Oxygen- Scavengi ng Pol ymer Bl ends Suitable for Use in
Packagi ng Field of the Invention The invention relates
w@emenzi2by to pol yner bl ends, and in particul aPCT/US2008/004003

pol ymer bl ends havi ng oxygen-scavengi ng properties
maki ng them suitable for use in the packagi ng of
oxygen-sensitive products. Background of the Invention
Certain foods, beverages, and ot her packaged goods -
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oxygen-scavengi ng conpositions in bottles is said to
provide a clear and rigid bottle simlar in appearance
to unnodified polyester bottles. U S. Pat. Nos. 5,021
, 515 and 5, 955,527 disclose a wall for a package which
conprises a polyner, and which is capabl e of
scavengi ng oxygen through the netal -catal yzed
oxi dati on of an oxidi zabl e organi c conponent. The
oxi di zabl e organi c conponent nmay itself be a pol yner,
and preferred conpositions are said to include a bl end
of 9696po|yethy|ene terephthalate and 496
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havi ng a benzylic hydrogen group, based on the total
anount of am ne residues conprising 100 nol e percent.
wo pooanaRber aspect, the one or nore pol yam de PCT/US2008/004003
honopol ynmers or copol yners may conprise, for exanple,
repeating units of mxylylene residues, in an anount,
fiéldris adérgebel. Viriads propsialdBa®beerp@ade s ideatifpthd wasdct TBF
75 nol e pﬁ@fent or at least 90 nole perce

nt, or at
in thes PAJS tield dngliding wsing, achEh OEei‘éle“Elé%]é&U&sI state ﬁ%s AVSE).
Dﬂpﬂngseﬁﬁbﬁéﬂrﬂéntr 6E tRISDIink TRE, ANESEY 1s”£’§s‘?%11§ﬁ?i YRELAE mobile
pol yners or copol yners conpri si ng
sqaeuooe the USFsisi uSIederyotereta@pIe ¢o indibateombicbrmolpileeterminal is

e homppo S or_ cop I conprise, for
R p SRR s el e RS R0 B pat de: i 1
[0BnORMOUNtIn dither eass'mabxﬁe n@imb¥r olfeagt(tﬁﬁcaﬂw &r@@ﬁg?ﬁﬁm three to

or at | east 85 nol per cent, or

l'e
fiyey shonld b d&‘thcﬁté‘éstto 0T RE| @epetﬁc elmthe IPrAlsafqudc dgavould be
dé’sfr‘xsa%‘i’e eOLhpPE ahoéfﬁhe lnﬁéhgé oRELAUIABRE 'Pﬁ‘ﬂ&edt&g iR€the PAN
ne or nore yners or copol

ﬁe:ldrqmrchsthagndﬂ@dnateel lmés ammeddeda;nodiélﬁrfyathpétﬁE t he one
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provi ded as a pol yam de concentrate, in which the
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about 1 weig ercent to about 25 weight percent,
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from20 ppmto 750 ppm or from 25 ppmto 500
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oXi atr f tates: manganese Il or 111, iron Il or 111,
idepH&y tha TBEr 111, nickel 11 or 111, copper | or II,
rhodiumll, 11l or IV, or rutheniuml, Il or IV. In

anot her aspect, the one or nore transition nmetals may
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transition netals may be present, for exanple, in an
drgvings Whestitabout 10 ppmto about 1,000 ppm metal, or

20 to 500
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each case sed on t wel ght of the pol yner
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oxi dation states: nmanganese Il or Ill, iron Il or III,
cobalt Il or IIl, nickel Il or IIl, copper | or II,
rhodiuml1l, 11l or 1V, or rutheniuml, Il or IV.In

anot her aspect, the one or nore transition netals
conprise cobalt, that may be provi ded as cobalt
neodecanoate, in an amount, fof exanple, to provide
cobalt atonms from50 ppmto 150 ppm based on the

wei ght of the cobalt with respect to the weight of the
pol ynmer bl end. In another aspect, the al um num at ons
may be present in the one or nore polyethyl ene

t er epht hal at e honopol yners or copolynmers in an anount
fromabout 1 ppmto about 35 ppm or from5 ppmto 35
ppm or from5 ppmto 25 ppm in each case based on

t he wei ght of the one or nore PET honopol yners or
copolyners and nmay further conprlse one or nore
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time for three bottles made from Pol yner Bl end 8
(I'nventive). The average OIR for the three bottles
wore@e/12nem Pol ynmer Blend 8 is al so presented. FTUS®ILE4003
is a plot of the average oxygen transmi ssion rate as a
function of tinme for Polymer Blends 5 through 8 .
[oBigure 3A is a pl ot PETAXVBEDESORIPTOONover tine due
to uptake by Polﬁger Bl ends 9 through 16. Flgure 4A is
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nore than one po yéntde onmopol ymer or ‘copoly
reaction product. References t a conposition
containing "an" ingredient or "a" polyner is intended
to include other ingredients or other polyners,
respectively, in addition to the one nanmed. For
exanpl e, when we refer to "a" transition netal, the
phrase is intended to include the use or presence of
nore than one transition netal. Simlarly, when we
refer to a PET honopol ymer or copolyner, or to a
pol y(m xyl yl ene adi pam de) honopol ynmer or copol yner,
the phrases are |ntended to |nclude the use or
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properties. In one aspect, the pol yam de honopol yner

or copolynmer may be provided as a concentrate
w@eopn2ring a bl end of a PET honopol ynmer or copoi/ysmns/004003

with the pol yam de. |In another aspect, the polyam de

may be provided neat, andnelt-blended with the one or
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0 nmers. anot her s ect, the po r bl engs
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transition nmetal salt such as a cobalt salt, that
tranemetidedint mBAthkijglelthngam@emlup@ms w3dertifylibe TBF. Before
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N&@J&emr@m@nuﬁmr amwtfsthefpdébeaﬁ@ m@rm}t@xhesmpay BERORed
to t ol yner blends of the invention may vary, for
‘Véhéhpﬂ) S.from about 1.5 to about 25 wt % concentrate,
[0654]]c rom él%lﬁhgel&a{:ﬂg I@ 5it "ﬁﬁn&l \A?,O?oﬁ\rrelge%r%}% aEh ﬂ'tbl‘e mask

10 wt % conceén or from
uging aﬁer N eodd, wheae h<dB I Bakeduvaibdrivd bitetofithae\BChtan@fthen

thi BRSSP HrRORRASHED She PSaifor SrBPle,CEpin the mumber of PCS
bieX WLy g%ﬁb’e‘%&%ﬁ&h@rrfb@%ér' Tk Bne(pﬁ@e 8" LB #hd M=10), the
am de honopol yners or copol yners bl endi ng

maﬁlegudmag' heghappéevedi pﬁgt@nwreﬂtqf ke Bﬁlstblmaéh 8491 ﬁrwh bigs, last
ta|n|n t he opertheg of the, one ar
L BBt g Pated o RSB T8 opps Riean sl riesinls
[OOQD]ol yeThet Maiit fivdek inlagHesssléabd €o posvids émiphoved separation,
packagi ng. The polyner blends according tg the
(eignidammyAg distapee)pbeygendhe M 1te%€8Hﬁ‘P‘@S BT S¥RLE: ityway be
onQﬁteﬁrby”RBQr}p Q{Mﬁmﬂﬁé tﬁ@N bR ey h Jrgér?ergﬁ)-l; matrlx A good
hormopol’ynmers during pol ycondensation. Likew se,
mpgkipgrrodeshathhabe the bogesmossidle mininwa distamde layxd the lowest
ﬁjmﬂézpkgnQ%Q%EQ%t? e one or nFre PET honopol yners or
%%p61§ PEUTFGY é&gﬁﬁfglﬁ§“ﬂ%§? g t he conponents to
[00R6lai N MBlxantileDgR Eraflri AMattidefnfewtid UidRar bihadpecodes with
desires, .a concentrate of the yam de in a po]yester
maxina)dnipieena AistpasesamTe vided gﬂl"é’ktlﬂﬁﬂ‘éﬁe grapplesciheghfl is
mﬁHhQHQQtﬁQ§B%Qﬁ) a desired rate to yield a blend
containing t €sired anount of polyamide in the
pol ymer bl end of the inventiorn. The concentrate woul d
thus contain a concentration of polyamde which is
hi gher than that desired in the polyner blend, which
may be in the formof a container. Thus, the polyam de
of the polynmer blends of the invention may be provi ded
as a concentrate, in which the polyamde is present in
an anount, for exanple, of at least 10.0 wt % or at
least 15.0 wt. % or at least 20 wt. % and up to
about 40 wt. % or up to about 50 wt % in each case
based on the t ot al melght of the concentrate A
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need only be present in the polyner blends of the
invention in an anount to provide the degree of
wW@ongarr28ravengi ng capacity desired for the parP€T/U81088/004003
application. Since the polyner blends of the invention
are conprised mainly of the PET honopol yners or
copol yiteAs(6,%)edpmatientinesumf distamce B epplicablo ifeMds):ar e
simlar to(ih S q{ t he pol yester. In one aspect, at
| east a dor ion~of” the one or nore PET honopol yners or
copol ynes "®PEV gollyner") is nmelt blended with the
pol yam dg sp fsgt q form concentrates conpri sing
predom nant|y PET pol yner and pol yam de. The
concentrité;n%yﬁbépnblt bl ended wi th additional PET
pol ynmer t0o Qroviodd sufficient polyamde to inpart the
needed oxygen-scavengi ng, capacity in a final blend, In
anot het?) és%e@tqod? Ratipmmizapnydistange 2dapricable i gd
wi th the pq} ygnydeg to produce the inventive polyner
bl end, faor ex | e by feeding the polyamde directly
into a séhohd§p§ ﬁ)bgi%ation machi ne, such as a film
extrusi o® exttu@erd or lan injection nolding machi ne
used to npplg poytle preforms. In yet another aspect,
the PET polyner may be bl ended with the pol yanmi de to
pr oduce Ond i Aventli vk bl end, for exanpl e, by feeding
t he po 1 dexdj | Ok . [ zad | Jeactor
that | Bobanegso] RS s M E AR RLEN £ 75
copol yneris.0 TheOpdl yam d® nmay be added, either neat or
as a congentr@tg, @t;lgcgtions including, but not
limted to, at the conmencenent of the esterification,
proxi mat & thel olt1%t%0f dn esterification reactor
(Ae., whére thene 0 sl gieater than 50% conversion),
proxi matg tyeyigl gt fo;a,prepol ymer reactor, proxinate
the outlet to a prepolyner reactor, at a point between
the i nl4e@A @) tdte withliRinisfuna dptepe ¥ EiplicaBlti®M=9):
proximte the inlet to a pol ycondensati on reactor, or
at a poth‘be?m@eﬁ)t%eliﬁlét and the outlet of a
pol ycond@nslat § o0 reeact or,1 or ata point between the
outl et ofy qipplbcqupn§abi n reactor and a die for
formng pellets, sheets, fibers, bottle preforns, or
the 1ikel 1h %tﬂlﬂ)ahoﬂhér(hspect, t he pol yam de nmay
be i ntroduaked) 6itlher meat lor as a concentrate, into
the final polycondensation reactor producing the_ one
or nor@) AEtOhdhendes! Witk maingmugn gistamaer s (applicabledf il s
t he pol ynerd zgt jjon, pgogess,; fpr exanple at any of the
following points: a . if the polyester nelt is present
ina mel pha%eopdﬁyhepiiaﬂioﬁ process, adding the one
or nore pPollyam de thohopoloyner . or copol yners within a
final regctprofor graki pg,thg pol yester polyner, near
its discharge paint,. or between the final reactor and
before alctt@r O dr tuttilng the pol yester nelt; or b.
after It . Ve, Of th | r IS X l. t11y.
0. 501 5§ @D gt in B, BB ks iRl £ B
nelt, if any, is released, at l|least partially; or d.
if the polyester nelt is present in a nelt phase
pol yneri zation process, follow ng at |east 75% of the
pol ycondensation tine; e. to the polyester nelt in the
nelt phase process at a point within +/- 0.15 dl /g,
of the It.V. obtained upon sols.dification; or f . at a
poi nt at nost 30 m nutes before solidifying the nelt,
or at nost 20 m nutes before solidifying the nelt. In
one aspect, the polyam de may be added to the
pol yester nmelt, either neat or as a concentrate, after
the polyester nelt obtains an It.V. of at |least 0.50
dl /g, or at least 0.55 dl /g, or at |least 0.60 dL/g,
or at least 0.65 dL/g, or at |east 0.68 dL/g, or at
| east 0.70 dL/g, or at least 0.72 dl _/g or at |east
0.76 dl /g, or at least 0.78 dL/g. Wen a
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Is desired for the particular application. Typically,

