaped into a nol ded

article, and liquid crystal polynmers and

thernosetting polyners are unsuitable for the

i nt ended applications such as packagi ng or stretching

in anld to nmake a container. The pol yester polymer

contai ns repeating al kylene arylate units, such as

al kyl ene terephthal ate or al kyl ene napht hal ate repeat

uni gtstel, Bny bt&uctpcdlsstme aithamy dierrdca peatefwiettkaspbddedto or
t hese repeatin its include, . et h)ll_@ei%e t er epht hal at e,
et MR RISESHEHPIR BP M o5,5aMPosHiep "t er epht hal at e.

More pr eflﬁ»(@?m@F ﬁwe‘PtOétbé%r‘ﬁ‘i @arﬂ%d%éﬁwﬂ@hqg w?Q“indSsQate and

(i) a car ic acid conponent conprising at |east
mol whicbiis stitable tasireceivingfantagditpier Hataraplas pﬂsu@emlvr@ewelt

aci SR PR efuSap apRRL 2nol SRl AR ERlS

aci ghlymergyantunee ptahﬂmﬂaxﬂy pahasidripolyandrgdooxaihing repeating
conmpanent conpri si ng at e s{t 40 nol e% or at | east

60 WRiiStersP |qlt§é3§1na§b f\??ﬁ 8% of the residues of

et hyl enerid yelestdr pdWrRBANSafl ﬂierrﬂbp@éﬁé EB%@@@ pol mer.

di met hanol, preferably ethyl ene ased

ol Bolyesteritermpplastio oolymess gk ihe Iewﬁmta d@mgalw@@bmaom

naioBPPApSR R S La ML S GRTRABSEL, FiaRatiERnb st
PCTy mm@%%@MBQépp@mbdmbmreqbsﬂny@st&ewbne; ircthedigjuid (melt)
Pociane! Lieirases BB ot FEelRe i e A i dtauia

t heclys@@polgficds and ltm@mcase%gq:scﬂwwﬂs &stpultablprodtee
an ester nonomer and/or oligonmers, which are then

pol WW%C@W%%@D@ F?E!fé(aﬁkﬁ‘lgﬂﬁr@FCh'%Wea Maichip Bake 2
compayaglefpont ai ni ng carboxylic acid group(s) or

derivati ve(s) t hereof can be reacted during the

pr ocess. Ti¢ polyhstec pafyouandeontaias repeating atkglene arylate units,

such as alkylene terephthalate or alkylene naphthalate repeat units in the
polymer chain. More specific examples of these repeating units include
ethylene terephthalate, ethylene naphthalate, and trimethylene
terephthalate. More preferred are polyester polymers which comprise:
(i) a carboxylic acid component comprising at least 80 mole% of the
residues of terephthalic acid, derivates of terephthalic acid,
naphthalene-2 6-dicarboxylic acid, derivatives of naphthalene-2,6-
dicarboxylic acid, or mixtures thereof, and
(ii) a hydroxyl component comprising at least 40 mole%, or at least
60 mole%, or at least 80 mole% of the residues of ethylene glycol or
propane diol or cyclohexane dimethanal, preferably ethylene glycol,
based on 100 mole percent of carboxylic acid component residues and 100

mole percent of hydroxyl component residues in the polyester polymer.
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process containing carboxylic acid group(s) or

derivative(s) thereof that becone part of said
w@oioyeser product conprise the "carboxylic acPdI/us2006/034524

conponent.” The nole % of all the conpounds cont ai ni ng

carboxylic acid group(s) or derivative(s) thereof

that are in the product add up to 100. The "residues"

of conpound(s) containing carboxylic acid group(s) or

derivative(s) thereof that are in the said polyester

product refers to the portion of said conmpound(s)

which remains in the said polyester product after

sai d confppinaty spolyastersrsiehsaschayathylane terpphiha(ze are made by

i ni . hyd .
ol Ga6HibASict SUT S IS G live PieerSoulia prd a5 the free
var ydif or lte ogid). dlémyleasitékatﬁ ROEUEDAM bR noidhddrHndigor
hydr oxyl group(s) derivatjives thereof can becone

par@hg@m&rﬁémpj@h @é%tf@fn %vw&enﬁ%&me&oégye the polt/ﬁ@ter More
t
o cr e Son U AR o a3 o B RIS U b (e)
s a| thepasif yan berrepct@d witriqg)the prapeiss eAll tmaecdmmw)dﬁl that enter the

R R B R Gl R

par besime patd op ehiyesil\@isterproducttops)prizddhel Dcetrboiy@l@ acikhe
"residues” of hy

dor S DPEL TRENBHP biose ok BREPBURGS GITISAINY frsbpediael

pr Oer%b )@k %ﬁvétﬂ/ewem@@ot bR ofd insbbréQIRdad(St 100. The
rerml ns in said | yester product after said

comi@%ldd‘é g)oficomponngiss @Qﬂwlft*hg sabenpinuad gyoup(s) or
o RIS SR s A5 NE he
pol pmﬁon©haéands:ooipodes)rvghltlemghams&1 e s’é@@ﬁb%SM@roduct

PCT/ US2006/ 034524 Th % of .t he h d
PSSR reoand(g) PTissed Wit R S D S Raf "
det BYdFLRAGrOYp (B M@ furlddRpolydoAdEH QI toFb B Qbfyégter folymer

enbodi ment, the pol yester polymer conprises:
car BoAY$ PEvalying lee@Bonent conpri sing at | east 90

ml €% oo than one compound containing hydroxyl group(s) or derivatives
thereof can become part of the polyester polymer product(s). All the
compounds that enter the process containing hydroxy! group(s) or
derivatives thereof that become part of said polyester product(s) comprise
the hydroxyl component. The mole % of all the compounds containing
hydroxyl group(s) or derivatives thereof that become part of said polyester
product(s) add up to 100. The “residues” of hydroxyl functional
compound(s) or derivatives thereof that become part of said polyester
product refers to the portion of said compound(s) which remains in said
polyester product after said compound(s) is condensed with a compound(s)
containing carboxylic acid group(s) or derivative(s) thereof and further

polycondensed to form polyester polymer chains of varying length.



| east 92 nole% or at |east 96 nol e% of the residues

of terephthalic acid, derivates of terephthalic acid,
woaphvsakene- 2, 6- di carboxylic acid, derivati vEGT/U$2006/034524

napht hal ene- 2, 6- di carboxylic acid, or mxtures

thereof, and (b) a hydroxyl conponent conprising at

| east 90 nole% or at least 92 nole% or at |east 96

nol e % of the residues of ethylene glycol or propane

diol, nore preferably ethylene glycol, based on 100

nol e percent of the carboxylic acid conponent residues

and 100 nol e percent of the hydroxyl conponent

r esi duesThembless pf)lh;ee‘atdeoxyl pedigumes and barboedictacioh redidues in

corip RERRUGHS) Fa SEIAE PR BY PEHOBANIR.. pol yos er

pol yner Ih%n@ﬂ{errp?é?bfreéfeﬂ%ocﬁrﬂehh%@bé\?@@lef@bl?mer comprises:
percentages since one may utilize a |arge excess of

the hydepRgartomipacidconpalnest eempriging at tnast Be maleler or at
of up t qe&&%f‘lﬁbﬁ% ro‘?laﬂéé‘s?QGtJﬂolllat’}eofjtﬂg rgaéiﬁe/g of terephthallc

carboxylTC ac codponent use
made by ddig creetaatelscm temebhthahowemienapm:tbaueaeriz 6-aécasbantydid

o1 hy 1 enchiiyBEATaS o B e 1o 2 ek Bt roa T ures

acid andhaphtdml ene d| carboxylic aC| d i ncI ude C, -

4 di al %l tere ht hal ates and C1. -
di al kyl bﬁthﬁ/ﬁf%b@om%'&%t CQ@R!HSWWWQ%QQHHPW# fArat least

and di Wge? HJ@B“&M'I@A& 96'\(99!ef%96f-°th&?é§|cﬁ%s%f%$ﬁﬁéné Bltygol or

amount up to 40 nole% or up t mol e% or
10 nol e%ropanagdiol cm@ermemblwetmmem&)gmml e % based

bR Ay 8 plEie B8ccht &(\Fe RHEABRE BN GRGTRRAT Rsidibs and

modid0 erote peeept efftte aptisoxyr esapdnént rasiousd & thé pohlestarp
to about 8 nole% or up to 4 nole% 9 WO 2007/035249
PCTPR¥P606/ 034524 I n addition to a diacid conponent

of terepfibaddciorer the ERpbMAMERRIPEOmponent with the hydroxyl
component during the preparation of the polyester polymer is not restricted
to the stated mole percentages since one may utilize a large excess of the
hydroxyl component if desired, e.g. on the order of up to 200 mole% relative
to the 100 mole% of carboxylic acid component used. The polyester
polymer made by the reaction will, however, contain the stated amounts of
aromatic dicarboxylic acid residues and ethylene glycol residues.

Derivates of terephthalic acid and naphthalane dicarboxylic acid
include Cq - C4 dialkylterephthalates and C4 - C4 dialkylnaphthalates, such
as dimethylterephthalate and dimethylnaphthalate.

Modifiers can be present in amount of up to 40 mole%, or up to 20
mole%, or up to 10 mole%, or up to 8 mole%, or up to 4 mole %, based on
the total moles of their respective component in the polymer. Mono, tri and
higher functional modifiers are preferably present in amounts of only up to

about 8 mole%, or up to 4 mole%.
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number of carboxylic acid groups to modify the polyester, along with
monocarboxylic acid chain terminators.

In addition to a hydroxyl component comprising ethylene glycol, the
hydroxyl component of the present polyester may include additional
madifier mono-ols, diols, or compounds with a higher number of hydroxyl
groups. Examples of modifier hydroxyl compounds include cycloaliphatic
diols preferably having 6 to 20 carbon atoms and/or aliphatic diols
preferably having 3 to 20 carbon atoms. More specific examples of such

diols include diethylene glycol; triethylene glycol; 1,4-
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polpheseer It pohignerefasreddhat the palyesieg pohyeners do not contain any
fillers, fibers, or impact modifiers or other polymers which form a
discontinuous phase.

In one embodiment, the composition contains post consumer recycle
polyester polymer ("PCR") present in the composition which is added into
the slipstream and which may be the molten polymer in a concentrate
carrying the additives for incorporation into the slipstream. In this way, a
convenient means is provided for both adding and blending or
transesterifying PCR into virgin polyester polymer as well as adding the
desired additives into the virgin polymer in one step. In one embodiment,
the finished polymer composition contains at least 5 wt.% PCR, or at least

10 wt.% PCR, or at least 15 wt.% PCR. In another embodiment, scrap,
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reactor may be any reactor used in the nelt phase

pr oeewn fsital aielsng t he pol yester pol ymer provi ded
that a pplyeHhRIntBR! ¥ PBlynTE!telt & discharged from a reactor to form

a discharged polymer melt stream. The polymer melt is made in a melt
phase process for the manufacture of the polyester polymer. The melt
phase process includes all equipment and processes used to make and
isolate a solid polymer obtained from reactants used to make the polymer.
The reactor may be any reactor used in the melt phase process for
making the polyester polymer provided that a polyester polymer melt is
present. The reactors are desirably polycondensation reactors, and they
fall under a variety of on or more names, including a prepolymerization
reactor, a prefinishing reactor, a first stage reactor, a second stage reactor,
or a finishing reactor or their equivalents. Polycondensation is typi‘ca\\y
continued in one or more finishing vessels and generally, but not

necessarily, ramped up to higher temperatures than present in the
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el ts’cate BFe%(\:/%rSSon'esmay adjust the process conditions based on reaction
time instead of measuring or predicting the it.V. of the melt. The process is
also not limited to the use of tank reactors in series or parallel or to the use
of different vessels for each zone. For example, the reactors may be one or
more pipe reactors. Nor is it necessary to split the polycondensation
reaction into a prepolymer zone and a finishing zone because the
polycondensation reaction can take place on a continuum of slight
variations in operating conditions over time in one polycondensation reactor
or in a multitude of reactors in series, either in a batch, semi-baich, or a

continuous process.
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As eardain the agdlgue guppliedryy the slipstream. As shown in Figure 1, the

discharged polymer melt stream 103 will contain the additive supplied by
the slipstream through line 112 which feeds the final reactor 102.

In step b), the discharged polymer meilt stream is ultimately solidified
by any technique. Atthe time the discharged polymer melt stream is
solidified, it will contain the additive provided through the slipstream as
described further below. The method for solidifying the polyester polymer
from the melt phase process is not limited. Any conventional hot
pelletization or dicing method and apparatus can be used, including but not
limited to dicing, strand pelletizing and strand (forced conveyance)
pelletizing, pastillators, water ring pelletizers, hot face pelletizers,

underwater pelletizers (cutters) and centrifuged pelletizers. For example,
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and&@BiHePghyge regul ar or irregular shaped discrete
particles wthout [imtation on their dinensions,

i ncl udi n gepcs a pptien esthesfisehasgerd polymer melt stream 103 is fed
or diverted to a slipstream 105 to form a slipstream polymer melt prior to

solidification. The amount diverted can be regulated by a valve or other
suitable means known in to regulate flows. A slipstream ram valve 106 is
depicted to allow removal of a portion of the discharged polymer melt
stream into the slipstream 105. If desired, one may employ an optional
pump to provide motive force driving the slipstream molten polymer back to
the reactor or any other reactor upstream of the reactor from which the
discharged polymer was taken.

