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f easi bl e%lSAI jthoﬁ%ggﬁ@gg%g‘?ém%@gf%r%%?éslblr???%f%l%r%g%nulﬁe@%t 't he nmonomner
conpounds des@istloess daethpe farrmeanfasiwringt ieo lhyoirgmstichignid frystdinenvent i on are

new y descri bggiyhg&Ekfin@MPhe SHBE ikl Yoy M8 HROWR o ¥ndnBfhel BYiRMnAr S to
exhi bit substa tyl al | roved progeéél es not” observed in pol yesters of

fy 5ol

different co PqyeaHy swesimedbpaotates MPHEEita ¢ PRtICOIGEIPNIBIIRR i  havi ng
suloeri or mec haf@iIﬁadenwmermba:ae@ihw@gexaﬁhd@bwne.t HU@Bﬁl@b&iﬁ@ﬁSﬂ@ﬁﬁ}ﬁfSEﬁnCE, | ow f
col or an rocessi ng capabi | i at . noder at e .t.enper at ur es. .Anot.her. aspect o
The i nvort onrREopRCuRRRod FimBoiR B o T TR, bR Rig g 2P POy
em tting di oderéibB)icdeni sephthada agdl, hgdivgtinno¢ and trphed! tro dscpoedr 25 LED.
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Anot her aspect of the invention is the use of the polyester to nake nol ded
parts such as connectors and bobbi ns. Anot her aspect of the invention
i s the uswoabiwdies2pol yester to nake fibers and fil nms. 30CDEBSROBIIIEN OF THE
DRAW NGS FIG 1 shows reflectance properties of nolded parts nmade from
pol yester conpositions ; FIG 2 shows whiteness properties of nol ded
parts made from pol yester conpositions after heating at 260C for 15 mi nutes
; 35FIG 3 shows a conpositional diagramin which the trapezoidal region
delineated therein corresponds to pol yester conpositions. -8 DETAILED

'I[:)Ih SCUSSI O\It OZWH{En&MEME% deterr?ﬁf@&i iﬁ?hﬂﬂﬁ'a*%t@%;@tvﬁl[uﬁﬁﬂldtﬁé P&ﬁ{ge{ eat U{ ﬁst of
e present in i Wi et for n part in the description tha
follows and i H}[%gb’tg(g%’ e J&é@ﬁ%@ 1%H‘6§txélﬁ‘i’ie§'o t hose having ordinary skill in
the art upon exanmUmit2007w0043376einteipbeédigren byayfemiee Ineiar aneiekty,r om t he

practice of t resent. | ntion.. . The advant f th resent. .i nvention
may be reali zglgc‘lg?\e aorg%lgiLne ] néis'a rﬁ)lzeatrh P f‘igourl aa\lriiln %gﬁ%%%%la%ﬂ? lulﬁ%s stuﬁ eC%il‘%%ended
clai nms. A wi himigre efdarboeglic a¢id-contegerg mponemert undts ahd dvdpwbbmeofnitst her and

di fferent enmbodl WBRLS foRGkd ﬁ}gﬁoﬁiﬁ\\,émﬁﬂtiﬂ%odfta@ﬁ tibs ?ﬁ@re?ﬁggwtp%rt&fl tgrodi fications

in various obvious respects, "all eparting fromthe present
i nvention. ThE&TEMRie aBPPE PHACCLS agid 838 of ehpa dRYPRE aftey estipati e in nature,

anfl not das r??&ﬁﬂe@itﬁr‘getha%t is 1(¥°CT%1@?t@9ﬂh%{ﬁE{e%§ltiﬂ§ p@ihﬁoffhtﬁgﬁ@ﬁiﬂ%ﬂysgdl@eslin. -

(0] condensa n roaucts o .l eas one ar.o | C rQxycar pnox | C acl

P onorer - comaod R mRapmEEuts af i g d S el R raass fo R ey comoound
and at | edst bpdroayl@nmadic acidi wbhémohdiydroquompeunctphthhléc add yebsiseplghadic t he

. Ui . ' , s . . |

1 nenor RS EbACH RSOGO SRR ) (1
(V), and, dpricrratssjorspradefined ompait p penthalingthgspatent af)terepighalg (1 v)

The pol yester ,Qfi 1§ B&td v eNi 1RO oMR NIV dMEphSUAR i QSYheIRNicARIIe ot her
aronmatic or non-aromath;aé di carboxylic acid nononmer units other than

terephthalic aci dPaMBhrE Hiprps PRI APRIGEHAD ool FAY-{OBdP eleoreim t he
group 5corssi shéefh Bf reBrénceapht bitirets, dis€lasddakdrhioplasid ehmpbs@ongpht hal i c
di carboxylic ac"gﬁn 11,i5-. aIpht pal i ¢, di car Qv XG¥1| iré: éacliriﬁ 2,,0- napht hOaVI I,C .
di car boxyl i ¢ QeI PR s ARDRAIT Mg 4S5t AR B s boxy i ¢
aci d, 1, 4- naphohdbilty.dilbapblgxseér resincindludd pdlyndriced hossydfihgtenybgnzawd al kyl ,
aryl, al koxy, a&&}'&iﬁﬁ(éﬁogrhydroquinone, isophthalic acid and terephthalic acid. The
compositions are in part defined by controlling the content of terephthalic acid
20 to 75 to 80 % of the total moles of terephthalic and isophthalic acid.
Published Japanese Patent Application No. JP 2008-063498, incorporated
herein by reference in its entirety, discloses liquid crystalline polyester
compositions. The liquid crystal polyester resin is present as a mixture with one
or more other materials and is described to be useful for making thin-walled
25  articles. The polyester resin compositions contain monomer units such as
hydroxybenzoic acid, diphenol, hydroquinone, isophthalic acid and terephthalic
acid.
Published Japanese Patent Application No. JP 2004-277539, incorporated
herein by reference in its entirety, discloses liquid crystalline polyesters that may
30  contain aromatic monomer units and include 30 % of more units of
hydroxybenzoic acid. Compositions containing the liquid crystalline polyesters
are disclosed to be useful in LED objects. The liquid crystalline polyesters may
contain monomer units such as 4-hydroxyisophthalic acid, salicylic acid,
3-hydroxy-2-naphthoic acid, 6-hydroxy-2-naphthoic acid,
35  2-hydroxynaphthalene-3,6-dicarboxylic acid, p-hydroxybenzoic acid,

hydroquinone, and terephthalic acid.



hal ogen substituted derivatives thereof. The polyester of the invention may
10i ncl ude one or nore other aromatic diol nononer units other than

4, 4" - bi phwoabioags2hydr oqui none and preferably sel ect ed PCOMPRITS/0GH303IP

consi sting of resorcinol, 3,3 -biphenol, 2,4'-biphenol, 2,3 -biphenol, and
3,4' -bi phenol, 2, 6-di hydroxynapht hal ene, 2, 7-di hydr oxynapht hal ene,

1, 6- di hydr oxynapht hal ene, 1, 4-di hydr oxyn@pht hal ene, and al kyl, aryl,

al koxy, 15aryl oxy or hal ogen substituted derivatives thereof. In other
enbodi mrents of the invention, the polyester may further include one or nore

hydr oxycar boxyl i cpgglisedPpan®e Pahh&pphidaaitn Bl YRIDOXy BRG] Bicapbrhtind
preferably selected fromthe. ?roup canm sting. of m%lggglr)gf;gsl%&rsltm c acid,

o- hydr oxybenz BF1Ea; f§feronce dy i 6% e §§9%§5Eﬁ¥HV¥“ at may

3' - hydr oxyphenyritaid-phigrizen ybeamiiclaci® ¥/ drdyyitons yiipiemy [l 1dpbenioadd amdd,

2, 6- hydr oxynaph | i [ -hyvdroxyn hal i. cj.d. .

3, 2- hydr oxynagﬁﬁ%@gﬁlﬁ@ 4 gj,oﬁp,ogl“ﬁ’ég F%@%ﬁ%ﬁb%g id Cﬁéll‘ag,mea[)r%y esters in

2, 5- hydr 0Xy naphmbiahiien wigh dne anaoed idy¢ ¢colarigg ageatskoxgducaygllaoxipg ere ¢lsd ogen
substituted dgggcyig%d_ves t her eof . The pol yesters of the invention
can optionally include one or rlr)ore of the 25fol |l ow ngzstruptural units :

| ef t The PBubliphed apanese Patpat Apnksatips Aoc HipP07s 2626 yimeerparateghi ts (1)),

(I % , (11 ]Ic)h gérVi)n BN@fdrdhceliimitt gﬁgé ,higm'bﬂg mllml %iallinigol Qstéiﬁ:tlﬁlt %/ﬁaQ; 3_ .
m xture o r qqui nonge an ' -.bi phenol, . ;e - mol e % o I ac
consi sting o?‘lc?lg?&?glﬂﬁié‘?’gylcb)e’é%ﬂlﬁac(lqi’l yfir Hl,on&ptfligllﬁ’?ﬁ}’ fispP waﬁamlﬁ’ia&ﬂ,

i sopht hal i0c atirephfially apidarithe3i40id3@ystalliee polgéstrs hydr oxybankdiigh etiod (V)

wh le % .ot F . it 1),
(S 01Ty ORI GopBihieatisy Fhe IATHERSBTHER R ni i e L0 £ (1)
enmbodi nent t heigeloyesh dragivet oxide ta mekairdfloefotsonpri se structural units (1),

(1), (1), (1V) Lapd séMasioie bP ot Obt Q¥R RN hove abScafemidillg % of a
10m xture of hydr.oquinone (1) and " - bi phenol ;o1 .5 nol e % of

nd 4,4 -Dbi 1'1) ; 13-28
di aci d consi st¥sdgn gpPrlicstieprichuring high hea{ repiptaneg, oi‘forﬁﬁﬁm@ﬁaw;s #41 sddi ti on,
i sopht halix agidd t6 IMéke cosltrhrd 3€3Avdimibeal Jo(Hs ape Ryrthuxybenactgaiaci d (V) where
nole %is based on the tot?ItHunber of tIesﬂof %tr$ﬁ ur al ggits.(l), (rn),
(111), (1V) affmeusT BRewienton 1StPH8’°B%F‘S‘fg‘§)/P%§P.Yi%‘} AP ORE RIS of " ¢ he
i nvention t heambieecphtitalio acifi nidve meu bigy inaf molat exiowff senificadtly gicateni t s deri ved
from i sopht haly [ . | es,:af . . ' rived
fron1terephthgkﬁéegcegkﬁgb ySﬁngﬁéﬁﬁé§g%f§3ﬁ£8Pa%%%gpﬂ%a@éygﬁéiﬁgﬁyesters
of the invent peshhighynedpeisconty mpke peohrgaventioneltlfrRy diffisuttdo geackssed from
Is%r;ht ha:czoc ?CI d. ngﬁlth[éréiH'ﬂ’y Qfdimsl_%tmps%_cﬁ Esex:gmfmmh samrlsb_e, Hallhifle ﬁftog{ he ”
nunber of nolegs of structur units derived fro roqui none o the nunber
of ol e of s SPUBY AKIGH PRy &t Ty e P BTG SoRr o RGTS t 0
1. 50. Pref er abdlativichehigblyanlared, ieq. dfave highngttbenesofinder) @sl/@fhast flowt ural units
derived from hydr i-none he nu r of. mol f str [ its
dor | ved 11 om BpeRE uR Remb R q BoMEP Bl osflag o B Ry Iy AP L B,
or 0.5 to 0.7connectorn @uboainmeercillyfavaikdld HuBnsuchbns X ABIMESRTat008, of
structurajs U“'a%é allBlab r%ﬁgmaﬁ)m{vgﬂé@d'wp r11'39%]0t h%?,ilf@,‘ﬁa‘v@!irﬁ&%@@ ¢4l Structural

units derived fromterep i€ and Iso ic acid is preferably fromO0.5
to 2, nore pr BIAPEHEISHL &1 Rpdovigteness ap magsured by A Bpichaye davesr APty from 0.95 to
1. 05, the nostispredelcapeiatats GOabauyt 1. 00. Figure 3 is a conpositional

di agram showi ng a,trapezoidal region,correspondi ng.to poly e
conmpositions in ONI v, Bé%attlol}? S"tcﬁgls ir?rfxlﬁéfﬂrF gﬁqligﬁt Wﬁ%&% ‘Pﬁgesn(@%bsi’at io of
oxybenzoyl unirtctuding bheoslimited to @rvephtHly, rauand cosmbplatiabt excaliértt is wi t hin
the rang f G M B . I |t
3500ntaiﬁ¥ﬁg %%Bf%ﬁ%ﬁ@ﬁ¥§%d%§8%C%ﬁﬁ§@$§£f§8%%%?@ﬁgﬁﬁgg%ﬁﬁﬁhﬁﬁﬁpz% %o sum of
p- hydr oxybenzbigh ciuigdtiemdnd/or edsy dresicssisghdud laratierisepsity magchisg té sopht hal i ¢
acid - 12 - processing conditions/equipment part configuration. Conventional LCPs are

unable to provide a combination of these attributes in a single resin.

SUMMARY OF THE INVENTION

35 While polyesters and liquid crystalline polyesters (LCP) having one or

more aromatic carboxylic acid-containing groups and one or more aromatic



content of 0 %to 0.09 nol %wth respect to sumof the noles of structural
derived fromisophthalic and terephthalic acid. In the context of the
i nvent i orwOhlel0w@pizs " nmononer units", "structural units" PCTEPReOMO4328d
monomer units", and "structural units derived froni refer 5to the chem cal
units present in the chem cal structure of the polyesters in their
respective pol ycondensed forns. Formulas’¢l), (11), (111), (1V) and (V)
above show the structures of these units. The term "nononer conpound”
refers to the pure aromatic diol, aromatic dicarboxylic acid or aromatic

hydr oxycar boxyloil-¢omaintheC@IMRIE kASwih thefXé:gitSa B@Jdofb?pé'l?@s%@ ehaid Ox 8Bt
al cohol /aci d pol ycondensati on 10reacti on. &gg? ol yester.of the

i nvent i on may SHSPHOHA MRS YR QT edans od BEORPINHSRE of her

pol ynmeri zed apapeitics. The nbite@sopmipetics bf the ppulyabtetsriidcassde abovethré hotm one or

nore conpounds . e han p-:hydroxybenzoi c jd epht-hal i c. acid,

"oopht nar 6 astEo kbR Rl SINGRARL L heRE O FERRRORLRE

enbodi ment5 of apiwaiiensgntwhaeh whitenegrols pa smportiny prapdey fgdightreaficgtaeh. stheuct ur al
units that co i I 2 : e, tihe pol yester
may i ncl ude oﬁéé@%?elﬁg?g&é?@?lﬁ?gﬁigg%? )Zélx % p{ﬁ#ﬁi?lgégiﬁsgféml& wiil

6- hydr oxy- 2- n&HRFIRBNAL FesiRNCo abd, HRRI R V4tifiYsIsal IARYCS - di car boxyl i ¢ aci d,

2, 6-napht hal i ¢ di agrkeitkd ¢ &&hillbeldwbthdapfinfiab hevedigar&od Yat poReitéls

1, 5-napht hal i ¢ 20di carboxylic acid, 2,5-naphthalic.dicarboxylic acjd,

2, 7- napht hal i 8447 &8 s F%C%‘E?lal,ngff%il?{éﬁp%’f?ﬁw?%m&}néam‘b‘%riCBHQBPIEf!S

2, 6- di hydrloxy magentaivaineleeatidd, ckhiitsperoxnpnabintnaesd axdephysical properties. The

1, 6- di hydr oxy - di r : 1 vl aryl,
al koxy, aryl oﬁgeo%ﬂ%ﬁae?%ggefﬁ}%%%% ﬁ%ﬁtsgéy%gﬁ%a %@gg lllgﬁg‘rg%%#pﬂi%%gef erably,
t he pol yest er whtretdrapemedianen otememidimensiong! siabilitytagy high temperstuger i ved from

p- hydroxybenzghgy @iy, h/haRA 8t GoRGIDT), kSRR hidhh& Adl dccllydnggui none
and 4, 4' -bi phenol , .  or "only structural units derived from p-hydroxybenzoic

aci d, terepht REIPEEICALS &, NEPIdeful o ReWdmF e 4' - bi phenol and is a whol Iy

g(r)_omiti c 13 qui ﬂ CMtiﬁb@éhl porespod %ﬁ&é £6m shils rfﬁixhlhesd@ﬂtﬁé ﬁ?@tnoﬁhél(rj t he . _
|nvent|on, t he (0] St el the |1 hventir.on I,ncl ude Q conaense reacti on

oot wanetrFaRigY B Cherb s DR R R S T e SRR e e sar .

i sophthalic anﬁdbwhwdﬂmqmhnmmgmhnmpﬁgngbbh@hﬁmownbwhhimWWMDneoekhbhudes

ot her aromati gu‘t%ﬂl%igl%pfn%@%t nggémgsoﬁﬂ%robgé?{)af)ﬁ{:b%?egtreﬁssoﬁgitsifféggtunavo' dabl e or

adventitious 1npuriti'es in romati ¢ nonone onpou In preferred
enbodi nent s t RRMPHIYBSt er of the invention conprises polynerized nononer

units (i.® , polyomehgRet Stthe! Glvehitddn WA wesﬂ'eflhat‘g@%w;gi@wne&anrcallB - anmounts
0

: 50-70 nole % of p-hydro enzoi c aci ; | e % of diacid
consi sting of P’Eoé’%%ﬁts‘ﬁ‘i %Sﬁxéb‘iealpﬁliaf‘}r? Pﬁ‘ﬁé‘%%‘ﬁ?»ﬁ%‘ﬁ&fﬂ% PRI 0N,

i sopht hal i ¢ acapdb{litWt modurate tom@Datomdse % of a m xture of hydroqui none (1)
and 4, 4' - bi phenol L) wher.e le %.is .base he. .t | n er. of nol es
o 11 sy O YRS By i oB 1R TS Bk BB RREL e e
val ues are expfefghtyenitipigudedt (h&DDidevigs, in¢luging brempt dimitedftor pexanpl e,

pol ymeri zgd upkps of p-hydroxybenzoic acid may be present in a range of
45-75, 55-65, and about 60 nole % the polynerized structural units of

di aci d consi sti ngA8ptheerppritaiahs @ventiog i theuse ghtde pelyestentaimakeimoldetdi ti on,
i sopht hal i ¢ aghk {uchs BncbOrsldi@rtRsemt. i N anmounts of 12.5-27.5, 22.5-27.5,
and about 20 nole % ;

and the m xture of pol ri zed structuyr units of
o aoat none. amd” Angine et S n St 1R B RR LTS met Dl &
27.5-22.5, andndbbmg 20 nble % Al nunbers between the stated val ues are
expressly 'ncb%%%%l { if i out, e.g., values between an
exenplaryuiange 0 E;hghggﬁiyng%%P@: o1 nclude 23, 1524, 25, 26, and 27
mol e % Mol e % i sFaslethowrs reflgstange aropatiieb ef motdedwres mafle Fomulyastdr units

(1), (1), (1 béhpositiofs ;and (V) present in the polyester. In preferred
enbodi nents the pﬁ%gester of .the inventio eﬁnprises pol ynmeri zed nononer
o)

units (i.e., polyHEiZe@wsrrhilehess fronseiss dqdparts mada o pRlyesistt i sty t he
fol | owi ng for gathpssitiond QddPhddtiRS ¥ 100°ClfsHsnluvestV) / (2) 11

35 FIG. 3 shows a compositional diagram in which the trapezoidal region

delineated therein corresponds to polyester compositions.



