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In the polyethylene terephthalates of the invention, the content of the ethylene terephthalate repeating
55 unit (a) represented by general formula [1] is from 97.0 to 98.6 mol%, preferably from 97.1 to 98.5 mol%,
and particularly preferably from 97.3 to 98.3 mol%, and the content of the dioxysthylene terephthalate
repeating unit (b) represented by general formula [Il} is from 1.4 to 3.0 mol%, preferably from 1.5 to 2.9
mol%, and particularly preferably from 1.7 to 2.7 mol%.

CONMWN -

3



In the pol yethyl ene terephthal ates of the invention, the content of the

et hyl ene terephthal ate repeating 55 wunit (a) represented by general
formula [I] is from97..0 to 98.6 gpbgﬁ?%‘;sg%{erabl y from97.1 to 98.5 nol %
and particularly preferably from 3 nol % and the content of the
di oxyet hyl ene terephthal ate repeating unit (b) represented by general

formula [11j the prfe§éﬂmp3|yéihy‘iéﬁe 3erbbnifalds, dRfof bsdadley fofrhddMbyl rarddn® odentatibP b the 2Nd
particul %kl}#neptbﬁ ko MpdifTunk. (4) rbstesdntdd B ihY0abcYe-mentiohedlgedidl 1érfanaBil ahdlinb he
present RRkYeYBN RRPhthae Pdpbiting ahic ) réptdséiteddRNEe aBdve-nlention®&gdngral RRLANTII,

orf Q_r}t at inasrelsyf subs@ntialiyn yrean polyedtessphre Harmad. eThae e adrésagt pohiethylfre) tereptha@sesntred by
t he aboveubsantallyimedt ig@niymad by e faal that Fdid pabvetiyibdederephtiriates tiydolvain d-ahfoephdnblal at e
repeati ng ufmetintfitsjc vieqwsitys Bahtaedmépsurethat 2Hy én aehlierprihved of dire prebent polyethenpl | ]
wher eby daxepbthaipies &ifiom 970 £90 skg. yestarablyshrogy @7+ 18 0 @Va. 7 Paﬂ!OH'éﬂYprefg@Hv from

pot yet hy0gAdo 0.8% difgh Whan s3id intrigpie viscosity, g dheigspat| ol 9*7'31'%@ &gronhthalates fsj smalies

fact that0-794ld bioy| eﬁyv‘P'éﬁéef% Eﬁ*’@ ﬁf%‘&q"h'?eé*sfeﬂ?t% |t%spﬁfﬁ"°és -apdh MeehapiFAb StANgY The

intri n’gl_@'evi‘%cf’a ed e °t" the, d By ?1 90 Vg
resent |
iy G %‘*‘%ﬁw Bf%‘i"”” ggfﬁ bre] %g'e
Wen sai ;ES Ergi gdhﬁﬁﬁd FnXasQ ?olu%n ﬁ&
smal ' e IQI% d@&nt ?degs% @d(d’a@tgvn% emra- o
resi st anq.sn tot bALS RN \ﬁ:ﬂ:@éﬁya(ﬂ dTaEN S9Nti6R by %wasaa.t,.h ofl the sammnﬂscoﬁptaameﬂwan

on the olhRbntlRfAGs. N ®H csrdbratiddl i NSi C Vi scosity is greater than 0.90 dI/g
t he - mol: dabi futthermers Cinél madtiup Gerf3taMithgTeméraiule | (trae] of -he resbi polybihyighePioRbiafiaies :
becone pa@én thé tentpdiatirec@ R&éd & ratehdd 10 10/min Mth @ difieforiiss bdagnifgecaldrimasr (DSCeIsr ed
t o hersi prefdipiyviioiCis70he 185+ €sandtpagicliyle pleferadlydrotnalbe bt 180t GitThs heat-ep crystallizing
spegi/fi cadnippratiedf [T df theveresantacdyethgicheliyreghihalates inlrelatiom ty tir iotoesitviseositAtherefds imen
of the pcﬂieyeytghydp@n@tqddqyeipﬁl’ﬁp!lvalnatewms di ssol ved in o-chlorophenol to
measure the solution viscosity with a Ubbel ode type capillary visconeter,