In step d), an additive is fed into said slipstream polymer melt to form
an additive containing polymer melt stream. For example, as depicted in

Figure 1, an additive in an additive stream 107 is fed from a tote through a
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The additive feed rate into the slipstream will depend on the desired
concentration of the additive in the finished polymer melt stream 120 ready
for salification.

The additive can be a liquid additive or a solid additive. An example
of a liquid additive is a phosphorus based compound used to stabilize or
deactivate polycondensation catalysts present in the reactor 102. An
example of a solid additive may include metal powders or dispersions used
as reheat additives or slip agents, or barrier or scavenging material which
optionally can be melted before feeding. Preferably, any solid additive is
first compounded into a similar or same type of polymer as made in the
reactor to form a concentrate, and this concentrate is fed in molten form to
the slipstream.
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1206nd hey 6:%b6uu‘é‘dIgbgk?@edjﬁ{eeédﬂltr\%qnﬁythterk‘ﬁpstream ThIS

concentr t|on itives In the concentrate
desimegdrecansorplisiagd by comfpouhdingdiak neateaddititehipto solid polyester

oGP T Ly 1A SR B A I REE resung
sl i pelteeaddititédeompasiion into the slipstream.

The composition of the slipstream in line 105 will contain additives
supplied by through line 107 since the slipstream is withdrawn continuously
and the discharged polymer melt stream contains the additive supplied
through line 104. However, since only a portion of the discharged polymer
melt stream is fed to a slipstream, and the discharged polymer melt stream
is discharged continuously, additive is supplied through line 107 into the
slipstream polymer melt to form an additive containing slipstream. The
additive containing slipstream is enriched in the concentration of additive
supplied through line 107 relative to the concentration of additive in the
slipstream polymer melt before addition of the additive. The concentration
of additive in the slipstream polymer melt is less than the concentration of

the additive in the additive containing slipstream. In one embodiment, the
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by which the solid additive conposition can be made
and fed can very. For exanple, as nentioned above,

w@e@ osi2ud act ured solid concentrate pellets CPCL/EBI0061034524
a concentrated anount of additive may be fed to a
single screw extruder, nelted, and netered into the
slipstreamline 105. Alternatively, one nmay both
conmpound and feed the additive into the slipstream
This my be acconplished by conpoundi ng t he neat
additive into solid polyester polyner peIIets in a
single or twin screw.extru and feeding

I.
r esEANCRAGRtIRPR RGN e égg@%@nﬁmw sm%re@ma's increased
S' ' Wéﬂ@é%% her méwsm% o a@fneééego% 'o%% L%@f@iﬁ% bi Qteleast

contain additives supplied roug
1075®%n@reattl<h@stgl5|°/p31w8é§m c@mnttrﬁdmwﬁtmftdlmmnéhg

and ol ymer nelt stream contains the

add'“?l ﬁgg@ﬁ)p%%ﬁe?hrough line 104. However, since

only a pmetédmu\m‘mtap@ededmktartge@hmiexemfepo|yn‘@rtrnatream

is fed to sli str and the, di char ol yner, .
mel €OEPHEY; Or@ &%rgﬂyg%%“% %lfj%‘éﬂt? h%a 1G§ny@tipg of the
Supétﬂd.wie hhthe ﬁgi@hba BSIyﬂngr dompbsﬁttb% Frefdp S b1y SRE a‘%féi'nt%% fed

melt to forman additi've containing sllpstream The
addeantingoddlit ai ni ng slipstreamis enriched in the

t 7 .
concent - ahaafiihd o Rl 1481ba BY Ul BF, it
sli t}h\stmleameqmImﬁdnohmawrbe)‘r(hxydhaqbdmstsucmcm‘atetdm the discharged
addi t;i ve. '

o | BRVPELRRIGIERE TiRel 05 P2 e Searthinp 1l thvealpraarys

of viIe RAYidiZiNg tHepibMe Im@ditd itve deSIRdcPbridsHigre dro
sl i pst rea?ﬁg In %ne %Ebh?dl ment, the 1706¢V\D 2007/ 0%5249

PCT/ US200epiotedsn riguss dde @ RessWa déwea&amtr%n line ida. The
ddi
a éntdsgrg/a&%mf% eaoébh gﬁé ﬁ@@'&n‘dﬁ fo”RJ"ge 9 1% fﬁéﬁ

or at st 1 or ‘at least
I eaéetemi%edchy the cheearttrat®0uf additives luead to Es%hthesipsttdean

COnG Rk 02k b A B4 B FHuBRLRERhmer

sl i gegdream o@é gmodmedit, thexsipl sikeaus fiyw @ate can vary from 2% to

I o ’tiquf’gl E)E 50 t0°25% of t%ed(? scﬁaorggcll ?)\c/)ﬁ/truweertnlqgt gt?gacn? %trcgdal}cltlgg rate
depending on what type of additives are being added and the desired
concentration of additive in the finished polymer compasition 120 or in the
discharged melt stream 103. In a pressure driven slipstream flow rate, the
flowrate of the slipstream 105 will self balance by increasing the flow rate of
the slipstream to accommodate pressure drops in the loop.

Alternatively, a pump can be installed in the slipstream line 105 to
set a fixed or constant flow rate, optionally a pre-determined flow rate. The
control valve 106 need not be supplied if a gear pump is used in the
slipstream take off line. The slipstream gear pump can act as both a

pressure let-down device while controlling the flowrate.
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additive in the finished pol ymer conposition.
Preferably, the additive is fed continuously. The
w@hiopes2e¢am fl ow rates may be regul ated by a peempUBI906/034524
line with the slipstream 105 (not shown) or by the
pressure created in the discharged polyner nelt
streamline 103 by the gear punp 104, or by a flow
control valve, or by sizing the piping lines to the
desired pressure drop. Depicted in Figure 1 is a
pressure driven slipstreamline 105. The slipstream
flowrate t . 1ne 5 apd,into 109 and 112 may be
det er ni r@cHarB{}e ?ﬁg't'ﬁ% F%Wecﬁ&'p%%% QR Maydy spage
f eethskbeinglid Mﬂa@ﬁa"’fo cﬁ‘ﬁ@nélgﬁerﬂﬁﬁiyre?ﬁ'nﬁ a8nkE & b@t‘élrpéood
additives in the discharge stream
ondnigrisbeietivesn the pedisye pnéttmeealmsrtne@m pelyaet arelty aspecna"y
fr r
porgREs eheramabalg A fasei nuldoreNad! R8s eng iquics.
ty plen of-lirseldiiter vesy e er'rtmmyraag iaadepe aovchdffiees clegeirethay be
concentrati on of a n,the finishe ol r
corBEIOYEbr PR RACE 1 hEU o8 Riatsdaael 16 S Benpggyed.
| N Bhdfype I MeixiAG i deRteSUseBsh heermitt@w rate, the
flowate of the s|lipstream 105 will self bal ance by

i ncr easi'Rdhe Reent toal thadweef addibvesusqssiscerrsive, the metallurgy
o B TR Rl g AhReR LEE AR pitnb g APa LI Yy pleldim or

setothef $Mmﬂ>|©c0m@ﬁi@m easistéihionatesiok, opt | onal I y a

pr e- det contr ol

Por be. st poanef Sibghfrent ere 8 ibddet A dfedssin Wiich o
sl i giptream rhaken pdlimler BReamhe wiich s tfif Stamdagra s WaenCitied
act, as both a pressure |et-down device while

confred f9 ﬁéwiﬂﬁ‘&f?w S, ang a\%cgaéﬂdgggg@gmposmon is fed to
PC—%E’%%Q@&\Q@@@%@V e, ﬁ'u@%oﬁﬂﬁﬂsﬁtlo‘ﬁ% dfr nﬁﬁé’@gndj Bls®harged

t he sllﬁstream one nmay in so cases

desfreratihe twip sspew entibdsr asnpbiiysteeam mialign qb@wrrw atr@am
obt e dit
sl |(|’ca)ds er"g@%lq\ﬁ/g@/ﬁn'}é@% gﬁt%espé &ﬁ& d& ay be provided

dr astethé cidohyprgh 6fftee ertrudéstogsovigie ftrheu hd@e%@r;b@ﬁeﬂe@r@ for
sol I lfrn%%dth!aisﬂg is?rgém polymer composition to the reactor.
Once the additives have been added into the slipstream line 105 to

form an additive containing slipstream, the slipstream is fed in a step e) to a
location upstream from the feed location forming the slipstream. This would
include feeding the additive containing slipstream to line 103 prior to the
slipstream valve 106, to the entry of a gear pump 104, to the reactor 102
from which the molten polymer was discharged, or to a pipe or reactor
upstream of the reactor 102 anywhere in the melt phase process, including
to or in the prepolymerization zone or between the prepolymerization zone
and the final polycondensation or finishing zone As depicted in Figure

1, the additive containing slipstream is fed back to the reactor 102 through a
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An in-line mxer may be enployed in a pipe, or baffles
or weirs may be enployed, or as depicted in Figure 1,
W@2®U/a332¢9 m xer 110 may be enpl oyed. The typeP@f/US2006/034524
m xi ng device used in not limted. In the event that
the type of additive used is corrosive, the netallurgy
of the piping, mxers, valves, and punps may be a
Hastel l oy or titaniumor other suitable corrosion
resistant material. In yet another enbodi nent, there
is provided a process in which a slipstreamnolten
ynmer streamto which a first additive has been

ad daen vale fidgd. t@pionally ihe adaliveconipiaipg stiprirepns srayave
adgidy %enmﬁ%gﬂg% 4 mifpdutr astd"'&gﬁé‘ﬁgxé& 1, SCrew

ext ru nposi t| ons are m xe schar ged
from t hdesiiablys @neewﬂcéwer crideingg slipstrepstis éethiontbletbottom of

optorend T2 EPOUA, e 0 B BaftfiahengRatans

di Sctzia@tuga?c)fanme s@bmzad e ﬁtddelﬁﬂml idehd bue)celes“ afieegubstantial
pressure or retur the slip stream po
corfRetigmot Bolvwdfe@a%m Whes{tls Whin aRiPE F\?é"s Ohté\?éo"ow'“g

beennafdad dralkatisie &'th@n‘é‘éfténa@hdi b%régéudmat.ﬁ)ﬁmw
additive containing slipstream the slipstreamis fed

in @lm%@r @eltto a | ocation upstreamfromthe feed

ocat ! o) Bl bilfediimeh foaheeat L TNbeatiaulih 5 BEIIEP

f eedi ng Ve con nrng slip #r'eam o

prior t deddt. 6@chrp&kﬂea§am68aih/g, dr04g, Ieasi (lT[Edb/lgt Dyaidéaat 0,72
gear 104, to t ct or

Tor t en phrgritat gt B B atet gt o G T e B lepek 8 Llo
upstreamgrof the reactor 102 anywhere in the nelt phase
process, including to or in the prepolynerization

zone or MeRrEm atRliepte B Rotkestoarelnil 2Blds relRasecher

final p sation or finishing zone As depicted

in Fi guﬁjg nge(ﬁe additive containing slipstreamis

fed bac kc)nbtht—:-hm\y&smnmelt BQReséntonghmalt pbasipolymerization
2007/ 035249 PCT/ A524 . ram.v

Opt1 onali§oeThaCRe LF Faotan it R4 ) aelF Srmadye the

have begsilyaget pdlimedot bstadeh tide fhilatastdt Bn@shatakb i goint
m xer 11fgr forming a slipstream, or
d) following at least 85% of the time for polycondensing the
polyester meilt; or
e) the It.V. of the polyester melt is within +/- 0.10 dL/g, or within 0.05
dL/g of the highest It.VV. obtained prior to solidification; or
f) at a point within 20 minutes or less prior to solidifying the polyester.
If desired, the additive containing slipstream can be fed to the final
polycondensation reactor 102 and distributed in the polymer melt within the
reactor 102 through a distributor plate or in any other fashion one desires.
The distributor plate (not depicted) may be mounted within the reactor 102
and may have a circular design with an inlet to receive the additive

containing slipstream. The additive containing slipstream is split and
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Desirably, the additive containing slipstreamis fed

to the bottomof the reactor 102. In this way, the
w@owi7nsizeg and in particular a catalyst deactPUHUS2006/034524

and/or stabilizer, is added late in the process after

substantial conpletion of polycondensation, which is

when one or nore of the followng conditions are

satisfied or thereafter and before solidification of

the polyester nelt: a) the polyester nelt reaches an

It.V. of at l|east O. 50 dL/g, or at Ieast 0. 60 or at

| east, O, 68 dL/g or Uﬂii‘ 0.70 or

0, 79strigyted acspsaing rélagetthtp eura';l@a“%? aﬂ”@!a?s‘f‘ the plste and

dL/ élklts%rt i bbﬁ&%bf@h@?la@éﬁﬂougrptrhett)haY\‘?\‘éPébrﬂei‘@ o &b ﬁ&ymer
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| hepiiscr B ephd Srieral Bk ity Susre saving malualtept o)

t hecHénn\éls &Eﬁé&% PatyieshissreBatlicdst oMetdtitRe hanikid Bf the first
dL/g, or within 0.05 dL of the highest It.V.

obt RlRiedd i EPBYMYrBCiSN Wit iNezriesing, @ndfa seﬁong'qi@temonnected
W ttla' t@? "’r')lpstrBI #t e %cohﬁ%ﬁtl@ ‘?\59 QP 391 |ﬁ%t‘ g{r?é’de%& Qr? outer

pol ye airnin
sli $13faroeathecmnebwrfama efdhe beccﬁnch[allate Imnhryg armilemb'atof @hannels
reactor 10 anddstr

in the [t within
{ hespassth BeRaln o el gHHo et ang e BRIV ot EReindl ol
ot hegcohasitaterarertighes Withsaid pibeiliel 6t dHapeRY ofRthatifst (oﬂa@é to
dep| cted) may be nounted within the reactor 102

\%‘C@S@ﬂr%‘ﬁﬂnﬁ?'Sd@§P@W%‘Q5ﬁ‘08ﬁN'FW“@tORQS“WQBc@ffséab'y, at

Egguteggﬂ%égaghegg@gn nc?%lgééhf{@bf §§1g‘3e§§ﬁd BHAL Ha¥ Butlet holes,

wherein the outlets extend from at least one of the channels of the second
plate to the outer surface of the second plate.