IVC1- 0.08(3) Ill where I, II, Ill, IV and V represent the nolar anmounts
of the respective structural units shown in formulas (1), (I1), (I11), (1V)
and (V) awowe10/@%2a further preferred enbodi nents the peCyEPL@9/ 064393 he

i nvention includes polynerized structural units in the follow ng anounts :
55-65 nol e % of p-hydroxybenzoic acid ; 16 to 23 nole % of terephthalic
acid ; 0to 2 nole %of isophthalic acid8: 1.5 to 14 mole % of hydroqui none

and 7 to 21 nole % of 4,4'-biphenol. Mre preferable still are
enbodi ments in which the polynerized 30structural units are present in the

fol | ow ng amowHAILEDSDE TS I©NOP THE MY YERKYO8Nzoi ¢ acid ; 18 to 21 nole %
of terephthalic aci % of i sophthalic acid 32to 12.6

.. 0.1to 1.0 | e

nmol e % o ydroqu ; X As state

| f hydr oquigiiond! St QB Setatengf HRGRoEn. Anyentign sl hgist d
above, all nufdidria paﬁdnshdlteaﬁgﬂ'ﬁ)n that ¥dllow Heidwe @art twik bs&cah@mbpwdnu&s are
expressly | nckho(sie ﬁawﬁ%ordln 5 i artli %nteggm{:n%agn 8{ the%ol 1h§ %}flaCI d
deci mal anoun OTeT co ound are express incl uded or exanpl e
t he range 0. 1b&laapied f%rmﬂtclpy@té@eof the pdesent 1©V@1t10® ZI"he(ad@,nt@espf 0e7, 0.8,
0.9, and 1.0 Rl A% iURHay B8 railbel i SBhindIRUL1QRINPEInLd ) @mhé 5ol e
% Preferabl yg{gﬁe armur%t anl sgp t?\a 1 c acllnd I'S rlomr on i le % nore
preferably, tRARPCRAFIRINF A%‘aéhl?qrgﬁh@da@ie@r¢8§ntb@m@eﬁ 1&3caaﬁweff Bthﬁbl e % In

further pref eﬁﬁ@&fﬁfﬂh@@hﬁ@@hﬁnﬁshﬁl@@ We&hapdctafs 4ré SapaBléQﬂ'fnhdliﬁlﬁéaﬁﬁhyﬁeS

pol ymeri zed structu units .in.th 1o unts : nol e % of
et ur ol un P hb P St Ay aF Bigul SR o O rgscasivghisty,
struct ur al0 10dexctiptiatersity bd rdgaaied 4s Alushativeeinalatuid, lapd notld rearidtvenol e % of

structural units Ao eSS t%%?%ﬁe?%ve Pha ol fBl oo podBiai 8 G1ALLD € 01
structural unpn%maewﬁvéﬁwbﬂm%¢@ny i¢ axig meanpoice ceppernd\at leashhes eiomativl e % i s

based on the Hféﬁr%'ox?l d[nféBoHi@ﬂ @o?nﬁuné%ﬁ&‘ﬁﬂl@és@bné’ﬁl‘ohﬁtlé ol n(dnb)ner(' ),
(I'v) and (V) present, in yester. 15In further L&re erred EbOdl ment s

t
the pol yest er C¥RPeHY- Ty A\?@ﬁf}i%tﬁrsméhw&n tiog spnBi the dolawipg stiveiyrabini ts in the
f ol | owi nglsanounitss: : 0 8 to 13.5 nmole % of structural units derived from
hydr oqui none ﬁ% ﬁo 5 nole %of structural units derived from
4, 4' - bi phenol Y P?umm@e(tl 22.5 mole % of structural units derived from
terephthalic acid (I111) ; Ot nole % of structural units derived 20 from
i sophthalic acid (1V) ; apd -6 rm{le % of structural units derived from
p- hydr oxybenzoic acid (V)" ; Wh in Aole %is based on the total nunber of
nol es of structural units (I), 1), (111), (1V) and (V) present in the
pol yester. In further preferred enbodi ments the pol yester of (Dhe
i nvention congigi g@geﬁgéﬂyerl zed nononer units (i.e., polynerized structural
units) in the anounts 25that satisfy the foll owi ng formulas : 45%V 70%
(1+H+LLT+HIVHY) /0.2 -1 . 2

(1)
20 terephthalic acid (III),

.....................

(111

V)

and, optionally in addition, isophthalic acid (IV)



30In a preferred enbodi nent, the total nunber of noles of the structural
units (1), (1), (1), (I'v) and (V) is of at least 95 nole % (preferably
at | east WO,208K04baSst 97, at |east 98 or at |east 99 nolPeTEP2AeH9DN t he
total nunber of noles of all structural units. In a related other preferred
enbodi nent the polyester of the - 15 - invention includes at |east 95 nole
% preferably 96, 97, 98 or 99 nole % of9structural units derived from

p- hydr oxybenzoi ¢ acid, terephthalic acid, isophthalic acid, hydroquinone
and 4,4' -bi phenol, with no nore than 5, 4, 3, 2, 1 nmole % of structural
units derived from unavoi dablge=gx adventitious inpurities 5Spresent in the
aromati ¢ nonomer conpoLg: ‘ i especially preferred enbodi nent of the

i nvention the pol yester df t ¥e_iffvention includes only structural units
derived from p-hydroxybe®zoi c aC|oE“F§rephthaI|c acid, isophthalic acid,
hydr oqui none and 4, 4' - bi phenol. |nfpther enbodi ments t he pol yester of the

i nvention includes at 10l east 50 nol e % preferably 60, 70, 80, ?% 90 nol e
% of structural units derived from p-hydroxybenzoic acid, terephthalic

aci d, isopht hal i cThepelyesgafsepinmerondpey ﬁmilemm: Aenet or mMprtothdie bal ance of

s%ructura: Unh%ﬁmﬁ@@?ﬂ§§ﬂﬁkﬂﬁwQﬁ@@ﬂ) h@ﬁ&ﬂM&n?hFEQﬂnﬁ&ﬁ&?hMQ nDnonerf o
structural units e er o e inyenti preferably
contai n one oﬁxﬂﬁ?gl Pféfgﬁﬂ%m QPPEH% adon pﬁﬁﬁﬁﬁyﬁleng Aro’C g6HPar omat i ¢

st ruct ur al5 uncésissing lof a%-ndpathatic dichtboaylicuadid, S, @egdithabie didarbdxlyic peid) | cat i ons
i ncor por at ed her ej I repce., . Pre t I r of the invention
i ncl udes one E$lﬁgggsﬁfggégpggﬁ%%m{?%%ﬁéﬁg%%wfhcdygwﬁgg&Ton1a‘cis, trans
m xture of 1, 3lnﬁuhameﬂmhewi%ai66&9ﬂﬁ¢mﬁ@Mdmﬂmx4h@y@ﬂohéi@ﬁ@hﬂuarboxyIic
aci d, trans- Lagauc) Rhexanedlaarasedienacht ailyidaGy GIRSXA064) 8

201, 3- cyclohexa%e |% -é cl oﬁ%xgﬂe |ﬁ% % 12 ¥ 9 ke pol yester
of the invent h@ﬁgetnn%l ﬁfﬁ%edrdafwweﬁ thepgot. mThea? ye&terrﬁﬁt%%ma?ntmmet ural units

derived froom imzapltondbt ﬁlo%ld)t(ﬁelt otbEc BelRRho@Er WHHs@3hc@thasita, Hdfipeabl uni ts

ey O ] BBl B8 v S R TR P Tt 9% & o 0.0, 4
As 25st at ed absueinol,rpethigrso AAd -tdpbemd) 2,aRwpintns |, ané 3etpiphssily | ncl uded as

if witten ou 1- ' 0.01, 0.02, 0.03, 0.04,
0. 05, 0. 06, Oﬁgfﬁh r8§%ﬁgm%gﬁg§ 8$58§§y%£%”ﬁﬂ§§ 0.4 and any fraction,

deci mal val ue én@hwbxmbthbbﬁ%dthﬁér%m@amm@@ alkyd, arbie ajkoky.est er  of
the i nvenfy onatins 81084 b&sﬂfuté&&erﬁuﬁ%rth&éomh %ﬁle%m%’cﬁhfeﬁfétdf"ﬂ% units

derived from hydroqui non é? Hber q%:nn es of aructura unlts
derived from VAN, GSF%HEW Bhangiugs oneprsepre hydraxycashasylippgido. 3- 1. 1,
0.4-1.0, O0.5- ﬁloﬂonﬁrbﬁﬁﬁbrSharQ) ﬁﬁdr@x;?tﬁ:nzoﬁs a&ti&h&@reﬁ&i@bl@ belfeétadtﬁloﬁnﬂleand

deci nal annunte)a&enesgg(ﬁs ﬁ,&ﬂ%‘“deo' cm,o mal&t 10! ch g., the range
0.2-0.1.15 i nélUH&8"Y AYYE %@mf’ﬁf §5>6)§ 3ﬁ§’ahy fractlon

deci nal vaIue4ahﬂh35gﬂhnﬂﬂ@embeumeeh3ﬂhe¢9$uﬂeﬁyhﬁbm@®n:wnd16 -

Conposi tigns goHth nﬁﬂﬁb&&h%ﬁ&ﬁ,ﬁé ﬂwﬂgﬁWL t&ﬂ' are i ncluded in the

i nventi on. MPOosSI ti1ons tco %n Eg[ ar omati c p0| yest er
as detailed héﬁeb}ﬁiaweaplﬁhel%cgw kydigrsmaphthplieadidmhydpxynephihaks t i ons

conpri si ng t hgci@Oodndess-aydridRMbpaMHaHE e&idbemdtameﬂl eRlke gy, HRFIL 6t hldded Process
as detail ed 5herejn er are also.included in e invention. Al these
conposi ti ons W§§ TYaUYR CATHE g Rfnt of the polyester of the invention (or
of the other two Tht pelypotry estherisyentibn edieopininelly orhaisiont onmorsef thele

m xt ur es 4 the polyester is the only organic
thernnplﬁ%ilgﬁhate qungnyggpresent in anounts of at |east 50 % by wei ght
based on the total weg ht yof the conposition. 10Exanpl es of ot her
conponents whi ch Xﬁf heseﬂtm1h*?hefeonp03|t|ons containing with the

pol yest er include fibFous, Ianelhgnxor1part|culate fillers and/or
reinforcenents. Fibrous fillers and/or “reinforcements include glass fiber,
silica-al um na fgber* """"""" Q\unina fiber, carbon fiber and aram d fi ber.
B@mMesoflmmNa&of @%lmHMeleem and/ or reinforcenments may
include talc, mea ki graphite, wollastonite, calciumcarbonate, dolonte,
clay, gl ass flake sglassbeads, mneral wool, bariumsulfate and titanium
oxide. Particulate fillers having a high thernal conductivity are
preferred. The fillers and/or reinforcenents are present in
conpositions of the polyester of the invention in anobunts of 0.1-200 parts
by wei ght, preferably 2010-100 parts by wei ght per 100 parts by weight of
the polyester. If the anobunt of the fillers and/or reinforcenents is nore
than 200 parts by weight, the noldability of the resulting polyester resin
conposition tends to be decreased or the ablation of the cylinder or die of
the nDIdlng deV|ce tends to be |ncreased The ponester contalnlng
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resin conpositions, if desired. For exanple, nolding |ubricant such as
hi gher ali phatic acid, higher aliphatic ester, higher aliphatic am de,
hi gher alwphatow@9zzéi d netal salt (wherein, the term "hi gREEP200AMSIR
nononer unit of such a material has from 10 to 25 carbon atons),
pol ysi | oxane and fl uorocarbon resin ; col orant 30such as dyes and pignents
. antioxidant ; thermal stabilizer ; UV!&bsorbent ; antistatic agent ; and
surface active agent may be adm xed. These additives nmay be present in the
pol yester resin conposition of the invention in an amount of 0.005-1 parts
by wei ght, preférabks,.Q-81-0:5 parts by wei ght per 100 parts by weight of
t he pol yester. 35Nﬁld§mg‘lubr|cants such as higher aliphatic acid, higher
al i phatic ester, higHer<al |phat|c acid netal salt or fluorocarbon-type
surfactant may be added to <17 - the pellets of the liquid-crystalline
pol yester resim or gt ge p@lyesterfbegore subjecting the pellets to the
nmol di ng process——&Q hat the-ge\eer 1eres to the outer surface of the
pel | et. Cptlonally, e pal yestier nt diini ng conposition contains one or
nor e 5t her mal $taﬁkj|zeﬁ~w whiteners or optical brighteners. Preferred
t hermal st abil i.zer &Fncliude nonophenol s such as, for exanple,
2,6-di-tert-butyl-4- nethylp enol, 2-tert-butyl -4, 6-di nethyl phenol,
2,6-di-tert- bq;y;uéa%ph pher
2,6-di-tert- buty1%4 ) ﬁutyl 576di cycl opent y1- 4- met hyl phenol ,
-(a- nethylcyclohé%y# 6 dlnethylphehol

6- di oct adecyl- 4 nethylphenol 24T 6- trlcyclohexcylphenol

di-tert-butyl- thqﬂ?ﬂethylphenol 2, 6-di nonyl-4 nethylphenol,
di met hy1- 6- '_Ne ?Tﬁ@dgﬁ‘ﬁ”‘yl)phenol
d
d

01 2 dl-tert but yl - 4- n- but yl phenol ,

0

2,

6-

4-

4-di met hy1- 6- (1* néfhylhé_fadecyl 1'- yl)phenol

4-di met hyl- 6- (1 nethyl-trldec 1'-yl1) phenol, and m xtures thereof;
kylthlonethylphfﬂﬁ?é\ “Far exanpl e,

, 4-di octyl t hi ongl hylv \t.@Ft-Put yl phenol ,

52, 4- dloctylthlonethyl\é'nethylphenol

4-di octyl thi onet hyl-6-ethyl phenol, 2,6- didodecylthionmethyl-4-nonyl phenol

. hydroqui none and ArRy| at ef~hydr quinones, for exanpl e,

2,6-di-tert-bufyi- H&ne hbxyb 1gnok] 2, 5-di-tertbutyl hydroqui none,

2,5-di -tert-amylhydroqui non€, 2, 6L di phenyl-4- octadecyl oxyphenol ,
2,6-di-tert-butyl - hydrqu|nQne ,5-di-tert-butyl-4- 20hydroxyani sol e,
3,5-di-tert-butyl- ?ﬁLﬂ% ﬁth e, 3,5-di-tert-butyl-4- hydroxyphenyl
stearate, and biis-( ~é§d|%$e?t but yl - 4- hydr oxyphenyl ) adi pate ; a cumarone
derivative, for exanple a-tocopherol, B-tocopherol, y-tocopherol,

y-tocopherol, and mxtures t erebﬁ; hyldr oxyl at ed thiodiphenylethers, for
exanple, 2,2'~ hlngS(G terthu%yly4 4ethylphenol),

2, 2'-th|ob|s(4 oct v@henol)

254 4' -t hi obi s(6-tert-butyl - 3&Aethyphenol ), 4, 4' -t hi obi s(6-tert-butyl-2-
nmet hyl phenol ), 4;4' - fﬂio bi s(3, 6-di-sec- anylphenol)

4, 4" -bis-(2,6 dfﬂe%ﬁylﬁ#—-hydroxyphenyl)dlsulphlde ; al kyl i dene bi sphenol s,

for exanple, 2, 2‘-né%ﬁyleneb|s(6 tert-butyl-4-nethyl phenol),

2,2 - nethyleneblstﬁ\tert butyl- 4-ethyl phenol),

2,2 - nethyleneb|§l4ﬁnethyl 6- (a- et hyl cycl ohexyl ) phenol],

302, 2" - nethyleneﬁrs(4 nmet hyl- 6- (a- et hyl cycl ohexyl phenol,

2, 2' - met hyl enebi s{6+=nonhyl- 4- met hyl phenol ),

2,2' nethylenebls(4yﬁ-g1-ter - butyl phenol),

2,2' -ethylidenebis§a, f&\ tefrt-butyl phenol),
2,2'-ethylldeneblséﬁwffgkabu y1-4- isobutyl phenol),

2,2' -met hyl i denebi s[ 6- (a- met hyl benzy1) - 4- nonyl phenol],

2, 2" -met hyl i denepi s[6=(a, a1 di met hyl benzy1) - 4- nonylphenol]

354, 4' - et hyl i de @b&s(2f6 di -tert-butyl phenol),

4, 4" -met hyl i denepi s §:§ert butyl-2- nethyl phenol),

1,1-bis(5-tert-buty \4¢hydroxy 2- net hyl phenyl ) but ane, 2, 6-bis(3- - 18 -
ert butyl - 5- et hy1- ydroxybenzy1) - 4- net hyl phenol ,

1,1, 3-tris(b5-tert- bu%yﬂ 4-s<fydr oxy- 2- nethylphenyl)butane

1, 1- bi s(5-t ert -butys ro y“2“-nethylpheny1) 3- n-dodecyl nmer capt obut ane, -
et hyl enegl ycol bi s[ 3, 3=%|s(%* t ekt but y1- 4' - hydr oxyphenyl ) but yl at e] ,

bi s(3-tert-butyl-4-hydroxy-5- 5nethyl phenyl)di cycl opent adi ene,

bis[2-(3" -tert-butyl-2'-hydroxy-5"-

met hyl benzyl)-6-tert-butyl-4-nethl yphenyl] terephthal ate,

1, 1- bi s(3, 5-di net hyl- 2-hydroxyphenyl) but ane,

2,2-bis(3,5-di-tert-butyl- 4 hydroxyphenyl)propane
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15i sooctyl13, 5-di-tert-butyl-4-hydroxybenzyl - nercapt oacet ate ;

hydr oxybenzyl mal oates, for exanple, 2,2-bis(3,5-di-tert-butyl-4-hydroxy-5-
met hyl ber9l2pdvaesi2zadecyl mal oat e, PCT/EP2009/064393
2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)di dodecyl nercaptoethyl mal oat e,
2,2-bis(3,5-di-tert-butyl-4- hydroxybenzyl)mal oatebis[4-(1,1, 3, 3-tetranet-
hyl but y1) - phenyl ] ; a 20hydr oxybenzyl arldmatic conpound, for exanple, 1,3,
5-tris(3, 5-di-tert-butyl-4- hydroxybenzyl)-2,4,6-trinmethyl benzene, 1,4-bis
(3,5-di-tert-butyl-4- hydroxybenzyl)-2, 3,5, 6-tetranethyl benzene,
2,4,6-tris(3, 5 dI Th@f)él Bibry bf fre Me%@ﬂmﬁﬁge stRBRRAunit$ (1.3 NEI % erpounds,

f or exanpl e, soctyl mer capt o- o

6- (3, 5-di Fer g &ﬂzﬁ?f?ﬁ# W AT ioh0-30 moke %f 420 oF oct y1 mer capt o- 4, 6-
25bi s( 3, 5- di - hedrbqlnubiycld Harhly4ld Bipaeridl (1n)o;) FOL3 Bmbid Yoioddiass] consisting of

t2) g((:gy|5m§|r ??glie?q%ftl%ahf aﬁfldh(Hé}a dy%%%or?é‘%}n iddéthsn %sophthahc acid (IV) ; and
2,4,6-trisY3, 3040 m<é¢ P/bqufmydrohyhtmmy@hlér(wy\yherf; g0k Yoris haseden the total
1,3,5-tris(3,

T35t (4 L G Y, PR TR Sert P e,

2,4, 6-tris(3, BOPSteert - but y1- 4- hydr oxyphenyl et hyI )- 301, 3,5-triazine,