15 and t I§éP &t BPOE-T€RI or ophenol was gradual |y added to measure the

sol uti®n 6@?@'&651"? mere grefegldr concentra- tion to obtain the viscosity [err]
of the s& q e"S‘c’FrapoI ation of the solution viscosity at the |ower
concent rétq Bilvs he 0% concent rat ion. Furthernore, the heat-up

crystalli %ethe%e c%&%ﬁﬁz. glte @ thc |s 19 e?v?h% '%% Qquee&‘? tfﬁ& Pil halgt es
-When t:Qe a?\é@f oal of t@lﬁgr t tL eﬁrs%fat i al
Scanni 9o (o] & oo o e 3 A Jf@ma cmaandm.s
parti cul apdnkctidh, & eeﬁe% o crydtaiBing Qnddraturd 1r y- whidh&hd nu.sbws{nyuaﬁ tepHhdibiss
‘tenper at Yesrhdficaly ®indd) GaPhesarl bh WeySiohinh PrRSeduR! b ish AbaiRment bt iRl rbtpn t 0
the i ntricRglakizing €GeSty [Td2EWaDEontittel by tpbling @HAgE fifdeR FdbErelito lah @luminum

f ol | 0Vds N @ae G Ailuiic B :spétimem Wiadhr ik atroul 18 nithg] & ra thin Tpieee 2dkerd dut Srofnethé kentrall @3 db a

mor e pr efpeiyéiiiene Gfedhthpiete rchipdridd for 5t bt sout T toufseat koud T405C[aad deta pRBsue of\hen -

t he heat -abqut 6mygatith iaZ}S0 Typaditiorattial searniig cjlorimetol mavefactuted and vl ByReddn Eimer t
val ue of CGohBhwefconditionsodnderhwehichlmpasienit waseordicieroebre syl thaidhsspecimen was first heated
def or mat irepigivifont feem temngratuirnty 29913 &t whishdermpsratiun the specimiee was kapbfonHeminutas i a
corit.ai f9emettey gate| anfl dhpngeooled Japidhe ig) Eoat lameeratire:han JF?E@“?I rthe li%teﬂ@?'?'i“@e?f it
bever age 95@“9&% 893&9?’8“9‘? Y‘i“"? ﬁl%""&% P oEperaiue at ﬁ@a aff‘te g "’CP

t e h sknessm Qgﬁ‘&?‘?

Sgrerg?][ IaC éﬁfr? 3@8?;;'{ Sfth aze ﬁprg%o o:;[ ]ae%er:&%i\ p eé?gn uctgl??;%cor tB%ie

ToAS T ST LSS Al h\g&m weM % fﬁ bitigd by
' %&i Jimﬁ richine, 8 1 Ton s o rhenuibiad S S 0

pottin
- Speci ”E” f QUi ubibCted T¥tn;&tio l&lﬁdhn@ér%ecohdi‘t ﬁ@of%%h 5 Qbhperfturs 61 beb-2l
part of 327 éﬁ@tah'b( @Bﬁ:p&r@tﬁ:‘%&h&%ﬁi @t.g with'h BegsPoli Sdhare PlateFhold ﬁ%?acﬁ%@%d soIdur s
~at about gldbkifer RIKD sHiBUfdid BoiRy BSpabl6 @ MbIdIAY AtlbnedtintdTHilles\bit ) 324D5@ gndTy Rfn in
di f f er @ntrhickhess.CrasHaLIVEly CPHleORaL4TOf B16 stEBGUsatedI PR oRBCnd O thickyesE@iuk iobtaibdTaes CO.
The condintdasunéil with d@azemistertheBIRISI0 MB@RNinanRsued Briilelidey Mekanisphkkhat t he
speci men waRuthérinsie, he atreishr (£ oF dptgrufiteOprosestidmiiequiigsent pbiystieyldne te2&Bith@lated torradell Ch
t enper at wyaneltihg tre pelgsthgiene uarsphitelptes @80 “Nfolivwed byeisothermal ceSlaliizatiintag PO0S Cds lessand
t hen cooltead 1P%apisadkigmt, prefanabin lessipe 1Bk \9F eiscesint®, trbpactisfitartyrpraférably tops thampen @t ure
of an @xcideesami] Theedifierenoe &b) e vileiween thisaverbérriy) of ithe kascand the aumbgr fhkak - up
rate of [sehqrtahr‘amf?rmaﬁ@v abaltinp s presant pelyethylend, terepbihalate) pt 28050 Jellowed by isgthermal .
~ thi cknessviallizpien 220969 iClopy Bre B 1%h missesiom™pseigraihhipee fien Ber L Higrasan’e a7ds
from 2 t PRy proferablyess ghap  xni03Pieessatb, and particularly preferably from 3
to 7% Measurenent of the haze of the present polyethylene terephthal ate
- was conducted according to the 4