Beyond the take off point to the slipstream 105, the discharged
polyester polymer is fed to a solidification device (not depicted) and
optionally fed through filters 104.

The process is a continuous recirculation loop such that in operation
in a steady state, the slipstream polymer melt 105 will already contain some
amount of additive, with additional amounts of additive injected into the
slipstream line to form an enriched additive containing slipstream relative to
the concentration of additive in the slipstream prior to the additive addition
point. The composition of the slipstream in line 105 will contain additives
supplied by through line 107 since the slipstream is withdrawn continuously
and the discharged polymer melt stream contains the additive supplied
through line 104. However, since only a portion of the discharged polymer

melt stream is fed to a slipstream, and the discharged polymer melt stream
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WO 2007/ 035249 PCT/ US2006/ 034524 di stri buted across

the plate through a plurality of channels in the plate
w@nw7/080i4e s at the bottom of the plate throughP@®S2006/034524

channel outlets into the polyner nelt contained in

the final polycondensation reactor 102. The

distributor plate may conprise a first plate having an

inner surface and an outer surface, the outer surface

havi ng an opening for receiving the second material,

the inner surface having a plurality of channels

di sposed therein, whereipn,.at .l east.o of .the nnel.s
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opedlibBBeardpblyinsradelto Rrat &n 60MINRS Eestaininy slitlelahBt The
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| eap aeidgivefin thea@ditvatoitdingly sipaasens Iafonsadribsdiaend the
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f r ofANEENTraL olrditre ke @Rditkecentsining slinstesny s 'EPES’@éed
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tl
ta point to the slipstream 105, the discharge
pol §@%t er atgenstnidi’e, aver dte concengetion of theaadditivedievibe e
(not,. | Ct optionally fed through filters
104%"p$ﬁ§é®rpgoc rgélpri%selta conti nuous recirculation | oop
such t halhe addithes ataydie fedrinta tisé alphtrezinapelynidienelt

el e L
addhddit@ inthe $ihRHAet Mo/ nidteconsddsRdr. Evardrbpl, {re AR1itheas fed

enriched additive containing slipstreamrelative to
t hec@ugenslyat i on of additive in the slipstreamprior

to th L [ § i nt. L L

the o1 porT ST FMdieq, oB fliaudly spRTBERI > fBrosiion

supgdn ke fdayintdtheudipstreara at @Girirsi anditiarheoist,igreitdavarstiesm of
nti nuousl

R TN T R RN I
line in a similar fashion before or after a mixing device. This embodiment is
depicted in Figure 2.

A polyester melt 201 is fed to a reactor 202 within the melt phase
process, preferably to a final polycondensation reactor, and is discharged
from the bottom of the reactor 202 to form a discharged polymer melt
stream 203. The gear pump 204 or any other suitable positive
displacement device pumps the discharged polymer melt stream through an
optional in-line static mixer element 205 to well mix the polymer melt, after
which it proceeds through line 216 as a finished polymer compaosition
through one or more optional filters 217 and sent through line 218 to a

cutting device (not depicted) or any other suitable solidification device or
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through line 104. However, since only a portion of the
di scharged polyner nelt streamis fed to a

w@liopes2eam and the di scharged pol ymer nelt sPCEES084/034524
WD 2007/ 035249 PCT/ US2006/ 034524 i s discharged
continuously, additive is supplied through |ine 107
into the slipstreampolyner nelt to forman additive
containing slipstream The additive containing
slipstreamis enriched in the concentration of
additive supplied through line 107 rel ative to t he
o5 o iR OB et e s SRR Alek Bl
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poI PRy t@aktzoﬂh@ugﬁdmblz@e ifRYa §8ar @.ﬂnb@be drlner positive
slipstream pol yner nelt continuously

| nt@ﬁ@.lﬁt:@r@ﬁm qevige prediskng @ nadiveverce an@sé%&w@rsérpstﬁﬁam
.
o eé&ieﬁggf‘&fé'lt i Yie 26 teorfd &1 ?ggﬂvé’%ﬂﬁﬁﬂ%%ﬂéﬂ%&i ANine 211

the additive 1s continu
anoaritéor %‘rﬂaoﬂh\ereddltiv@o@mtamimg qlip'aﬂream salyibe faddimnolugb an
co sition. can.be nto..the first
CoanesR! Binsr i FileE 4 1ot Buk e S0RE BT hafmariide.
poi nt, arsesdditheacishitaining slipapesintinan bedsd Broligl lihe1291 to an

the I|ne inasimlar éashl on before or after a
mi xiPgedaiusion dayice hSdraate slagledqsvin sdeviextugare The
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bot %104{% 5'?8 Qf)%gﬁﬁl.ﬁséorégévr ct,% 2&% %% \githc' g‘%aécgﬁﬂfe%)%%gﬁng

SUI él@btreanmml imvegted and compounded to form a first and second additive
containing slipstream through line 215 and fed into the reactor 202. The
concentration of the second additive in the first and second additive
containing slipstream is higher than its concentration in the first additive
containing slipstream, desirably at least 10% higher, or at least 20% higher,
or at least 40% higher, or at least 50% higher, or at least 75% higher, or at
least 90% higher.

The percentage increases in concentrations as used throughout is
determined by taking the concentration of additive in the sample stream
less the concentration of additive in the reference stream, the difference
divided by the concentration in the reference stream, the product multiplied
by 100.
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di spl acenent device punps the di scharged pol ynmer nelt

streamthrough an optional in-line static m xer
wWek@mes24205 to well mix the polyner nelt, afteCT/USHOEIB4524

it proceeds through line 216 as a finished polymner

conposition through one or nore optional filters 217

and sent through line 218 to a cutting device (not

depi cted) or any other suitable solidification device

or 22 WD 2007/035249 PCT/ US2006/ 034524 directly to an
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volatiles taken off under reduced pressure conditions seen during
polycondensation if added early to the process.

Examples of additives that can be incorporated into the discharged
polymer melt stream, whether as a first additive or a second additive,
include crystallization aids, impact modifiers, surface lubricants, denesting
agents, compounds, antioxidants, ultraviolet light absorbing agents, catalyst
metal deactivators, colorants, nucleating agents, acetaldehyde reducing or
oxidizeable compounds, reheat rate enhancing aids, sticky bottle additives
that reduce the coefficient of friction between blown bottles or sheets or
other articles such as talc additive, and fillers, oxygen barrier materials,

polyester polymers which are different in molecular weight or modification
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or at |east 40% higher, or at |east 50% hi gher, or at

| east 75% hi gher, or at |east 90% hi gher. The
w@erces2age i ncreases in concentrations as USeRCT/US2006/034524

throughout is determ ned by taking the concentration

of additive in the sanple stream |ess the

concentration of additive in the reference stream the

di fference divided by the concentration in the

reference stream the product nultiplied by 100. 23
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{ e v thada e AN PR e P Pk AT P pacter

fi r sdmpdish SRS sIER bieediffeint &M the rfblaPsioaatdf the same
line 215 fed into the reactor 202. By the nethod of

t heMPHifien EPHROUBH ESSIRESID the aﬂ&y%ﬂ%aglyﬁw;f@tm%m the first
tp°| é(dﬁﬁ\gé’?éﬁtéﬂ |p%ﬁ’5ér9n§“1 vuﬁ’g g@@d hoMifie %?r{ﬁﬁgpnd

he need for so state ation to
i ncresEke ﬂd’!éwndmi\l tbe lwbbyesme ngnemh|tl¢¢1flts® atiditive containing

egt nstERnh OF5r s2afeld T Hrefbiftibist RchBE pilamide

pol ysipmeengad ﬁowca@bahmicsymam whi ch are al so wel |
m xed |nto e final The use of

reactive ncom %POQ'me%éh% ?gg'élﬁ‘%e\eih%hﬁhaﬁﬁ firglediseegnd
thegelyv&lis 9 amgt%aeﬁiatt&f n%patoé ysqfdeeei.w@rr.s meant a

structuré an opertl es a in the case of | ower
mol @@npamnd/\eﬁgﬁtvedarat leaskpargelic fieactivate oviohitithe activity of

t akﬁ% c%ttglyéltns({/% et Wfﬁ%epdolﬂﬁglst%g(t C@&Hb&ur?cp% aifetlive to at least

partlally deactivate the catalyst system when by its addition at a given level,
and solely for testing the effectiveness of a compound at a given level,
either or both a) the rate of polymerization in the solid state under actual
operating conditions is reduced relative to the same polymer without the
deactivator ("no additive case") and/or b) when added earlier, the rate of
melt-phase polycondensation under actual operating conditions to a
constant It.V. target is reduced, that is, it takes more time to reach the It.V.
target, or the It.V. of the polymer is reduced at constant time relative to the
no additive case. Preferably, the catalyst deactivator also reduces the rate
of acetaldehyde (AA) generation upon melting particles relative to the no
additive case to lower the contribution of AA generation on AA levels in a

molded article, such as a preform, relative to a no additive case, and more
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pol ycondensation if added early to the process.
Exanpl es of additives that can be incorporated into
wo b@7dsrehar ged polynmer nelt stream whet her BST/HS2006/034524
first additive or a second additive, include
crystallization aids, inpact nodifiers, surface
| ubricants, denesting agents, conpounds,
antioxidants, ultraviolet |ight absorbing agents,
catal yst netal deactivators, colorants, nucleating
agents, acetal dehyde reduci ng or oxidizeable
conpounds, reheat rate enhancing aids, sticky bottle
ad quéfevmly upbalmeslmttly particles haveid arc ltantof af Idast 8i72ath/g
|.own { es or sheenﬁ or other articles

%JQGSQIO@ 3&'&‘?' PhASe RalYMEfis oxygen barrier
ﬁf ccul sigblRerAlEH ey sosl %efﬁh@f%rpie afsgagonors
PCTdJHRA ARG/ Badrihdst iae pghdgp ﬁ@lug%hﬁfouaehxe@safanpbﬁéi BE Bfbre

in the reactor 202 prior to introducing the additive
Corﬂmsﬁhﬂ@lssﬁtof@§t Pecdefrediate pihesphiaketriesterpaaaidie phaspharys

I J
dea ‘?ﬁ rseoé gt‘i%r g%w}é vgaéﬁ/géaér?’osé ng%eagéd{ i%fﬁdgicllc%%%phorus
enpct(mjzalamgexwmbmddl tAicicic phd)stpmirmammaoewdmpda\&saﬂéaﬂ;tltme

d.a ud th
Par PhesRToHRriTr bR AR RO 388t tr HSRoRaRd B
Suckya éntalh@ssmg?@%hub@@o abieviet dne htrvk Gr DMBFaID. The

amount of nodiftier ound resi dues which are
di fiEPReoftasithc gm%nqﬁa%@ﬁth%umh@r QfdhEronth araupsy

00"@@]}}?& o'the Bﬁﬂgﬁ‘ndrﬂs Lien Mt¥§§5ﬁ?§le%nﬂ@ o bQ lrﬂ:reases.