1,3,5-tris(3, 5-dimimiterHbydmfnbitdrrendaryitrs fﬂpblﬁﬂﬁ'ﬂ Cbrnprlse structural
hexahydro-1, 3, 5-t

rls d|c clohex o
hydr oxybenzypl'8bt (;J/iam Zﬁg &Vgéﬂ‘%@ élﬁﬁ'tl amquj e%gé?r%ﬁé‘,mle % ofa
2,5-di -terx buhyﬁtutb—dﬁhyqugahmnz(dl)dnalré14héjo[p:hhmslp(ﬁona$-é8 S3ndle db of émtidbut y1- 4-

hydr oxybenzyl Q+T§§S|{l1¥l B'f'%%%], %E%ﬁlg‘:(g?) M 8@5031"19%’ %ddﬂtl%n jsophth érdpr oxy- 3-

35hydr oxybenzyl di octadec
met hyl benzyl da@éﬁb}@e@ydﬁﬁcﬁbﬁ@n&ﬁ ef ptlslad@nxmbﬁ@amacm&(\@vmemnm %iputyl-4- -

19 - hydr oxybgagylonerortdnlRBasRNamNaL &f str&ﬁﬁfél%ﬂ!té‘@ﬁ”‘(ﬁ'j‘c{llﬁ) (\Oran@x@yp! e,
| auri c 4-hydroxyanilide, stearic 4-hydroxyanil

oct yIN-(3, 5- dPrOtS@thBﬁtR?ﬂeﬁer hydr oxypheny1) - car barrate ; an ester of the
f ol | owi ng13mNo or [Pk pyBkabits odkigoiOEntivhtthe mole ratio of the number of moles of

B-(3,5-di-tert-butyl-4-hyd h |

Sal cohol - met NERGY B akr < HOHTRBRT RAdE Emsoel SPRLS afr i

1, 6- hexanedi ohmtside@ivmbrﬁanew'mphthaﬁt hg/itiem&qﬂny)ctolless thad-qrreqpaiedi Blhe,

neopentyl gl ycg{)l’ye&&’s ? Hx)’én‘?i@ﬁ%la%(z%‘faltlonﬁ ﬁ Hﬁh@ﬁﬁ%‘tﬁ‘rﬁﬂnltstdeh%cf‘%rﬁ”eg' ycol,
pent aeryt hrit tris roxye i socyanur at

N, N' - bi s( hydr seplthihg acidicci ni c d| ani de, 3-thi aundecanol

3-thi aperrzoadecanotn thkﬁb%ﬁtgﬁéﬂﬁéﬁﬂ@ﬂﬁ&l bhetrétlor@fttﬂé/hﬂhb&rﬁlt%@]@é,of t f
OCl an , an ester o

104- hydr oxynet t.ri oxabi
Lhe £ 11 ont e SHEBEBISRy v B T aREIOnd e Burbes G nokap L LA RYGr oxy- 9.
met hyl phenyl ) pnieypdepivat ﬁ,onﬁ414ék@hﬁicﬂ iofroitfe] @l I:SIhO]Pfefdﬁiﬁilh&ﬂ:Qholaﬁtalﬂanol

n-oct anol , X Lol
et hyl enegl yco?Pﬁlf%ﬁ&lbbr 8@%16%58?&81&81551 %Et ﬁ ]la Omthﬁ&foaul ? Pgtﬁlegl ycol,
15di et hyl eneghymwbér, Oftmoleﬁt ¢M®n@gﬂlwt§$ derp@dtﬁ@@m 9ﬂhblpﬁ1©1101 i frpm((hgldr oxyet hyI )
i socyanurgf e, (J\; Qlf @A&IPMG”(P %e(g @,ydréﬁyﬁ)% ni c diam de, 3-thiaundecanol,
0

3-t hi apent adecan trimet’hyl hexane tri met hyl ol propane
4- hydr oxynet hyl 1- Bh lzﬂfiamznte Oftlwrlnwaan&lgfcmalﬁzraQOﬁéwcaWél unitglegiyedr of t he
fol | ow ng m)nﬁoﬁf hyRied liijn%%hd alcoiHen®l thRtructural units derived from

B- (3, 5-di cycl 1 dro n 0 exanpl t he al cohol
. met hanol , ?eﬁgﬁ%tfahc ANOEP E%‘FP ?‘é@)ﬁ Sﬁ@%?y %BWa(ﬁgH)a gfore %erﬁ Yanedi ol ,

1, 9- nonaned| ofromed. &ytcehég,l syilohqre prfepblyfanme %It 1ridohemaost gque:raﬂbly of

t hi odi et ?ﬁd“%{ 0 di et hyl enegl ycol, triethyleneglycol, pentaerythritol,
tris( hydroxye é I socyanurat e, NN - bi s(hydroxyet hyl )sucm ni ¢ di am de,

3-t hi aundecanol , Bigurd émoem@@moal diagramehoyy ingextzapedridd! regipi net hyl ol
25propane, 4- M&sﬁ&ﬂd@é Wﬁol}es@i‘@§ﬁﬁ§sﬁ®r@,lﬁ ohé h@?éé‘ttﬂfQH&inQE@tlo% iRhagdane ; an

ester of the follow ng no. or yval ent acoo
B- 3, 5-di - t ert t5UuP9le r%lo B%Vﬁﬁ’e‘ﬁy‘ls)t%&ets&%o tarﬁp%tﬁ%lhcpw iggphghpdicgngtonol
met hanol , et h@n@l&hmmhmh@m@ﬂfromabmtmml to &iuagieciaodompbsiohexanedi ol ,

1, 9-nona iol, ethylenegly nedlol L gl yco

Lhi odi et Eﬁden o Fage 5 doiten abp T BloX0BaERIcGiek PERBSPI o neS

pent aerythrit p+hydtqmyb¢1fxyﬁtracxymdhyta) diodsonydnuhatdefined by isophthalic acid

N, N - bi s(hydr oxyet hyl )succi ni ¢ di am de, 3-thi aundecanol,

3-t hi apent adecanol , trinmethyl hexanediol, trinmethylol propane,

4- hydr oxynet hyl - 1- phospha- 2, 6, 7- tri oxabi cycl o[ 2, 2, 2] oct ane ;
B-(3,5-di-tert-butyl-4-hydroxyphenyl)propi onic am de, for exanple,

N, N -bis(3,5-di-tert-butyl-4- 35hydroxyphenyl propi onyl ) hexanet hyl ene

di am ne, N N bls(3 5- dl-tert butyl 4 hydroxyphenylproplonyl) trlnethylene

- - Y



104- ( p-t ol uenesul phanoyl ) di phenyl am ne, N, N -di nethyl-N, N -di - sec-butyl -p-
phenyl enedi am ne, di phenyl am ne, N-allyl di phenyl am ne,

4-1 sopr opuydiopiaesrgl ami ne, N-phenyl -1 -naphtyl am ne, N (2CT@EPR0OG4BPPhenyl) -
1- naphtyl am ne, N- phenyl -2-naphtyl am ne, octyl ated di phenyl am ne, for
exanple, p,p' -di-tertiary-butyloctyl diphenylam ne, 4-n-butylam nophenol,
154- but yl yl ami nophenol, 4-nonanoyl ani ndghenol, 4-dodecanoyl ani nophenol,

4- oct adodecanoyl am nophenol , bi s(4- et hoxyphenyl )am ne,
2,6-d-tertiarybutyl- 4-dinethyl am nonet hyl phenol ,

a ﬁ Ndlanl?OSb&MQ?XEUB%Hﬁ0©9é&ﬂ46v@%@&%@&d?@ﬁ?ﬁﬁhﬁ?&B@@@fmﬂwund

-tetrane i am no nyl.met hane
1, 2- bi s ( 2- ne?ﬁ?“ﬁﬂ%ﬁ?#?ﬁwmﬁgé? ‘ﬁ@ph%’@3 @bls(phenylanlno)propane
(o- tonI)b|guan|dﬁnhbmsﬂéx&ﬁ%msmwmdmmﬁhﬁyﬁ@@tybh@@@ﬂyh&&n%mmnund
tertiary- octyl ad“ ” and
di al kyl at ed ter S d%va?;% ngéngap%hehmF§ﬁ¥némnﬁUHus?ﬂ“@gﬁp a]ﬁgﬁo- and
di al kyl at ed t &rthe lghergical wnits presantl idithsheheylicalistmesturs ofithet podyestsfs i theino- and
di al kyl ated t polafely I e 25nmono-
and di al kyl at g%blégfg%%b%%ﬁ%ego exp%% gilu he%l nnp (HQ q}]ﬁﬁg)od%% nono- and
di al kyl at ed t 8w Bigtsiuetu c3e hipenasrey conppied Hersig-the 4-

benzgt hi ?;11 ne uﬂ@fh%‘rﬁ&tm cﬁ@h amma@c@l@gthglleﬁc1a oﬂ@Matlafhgld@xt}\&éde ied
tertbutyl/ter

t f | kyl at ed
tert- butyl ocwﬁ R S ot REar ittt it tedocia pof‘yconcf’e'n?an bate

N, N, N , N Hx et raapti@y1- 1, 4- 30di am nobut o- 2- en,

N, N-bi s(2, 2, 6, 6- 0

b s (2' 3(6 : tetr;%ﬁé% ﬁ&’i&&&'é@ fi?%eo%gér&lii% ﬁ#ﬁlﬁﬁ%ﬁh@ﬂd@%% 391 % of
2,2,6,6-tetrane Wymom |miymm@aromm(ozmwmmﬁw;§ﬁ@wra)l patyduicdzo | e,

for exanple, %oﬁlzonemf%&é)éoépoﬁ%% %Yﬂe?'ﬂ?amﬁ D RESEBEAI AL € terephthalic
2-(3,5 dl-tert-buty -2 - dr oxyphenyl ) enzotrl?zole

2-(5' -t ert - buf§id-15oniRake @5& 0Yipene Bd4.H 2 gpleno

352-(2' - hysdr oxy- 5Inz(11neibraslaeﬁlebdlﬁfmt @Mhbmvwhm@h@&yﬁdliz&fbmwm@zol e,

2-(3",5 -di-tert- but % dro qgl 5-chl oro- n%otrlaz

2-(3' -tert- bupg,]ilmfrlz%cg Fug%a émlts ion n one of more nap groups or

met hyl - phenyl ¥x&apdhltbe pelyentaanay azinde pn@eox Boresd S-lowlryxly-Snaplehaic baily 1- 2' -
yar Qvpheny! SISRARAL Agbiic 24 2. E@df%%éhtﬂare{?&%' AUHBEGRenzot ri azol e,

2- (3,5 -di-te y r oXyphe nzotriaz
2-(3", 5 - bi s( &;0afiphrHy Hisabeyaljc geid, hsthis ydaybeserie el al,-naplthalic
2- (3" -terdy bUHié&rb%xylﬁW&ﬁ&Wﬁ nép’hthaﬁl% d@@aﬁrlydx%rﬁé heay?, etyhthPhedydbosyikhl or o- -

benzotri azol e, er
2- (é -t;rf bu??@ g4nﬁ&hgﬁuéfﬁyﬂﬁﬁjy@8%&%5@?%8“9?%?%@%Tb§@ hydr oxypheny1) - 5-
chl or o- benzotQﬂaﬁbﬁﬁoxﬁmb&hakﬁétl@dmydﬂﬁynhmeﬁmy, -(2-
met ho carbon e h n -tert-butyl-2'-
e oo Dok BRBKA B STA T FABEE, TR gt ooty
2-(3'-tert- buslgb_‘stlmte derlvatlves thereof
%0% dr '?)e( ryzts5bu § 3 Oﬁﬁe)féremy%& BER¥EL fthe RERYdN ReRARL SR &Pl Rural units
hydr oxy- 5' [2d%r2veétfmm RERGIrONY§nze Ky aséhyerepikhalic-apid, ppaktdaodhy| ) benzot ri azo
Ize( 32 53 tdgd?fid/rﬂa @inoftyAHdOXy = Biphdtil, by bRyasmkjuba nané dérazalfom and

er u
hydr oxy-5' - ( 2P>1‘§’88)6‘ty9?“&9§fca§id06?¥§11’@9ﬂ‘§|aﬂcﬁ’h BydrPgnBAHd 4 shighengf gnd is
2,2'-nethylenevhmﬁ&dﬂﬁmnmIBNBLMgMaEmepbyhhanyWﬁhﬁwbemzmmnmﬁﬂmle 2-yl - phen-

(2)|4!3 ! ter ?jhb En%re@,fldn(, ?ﬁ ' n%e(%i%ggﬁ% 11(?\];e‘]nt1{)xr1I u}c)ludfs polycondensed reaction

hydr oxyphenyl PIUZlHCtEéIFﬁZi@tﬁiolﬁa% olixugg affp lpmr%thqyzoem@d yewpBibalic adik- CH2CH2- -

COQ(CH2) 3] 2 (iigBp ﬁtﬁ@hd( &rl([n-hlyaroqumone and 4,4’-biphenol, that further 1ncludes other

R=3"'-tert- butyl - hydr oxy-5'-2H enzotrlazole 2- yl -phen

2- hydr oxybenz Bi9R%ES A8 NPRHRT A IGINRNOMEr KO RPRYAsS pr%elﬁe@wa%‘gpldabie ¥ct yl oxy-,

ézlocziecKl gxy- idx?ﬁdﬁﬁw 1mpymt1eémbﬁmmhﬁﬁymonén%r éoﬂllﬁdlﬂlﬁﬂ:j oxy;]I and . .
" - hydroxy-4, rl Vs S t ed and. nonsubstitute

cster o Donzot ¢ HEparreg LSRR b B3y S ihy B ol ac e, - pheny!

sal i cyl at e, opolyfhphewmosaheruyhtat(ec ehlpeezedlstruesol oning lin the followmg

bi s(4-tert-butyl benzoyl) resorcinol, benzoyl resorcinol,

3,5-di-tert-butyl-4-hydroxy benzoicacid 2,4-di-tertbutyl phenyl,

3,5-di-tert-butyl-4-hydroxy benzoic acid hexadecyl, 3,5-di-tert-

25but yl - 4- hydr oxy benzoic acid 2-nmethyl-4,6-di-tert-butyl phenyl ; a

hi ndered am ne-, for exanple, bis(2,2,6,6-tetranethyl-4- pyperidyl)sebacate

bIS(2 2 6 6- tetranethyl 4 pyperldyl)su00|nate bIS(l 2 2 6 pent anet hy1- 4-

o o o, Y



5t et ranet hyl pyperi dyl )succi nate, a condensati on product of N, N -bis
(2,2,6,6- tetramethyl-4-pyperidyl) hexanethyl enedi am ne with

4- mor pholwoaef/@9s2di chl oro- 1, 3, 5-tri azi ne, a condensat i @0TRPOEIO64303

2-chl oro- 4, 6- bi s(4-n-

butyl am no- 2, 2, 6, 6-tetranet hyl-4-pyperidyl)-1,3,5-triazine wwth 1, 2-bi s(3-
am nopr opyl am no) et hane, a condensati on lgroduct of 2-chl oro-4, 6-bi s(4-n-
10but yl am no- 1, 2, 2, 6, 6- pent met hy1- 4- pyperidyl)-1,3,5-triazine with

1, 2- bi s(3- am nopropyl am no) et hane,

8-acetyl - 3- dOQ@@M&s75@ﬂ@n%ﬂé@$éﬁWE kﬂ&m%mgamhéw?z@§RYI§ﬁ£k5%Qﬁcane 2,4-d-

i on, 3-dodecyl- etr 1-4- eri i.ne i.0

3- dodecy1- 1- ( #1881 2008516“%# tﬁgl 59 f%éf{aﬁ) Aty dé ﬁ@lﬂ?n 95%9?6%

m xture of 4-hea Qﬂé)(;)ahdmj-%aﬁdle'% of eanythm@f hydroquinone (T) and

152, 2,6,6-tetry \Y 0 duc

N, N - b| s(2, 2, é%n%gq%fl&éﬁg ]ﬁgley/aésrl (f f}hextgt% nqtl)eér?té Ozlaens‘lonfé I\}\i th
4-cycl ohe>6y| LY. andeV dlAélmabweand SJ,tsaltges hztivwen the swm@qiwtar@ﬂxmm@uct of
1,2-bis(3- a”‘HRHM%@%&%HIﬂﬁf%&ﬁ%ﬂ%ﬂW&h%x%m,b 6%ﬁ£ﬂ£&¥ﬁhn§o¥ 5-triazine, and
4- butyl am no- 2, 2, 6, 6-tetranet hyl-4-pyper.i B gg [ 136504- 96- 6] )
. 20N (2, 2, 6, Bhyéquah@tzram&cmmbé@ PEFyant ima m@wﬂéc -Av-rinde,

N-(1,2 26, 6- mﬁr@awawtmmﬂym@lyﬂeh-sﬂua@@@wﬂts SUEEIid bevsieing of

r2 e;g? Ieg%lpz Ogt%%p%%trath%tagﬁn?ﬁ)hé/nd opt?o)ﬁglly in a(P(flt?ozna 1sgpl(1)t)l(1ahcseg)cy (5 8&7% Squaecane
7,7,9, 9- t X r apeiény In 2noyh ofih2IBQY 1, 22 627~ 3 ,28d db@ar 80 4acdx b spmrtb¢ 4, 5] decane

224 bt ri o T pon G BEd L AP drodu fﬁ%’%%%ﬂeypi‘%”%%’r@y 4
oct yl oxyphenyby pEﬁS@ﬁbﬁl ghounts df h%ﬁﬂyl%)ﬂéﬁy%i 111@ abput 20amalée. A

2- (2, 4-di hydr %15/19&@ B¥eeft tlﬁ: é@ét@(( 3aldfesddr5r€§ Eﬁ BM&%OT ﬂergmgts bff \lvﬁﬁérf‘e
2, 4- bIS(2 hydr oxy- 4- pr op oxyp enyl) p en triazine,

2-(2- hydr oxy- 8UloE€y V8 i) VAR arne@rrmlagw%t ?éﬁe JP)male oylcilﬁea?z’)p ne,
302- ( 2- hyry oxg4 250desdl2edbeny Uold%6s bist dndhdior titbphemydls af 3, 5- t ri azi

ne, : :
2- ( 2- hydr oxy- TYFVEEEYIS Y FRe i) TW) §1 9 PECEt P AR A PHBny 1) - 1, 3, 5- tri azi n
e, 2-[2-hydroxy- 4 @efoycdd @xpodmiants/tho Yy lypstapyf the iy pitemycblmptisés bi s( 2, 4-

di et hyl pheny (dr oxy- 3-
octloxy-propy%8§%$ﬁﬁeny§Tﬂﬁ&gﬁgsg(éZ%h%ﬂ% tﬁuéﬁﬁeny%?%%ﬂ%zéﬁ?@¥a2|ne

2-[ 4- that satlsfy the following formulas :

35(dodecy|oxy/trldecyloxyVZ hydr oxypr opoxy) - 2- hydr oxypheny1] - 4, 6- bi s(2- , 4-
di met hyl geny ¥p%ds 3. 5-t+iazi-he—2<[2%hydr oxy- 4- ( 2- hydroxy-3- - 23(}H
dodecyloxypropoxy)bhéﬁ@ﬂp7¢[6”%ﬁh(2 4- di met hyl pheny1)-1, 3, 5-tri azi ne, 2- ( 2-
hydr oxy- 4- hex y)pq 4, 6-di phenyl)-1, 3,5-triazine, 2-(2-hydroxy-4-
nethoxyphenyl) @Fé ﬁﬁenyl 1,3,5-triazine, %é
2,4,6-tris[2-hyd PXY- 4- ( 3- butoxy 2- hydroxy- propoxy) phenyl] -1, 3,5-tri azi ne-
, 2-(2-hydr oxyphenxl).est- (4- 5net hoxyphenyl) - 6-phenyl -1, 3,5-triazig® ; a
phosphite or a pHésphonite, for exanple, triphenyl phosphonite, diphenyl
FhOSplhomh te ﬁbvlﬁ}élted Ht ﬁmmgspwpmsteﬁ tﬂéh ﬁiol%)f'amohﬁﬂs?ﬁ*%ytjlesfﬁé@ﬂ?@ stlﬁlla?lﬁﬂh?n: te,
auryl phosphoni r.i earyl pentaerythrito

di phosphite, P?H%%@“@‘H?I?Bﬁ <ﬁh9$h8@ﬁ @O'?m%ﬂg§%88$lte di i sodecyl

pent aeryt1iit ol dlmmmm&nebleﬂ(badmm&thepbkybmhyo]f tHe 1n3z6nttmﬁ1hgflh¢menyl )
pentaer I 1 S ALRIRPRCLFu e o USRI, ~asidophenl)

bi s(2, 4-di t er p- hydwyb@xzetmlqohhﬁthzﬁ rp@lm”/aef Sﬁrdﬂhﬂ?@bt adidpRde armcnle % of

bi s(2, 4, 6- tr'u%ﬁﬁ&mﬁ&%d@-@St&?&ﬂ%ﬁ@b@ﬂ%lhnﬂﬁﬂkﬁ€r¥&97h$91anP%Qﬁph'te

tetrakis(2, 4- d|-tert- jy L | enep %

6-i sooct yl oxy#& blpéle&@ tM?rleepr% gl letmllwie ?L@PQ‘HWB@MI]! wh@ the polymerized

éS% 3, [deaoloxi@thwmlapmmtre @eﬁénuafmezowov&ng@mbaﬁtsasg%atmdw%/&f 12- et hyl -
i benz g oxa [ rt Y,

et i pheny! ) REOHEPSIRSEBHALE: (o B 3 4t frrpii e by Yool mgleny! )

et hyl phosphlbémo@mhﬂhnﬁﬁi 321@1264mﬂeQ&QMQMhumybpbemml7§hosph|te is
preferred. Op ner u 0 mari ns and
20b|sstearylbpkﬁgﬁgpﬁéqgﬁqggﬂﬁphgﬁi‘ggtgka?%@ﬁﬁé@%ﬁ&sgséﬁg§&¥b%%FarIy
preferably triazine phenyl coumarin, comrercially avail able as Ti nopal Tm

(G ba-Ceigy, Basle, Switzerland), or Hostal uxTM KS (C ari ant, Germany), or
EastobriteTM OB-1 (Eastman). In a preferred enbodi nent of the present

i nvention, the polyester-containing conposition further conprises at |east

one optical 25brightener. The polyester-containing conposition of the
present |nvent|on may conprlse one or nore addltlonal re5|n conmponents..