45 followi ng procedure. Using an injection nolding machi ne, the M 70A-SJ
Model manufactured and sold by Meiki Seisakusho K. K, the present

pol yet hyl ene terephthal ate dried for g%%a% 16 hours under a pressure of
about 5 mMHg was subjected to inj 19 ng under the conditions of a -
cyI I nder tenperature of 260- [err] and a nold tenperature of about [err]

With a steppgfl fues & Phedli®s Tk JaiPabikids by nRMlind M S&eht oW othyisnd irbhtitalats- &
sai d nol d 2bpig 266G dRfereial Sthrkhihg dhloribor (HIDR, tidh adwafingQhe 8mpetaturd of tho méieRiNd
7 oM i N SQolydlhyidhs &HephthiIas RELIOF B &l ¥ ratel fies2b eaminplormiidiesphéraiis e chtalizaiorlond.s Of
5 Qi Nt IRbe le02SCl ki dabheghedivetuserasd fred ashrhle pand e 0SSt Beasuring ehelidad 00
Model nanskaet the egheanits stak dakly olviwith kaapulariatidromiciGsddpe, Fand tHiee rohteinieg thelmemberrdber
(a) of sphgheulites 8is: 1{iEEEERT (R: mesrhadipy efdiensphprolitssk inhacbadance ithethé tiathbcaofeFs Van.
f or med by Anedetpem §-W.HMan.Kedvelan ¢1ypl éPolytmeBad pPaivra Phsebd. i, 3483 (1970l | owed by
i sot her mal  cWhesttad fumbert (Rl siterufitesy s jargessthpns iR pieprsfemyf ay pasyypbiempitingpplyethylens
pr ef er abl yer¢nbihalate ﬁh?9080>(0" ‘t’ﬁdrk]y i F"é'iﬁ'@k?" ‘iﬁ"lz fon é‘h@i’o ‘értf“?"% i aa‘P'I'E:r"gg? éP@ftﬁ“f

Yhi s

| ess t han °5b‘?WIW95 %IJ ol beco

e R g tn P i ik
It t I’

i %S?rral“’ﬁgfﬁ :9‘“9 gu:z;ggég T

pr ef er afl y %Jré b «a&édyaspar@ % ex iR S
than 1 X [RELbs d%tﬁqg n@ebrb{a ed flom the Eentrdl pé polYefhylBié Th8phirRkte dried for at
spher ul i t Gedstl ShiddrsVaR h 4P CORY Fhdae sl pla¥sulseds Ebd?:gs gpmosc-@mouahhykm&cammg
‘terepht halcabdinedr raRitadturecOdnd s ﬁ Pétkin EiRer0td, fry Rt spadimenCds ot i6a lad BhuiBine 1
(DSQ), thean topWekd &g theh ensht@i TR thénlidoBle@to 4 fieonrterhpoaturd @lighati by lisethermal crystalliza-

t er.ephtdaaltiad. eThe pofyethyigneatbrephtialatocwasf mpied rat /280 1C aifico R0 G resyietvely| brideepbior 10
cryst¥al | i zastesrat fhose t@uerdnpasr Miatos@0i0 oi3ervtimk ichthe epheruitesewaspnsiucibd byefstipleparing
fornmed framhin giesepbietam Gdm tthee sBE&@en nand sthen nlgpetving irueder B paldrizatiorp icrdseope
spher ul i t ewnyfagiued kyidtippo Hegaiw KK-K. ahmpgrifigation oft 308 dlamtersoscope, and t hen

obt ai ni ng t hEvenripages ofopreraringe pajieityiere ferephthlatys3yll e Py ‘V)BA;T;‘ ’(‘P(‘VG'??'EMP flyptateds belgw. ¢ he
spher ul #t £ncretply. adeigrrd ahterritiaiinaddaad gbylpnscpixgel isallo ﬁ W'B‘WS'Wn
Krevel an &e %ﬁte”f"ifm"F‘B? stageqf at 'eF‘?SI gegpipyeld dpmer t he
number ( a)'!“'ﬂ??r ?ﬂos? §t"1“%“s a'l‘f‘ i"?“‘i’ﬁt‘f %Yer t r i | ch & by
mel ting pCﬁ on en as aet1 oSp %{ersft hd ah st 1 sfa e,
cryst alJol i?eé a ln out ]P 8