t he 't ve containing s pstream or” havi

type of & ffd &arﬁ&@?eﬁgﬁ?&?d;hg) e e 86nés°|H%db@htrc]>gShonc

pol yest er ymer in t Ive conta
sl i pad rpmophc@phenc emirrphesprm‘romﬁamd epaﬂwﬂ”n(mdxmotlr:\aeid

ol SABSPRORBREE anBe i R oSO e PP hiniereid as

a fidrplatioss, seeith crdokit byigic deftsandaioriy $kters and derivatives,
deactivator. By a catal yst deactivator is neant a

comﬁé\u’ﬁwgea%éph%pm%e&@tq"%ag'@h paphpaphafe deena-ianstd- gfters
I nhi R bof BeigRCHhIEph¥%tePEsters (e.g. phosphate tri-esters) such as

trimethyl phosphate, triethyl phosphate, tributyl phosphate, tributoxyethyl
phosphate, tris(2- ethylhexyl) phosphate, oligomeric phosphate tri-esters,
trioctyl phosphate, triphenyl phosphate, tritolyl phosphate, (tris)ethylene
glycol phosphate, triethyl phosphonoacetate, dimethyl methyl phosphonate,
tetraisopropyl methylenediphosphonate, mono-, di-, and tri-esters of
phosphoric acid with ethylene glycol, diethylene glycol, or 2-ethythexanol, or
mixtures of each. Other examples include distearylpentaerythritol
diphosphite, mono- and di-hydrogen phosphate compounds, phosphite
compounds, certain inorganic phosphorus compounds that are preferably
| soluble in the polymer melt, poly(ethylene)hydrogen phosphate, and silyl
phosphates. Haze in solutions of particles or in molded parts is one

indication of the lack of solubility or limited solubility of an additive in the
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the catalyst systemin the polynmer nelt. A conmpound is
effective to at least partially deactivate the

W@ 2008403149 syst em when by its addition at a gi VRCT/U82006/034524
and solely for testing the effectiveness of a conmpound
at a given level, either or both a) the rate of
pol yneri zation in the solid state under actual
operating conditions is reduced relative to the sane
pol ymer w thout the deactivator ("no additive case")
and/ or b) when added earlier, the rate of nelt-phase
pol ycondensati on under actual operating conditions to
a miyraeamtlt] Solubletaidiietesi e neatedigdly to kiabctivate/stabilededke

nore ti tto reach the It.V. target, or the It.V. of
thé’%y P reduced at const ant tinme relative to
the no addltlve case Pr ef y, the cat
doact | v 0GP BISHMORHR CUBPSHES Hobh rea) be apdeddinyute the

( AAmBenenabr 9adwsp§brusrt9>nﬁ>@dddd%l qfher&hl%b\hﬁfa&@e théic or

no additive case to wer the contribution of
gerrnyatic,omaylpe MRNoERs|Ccs ofigoraeriersir golynagria, end sheulghbers

w0 e Ee 55 ¢S kS hBes GadEby b FizE SRR Y S hedare
el issunegs. PEttet orghek dmvstltm@nmwoﬂthe‘dmmé ey ih @mbipﬁe Be adyg

cat o96E el Rolieia BAAr oL S pe Rl apoh U Ryaroxiae
phogahesitdsle. cont ai ni ng conpounds. The phosphor us

conpounds contain one or nore phosphorus atons.
Preferred are phosphate triesters, acidic phosphorus

ggnggygfééu. bid Bﬁgoafrn&cg%&f&)sd%'t?{étdr%ﬁé B HiLAE 5R8 trénched

ntai ni ng conmpoun

phoslhﬁocymoaibfmuh a@salkyly alkatyl| l'eﬁenoam estcokpal ,Qﬂ t@amppes of
oxy e pRoriey bR BURTRIE . BoRmaliyoi Syl pyrony

OH gdirupy, é’h@xy, nvatbe andf lilee ighbpsyr otes orgmr@aﬁesp@way also
t he nunber of droxyl groups bound to
pho@%é'ﬂu@arﬁPWt kato, i& %foWldethW%d|'Q@9§§y§%We" as amide,

! ncgag o§e§CéJnfo9eeé98%v 2hdhe PRES MY Kt i§ ANRBHAES and not

i nc osp oric acid,” pyrophosphoric acid,
phobpHivgous aci d, pol yphosphoric acid,

Examples of amines are cyclic amines having a 5 to 7 membered
ring, preferably a six membered ring. These rings may constitute a single
“monomeric” species, or may be part of a larger oligomer or polymer.

Examples of cyclic amines are hindered amines which have organic
groups substituted at ring positions adjacent to the ring nitrogen. The ring
nitrogen itself may also be substituted, i.e. by alkyl, aryl, aralkyl, atkaryl, and
other groups. The hindered amines may also comprise a portion of an
oligomeric moiety or polymeric moiety.

Other types of amines are amino acids. Amino acids with
decomposition points at or above polymerization temperatures are
especially preferred. The L-enantiomer, the D-enantiomer or any mixture
thereof, including racemic mixtures, may be used. The amine group and
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car boxyphosphoni ¢ aci ds, al kyl phosphoni ¢ aci ds,
phosphonic acid derivatives, and each of their acidic
wa2a0ove3aamd aci di c esters and derivatives, i nclRdi/ng006/034524
aci di ¢ phosphate esters such as phosphate nono- and
di - esters and non-acidic phosphate esters (e.g.
phosphate tri-esters) such as trinethyl phosphate,
triethyl phosphate, tributyl phosphate, tributoxyethyl
phosphate, tris(2- ethylhexyl) phosphate, oligoneric
phosphate tri-esters, trioctyl phosphate, triphenyl
phosphate, tritolyl phosphate, (tris)ethylene glyco
phtspbatbexylicr acd lgyduptogstidevadetl eitachiagetohiple sexnégarbon.

ph honate, . tetraiso pyl hyl enedi on .
oRD, i Acis ey beE SBAL bete B G, poCSaRR Ao acics
et Mdyepe @Heicolamind efcidd et gdivie adolutsility an elvdtgt ke aseplecially
or mxtures of each. O her exanples include . ,
di Srefarpd gedhiaaiowine synthesippbitmealilo harne ignyater, thatis,
di ;,h ' M)sn hosphite conpounds,
ceﬂ@?%??@r%@%ﬁ?%@gg or us cor?r? unds that are

pr ef er aBluitablsoboiias icontdie bllgasir onel nifrogen capable of salt

pol.y(et.hyl eng) hyd h > apd ,sil ; ;
phé%rm{(’és%&ﬁz% éﬁ&%ﬁoﬁggﬁ@gﬁn%aﬁl?bl eﬁl oplnpﬁred amines
rm:cdgﬂalirpag W\Balk?llatmep. igémrylghr)mmefffot le&ah\g?g saft formation may
solubility or limted solubility of an additive in e,
26 ISR BTE/ F@J@%@l@y' PP IRED SISELOAINGSPECtRS| SHABrag Ut .”02 Whited
Solygpl e additives are nore likely to :
deactivate/stabilize the catalyst system O her
phosphorus conpounds whi ch may be added include the

am ne salts of acidic phosphorus §bnpounds. The am nes
may be cyclic ofj,cacyckjc, nay de pmopgneric,

ol igomeric, or polyweric, and should be selected so

as to mnim ze&:Gaz d.&Hsmaxi mi Z& sol ubility when

these are is . nic constituentgnof the

anmine may in prinajple be dny organic group. Amnmonia

and rel ated conpoun I i ke anmoni um hydroxi de are
suitable. Suitable organic groups on the am ne include

| i near and branched

When there is one nitrogen in the amine compound that can form a
salt, one mole of phosphorus-containing acid is used per mole of amine
compound. When there are two or more nitrogen atoms in the amine
compound that can form salts, two or more moles of acid can be used per
mole of amine compound, up to an amount of acid, which creates salts
having no remaining neutralizable nitrogen, or slightly in excess of this
amount.

The carboxylic acid group of the amino acid opens up the possibility
that the amine portion of the salt might be reacted into the polyester chain.
Reaction into the polyester chain should result in less volatility and less
extractability. Reaction into the polyester chain can also be accomplished if

the amine portion of the salt contains a hydroxyl and/or a carboxyl group. [f
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al kyl, cycloal kyl, aryl, aral kyl, alkaryl, heteroaryl,
etc. Each of these types of organic groups may be

W@ amsn3ee ed or unsubstituted, i.e. w th hydr oRgT/US2006/034524
car boxy, al koxy, halo, and |ike groups. The organic
groups may al so contain carbonate, keto, ether, and
t hi oet her 1inkages, as well as am de, ester,
sul f oxi de, sul fone, epoxy, and the like. This list is
illustrative and not |imting. Exanples of amnes are
cyclic amnes having a 5 to 7 menbered ring,
preferably a six nmenbered ring. These rings
contberd istany1 sartaixy! or hyshiexsd grevp, §Ip@salégouldrfurnmt5pntﬁ§ an end-

t of |
0o g, 505 L 0TS 5P' 8PR35 e o
gr awRrosyp e salt ﬁﬂay&ﬁotralwgyepbelat rtlwenadxf geechaih oRehetlon into
rin n|tr en. SR nitr.o itse

subbeiralyesier qha@ 'Sb%}S%\ sgiblefpyihe @}%ﬁpbg[us-érﬁ%{pw portion of

andtheoéeﬂerl:ogre%%le Pﬂ%sﬁh@ﬁeéég c%"r'ﬂ fRast RN h%ﬁﬁ(yl compounds
conprise a portion ol i gomeric noiety o

pol pndoina Prbﬁ)&ﬂhﬁte Gries. t'{]fp)%sd@maﬁﬂ@hegf arcéy%ﬁﬁe?rﬁo is often a

aci nposition points at or
abo@idrﬁ%ﬁ@reﬁgaq%%wifenﬁg‘rsg?ur es are especially

pr eaeld rcad .aldowealkct mrtaamudaiierqf d peydstencirdin.omer or any
m xture t her eof I udbgg racen ¢

, b
used. ThED %Rf??é"%ﬁféﬁ h%ﬁ er\b%g /%ﬁ gosgr?élrus%alt may
PCT 6&%%9%&9@1653?%h0§;5?ﬁ3r9§&ﬁ@)@(ﬂ1g BuBebtdingtUp H@opRbsphorous

have to " be attached to the sane carbon. The am no

amd@drm)phl@éplaq)rgng asid.q @hom: agiflst iPOlYPBASARRGNS  acid,
aCI gaygﬂ%%‘?o@%dsw S rgﬁc\ggﬁggﬁe ”snel#tgag ph)ﬂsphomc

e especi al err

symahds,l s gbfosphﬁesahtonpesﬂ@es dopbosphatat edlestelnat rpbosphonate
wi t hout VOC s Qrgani c ¢ ounds bl e

i REDOEBR S n PACRESR T2 Ene TSR o Aimeiphods) diesters
f or BRtop@BsphALE tﬁeéﬁ@r@sthzﬁlt!ﬁorC@ﬁlﬁEoLthIQWamh atill lbear at least one
hi ndered am nes containing N al kyl ated pi peri

Noi aglid@shyqrr@ge@)@;ﬁpﬂge hydrqosnehaby & QEHP bound d|¥ect|y to the
P=0 group is acidic. Compounds with more than one acidic hydrogen may

have one or more acidic hydrogens substituted with organic groups such as
alkyl, aryl, aralkyl, alkaryl, etc., by polyether oligomers, polyester oligomers,
etc. At least one salt-forming acidic hydrogen must remain, however.
Oxyacids of phosphorus with one or more hydrogen bound directly to the
P=0 group may have one or more of these hydrogens substituted with
organic groups such as alkyl, aryl, aralkyl, alkaryl, etc. Examples of these
compounds include but are not limited to alkylphosphonic acids,
alkylphosphinic acids and dialkylphosphinic acids. As with the amines, the
organic groups may be substituted.

in one embodiment, the salts are prepared by the reaction of one or

more acidic phosphorus-containing compounds with one or more basic
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i nvol ve the piperidinyl nitrogen, generating species

such as (but not limted to): O -1l HICHOPO™
WOH3i07/0862€H3 H H3C CH3 (V) Wien there is one ni PE€DYSIV06/084524

the am ne conmpound that can forma salt, one nole of

phosphorus-containing acid is used per nole of am ne

conpound. Wen there are two or nore nitrogen atons in

the ami ne conpound that can formsalts, two or nore

nol es of acid can be used per nole of am ne conpound,

up to an amount of acid, which creates salts having

no remai ni ng neutralizable nitrogen, or slightly in

ex c¥ganisfcontpasindaoniaining hitrogen bwReteaire trecphbsphotys-edntaining

e PRk PR AR 057 LB bbltes 3 gt

pol yester chain. Reaction into the polyester chain
should result in less volatility and | ess
extractability. ®eaction into the polyester chain can
al so be acconplildhed if the anmine portion of the salt
contlai ns aRpydroRytObind/ or a carboxyl group. If 28 WO
2007/ 035249 PCT/@BZOOG/034524 there is only 1

car boxyl or hydroxyl group, the salt could function as
an end- capper. Rf there are a total of 2 or nore
reactive groups (carboxyl or hydroxyl), the salt may
not always be at the end of the chain. Reaction into
the polyester chain is also possidfe for the

phosphor us-cont gl ni ng portion of” the salt. For

exal®l e, ﬁhoﬁphﬁ%ﬁbzﬁﬁFﬁ‘Baan'act Wi t h hydr oxyl
conpounds to f@ym phosphate egjers. The chain end of
pol yesters is offten a hydroxydthyl end group.
Phosphori c R, R.