Y " o o v .. o



350f 1-200 parts by weight, preferably 10-100, 20-80, 30-70, 40-60 and
about 50 parts by wei ght per 100 parts by wei ght of the polyester resin. -
24 - wohelogabieest er - cont ai ni ng conpositi on of the | MCEMPR@Y/064393 be
obtained by adding fillers, reinforcenents and other resin conponents to
the polyester resin and nelt kneading the m xture using a kneadi ng nachi ne
such as Banbury mi xer, kneader, single-ddrew extruder, twin screw extruder
or the like. 5The pol yester-containing conposition of the invention may be
nol ded using a conventional nelt nolding process, preferably injection

nol di ng, conpp&setR thePdtél Nducs@Xd EXERN iBLEENG iBR4itdeh ow. MRkkH Age off he
nol ded articles %gt ai ned accordin resent | nvgntl on are particul ar

to bhe B
useful for mahQPEERlG g deramplapguisy dhs MONGME RN AT BEP ¥es, machi nes
and 10aut onobidcagled,Toe cmhpie gicatngaf 0.t Sand la Ve niciuaies 09, 6dyad: adewnsd.g, f or ned
by pol ycondenging ¢a n m, x§ ur e npri sin h amer. conpounds
Ceropht hal 1 o B¢ i 0 5 HEES s e S ALERGY Hofithyd Aol R RS
hydr oqui ndne molh®. Myeforably the xtnenat ofasophthalinecidgofrpmi Ge Thormid % i sopht hal i ¢

aci d. The 1STRRAAECANYURSafBIRIISEPhIKRL 63k ldbd DENTPRRNES ncpimounds in
I 0S t he yester of the i1 nvention.

the relative rat destri bed above for IDol i )

Hence, an aspect Bffurther peksisdcmbadimantsdhe pelyastprefttediinyentiongpeladess f or
manuf act ur i ngglgﬁﬁhii&ﬁ%}ﬁfc%ur?fﬁmﬁ ingiheqm%ma&i@g !ﬁhﬁﬁnt;@%l ;ri.‘;rfgtlitsaholgwefer (ym' ]2“ ure
conpri sing 40- nmo| e .% pof. - roxybenzoi ¢ acid, , L0 nmol e % of a
di ol i xtur e SEPRMELE Briver P BduTRaEoan ah a 10 25 male et TR (o 30

mol e % of 10di aanitk dwivsd $ioimgy4 Bbiphencd i) hE fo5anold %anflstraptralomats [dyrived
addition, iso ' 1 d,: r.ei % i t nunber of
mol es of p- hyﬁ?%%ﬁﬁ%%%ﬁiﬁ?%@?? I{I}gir?(%ﬁeo, S%?%&‘gb‘?ﬂngﬁg‘%ﬁ‘?@?epht hal i ¢
acid and i sopkobhp 1 88@pY-6p malheo eirdtiuckyral 281t Arom Rt ur e
wherein the M @bx{ihidic abidTVyr QAMIRERSI1LY i¢bdbed Bh BRABAN nddibdrd¥Rdlesl tO
1.5; wherein the nolar ratjo %f |soi) th |I8 acid to terephthalic acid is
fromO0 to 0.210°f sipgtural unitygRy @Dr(THY: ( \5&%‘@ (80 PFSFR 04herPodYSSies t he nonomers
01;] the inigial f mﬁoﬁiﬁﬂlgﬁﬁef&ﬂéﬁ@ﬁﬁodﬁ@nﬁgtﬁﬁpbb@stmf h&iﬁlv@lﬁ[ﬁl‘m(iﬁﬂd&es; reactiTRg
t he nononers of, the initi nonome ture to formg St er.. e
pol yester - mantfREETFEb B HAT R Vol dop BE 870U - BiareRgBtar s he

pol yest er of stectinalentsidenvebfraindydradeimint €d ,; 400 20 henalaVeof edictindl | y
aromati c pol yes; i hed: ifaf P - i nvent ed
process, the ﬁ% .S:&rert?ggti ?@%’h ﬁ?g?%&Sfliﬂbéhgor%rz%?lz??e-&/bolfgh%ﬁgﬁ)l}F‘ﬁer ephthalic
aci d + i sopht Heriyed fean éprenhshadig\iaist At 3 mplomod siugtaraunitsrdefisedbl y from

0.95 to P5S. fdheisGHyARAARNISS | 4 IS6PhBieh . sHularal Lfith Refve®Yrohd ISt

subj ecting the 5Snonoper th(f&; t q}?an aC)fl ti gn reachl on.1 TX&)I cally, the
acyl ati on r eaBUbBIP ATt Q0coThiges I el BR3P CBrtbt L TPRES hromorer
conmpounds, e. golestofgtrpdteradlmics (by @ pxXM1), AV upd (\Of progedt dahic pelgester.

4, 4" - bi phenol, an r 0x nz Qi i iLth at i . agen ch as
acetic anhydride. P @)é%%?%%%ﬁ%F%gall%he\%ﬁesntp%hogrg%%rgbgfxs{h%lrng %r}%oggﬁo;rlﬁ pglégs[ her
conprises : 1pefyricniged mendmértunats (nonprienemdcdtstinetupdl thiteinn theyanaintsg agent t o
forman agyl a;ﬂapght{g}é)%grf@ﬂdwiyl\?@drﬁ{uqhst:he reacting conprises : heating the
acylation mxture to a first tTenperature to forman acyl ated nononer

m xture ; and J1pheating tHe acyl ated nonomer m xture to a second
tenperature té‘%{é;gr(hqp;[ﬁq”ﬂr@t)gg)/ﬁol ycondensation of the acyl ted
nonomer m xture.

02<L<i2s 5)
V4
0< L <0.05 (6)
1l
30 In a preferred embodiment, the total number of moles of the structural units

(D, (1), (III), (IV) and (V) is of at least 95 mole % (preferably at least 96, at
least 97, at least 98 or at least 99 mole %) based on the total number of moles of

all structural units. In a related other preferred embodiment the polyester of the



The acyl ation agent is advantageously an anhydride of a nonocarboxylic
acid, preferably an anhydride of a C2 to C4 nonocarboxylic acid, nore

pr ef er ablwoaomi4es2anhydri de. 20The acyl ati on agent is ben®firedclobssondded i n
at | east stoichionetric anobunts. Preferably the entire anopunt of the

hydr oqui none present in the acylation reaction mxture is acylated with an
acyl ati on reagent. Mre preferably the-ddtire ambunts of both the

4, 4" - bi phenol and hydroqui none are fully acylated in 25the acyl ation

m xture. Even nore preferably the entire anounts of the 4,4'-biphenol, the

hydr oqui none ﬁ%nﬁ&ﬁmbmdésoaméasb%tﬁfale%aﬁﬂeﬁbr@dw96 W7, 98 EYH AloRdj oF t he
acyl ation m xture. Ln .one e d| rre t he g ess B?lrﬂ the maki ng t he

pol yest er of PR THAL NS 45 H Ve W?’fybﬁ%ﬂ} § frorrer conpounds
are acyl at ed 30pkthalicioid, yl,yqugm,onap@dtt 4f-qu1tch,ewmh helrndmrhméc 4cxpounds.
After the hydrlct)nc}il ‘V &O stlluatural 9t MRUNE 5o d]ci) nROVuo't]tfa%leaorre %:IX 1%%1? 9 RS ately,

t he acyl ated nononer nds are m xe m)no conpounds
and subseqiuenpteyersuub}@@t@dam@npmry@mod@DQMH dn anletspeotaﬁerprﬁcnmhl ments of the
i nvention one QoM &?th& ﬂf’veﬂﬂ( t% blyesteCOMh@idtA gn{'iHE‘l?H@sro%ﬂ%s separately
acylated then m xed wt rt/orrer corrpoun ore t

pol ycondensat piayetyal ‘éﬂfrsrqeélﬂe(b@t)mﬂibff rexydepraic agddersphthabgacidnpre of the

hydr oxyl - cont@bﬁhtﬁgllmn@aﬁ)qmn@@n@mab ehot, acyl ated e.g., the
hydr oqui none,

|, .th b nmbi nat
thereof, is acylal® %fhgre Qﬂ@%‘%}é thr?éjr??h%tsg?gﬁ%égth"eegﬁ& %Fﬁ"téﬁ%étrrgtlo(r:rgr nations
conpoundsl(( acida&tﬁéﬁnaln%,qareﬁe%@ydi(aﬁ@d% i 00 mdloYcaff stiyictugal aatts derived
I d t f f
Sorpenas.ans ST SRR L EIEN, Tl PR o, o

conmpounds and ca sts’are
t hen mixed wi tid 44 -Bippeeali wghdgéwﬂanmef@wtlaatun@ﬁ r@Hﬁ@SehSH@B@ﬁa?ﬂ cont ai ni ng

MONONEr  COMPOYRES RS nbihatomaAlehéHo®hr studtiial Mnt%cﬁ-jo@'feﬁﬂnﬂléfq{ Yeskpnt ai ni ng
nmononer comnpound i.s one in which all of the hydroxyl grou attached to the

mononer conrpoaﬁﬂlleH%W@tlﬂ@ﬁ@ﬁﬂeéﬁawyt%ntaﬁéo%%rﬁ‘trieﬁﬁ YEnIPhetlie PEEHIGy . t he
monomer mxt uakd/bSndreadiatc mttdﬂmtah@n@@u&ms the st@eial ﬁrﬁtsfdéﬁdﬂb@dmi wleure in

which all of the. hyd f the. hyd henol |,
o tha b hyaPBiatiboi e ndbG Rt b FoRe. R e wBRs kot Bt P s
conpl et e, aceinventawi wclidenew aumarnglityvdic atydtatal omits ®r1pﬂ<éfrenado¢1y, traamoved.
1oThe acyl at | Bkl 6L Lo AU 19 001 SEU BHLOACABEIE R e, 2ceti©

anhydri de, nmdno mxture a
sem |iquid or tflailsqbﬂwYﬁbh@Wédlﬁﬁb@WthﬂCWeét“e‘élS’CtQile&aIteémher ature of f rom about

130C to a e”@%t@kttihexﬁi‘edﬂa@%d 1Pf- @i&ﬁ@%ﬁédﬂrﬁéhmc most preferably about

145C, for a perio m 10 10 hours,. nost bl 1 hour
with stirring to gbf%apﬁ[yaﬁ%w%wan%& g le pfigrof thagrum tek taﬁﬁﬁa
acyl ati ng agestrudis@atuiiits dehieecdaftyiatdphehatie acitlito thei Imn&ier bﬁﬁlﬁtesblﬁaructural

st 0f ot omet 11 6o PR Ay SLerfliai YS9 Lo HGHRSRo 0 (roquer  conpound

m xture. For €xa "Ure’ conrains 1 mol e of
hydr oqui none, pmfmblef@fmﬂfmtto spthendl 1, amte prefashdy 6102265 ,1.03-8rdoxAsbenzoi ¢

acid, thedot @Aatealtt%@@er ﬁfatuaﬂalaﬁg deémtahsm t%'eagre@gﬁﬂtcm&dqs 1f\f?rfft@éﬂ c

anhydrlde is 5 noles. Prefera i/atIOI’IIS carri out ?Svmth an

excess of t heOle§iathoinagyii- Ooil’élﬁlufiﬁ%og - hildef Of 0. %ﬁmﬁ 0.479P-08x anpl e

the acyl ati onoa9enl o, @Y, (08 a8 @t dnd ANTkiRtiSn, AecibradOali®bfd %breﬁrgao nole %
nor e preferabh%/gl)%%}aﬁ%%% excess based on the total nunber of noles of

aromati ¢ 30hy valiSsent in the monomer nixture. Preferably all
of the hydroxyl gimothppohyresenithe mvehdomihnarde raniof thicenvamter af ylodised and

th : 9 i

br of ot abi 3 no ShuAP ity B ctfigRag & gL hgnRE GhaROPIR R, ) o
mol ar excess ohits dpeivad filoat 4. ﬂgbmgml lwré&ééﬂtly A-1.B& 2Qyy Ipeaferdblydhbrres

m xture. 35Thg 4pphyE Onte BRY. '80('5‘69-f0 ﬁsh%sas%té@&t%jve r@ra@n‘éﬁ@aﬂcﬁdd@ﬁﬁilﬂ abl'y

carried out by increasing eat o.distill off the carboxylic acid
si de product . HARALs arefﬁpreS% b ‘l‘ if witterhuty %&ethedﬂn%ox%'@rle ncreases
from 145 to Bihﬂz(ﬁd@yerzlatbnuto 2‘3L1/e7 mow 8.85, and ank Mractién, piceihet velde empodi ment

t he pre- pgy m xt.u cool nder nltrogen in the reaction vessel in

whi ch the acyFléb(r?Qﬁ? "%GGEZP?f’t B’ﬁ “-or first



S5transferred to a cooling vessel and then allowed to cool and forma solid
acyl ated reaction product. The cool ed solid product may then be chipped or
crushed twoppovmidge6ét he acyl ated m xture in a granul at ed POT/EPosd®s43ddr m

The resulting solid acylated m xture is then subjected to a solid state

pol ycondensati on by heating the solid acylated product at an el evated

10t enperature in an inert atnmosphere sudf-as nitrogen. The solid state

pol ycondensation is preferably carried out at a tenperature of greater than
250C, preferably in a tenperature range of 250-350C for 1 to 24 hours. In a

nost preferred en@@ﬂftpaﬁﬂ@)nstd&lﬁ@iﬂg@h@b@@@st%ﬂﬁ@fﬁd@fﬂﬁﬁtdr@ﬁlchﬁle@ﬁf fhted out
at a tenperature th is less than the neltin eratur.e of the 15desired

pol yest er dur PG e CHEPGSEIQns GPBriging tﬂi?em‘ﬁ?ﬂt%’c‘ﬁﬁ‘gg‘h%raﬂa%p?]@%?ﬁ Bn. The
acyl ation andﬂaaﬂablheyaam@&m&aﬁls@mchme@m i ynveaticar Comﬁo@mnslcbntphlemgr esence

of a catal yst %he d) ?ye%:[e?glél uf%ctugetdab&y %E 1I R ”8 anupacf)u%ng ﬁ) docessp Os (}/e? f%gensat I on

and the acyl a erre rian ensation reaction is
described i n hb@na@atare Ao inclupied in 4e, anQIILtlonp@Hdw@dC(bmp(mltnmisyna’Yef erence in
its 20entiret X?ntx\fﬂ'aﬁi? aﬁB{H?tr ﬁﬁ%&?&té}%f%&ﬁ%mmﬁ%ﬁc}fCtHé Bk ciflgkal i ne

earth netal t or an_al for exanple an organic or

i norgani ¢ sal Polypstemsy: hl?rﬁfﬁa%‘éﬂfﬁ?ﬁm}%ﬁ agcéud?rﬁm%?wﬁ myfeialprigpiesh the

cal cium bari yoyaner 1§Tlhétdiﬂ§3§rghﬂ1@rtﬁ@fnopﬁﬁt@cf fabhyandrs prkadt iimgmeatt bf sal t  of

a carboxylic acjid as a ?tb rabl pLassi um ul fate, during the
preparation of! IP‘F?é%Be}]P%WgWEl ﬁtoflgt:ﬁ HYVGL%FEB éOB’PB%@?'ﬁmer melt prior

t o advancknent of Ekdeples uﬁd)thﬁr@m;mhemtswﬂlm desbe prdsabe gr the cofpositions

pol ymeri zatio he i rati.an. i sphites, as
Geser bed i n_ e g BEP IR EELko3 By LA ARELE ARASEDN (F3 may
i ncl ude an or glaﬁbrcretﬂfwcemm@uﬁdvm@ufdlﬁ:ma@dénrarbmﬁqrcqumtfowpbllée ghsefiberabl v

di butyl tin 0§1ﬂ19§-a1u§ﬂ1ﬁ@ﬁbé%”&lﬁ&mSca%{ﬁﬂib%% ahd Eﬁﬁh&‘ﬁbéﬂ KOXhAlRS oANd
30titani um d| xi de, metal oxides sa;;’h as_antinony tri koxy titanium

(0]
silicates, T Iéﬂﬁd e GRS é)ﬁﬁ%{l@éceéll%lﬁ ey %@ﬁa@a.mar ogen
_;I)_Eosphat :als pogﬁ@hiﬂénvgjllaytdhﬁgealcﬁim%}hiﬁb&e daggxél{déblgy@mnﬂmkérgﬂ@@g EhOSphaLe
e cata ysts SCri pe N , »l NCOY te erein Yy
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35 Molding lubricants such as higher aliphatic acid, higher aliphatic ester,

higher aliphatic acid metal salt or fluorocarbon-type surfactant may be added to



The pol yester of the invention has usually inproved col or properties in
conpari son to conventional polyesters and LCPs. These inproved col or
properti esocan/des2expressed by a vari ety of neasurenent $COEPMIONE43DS ght
refl ectance, each of which can quantify the observed hi gher whiteness and

| ower 30yel | owness of the resin and conpounds of this invention conpared to
conventional resins and conpounds. Thesd’measurenents are known to those
skilled in the art. The whiteness of the polyester of the invention is
determ ned by calculating the color difference in the presence of D6500
iI'lum nation Hi%éjéﬂ@t@ of bR 1fg E‘tﬁb%rstﬂﬂﬁ'é%lﬁe@t%f fbsﬁ%@l%pcﬂ?&te%b\éﬁ'ré e reference
tile using th 5Cl EL@‘e guatl on according,. to ASTM E308-06. A
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Preferably theutel‘sﬁﬂiceof)ﬂie)peﬂéter of the invention has a AE* of |ess than
25, nore preferab 16, 15,
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prefer ably hasfihE3inddtiRoldrbadi mﬁragtﬁfsxa%ﬂgle%hﬁwb @HOL, preferably
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ASTM D648, at mstivdasnplegdert-pg Hﬁsﬁ digiethybeheng!, 2érdlst? 2utyldeefbylphengd vPa. A
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invention is eftpéesylogypleenal. %ﬂn—seﬂd?%ﬁdwdéoq@moyés% edi-taebeyhdf ter, "the
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at 0.05"/mn OThe i nvent ed 0I| aronmti c_pol yester

n
meet s advant abg@B%@ %ﬂg, 20 rxgqﬁ]éy]hdenebls[6 (o-methylbenzyl)-4-nonylphenol],
2,2'-methylidenebis[ 6-(a,0-dimethylbenzyl)-4-nonylphenol],