the total anmount of the one or nore pol yam de
wheompoizyner s or copolyners in the bl ends of tPEr/US2008/004003

invention will be, for exanple, fromabout 0.05 to

about 10 wt.% or fromO.1 w %to about 5 W % or

froml wl %to & wt 2 0i ® e;ch ¢ase based on the total

wei ght of, t he, PET 1pod)yrlrer0 and; t he pol yam de. In

choosi ng the amount of desired pol yam de,

consi der & i®bnli & di vénOfdr Q‘abtgrs such as color, the

ef fective redoctii an ¢ nooxygeni toansm ssi on, and costs,

whi ch ar g e@cg iOrrpbac} ed Qy the flm)unt and type of
pol yam de used. "I n general, suitable amounts of

[opetyam det SinuldBE hbgdamat titadioQB gekdtat hatite¥atSprovided as
beer, and fruit juices ranges fromapout 1.0 wt. % or
arf exAmBleonet s 2dimitation, angl any atheatvayiapces gge ajso ppssille. For
% t 9 U0 - Yo+
Rk (s thargidey Slu B e thdfbe e ANy fosbmultiplied
byekipaey périryutstpn hhtri@ackagiivginmey nsatriebawithahy rows and/or
sma| |, because t relative amount of surface area is
thegoJEnns perRvked. <ol fnd raRg R mutA o v e Bive the
dig%%e?pgpeq%%ftﬂetcdd% desirable to use the | east
anount of oxygen-scavengi ng conposition effective to
(0DBBlar t t IHagukess ﬁ%dnle@amplg%lqﬁs jegragn #f enxgiceiyingetation 300.
freshness t0.the cka con . Amount s_of
Th ek stio,s88 H38 by 3 WFRD. 4 PEeEtatincer qgy other
apaeatudi didleyicel Tha re@ditingstatibly 360indbd& £ tixodtdteat 302, a de-
the amount of pol yam de gol ﬁrrer ranges fromabout 1.0
mggkingounat 394, gpdia derogler 396, The rerenpBgstadion ${0 muy optionally
fu&‘ﬁletrq)né’iug Winask e%@ré%rh@&z’fﬁe‘f\ft ns?:/éivglhﬁ)jl%%mbélﬁ €8Hio block
pol ymer ?enda e h

contain, In addi tion to the
ing@M@dﬁﬂérﬁ@y@mﬁed&@@,ﬁbm@@?mswgimFégure 1.
of _exar 0 S -.0 NSW negs .
T g G 02 RS PRy ey s B g B! AR Smestans
unfe 304 de saksitRe a6lditddmatRed PESRGLlY &8loter PRYg8gned to a TBF
scavenger. The anmpount of oxygen scavengers other than
ordteyaatively puth anask gengsatedy) thenpask gengratep 3QB usypys 143 own
1 . 0 r . _0 | .
TH ol Bt prlfor e, AR APl ap Mot ST, The
deypdar30Gegent dvarputed altCSHe. oy CRESwIt ) hbased. dn thte repgivied PAN

iR TP e e L ot it BapkAf el B BEE. 1fthe

twePPDSS k) Sh&P Y tereN@daP AR fiel@ hagecl 9rddytoRfeladtiteyd®r to the
prepared with an alkali_netal/Al catalyst E_ackage and

regeivigfation dR0ehfide tveg PGSeda nek peres, ¢ figld gpdeclared to

od AR B8 by $005h ek 198 £000ches
[0828Indar d ATempatiatlyy ¢hé¢ AedoddiK] 3G thar esspute 4 PC3it(eig), using

CRPL atd thER b na R Eruit BESH Shitr st ae R krintadhpsed
ot HEE' - DPERNABIND IPE Th & 80 i PBEed BN sIRA PCS Rafiedrasbivid dasked

al kali netal /Al catalyst package and 4wt % or |ess of
P@Spol yani de that yield oxygen transnmission rates (in a

m b I . . of ' [ :

0By oo Thalpeyint Habich 20 Has, HEY B BLGId (HeicBeived PAN
aghés<tr moeel thah dwstdrbé TRisnbéoamke -thbaseeivinigy staibn 300 may be

pol ymer" describes a polyethylgne terephthal ate

honopol ymer or copol yner which i s pol ycondensed

entirely in the nelt phase, and is distinguished from

a polymer prepared in the nelt phase and afterward

further polynerized in the solid state, as evidenced

by an increase in |V after solidification, typically

by heating. O her polyethylene terephthal ate

honopol ymers or copol yners useful according to the

i nvention include those polycondensed in the nelt

phase to a desired mninumintrinsic viscosity,
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to resonance stabilization of a benzylic radical or
cation by the adjacent sp2 carbon in the aryl ring.
wah@sareho ri ng may be, for exanple, a phenyl rP@IyUS2008/004003
anot her polycyclic aromatic ring such as naphthyl .
Preferably, at |east 50% of the am ne residues contain
aldovatel invee theinhoHecTIBE giridlighchSIBI has a AFIaf Lty loiva. FWigdtpmultiple

oxyal kyl ene hydrogen, .or nore preferably at |east
T8Bso ¢ ehecats e t?lssrqfe@fgnwﬁ%%wh 300 béﬁﬁyqqc%wrfgajrsaegtw 300
d&eRHhes! Rhy@ THIOLRE'P RRPRChddil&e Bl y@@hﬁ%ﬁlr@rggairﬁ% each

resi dues of adipic acid and nxylylené diamn one
passiide LFlchereppinding tietts udlotatiedddslds.di ng to the

ntio rise adipic acid residues in
[Oggxﬁnts %Fgﬁ*ggg Te of atl east about 50 nple % or

[08B82] east 160 n@l eethodforlindiea@tihg 20 TBR €o %hieh APANARId is
80 nole % up to about 85 nole % or up to 90 nole %

adgresi®dt o 95 nole % or up to 98 nole % or up to 100
% based t al
Ugé]e (Z)I ygfn & de?@ghﬁm&}foﬁ of'e ﬁ%ﬁﬁﬂ?ﬁ(ﬂ i%ox%%!r&r{ééérf’e‘%ﬁﬁn%% PCS
bmwﬂwanbddQUNﬂkﬂ&e i nvention conprise n}xylylene

Lam ne reS|d for of at. | east
o531 "Sohm! o 15 Ftra o BhtiockBenbd EORpTisi sk hgPCS
wffﬁ'aem%k%e%a&l@%hgggla{f@& € Yhe WBFL O about 85 nole %

or up to 90 nole % or up to 95 nole % or up to 98

loﬁ%ﬂe % d&r upThemethodef empodimentd porapssingsendingra date block
| am de conprising 100

ln%tdzlh% ﬁ% ?ﬁl\{ﬁéld?agﬁl;tlﬂn&n %Qgefdofgé am ne residues

[0686Ipri si Bg r eﬁ‘hdlmae‘:thf)d@mlﬁraelyafnel’m'remlﬂtdlih&l‘enm’lﬁ-ﬂe&herein the

ch a X a e. In yet another aspect, the
ﬁﬁi§5§§éﬁg g%égbg]ng to the present invention
{oormq I ncl gde aTRERMNBEasGRERN ctied iV ARA 380 wh@rein the
100 nol percent adipic acid fesi dues and from about 80

magkingof the %Cﬁ evitiethie TRI/is\nectozuiied by thét-wissimdedid o-2salditdon of at
X & €si dues and

le?%eot[{ée?{ ?F ﬁg?%%h %&nlenagE r%gls){)ot u(gst fig rﬁlh e pol yam de

[OG&&]h confiri si The Hhéthod! & ﬁﬁﬁﬁﬁ he df ensddimeatOBi®Ewherein a

Retheo e EX b b reeta G0 BET abiedi ey PNt the ey are

mgg&dmp{tﬁ NeLGeT hered. V! enedl am ne residues, based on
the total anount of carboxylic acid resi dues and the

(008%al _anBunt _Bhe aithed pbenbotisent 7 Wélepeilny:hml\bl biteafthe PCS
ar%%nE f islr QQ\I %q:g OFH‘leeP§§,r @ggg&q#%g%ﬁg%, 8?13 subset gﬁhe PCS.

[OD@(])]Y( m X9| yI e’mie aﬁétha&iad &) anf oie cARFENbYdiMEn e 3B8eadlerdd the
@gle percent, or at leﬂft 75 nmpl e percent, or at |east

i ggneratadcnperfopming CRGancadinggyith the Sl field.
[Ob@ st 90,qDl eTH@ he&Rbd a8%in @hy! FRYF eArbddhEn @eWherém the

| east 96 nole percent, in"each case based on
ma@t Bl gamerateddfased pd/aa'Fthessngmecttq thetPBFpol yam de

0GR ¢ ocTaues ™t ReThBFHETimEnf i b herGnble fRRittaencrated

bymhyam@emmmcmpg b6 €M, NOods ABbidrg ol ghdnt@Othiml the number
rcent, Qr._up. to 10nol e percent, or up to 5 nole

of Q%E‘ﬁf ang N Bﬁ”‘tgothﬂ %Péerdgr% hits.one or nore
[O@gﬂ' ti onql? Ca’i‘ﬂ@%’ﬁ’e'th&d épérﬂb&ﬁﬁ'le%Q§ Witk }0hel R sk is obtained

exanple, from2 to carbon atons, for exanple one or
nore aliphatic carboxyllc aci g_residues having from
7-12 carbon atons, such as residues of pinelic acid,
suberic acid, azelalc acid, sebacic acid, undecand|0|c
aci d, dodecandi oi ¢ acid, or 1,4-

cycl ohexanedi carboxylic acid. In other aspects, the
carboxylic acid residues may conprise isophthalic
acid, or terephthalic acid residues. As used herein,
the carboxylic acid residues may be provided as the
free carboxylic acids, or the correspondi ng carboxylic
aC|d derlvatlve for exanple dlcarboxyllc aC|d esters
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pol yneri zation of a diacid-diam ne conplex fornmed by

conbi ning a diamne and a dicarboxylic acid in
wa@e@saizonet ri ¢ anmounts. The di aci d-di am ne coP@I/EX2008§04003

be prepared either in situ during pol ycondensati on or

in a separate step, for exanple by conbining and
bihbatairy gn i phyjug ahe Tl with angeaferdtioe nthitaix. ne and t he

i.carboxylic i d ile _carefully ntrolling th H
offedf heaqddous 106ITBE9H.of crtadiest T vthsein Heeqnale pnd the
gaHr A RS RIR fHASRHsAs starting materials and heated