ol ded the hmﬁe rM &e” cﬂrtﬁ&mrém&ﬁédeoubafaqmae@oor

in transp%,%p,% Furt erm)re di fference (a)] between this
.nunber (a) OfneSpdRINIhd ?e?epﬁtﬂ&iatésh@f e ' &¥ent( iAdenfidn &Bk&idiﬂed tﬂ?ss&&lm&ﬂﬁgedle by
mel ting t Rendnhd Bidey Wadhethdyesre Rbrabadcrdna Bhtrolifg b doRtdnsiestion Rysctioh @b BRY (RRthe
cryst al dsi Zahpadiioibt he bbijettiynd RFcPRthaldtd)aB) &n tribsRy Vidcosily &F &/ doRbthieneltbrephthalats 2
sim | ar t end@)es nufbdr oBsphératites prasént mhlhwyemhdedersmmtaawraﬁarm ok sispeetlefrangemasuch
" pol yet hy| elefineti 61 tephrodoat imbstionecomes poor in transparency. 15 " In -

conduct i ng némsthyleweivcolslurry lebterepitthatic acid issfiéteraphied dam at higtire cpmprising dasebhthglica
t est speciagigrangd 108i14 poless @rofsrablybtdt 1.3l Molesrgbassst o hansler ofdereptthalicc adirh, obpthylenet

of ‘the fir alyeplt Theotaidesiury e pratinuayslyfpd Ipthe peterfiedtienirepglien glep.| The getorticalen feactian is
[err] and carﬁaféPutas'm Fsypraupin whisp gt least geigrificaliop reqctpsserecopeiad inpefigsupdenthe )
scanni ng cca'l‘ PPWP%? °W¥1’ﬂ't?f %{Wbiséa““é‘?ﬂd ""E‘éﬂ H"BY“QDW% 'ﬂ"'l?f’ 1Ry thepgpactipp Qutsid fhe

ond

speci men e;b “f ' IcE{h hgy easq '°?"ﬂ%FPaﬁl§P {5 ‘ii""e

then COO' eaEFT' the res g plo e{d s usu g 7 pre%’erab

ﬁlegg ot 930501 95 5@9 n‘éf f% t‘%n atu loly@@ a[u so 280 c
C, ¢ | d era

observat i Qaticgi ATy reytlamm%n @a&.o&erig.u gﬁ 5 é%feﬁfﬂ:ﬁﬁoh m&c@nt,-&udmons

pi ece of ki th@lf..r arld” 00rd RSP 86 i8R rads bRREMS @édwan@slrssﬂdaﬁay afd where the

pol ar i zat | @rinthioh QseeRings BaiivdlcaCih Ursideddor drd) AR estoRibAloA réacton RhdBRGSIdIdyS@In ON
of 300 di arhi 86 Secord) Stagd © LSS e Grioib QfAfinalN§ageClrey/ bty wifdhcard R thgiiedRtiné emgeaf

t he pr eserdsiweay tatab&e-nicstionéd fitstistagé edctior lconitiondSand Geabbtrdntioned fial thgelreactidn

t er epht hal dosaditas. tocinganed, idrethe esiprification reatian it cakged! dubin Brthgesy) the Iredetivh iteinperature
cont i nuousdmploged inhiee estndrsiabe endrification wantion BrSWhePSETS G, pletsgably 230-870a §emd the

yi el d assl cessure emdieyesicis aisuallihe-2|kg/amiG, omfrdablys@i2-8.5kg/cint. tAltequolp tie yaie otiwaction] in
cont i nuousthese geierdicatiprtpaetions ipnat partiquiarhy imiter] dn 9acly of topinipRRaEiv¥eaPe drivierpierakle that
step of atanigsepse gnddegrge of theyalgiof estefficationypactian w9 smopthly Figiibiied (Fupther.dt ipgasirable
ext ruded tWetithsy eRterificationoprtion Q;?duetmb&gw‘a\m bf, fing é‘aﬂ%'égHa"ﬁcﬁ' PR EPs R deactipn oh at