35  4,4-methylidenebis(2,6-di-tert-butylphenol), 4,4'-methylidenebis(6-tert-butyl-2-
methylphenol), 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-




characteristics of the polyester of the invention as previously detail ed,
and any of their conbinations. The above witten description of the

i nventi orwprow/dexéa manner and process of making and uSCHEP2e0IHELD3 t hat
any person skilled in this art is enabled 15to nmake and use the sane, this
enabl ement being provided in particular for the subject matter of the
appended claims, which make up a part ofl8t-he origi nal description. The
pol yester or a conposition conprising the polyester may be used to make one
or nore conponent(s) of a LED device, such as a heat sink, a 20connective

material, or ?eﬁ@ﬁt&ﬁ%%hylﬁhl%zd@&ly%@ﬁﬁf4 n@étl%ﬂﬁhé%l,'l[‘l,ﬁﬁﬁﬁ%-’f@% b@Rl-yd t h ot her

mat eri al s, é%l so_be g i)ba matr E%ater%) r co onents such as

housi ngs or aS¥ HBY;IP@H%‘P (@4 urapea]s ﬂ?é? éi@ﬁ?é}‘r ageous to use the

pol yester or hﬁelyd;ﬂﬁpplsstm-dad@ghmrcam@tetdee erﬂqugmglyembfsw 3463 rgrta

reflector. Th evic n of at least 1 pA at
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25l east 1 nA, 10 mMA ; it may have
a current jnt mﬁlyﬂlsheof’l)@t:yﬂmtaﬂmeﬁbls[ét(3h®mb1@MYMXYéf- most 5000 mA, at
most 2000 MA oL diRs- 6%99%?‘#4 ﬁ%l#ﬁ%ﬁgf&eﬁﬁtﬂaﬁt@qvﬁ&fs@%aﬂﬁétu 12

| ow current LED rﬁ':l,\vr ce acteri zed cur rent

intensity of &t YWPWYHN“&H%\ 20-B1 e rd i tew bytees awpéwlrenylépmaa@ED devi ce

characteri zedztzyblg(sa@@wurywthydmé@nmeyhﬂﬁtewgm a@omyﬁﬁ&ciﬁomﬁm or a power
LED device (i n

0 evlce (1155 £y 90 AT LA D S LY of

conposi tiln csmnzﬂrmglpbhmdspﬁjrye&hple 3 6;3 Jgraktragriabuplrpénent, especially a

refl ector, fiﬁghlt&kp Peg({%r olétra{d%wl 4:_@8 cgﬁ,vg égmgl thgle r LED devi ce. The

pol yester or Ion conpris is still nore
advant ageousl ylewewaﬁ@aten@rdﬁw é%@ﬁj@én%dﬂtteﬂésméb@m'l yegeaptogdetatey ef | ect or

of a power LEQm@?SJd‘%%ert b%l@h@ﬁ%&b&ﬁ@)%ﬂe%s@%ﬁ% happrbgbged by a
current intensjty o % n@ﬁ@t | east or “at Ieﬁt 500 mA.
The LED devi cdim§t Wl{a )éﬁlrﬂapht Hatepero- ﬂEfBﬁd%erbhy erYhgnaylise

corrponentlsconisabayngs Hh@ﬁpﬁityd%hﬁ[roﬁmgalrh¢1@gpt@écetakte i nvention pr ovr des

5substanti al | t li gh t put th i d
concurrent 1y DTS gratile "t Bitmaiaes> SRY SRl B ASE ) et e,
even when open&thy@najzl)&h@a@cghmﬁ]oa@nﬁ rzyom(rs ghdértert-bopydAdtydreybamyydewer
enm ssion | eve §decgﬁrn$ ﬁgg&lgwoﬂgtzaﬁ% 5 5‘dP%‘PPBut§715P devi ces. As used

herern t he phras fou consisting of," 10"chosen

from” and t hbydrokebenad)mdeatepizidotlels3 éftetf%@etsbﬁébwﬂ)éﬂleﬂ?ﬂﬂ etials. Terms such

as "contan(Shy d@i@ﬁbefn'ﬂﬁ Arork i ESonkiRHd ef @zta!i‘n;ﬁéel ?I@etﬁs 32K HB-tdFEB iy Ng-
"including at ?, ast r&?ss oth se spec g cg not ed. ,Phrasés such as
"mention may BEIRERENLY 46'“5? 8“7(99 4 (’fs"ﬁﬁ?% P-4t hat can be used
and do not i hydrokﬂit&nzyly-emi Giicttamndiindbaend, Ridco-m(Bfidatst-beyb4, | i st ed.
15ALT refer enﬁeérbx psriteng]? QI"IEIJ,Z(% eitéoo édunh? %15 éxaﬁltlllg n§a4r gg%ctﬂ%%ycngp

publicati ons, broe
i ncor por at ed ﬁdﬁérdl tbty bn@’ﬂérlerdwyamaoblé Srﬁlnmmﬁ,c%rbctb’lnmr@apm -dbange i s

stated, the epfppin;. ?ertaﬁﬁylé‘%g&&%?amﬁld%q 3 9%@{@& deR1 rcagrarmges within a

nurrerrcal limt or ran fical i ncl.udéd as i l'citly witten

out. 20The abB¥e: &égtﬁrrr 'ﬁwlo‘hhmmm@@@%@dl $.8-tE#rd @ %6‘Héﬁ(§ér¢1§‘ml led in the
arttto Imake alaalt usfn vy lrbﬁafay) peis -@iagink Sl t,PBQMs(ggddlltBrtIHﬂ%;clﬂfonE ext oI ath
arti cular a cat,l on |re ns r nodi fi cati ons (6] e
Br ef erred errggl’l‘a %megzﬁﬁ‘?cyﬁ%urﬁ isyméngptﬁﬁet?’r’%ﬁ S %((ﬁ%}égékr lled in the art,
and the gener dnnq:hhylbmzpl)ﬁsscybahram@d hetrei(h 5 rdyerbbutappihydb xtyphaotyteetry1)-

embodi men{s and 98%%111%511?%”@15 55‘%&4}9\3& F'EJ% pioxgghefnggag%@ r%[) gpirit and scope

of the inventi©on hventlon limted to the
embodi ment s shevhydieut.3Ssriszngd, %@é@ﬁ(aécﬁlﬁmhﬁi’iﬂle%t scope consistent with

oo mont 5 v B R S e
c\(l)mh'étryijé‘rhé( IOy BEY 1m8@%%ﬂ%9@e’éef)é{lfﬁ%\’ﬁ%lr Pr ocedur es

i nvention,
Col or of resi hygrowpensy grak@shosphonatt, 3,5dixerd-bafyl-auvet te was measur ed

aceer oyt ARG 0008 %%P%”W@"% IR A e 2

methylbenzyldioctadecylphosphonate, calcium salt of 3,5-di-tert-butyl-4-



35(CI E 1931 standard observer), wavel ength range 380 to 700 nm 10-nm
nmeasurenent interval. Polynmer is ground and sieved by a 20 nesh screen to -
32 - gi vewea amidparm particle size of 850 m crons. The ceComEPdibietsehce for
the resin powder conpared to white reference tile was cal cul ated using the
Cl ELAB AE* (Delta E) equation. The white reference tile (S/'N 4DD1202002)
values for L*, a* and b* values were 160901 0.03, -0.04 0.08 and 0.03

0. 06, respectively 5Col or of conpounded resin was obtained from nol ded

di sks, 2.5" dianmeter and 0.040" thick according to ASTM E308-06 using a

BYK- Gar dner Cg &bxml&oha&hylﬁéﬁ@d@hoﬂmé had@@éfﬁh@ﬂ%hlsr fRgRaRplcA@Eri¢ 0 700 nm
and i nterval ﬁw 80 band 3135 corwgﬁtl on B vat i on %ngl e of 100
(ClE 1964 sup%hez ailidgsicats AVIBRErYERS, ocBEY-GPrdidP iR hdd-and 30 nm and
36 nm 10neasuhgdreriphang)-ichibuiiiieg tan @stcao Lihs ;foltcﬁsapgﬁtolnuelrpoly'vrﬂentcol or

di fference for, the dis ma e renc S.C | at ed
Ctine thes ol ehigphartipTs SOTRAL B Lo Ept B AP SRR iale, bt EPLE L
870007) vdl ueslcplagl : inethaaol, gthdngl nyogtanek 1smectenc980<8@160&110(1t ,6-hgxapzdio®. 01 and

0.38 0.01, I‘E§Be&}daﬂ&hal et]{p@n%\(%oﬁrgggg& g&]ﬁglr &,g;gggye%ﬁ,&@trurrent was al so

used to neasure cent ectanc er 't he wavel ength

range of 400 EIBOCE%YWH?&WQ% dHetbplepsalysol.drigthylengglysod reatrerytiiitel. measur ed
fol | owi ng ASTMisE3RBo 1§tg:ydndrﬁﬂésp1 NLYid A draky <oy 1 {sB6hic Agni8e, 0bser vat i on

d/8) with S n | ude h.no ban asscrrectlon and
Wir 30 mm ands é’% ?fg’iﬁg HRALHEST it R r B B BEGRS) o
20FI exur a]O st ddiydreatyniethydl -thospisit 2, éﬁarlaXanyebj{z L2efectanegswrestdr atihor ding to

methods - 1 ASIMIRY A0t Q00 LM ordl  BRATsA0R HARCs Rrd §O,178, 2 i min

: 1SO 790 Tens ress a re’neasured

accor di ng 25t oectistyisayhpropignaty, are@qanmge efgbedlcshahmithrnoirehendle nodul us

(chord modul Uﬁ.ocpdngﬁls&etgn& 0221hnoNes 6 e AR 12860k Mbmg)t 0 | SO 527-2,
V\nthtestlngs ectl nte eraiygrag HDT, is

reported inC s %&éyg;bawwaae@etgﬁwnwl 10 disiy 301. ASTM
D64g at str ea&tﬁy%éﬁglyZ@Htrl%ﬂlyl\lﬁtgglgfbgp&;zﬁl@?ﬁmmstrﬁ(@drd&yetﬁyﬁ'l' byI 012&% I\/P
condi tionin accordin A SS eve a.
horml v Ao REFBREHd N AR RSP b i Setlen g ARGl mont <
Differential %mammgieeaioé,rtrimtlgfﬂhdmwﬁolm'ﬁmemlnylojjmaﬁa,neoéﬁ -hgdnox}methyl-

I nstrunent. ﬁ%ﬁbhﬁ@]@b%ﬂ%mﬁ@&%tz?&tﬁﬁé AnTebiesor €A C?ngn%ﬁfgﬂogpl | oned by

an i sot her nal at’l 3 ranp an econd heati ng

ranp. The sain]éWalen@@OhOb\Hﬁhﬁdét%@lcmlolwﬂ ‘f*nhﬁ fORBPRANY BPHOPIMBEr 8t ure t o

g:)tc?e'r 4%)(:38&( CoPM aRhEl FRENANA, dThdiel, &-6ctdld®NsdoRBINS RBB:8eARS!, cool ed at
mn to

crystallizati gﬁ negﬁ‘éfgiﬂ t ﬁbglgn%df@%g;{lé?erﬁWQgO&r glirﬂpgligf‘gi%:logfﬁﬁg cycle. Peak
nel ting tenpenaipengiglyenl(thloslitipdamizhoal ditthiidheglycsl, detlerienegidof,r om t he
second heat | ngentgnythntol tris(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyl)succinic

diamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol

25  propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2,2,2]octane ; an ester
of the following mono or polyvalent alcohol with 3-3,5-di-tert-butyl-4-
hydroxyphenyl)acetate, an example of the alcohol : methanol, ethanol, n-octanol,
isooctanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethyleneglycol,
1,2-propanediol, neopentylglycol, thiodiethyleneglycol, diethyleneglycol,

30 triethyleneglycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N'-bis(hydroxyethyl)succinic diamide, 3-thiaundecanol, 3-thiapentadecanol,
trimethylhexanediol, trimethylol propane, 4-hydroxymethyl-1-phospha-2,6,7-
trioxabicyclo[2,2,2]octane ; B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic
amide, for example, N,N'-bis(3,5-di-tert-butyl-4-

35  hydroxyphenylpropionyl)hexamethylene diamine, N,N'-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl) trimethylene diamine, N,N'-bis(3,5-di-tert-butyl-4-



Vi scosity was neasured at 380C using a Kayeness Gal axy V Rheoneter (Mdel
8052 DM ) with LC 9 kN, 20001b, nelt tinme 250 sec. Polyner is ground and

si eved bywea 00/me®2h screen to give a maxi num particl e siPe@/EPR00BHE4303 Cr ons.
Sanmpl es were dried at 150C for 15 mn prior to testing. 10ASTMtensile and
flex bars were nolded fromunfilled resin sanples using an 11-Ton

M ni - Jector Wasp Model 55. Barrel tenpertures ranged from 355C to 385C and
nol d tenperatures ranged from 175C to 190C. Conpoundi ng of neat resin
products synthesi zed according to the exanpl es bel ow was acconplished as

follows : thenj@skyphelylptpid 1) Hyldaddiddm oh2eHifX bERd GRIEEA it bl ¥xaayad,| abl e
from DuPont and a .cho}gppee fhber?qqlﬁﬁss rei &Qacen&gﬁt co I’&I a(gl Yy, avai | abl e
from PPG wer e ddr{{3eP @Ry yP-RPRATRAAHTIINS: NoSs A e g Pheggtsardiaming. + he

wei ght rat i osNselsib(flidedinicthylpdalye)-p-phehdencdizmiac, CoPBbisORctAPK3I26 twi n screw
extruder conprjsi arrels. .The ter apd,Ti were delivered to
barrel 1 Wnergﬁ%&%?#i)'ﬁ:ip&?lmléne\fﬁgn%g%’ﬁggg dmgl{hg%)hee %)dp'ZObefore barrel 7.
Opti onal | 5, anhényéoniediamine, dhN'-dieptlolsxabpipherd snodenans iMiN-diphynydetr-i ver ed at
barrel 1. A sj fer ] 0 I K€ N'. The
fibergl ass \A/aggﬁllyge{nr‘é{hfgﬁlgneédﬂ?ﬁ?%u ﬁ%&%b?ﬁ%&hng%tﬁeeﬁg%%iﬁrqg#e yl%:ﬁrel s 8 and 9

of the extrudgkenyrphgaylergdianing N s SobpsdybutyiN-nhgexlum i n barrel 10 of
t he extruder. pil&igicnd@dmimol NIfIembaAsIHepRPLRSSHRdyRpPhe8MRdiahiinharrel s 11 and

12. 25The t hegmal &%reof ile of éh_e exlar uger .was : no heat in barrel 1/360C in
barrel's 2 to 5 98HEKH- Ny sPBRAVISEHEM B - harrel 8 /320C in barrel 9
/310C i n Har r é(p-tdl@cmasdlphdmayiohiBd§lanning a¥, Netinihy | TH&' g sevbutgte was 350
convent tonal - B e e N AR g T the i nvent i on
are descri bed4isppRerpabilighenyamiog: N-phegyl- L-naphlemme Y rid demrdictydpheay met er s
Exarml eln _barlftﬁliht?ylamiﬁél|W—?ﬁétﬁ/'1—2%pﬂﬂdnlﬁﬁe tdchyARtbd BpHE A Hfc 2 ANt i oxi dant /
eat stabilizer n barrel. 5°(del ayéd addition), .fiberglass 21
Conpounds wer EXF el 1t%a@-%%0@k%pﬁ?ﬂym1mw-mu %mﬁﬁlmpﬁe wi t h
heater zores gdjutflplafddphéil, No8FAnGY 1 arhidOfhendl AFdoaBehnbYhmifdhehicied) .
SProduct  col OEl-o%i[a%ilégecgggylallnslgo%ﬁennsoil,lb?s(?—%e%h&\glli)ﬁer{y?)%&%ge, 3,%-(9—?68 1aliriy &91-ab0ve'
4-dimethylaminomethylphenol, 2,4'-diaminodiphenylmethane,
4,4'-diaminodiphenylmethane, N,N,N',N'-tetramethyl-4,4'-
diaminodiphenylmethane, 1,2-bis[(2-methylphenyl)aminoethane, 1,2-
20  bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(1',3'-
dimethylbutyl)phenyl]amine, tertiary-octylated N-phenyl-1-naphtylamine, a
mixture of a mono- and dialkylated tert-butyl/tert-octyldiphenylamine, a mixture
of a mono- and dialkylated tert-butyl/tert-nonyldiphenylamine, a mixture of a
mono- and dialkylated tert-butyl/tert-dodecyldiphenylamine, a mixture of a
25  mono- and dialkylated isopropyl/isohexcyldiphenylamine, a mixture of a mono-
and dialkylated tert-butyldiphenylamine, 2,3-dihydro-3,3-dimethyl-4H-1,4-
benzothiadine, phenothiadine, a mixture of a mono- and dialkylated tert-
butyl/tert-octylphenothiadine, a mixture of a mono- and dialkylated tert-
butyloctylphenothiadine, N-allylphenothiadine, N,N,N',N'-tetrapheyl-1,4-
30  diaminobuto-2-en, N,N-bis(2,2,6,6-tetramethyl-pyperido-
4yl)hexamethylenediamine, bis(2,2,6,6-tetramethylpyperido-4yl)sebacate,
2,2,6,6-tetramethyl-pyperidine-4-ol ; 2-(2'-hydroxyphenyl)benzotriazole, for
example, 2-(2'-hydroxy-5'-methylphenyl)benzotriazole, 2-(3',5'-di-tert-butyl-2'-
hydroxyphenyl)benzotriazole, 2-(5'-tert-butyl-2'-hydroxyphenyl)benzotriazole,
35  2-(2-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-(3',5'-di-tert-
butyl-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-



Resin Synthesis Table 2 Designations for Mnonmers and Structural Units
Mononmer Designation Structural Unit p-hydroxybenzoic acid AV terephthalic
acid B I Iwoizemplapizal i ¢ acid C IV hydroqui none D | 4, 4" - pCpheoaio/o&3b3