to a polynerization tenperature from about 2400C to
about 26400 af & ptebsure of about 0.3 MPa.
Al ternatiovel] yo an g@ster formof the diacid nmay be
used, foQ)e a be(iur di methyl ester. If the ester is
used, the reaction Il be carried out at a relatively
| ow t enpet a® uPe,! genkrally from 800C to 1200C , unti
the estergi@¢ gopverted to an amide. The m xture is
then heated to the pol ynerization tenperature.
[00apventi qaal Takahythod JTRNHWiMEEH 1L WHArERANEu3@s 7 and the
pol yam des_of the invention. Such catalysts are
gehesator martrixismsifalpybes of Pol ymerization" 4th ed by
Geor ge [ 004;, "Seynour/ Carraher's Pol ynmer
Chenistf?"qgtﬁ gd(}eg gnd expanded 2003; and " Pol yner
Synthesié? Wh@opy(hnh Practice" 3rd ed by D. Braun
2001 . The @ol ywero bl ends of the invention may further
conprise @ 4rgngitjop petal as an oxidation catalyst.
Al t hough we use the term"catalyst," the transition
netal may’ of fay nbt! bk consumed in the oxidation
reaction, or i f consumed, may, only_ be consumnmed
00&8bor ar 116y b heSReBPRioR kit b2 exheasipt Heeaags 8 and the
geebh (68 nfdidhEis allB1IaRUNt of transition metal used in
the i nventive blends is an amount effective to
activel y Iscdven§e ®xygén.0 This anount may vary
dependi ng on phe tg ansptijon netal used, and will also
depend upoen t eodqgrée of. scavengi ng desired or needed
in the appIQC tiony Fo? éxanple, one or nore
transiti dh trePalls,0 slich ds cobalt provided as a cobalt
salt, may be presentiin tjhe pol yner bl ends of the
invention in anmounts, for ‘exanple, from about 10 ppm
[0bg71about 185, OO@hpRARtHRH Jf eBiBodBmPRIM 2 hePinMNBquls Hradid the
25 ppmto 500 pp in each case expressed as fhe
gaperyior meAtrixhs asdpBOWsit ons based on the total weight of
the pol ynery bhepdsy N yernatively, the transition
netal may be present in the blends of the invention in
an anmount? of &t 9 éhst 20 lpplm or at Ieast 15 ppm or
at | east 25 ppm0 dor &t 1l @ast 50 ppm up to 500 ppm or
up to 75¢ ppmy 9r ¢p;te 8§00, ppm or up to 1,000 ppm
in each case expressed as the wei ght of the netal
atons baded o €né tbtdl el ght of the blend.

fpresent _in e inyentiive blends,. the trangsitiaqn
[Ohé@m may 'be @Fs%ﬁ}(waﬁf gmbadirentrlgw %5’2?%@5&0 and the
geBitor 3P tPRXMs taQ fBRGKE: 5, 000 ppmor nore, or from 100
ppmto 3,000 ppm or from 500 ppmto 2,500 ppm based
on the total weight of the blends. Suitable transition
nmetal s i nclude those which can readily interconvert
bet ween at | east two oxidation states. The transition
metal may be provided in the fgormof a transition
metal salt, with the netal selected fromthe first
second, or third transition series of the Periodic
Tabl e. Suitable nmetals and oxi dation states include

manganese Il or I1l, iron Il or Ill, cobalt Il or III,
nickel Il or IIl, copper | or Il, rhodiumlIl, Il or
IV, and rutheniuml!l , Il or IV. Suitable counterions

for the netal include, but are not limted to,
chl oride, acetate, acetylacetonate, stearate,
pal mtate, 2-ethylhexanoate, neodecanoate, octanoate,
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one or nore alkaline earth netal atons, alkali netal
atons, or alkali conpound residues, provided as a
w@ 2081y system and further conprise a cat al B&L/US2008/004003
deactivator effective to at least partially deactivate
the catalytic activity of the conbination of the
al um numlat®n8 &nd thelallkal i he earth netal atons,
al kali mgfal gtenmyy proaljkal i jconpound residues. In
one aspect, the PET polyners are nmade by a process
conpri Si r{)g ?)ollygoﬁdeﬁsilng;eal pﬁl yester polynmer nelt in
the presdnce of lallum nimlatnmt and one or nore
al kal'i ne gagth getal ;agons,; apkali netal atons, or
al kal i conpounds. The pol ymer blends of the invention,
(00991 ai ni NG ONELEMITALE oPEhLDARAR! 1 Bheredh M ORI 1Y T8 a%d the
prepared using the catal yst systens just described and
gemgratee matirigbisrastfedlowpon bel ow, bl ended with the one or
nor e pol ylana dg Iaonipo{ YgeS #r) c6)pol ynmers descri bed
el sewhere hereéin, possess inproved oxygen-scavengi ng
activity ohplr&d Wi @ h1PET Gbol yrers prepared using
conventi gnad capallysy sysgtepsy dn yet anot her aspect

of the inventjon, th ET, pol rs suitable for use
accordi ngrb t(g phg inv@ntgi -()Bnplrraynge produced by a

process ttha? Pnél tdeb & dtelp bfladdi ng phosphorus

atons to a polyester nelt contai ni&% al um num at ons
[08R@) al kallPne AanethadefonpresessinserPANgIH addregsing o B

Lkal i . il .
005 L) 0SS U B KO B g o v
blodpnichuding auB&NuUield aodr dinragkéd PO | nvention conpri se

m num_at o and on r re al kaline earth atons,.
ofbidh " elar Toeechn ol oetbadte g S0 e g Se DaTine the
mhskddBC SRR G B8sPaht ik 8Sbahg RBRtE] tdTHETBE:

titanium_zirconium vanadi um niobium hafnium _
(0083 al um22¢hr 8k ungthodef srhediment Bl epmprisingperforming PCS
A& witRthl AN B8R Ohq ERE L AERRY AT OF egol ng, for
exanple titaniumnitride, trtani um carbide, or
(00540t ur es 2Bher &t mdthed paid any ese offguilondimgnts il -2 2 Readrein the

rate o he pol yest er ositions. The particles may

ma ‘i‘&gtl aFB‘lgnégé?rﬂP%T%@gnsi tion netal conpounds

(00881 ai ni pg t hehahMTho@hs RPARPonE S BXbAiARALI Y L 2D G brein the
transition elenmental netals,” and transition netal

mabk tygenenhtaddiased o a THhobsigned ta B EBHRpri ses

[opbé]]ta”' UMysZi 1 6R0LUE, Y anadl i, , 05O BAEMAI) wherein the
ant al um chrom um f)ungs en),’ rm?yeb enum I ron, ‘or

POS dkedding dperdormeadrby CRG decodihe wadf thel teceived AN field.

spect, the PET pqlyners may be p a Yy a proc
088 i & @E- po%ﬁ%ﬁ@é‘ﬁgf R@O“SS%BE%@;&#{‘%&%‘?SSH@ & T
[0b58) Presence @heahitlol WA RMPMBRE 26 REmPrisiiY Feceiving a data
al kaline earth nmetal atoms, alkali netal atons, or

bla¢kaicludiogpotstisield madrefrasked H4S.ng, or after
ycondggsat iQn di;n rticl onpri.sin .
OBey umee: r (AP o0 AR aEbbiior e SR R amputing « PCS

withrthalre@sivehPan fieid. t ungst en, nol ybdenum iron, or
nickel atoms gr conhi nations thereof. The particle

[0BPRf er abidy: corpri BEthed ofiambadiment) 2& SAHBEISRS masking the
conftitall Htwidhea AL RS ARk BRinLANIRRA. toRRE THE I 0gen;
transition el emental netai's, and transition netal
al l oys, wherein the transitiom.atom conprises
titanium zirconium vanadi um niobium hafnium
tantal um chrom um tungsten, nolybdenum iron, or
ni ckel atoms or conbi nations thereof, for exanple
titaniumnitride, or titanium carbide, or mxtures
t hereof. Thus, the PET honopol yners or copol yners
useful according to the invention conprise, as a
catal yst system al um num atons and one or nore
al kaline earth atons, alkali netal atons, or alkal
conmpound resi dues, optionally deactivated with one or
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More than one conmpound contai ni ng hydroxyl group(s) or
derivatives thereof can becone part of the PET
w@eiogiere? All the conpounds that enter the prPCEES2008/004003
cont ai ni ng hydroxyl group(s) or derivatives thereof
that becone part of the PET polyners conprise the
[Obglr oxy| 300n”pmhenrhet}ﬂadeoﬁm:hlbo&in®éntaﬁ!9 comerisoigoengaring the

cont ai ni rou de tives thereof
reChiye %%éqyﬁﬁ i ampeR R %"é{E& dd up to 100.
[00bBg) " r esigduesThalimdindd aX YA ahyBRd bmocﬁﬂ@ﬁmé@ Jwi¥rein the
derivatives thereof that becone part of the PET
Inpékyn%ﬂ@qﬁéﬁuwsdﬁ@thﬁgBﬁbrt|on of the conpound(s)
ch rengi ns nt PET ners afte
OB ounace) s TeahdBalan hied O SrshiElimel 25530 arhareip the
maak mg@tlelrﬁteﬂCbafiegroﬁLHJ'([‘E‘l a@mgﬁi@d to/eiid TBFs) thereof and
further palycondensed to form PET. pol ymer chalns

[008tli ng Béngt AheTrathpdpe ingpy opgel qwfaﬂdaw %%d&erem the
o e R T
[0a6Pect s, 3tthe @henmnhndaelﬁ%ﬂyhmmm@nmmnhmmnuw2930 wherein the

copol ynmers . c rise; (a).,a boxylic id.co t.
mSRir EERTr i TP ciodPerbth e G SR g oo, RS8R o eige not
grahtdr@sh tB6 niphiRYFPADBItE @t AW BEingf thetrRiBPéM Jfatmcmts

acid, or derivates of terephthalic acid, and (b)

[Oﬂ%ﬂr oxy| 38onpdneanparatisr fosiindicating @aEBFgo wisich % PéiN field is
(ﬁ 884.q92 ol e% or at |least 96 nole % of the residues
0 etﬁylene gl ycol or 1,3- propanediol, nore

[0p6'ef er abBg. et itk eppagitycof emlzglmdnn3b dddfipriting aRES gevierator

of the .car I acid co resi dues and 100 nol e
o BreeBREinBe LAY H4 FOEFNSGuAeN o5 dues i n {he PET
[oo@$1y mer s 37 Modirhk ﬁ?ﬁa%ﬁs Bﬁexﬁb&ﬁarbtm 38 ¢8: fk‘in?fi mHE ki unit
0O nole % or up nole % or up to % or

fongwtsglrg thel RCoywish aypaslp the mpask bging gelagedir theeTBHO

t
e e L e D
sehdiytpes dhtmblock mxadludmii thied? AN dTedd tyifitha Inha/skredm&t

/ or a ed j anDunts of ., onl
[0@’2 up to g %’P@Fa Hpagin a B’E‘g%f %6%‘9 “2%132&‘%0‘?{ erein
thbhRaslOR J@F?a@ﬁ@ﬁ@d‘to fe TBEI 1 respecti Ve Corr'ponent
car boxylic acid or hydroxyl, in thedf