[

I
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acid can also react in the mddle of a polyester
chain. The precursor to the phosphorus noiety of the
wehbespsarus salt may be any oxyacid of phosphP€T/ES2006/034524

i ncluding but not limted to hypophosphorous acid,
phosphor ous aci d, phosphoric acid, polyphosophoric
acid, polyphosphorous acids, pyrophosphoric acid,
phosphi ni ¢ aci ds, phosphonic acids, phosphate
nonoest ers, phosphate diesters, phosphonate
nonoest ers, pyrophosphate nonoesters, pyrophosphate
di esters, pyrophosphate triesters, or salts or
conmpounds which still bear at |least one acidic
hydrogen, etc. The hydrogen on any OH group bound
directly to the P=Ogroup is acidic. Conpounds with
nmore than one acidic hydrogen may have one or nore
aci di ¢ hydrogens su t wi th organi c groups such
as alky5, arﬁt) pral kyl, alkacyy etc., by polyether
ollgoners yester. ol/'goners, etc. At |east one
sal t- forn1ng aC|dicc%ydrog must remai n, however.
Oxyaci ds of phosphorus with one or nore hydrogen bound
directly to the P=0O group nay have one or nore of
t hese hydrogens substituted with organic groups such
as al kyl, aryl, aral kyl, alkaryl, etc. Exanples of
t hese conpounds include but are not limted to

al KYIRBsphoni ¢ acids, al kyl phosphi ni ¢ aci ds and
dl al kyl pogmiiryi @reaﬁuéﬁend‘&myn ddlediée® frnm 'ﬁ?@rodel'rhe C1-ng-alkyl

organic g;ou s may be substifuted. In one enbaodi nen

t hesu@atmu @epﬂﬁyhd yyCopsloaliad | Bpshiutethe CorCa—%@}cealkyi

aci QEB cont ai ni ng conmpounds with one or
m)rlgg aS|c é6@)2007/035249 PCT/ US2006/ 034524

organlchGWUQUKHSaodntaining ni trogen, wherein the
phospho cont ai ni n ou re preferably

selecte %ﬁ#@ ﬂﬁ@ﬂﬁﬁ§%R§§" gﬁﬁ@°%¥rnulas 0 (1) R

O PafeHvhEBrein the basic organic compounds containing nitrogen are desirably

selected from compounds having the formulas:

s
M N
Rs Rg
Rio
Ro. . R
@ R Re
R11
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1 R OOH(2) R1 Op-HR-O-P O O R R 011

(3) RR OP-H O I R p/OO0 0 X0 (4 NP OPX 30
wWOD020824935249 PCT/ US2006/ 034524 O O (5) HO RO/PS10bb/034524

O 0 wherein RL and R2 are independently selected from

hydr ogen, Cl-C22-al kyl, substituted Cl-C22-al kyl,

C3-C8-cycl oal kyl, substituted C3-C8-cycl oal kyl,

heteroaryl, and aryl; nis 2 to 500; and X is selected

from hydrogen and hydroxy; and wherein the basic

or gani ¢ conpounds containing nitrogen are desirably

sel ected from conpounds having the fornulas: R3

Ru
R6 N R
(3) R; Rg
@]
Ry
\
R,,
(4) ' e
R; N R,
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(1) TN RA RS RIO RE NRa (2) R7T RC R11 31 WO

2007/ 035249 PCT/ US2006/ 034524 R, R10 6 NRs (3) R
wWo007BR19 (4) R12 R~ N R 32 WO 2007/ 035249PCT/US2006/034524

PCT/ US2006/ 034524 R3"-, N "I R4 (5 RL NR (6) I i

CORBR N RR5RRERERFT 7R3 R8 RO RO

R R,
3\N/
/
(5) W
R ONT R,
AN
CO,R
(6) - 02 3
N
R
5
R
R: Rs 6\ R,
(7) RFN Y LiY; N-Ryq
R
Rg R, R4 °
R
R: Ry O s\ R,
(8) RN Y5—LiY; N-R;,
R
Rs Ry R$ °
R
R7 RG O O Ng R7
(9 RN YiLi-Y; N-Ryq
Re
R; R, Rg



RR6 ORGR 77 (8 RIO NY2-L1-Y2 NRIO Ra R8 RO

RO R6GOOR RF R7 (9 Rlo NY2 L1Y2 NRIO R8 R8
WORA0RD32B WO 2007/ 035249 PCT/ US2006/ 034524  10P(1/0$2006/034524

R13.L/NFL/R14 2 2 R3---- N- L2---_, NR3 (11) Ra Ra

Ro$Ro RsNRR NRs (12) R7T RO R7 RO NN N L1

N N~ YR3-NRa RIO Ro | R

Ra~ /Lz\N/R3
(11) I l
R10

' 1Z
NP\TN
R3 -R4
l?w R|10
Re NR8 RG N R8
Rg)j/\jRe R@Rg
(13) [N N L
[[{'I [lj 1 1Z
M
RIR,
5
i710 'Tm

Re N R8 RG N RB
Rng Rng
(14) N, O @]
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R6 N,/8 R6 NR8 R6 RO R7 RO (13) fNNNLL NR3 Ra 5
RIO '1o R6 NRE R6 NR8 R7 ROR7 RO (14) NOO -~ N
wORL03$249 }- N Y R3N ' Ra 34 WD 2007/ 035249  PCT/US2006/034524
PCT/ US2006/ 034524 R1 R16 (15) N4 (CH2)nl-N nl R2 RI15
RIO Rlo R6 NRa R6 NR8 R7 RO R7 RO (16) CN Y NN N

L1 N~Z Y2 RR7 9 R8 | R6 RIO RLO 10

R\1 Fﬁm
(15) /N + (CHz)m'N%},TRz
Rys
Rio Rl’w
Rs NR8 RG N Ra
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\f
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Rg?ﬁ\lj(R?
R{ 1 Re
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R
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R NRa R NRa R7 7 RO R7 ~Rj9~ 17 1" NrONL1 NJ
() NYN Y2 RR7 s N R8BI R6 Rlo 35 WO 2007/035249
WO AS2006/ 034524 Rio Rlo R6 N R8 R6 N R8 RICRESHR06®B4524
~ONNNNLLI NJZ (18) ¥Y Y2 s NR\R7 R-1 R6
RROR o RRO R NRs R NRs R7 RO R7 7 RO (19) - N

-N -LT N
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NYNY, R RR7 )Ns R8I R RoR6 RT O (20) R~ p
N L2- Y-L2 11 C--OR Z RO R8 36 WD 2007/ 035249

WO As2006/ 034524 wherein R and R2 are i ndepentsuné/§34524
sel ected from hydrogen, O -C22-al kyl, substituted
Cl- C22-al kyl, C3-C8-cycl oal kyl, substituted
C3-C8-cycl oal kyl, heteroaryl, and aryl; Each of the
foll owi ng types of organic groups nmay be substituted
or unsubstituted, i.e. wth hydroxy, carboxy, alkoxy,
hal o, and/or |ike groups, and any conbination
t hereof. The organic groups may al so contain
carmgréine, keto, ether, and thioether |inkages,

wel | as |
the 1| ka0 o Bt %ﬁhdep%é&@? r%‘?@%‘ﬁjé@w‘w%ﬁ%ﬁyC‘G@?—a‘a'ky'
R3, SLfBétltu&mJl @5 Cas-alkiyhd €heDgdeydidalk el auttstitltéd os-Cs-cycloalkyl,

rogen Cl- C22] al kyl, substituted d -C2L-al kyl,
SRR ANAFY! and” substituted C3-C8- cycl oal kyl

wher ei n @J&fﬁrtﬂ@wllovﬁh%'tﬁ?@ oPoQafic Fdup&dna@pé sBEsﬂrt&ted or
a substituent other than hydrogen; however, in the

casensphstitateds i.eRyithafresy, ap,aéb@m, alkoxy, halo, ‘and/or like groups,
and any combination thereof. The organic groups may also contain

carbonate, keto, ether, and thioether linkages, as well as amide, ester,
sulfoxide, sulfone, epoxy, and the like. This list is illustrative and not
limiting.

Rs, R4, and Rs are independently selected from hydrogen, C4-Coe-
alkyl, substituted C;-Cgz-alkyl, Cs-Csg-cycloalkyl, and substituted Csz-Ceg-
cycloalkyl wherein preferably, at least one of Rj, R4, and Rs is a substituent
other than hydrogen; however, in the case where Rs, R4, and Rs are all
hydrogen, ammonium hydroxide is the preferred form; Rz and R4 or R4 and
Rs collectively may represent a divalent group forming a ring with the
nitrogen atom to which they are attached, e.g., morpholino, piperidino and
the like;

Rs, Rz, Rs, and Rg are independently selected from hydrogen, Ci-
Coo-alkyl, substituted C1-Cpo-alkyl, Cs3-Cs-cycloalkyl, substituted Csz-Ceg-
cycloalkyl, heteroaryl, aryl;

Ry is selected from hydrogen, -ORs, C4-Cop-alkyl, substituted Cs-
Cao-alkyl, C3-Cg-cycloalkyl, substituted Cs-Cg-cycloalkyl;

Ry1 is selected from hydrogen, C4-Cap-alkyl, substituted Cq-Caz-alkyl,
C3-Cg-cycloalkyl, substituted Cs-Cg-cycloalkyl, heteroaryl, aryl, -Y4-Rz or a

succinimido group having the formula
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hydr ogen, amoni um hydroxide is the preferred form R3
and R4 or R4 and R5 collectively nmay represent a
wa@lzooalan2e9 group formng a ring with the nitroRPEnUS10061034524
to which they are attached, e.g., norpholino,
pi peridino and the like; R6, R7, R8, and RO are
i ndependently sel ected from hydrogen, ¢ - C22-al kyl,
substituted G -CL2-al kyl, C3-C8-cycl oal kyl,
substituted C3-C8- cycloal kyl, heteroaryl, aryl; R o
is selected from hydrogen, -OR6, Cl-C22-alkyl,
substituted G- C22-al kyl, C3-C8-cycl oal kyl,
substi t uF ed C3-C8-cycloal kyl; Rl1l is selected from
hydr ogerN ClnC22-al kyl, substituted Cl-Cr2-al kyl,
C3- Pkyl substituted C3-C8-cycl oal kyl,
hetero ryI aryl, -YI-R3 or a succinimdo group
havi ng the\ for mul a 37 WD 2007/ 035249 PCT/ US2006/ 034524
Il OO RI)R, wherein R12 is selected from hydrogen,
Cl- C22-al kyl, substituted Cl-C22-al kyl,
C3-\ﬂ&re§n:| oal kyl , substituted C3-C8-cycl oal kyl,

het er oary| 123 g%lﬁéte%rﬁio dP(? enI 991 dal é\-;b%ﬁ%ted %{3 rpz-alkvl,

positio aromat I’'c

rraycpezaicg)aaalaw 80b$th&teﬂ Cél-ngyGlopU@l thaimaqm atye and may be
pyridine ring trogen conpound . the -C02R3 and

RL 'gF@iG §§t Hﬁ‘y3 of 3 gt Banson g‘ﬁ%awﬂétﬁéﬂ@ 3, 4, 5, 6

posi ti onfe Ofi(H GL;F)@FdLFﬂj rﬁ*\@ 'bleﬂ@c@t%drﬁtttlﬁ@gem o‘%@%ﬂt&ﬁ\s on the
(6); L1 is a ent % group sel ect ed from

C2-rozizling wya @fn@trogeq epmgpmd( )1. 3- CH2CH2-
s(,:; Sgt ggﬂ%?g%&%@ﬁf agﬁ%bﬁgﬁ’éafﬁekﬁgtéc?a%y otthd £ 3, 4, 5, 6
- ( GhtxBidhs Y e Byridine ring of nitrogen compound (6);
Ly is a divalent linking group selected from C,-Cpe-alkylene; -
(CH2CHa2-Y+1)1-3-CH2CH;-; C3-Cg-cycloalkylene; arylene; or -CO-L>-OC-;
Lo is selected from Cq-Cop-alkylene, arylene, -(CH2CH2-Y1).3-
CH,CH,- and C3-Cs-cycloalkylene;
Y, is selected from -OC(O)-, -NHC(O)-, -O-, -S-, -N(R1)-;
Y2 is selected from -O- or -N(R4)~;
R4; and Ry4 are independently selected from -O-Rz, and -N(Rz)»;
Z is a positive integer of up to about 20, preferably up to about 6;
m1, is selected from 0 to about 10;
n1 is a positive integer selected from 2 to about 12;
Ris, and Rys are independently selected from hydrogen, Ci-Caz-alkyl,
substituted C4-Cpz-alkyl, Cs-Cg-cycloalkyl, substituted Ca-Cg-cycloalkyl,
heteroaryl, aryl, and radical A wherein radical A is selected from the

following structures:
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CH2CH2- and C3-C8-cycl oal kyl ene; Y1 is selected from
-0C(O-, -NHC(O -, -0-, -S-, -N(Ri)-; Y2 is selected
WO e@031249 or - N(R1)-; R13 and R14 are i ndependeCit/Ug2006/034524
selected from-OR2, and -N(R2)2; Z is a positive
i nteger of up to about 20, preferably up to about 6;
m1l, is selected fromO to about 10; nl is a positive
i nteger selected from2 to about 12; R15, and R16 are
i ndependently sel ected from hydrogen, Cl-C?2-al kyl,
substituted Cl-C22-al kyl, C3-C8-cycl oal kyl,
substituted C3-C8-cycl oaI kyl , heteroaryl, aryl, and
radi cal A wheRein radical A isRselected fromthe|1o

fol | owi ng mtrucBures: 38 WR20M71935249 Re N

PCT/ US2006{-864 Rlo Rlo N Ra R6 N

R7 4 Rs R7’ Rs O O*YN Y2 YNY2, N N
2 E—A@\o R9\~ N UR7RsYR7 RO 4~R¥y |

R6 R8hF RS f 1\OYR10 Ri60 Radi caIN Nstrucfures

wher ei n,* desi gnat és the fOSItI on of attaghnent. At

| east o & of R15 and R16.is desirably an AT aglical ;
andr) i) the ratrg [of Jtdhe nunber oR,phogpor us
atop\;s/ he acidic y&t}o ,P r'us- N

8 | |

R R

8

R, Rig Rio
Radical A structures wherein * designates the position of
attachment.