I nert gas atnosphere at the solid phase polynerization step of at least 1
stage, 30 thereby increasing an intrinsic viscosity [err] of the resulting
pol ycondensate. Next, the above-nentioned steps and the conditions under
which they are carried out are illustrated hereinafter. The pol yet hyl ene
terepht hal ates of the present invention are obtained by suitably selecting



condi ti ons under which they are conducted and controlling the

pol ycondensati on reaction so that (A) the 35 conposition of the

pol yet hyl ene terephthal ate, (B) b E{}hﬂﬁi&? viscosity of the pol yethyl ene
terephthal ate and (C) the nunber of sphe Ites present in the polyethylene
terephthalate are in their respective ranges as defined in the present

i nvent i Olkast/A0%E blatlaBR et GHaytoabe. B WWakyhgOdut thesecqslvrifivation Csteps, ithbré & dbidinetl apsvapar ed
from a micortdersete e/binipususliyivgs & suntphdviagd oolentiacwelghtiof 50®G300A.. 4 nol es, preferably
1. &3 1. 3 noihe owebapdesatethds shidired &f coptimuayshy tidektd apolyeondensation witehejn ttme:bﬂ@;uent

gl Yo . Wi shasadpabicendensaiion stopref saidilower| opndepsatetis canfied opts Tlesr fiedidtienednditions eiadsr | on
st ep. Shahiek said fiquidoiegecnetycendensition steg isceerriefl et asr definesl asdn tha fellpwng. Jhatds.iima

whi ch at fifsbgiage polyegndensalianc fgj reastisncigmpesptye a?f'?blﬁﬁ‘n‘ﬁé'ﬁta@ﬂaqor?g% i Reaferghi| 865- t he
condi t i oﬁ%“ \ﬁh%\d °é€t '@Wez ?gﬁo(F aP%th? fst%?é p' i"§ ‘e‘“?"é "V\%{?fé' bly g0%ed

by the ré ‘; ‘ﬁféat r g ;itaPee 'Td?%t” a""e%@t“%r?
condi t i of a cu a"f'ﬁgpé? ‘ﬁ??’?‘? 3? 1sc5’ﬁuam t'ﬁl

1 r ©
tn p rat I smplo ed r%ts g onl {'6562 ? *C
speci fr eqwe ela po Pph slﬁ\l‘a ﬁt g%% Q
reacti On esul f‘ﬁﬂ EB Iloai @ @Js ad
245-[ e s mreﬁcee[teﬁ QYFbbokedn m yf( B Ao atiSh abl y
0.5-2 kg/ f»%ruf. $ormhdd tyHreiting 38k p taagfen@&te%mh 146 &IsO7T fomsa b Bothdr@ crystalliza-
-t enper @t yobat 0PICQY REL then 46102 bleYes@- 280 C, preférably 255-[err], and the
pressure enphory @ pélycdideadation fadiioP ik Gadied bitGn Prsebey akl Volﬁ:oﬂdeasak@'( keattioh G.
Accor di ngbngitionstter the tikiicand Sbevhdl SlageatareOtaspettively irDthe hlvedbntibred rangbs, iafd Bhed tges,
t he ~est epbifdosdshsation reagiart is@arriedoudint 3 stages bomors, Hige bactiet coadiibns erogayed 4t eyethe ar e
| n the r aengadstagedy e stagmpriop fcte firahgiage arer thasp dcthéinredppctiven radgesthetween the firsistage
t\e‘; i eerptiop gondiienstand thefisal eteger reastionprendifions. Bordnstagess wiean thegRolycondensation reaction
estetifi dsacdnipd qubinc B stages dhaireertionde Ltb%/é’(ﬂP'PSf?df"l‘ & %eﬁ@ds%ﬂﬂem?‘v§?’ﬁg§abe a
stage pr |’?§F"°f‘d’ t'%‘f'é'yf%sﬁé% &t arg@raa'w é’7? 8 %Hl"i‘ﬂ‘P &'Pfé’aP’Yt 2?91@5r raé’g ﬁ'@cﬁ'?*’\?'é’e

ranges b&MRE °the

above- merﬁgp 2 t F'"s%a e %B?'¥°83?F° | .*teip ‘ E "'ﬁ"ﬁgt‘ 44 's i mmns,c

?Z;S;:, at |scos ﬁ 2{;9'{‘? ene ere tg)sﬁotbtaiinrefd E? rf.J & é’s[t gx nsa lon reactor is ally
I