(0%l vati ¢8s ofhe appptathall embedimentdh htehaltbn masking unit
pe%lf rsqgﬁ%%%s%lg%ﬁﬁﬁl%lﬁ Sg é)ncg F] o’{fﬁi Q§ E\'i 28 rrlloncf:ulésI % d@ltlon ofat
leﬂﬁahk%hpabﬂﬁhBC?heﬁha$M&hégﬁe®uﬁH&hyH&3rephghalate and

t hyl napht ate. In addition tg a diaci
[0@7 t er epAthal E@e ABPRFaGHs dfin apyang geraPO@l@?%ﬁﬁfiﬁ A0 W Greina

le%%!hdof thb ?O@&M&Xéﬁﬁhﬂﬁ‘ kHe TETREO G SNt £id Nﬁﬁt@éﬁ%@ﬂtFI are
nmers may | nclude one or nore additional

mﬁﬂthdfwéi; N hitsofyhe €Cixi d conpounds such as
ht hal gge 2 - di_car hoxyl d at Lve
OBER hal Fhe. 2 Be apBRRESE Bl fen L WihtAGhe bits of the
PChareoiie of e Nchitd ofktHel RC 8 da st NdipziftHe PO&, laﬂﬂ a subset of the
é%carboxylic aci d conpounds, and conpounds with a
'gher nunber of carboxylic acid groups. Exanples
(0bng! ude agomairhe odheAKBELY A EnPehdlsr BhESARARMY 312! Mierein
to 14 carbon atons, aliphatitcdi carboxylic acids
preferably having 4 to 12 carpgn atons, or
cycl oal i phatic dicarboxylic acids preferably havi ng 8
to 12 carbon atonms. More specific exanples of nodifier
di carboxylic acids useful as part of an acid
conponent (s) are phthalic acid, isophthalic acid,
napht hal ene- 2, 6-di car boxyl i c acid, cycl ohexane-1
, 4-di carboxylic acid, cyclohexanedi acetic acid,
di phenyl - 4,4 -dicarboxylic acid, succinic acid,
glutaric acid, adipic acid, azelaic acid, sebacic
acid and t he I|ke mﬁth I sopht halic acid, and
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al um num acetate and al um num i sopropoxi de are

preferred al um num conpounds. Stabilizing basic
W@bkwsilzzme acetate with boric acid may in sone PCHUSIV0EE04003

increases its solubility. Al um num i sopropoxide is

nost desirable. The anount of al um num present in the
thREPCH N yeriratngy pérfyrmhaiz0CRClaneodinlg Wwithshe P AN Meldr

at | east 5 ppnh or at least 8 ppm or at |east 10 gpn]
[08¥5lat | eddt 13hgspparrtugas|ipady ong of smbogdimgnts $iads, fygther

coBfiTiSiRY s (RO R in g o R e S PR Pifined to
thiedBld. on t he wei ght of the polyner. The preferred

f alum is f 5 t ) h
(0B Z b7 ¢ Brouhbe APRETaHS Shereimen s F 4 Bt oin Gipfiesh gerggator
cohQefS tROMFIQhtdHhel 1Badl) uBRIP a® (MUN) tode3 M BRMgh st EretBr than
atons. An ali netal residue or an al kaline earth

al k
thegruanbereafi e bits apdeN diekeg theeemberneloREl bitsal kal i ne
[0?9’9]‘ h metgl a Bgsa@{a%ﬁ?ﬂg ‘f”e@@diﬁ%ﬁtpfi X reld! thYmask is
orm or oxi dation ate, or 1t an alkali conpound’is
gemeedtedtbhydsinbhhermad pung the TR ndei a gentionhladtiix.
ound presegnt within the polyner .t or the
0578 ehod 4Bot y hBe abPasitas of Gnbiirgy Ao riaria Ngoupls 6 and the
gek ARl it r i8R FoR6ws ti mat e physical, norphol ogical,
structural, or chem cal states. The word "al kal
metal " orl "Gl Rali fe larth metal” or "metal" includes
the atomgim idpsoelenental state or in an oxidation
state Cory esp n%iqg fo its allowable valences in its
Peri odi c 'group. The chem cal state of the al kali upon
addition0 0 aPsd dbt! linmited. The alkali may be added
as a netal goppeund,; organonetal |l i c conpound, or as a
conpound w thout a netal. Likew se, the chem cal state
[00folt he alBal | The @pphFhtiRbAémbOdIRRADA6 Whebiad leqUBIsF and the
conmpound upon addition is not limted. The al kal
gepetafios mataxasiesifPhevearth metals include the netals in
Goup IAjangd & gup MA pof the periodic table, including
Li, Na, K, Rb Ss, My,. Ca, Sr, and especially Li, Na
or Klfqdmg m%§ahidaﬂtyamthepﬂwmy
concern, OLi0O mhy Ob® preferred. If color is the primary
concern, gNey ngy 1bgy preferred. The netals may be added
to the nelt_ phase as netal conpounds (which includes a
conpl ex I Y aﬁtﬂ Havkng count erions, anong which the

ferred_.ones,are hydroxjdes, ,.car ates,, gnd
0B&Fooxy | #8° ac The “DBRHERS Sl A Ereat AP bec sl GRtals fand the
gehnBPSBr MRNtix08ed fbllowk:S. Pat. No. 6,156,867, the
rel evant di sclosure of which is incorporated herein by

referencd. OrhRy0i fclidé the tertiary anmine compounds
and t he quat epnary armpnijum conpounds. The parti cul ar
am ne co%pqyngsosq%Q§t?dlare desirably those which do
not inpart nore yellow color to the polyner. The ratio
of the mdl & &f lal%ali Indtal or noles of alkaline
earth netpalo oo woliesi of al kali to the noles of
alum num (M Al nole ratio,” MAl M) generally ranges
[008DmM at beast ThHe dppaLituabf érabsdintbn? 46 witeréiin Megahls®.dnd the
or at least 0.75, or at least 1, or at least 2 , and
gensratgr Mtk i9ms fpllows apout 50, up to about 25, up to
about 20, up to about 15, up to about 10, or up to
about 8, or up to about 6, or yp to about 5. The
wei ght of al um num and al kaline earth netal or al kal
nmetal can be neasured by anal ytical techniques for
detecting the amount in the finished PET pol yner or
article. Suitable detection nethods for the presence
of alum num and alkali netals or alkaline earth netals
i ncl ude i nductively coupled plasma optical em ssion
spectroscopy (I1CP). Wile X-ray fluorescence
spectroscopy (XRF) is a suitable detection nethod for
sonme al kaline earth netals and sone al kali netals, it
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provided to the blend as an oxidation catalyst. It may
be best to add such transition netal either late in
W0 b@spol2yneri zati on process, or even during thBCT/US2008/004003
bl endi ng to produce the inventive bl ends. The PET
pol yners suitable for use in the inventive bl ends may
al so contlai® & dat@l §stt deactivator. By a catal yst
deactivatpr;wg meap a gonpound effective to at |east
partially deactivate or inhybit the activity of the
catalyst‘%ygténp A’cbnﬁodhdlis effective to at | east
partial | yo déaobtilvai elt he Icad al yst system when by its
addi tion g@tgyaggigven |eyel;, and solely for testing the
ef fecti veness of a conpound at a given |evel, when
kbher orsqbot ) t ' alat
RERal opar at e ABam R T AlhRRagfe 16 SHPEn Rualg g and
thesgemepatioy meatrini is g dollewe deactivator ("no additive
case") and/pr .b) e dded earlier, the rate of
nelt-phag% gopyé%ngeﬁsitﬂonlu der actual operating
condi tiofs tol%alcdhstaft lItl V! target is reduced, that
is, it tgkes fqore ¢iejte reagh the 1t.V. target, or
the 1t.V. 06 hhq QPI rlisor duced at constant tine
relative Yo't He 'nd alidtilve’ cise. The cat al yst
deact i vatbrOnfly Oallsol r éducel t Be rate of AA generation
upon nelting q@rticles relative to the no additive
0088k t o I68wer Theappenatuistafermdrodohenind g avterein Mreqwalg\il and
| evel s .in l.de ticle, such as a preform
ﬂ?é%%?ﬁggrpgngﬁﬁga%é%ﬁ??%e case, and preferably upon
nmelting partiol @ havingotanolt.¥. of at |east 0.72
dL/ g obt g npdyf pom a, Mgl ty phaseypol yneri zation. The
cat al yst deactivator is typlcaIPy added late during
the procédss®of Ranuf@clurling th® PET polynmer nelt in
order todion 0 tthel agtoviotyl of @atal yst system during
subsequenf grept gprcessi ng steps, in which the
catal yst system woul d ot herw se catal yze the
ersi of aac I r [
oty s b e P o A E MUk et TBF.
[00B&] f or mati onThe appammtAdofrmebedisent 53 panptieing a transceiver for

subsequen nversiQn to Left untreat he PET
rSE iR St bk anadna SRAN 6l tndf REARGR on rate
[0086) NG X6 USITAB aPpatdfulWfiedibod@ndhi84 cbhPrYg a de-masking
contributing to an increase in the AAlevels in
upit fordecapkiang the spaskied Ho? yiddra maisk, thepaash bgingirelatedyio the
Tfpactivator can also help thermally stabilize the PET
pol ymer nelt near the end of nelt phase
[0p8YVlycondébsat Tha appdratus iofigmbedhéntnsh vdiprisingauPES decoder
for exanpl dyur i nel t bl [ nd. pr ocess
fof RuRTTVE BosyirerdBecnit chn PATL AR LR BEQAERE RS TS,
[00B8E T eagli ONThARBhEr26S uE i an§ bAa¥Lerh BRI NEBE Hodivherein
in the highly viscous nelt, a route to formng nore AA
ﬂﬁﬂé@ﬂ?§ﬁ%§F&ﬁ§$€n?dﬁhﬂéi??thnre AA. The catal yst
[o@?@]"? | valgr | q‘h@gg)pg%ﬁg leix‘?gﬁ%%f; Bfér%o&’iﬂgéﬁthgﬁ-f)%f, wherein
al'um num conpoun or alkall tal ‘conpounds or
thelkatk isegeperitedririsad onaPBliaskgwed & #hel TBEonpounds,

Is it _add at the commencenent . of . .
1033PY c oncdRear T5R AHBEHILE 37 % G6Y Phe PHIMBed iR 56-58, wherein
theaR@$ Mbidderdd h\ORW deéodepe metal catal ysts and hence,

the rate of polycondensation..1§f should be noted,
however, that not all types or forns of phosphorus
conpounds are deactivators, and if they are not, they
may, if desired, be added along with the catal yst or
at the commencenent of pol ycondensation. Suitable
deacti vating conpounds are preferably
phosphor us- cont ai ni ng conpounds, for exanple phosphate
triesters, acidic phosphorus conpounds or their ester
derivatives, and am ne salts of acidic phosphorus
cont ai ni ng conmpounds. Aci di ¢ phosphorus conpounds have

oy = oy



0.5 to 1.5. Conmpounds of netals other than al um num
al kali netals and al kaline earth netals al so react
wowak/1pi2esphor us conmpounds. 1f, in addition toPCT/US2008/004003
conmpounds of alum num alkali netals and/or al kaline
earth netals, other netal conpounds that react with
[00BdE phor 9. ¢ orpEpasis atuLfop peseBsingtshPAN field aidduedsing a TBF.

phoruys conpound added_ |l ate_is desirably in excess
logggfhat qui r apaa%ﬁﬁewanﬁémaﬁeéﬁeappsmgmr%scewerfor

re%@i%%ﬁaltdﬁ% bideR 1HBQ§HT%°£ PANE RERCAME S rhE&3GH |mEs conbi ne

reactive netal s present. The pol yester
[088BY mer s 63sef {Ilhefaqsmamtelsmrﬁembpdmerptcﬁ YeranphisiogdsPCS encoder

conta| aIu s Wt hi e of 5 mto 100
mrﬁlnpg %@EB ?&ﬂf%ﬁ#ﬁ%%ﬁgg ppm bgged on the

[0eeitght of63t he ThelaypattusROEMBBAIMeHB2ddeh pHdiAg a maddking unit
of all alkaline earth netal and al kali netal atonms to

for masigngthegprmputad Fim withrismask, the maskheing relatesstoghe TBF.
l1to 1 I, r