At least one of Ry5 and Ryg is desirably an A radical; and wherein the
ratio of the number of phosphorus atoms in the acidic phosphorus-
containing compound to the number of basic nitrogen atoms in the basic
organic compound is about 0.05 to about 2, preferably from about 0.25 to
about 1.1.

The term "C4-Coo-alkyl" denotes a saturated hydrocarbon radical
which contains one to twenty-two carbons and which may be straight or
branched-chain. Such C4-Cp; alkyl groups can be methyl, ethyl, pfopyl,
butyl, pentyl, hexyl, heptyl, octyl, isopropyl, isobutyl, tertbutyl, neopentyl, 2-
ethylheptyl, 2-ethylhexyl, and the like. The term "substituted C4-Caz-alkyl"
refers to C4-Cpo-alkyl radicals as described above which may be substituted
with one or more substituents selected from hydroxy, carboxy, halogen,
cyano, aryl, heteroaryl, Cs-Cg-cycloalkyl, substituted Cjz-Cg-cycloalkyl,
C,-Cs-alkoxy, Co-Cg alkanoyloxy and the like.

The term "C;-Cs-cycloalkyl" is used to denote a cycloaliphatic
hydrocarbon radical containing three to eight carbon atoms. The term

"substituted Cs-Cg-cycloalkyl" is used to describe a C;-Cg-cycloalkyl radical
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cont ai ni ng conpound to the nunber of basic nitrogen

atons in the basic organic conpound is about 0.05 to
wW@bwan3249 preferably from about 0.25 to aboutPCT/US20061€34524

term " Cl- C22-al kyl" denotes a saturated hydrocarbon

radi cal which contains one to twenty-two carbons and

whi ch may be straight or branched-chain. Such Cl-C22

al kyl groups can be nethyl, ethyl, propyl, butyl,

pentyl, hexyl, heptyl, octyl, isopropyl, isobutyl,

tertbutyl, neopentyl, 2- ethyl heptyl, 2-ethyl hexyl,

and the |ike, The term "substituted Cl- 2-a|§ | "

r efasy dotprecabere caniajling ahieast N8 IraER SeIaGiRS B @r-Coalky,

whi€h ' ' e

subésft ??%g(r?? g @ﬁé&’tgghﬁiﬂ%#\%g%@ﬁﬂgg%gky, hal ogen,

cyano, aryl, heteroaryl, C3-C8-cycloal kyl, substituted

C3-C8-c¢ oa Iy, &l C6- al k - 3 J
Che 11 o TRt Lvam 5, S diore oy aron RS 3 AR LEd o 6,
denmy er a4 @;ﬁﬂjhcﬁaéﬂop’(mm! thﬁ dmy\ﬂrggoaf Iammaitaﬂ@irrﬁ@lstructure and these
containing three to eight carbon atons. e term
" o UBSICRIS fiEoR Nl ORIt With; Qe SEaars SBNES Splected from
C3- ) | i/C 9 3R i Coan .
PCT%%%%%%D 8%&%52” l@g('%/ ’ gg?%)?’l aeﬁpé’ﬁ'%%" cont gia?l(ij r\ll\gthatC1 Coallt
| eaSt-Comtkagyoups$atr@Etaadkvl;r omhatbgen: ahkgioxy, carboxy, cyano,
C1-Ch- C I . i
Ch Ry TR TBEN o AT cRD S i
conpranylmaphéyl, ddthot (dthreaebyghaad dims liker The ten | gfataedy!” is
aromatjic ring,structure, an .Ctp?gj?@srad' cal s

0

optHal0 JeSTbE ST SHEYH Gap(zng g dcast one hetero

sel gphPdelbbRa fréh SGifR] Ké_}genClﬁt%geﬁi kp¥ycorabiaalion ofniese in
phenyl substituted with - C6- al k C1- C6- al koxy:

Sul . yl;
C3- GEnkipaliemithl from Ay de mbort lnosgrooe ateps enddhass heteroary!
tri - dfide yhd k pi i I P i
RIS TSI e KB S PP possie
(ansurstitemys pnahd arpleradidak. Typieat beterddrgl eadozalsy Include: 2-and

Lo a0, 5L PP UG A o2 ol b,

OXYB&ikotilbb &Py 0rbehzo Bidronatyl overpfoxaheisB yi, benzimidazol-2-yl,
1, 3, 4-oxadiazol-2-yl, 1, 3, 4-thiadiazol-2-yl, 1,2,4-thiadiazol-5-yl, isothiazol-
5-yl, imidazol-2-yl, quinolyl and the like.

The terms "C4-Cg-alkoxy" and "C;-Cg-alkanoyloxy" are used to
represent the groups -O-C4-Cg-alkyl and -OCOC;-Ce-alkyl, respectively,
wherein "C-Cg-alkyl" denotes a saturated hydrocarbon that contains 1-6
carbon atoms, which may be straight or branched-chain, and which may be
further substituted with one or more groups selected from halogen,
methoxy, ethoxy, phenyl, hydroxy, carboxy, acetyloxy and propionyloxy.
The term “"halogen" is used to represent fluorine, chlorine, bromine, and
iodine; however, chlorine and bromine are preferred.

The term "Cx-Cax-alkylene" is used to denote a divalent

hydrocarbon radical that contains from two to twenty-two carbons and
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conbination with fromtw to about ten carbon atons
and these heteroaryl radicals substituted with the

w@e@mapss2ment i oned above as possi bl e substit uePCBUSIN06/034524

the aryl radical. Typical heteroaryl radicals include:
2-and 3-furyl, 2- and 3-thienyl, 2- and 3-pyrrolyl,
2-, 3-, and 4-pyridyl, benzothiophen-2-yl;
benzot hi azol - 2-yl, benzoxazol -2-yl, benzi m dazol -2-yl,
1, 3, 4-oxadiazol-2-yl, 1, 3, 4-thiadiazol-2-yl,

1, 2, 4-thi adi azol -5-yl, isothiazol- 5- yI

|n1dazol 2-yl, U|nonI and the like.

" clwiggh maydae/str@aat ordrapgheqd MWMMICW@V@%M%WW% with

re S d -
| RS ety Ry ot o BBl roarpgrpalpggy OvCo
deratkey, B <$atalkanayloky dndesyl bdhetidran "Colt-aydeatkylene” is used

andourie Rt PRI, AP sbaiRo ARGRCE, ol Baroon

gr cm@ﬁwss@icﬁqt@é éf@@gh@mge@bsufm@dnwm ofé lerxinore Cq-Ce-alkyl
phenyl , droxy,  car boxy, acety oxy and roplon | oxy

Thé;rp@rpfm h%ﬁ%f@@?@ry‘e@e Seesadhior 1| Bucdich 4phenylene
Ch' 3AicAR: arhfm@eg%lpuanguy dupbtifRed m}we@e- ﬁq@hl en@g -y and

bromne are preferred. "The term’ e” 1s
usdtblogerdenot e a di val ent  hydrocar bon radi caI t hat

2007 0352 BRier BB AR AR i Pioa e Rperiaing

or lhbwﬂeh@thdtdﬁgtrnamaednmhheh ma;e baefenabByL hmdwdbaid wirties where
one or nore suhstituents s ydr ox

o HoRg S o BURe GERURAS SIPHETpT Robel 4l artpy iy and an
andyRyNupstitited SiHBdiR3-hSe8Y Cl'notﬂla Kﬁbsﬁrlﬁefén‘iedtﬁﬁéereﬁoammes

denote di val ent cycl oal i phatic radical's containing

t hr@“Glﬂocgr@ﬁi@-ﬁ@nt@én'h@)mo‘%ﬁtmeé‘ﬁ!ﬂ% RS %kséereﬁ)gmmapre;ferably
sub it e S
eSS 0 B 5 19781 M1, oo, TR most
1, dpreferaylyeher §.adi r@ahmsapobfeﬂneémlrmémmhihg is Cyasorb® UV-

b ted with i . Cl-C6-al k d
Pl Sih SoRiniyg Bt n Ao Aos contarn

al kyl - substituted piperidinyl

G g
N CH; HC N CH,

AH Ucm | H3C>K|j<CH‘3|
Qﬁ—N (CHy)g——N ]

E]

H3C

The salt of the amine component may be prepared by bringing

together the acidic phosphorus-containing compound and the basic
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noi eties and/or triazine noieties, nore preferably

hi ndered am nes where at |east one amne group is
w@snses ed by both a triazine noiety and an PCT/US2006/034524

al kyl -substituted piperidine noiety. In the nost

preferred hindered am nes, am no group-containing

noi eties are |linked by an al kyl ene group, preferably

a (-CH2-)n group where nis from2 to 12, preferably

from4-10, and nost preferably 6 or 8. The nost

preferred hindered am ne is Cyasorb(r) UV- 3529,

containing repeat units of the formula: CH3 CH3 H3C N

Ckmmrw%lnlnqs@rgﬁel%@emqgn? ON @MARONAUIN (hydjoxideyrin a

NC NitalleC hraiierSalA. Litablte AN KOBRONERIcelBe RRat involves
prepare rrnging together the acid

phcxmmnantmg ttxeznaadm pgomqnwndntannhg mloba\shhcthed,bam organic
2007/ 035249 PCT/ US200 345 t t

o QRO B o TR I GRT UG8 hy aF GLRaE G scids pgeehorus-

Mg tainifigSaint FRingl s iRy basic fml’tlvb%“ hosdsin gl dv@hinic compound
i nvol ves cont act Ix@g the acidic osphorus-contai nj n
So)

aci @ aweniume hydepddeofgaie d'Sée‘Hﬁéufh@PQFOPé%ﬁP‘Uﬁf‘ts Snd the
AR mixRH f@ﬂ‘cﬁvggﬂ pF{t‘?p anl'oﬂ'd? Rl ASRABA Lﬁoduct mixing the
an a 0

contal ni ng conpoun sic nitrogen-contai ning
or gmnaphomﬁpmn’naimngracm‘rﬁﬁd|tlwrblaqu|q§g¢1rde cnﬁyoobed or ammonlum

m xagroae sLATES kR PR MED o “The reaction

product; 8incenge t:la@lysalsgzstahous@} wouhbanmm@namrdb@ed easily at
t he baS| Cc .organi ¢, conpound anmoni um , h PI
wi t I§ast p@@p\,}éﬁgactgﬁaerg)@qsp grus compounds revnous y found to be

less effective with antimony catalyzed systems, such as the full esters of
acidic phosphorus compounds, like phosphate triesters, can now be used in
the polymer melt and process of the invention. Moreover, phosphorus
compounds found to cause an increase in haze with antimony catalyzed
systems, such as phosphorous acid, may be used as a deactivator with the
catalyst system of the present invention without acting to increase the haze
due to reduction of a metal, which, in the case of antimony catalyzed
systems, imparts a gray or black color to the polyester.

The ratio of phosphorus atoms to the cumulative total of metal atoms
in the catalyst systems ("P:M") is desirably sufficient to accomplish an
objective, such as the reduction of AA generation or partial or complete
deactivation of the catalyst. In one example, the P:M mole ratio is at least
0.1:1, or at least 0.3:1, or at least 0.5:1, or at least 0.7:1, or at least 1:1, and
up to about 5:1, or more preferably up to about 3:1, or up to 2:1, or up to
1.8:1, orup to 1.5:1. Excessively large quantities of acidic phosphorus
compounds should be avoided to minimize the loss in polymer It.V. upon

addition of the phosphorus compound to the slipstream polyester melt.