In addition to the nonomers, acylating reagents and catal ysts known to
those skilled in the art are enployed in the synthesis of the resins of the
10i nvention. Exanple 1 The nonorergli-n the anounts 505.9 g A, 270.6 g
B, 5.8 g C, 85.4 g, Dand 165.3 g E and catal yst were charged into a
2-liter reactor vessel equipped with an electrical heating mantle, overhead

nmec h_ani cal st hfeﬂi%z'l— hér%ﬂj-%hlé@cﬂ@&&%ﬁiazofb?%‘é@'%E@‘Bﬁi&l—@d@ﬁttﬁfty@ld distillate
receiver. The,r t'p

act qr S purge h nitrogen and then acetic anhydride
was added. ThBYHPXY e%%%ﬁﬁ&ﬁ%hg@ﬁow HOCRO FRAEERDTEO a7 Dy at ur e
of 145C and hel' d'-dinderantyd2!-tuxdrbeyphanylgstaidtriandt, @Ub'-bislag-di stil | ation of
acetic acid fr,om re LOR was bhegun ile t al ,t.enperature was
i ncreased at %etéygﬁeenzgﬁ%'&lg?ﬁoyﬁe? Xﬁg%%%'é%’%ﬁg'¥%%g? v L% IS was
st epped t & 0. ¥5Eremtylcarbogigly hrhehpl) hrehlpoe-hsokatrrezole, hé n niikeire thawof,on
reached 310C bhe_heaf i ng map. r Ghr_ sfaster
cool ing. Aft e?h(tg h%ﬁ?&gé;?&??%%ﬁglﬁ@%&%&%giﬁgﬂﬁ@g % gfdtf?)éjﬁﬁtefﬁgs 8r e- pol yner
was renmoved afMoR-BuRARgols, HEt teePutybe Zydsexyabddt 1-2 nm Solid state

pol ymeri zat i oWy €Eabsryedh@iphe)Sheidb Qo R61cPI-08uek-blayyl-nai sing the -

35 - tenperatyre frap r_oomot enper af? r %@i}o %ig%ﬁotver 11%Ehpgr$ %n?_ then

moi ntai ni ng t BHBBREOG RO SO R SR AU AP P oy T B 7 3. 75

hrs. Di f fHr enhy@bxgoa@roagorpdadsanytetien pheiddDenneasiole Felt-ertfrtylt2H s

25 S L2 IR M NS P, 220

rate of 100 s@éd3'1dogaeylgddy@oiye.-methylphenyl)benzotriazole, and 2-(3'-tert-butyl-2'-
hydroxy-5'-(2-isooctyloxycarbonylethyl)phenyl)benzotriazole, and
2,2'-methylene-bis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazole-2-yl-phen- ol] ;

15  an esterification product of 2-[3'-tert-butyl-5'-(2-methoxycarbonylethyl)-2'-
hydroxyphenyl]-2H-benzotriazole with polyethyleneglycol 300 ; [R-CH,CH;.-
COO(CH;)3]: (in the formula, R=3"-tert-butyl-4'-hydroxy-5'-2H-benzotriazole-2-
yl-phenyl) ; 2-hydroxybenzophenone, for example, 4-hydroxy-, 4-methoxy-,
4-octyloxy-, 4-decyloxy-, 4-dodecyloxy-, 4-benzyloxy-, 4,2,4-trihydroxy-, and

20  2'-hydroxy-4,4'-dimethoxy-derivatives ; a substituted and nonsubstituted ester of
benzoic acid, for example, 4-tert-butylphenyl salicylate, phenyl salicylate,
octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylbenzoyl) resorcinol,
benzoyl resorcinol, 3,5-di-tert-butyl-4-hydroxy benzoicacid 2,4-di-tert-
butylphenyl, 3,5-di-tert-butyl-4-hydroxy benzoic acid hexadecyl, 3,5-di-tert-

25  butyl-4-hydroxy benzoic acid 2-methyl-4,6-di-tert-butylphenyl ; a hindered
amine-, for example, bis(2,2,6,6-tetramethyl-4-pyperidyl)sebacate,
bis(2,2,6,6-tetramethyl-4-pyperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-
pyperidyl)sebacate, n-butyl-3,5-di-tert-butyl-4-hydroxybenzyl
maloatebis(1,2,2,6,6-pentamethyl-4-pyperidyl), a condensation product of 1-(2-

30  hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypyperidine with succinic acid, a
condensation product of 1-N,N'-bis(2,2,6,6-tetramethyl-4-
pyperidyl)hexamethylenediamine with 4-tert-octyl-amino-2,6-dichloro-1,3,5-
triazine, nitrylotriacetictris(2,2,6,6-tetramethyl-4-pyperidyl),
1,2,3,4-butanetetracarboxylic acid tetrakis(2,2,6,6-tetramethyl-4-pyperidyl), 1,1'-

35  (1,2-ethanedyl)-bis(3,3,5,5-tetramethylpyperadinone)4-benzoyl-2,2,6,-
6-tetramethylpyperidine, 4-stearyloxy-2,2,6,6-tetramethylpyperidine, 2-n-butyl-



Exanpl e 2 This exanple foll owed the sane procedure as Exanple 1. The

i ngredi ent amounts for Exanple 2 were the followi ng : p-hydroxybenzoic acid
(pHBA) 1080201t0/0g9526er epht halic acid (TA) 197.2 g, i sophPRaEPe0QOL3IE | A)
10.9 g, hydroqui none (HQ 68.5 g, 4,4'-biphenol (BP) 117.2 g. The solid
state polynerization was carried out for 13 mnutes at 310C. The DSC

anal ysis gave tenperature of crystalliza&Zi-on of T, =338C and the nelt
tenperature Tm= 382C. The nelt viscosity at 380C and shear rate of 100
sec-1 15was 1551 poise. Exanple 3 This exanple foll owed the sane

Prlo?:ed_ure as Eﬁ@ﬁ@h@:f&ihﬁt&@&tﬁl@%@}g%@%@g@dfortExarrplte 3 were élh‘(aTA)
olrtowng : p: ybenzol C Cl . , ere | C acCl

227.8 g, hydr Baﬁiégﬁ -?%m%tb?l@yg%ﬂ%ﬁ&@ %pﬁéﬁértetrgp?t%ﬁ%-g. The
sol i d state adwangpyng4\sddcadr? tafiombis(f-octydxp2jar@o-at 310C. The DSC anal ysis

gave tenperatyure of erystallization. of T =3 and the nelt tenperature of
Im < 3720 ThEvHe e{hy{??@%@‘(lk%?%%ta SE5E %W%Xysgrggr"ar ate of 100 sec-1 was 690

poi se. 25 Exatgptagethylpyperidyl)sscenratapt eondohsatoweprodhes oS '-pis 62.8d-e as

Exanple 1. The, e, 4.qnar f 0b kkowi ng :
p- hydr oxybenzgﬁtﬂgﬂggﬁgk‘é j %ﬁ@gg%ég{ eg{,}‘llét%ragmﬁt ‘gity\% rﬁ%’?g&%@g’%z 18. 7q,
i sopht hal i ¢ adichlore-Ay3. pirigginchy gensigosatign @rqdue) of3pckigro-hodis(finphenol ~ ( BP)

204. 3g. 30Thebe@lantnsLat € 6 achwaiehyOl-pasferial N1 Bl t@drine with 4,2%ikBs at 310C.
The DSC anal ysi s ature of cr

ave, tenpe tal l.i zation, of Tc, =330C and Tm =
365C. The. mel FMUICDLUYITY MR BB SHOLHHbH O &F g MkBE-4ERE s 600
E}(zi sel. E)imr_rlj_lhbuﬁlamino-.l,2,2,6,6Tﬂdn&nﬁhﬂm3pg)aﬁdbrl)d\4\&=,d-ttidn&nes‘aitb I;Y]fbis(lédu re as
anple 1. u owi ng :
o~ yar oxybens SRR ilh SARIR T ed 244 RTRY 0 oM LA TN De6 2
g, isophthali trlaaesmrq[ﬂAﬁ)d@ame-éﬂ-dw@mdcfiﬂdn@»ﬂel-@km,686traquhy144-4' - bi phenol

(BP) 149.5 g. idyl aRkids AfAt 8- BHVANEGL(N2, WRE-feRfabcff1Qut for 2.75 hrs
at 310C. The B‘g)c?r%r}ﬁ%soi S gave tenperac?gre( %f r;ﬁt gl Ieiﬁglati on of Tc =333C

and Tm = 367CPYPAKEYSRBIHING g-dions § mpxturpsfd-hepRecyisyr aphtstea®0o sec- 1 was
1200 poi sB CQJZI;@?-@&tfa]‘!@tIﬁX@méﬁ&iné?, acond@fﬁ@ti&ﬂ;ﬁb@t}iﬁt@%NﬁN'éMﬂZ%@,@ﬂ is a

co arative ex the.n 0] st er ,synt he a n 0 noners .
o Py oxybens STamea R pERERTISeR RIS T F R eIy & ki d
(1A). Hydroquihlorel fHQriazianc ehndtnshiiphprodhct(oBP) . 10After the tenperature
reached 280C, 1@%&0%%%85%@@3%@%@% ?ﬁ%?%nghﬁ’)fro-%sos@(r{yzﬂre Ao | over

excess of acetic anhy e in I ent anounts for CEl were

t he fol | owi ng4:bupddpieAabénigormetiyl-4pyprriaye B4 Reg Ne.d &pciPar6le : aci d

g T4A} §_48-hﬁ) gi N—%g}}@,%h@ﬂr%rﬁetﬁﬂlg ﬁeﬁ)dyib_Yndgoct&c¥1my1@I%imhaone (HQ 117.7 @J,t f

, - DI eno . . e SO e advancli.ng, was C 1 ed ou or
: o2 Sreenptnibdpyes e SO S Or e o eyt &7t on of

23 mnutes at
T, =338C and Tmamc88T-C-oxhiBes-alzi-dvixoepsid[y, SideccaR)Cratot p@datiedr rate of
100 sec-1 was i SE. rative Ex . 2_Thi 0 rative exanpl e
foll owed the géﬁ’é&'ﬁéﬁ%glee L}'rlfgg %%Bgﬁ%cgﬁéquégg'gg%aﬁbﬂ%'S%Y%}LJI)?’SZ&etc Ehper at ur e
rate of 0.5C/ with opechlareliydlriai; 2e@-yairédyphénye ha. Setfriazine, foy etamerdé.s. Al so the
excess ofpsacebisG. (44 aey-ARNed pRBE 15-18, RRRYAL S of hedba)-ySts were
reduced. The i hérg&%ng af%untgj?%’rp %%25 were the ffonI o&n(ﬁngy:
p- hydr oxybenz8stgloxepheny Br4pinpiseh - dsmethylphensphi Hettrigzige d (TA) 167 g,
izggzgt gal i CTﬂ-Qi(Q,4|(c_liH5)dr5)5yp7leﬁl§(le)-ﬂ%-M(Qfélmlﬂimﬁheﬁﬂ]@l,3J,§$ﬂazi1{]e,4' - bi phenol  (BP)
.6 g. Q t at e, advanci S ried qu r m nut es at
310G The DsCidirganEhgace Plobne Bty B2 ke ol b Sa e 53106 and
the nelt tenpe#(athydmxgi4-derylex Giibayl)-Rirebiseld-methyiphosyld-y,3e8-tr8Z0€, and the shear
rate of 100 s8Gr} MRy IBOULALS Fshenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,
2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propyloxy)phenyl]-4,6-bis(2,4-
dimethylphenyl)-1,3,5-triazine, 2 [2-hydroxy-4-(2-hydroxy-4-(2-hydroxy-3-
octloxy-propyloxy)phenyl]-4,6-bis(- 2,4-dimethylphenyl)-1,3,5-triazine, 2-[4-
35  (dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2- ,4-
dimethylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-



30Tabl e 3 sunmarizes the relative ratios of nononmer units introduced into
the acyl ation vessel for Exanples 1 through 5 and Conparative Exanples 1
and 2. -wB2or/ligfzbe 3 Conposition of Polyester Resins, PUbIERR00GOM3ENt Of
Structural Units Exanple nmol %V, pHBA I/11, HQBP IV/III, 1/T1, ml % HQ
ml %11, BP nmol %IV, IPAnol %111, TPA exanple 1 52.4%0.87 0.021 11.1 %
12.7% 0.5 % 23.3 % exanple 2 65.0 % 0.9930.055 8.7 %8.8 %

dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine,2-(2-
hydroxy-4-hexyloxy)phenyl-4,6-diphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-
methoxyphenyl)-4,6-diphenyl-1,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-
hydroxy-propoxy)phenyl]-1,3,5-triazine- , 2-(2-hydroxyphenyl)-4-(4-

5  methoxyphenyl)-6-phenyl-1,3,5-triazine ; a phosphite or a phosphonite, for
example, triphenyl phosphonite, diphenyl phosphonite alkyl, phenylphosphonite
dialkyl, trisnonylphenyl phosphonite, lauryl phosphonite, trioctadecyl
phosphonite, distearyl pentaerythritol diphosphite, tris(2,4-di-tert-butyl-phenyl)
phosphonite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-tert-butyl-4-

10 methylphenyl) pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)
pentaerythritoldiphosphite, bis-isodecyl pentaerythritol diphosphite, bis(2,4-di-
tert-butyl-6-ethylphenyl) pentaerythritol diphosphite, bis(2,4,6-tri-tert-butyl-6-
methylphenyl) pentaerythritol diphosphite, tetrakis(2,4-di-tert-butylphenyl)4,4'-
biphenylenephosphite, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,g]-

15 1,3,2-dioxaphosphocine, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-
dibenz[d,g]-1, 3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-
methylphenyl)methyl phosphite, and bis(2,4-di-tert-butyl-6-methylphenyl ) ethyl
phosphite. Of those, tris(2,4-di-tert-butylphenyl)phosphite is preferred.

Optical brighteners include bisbenzoxazoles, phenylcoumarins and

20  bisstearylbiphenyls, in particular phenylcoumarin, and particularly preferably
triazine phenylcoumarin, commercially available as Tinopal™ (Ciba-Geigy,
Basle, Switzerland), or Hostalux™ KS (Clariant, Germany), or Eastobrite™
OB-1 (Eastman). In a preferred embodiment of the present invention, the
polyester-containing composition further comprises at least one optical

25  brightener.

The polyester-containing composition of the present invention may
comprise one or more additional resin components. Examples of the additional
resin components include thermoplastic resins such as polyamide, polyester,
polyphenylene sulfide, polyether ketone, polycarbonate, polyphenylene ether and

30  denatured derivatives thereof, polysulfone, polyethersulfone and polyether imide
and thermosetting resins such as phenol resin, epoxy resin and polyimide resin.
The amount of the additional resin component is not limited, and may be
determined dependent on the intended property. Typically, such additional
resins may be added to the polyester resin composition in an amount

35  of 1-200 parts by weight, preferably 10-100, 20-80, 30-70, 40-60 and
about 50 parts by weight per 100 parts by weight of the polyester resin.



0.9 %16.6 %exanple 3 60.0 %0.25 0.000 4.0 %16.0 % 0.0 % 20.0 % exanpl e
4 60.0 %0.25 0.040 4.0 % 16.0 %0.8 % 19.2 % exanple 5 55.0% 0.99 0.028
11.1 % 11w0 206000483%621. 9% conpar ati ve exanple 1 55.0% 1. PETEPOND/084399% 8.5 %
1.5 % 21. 0% conparati ve exanple 2 60.0 %
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The polyester-containing composition of the invention may be obtained by
adding fillers, reinforcements and other resin components to the polyester resin
and melt kneading the mixture using a kneading machine such as Banbury mixer,
kneader, single screw extruder, twin screw extruder or the like.

5 The polyester-containing composition of the invention may be molded
using a conventional melt molding process, preferably injection molding,
compression molding, extrusion molding and blow molding. The molded
articles obtained according to the present invention are particular useful for
manufacturing parts of electric and electronic devices, machines and

10 automobiles.

The polyester of the invention is advantageously formed by
polycondensing a monomer mixture comprising the monomer compounds
terephthalic acid ; p-hydroxybenzoic acid ; 4,4’-biphenol ; and hydroquinone ;
the monomer mixture may further comprise notably isophthalic acid. The

15  monomer mixture comprises typically the monomer compounds in the relative
ratios described above for the polyester of the invention.

Hence, an aspect of the present invention is directed to a process for
manufacturing a polyester, comprising :

forming an initial monomer mixture comprising 40-80 mole % of

20  p-hydroxybenzoic acid, 10 to 30 mole % of a diol mixture consisting of
hydroquinone and 4,4 -biphenol, and 10 to 30 mole % of diacid consisting of
terephthalic acid and, optionally in addition, isophthalic acid, wherein mole % is
based on the total number of moles of p-hydroxybenzoic acid, hydroquinone,
4,4’-biphenol, terephthalic acid and isophthalic acid present in the initial

25 monomer mixture ;
wherein the molar ratio of hydroquinone to 4,4’-biphenol is from 0.1to 1.5 ;
wherein the molar ratio of isophthalic acid to terephthalic acid is from 0 to 0.1 ;
and
wherein at least 80 mole % of all of the monomers of the initial monomer

30  mixture are aromatic monomer compounds ;
reacting the monomers of the initial monomer mixture to form the polyester.

The polyester manufactured by the invented process is advantageously the
polyester of the invention as above detailed, or the invented wholly aromatic

polyester as detailed hereinafter.



0 0.333 0.0 %20.0 %5.0 %15.0 % The nmelting tenperature (Tm and
the crystallization tenperatures (TO for the resins fornmed in the exanpl es
are showwonoialsbe64. Table 4 Melting Point and Crystal PCTaP2@/0RB3Nt Of

Pol yester Resins Exanple Tm C Tc,c)C exanple 1 370 329 exanple 2 382 338
exanple 3 372 335 exanple 4 368 330 exanple 5 367 333 conparative exanple 1
387 338 conparative exanple 2 361 310 -BPhysical and color properties are
sumari zed in Table 5. Table 5 Physical Properties, Test Bars Ml ded from
Neat Pol yester Resins

In the invented process, the molar ratio of (hydroquinone + 4,4’-
biphenol)/(terephthalic acid + isophthalic acid) is advantageously from 0.5 to 2,
preferably from 0.95 to 1.05.

The polycondensation is preferably carried out by first subjecting the

5  monomer mixture to an acylation reaction. Typically, the acylation reaction
includes reacting the hydroxyl groups of the monomer compounds, e.g., the
phenolic hydroxyl groups of hydroquinone, 4,4’-biphenol, and hydroxybenzoic
acid, with an acylation agent such as acetic anhydride.

Accordingly, the invented process preferably further comprises :

10 mixing the initial monomer mixture with an acylating agent to form an acylation
mixture ;
wherein the reacting comprises :
heating the acylation mixture to a first temperature to form an acylated monomer
mixture ; and

15  heating the acylated monomer mixture to a second temperature to carry out solid
state polycondensation of the acylated monomer mixture.

The acylation agent is advantageously an anhydride of a monocarboxylic
acid, preferably an anhydride of a C, to C4 monocarboxylic acid, more preferably
acetic anhydride.

20 The acylation agent is beneficially added in at least stoichiometric
amounts.

Preferably the entire amount of the hydroquinone present in the acylation
reaction mixture is acylated with an acylation reagent. More preferably the
entire amounts of both the 4,4’-biphenol and hydroquinone are fully acylated in

25  the acylation mixture. Even more preferably the entire amounts of the
4,4’-biphenol, the hydroquinone and the hydroxyl benzoic acid are fully acylated
in the acylation mixture.

In one embodiment of the process for the making the polyester of the
invention the hydroxyl group-containing monomer compounds are acylated

30  separately, e.g., apart from the other monomer compounds. After the hydroxyl-
containing monomer compounds are acylated separately, the acylated monomer
compounds are mixed with the other monomer compounds and subsequently
subjected to polycondensation.

In other embodiments of the invention one or more of the hydroxyl-

35  containing monomers is separately acylated then mixed with the other monomer

compounds before the polycondensation is carried out. For example, one or



Exanpl e Resin Powder, Cl ELAB AE* ASTM Flex strain at break ASTM fl ex
stress at break, psi Heat Deflection Tenperature, C exanple 1 20 3. 7% 21300
315 exanpWe 2810189260% 15600 315 exanple 3 22 3. 3% 18800 P8TEPeotaopi3es 4 21
3.8% 21900 323 exanple 5 20 3. 7% 18700 306
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more of the hydroxyl-containing monomers may be separately acylated, e.g., the
hydroquinone, the 4,4’-biphenol, the p-hydroxybenzoic acid, or combinations
thereof, is acylated separately then mixed with any of the monomer compounds
(acylated and/or unacylated) prior to carrying out polycondensation.