0B97) 7 at £ &% 20 TEapparath®ofenioodifientsd cdlpsiben BRfhaifor for

commuarifg thelraceived mdsked PCHesdrtbd ,comppwd irmlska‘lrﬁ@r& of

phor ound be.added ea I
OBRBE B" o5 aclbE ARG br e dsdn ag5 one atentbodaiehin PEiat rgrein
th@thgL%gpm@eagggh@@toamngpf|naI anount added late in
t he course of pol ycondensation or thereafter but

[088Flor e s&5i di fli auop@ratale agspRay aee of embedimeanss 6d:64Twherein
t th

A e e B P P P T BE O por s

(06868ipou nd 67s adtie dpbanta&ut of drhilsodimlent Wmerdmn]mé ackk gegrator

cPRGEET5h Thale bgedBe et HoN 26 i shimibtt Bidnses than

tHerhdrﬂBeerqu@S“Bﬁts‘hfndaN @hﬂ%:mwmlﬁeepmm pftd. an al kal i
metal or an al kaline earth netal conpound or alkali

[0@89ﬂpound 68t Thagpraragiysias imany onkef grobgdioremén§atiiowherein
HeARES bOMbddl 96 8RR bl ANERETSES Of o (i epmRlsNaL i on
of an um num conpoun an a conpound,
[oahéal i ne Aﬂﬂfotdghrféhﬁireﬁ Gﬁﬁ@ﬂmﬂen@raraldéad:mbétbmnd pakbieular

r.ioys ways. ipn which alum numc npou t he kal
COH&JaPme%%rp%%&hd cabiis g RlAToTE Gt BAEEA) aleaﬁwzmutorhe other
fe@itﬁ@é hn& QIERHIG of ﬁpvmo@éjaﬁl%mhﬂgh§ w@tr}fj@rrwi(efloﬁd&hgf RAtures
and their points of addition are described in

arpelemaps. il havmethiodsogdloagaharty prowidedrherein mey be }nmlp;e' mented
refer ent an further el ab t.ed up

mbglcgw ;pug% )P ea?n pt ef{(;:ug}s%rorrglac tan én%VO 3 et o mrputer

readilgei sftbﬁagtel ﬁfedheﬁdbt' CditeUtﬂSaelbyV\&I@bﬁeidiq)dﬁpb& cSinpgeer or a

of the process i s conducted.  The

prdgesart (HEp og?caeeegeraeaé%@a §toypegegiyms include a read only

m@ﬁ%?y‘ ROOBYE 'aof‘argfonpﬁc@&ts%eﬁ%%h ARART), 82 QS c_he Qnemory,
known as transesterification n the second stage

setmgonrblctoxphamerjpd@om magnetio Imegbareucfnas(mfamaﬂ band dlsks and

o6 BBt RSB CH, Syl fis op-ROM
dlelwtamﬂmglthbvéaeahr&dleﬁe eOvDR).t he rrel t phase process to
the desired |t.V . To further illustrate, a m xture of
[0gL&tlor ~nSuitagiecrrasessprs mchadey by vb%%frxemlea% gfmgrad purpose
v
préib«%r@gxg%%ebl%l gggﬁ%? p?rgcre§§(geﬁ crn?{; gt%lagg)wéc;éﬁ%ﬂ éﬁghgltal signal
glycol, are continuously fed {9 an esterification
reactor operated at a tenperature of between about
200C and 3OrJOC, and at a super-atnospheric pressure
of between about 1 psig up to about 70 psig. The
residence time of the reactants typically ranges from
about one to about five hours. Normally, the
di carboxylic acid(s) is directly esterified with
diol (s) at el evated pressure and at a tenperature of
about 240C to about 285C. The esterification reaction
'S contlnued unt|I an aC|d or ester group conver3|on
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or nore reactors operated continuously, one or nore
batch reactors, or even one or nore reaction steps or
waawssrrges performed in a single reactor vesseCT/UT1968/004003
residence time of the nelt in the finishing zone
relative to the residence tine of the nelt in the
pcegsot YRERY, at plomalzipnd miroptocéssors, ede oFmoremimm}:epcésaors in

sone, r eac. t he repoI neri Lon, zgne . .
A XRPRUOBATLS pHOST Pt ap ot BaniiEbnbRlr iR ton Shcifi
IitbgFaa€ CiNith (ABICHFictd PR&rhhith Shle Thté meayse(pmﬁ%)tcﬁcmts,
t he second hal f of pol ycondensation. O her reactor
agjeathendypagf mdegrated eiscyib ileprd/or psbatganagtunet he
hRbshi n I
OG102E T " BB Aoblo R R LA el MRl FRBMlement
a rddo firegpehgyntara h 2@l erfoZ oseai nandirehds tianisatit fugewe mait (WTRU),
desi s that the latter zope freq
U%ﬁs@flat@gergtt @thregﬁepaf ORPRFAIReT BPEF IR r{?.llsg RNE), or
afP@Dst B@mﬁﬁ?errat TRE WL th@P el AsddNf 961%99&615&?%1%1@%&!\11%
zone. Cenerally, each of the prepolynerization and the
1nﬁplﬁm§h‘t¢\cb iy bﬁ axenpnd/oe soltwave, suchears esamferm gideoapamera

e’ eac‘;lhgon \6esse nlgert 8 epoh%nﬁ E\;lgen and aker, a
Ir‘P|n|$h|ng ré) otsr & aPS egugﬂ E g%rles ds? %ﬁ%
midroph&ad)td neleusid efaseiver, aheamnfréacndaﬂeewfa lkb?board a

onester poI ner. The tenperature applied to the
BB’&F ® medpl eoraéfequwecwl%at%@w FRdip yndps liguid crystal
0 i f
S Tt B SERRCLERY 0 BBl RALED) B i
a fligniad mwsgc pbawyer,rapeds player, reavigle¢ game playrerinoerille, an Internet
ctice rde
bR ERL aSo RVt PR TogsT seRetp Bhitrk WA P af DAY Hige Band
((PWES sedckulé.n the finishing zone may be within the range
of about 0.2 to ,L20 M Hg, or 0.2 to 10 nmHg, or 0.2
to 2 mm Hg. The *al kal i ne earth metal or “al kal i
conmpounds may, if desired, be added to the
esterification zone before, during, or after
conpl etion of esterification, or between the
esterification zone and pol ycondensati on zone, or at a
poi nt when pol ycondensation starts. |In one enbodi nent,
the alkaline earth netal or alkali conpounds are added
bef ore 50% conversion of the esterificationreaction
m xture. For exanple, the alkaline earth netal or
al kali may be added between the esterification zone
and i nception of or during polycondensation or at the
i nception or during prepolynerization. Since the
al kali nmetal or alkaline earth netal or alkal
operates as part of the polycondensation catal yst
system it is desirable to add the alkali netal or
al kaline earth nmetal or al kali compound to the
pol yester nelt early in the polycondensation reaction
to provide the benefit of shorter reaction tinme or a
hi gher nol ecul ar wei ght build-up. In the
pol ymeri zati on process, the polyester nelt is forned
by pol ycondensing the oligoner m xture in the presence
of an al um num conpound. An al um num conpound may be
added |l ate to the esterification zone, to the oligoner
m xture exiting the esterification zone, or at the
start of polycondensation, or.1j4o the polyester nelt
duri ng pol ycondensation, and preferably as noted above
after at |east about 75% conversion in the
esterification zone. However, since al um num operates
as part of the polycondensation catal yst system it is
desirable to add alum numto the polyester nelt early
in the pol ycondensation reaction to provide the
benefit of shorter reaction tinme or a higher nolecul ar
wei ght build-up. An alum num conpound is added
preferably mhen t he per cent converS|on of the acid end
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The manner in which the second liquid streamis
i ntroduced and the source of the second |iquid stream
WO 2008021209 mi t ed. For exanple, it may it may bePCT/US2008/004003
desirable to treat and additionally process a portion
of a slip stream Once trea&gg]N%pe treated portion of
a slip streammy be circul a eé ack to the finishing
Wt lis clatmadad¢:her exanple, it nay be desirable to

i ntroduce, a slip_.stream(second |i qui trea into .
the ¥ini smetl*m‘l) Bighdirtng 3 &%‘EPOWYJHM?‘H?P%MQ which a
pifgg?m&ea%kﬁswléageﬁﬁn%eﬁ-afckﬁmvmdg@ﬁiaﬁf (BARY _fli%fezﬁsgﬂhkessed,

ymer produced in the nelt phase process.
theamathedtcomerrdsingat or may be added into a slip stream

taken framth r xitin final

pol ono eﬁ%% %)A;N rcglgé% gerquaeﬁ1 § ?%@g)r %%ﬁe toéldthr?alc): if;lﬁlg’

t he thiasldhgrtha®Q8 with aimakpthdinabkbeiry tdlgted! toREE MBFFNand

is taken fromthe nelt phase streamexiting the final

r eaaeaﬁ!na % datriblork hr}ClBgW&rth@d)n‘bN difdd agd the sashgd PCS.

inhibitors, colorants, reheat additives, or other

additives can be added into a slipstream dependi ng

upor.t he Thet netbkod of clae deghieranetites maikt isea gompoeary flow
n.it ti mate | i ion. Any one or a mxture of
ldFﬂggéaggh@§?§8§dﬁggh%ig%gntained in the second |iquid

stream Crystallized polyners that are catal yzed by

al um nun al kal i ne earth netal or alkali nmetal systens
tend-t o Bdegpehedef climpaybersinthampskipgpprheRFPwith the TFI

isgskf%wn\éﬁ by Bif S &'oghl?o@%' ﬁ%‘t%%rf%t ?&Is@'o}{é B8t Phhe PCS with at
ntinony Systens under e sane polynerization
leastnatict hibnftheVBFEover, the late addition of a

phosphorus conpound to pol yester nelts catal yzed by

al um nunf al kal ine earth netal or alkali netal systens

prodgces ToR! MER0E oMl MBRr&hYSleAbtH éathe TYS and a length of
evenhi gher L* col or val ues or higher brightness

theel Bk axgediffgrerieandoN ghissgfitbe I3 lears enasheidonithady bitawé the PCS.
sonewhat higher It.V. For exanple, the crystallized
pol yester polyners obtained by the process of the
i nvent i o heauethad of tlaixh 4avhé@eas théN, bitsrofdhe PE&sdre®e of first

r, at. le 65,..0r at. le 70., Once the desired
Nﬁ%‘?ﬁ?ft*’%?’?ﬁ’d?ﬁé&?’"ﬂf’é th%?’?fﬁw anda adhsst Hrey]?rgﬁ- in the
nelt phase reactors nay be discharged as a nelt phase

product and solidified. The nelt phase product is
pr o®essedhegnethgd of elagmflorheresn the BESamgensretasd by performing
' ; e t | Z I e
oo BE L En- R RHEACOR O3 le S RO BE S AT e,
particles is not limted, and can include regular or
i rregul af, shaped discr.et articles wifhout limtation
on ?’hei r &‘@ierFBE&"Srfg ,Cfﬁ‘lﬁb 0’@??’(@“‘5?% qas ﬂﬁgﬁ’é%r,ate& %ased ona
tefiHoe4 91 s i@éxﬁh?' @FI) &6 {oClelpBBhaped pell ets,
conventional pellets, pastilles, and any other shape,
but particles are distinguished froma sheet, film
pr efor s trand r,.fibkers. The nmethod for .
Dol 15 1y TS PAESE oP el d i Beseyh e Frakinsrderuie by sanierting
thp ﬂutiamng]; anridi, Ii‘lf)i daf'dlte,eM. t?qetf@g néK graaltér thml ﬁ}@rhb dlpﬁbme@ﬂdms bits
pol yner fromthe hase process nmay be directe
any (hﬁﬂgEP%P%?“@FgEEFéBVScut, or both directed through
a die followed by cutting the nolten polyner. A gear
punp may be used as the notivesforce to drive the
nol ten pol yester polyner through the die. Instead of
usi ng a gear punp, the nolten polyester polynmer nmay be
fed into a single or twin screw extruder and extruded
through a die, optionally at a . tenperature of 190C
or nore at the extruder nozzle. Once through the die,
t he pol yester polyner can be drawn into strands,
contacted with a cool fluid, and cut into pellets, or
t he polyner can be pelletized at the die head,
optionally underwater. The polyester polyner nelt is

.