42



Since the catal yst systemused in the invention can be
so easily at |east partially deactivated, phosphorus
W@ oooposds previously found to be | ess effectPUBUSIING034524
antinony catal yzed systens, such as the full esters of
aci di ¢ phosphorus compounds, |ike phosphate triesters,
can now be used in the polyner nelt and process of
the invention. Mreover, phosphorus conpounds found
to cause an increase in haze with antinony catal yzed
systens, such as phosphorous acid, may be used as a
deactivator wwth the  catalyst s m of t pr esent
inventi JRaMmRIAD At redest ﬁ?@eﬁaxﬁwi Q@t'vwnﬁﬂ%@ acieeto
Bd)r? dPborfbiFBk AntirWiyGhetal int E8p§&5§|l\}¥r gj’él&'ﬂﬁl%lﬂlum

cat yze Sy st ens, |n'parts a ra ack col or
t hepla’rmmsbleck irgm exidlat iron @@mpﬁ@@,@m@m@@"mﬁﬁd ttlbaruwm

cunmu ve t (0)
Sy et Riefhis And Bl RERTBoY dabilfe §84 o, ttapium
an cdmba)camldsv&tan&m hitdde, ttimade,e@mztrbmie awid amﬁyg ef dtanfunon Also
arti a or co iLvation.o e C
1, Bted arohe SRR DR oI PUsH, s ding 4ER nab it to
or tﬁbsé %ﬁs%ios@d?m U.s opataht b 39$t859 vﬁaléh |soihoé\*poPdi‘é§herem by
1, or at least 1:1, and up to about 5.1, or nore

prelTGé@rQDP@ up to about 3:1, or up to 2:1, or up to
1.8:1, or up to 1.5:1. Excessively large quantities of
aci di ¢ phespples o$ U\carsoamind sosipouhds be: tese detich do or do not

T hecaetaivrng R muRgte ghoiseiie s AR 2 TS s sice
rrel muﬁzom %9964&@@&%@0%@6%%%%5&@% grerdhlly

rate enhancing additives include activated

ar ﬁahle Fapdhymstasiresessing empeyatiegsalabseibnn the pange, of from

| | nm | ' '
o iy 90ty OB, BELNUFe R A bR O actavl
nptfacbm sacmdol@zMeoyghe hi\ebesabing cglmmdmd'rtde maﬁdzrably aroviche less
titan nds, titaniumnitr e
v e oy 200 BYSS prorel b Eekhag abSut DR isnifence UV
neal'ig{Htrl‘f Mgeswabsier§inng advasm throaht @i ftdte REll 120hils %305
l[im those disclosed in U S. Patent 6,197,8

whi mlprpgs) tﬁb:([;r sottablerheatiedlly negctive UV absorbing compounds
include substituted methine compounds of the formula

R3
CO Rz

R ::C/

AN
P

wherein:
R is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
cycloalkyl, substituted cycloalkyl or alkenyl, or a polyoxyalkylene
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ref erence. Exanples of UV absorbi ng conpounds are

t hose which do or do not <covalently bind to the
w@eioye3er nol ecul e as either a conobnoner, a sPCBEUS2006/034524

group, or an end group. Suitable UV absorbing

conpounds are thermally stable at pol yester

processi ng tenperatures, absorb in the range of from

about 320 nmto about 380 nm and are difficult to

extract or nonextractable from said polyner. The W

absor bi ng conpounds preferably provide |less than

about 20% nore preferably | ess than about 10%

t ransmi €haiRe 8UET aW'VP%‘@ﬁ%/VIﬁ'&Q/PﬁBO KOwerrepdppe ﬁoliyfnegemeach

nm t hr OBgﬂ%ﬁalRﬂ{ef\JI@ Yhé ok @o B’Ek/én%%@% SthleRB Thits m e

Sui t abl emca reacti sor ng conmpounds
i ncl ude pslylosari cthanreels a@tcmkrm ramlmnmaslymert the fabyaxyhbkylene

o Soacthavneanamesr VEEbE Maser v P from so0

cycl oal kyho opabstituted cycl oal kyl or al kenyl, or
pol yoxyal, kyI ene 43 WD 2007/035249 PCT/ USZOO6/ 03452%
chai n, ﬁmﬁ hagrO@@ny%r@afw%ws asrallgd) gdnpcypyrke all of

pol B@%Uﬁﬁﬁbﬂeﬂ havi ng some oxypropyl ene or
oxyet un| s in the polymer chain as a block or

r andom ﬁp@lwmadlcalw&lmw@&ym iRigriate withieeindensationgvizh the
L Tt

ar yl, orR3qy ¢\Iydajgey\I ar 1ab bulastitutehtscdel erted fronmalkylb substituted
sub t | t

h t
R S e N ST Y

P is cyano, or a group such as carbamyl, aryl, alkylsulfonyl,
arylsufonyl, heterocyclic, alkanoyl, or aroyl, all of which groups may be
substituted.

Preferred methine compounds are those of the above formula
wherein: R? is hydrogen, alkyl, aralkyl, cycloalkyl, cyanoalkyl, alkoxyalkyl,
hydroxyalkyl or aryl; R is selected from hydrogen; cycloalkyl; cycloalkyl
substituted with one or two of alkyl, alkoxy or halogen; phenyl; phenyl
substituted with 1-3 substitutents selected from alkyl, alkoxy, halogen,
alkanoylamino, or cyano; straight or branched lower alkenyl; straight or
branched atkyl and such alkyl substituted with 1-3 substitutents selected
from the following: halogen; cyano; succinimido; glutarimido; phthalimido;
phthalimidino; 2-pyrrolidono; cyclohexyl; phenyl; phenyl substituted with
alkyl, alkoxy, halogen, cyano, or alkylsufamoyl; vinyl-sulfonyl; acrylamido;
sulfamyl; benzoylsulfonicimido; alkylsulfonamido; phenylsulfonamido;

alkenylcarbonylamino; groups of the formula

44



pol yester, such as hydrogen, alkyl, substituted al kyl,
allyl, cycloal kyl or aryl,; R3 is hydrogen or 1-3

wGe 3N ent s sel ected from al kyl, substit ut ePICEHUKR2006/034524
al koxy, substituted al koxy and hal ogen, and P is
cyano, or a group such as carbanyl, aryl,
al kyl sul fonyl, arylsufonyl, heterocyclic, alkanoyl,
or aroyl, all of which groups may be substituted.
Preferred nmet hi ne conpounds are those of the above
formula wherein: R is hydrogen, alkyl, aralkyl,
cycl oal kyl, cyanoal kyl, al koxyal kyl, hydroxyal kyl or
aryl; Ris @elected from hydrogen; cycl oal kyl ;
cycl oal kyl ||substituted with one or two of alkyl,
al koxy or ngep; phenyl ; phenyl substituted with
1-3 substitdtents selected from al kyl, al koxy,
hal agep, alkano%lanino, or cyano; straight or
branched | ower al kenyl; straight or branched al kyl
and such™al kyl substituted with 1-3 substitutents
sel ected f©onrtGafol |l owi ng: hal ogen; cyano;
succinimdg; glutarimdo; phthalimdo; phthalimnm dino;
2-pyrrolidgno; cycl ohexyl; phenyl; phenyl substituted
with al kyl, al koxy, hal ogen, cyano, or alkyl sufanoyl;
vi nyl -sul fonyl ; acrylam do; sulfanyl;
benzoyl sul f oni ci m do; al kyl sul f onam do;
phenyl sul f onam do; al kenyl car bonyl am no; groups of

the fornul a 44. WO 2007/ 035249 PCTLUS2006/0 ) )

GY _N“J@%‘bz.s 1"1'%%"Wj\?‘e“‘%‘)f"s“éNﬁzé,;)“’-%%ﬁ%?? ‘%5%4’

- S-SOCTHGRBR 4 WhEk Ry, is alkyl, phenyl, phenyl substituted with
halogen, alkyl, alkoxy, alkanoylamino, or cyano, pyridyl, pyrimidinyl,

benzoxazolyl, benzimidazolyl, benzothiazolyl; or groups of the formulae

N—Rs

[

~NHXR15, =CONR{5R15, and ~SO;NR15R1s;

wherein Rys is selected from H, aryl, alkyl, and alkyl substituted with
halogen, phenoxy, aryl, —CN, cycloalkyl, alkylsulfonyl, atkylthio, or alkoxy; X
is —CO-, =COO-, or -SO3-, and Rys is selected from alkyl and alkyl
substituted with halogen, phenoxy, aryl, cyano, cycloalkyl, alkylsulfonyl,
alkylthio, and alkoxy; and when X is —CO-, R4 also can be hydrogen,
amino, alkenyl, alkylamino, dialkylamino, arylamino, aryl, or furyl; alkoxy;
alkoxy substituted with cyano or alkoxy; phenoxy; or phenoxy substituted
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S2CH2CH2SR14; wherein R14 is al kyl, phenyl, phenyl
substituted with hal ogen, alkyl, al koxy,

w@bdoanssghan no, or cyano, pyridyl, pyrim dinyl PCT/US2006/034524

benzoxazol yl , benzi m dazol yl, benzot hi azolyl; or
groups of the formulae N TR15 CH N -NHXR16,
- CONRL15R15, and - SO2NR15R15; wherein R15 is sel ected
fromH aryl, alkyl, and al kyl substituted with
hal ogen, phenoxy, aryl, -CN, cycl oal kyl,
al kyI sul fonyl al kylthi o or al koxy; X 1is -CO,

is selected from al kyl and
al Wth 1@@@5#@@%89&#9@%&?%@% rroRyhalagen sulstiwents;
cycl@al kyl, alkylsul fonyl, alkylthio, and al koxy; and
vvhen X S -CO R16 al so can be hydrogen, am no,
al kenyl P mldyyhca,manlmamglﬁ, al-&y/laaibamyl 2 dlllkdNaaryl carlyamylor

L bR S RSB bl 308 Mcvoiono-
20(bé/rt%’vﬁ%&ryPQT%éd&%Qa%lgBQﬁ%zomléimw 2pepbistidazdignt s

sel ected from al oxy, or hal ogen substituents;

and' @%@‘%‘%ﬁbz‘%aﬂﬁ%ﬂrﬁﬂad‘%oﬁﬁwI%W‘%WM arylsulfonyl of acyl.
N-al kyl - r?él?’lgﬂﬂ%bcﬁ)y@&le defi Nihb" %5%&%@%& > ali lél)letl? moieties

N, N- al kyl aryl car ba N-cco
cardspoylionsaifyhe Vaﬂm@maa @Dmam Pometr 0 tchrzors) preferably 1-6

T, SR GADbY eorgfored oA Sta 3 shnarping omeguncs

gcyhfizludmtmjlsle vﬁ‘feré hRaandbR}@rel efydmgtehpﬂé i Hm&:lr?d;ér% br akkoxy, R* is
lva nt a ati c ieti t|OnSO t
vardoRer grvhpuissalyinang Biis £Yam. oy B mb B b Pipferred

1- &lagPbeBsiitutdd Ak hparokzy@uwﬂdte@fhﬁm APrhggtsﬂsr@eéiréaV

absor bi ng conpounds™ include those where and are

hy dradypster qRBpositippdrostipesram regyt 14RpD a@OUtzﬂOl@Wpf@ of the
su%td gl(ﬁlekéflthe @(ﬂqgg% cyano. In th! s enbodi nent,
(0] S

a pre erre class ituted al kyl is hydroxy
substituted al kyl. A nost preferred

,CN

HO—@-CH—— .
N\

These compounds, their methods of manufacture and incorporation

CO,CH,

into polyesters are further disclosed in U.S. Patent 4,617,374 the disclosure
of which is incorporated herein by reference. The UV absorbing
compound(s) may be present in amounts between about 1 to about 5,000
ppm by weight, preferably from about 2 ppm to about 1,500 ppm, and more
preferably between about 10 and about 500 ppm by weight. Dimers of the
UV absorbing compounds may also be used. Mixtures of two or more UV
absorbing compounds may be used. Moreover, because the UV absorbing

compounds are reacted with or copolymerized into the backbone of the
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pol yester conposition conprises from about 10 to about
700 ppm of the reaction residue of the conpound GN
WoHEdv/08349G CO2CH3  These conpounds, their net hpdBUS$006/034524

manuf acture and incorporation into polyesters are
further disclosed in U S. Patent 4,617,374 the
di scl osure of which is incorporated herein by
ref erence. The UV absorbing conpound(s) may be
present in amounts between about 1 to about 5,000 ppm
by meight preferably fromabout 2 ppmto about 1,500

and nore preferabl beﬁmeen about 10 and. a

5o@ob@ﬁ$rbyﬂev9@§ YHPY PRIYIRGTS 5P1hEProxechBOSEBRFRYILY § Metlding
Corm@w&ﬁog@uf tﬁbw stc%mb cc%ps&woeéu@fo blaRoRE afBoe W
absorbi ng conpounds may be used. Moreover, because the
LV vatsditizaionggndobapisénds ar e reacted with or

2007 538278 MR SRR ORI ofilf wiBnth ars perigyany

polws&ﬂfl $o chakp Isagtchripow\neoldpd oo&mabxtkusmw bloel mdldegl bottles,

S O UV ab orbln tq
o1 POU Pl oSS SotarDRL S ARSI LB S ShImS, trays,

poldb@ﬁk@i& bRl R tFé%@P@ﬁbﬁélﬁ%e@flcélB %ott!é‘é%' tPAysar e’
particularly wuseful” to make stretch bl ow nol ded
bottl es, extrusion blow nolded bottles, bottle
preforns, fibers for carpet or apparel or stuffing,
sheets, filnms, trays, cosnetic bottles and trays, or
phar maceuticals bottles and trays. 47 WO 2007/ 035249
PCT/ US2006/ 034524 What W Caimls: 1. A nethod for
addi ng an additive into a polyner nelt conprising:
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a. discharging a polyner nelt froma reactor to forma
di scharged polyner nelt stream and b. solidifying