245- 275 zl; th&l Lt t th ’fl d QE E%/éfg F

.0-2 kg/c ,o,pll;,ag u in cil,lp A oug the rate o eactlon i n

these gsterinbickigd a.fqms 5mmynb&rt§rebﬁhaeet.s mart teu Mo prisd dolfbdr@shshiidn 8RE.FTme ot nei 1
respect i \bRass tpdgEhdensdtioh Step ! @MBHHsH la€ Iehdl Bhe BfAgd, WhEEGIAIRS SdRE PHERG! RFceiiderdshdn ! at e
of est er irdaciontid el RBGH a BindEghoR P MbM b3S slirsds mitdgdnasds, afgeh Ghdr cabbnid &id gas
desi r abl endehtnb coraRionsStherel thd SofiicorRiBnsaia edmparatufl ie tually 10®L3mi* oQieferably Inas-225 G|
st age -usaad thy passumiinssubliya kgaind 10 o grafeiablp ordinfry atessore to 1080l Qf3desd Dért Pdses, east
90% pwefpesfenbd is nibgdngast 93% By carrying out these esterification steps,
there i s obthaiafresineatidnedvesterificatiore reactioe meliaish be saipd gut fwitkout adsitivh of anyvasiditicpe
nol ecul arothwethg'htter@mths@oa%@m sthijend ghvigoh ane rpdidrreastian mpx) giso he sgarried qut in the
cont i nuo§eaXipteReeqef catalysty, for pelyrandansaion. aichmilirke) mentionad laiep dHoweien it is |Ptﬁﬂ“?!|"°p'l‘lase
pol, ycondéﬂgaf"i'tdh‘s Sple '°6tf°“ s’&‘l‘"ﬁmt B‘(/\é‘f"‘hﬂoﬁ?ﬂ@?&a‘t g“ﬁ“sa"l%l'l"‘? l°éé?"‘80‘t aminproSYCR At i on
condi tPo® - "t!:g ‘loo l288e r;f "t"?’,’;‘;:"
carried %r:? xé %::@;q &e basw oun{ggg c\zﬁ |th|u C rb%m e, so %
Bg{efygggglr% é: t;ngast QEE i ‘gx ro?d %;L Jea, t.

in ethyle e lobt in e’latu
enpl oygd | &He%@toh%f o el dstoriftafin e ryste’pQQf 3 094 eomp%nétt tuhsecomammg
- t enper at WsRpdde! iON& aﬂuéhla’fty nﬂnﬁb% arvit SHEHECORBLIAEPMEERS RSP ali B Ghtefidaton rdastdad! | Y
270- 300 GeodPFhermdia] the Adifcordiasdion Raort 18 Prefk By Scuki6y SUTTH 1Y/ Sesehse o Sht@dty/and
10- 0. 1 Tatabilizef3! Bfzblocds| tiie Datflysts dre rgermaitilm compdinddosuth @4l hétinanivmbh Qidxilid) Yeiniodhi on
t enper at ust@stiaxiab,ayeathnium biken-bitddtb, &it.ad ahes® batdysndpraeadd ie thel gerabm’&npoltd
t her e dos sinid shandicis asqopthy e¢sofihgepatysthgleespiaiopiaiiaiateds excelieht is leolor e reudrivanspdrency.of
spher ul i tUsdulfsbifizeds igudamhosphmic tabie esters stch iam Gimpihylypbosplydte tristhiphesphéthddi-acbalylat
290 C f olphesplkatp, bipctylabbépbatereiiphemyy shoadhiateZid¢resyhphasphite retd], phesphasans atith asterf gvah]
pi eces/ [ @ iriphemiiphpspbitey itffdP‘éﬂCE’eresp[" eby'mlpr(ear]ph@etam acldi Phospherig esters gychogs
spher ul i teedhvhard PhrsPhateriiRepropyh °'6fP thupvt edd pasphate. H‘}’U‘M'EH"IPF tos prpbutyl
pol yet Hy|PEPENa% F@Bﬂt‘t‘l‘&?p&?t% a&f‘ % usf VWRRSUER) 25 @“6 %’Fn’&'ld E‘?' PSRNQAE 2¢d. 15

tion at [°5’r sefl on) 1y, 5531 & g% B’fl ﬂg (?‘?f’gsf))g"étﬂleon

reaction @lyt étﬁt“.‘%&s“t 'Ut'" 4
condi ti oS ¥RHE O eWta'ganodms‘?e""con Aesh L of spe zer gIWUh "t figranee ©
above-nenti oned ranges, and where the polycondensatlon reactlon Is carried
out in 3 stages or nore, the reaction €onditions enployed in fromthe
second stage to a stage prior to the final stage are those in their