Exanpl es of the kinds of shaped articles which can be

formed include sheet; film packagi ng and contai ners
WG owR/129pr ef ornms, bottles, jars, and trays; rpCBEUS2008/004003

tubes; lids; and filanments and fibers. Beverage

bottl es made from pol yet hyl ene terephthal ate suitable

for hol ding water or carbonated beverages, and

Eeat&set ’Iﬂnevméﬁlgtﬂ bbﬁlhhﬁfs lS\lthetgébnl the ﬁﬁlshgbdib:ﬂ@ined by binary

ver age .are hot filled into the bottles are

m@ﬁéﬁ%}’&aﬁ%ﬁ@ BNYGRYIPLITEE which are made from

the inventive blends of the invention. Exanples of

trays are those which are dual ovenabl e and ot her CPET

trayld. Sliheab¢tbodef tlais Fwheneak Mepuals 6 ahdthagemeratoematrix
is%n%xﬁnging the inventive blends or conponents of the

ifvéntive blends into a nelt processi ng zone and

melting tihepparvia es to forma nolten pol yester

pol ymer qonpogi {i qn;; and forming an article conprising

a sheet, strand, fiber, or a nolded part fromthe

mol ten pd® yiret 8orbokition. This invention can be

further io lusorated by the additional exanples of

enbodiwe%tq)tgebeqf,lalthough it will be understood

t hat these exanpl es areincluded nerely for purposes of

illustration and are not intended to limt the scope

of the invention. EXAMPLES Exanple 1 In this exanple, .

f ourllpol Hiemethed @bclagnd whengin Mequrld 7ard IRl gengsator matrix
is%ﬁ?%ﬂ$ﬁ$ing the PET pol yners descri bed bel ow. Note

ffa ol'ynmer Blends 3 and 4 differed even though the

same PET Ipadl yorep wWasl used because different quantities

of cobal r d . (The nmetal quantities given were

deterningdmﬁyglgdS§Svaly Coupl ed Plasma Optica

Eni ssi on 95 c{rQSébdyICICP) and are set forth in Table

1A. PET-D vas0alPHT lcapol ynmer contai ni ng residues of

di met hyl ot gy ephghgl at g, ethyl ene glycol, and

cycl ohexane di net hanol, wth cycl ohexane di nethano

resi dues representing about 1.7 nole % of the dio

resi dues, The pol yner contai ned. about 210 to 240 ppm )

ant il#ony I'hg odf ¢lgim 9 whereghiaamalsbandhin genspatppmatrix
is 89 rppR ranganese, and about 15 to 25 ppmtitanium al

provi ded as catal ysts; and further contained an

i ron- contlaiti dgOr éhelt laddi ti ve, a UV dye, and red and

bl ue tongrs. FEH-H wasgprepared by first

transest%ru{y'ng t he dthrboxylic acid esters and

diols in"the Lr s&nct of lthe manganese, anti nony, and

titaniumOct alydtd. WAfted transesterification, the

phosphor ys @angl gt hery agdijti ves were introduced to the

reaction m xture and the reaction m xture

pol ycondensed to an intrinsic viscosity of about 0.625

dl _/.g. The nolten T. was then lidified elletized, . .

o P B HeshpRoL T S bl bl S8 wlhgsmer GEgatrix
ishe fallbwditrinsi ¢ viscosity of about 0.78 to about 0.82

dl /g. PET-2 was a PET copol yner contai ni ng resi dues of

di met hyl terephthal ate, ethylene glycol, and

cycl ohexane di net hanol, w th cycl ohexane di net hano

resi dues representing about 1.8 nole % of the dio

resi dues. The pol yner contai ned about 215 to 245 ppm

anti nony, about 45 to 55 ppm phosphorus, and about 60

to 70 ppmzinc, all provided_fs catalysts; and further

contai ned an iron-containing reheat additive, a W

dye, and red and bl ue toners. PET-2was prepared by

first transesterifying the dicarboxylic acid esters

and diols in the presence of zinc and anti nony

catal ysts. After transesterfication, the phosphorus

and ot her additives were introduced to the reaction

m xture and the reaction m xture pol ycondensed to an

intrinsic viscosity of about 0.625 dl _/g. The nolten

PET was then solidified, pelletized, and then
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tenperatures being too high or low, respectively) with
simlar material distribution as neasured by sidewal |l
W@ bioglzees. Pol ymer Bl end 2 (Conparative) PolynecT/Bb2ngi004003
2 was prepared using PET-2 (963 g), MXD-6(tm) ( 15 ),
and cobal,t &o&c%n%{aéel( 2.159) as descri bed above for
Pol yrer élend 1 (Table 1B). Polyner Blend 2 was
i nj ecti of-nbl @ed ihtb Perfornms and bl own into bottles
as descrigbeg fon Rol yner oBlend 1. Polyner Blend 3
(I'nventivye), Pol | en was prepared using PET-3
(974 g),Y%0&>@(¥2$j(E5?gﬁ,%gnd cobalt concentrate ( 1
1. 25g) ad desriObed hbéve i Pol yner Blend 1 (Table
1B). Polynmer Blend 3 was injection-nolded into
preforms and blown into bottles as described for
Pol yiqer BihengledhodPef Yiaeh Bangdeth M @g@mtsi ME hnBAUh¥ "@dnerator
Bl end 4 was prepared using PET-3 (963 g), I\/l><D—6(trr%ﬁlr
matrix ¢ as @Hgveobal t concentrate (22. 5g) as descri bed
above i n ;Pql ygey ? qulll(ﬁable 1B). Polyner Blend 3
was injection-nplded into preforns and bl own into
bottles &s He@cpiﬁkdlfgrlPdlyher Blend 1. The ability
of Pol ym&x @Bl ends 0L t hiowghl 41t 0 scavenge oxygen was
eval uate I fg,t i ffgrent,test protocols: (1) the
CMySenseq%thg éngp(g)ﬁbg ﬁgaguring t he oxygen
transm s& dh Pafe las! alfuncki®n of time (i.e., OTR vs
days since blowi ng bottle) of a sealed bottle bl own
fromthe respective Polyner Blends. The OxySense Test
was 15sed Tae @etiudesntlagnt @sthereidlEegdaldt 1R and the generator
tenperature of 75C, which is rmuch higher than typica
mpHi¥ [easstodlewse tenperatures, in order to obtain a
qui ck, qualdtgtipgvg agpsgsgmght) of the oxygen-scavengi ng
characterjstics of a s | e, ver, the OxySense
Test exhﬁbiksgaol&M/%igggll}ofg ise ratio and is used
as a rough @ppr &xilnad i 6n 1of0 oky@en- scavengi ng ability
when conpard ng sanpl @sghaving wydely different
oxygen-scavengi ng characterjisti¢cs. On the other hand,
OTR has & §?g&ipiéhnll§ Hig%e¥ ignal -to-noise ratio
and is therefore a better test to assess
oxygen-scavengi ng performance over an extended period
of a. | eastndBod dys . phdckissingnal piggybikedTRKrestledgeniarténon-

n stretch- bl bottle i.e., the finishe ti
aherecefnrot PiurBeid s sporarBuroda oL EER. the
mEARmrdiagd ssion Rate (OTR) Test The oxygen

transm ssion rate (OTR) test was perforned using three

st r aeeibingve datd Blaskboekuderg pri2pirldeldfanshe aneskedf PAN check
Pal ends 1 through 4 . The sets of three bottles
SQ&&F%&%@ﬁéﬁ%i oned wi t hout cappi ng under anbi ent
condietmasisingithe masked RCR 2Gtlaadnask) theimdsiirheing ydlatealrto the
gout one week after blow nolding, then nounted,
T% 79, and tested for OTR using the foll ow ng
pr O%Qféﬁrﬁrin% PePRDLHER WRNhGhEIHARGiAPaHY tRE@eWREKked PCS.
foll'ow ng stretch-bl ow nolding for ¢ oxygen
transm ssion rate testing. Prior to nmeasurenent, each
bot t,l seal.e . ui 0. a. bras ate t
condet ed el i, 19 tiferBinn A s b Blpol Y low
identityt (THI) hesdphéditetlseeBBE. t he bottl e, while all ow ng
for control of test gas access. The nounting was
assenbled as follows. First ajbrass plate was prepared
by drilling two 1/8 inch holes into the plate. Two
| engths of 1/8 soft copper tubing (designated A and B)
wer e passed through the holes in the plate and the
gaps between the holes and the tubes were seal ed
either with epoxy glue or by welding. One end of each
of these tubes was attached to the appropriate ports
on a 4-way ball valve (such as Witey nodel B-43YF2).
Tubi ng (designated C and D) and connections were al so
attached to the other ports of the ball valve to allow

IIIIII Y | e a



The oxygen-scavengi ng performance of Polyner Blends 1

through 4 were al so eval uat ed usi ng oxygen- upt ake
wore@suzeaent s obt ai ned by neans of an OxySensePCT/US2008/004003

instrument (OxySense Inc. 131 1 North Centra

Expressway, Suite 440 Dallas, Texas 75243, USA).

Ceneral principles of operation of the instrunment are

descr8. be@hemméthodbof eldimnlp hderdiarthe mvask iggeherdtadbagsd on a

for uring Oxy in, Se ges the OxySense
tem%@'a idgntaty (%%g) "giﬁoetlheafl%ﬁt he Proceedings of
Wor | dpak 2002 publ i shed by CRC Press, Boca Raton, FL

(2002). The procedure used to eval uat e t he exanples i's
deschd bed hsahethodofylsém Hewbertdin he Bognlrcedingiip peifermed by

esplie SRS b RO Srebihel Qchifeabtalb e ashaseis N

a silicone adhesive. Approximtely 1 gram sanples of

Pol yner Bl ends 1 through 4 were ground and placed |nﬂy

20 M0 ampodretiod Tiee Isrpé%élrtﬁ at pigexhpRtdeackiavdedgrapent/non-
ackeRlvichddsidie (ffiAélT‘)dﬁ Q 9&&%%19%%‘%8&%?&2%19 $tow! (BBF), the

oxygen content In t e gas phasSe in e was
meBesluoetbrishgg t he probe on the OxySense instrunent to

nonitor. the re the t aled in t

o dtravingia LB AF R 8 Y BN GRACTHEAIMAYAPAN check
sequ¥ge Aes)el in contact with the OxyDot. The seal ed

anpoul es were_then stored in an oven at 75C and the

oxygeﬁlnuém a PRS withHbgdaessived BAN Beldzal |y noni t ored.
|
Cho Hanang ERE cbmpRia PERATKAS ARl Ayt vehRied Lo the

TBBnémadl s were nonitored: a 0% oxygen control in which
an OxySense anpoul.e s char Wi about
Bur GPPaaE TEORSHRedaasket 10 abbHhe EPrabydpdnre PES.
sodiumsulfite to consune the oxygen present and to

preventbacterlal rowmh), and a 2 1% oxygen contro
dgo elavg 9 vehegen fhe erasgowa@u teyapaegeflow

on controls were seal ed and
1d@§ﬁ8ﬁﬂ§?&§g§gﬁgggla dghgnd 2 1%control. Al of the
anpoules wer e nmeasured by OxySense on the initial day,
day ' zer bef or.e 0 an oven at, 75C. he
Gy 2% e T pr oA ifeR) Bherdnafe bl is 20hra08d bired on a
tehﬁ%r flow 318 w;vctm> §9IBnd Pt BRMTBEM, and then

teste about 3 hours after renoval fromthe oven.
Thr ee stretch bl own bottl es prepared using each of the

four, PoI .

por 236t c ATy PP AT b Y00 heth TR S BbffbR Bl b ot orming
cyiehit dedtgu(a’ﬁaja lckeckl@RCTérecodiifg wthulhiesetaived RAN field. of

three bottles are plotted in Figures 1A-1D,

respectively, and each set of data corresponding to a

si nglse batel endiBEd M ORI ROAWHEHENE tIF RBALNTTHISEhRHRID by
the OIR data. The x- and y-coordi nates for the

copyertingider T Ichpsing andM, Negode, &4 bpmg'trsomgéeatfethqnthe number of
I t R (i.