W@ 200d/08628c har ged pol ynmer nelt stream and c. pPCDUS1006/034524
solidification, feeding a portion of the discharged
pol ymer nmelt streamto a slipstreamto forma
slipstream polynmer nelt, and d. feeding an additive
into said slipstream polynmer nelt to form an additive
containing slipstream and e. feeding the additive
containing slipstreamto a |ocation upstreamfromthe

fe | ocatjon formng said slipstream 2. The nethod
of?&hﬁfﬁ&ﬁ¢kﬂﬂé?ein said polymer melt conprises a
pol yester polyner having repeating al kyl ene aryl ate
units. 3. The nethod of claim2, wherein said po“{ner
a

mel t corfpri sdsmethogdpyadding apoadgitive ipten pPlymes e
caré% r#élirf .aci d conmponent conprising at |east 80
nole%'o ie residues of terephthalic acid, derivates

of terephthalic acid, naphthal ene-2, 6-di carboxylic

acid, derivatjves of naphthal ene-2, 6-di carbaqxylic
aci d. or-m xRBEAHERIGNMERSL fiof & reRRiRIgRyPI @
COMp&NRRGed PORFIcE gt feangafid 40 nol e% of the
resi dues of ethylene glycol or propane diol or

cycl ohexane s@li@iBineasaf disshaegedopolyner Fsitstigars eard of
bov! | > . o
carboxy d.? ﬁfprl@r &P{mﬁﬁﬁahoﬁ,ﬁtéég‘@gi% d@%}goﬂgpm%rmg&arged

percent 0 droxyl conponen
pol padgrner mettl spream to48s!iNStree 0700867 405IPSTEAISTANGN @306 R 4and

i T ol o K0 LA Tl o
carfoxyditive achidintngipegssmecangri sing at | east 90 nol e%

of the residues of terephthalic acid, derivates of
t er epht Ml i ¢ f8R4'R9 thaafht yrasaningssiiistarmdRyA PeatiRn d,

derj yatdarefoR thBdedt Bebedterofmbhg said slipstream.

2. The method of claim 1, wherein said polymer melt comprises

a polyester polymer having repeating alkylene arylate units.

3. The method of claim 2, wherein said polymer melt comprises
a polyester polymer comprising:(i) a carboxylic acid component comprising
at least 80 mole% of the residues of terephthalic acid, derivates of
terephthalic acid, naphthalene-2,6-dicarboxylic acid, derivatives of
naphthalene-2,6-dicarboxylic acid, or mixtures thereof, and
(ii) a hydroxyl component comprising at least 40 mole% of the
residues of ethylene glycol or propane diol or cyclohexane
dimethanol,
based on 100 mole percent of carboxylic acid component residues and 100

mole percent of hydroxyl component residues in the polyester polymer.
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di carboxylic acid, or mxtures thereof, and (ii) a
hydr oxyl conponent conprising at |east 92 nol e% of the
wo e®idsesd of et hyl ene gl ycol, based on 100 nol BCPESE6I034524

of carboxylic acid conponent residues and 100 nole
percent of hydroxyl conponent residues in the
pol yester polynmer. 5. The nethod of claim3, wherein
the polynmer nelt is continuously discharged. 6. The
nmet hod of claim 3, wherein the It.V. of the discharged
polymer nmelt is at least 0.72 dL/g. 7. The nethod of
claim6, wherein said AN. is at |east 0.76 dLJg.. 8.
The nét 6@ BethedAf laim Jumdiessin S@%P?waﬁme”r@fgpfﬁ@s a

al pol ycondensation reactor. 9.
a%&gg% ES@nﬁ?%ﬁh@w@k@ wherei n the di scharged pol yne
melt st r)ezacrarbca»nmmamd caneprEdd compe singaat laa% 9Rwadleth @ffthe

s 2s01 1 P RGeS Bl eLATETA 2B BTGP Rlriage Sea
met hod efa ﬁ{r@léﬁelQ,G-dib@bechtdmd sheaipativds sfreapherdiered-2$-
solidifi ed sai d_under wat er gel | etizer are

spher oi d%car?&xy“‘?@é"‘q"@f AbEYEsS PRSI A wherein the flow

rate of t I A a
i, o (BF VRIS cRE LRSS 4 cespmiad

c|a|n11rewﬁeespﬁewwénﬁwb ate of the slipstream
CORMIES FE) By LA O RO 954 o v
sai gokdskrtémefihydauxybcthponent sesidaes insthe eolyestempalymer.
Chrough Bn | HHECTFBROEATD SeRTrE REPROE el & m
14,m%ﬁﬁggagyghghggﬂhtive is added into the
6. The method of claim 3, wherein the It.V. of the discharged
polymer melt is at least 0.72 dL/g.
7. The method of claim 6, wherein said it.V. is at least 0.76 dL/g.
8. The method of claim 1, wherein the polymer melt is
discharged from a final polycondensation reactor.
9. The method of claim 8, wherein the discharged polymer melt
stream contains said additive.
10.  The method of claim 1, wherein the discharged polymer melt
stream is solidified by an underwater pelletizer.
11.  The method of claim 10, wherein the shape of the particles
solidified by said underwater pelletizer are spheroids.
12.  The method of claim 1, wherein the flow rate of the slipstream
polymer melt is regulated by a pump, a valve, or by piping size.
13.  The method of claim 1, wherein the flow rate of the slipstream

polymer melt is self balancing.
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slipstream polynmer nelt through a ramvalve. 16. The
nmet hod of claim 14, wherein the injection nozzle tip
wha®7/039242 i p Wi th an opening sufficiently smal PCT/US2006/034524

prevent the slipstream polynmer nelt fromentering the
opening on the tip. 17. The nmethod of claim1, wherein
the additive is supplied from an additive tank, and

said additive in the additive tank is a liquid. 18.

The nmethod of claim1, wherein the additive conprises

a phosphorus conpound 19. The nethod of claim 18,

ot hod o cl B TSR T Aihosk B i e Afrive

COMgifdape R et gaiph @hlaud&mectupaw tank e et dipdtredmaiayrierdmelt
mherlen the additive is a solid which is nelted prior

o theaughra iniretigadiczziee t o the slipstream pol ymer
el ¢ 225 Thereh B/ c%h #{h A ARk %dHﬁlgg@%(ﬁeéd’ﬁlto the

conpr i ses an ultra-viol et sor
rretﬁl@dtreaquaiymerlmewlenoegh etl‘ram valdéti ve conprises a

col or antye 24 NG ARLNILAL £ Dby HESHELD A0S 1o tip has

conaratipivite =8 dsing aoffigicay emallh@premeat trenslipiatreain tymer
of additive in the slllﬁxstreﬂ[ﬂwg ymer nmelt by at | east
ZOWeﬁéronTﬁ'éteﬁ'ﬁgﬁ%%loB? BEEZNH9 AP wherei n t he

sli pstregm poﬂ'ME‘?r'ietH@di bf claPRtalRAsrein W&@dﬁl\?@k'ﬁgbpﬁéd from

sai d additive. 50 WD 7/ 035249 PCT/ US2006/ 034

26. arraédlim tﬁfdf gnd @aeﬂ aﬁdltlvaméh@.addmhe tank i liquighn

pol yrer mBtHd L Jl@{n% W?ﬁé’rb'?}gt a%ﬁ}t%é’c‘o%p?%é%%f
the disc arge pol'ymer eam

phosphorus compound.

19.  The method of claim 18, wherein the phosphorus compound
is acidic.

20.  The method of claim 19, wherein the phosphorus compound
comprises phosphoric acid.

21. The method of claim 1, wherien the additive is a solid which
is melted prior to feeding the additive to the slipstream polymer melt.

22.  The method of claim 1, wherein the additive comprises an
ultra-violet light absorber.

23. The method of claim 1, wherein the additive comprises a
colorant.

24.  The method of claim 1, wherein the concentration of the
additive in the additive containing slipstream greater than the concentration
of additive in the slipstream polymer melt by at least 20%.

25.  The method of claim 24, wherein the slipstream polymer melt

contains a concentration of said additive.
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27. The nethod of claim1, wherein the flow rate of
the slipstream polyner nelt is controlled by a punp.
wQ2007/0B249ret hod of claim 27, wherein said punpPErUS2086034524

a pressure |let-down device while controlling the
flowate of said slipstream polyner nelt. 29. The

met hod of claim 1, further conprising an in-line

m xing device in the additive containing slipstream

30. The nethod of claim1, wherein to the additive
containing slipstreamis added a second additive

t hr ough i I t d

contania s TEDFR &S AEER 0 stieetEae A RPMIS et
devh#ea flb@eduen@ryuhg frathal 204 16e509% 1of ghendlisoh srhep potydaen melt
31. The nethod of claim1, wherein the second additive

nﬁl’qaé"égo‘é{ rai§t t en pol ymer. 32. The method of claim1,
Wner ein d27he ﬁ?\e)’rﬂ@fho@%ftclé%ﬁ\”f’rvbh%?é|n5the mebvyrggé gﬁhgrénbstream

and said additive containing slipstreamis to sard
r eaelpner miglris opntidliegrby aputiipe pol yester nelt reaches

an I't. V. t r . i ad
to the pzoqoyest er'%gﬁ]od (T‘?ra %ﬁé’fg Vthef Qgﬁ%@%é?c@% b
r edpn@egh,.r e0st-dywri deliowiwrgleatontrekiag tRSRowiaté besaidrstip§tosam

gcondensn ng the polyester nelt; or e) the It.V. of
the HIMGERSr "nelt is within +/- 0.10 dL/g of the

hi ghest 3g . V.TreIhatHRCMAAIRT 1 tfertﬁéﬂ dhpARS BAM-iME nfixing

at a point within 20 m nutes or less prior to
sol feNigs inthe ditivpsoptainiag sligatragm.2007/ 035249

PCT/ US2 / 0 Fth%%l fTéqﬁnfT?th)éjreﬂfto%él %%ve%ﬁ{aﬁlﬂg
is a

t he reac
slipstream is added a second additive through an in-line extrusion device in

the additive containing slipstream or by the output of an extrusion device
feeding the additive containing slipstream.

31.  The method of claim 1, wherein the second additive
comprises a molten polymer.

32. The method of claim 1, wherein the polymer melt comprises a
polyester melt, and said additive containing slipstream is fed to said reactor
when or after:

a) the polyester melt reaches an It.V. of at least 0,72 dL/g, or
b) vacuum applied to the polyester melt, if any, is released or
reduced, or

c) following at least 85% of the time for polycondensing the
polyester melt; or

e) the It.V. of the polyester melt is within +/- 0.10 dL/g of the
highest It.V. obtained prior to solidification; or

f) at a point within 20 minutes or less prior to solidifying the

polyester.
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pol ycondensati on reactor, and the additive containing
slipstreamif fed into said reactor and released into

wao b@70zRed or through a distributor plate havi NnBCT/ES2006/034524
plurality of channels through which the additive
containing slipstream flows and exits into the
reactor. 34. The nmethod of claim1, wherein the
additive is fed continuously into the slipstream
pol ymer nmelt. 35. The nmethod of claim1, wherein the
additive conpri ses antioxidants, ultraviolet |ight

absor bi n atal .y t i vators,

col orant %> e & 8&%}@% cﬁégﬂﬁ \ﬁlaerg}n RirfaAgRL s @ final
Conp@lyadﬁjerisehﬂateerc&trean@ tHeadding @érﬁélnn@t $IiplsitebRtif fedl into
addi ti ves, (ﬁx en barrler mat eri al s,

conBRAeALACan d gl theygacier Hserdt 2 @rsénbnt@r plate having
gﬁeé %Imamp%f eﬁwélmreegr@%mh@ aderﬂ% RBALFNG %pp&%é%

contains cataly net al
andﬂ@\M%aﬂétewtﬁ lﬁlftO tﬂ@d’@@htﬂfus at ons to the cunul ative

to 51, 37 THE helRsrsRa T Mt B R
r at continangsly iftodhe spstrehnt polgzmllasr nffﬁts Thg ;n;gh?g oI e

[aim1, di t
ol ialpgntre%#n %@W? "wh\ﬁgﬁh%{ﬁ'% EragdEiveLoOmPriRest |
39. arlfisxideritd ot fiolet I@H’ﬂal)som shdhts NetaJed hive deactlvators

containing slipstreamis 0 sal d react or above
t heC(plpfﬁJI‘]t@ geeladehydetrpducingr exidizegble compounds, reheat rate

enhancing aids, sticky bottle additives, or oxygen barrier materials, or
combinations thereof.

36.  The method of claim 1, wherein the additive comprises a
phosphorus compound, and the polymer melt contains catalyst metal
atoms, and the ratio of phosphorus atoms to the cumulative total of catalyst
metal atoms (P:M) ranges from 0.3:1 to 5:1.

37.  The method of claim36, wherein the P:M ratio ranges from
0.7:1to 2:1.

38. The method of claim 1, wherein the additive is a solid fed to
the slipstream polymer melt through an extruder as a melt.

39.  The method of claim 1, wherein the additive containing

slipstream is fed to said reactor above the liquid level in the reactor.
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