. respective ranges between the first stage 20 reaction conditions and the
—fi naI stage react | on condl ti ons. F-or I nstance, when the pol ycondensation

~ o o s



enpl o§/'ed is usually 50-2 Torr, preferably 40-5 Torr. Although ari intrinsic
viscosity [err] of a polyethyl ene terepht hal ate attained in each of these
pol ycondensation steps is not part ﬁB'zﬁ{ ¥ él mted, it is preferable that
25 the degree of an increase in t A8 vi scosity is snoothly
distributed in each step, and the intrinsic viscosity [err] of the
pol yet hyl en@ o0 &P D a) Abigh, Habal R 66021 b.6S% bi WaihtH BG4S dPHb WEIGH BRIBHRBkIsON
react or i Suddbiddhd Maviiider! TRsd BSts Ahd EtEMAERE map bé RdGt the seibd & thedsstfimamilrdaciohom
0. 57 to O.6p =kl Aigp to Hegirgd sxhgsabdeiol mie dopédppdnsdlion Rb@ioh Bigs obt ai ned from t he
fi mg" st age pe yrefomdanstadw anidedeatidiedrof e drdsedt imvehtile crebgbtdliried. avedrdingetottheugsuan

I ngst evdtmdgiyempiditg the labgys-me@idned polydhdenetierpehthalatetitip profahs; dhd presantpreforms
t er epht halfert blow snaldednarficiag may belthoge fivaraenolapsir ylayn chotdeditartisles gralded frpmethe oaldd
phase pol yrobeiidensderprithalgtedp men hp thpssdlar reyitilgyarsbiqw mpidedsariicise molgag frem A laypreot 88| i d
‘phase pol yeedrrelyatbyenecirropiitieiole 8 @ By f SrBredues iop8 Bﬁ"%t’%%r‘@“@'ﬂ*ﬁ\é‘?@
gas such deepithalatsg en gas, argon as or car bon| c aci d gas under th
condi ti Yns mﬂ??r 'V d " g

y‘n aP mc f i atg%gf lﬁ FIS??e\;tatno ,t;';ée quwﬂ I’ blir‘!écl cles
pr ef er abl ' | ng

<1 &1 ab o ugffs Lk, ?“h e kgl e o
pref err ed { Sdih: Q%Qd i G f ’{, ﬁrﬂecregé&

al SO beCafifo} ﬂén Gl NG osaw.ceq 'Joh\)éﬁtfbn% [ gbas foiod
t er epht hal grépemied. et oﬂi’ohw s%&ﬁe&ls)f&&i addéd i infd fdndeCBfetbdfitiBRY al so
carried out ¥Hy SB@mMBOBXbIGH FakIBd QicissAbiathe/ BleSent MverEH P BE PRpabd B any\Rlehblis
W |l -be magwn) petkel Bdr GistanddDmBntRiyer prdforind cdiv I8 asiddal 1 theinfodtioh YnoliiHg tédRhiGue, and
esterifi cahd aitremenitiod onuitityerf distéring carbaisdi Bel dldedady thembitilaydninjentiod rldingaschiiquey
an nes sucnd aso 4@y be prep@bdipy) therinrthpd vhdreim tubuléryartiiws iMavingt selbmination btricipteasimiiaeto
benzyl di netdmiitiaienprsfomscre mejdssitand pragegsegrinparicul, whelr meforoie sreguatded &% the injection
t et r aet hy|reqidiasn braerash Jramothe gheesent eplyedhvient lergrhthaiaten i thampteguntivityi ddhe molding of the
trimet hyl tResforps spn oradiiba incieseed Glopeiaining and cloggin 548 ik vens RYSiRTrA Jetat /meld gan be
lithium cd?%ﬁ%'ﬁatt@’eb%’a?’%ﬂﬂ“% ?%8}?&9@'93 Wc‘éé@l'ﬂﬂﬁ' 6‘8¥dbonat e, sodi um acet at e,