In a most preferred embodiment all of the monomer compounds and
catalysts are mixed together in batch or continuous fashion, then mixed with an
acylating agent whereby all of the hydroxyl-containing monomer compounds are
fully acylated. A fully acylated hydroxyl-containing monomer compound is one
in which all of the hydroxyl groups attached to the monomer compound have
reacted with the acylating agent. Preferably, the monomer mixture is reacted
with the acylating agent to form a mixture in which all of the hydroxyl groups of
the hydroquinone, the 4,4’-biphenol, and the p-hydroxybenzoic acid are acylated.

After the acylation is complete, acetic acid formed during the acylation is
preferably removed.

The acylation is carried out by mixing the acylating agent, e.g., acetic
anhydride, with the monomer mixture and the catalyst to form a solid, semi-
liquid or liquid mixture which is heated to a temperature of from about 130°C to
a temperature of 160°C, preferably 135-155°C, most preferably about 145°C, for
a period of from 10 minutes to 10 hours, most preferably 1 hour with stirring to
form an acylated mixture.

Preferably the amount of acylating agent used in the acylation reaction is at
least the stoichiometric equivalent of all hydroxyl groups in the monomer
compound mixture. For example, if the monomer compound mixture
contains 1 mole of hydroquinone, 1 mole of 4,4’-biphenol and 1 mole of
p-hydroxybenzoic acid, the total number of moles of the acylating agent, e.g.,
acetic anhydride, is 5 moles. Preferably the acylation is carried out by with an
excess of the acylation agent over the stoichiometric amount, for example the
acylation agent may be used in amounts of 0-30 mole %, 0-20 mole %, more
preferably 0-15 mole % excess based on the total number of moles of aromatic
hydroxyl groups present in the monomer mixture. Preferably all of the hydroxyl
groups present in the monomer mixture are acylated and there is no more than
a 10 % molar excess of the acylating agent, preferably no more thana 9, 8, 7, 6,
5,4,3,2,1,0.5,0.1, 0.05, 0.01 % molar excess of the acylating agent present in
the acylated monomer mixture.

The polycondensation of the acylated mixture is preferably carried out by

increasing heat input to distill off the carboxylic acid side product. The
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temperature of the reaction mixture increases from 145 to 310°C over about
five hours.

In the preferred embodiment the pre-polymer mixture is cooled under
nitrogen in the reaction vessel in which the acylation was carried out, or first

5  transferred to a cooling vessel and then allowed to cool and form a solid acylated
reaction product. The cooled solid product may then be chipped or crushed to
provide the acylated mixture in a granulated or powder form.

The resulting solid acylated mixture is then subjected to a solid state
polycondensation by heating the solid acylated product at an elevated

10 temperature in an inert atmosphere such as nitrogen.

The solid state polycondensation is preferably carried out at a temperature
of greater than 250°C, preferably in a temperature range of 250-350°C for 1
to 24 hours. In a most preferred embodiment the solid state polycondensation is
carried out at a temperature that is less than the melting temperature of the

15  desired polyester during the entire course of the polycondensation reaction.

The acylation and/or polycondensation steps may be carried out in the
presence of a catalyst. Preferably a catalyst is used in both the polycondensation
and the acylation. A preferred variant of the polycondensation reaction is
described in U.S. Pat. No. 4,742,149, incorporated herein by reference in its

20  entirety, which comprises adding a salt, particularly an alkaline earth metal salt
or an alkali metal salt, for example an organic or inorganic salt of lithium,
sodium, potassium, beryllium, magnesium, calcium, barium and mixtures
thereof, preferably an alkaline earth salt of a carboxylic acid such as acetate,
preferably potassium sulfate, during the preparation of the resin and, particularly

25  to the prepolymer melt prior to advancement of the final product to the desired
degree of polymerization. The incorporation of stabilizing amounts of
phosphites, as described in U.S. Patent No. 4,639,504 is also advantageous.
Catalysts may include an organic tin compound, such as dialkyl tin oxide,
preferably dibutyl tin oxide, titanium compounds such as titanium alkoxides and

30 titanium dioxide, metal oxides such as antimony trioxide, alkoxy titanium
silicates, and metal dihydrogen phosphates such as sodium dihydrogen
phosphate, potasium dihydrogen phosphate, and lithium dihydrogen phosphate.
The catalysts described in US Patent No. 5,089,594, incorporated herein by
reference in its entirety, may be used in the process of the invention. When

35  present during the polycondensation the catalyst is preferably present in an
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After completion of the solid-state polycondensation reaction, the resulting
polyester is cooled under nitrogen. Preferably the polyester is rapidly cooled by
turning the oven off and cooling the reaction vessel under nitrogen.

The polyester of the invention has low color with high whiteness retention,

15  case of processing and excellent mechanical properties at high temperature.

The melting point (Tm) of the polyester of the invention is preferably less
than 400°C and greater than 300°C, more preferably less than 390°C and greater
than 325°C, especially preferably about 375°C. The word “about” is used to
mean that the temperature may vary by £20°C around the stated temperature.

20  Therefore, a temperature of “about” 375°C includes temperatures of 365, 366,
367, 368, 369, 370, 371, 372, 373, 374, 375, 376,377, 378, 379, 380, 381, 382,
383, 384, and 385°C. In a preferred embodiment the polyester of the invention
has a melting point of 370-380°C or 360-385°C.

The polyester of the invention exhibits an outstanding balance of

25  properties.

The polyester of the invention has usually improved color properties in
comparison to conventional polyesters and LCPs. These improved color
properties can be expressed by a variety of measurements of white light
reflectance, each of which can quantify the observed higher whiteness and lower

30  yellowness of the resin and compounds of this invention compared to
conventional resins and compounds. These measurements are known to those
skilled in the art. The whiteness of the polyester of the invention is determined
by calculating the color difference in the presence of D6500 illumination
between the finely ground resin powder and a white reference tile using the

35 CIELAB AE* (Delta E) equation according to ASTM E308-06. A resin having a

relatively lower AE™* is indicative of improved whiteness. Preferably the
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polyester of the invention has a AE* of less than 25, more preferably less than

24,23,22,21,0r200r 19, 18, 17, 16, 15, 14, 13, 12, 11, or 10 it is especially

preferred that the polyester of the invention has a AE* of less than 22.

The polyester of the invention preferably has a heat distortion temperature

5  ofat least 280°C, preferably at least 290°C, most preferably at least 300°C and

higher according to either ASTM D648, at stress level 264 psi or ISO 75, at

stress level 1.82 MPa. A higher heat distortion temperature is indicative of a

resin that tends to exhibit stiffness and less sag at high temperatures.

Properties of ductility, which are advantageous for molded part

10 applications and processing, can be evaluated with diverse test procedures
known to those skilled in the art. For example, tensile elongation stress and
strain at break and flex stress and strain at break are useful measures of ductility
for polyester resins and compounds. The polyester of the invention preferably
has a flex strain at break of at least 1.0 % and a flex stress at break of at least

15 10,000 psi according to ASTM D790 at strain rate of 0.05”/min or according to
ISO 178 at strain rate 2mm/min.

The polyester of the invention preferably has a melt viscosity at 380°C of
from 500 to 2500 poise at shear rate 100 sec” according to capillary rheology
measurements known to those skilled in the art, that is, a molecular weight

20  sufficient for fiber forming.

The outstanding balance of properties as above detailed, which is exhibited
by the poyester of the invention, had never been achieved before. Hence, another
particular aspect of the present invention is directed to a wholly aromatic
polyester (hereinafter, “the invented wholly aromatic polyester”) having :

25 a CIELAB AE* of 22 or less versus a white reference tile with L*, a* and b*
values 0f 100.01 + 0.03, -0.04 + 0.08 and 0.03 £0.06, respectively, using D6500
illumination, and
a heat distortion temperature (HDT) of 300°C or greater measured at 264 psi
according to ASTM D648.

30 The invented wholly aromatic polyester has preferably a CIELAB AE* of
20 or less, more preferably of 19 or less, versus a white reference tile with L*, a*
and b* values of 100.01 £+ 0.03, -0.04 = 0.08 and 0.03 +0.06, respectively, using
D6500 illumination.

The invented wholly aromatic polyester has preferably a HDT of at least

35  305°C, more preferably of at least 310°C, still more preferably of at least 315°C,
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as measured according to ASTM D648. Its HDT may even be of 320°C or
higher, as shown e.g. in example 3 hereinafter.
The invented wholly aromatic polyester has advantageously a flexural
stress at break of at least 10,000 psi, preferably of at least 12,000 psi, more
5 preferably of at least 15,000, still more preferably of at least 18,000, and the
most preferably of at least 21,000, as measured according to ASTM D790.
The invented wholly aromatic polyester has advantageously a flexural
strain at break of at least 1 %, preferably of at least 1.5 %, according to ASTM
D790 at 0.05"/min, 2" span and 23°C.

10 The invented wholly aromatic polyester meets advantageously any of the
characteristics of the polyester of the invention as previously detailed, and any of
their combinations.

The above written description of the invention provides a manner and
process of making and using it such that any person skilled in this art is enabled

15  to make and use the same, this enablement being provided in particular for the
subject matter of the appended claims, which make up a part of the original
description.

The polyester or a composition comprising the polyester may be used to
make one or more component(s) of a LED device, such as a heat sink, a

20  connective material, or a reflector. The polyester, alone or in combination with
other materials, may also be used as a matrix material for components such as
housings or assembly templates. It is particularly advantageous to use the
polyester or the composition comprising the polyester for making a reflector.

The LED device may have a current intensity of at least 1 pA, at

25 least 1 nA, at least 1uA, at least 1 mA or at least 10 mA ; it may have a current
intensity of at most 100 A, at most 10000 mA, at most 5000 mA, at
most 2000 mA or at most 1000 mA. The LED device is advantageously a low-
current LED device (i.e. a LED device characterized by a current intensity of at
most 20 mA), a high-current LED device (i.e. a LED device characterized by a

30 current intensity between 20 mA and 75 mA), or a power LED device (i.c. a
LED device characterized by a current intensity of at least 75 mA). It is very
advantageous to use the polyester or the composition comprising the polyester
for making a component, especially a reflector, of either a high-current LED
device or a power LED device. The polyester or the composition comprising the

35  polyester is still more advantageously used for making a component, especially a
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Conmpound M. | n tWlMeferences, patents, applications, tests, standards, documents,

publications, brochures, texts, articles, etc. mentioned herein are incorporated
herein by reference. Where a numerical limit or range is stated, the endpoints are
included. Also, all values and subranges within a numerical limit or range are
specifically included as if explicitly written out.

20 The above description is presented to enable a person skilled in the art to
make and use the invention, and is provided in the context of a particular
application and its requirements. Various modifications to the preferred
embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments and applications

25  without departing from the spirit and scope of the invention. Thus, this invention
is not intended to be limited to the embodiments shown, but is to be accorded the
widest scope consistent with the principles and features disclosed herein. In this
regard, certain embodiments within the invention may not show every benefit of
the invention, considered broadly.

30 EXAMPLES
Experimental Procedures

Color of resin powders packed in a 4 x 5 x 1 cm cuvette was measured
according to ASTM E 308-06 using a Milton Roy Diano Color Products Scan II
with D6500 illumination, CIELAB color scale, observation angle 2°

35  (CIE 1931 standard observer), wavelength range 380 to 700 nm, 10-nm

measurement interval. Polymer is ground and sieved by a 20 mesh screen to
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give a maximum particle size of 850 microns. The color difference for the resin
powder compared to white reference tile was calculated using the CIELAB AE*
(Delta E) equation. The white reference tile (S/N 4DD1202002) values for L*,
a* and b* values were 100.01 £0.03, -0.04 £ 0.08 and 0.03 +0.06, respectively.
5 Color of compounded resin was obtained from molded disks, 2.5” diameter
and 0.040” thick according to ASTM E308-06 using a BYK-Gardner Color-
Sphere instrument with wavelength range of 400 to 700 nm and interval
of 20 nm, no bandpass correction, observation angle of 10° (CIE 1964
supplementary standard observer), D65 illumination and 30 mm and 36 mm
10 measurement and illumination areas, respectively. The color difference for the
disks compared to white reference tile was calculated using the CIELAB AE™
(Delta E) equation. The white reference tile (S/N 870007) values for L*, a* and
b* values were 98.86 +£0.01, -0.17 = 0.01 and 0.38 £0.01, respectively.
The BYK-Gardner Color-Sphere instrument was also used to measure per
15  cent reflectance of the disks over the wavelength range of 400 to 700 nm with
a 20-nm interval. Reflectance was measured following ASTM E308-06 using
diffuse illumination (D65) and 8° observation (d/8) with Specular Component
Included, with no bandpass correction and with 30 mm and 36 mm measurement
and illumination areas, respectively.
20 Flexural strain at break and stress at break were measured according to
methods :
1. ASTM D790 at 0.05"/MIN, 2" span and 23°C.
2. ISO 178, 2 mm/min ; ISO 790
Tensile strain at break and stress at break were measured according
25  to ISO 527-2, with testing speed 5 mm/min. Tensile modulus (chord modulus,
0.05 % to 0.025 %) was measured according to ISO-527-2, with testing
speed 1 mm/min.
Heat deflection temperature, HDT, is reported in°C and was measured
according to one of two methods :
30 1. ASTM D648, at stress level 264 PSI, sample dimensions 5.0” by 0.5 by
0.25” ; conditioning according to ASTM D-5183.
2. ISO 75, at stress level 1.82 MPa.
Thermal transitions, Ty, and T., were measured using TA Instruments
Differential Scanning Calorimeter Model Q20 or Q1000, or similar instrument.
35  Each sample was evaluated by a first heating ramp followed by an isothermal

heating for one minute, a cooling ramp and a second heating ramp. The sample
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was heated at 20°C/min from room temperature to either 400°C or 420°C and
held for one minute ; then the sample was cooled at 20°C/min to 30°C and
re-heated at 20°C/min to 400°C or 420°C. Peak crystallization temperature, T,
is determined from the cooling cycle. Peak melting temperature, T, (also
designated Tpn), is determined from the second heating ramp.

Viscosity was measured at 380°C using a Kayeness Galaxy V Rheometer
(Model 8052 DM ) with LC 9 kN, 20001b, melt time 250 sec. Polymer is ground
and sieved by a 20 mesh screen to give a maximum particle size of 850 microns.
Samples were dried at 150°C for 15 min prior to testing.

ASTM tensile and flex bars were molded from unfilled resin samples using
an 11-Ton Mini-Jector Wasp Model 55. Barrel temperatures ranged from 355°C
to 385°C and mold temperatures ranged from 175°C to 190°C.

Compounding of neat resin products synthesized according to the
examples below was accomplished as follows : the resin, a rutile titanium
dioxide commercially available from DuPont and a chopped fiberglass
reinforcement commercially available from PPG were delivered via individual
loss in weight feeders, in the weight ratios specified in Table 1 below, to a
Coperion ZSK-26 twin screw extruder comprising 12 barrels. The polyester and
Ti0O, were delivered to barrel 1 whereupon the mixture was melted and dispersed
before barrel 7. Optionally, anti-oxidants and heat stabilizers were similarly
delivered at barrel 1. A side stuffer introduced fiberglass at barrel 7.

The fiberglass was distributed throughout the melted mixture in barrels 8
and 9 of the extruder. The new mixture was degassed via vacuum in barrel 10 of
the extruder. That new mixture was compressed and cooled in barrels 11 and 12.

The thermal profile of the extruder was : no heat in barrel 1/360°C in
barrels 2 to 5/350°C in barrels 6&7 /330°C in barrel 8 /320°C in barrel 9 /310°C
in barrels 10 and 11 and 300°C in barrel 12. The screw rate was 350 rpm.

The extrudate from barrel 12 was cooled and pelletized with conventional
equipment. Compound compositions according to the invention are described in
Table 6 below.
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Table 1 Compounding Parameters
Example
In barrel I :
polyester 54
Rutile titanium dioxide 24
Antioxidant / heat stabilizer 1
In barrel 5 (delayed addition) :
fiberglass 21

Compounds were molded using a Toyo 55T injection molding machine
with heater zones set to 640°F (at nozzle), 630°F, 620°F and 605°F (at feed).

Product color disks and ISO tensile bars were tested as described above.

Resin Synthesis
Table 2 Designations for Monomers and Structural Units
Monomer Designation Structural Unit

p-hydroxybenzoic acid A \Y
terephthalic acid B 111
isophthalic acid C v
hydroquinone D I
4,4’-biphenol E 11

In addition to the monomers, acylating reagents and catalysts known to
those skilled in the art are employed in the synthesis of the resins of the
invention.

Example 1

The monomers in the amounts 505.9 g A, 270.6 gB, 5.8 g C,85.4 g, D
and 165.3 g E and catalyst were charged into a 2-liter reactor vessel equipped
with an electrical heating mantle, overhead mechanical stirrer, reflux condenser,
stopcock adapter and distillate receiver. The reactor was purged with nitrogen
and then acetic anhydride was added. The mixture was constantly stirred and
heated to a temperature of 145°C and held under reflux for an additional hour.
The distillation of acetic acid from the reaction was begun while the external
temperature was increased at the rate of 0.5°C/min to 280°C. Then the heating
rate was stepped to 0.75°C/min to 310°C to form a pre-polymer. When the
reaction reached 310°C the heating mantle was turned off and removed for faster
cooling. After the reactor cooled to ambient temperature, the pre-polymer was
removed and ground to a particle size of about 1-2 mm. Solid state

polymerization was carried out on the pre-polymer product by raising the
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temperature from room temperature to 310°C over 12 hours and then
maintaining temperature at 310°C under continuous nitrogen flow for 3.75 hrs.

Differential scanning calorimetery (DSC) measurements for this polyester
example indicated a temperature of crystallization, T, of 329°C and a melt

5 temperature, Ty of 370°C. The viscosity at 380°C with a shear rate of 100 sec™
was 890 poise.
Example 2

This example followed the same procedure as Example 1. The ingredient
amounts for Example 2 were the following : p-hydroxybenzoic acid (pHBA)

10 642.1 g, terephthalic acid (TA) 197.2 g, isophthalic acid (IA) 10.9 g,
hydroquinone (HQ) 68.5 g, 4,4’-biphenol (BP) 117.2 g. The solid state
polymerization was carried out for 13 minutes at 310°C. The DSC analysis gave
temperature of crystallization of T, =338°C and the melt temperature
Tw=382°C. The melt viscosity at 380°C and shear rate of 100 sec™

15  was 1551 poise.

Example 3

This example followed the same procedure as Example 1. The ingredient
amounts for Example 3 were the following : p-hydroxybenzoic acid (pHBA)
568.3 g, terephthalic acid (TA) 227.8 g, hydroquinone (HQ) 30.2 g,

20  4,4-biphenol (BP) 204.3 ¢.

The solid state advancing was carried out for 4.5 hrs at 310°C. The DSC
analysis gave temperature of crystallization of T, =335°C and the melt
temperature of T, = 372°C. The melt viscosity at 380°C with shear rate
of 100 sec™ was 690 poise.

25  Example 4

This example followed the same procedure as Example 1. The ingredient
amounts for Example 4 were the following : p-hydroxybenzoic acid (pHBA)
568.3 g, terephthalic acid (TA) 218.7g, isophthalic acid (IA) 9.1g,
hydroquinone (HQ) 30.2g, 4,4’-biphenol (BP) 204.3g.