Pééé)gt\gr gtbgségﬂe%hﬁ%eggg;g?g%ce bl owi ng" (i.e
X- coordlnates) t hroughout the test period. For
exanple, from Table 1E, the y-coordi nates of the
non-1|inear curves at 20 days gives an OIR of 32.76
m /g, 34.12 ml /g, and 33.96 nlL/g for the three
respective values of Polyner .Bgend 2. By
mat hematical |y averagi ng the interpol ated OIR val ues
of the three bottles at day 20, an average OIR for
Pol yner Blend 2 at day 20 is calculated to be 33.62
m./g. By mathematically averaging the OTR of the three
bottles for all days-since-blownolding (i.e., al
X-coordi nates) over the entire test period, an average
OTR curve can be cal cul ated for each of the Polymer
Bl ends 1 through 4 (Tables 1E-1H and 1 1 and Figure
1E) Ckygen scavenglng was also evaluated by the

. g, o



draw ngs wherein: [0015] Figure 1 shows an exanple

radi o bl ock; [0016] Figure 2 is an exanpl e bl ock
waelr@gnameof a transmitting station; and [ 0017]PEi/gs20e8/@4003

is an exanpl e bl ock diagram of a receiving

L2142 Ll ST T ER SISl o v

pltggﬁbmlheﬂ/abknawledgemeht/ﬁWBUknowredgemheﬁt (RAN) fielddt addressed,
mted to a user equi pnent (UE), a nobile station

th(en?sapara USi SPEPTH M Bobi | e subscriber unit, a pager, a
cel | uipaiN tglbEPREGGenc (RIS er&iﬂog'ﬁ)?lpra%%bﬁtgaé‘tPAN field to
(PDA), a conputer, or any other type of user “device
g@upaﬁhePQB operatlng in a wreless environment. V%en

referr after S

i ncl u%nzagk%lﬁtu RIS asfklﬂgtt e%lfjﬁ§ wnﬁl@dﬂ‘é‘(ﬂ{ Qg gﬁsg emg related
tocthetTBI| £6d an access point (AP), or any other type of

interfacing deyice capable of operating in a w.rel

envid Hﬁﬁé?ﬁwel[ tospdmgyardata berdwinchiiag the FAN aﬁﬂlfé and the
mkp&kpd@0. The radio block 100 for data transfer

I nc udes one RLC/ MAC header 102, a header check

sequence (HCS) 104, one or nore RLC data bl ock(s) 106

a bl eck se ne a, . PAN field 110, an

2 P TR AR R g ey Eh sk Ty S pord low
ideh ek (BH1) ha6igand té e PBAN.fiel d 110 are coded

separately for error detection and correction, and a

separate checksum (e.g., a cyclic redundancy check

A e L I ST

mwh]eﬂn@@tf tlze PEN dridetihd TIFIOyi lsit4wisd mmdddloe? additionroftabhéeast one bit

ofdBE B wAHoRC Bret PECYRRERRAAL, 100 The BCS 108 | s

used for error detection of the RLC data bl ock 106. A

separate BCS may be included for each RLC data bl ock.
The 33aN flibel @Wt@t%@ﬁ@wmwm@wnbamh of the PCS and a length

o Ao begaeng AN of B AR A EREN NG bifhe POS

PCS 112 is used for error detection of t he PAN field

110._.J 00 Fi e 2.is.a X l.e Dbl k di r f a

Lr arashy? e stk Sisior staorm o Rt b NHig o AR S hugone of
fifseW bRs af WRRC Sa1d% denBs oPthPESOLAGh s%@amtt%% S,

devi ce. The transntttlng station 200 includes an
encoder 202, a masking unit 204, and a transceiver

206.30A PAN f p 02. T
enco % héﬁ%ﬁaatt Sesol?aaé&n%éas%%%ﬁp%ﬁge%gﬁl %i %?lgd]&ated by
pe&(bl'mﬁg myd:«amalluedahbbecleemc(dlétrC)myochagamh ¢hée PAN field.
redundancy check (CRC) encoder and the PCS may be a
CRC checksum gener at ed based on the PAN field 110. The
TaSIgING UtictapgAfabie RKSS GBS ng, TH . (1
TFl is used as a mask). The maski ng of thePCS blts
wi t I mask THenenabpr fer genemmgdthwnmhtbaaeé caddi teimmerary flow
v OR) operation). The
id #% s éﬁ€g$é36%§QEﬁchg%§ata bl ock 100 including the
PAN field 110 and the masked PCS 112. Wth this
schene, a TFl may be transmtted in a PAN field
W t hout using explicit bits to identify the TBF.
Bef ore transm ssion, a channel coding, (such as
forward error correction (FECjgcoding, rate matching,
interleaving, or the like), may be perfornmed. [0022]
At |l east one bit of the TRl is masked with at | east
one bit of the PCS. For exanple, when the nunber of
PCS bits (M is greater than the nunber of TFI bits
(N, (e.g., N=5 and M-I O, the TFl bits may be mapped
to a portion or all of the PCS bits, (e.g., first N
bits, last N bits, or a subset of the Mits). The
opposite case is also possible if Nis greater than M
[0023] Alternatlvely, t he transntttlng statlon 200 may

. NN N . NN N



or alternatively with a mask generated by the mask
generator 308 using its own TFlI. The de-nmasking unit

w@eebsaz2put s PAN bits and de- nasked PCS bits. H¢BEUS2008/004003
decoder 306 then conputes a PCS, (e.g., CRC bits),

bas on e r i ve AN f.i e nd. conpares e

cormit oo TR AT fet A b PURRERRRr AR cpmyerts the
TFI/\mltE’ﬂ%nﬂigkgﬁingd %WETM'; Ng cods; (BJE1 beitghoblgtdatbftlish the rguorgber of

.ared tao bhe ressed to the receiving station :

p$§ teeandaly m%nﬁmsbeagw@} bitfe PAN field is

declared to be not addressed to the receiving station

300 and then may be di scarded. [0029] Alternatively,

t he dfecoddre Gparatas of olapmt 3 vah@EB) tHeangsk isigsineat€RBy binary

and .t hen the conputed PCS.with its TFl or a mask
mblgtﬁ%ly E}get&gggglegl@nagfnﬁger r%cg"i"hen conpare the
comput ed masked PCS to the received nmasked PCS. [0030]
The receiving station 300 may need to decode the

r ecaldv ed ThantRRsER HEst ofrdpign BRarherein M equatsPsangbtha generator
FYiongQ. station 300 may beal | ocated nore than

m%ﬂzxﬁlsg%,efoglr?ggéach TBF has a TFl of its own. \Wen

mul ti pl e ITBFsOale Gll1ocated to the receiving station

300, the yegepvighg sf ati on 300 determ nes which TBF

the PAN i s addressed by de-maski ng agai nst each

possi bl e OTF(? goﬁr e%p]O’ndi ng to its allocated TBFs.

[ 0031] Embodi frerit 2 [0032] 1. A nethod for indicating

a TBF togvpch @ BANfield is addressed. [0033] 2. The

nmet hod of enbodi nent 1 conprising generating a PCS

based on the PAN field. [0034] 3. The nethod of

enmbadi ne 2 conpri Si masking the PCS with a sk,

t he B%ask%’@i aRparatust APhaiah R e asem Moerunls ‘anghihe génerator
mAsthed, ofeaikodi ment 3 conprising sending a data bl ock
including the PAN field and the masked PCS. [0036] 5.
The net hdd G&s0i @ d&hy! ohe of enbodi nents 3-4, wherein
the mask g s; agThl @ssigned to the TBF. [0037] 6. The
met hod as i n e, of enbodi nents 3-5, wherein the

maski ng g)f (?hz écg)nvdt ' the TFl is perforned by

bi t-wi se OmoluPo-12 tadditi on of at |east one bit of the
PCS withpatol gagt 1ong pit of the TFI. [0038] 7. The
nmet hod as in any one of enbodinents 3-6, wherein a

|l ength of the PCS and a length of the TFl are

di fferent,and N bits the, TEl are sked with N bits
of | (e PRER rspsept St HacHiR ot MERR Aetd e pencrator
mAet & & fogwy: bits of the PCS are one of first N bits
of the PCS, last N bits of the PCS, and a subset of
the PCS. [ 048] 9.0 The!m® hod as in any one of
enmbodi nent s1 3080 whereon ithe PCS is generated by
perform ng NGPdi N ith the PAN field. [0041] 10.
The net hz)bd (ga:sRPiﬁ gﬁybo%ewdf enbodi ments 2-3, wherein
the mask % 0 géndr&t el baded on a TFI assigned to the
TBF. [0042]0 1¢. 0The methad of enbodi nent 10 wherein
the mask is generated by converting the TFl using an
(M N code, Moeing not greater than the nunmber of PCS

bi t s,~and bei n e ehLoQf.. TEl bits. 043 2
The ot hgg‘eo"f%f’ég%%“gi °rr%ﬁ¥p‘1§3§%}éerr81“nm %%“a&%gka?‘istﬁe generator
matitaiswdfolioldisnary mul ti plying the TFI with a generator
matri x. [0044] 13. The nethod of enbodi ment 12 wherein
Mequal s 6 and the generator mggrix is as follows: 1 0
0001010001001 00100010100001
1 [0045] 14. The nethod of enbodi nent 12 wherein M
equals 7 and the generator nmatrix is as follows: 1 0 0
001101000112001001121000101100
0011 17([0046] 15. The nethod of enbodi nent 12
wherein Mequals 8 and the generator matrix is as
follows: 10000110010001010010001
10001011100001111T7[0047] 16 The nethod
of enbodi nent 12 wherein Mequals 9 and the generator

o, o r A ~N NN N N oA A ~ A ~ N N oA ~



mask i s generated by converting the TFl using an (M

N) code, M being not greater than the nunber of PCS
wheraos/1zme0 N bei ng t he nunber of TFI bits. [006BJT/BS2008604003

apparatus for indicating a TBF to which a PANfield is

addresseq Jogcé] The appar atus of enbodi nent 35

conpri si ng enerator % processing a PAN field

to generételaOP@S()[bO@8P 37. The apparatus of

enmbodi nent @61connrisimgoa1nasking unit for masking

t he PCS 29 @ t e nqek being related to the

TBF. [0069] The apparatus of enbodi nent 37

conpr|3|nb @& Pr&nslcel vér 1f ok sending a data bl ock

including the PAN field and the masked PCS. [0070] 39.