30 The solid state advancing was carried out for 4.5 hrs at 310°C. The DSC
analysis gave temperature of crystallization of Tc =330°C and Tm = 368°C. The
melt viscosity at 380°C with shear rate of 100 sec” was 600 poise.

Example 5
This example followed the same procedure as Example 1. The ingredient

35  amounts for Example 5 were the following : p-hydroxybenzoic acid (pHBA)
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535.1 g, terephthalic acid (TA) 256.2 g, isophthalic acid (IA) 7.1 g,
hydroquinone (HQ) 86.1 g, 4,4’-biphenol (BP) 149.5 g.
The solid state advancing was carried out for 2.75 hrs at 310°C. The DSC
analysis gave temperature of crystallization of Tc =333°C and Tm = 367°C. The
5 melt viscosity at 380°C with shear rate of 100 sec” was 1200 poise.
Comparative Example 1
The following formulation is a comparative example of the new polyester
synthesis based on four monomers : p-hydroxybenzoic acid (pHBA), terephthalic
acid (TA), isophthalic acid (IA). Hydroquinone (HQ), and 4,4’-biphenol (BP).
10 After the temperature reached 280°C, heating was carried out at a rate
0f 2.0°C/min. Also lower excess of acetic anhydride was used. The ingredient
amounts for CE1 were the following : p-hydroxybenzoic acid (pHBA) 541.2 g,
terephthalic acid (TA) 248.6 g, isophthalic acid (IA) 17.8 g, hydroquinone (HQ)
117.7 g, 4,4’-biphenol (BP) 112.8 g.
15 The solid state advancing was carried out for 23 minutes at 310°C. The
DSC analysis gave temperature of crystallization of T, =338°C and Ty, = 387°C.
The melt viscosity at 380°C and the shear rate of 100 sec” was 1900 poise.
Comparative Example 2
This comparative example followed the same procedure as Comparative
20  Example 1 but a temperature rate of 0.5°C/min was maintained until the end of
the synthesis. Also the excess of acetic anhydride doubled and the amounts of
catalysts were reduced. The ingredient amounts for CE2 were the following :
p-hydroxybenzoic acid (pHBA) 555.5 g, terephthalic acid (TA) 167 g,
isophthalic acid (IA) 55.7 g, no hydroquinone (HQ) used, 4,4’-biphenol (BP)
25 2496 ¢g.
The solid state advancing was carried out for 30 minutes at 310°C. The
DSC analysis gave temperature of crystallization of T, =310°C and the melt
temperature of T, = 361°C. The melt viscosity at 370°C and the shear rate of
100 sec” was 1800 poise.
30 Table 3 summarizes the relative ratios of monomer units introduced into
the acylation vessel for Examples 1 through 5 and Comparative Examples 1
and 2.
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Table 3 Composition of Polyester Resins, Molar Content of Structural Units

0
Examole m‘\’} % | v m;f o, | Mol %L, | mol %1V, | mol %I,
P SHBA HQ/BP | UT HO ° BP IPA TPA
example 1 524% | 087 | 0021 | 11.1% | 127% 0.5 % 23.3 %
example 2 65.0 % 0.99 0.055 8.7 % 8.8 % 0.9 % 16.6 %
example 3 60.0% | 025 | 0.000 | 40% | 16.0% 0.0 % 20.0 %
example 4 60.0% | 025 | 0040 | 40% | 16.0% 0.8 % 19.2 %
example 5 55.0% | 099 | 0028 | 11.1% | 11.5% 0.6 % 21.9 %
giranrgg{:tive 550% | 1.76 | 0.071 | 15.0% | 85% 1.5 % 21.0 %
giranrggzgve 60.0 % 0 0333 | 0.0% | 20.0% 5.0 % 15.0 %

The melting temperature (T) and the crystallization temperatures (T.) for
the resins formed in the examples are shown in Table 4.
Table 4 Melting Point and Crystallization Point of Polyester Resins

Example Twm,°C T.,°C
example 1 370 329
example 2 382 338
example 3 372 335
example 4 368 330
example 5 367 333
comparative example 1 387 338
comparative example 2 361 310
5 Physical and color properties are summarized in Table 5.
Table 5 Physical Properties, Test Bars Molded from Neat Polyester Resins
ASTM,
E 1 Resin Powder, ASTM, Flex flex stress Heat Deflection
xample CIELAB AE* | strain at break at break, Temperature,°C
psi
example 1 20 3.7% 21300 315
example 2 19 2.0 % 15600 315
example 3 22 33% 18800 310
example 4 21 3.8% 21900 323
example 5 20 3.7% 18700 306
comparative example 1 18 2.0 % 8160 276
comparative example 2 24 3.8% 19300 249

Samples of the polyester of the invention were compounded with
reinforcing fillers and pigments such as TiO,. Compositions of compounded

resins and compounds are shown in Table 6.
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Table 6 Composition, Compounds of Polyester Resins

Resin, Monomer Resin* Glass Pigment
Compound Molar ratios : Tw°C Wt % Fibers, (rutile
A/B/C/D/E wt % Ti0,), wt %
Example I-A 60/19.2/0.8/7.5/12.5 363 55 % 21 % 24 %
Comparative Ex II-A | 60/15/5/0/20 349 55 % 21 % 24 %
Comparative Ex I[I-B | 55/21/1.5/15/8.5 372 55 % 21 % 24 %

*Including 1% of antioxidant / heat stabilizer
Synthesis of the polyester resin included in the compound of example I-A
This example followed the same procedure as Example 1. The relative
5  monomer amounts for the polyester resin included in the compound of example
I-A were the following : p-hydroxybenzoic acid (pHBA) 60 mole %, terephthalic
acid (TA) 19.2 mole %, isophthalic acid (IA) 0.8 mole %, hydroquinone (HQ)
7.5 mole % and 4,4 -biphenol (BP) 12.5 mole %.
The solid state advancing was carried out for a total of 14.5 hours with a
10 stepwise heating profile under a nitrogen blanket, starting from 24°C and ending
with the last three hours at 310°C. The DSC analysis gave temperature of
crystallization of T, =337°C and Ty, = 367°C. The melt viscosity of the polyester
resin included in the compound of example I-A at 380°C with shear rate of 100
sec” was 1100 poise. Its color, measured on the powder by CIELAB AE*
15  parameter, was 20. Its ASTM flex stress was 20800 MPa, and its ASTM Flex
strain was 4.7%. Its HDT was 320°C @264 psi (ASTM D648).
Physical properties (Table 7) and color properties (Table 8) of
compounded examples are shown below. Reflectance measurements for
compounded samples I-A and II-A are also shown in Figure 1 and Figure 2.

20  Table 7 Physical Properties, Test Bars Molded from Compounds
ISO 1SO ISO ISO flex
1SO Tensile Tensile Tensile | ISO flex Stress
HDT.°C Chord Strain @ Stress @ | @ Break, @
’ Modulus, Break. % Break, % Break,
Mpa | MPa MPa
Example [-A 293 10200 0.74 59 1.6 103
Comparative
Ex ILA 263 12600 0.99 88 1.6 137
Comparative
Ex ILB 285 10400 0.37 40 0.68 64.8
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Table 8 Reflectance and Color Properties of Molded Compounds

% Reflectance % Reflectance
sk
CIELAB AE at 460 nm at 560 nm
As Aged 160°C, As Aged 160°C, As Aged 160°C,

molded 8h molded 8h molded 8h

Example I-A 7.4 7.03 81.1 81.6 89.0 88.5
Comparative

Ex ILA 11.9 11.7 71.8 72.0 84.3 84.2
Comparative

Ex II-B 8.10 8.95 79.6 77.7 88.0 86.9

ADDITIONAL EXAMPLES

Samples of the polyester of the invention are further compounded with
5 rutile TiO; pigment, and optionally in addition with various optical brighteners,
as detailed below :

- BLANKOPHOR® BBH optical brightener, commercially available from
BAYER, which includes disodium 4,4'-bis {(4-anilino-6-morpholino-1,3,5-
triazin-2-yl)amino } stilbene-2,2'-disulfonate ;

10 - CBS-127 optical brightener, commercially available from Jinan Subang
Chemical Co. Ltd., which includes 4,4’-bis[2-(2-methoxyphenyl)ethenyl]
1,1’-biphenyl

- CBS-X optical brightener, commercially available from Jinan Subang
Chemical Co. Ltd., which includes 4.4’-bis(2-disulfonic acid styryl) 1,1°-

15 biphenyl

- EASTOBRITE® OB-1 optical brightener, commercially available from
EASTMAN Chemicals, which includes 2,2'-(2,5-thiophenediyl)bis(5-(1,1-
dimethylethyl)-benzoxazole

- EASTOBRITE® OB-3 optical brightener, commercially available from

20 EASTMAN Chemicals, which is thought to include one or more benzoxazole
derivatives

- HOSTALUX® KCB optical brightener, commercially available from
CLARIANT, which includes 2,2’-(1,4-naphthalenediyl)bisbenzoxazole

- HOSTALUX® KSB optical brightener, commercially available from

25 CLARIANT, which is thought to include one or more benzoxazole derivatives

- HOSTALUX® KSN optical brightener, commercially available from
CLARIANT, which is thought to include one or more bisbenzoxazolylstilbene

derivatives
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- LEUKOPUR® EGM optical brightener, commercially available from
SANDOZ, which includes 7-(2H-naphtho[1,2-d]triazol-2-yl)-3-
phenylcoumarin

- PHORWITE® K-20G2, commercially available from MOBAY Chemical

5 Corporation, which is thought to include one or more pyrazoline derivatives

Compositions of compounds are shown in Tables 9 to 11.
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Table 9 Compositions of compounds based on the polyester of example 2

Compound Nb, 111 v v Vi VIl VIII 1X X X1 X1 XII1
wi% | wt% Wwi% wi% wit% wi% Wwt% Wi% wt% wt% wi%

Polycster of cx. 2 60 |59.97[59.97(59.97 59975997 ]59.97 | 59.97 | 59.97 | 59.97 | 59.97
Rutile titanium dioxide | 40 | 40 40 40 40 40 40 40 40 40 40
BLANKOPHOR® 0 | 0.03 0 0 0 0 0 0 0 0 0
BBH
CBS-127 0 0 | 0.03 0 0 0 0 0 0 0 0
CBS-X 0 0 0 | 0.03 0 0 0 0 0 0 0
EASTOBRITE® OB-1 | 0 0 0 0 [003] 0 0 0 0 0 0
EASTOBRITE® OB-3 | 0 0 0 0 0 0.03 0 0 0 0 0
HOSTALUX® KCB 0 0 0 0 0 0 003 0 0 0 0
HOSTALUX® KSB 0 0 0 0 0 0 0 | o003 0 0 0
HOSTALUX"® KSN 0 0 0 0 0 0 0 0 [003] 0 0
LEUKOPUR® EGM 0 0 0 0 0 0 0 0 0 | 003 0
PHORWITE® K-20G2 | 0 0 0 0 0 0 0 0 0 0 0.03
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Table 10 Compositions of compounds based on the polyester of example 4

Compound Nb. X1V XV XVI XVII XVIII X1X XX XXI XXII XXIT | XXV
wt% wt% wi% wi% wi% wi% Wi% Wi% wt% wt% wt%

Polycster of cx. 4 60 |59.97159.97(59.97(59.97 (5997 ]59.9759.97 | 59.97 | 59.97 | 59.97
Rutile titanium dioxide | 40 | 40 40 40 40 40 40 40 40 40 40
BLANKOPHOR® 0 | 003 0 0 0 0 0 0 0 0 0
BBH
CBS-127 0 0 | 0.03 0 0 0 0 0 0 0 0
CBS-X 0 0 0 | 0.03 0 0 0 0 0 0 0
EASTOBRITE®* OB-1 | 0 0 0 0 [003] 0 0 0 0 0 0
EASTOBRITE® OB-3 | 0 0 0 0 0 0.03 0 0 0 0 0
HOSTALUX® KCB 0 0 0 0 0 0 | o003 0 0 0 0
HOSTALUX® KSB 0 0 0 0 0 0 0 | o003 0 0 0
HOSTALUX" KSN 0 0 0 0 0 0 0 0 [003] 0 0
LEUKOPUR® EGM 0 0 0 0 0 0 0 0 0 |003 0
PHORWITE® K-20G2 | 0 0 0 0 0 0 0 0 0 0 0.03
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Table 11 Compositions of compounds based on the polyester of example 6

Compound Nb. XXV XXVI XXVII XXVIII XXIX XXX XXXI XXXII | XXXII | XXXIV XXXV
wt% wi% wt% wt% wt% Wwi% wt% Wwi% wi% wt% wt%

Polycster of cx. 6 60 [35997] 59.97 | 59.97 | 59.97 | 59.97 | 59.97 | 59.97 | 59.97 | 59.97 | 59.97
Rutile titanium dioxide | 40 40 40 40 40 40 40 40 40 40 40
BLANKOPHOR® 0 | 003 0 0 0 0 0 0 0 0 0
BBH
CBS-127 0 0 0.03 0 0 0 0 0 0 0 0
CBS-X 0 0 0 0.03 0 0 0 0 0 0 0
EASTOBRITE® OB-1 0 0 0 0 0.03 0 0 0 0 0 0
EASTOBRITE® OB-3 0 0 0 0 0 0.03 0 0 0 0 0
HOSTALUX® KCB 0 0 0 0 0 0 0.03 0 0 0 0
HOSTALUX® KSB 0 0 0 0 0 0 0 0.03 0 0 0
HOSTALUX" KSN 0 0 0 0 0 0 0 0 0.03 0 0
LEUKOPUR® EGM 0 0 0 0 0 0 0 0 0 0.03 0
PHORWITE® K-20G2 0 0 0 0 0 0 0 0 0 0 0.03
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Compounding of neat polyesters synthesized according to examples 2, 4
and 6 is accomplished as follows : the polyester resin, a rutile titanium dioxide
commercially available from DuPont, and optionally in addition an optical

5  brightener, are delivered via individual loss in weight feeders, in the weight
ratios specified in above Tables 9, 10 and 11, to a Coperion ZSK-40 co-rotating
intermeshing twin screw 40 mm extruder with 12 barrel sections, giving an L/D
ratio of 48. The polyester and, when present the optical brightener, are delivered
to barrel 1, while the rutile titanium dioxide is delivered at barrel 2. The mixture

10 is degassed via vacuum in barrel 10 of the extruder. It is compressed and cooled
in barrels 11 and 12.

The thermal profile of the extruder is : 150°C in barrel 1/360°C in barrels 2
to 5/350°C 1in barrels 6/340°C 1n barrel 7/330°C in barrel 8 /320°C in barrel
9/310°C in barrel 10/300°C in barrels 11 and 12. The screw rate is 300 rpm.

15 The extrudate from barrel 12 is cooled and pelletized with conventional

equipment.
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CLAIMS

1. Polyester, comprising :

structural units (I) derived from hydroquinone,

@
5  structural units (II) derived from 4,4’-biphenol,
(1)
(I11)
and structural units (V) derived from p-hydroxybenzoic acid,
/|
10 V)

and, optionally in addition, structural units (IV) derived from isophthalic acid ;

Iv)



0000003 - 44 - Compoundi ng of neat pol yesters synthesized
according to exanples 2, 4 and 6 is acconplished as follows : the pol yester
resin, a wotolog4pizbani um di oxi de conmerci al |y avai |l abl e PCTaEPR@9P43p3 and
optionally in addition an optical 5brightener, are delivered via individual
loss in weight feeders, in the weight rakios specified in above Tables 9,
10 and 11, to a Coperion ZSK-40 co-rotating interneshing twin screw 40 mm
extruder with 12 barrel sections, giving an L/D ratio of 48. The pol yester
and, when present the optical brightener, are delivered to barrel 1, while
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pel l etized wi phl@G3hwmie Vo mdkresyymopniens based onshe totabninyg ofmolpodlyest er ,
conprising : N i ; igne, 5structural
units (11) de??5§%59?%%#93Qifgﬁ%ﬁgﬂg%?yﬁg1%??5%@%9%?“3%??§ (111) derived
fromterephthalic.acid, A and structural unjt r#%% derived from

p- hydr oxybenzmhereab% molagaily ohihig strugiiva Haity foa hydsequingnede thér al units
(1'V) derived ftwnrboiitdealedramidl’ -bipheno# from 0.1 to 1.5 ;

wherein the molar ratio of the structural units derived from isophthalic acid to

10 the structural units derived from terephthalic acid is from 0 to 0.1 ; and

wherein at least 80 mole % of all of the structural units of the polyester are
selected from the group consisting of structural units (I), (II), (IIT), (IV) and (V).

2. Polyester according to Claim 1, wherein the molar ratio of the
structural units (hydroquinone + 4,4’-biphenol)/(terephthalic acid + isophthalic
15  acid) is from 0.95 to 1.05, and the total number of moles of the structural units
(D, (IT), (III), (IV) and (V) is of at least 95 mole % based on the total number of
moles of all structural units, and the molar ratio of the structural units derived
from isophthalic acid to the structural units derived from terephthalic acid is
from 0.02 to 0.5.

20 3. Polyester according to Claim 1 or 2, which meets the following
conditions :
%

45% < <75% (7)
(U++HI+1V+Y)

ms%suo (8)

oségsoog (9)

25 wherein I, II, III, IV and V represent the molar amounts of the structural units
derived from hydroquinone (I), biphenol (II), terephthalic acid (III), isophthalic
acid (IV) and p-hydroxybenzoic acid (V), respectively.
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in an anount of 40-80 nole % the structural units derived from
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structural uni IV fromter thallc acid (I11l') ; 0to 2.5 nole % of
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structural units derived from p-hydroxybenzoic acid (V), and polyesters
conpri si ng 0.8 t 0513Pslyaé¢rencoprdingsp ang boe af thapracsdide clavasl Whidmshy dr oqui none

(1) 5 4 to 20poPLe YRt tetural units derived from4,4' - 10bi phenol
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whol |y aromatic er according to
precedi ng2l| aD@éOOH lingfion, and

a heat distortion temperature (HDT) of 300°C or greater measured at 264
psi according to ASTM D648.

7.  Wholly aromatic polyester having :

a CIELAB AE* of 22 or less versus a white reference tile with L*, a* and
25  b* values of 100.01 £ 0.03, -0.04 £ 0.08 and 0.03 £0.06, respectively, using
D6500 illumination, and

a heat distortion temperature (HDT) of 300°C or greater measured at 264
psi according to ASTM D648.

8. Wholly aromatic polyester according to Claim 7, having :
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10. Process according to Claim 9, further comprising :

mixing the initial monomer mixture with an acylating agent to form an acylation

mixture ;
wherein the reacting comprises :

25  heating the acylation mixture to a first temperature to form an acylated monomer

mixture ; and

heating the acylated monomer mixture to a second temperature to carry out solid

state polycondensation of the acylated monomer mixture.



reflector. 17. LED device according to Claim115 or 16, which is as a
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11. Process according to Claim 9 or 10, wherein the polyester is the
polyester according to any one of Claims 1 to 6, or the wholly aromatic polyester

according to Claim 7 or 8.

12. Composition comprising the polyester according to any one of Claims
5 1 to 6, or the wholly aromatic polyester according to Claim 7 or §, or the

polyester manufactured by the process according to any one of Claims 9 to 11.

13. Composition according to Claim 12, further comprising at least one
optical brightener.

14. Shaped article comprising the polyester according to any one of
10 Claims 1 to 6, or the wholly aromatic polyester according to Claim 7 or &, or the
polyester manufactured by the process according to any one of Claims 9 to 11, or

the composition according to Claim 12 or 13.

15. LED device comprising a component which is the shaped article
according to Claim 14.

15 16. LED device according to Claim 15, wherein the component is a LED
reflector.

17. LED device according to Claim 15 or 16, which is as a high-current
LED device or a power LED device.