The apparatus as in any one of enbodi ments 37-38,

whergg. n e dppalkatus of cli $B¥heREH Me@qhhR 1Bind {H¥0dekerator

40. The apparatus of enbodi mrent 39 wherein the nasking
Inaﬁﬂ¥1$@$ W§: t he masking of the PCS and the TFI by

bi t -w se ;mpguf 02 Adgi {iqn pf,at | east one bit of the

PCS with g?ﬂlgagt(%ng EI? o? the TFI. [0072] 41. The

apparat u® ak Pn%ay bné df lenbodi nents 39-40, wherein

a Iength(betheOPGB Bnd @ length of the TFl are

di fferent bi s, of thg TFl are masked with N bits

of the Pgs 80% 45 The ap aratus of enbodinent 4 1

wher ei n ﬂhé)hpbpt§ of ihéd are one of first Nbits

of the PCS, last N bits of the PCS, and a subset of

the PCS. [0074] 43. The apparatus as in any one of

enb @y, Memhe appatdtusWielin 3N heksIniNg cgaARI FIl B¢ the generator

erfornin CRC encoding with the PAN field. [0075] 44.

?ﬁéxabﬁa W§ as in any one of enbodi nents 37-43,

further qongprjsigng a ngsly gener@tor for generating the

mask based on_a TFI ? ned to the TBF. [0076] 45.

The appanhths of dnbddi mint® 44 hherein the mask

gener at or0 convePt sl theOTHl G nto0t he mask using an (M

N) code, (Whei@glnqt @r gater; thagp the nunber of PCS

bits and N the n mher. of TFl bits. [0077] 46.

The appanhtﬁ éhbbd ment! 4L Wherein the mask is

gener ated by binary multiplying the TFl with a

generator matrix. [0078] 47. The apparatus of

enbadi nerin affpanhtrsdonphMegssahg apiggmdarked gdnmvdedgement/non-

IS a 0 0100
aRonigigednent Py "By adretsipg oy Spmagraryiodh Sa e the
apPar8RASniping6 Wherein Mequal s 7 and the generator
matrix is as follows: 1000011010001 100
1 0 atrenscgver forireyeiving @ datp blocklintlydipg P4 figde and a
f 6 wherein Mequals 8 and the
mé@ﬁﬁa crte t‘g%‘?i Sc@ggb Tlows: 10000110010
00 a]deOm]asﬁlr@ uniOfd? de-rhadkifg@h®mlasRed PCSIwithG flagk,thd mask
1 1 [,008 0....Jhe apparatus of enbodi ment 46 wherein
b%ﬂé??‘&"a&‘&@h@ erator matrix is as follows:1 0 O
0 aOPéS Heé‘od@r %org)leOQnﬁn P@S]der@m \Qtﬂ)tﬂe BAN fle1@afld the de-
51. The appar at us
In@ﬂ“ehBﬁﬁinent 46 wherein M equals 10 and the generator
matrix is as follows: 1 000001111010001
0111001001101100010112101000
11 11 O [ 0083] 52. The apparatus of enbodi nent
6 wh ein M equal s 11 and the generator matrix is as
I 10001100016010010100100
'00101000011000110000001
1 [0084] 53. An apparatus for processing a PAN
ield addressing a TBF. [0085] 54. The apparatus of
enbodi nent 53 conprising a transceiver for receiving a
data bl ock including a PAN field and a masked PCS.
[ 0086] 55. The apparatus of enbodi nent 54 conprising a
de- maski ng unit for de-masking the masked PCS with a
mask, the mask being related to the TBF. [0087] 56.
The appar at us of enbodinent 55 conpriSing a PCS

' N ARI £ 1
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di sks, and digital versatile disks (DvDs). [00101]

Sui tabl e processors include, by way of exanple, a
w@emenal29pur pose processor, a special purpose PCT/US2008/004003

processor, a conventional processor a digital

si gnal pr ggessor P I ral it Qpr

onen%r’ rmqlcrile arﬁpcarrég):%o%fecsleélgg salvﬁh%ggnog?ea a%fﬁ \%tt% % flow
identiey (’Nlowﬁlgﬁbcﬂedstheﬂmr ocontrol |l er, Application

Specific Integrated Grcuits (ASICs), Field

Prograrrmabl e Gate Arrays (FPGAs) circuits, any other

typg ’[Fxtee%r ms%'fﬁl‘éﬂhtﬁlo(\&lkgremacﬁgéﬁsk% §£1?etr§ted based on a

rrachl ne. Aprocessor I n association wt
tesgforagr Bowagemtetyuddd) assigmer wnthetTBFr adio fr equency

transceiver for use in a wireless transmt receive

unit (WIRU), user equipnment (UE), term nal, base

st at43on, ThdhEpdiatd ok cemt 410 Wisire{rRie POY daéydel@sta cyclic

conput er.. The RU may be used in conjunction with
regyadreey, chaekl(EREHdeqodar. har dwar e and/ or software, such

as a canera, a video canera nodule, a videophone, a

speaker phone, a vibration device, a speaker, a

m crddphode appdretws/fos mmtessiagsaqﬁfggmm,cked adnusvlbdgement/non-

“eadu%&wq%a%b@rﬂ \ERJIEREIRG & \FRPORRTY | e flgry CTRF). the

2RI EYc ingi splay unit, an organic |ight-em tt| ng
i ode (OLED) display unit, a digital mnusic playe
mediaa tysinsgeiver for refetvigaree dptaplackninglnding . RAN eﬁEHétand a
ess | ocal area network (WAN)
m%l? rkg%}%{{% ggécp/cfw)hodul e. CLAI M5 What is cl ained
| s alPCA mb&morof oasmpntilngai Pa§ vaith ¢hposcaiveddP ANKI1d1Hpw
(TBF) to, which backe
ackrfoMaSHEERLL 1Ak aa%&%@ﬂ%a@aﬁamd PeRNyithi % mpsks the mask
béﬁ&&@lﬁ%&ﬁto {HerBRt gyl conprising: generating a PAN
chéck sequence (PCS) based on the PAN field; nmasking
t he aP@enpdnatorfomgskparing thagkceb@dwglasbedﬁ”% anfd threcomputed
masl%l{: ﬁ&% sendi ng a data bl ock including the PAN field
c% masked PCS. 2. The nethod of claim1l wherein
the mask is a tenporary flow identity (TFl) assigned
to the TBF. 3. The net hod of claim2 wherein the
masking dferaRpapeis gl faim 4 rpenen }e?éa apfpmporary flow
ldghgltby\(rp[e[)ggg?{jgdgo goldirgipon of at | east one bit of the
PCS'wth at east one bit of the TFI. 4. The nethod of
claim2 wherein a |l ength of the PCS and a | ength of

thte ﬁl Fl bi t%a%pfaf{%télesngg%ﬂg 4wfﬁlere1ntq§? %r?aes%(-ll-ls: Iger?é’rgaerm?alggg ona
tenfipiginflohaddh iyt (T FIf atdignddo thecTBRe of first N bits

of the PCS, last N bits of the PCS, and a subset of

the PCS. 6. The nethod of claim lwherein the PCS is

genar rrat eqrHay, @%&é&fsr@f@euﬁyﬁ wﬁeﬁeﬁdm&ﬁam%&m%&%s the

enc0|ng wth'the PANfield . The nmethod of claim1l
TRhirtetine maskmssig a5 (IdeNe cedes 1 beivgdod greaterthyur trenumber of

TFI Si o the TBF. 8. The nethod
P%F%V\ﬁ ‘Hﬂy R/%%égileh)lf‘ﬂ% ﬁggig‘iliméener ated by converting
the TFlI using an (M N) code, Moeing not greater than
t he nunmber of PCS bits and N being the nunber of TFI
bits.9. The nethod of claim8 wherein the mask is
obtai ned by binary multiplying the TFl with a
generator matrix. 10. The nethed of claim9 wherein
Mequal s 6 and the generator matrix is as follows: 1 0
0001010001001 001. 00010100001

1 11. The method of claim9 wherein Mequals 7 and the
generator matrix is as follows: 1 0000110100
0110010011. 0001011000011 1 12
The nmethod of claim9 wherein Mequals 8 and the
generator matrix is as follows: 1 0000110010
00101001000112. 00010111000011
1113 The method of cIa|m9 wherei n Mequal s 9 and



converting the TFl using an (M N) code, Mdeing not
greater than the nunber of PCS bits and N being the
woeosar12ed TFI bits.25. An apparatus for indi ce€T/H82088/004003
tenporary block flow (TBF) towhich a piggybacked
acknow edgenent / non- acknow ment ' ' .
orBsed o TR uBRk B HRRHFE AR UEELY bl Ss & cyelic
red@gdeneecHeC Sl RED Ratie@rarfdothedPOS ¢s & ICRC ah&¥sufi.el d to
generate a PCS; a masking unit for masking the PCS
with a mask, the mask being related to the TBF; and a
transcei ver for sending a data bl ock including the PAN
field and the masked PCS. 26. The apparatus of claim
25 wherein the mask is a tenporary flow identity (TFI)
assigned to the TBF. 27. The apparatus of claim 26
wherein the masking unit perfornms the masking of the
PCS and the TFlI by bit-w se nodul 0-2 addition of at
| east one bit of the PCS with at | east one bit of the
TFlI. 28. The apparatus of claim 27 wherein a | ength of
the PCS and a length of the TFl are different and N
bits of the TFl are masked with N bits of the PCS. 29.
The apparatus of claim 28 wherein the N bits of the
PCS are one of first N bits of the PCS, last N bits of
the PCS, and a subset of the PCS. 30. The apparatus of
claim 25 wherein the PCS is generated by perform ng
cyclic redundancy check (CRC) encoding with the PAN
field. 31. The apparatus of claim25 further
conprising: a mask generator for generating the mask
based on a tenporary flow identity (TFl) assigned to
the TBF. 32. The apparatus of claim3lwherein the mask
generator converts the TFl into the mask using an (M
N) code, Moeing not greater than the nunber of PCS
bits and N being the nunber of TFI bits. 33. The
apparatus of claim 32 wherein the mask i s generated by
binary nultiplying the TFI with a generator matri x.
34. The apparatus of claim33 wherein Mequals 6 and
the generator matrix is as follows: 100001010
001001001 000101000011 35. The

apparatus of claim 33 wherein Mequals 7 and the
generator matrix is as follows: 1 0000110100
0110010011 0001011000011 1 36.
The apparatus of claim 33 wherein Mequals 8 and the
generator matrix is as follows: 1 0000110010
0010100100011 .000210111000012
111 37. The apparatus of claim33 wherein Mequals 9
and the generator matrix is as follows:1 0 000011
1010001012001 001101. 0001011
10000011111 38. The apparatus of claim 33
wherein Mequal s 10 and the generator matrix is as
follows: 10000011110100010111001
0011011.000101112010000112111
0 39. The apparatus of claim 33 wherein Mequals 11 and
the generator matrix is as follows: 100011000
1001001010010001012001010. 00
01100011200000011111140. An

apparatus for processing a piggybacked

acknow edgenent / nonacknow edgenent (PAN) field
addressing a tenporary block bkow (TBF), the apparatus
conprising: a transceiver for receiving a data bl ock
including a PAN field and a masked PAN check sequence
(PCS); a de-masking unit for de-masking the nasked PCS
with a mask, the nmask being related to the TBF; and a
PCS decoder for perform ng PCS decoding with the
PANfi el d and the demasked PCS. 41. The apparat us of
claim40 wherein the mask is a tenporary flow identity
(TFl) assigned to the TBF. 42. The apparatus of claim
40 wherein the mask is generated based on a tenporary
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