etc., s¥nc H‘a'B‘T’s éﬂ %_‘f?é“ eﬁ'%ogﬂ’ﬂﬁ '?"(é’}?é’éﬂ” ﬁgd'llﬁh N

f1%ebIgY Jprided

t he i n gppnfigned, gfelp ?P?h §'ﬁ ’gg ?‘F at .
bl Ol (o) th e id_polvethylene_ tere

a relati Vépin)\'elfma ']E%eé"l‘ ‘the, aoresald reform J 8‘fold %‘gﬁeg ﬁnd¥aso rﬂ% g{‘%ﬁ???a?(ser% ion
reaction § il & i Bime Ao% qg‘fwﬁ;@é nggept: 2 Mlmepgt gqésmg%mm an
particularly di e%t hth 2} Bﬁ?r
esterificatl pfnd Rakidyer aovuaa dcéhi&hé?@& pgsse&t :?ﬁ %%ﬂ@#{ﬁ@éoh{aﬂﬂer SRR 1S
- pref er abl yor g @drfinaRCoRBiisinga haEthik By BCtRe & Mﬁ&n% 1618htralaRhd b i 18ver dFRD! €
as the catdrssiti s bRrigarbsM BhshamOIIROMNEHS Srdstihafkfe, GRErER Molkddifl 129 d#Rr than the
ger mani um gogbthyére @ipitiulate Ry draayl b3 behénaaévalwbwrmda lay®k,Cthe (nerridgiSigyer or the
cat al yssss intpfagérer.red is the germani um conpound 50 since.-when it is used,
t he resul ti nBolystylead lydphihelatbe whigth tonalitdté ahel rosuxt Bibw aidideid rcontaihars mayi e asaithbly
t ranspar erigoprpotaedf i nesssseni, |with emrdpus kit dicaduiieespiknown, Cpea Ge,dsuels tag mecleatingh agests,
trimet hyl igdngseioliligre lubticantet siiy kgeptsomifirhiatiing agerts, stathilizerg] anfidtaic phratseantitfog agiditiyek,
phaosphat e;piamanishetay lfu @s hulteee the roresend Hipkv mbidasintentainers areccontajobre vp nsinglgdeyerci d
estier's @ucqensisting PFSAH phinendioneg PP'M‘?S'E}'@@? I’efiﬂ*?t'j‘g'ﬂ‘ﬁl sl P°|!V|°1hh‘m?y‘|9 geftieiale
phosphi t e, R0 be %p’&“ﬁﬁﬁ{e\%%ﬁ‘%’y é’ﬂ‘f‘é? S

o-('D:

path ﬁ 3s esins -
i sopropyl | 8 e “ &P%Pa'%"é?’ﬁp?ﬂfés :H°é’°“‘%n ‘Hu.?%‘?%r;\ '“TYP?&% B e '°°'a‘°" Is in

rang
m)nObUtyl ali gr's lpt}uylregenp \Pen nai'e gl ra(\)u%p rus CO oun i I§UCh
as phoseh%etehefa;ﬂa ol c%hQ pg? «’e@ s S81ct O blp ,fil I

m xture Ofthé@ﬁ{w? ng@ ntai (5 vyﬁ\“& Emg'gqpé) §|s
catal yst Uzgdly kStnd! RMEs b%1 118 ¢ Jréfé}&ﬁy P uyzs@ _
pref er abl yoohthiRghs, Gnd Qrawt @ticCe W% We l16hg ﬁ'nwubé‘ dﬁ'&ftc{ﬁslsQfquH G WB!r8H3E of 1-@9&1%1 I'n
the cat al ysdteraishdl24 ibs, Ghd ik proterdBly! 1i526mes Sankl Hétrdw/ratid in k3 Qaiéraldgeta is Gsuatly ER
0 284 4a6 iBtheflrdngeviOr. O8)iimdsPprbiorddy DY-7'6mbg Brid mdé plorraBi l1\s-dtihes) 0. 002 to 0. 02%
by wei ght i nwhet #® pafettiyleas weplgitiates A@aedn the paiparation df bibvemseitidldohthines, staihing s
cat al yst s Hovdmetalatildsi wsed & moagaxidledravdrg)-tivw rhdidingsdr dobpeialalrawtingeblopahading apemtiang nan
reacti on Steegecwagbddh Sompaisanh@ithl the séses plg®r iae pérations, rtherdby rpaciig thadfeaqemty ofn
reacti on steaping ¥k blow efets mplds. Gherbfbrestherpriodistivita of fhe lblow rudided iventaineess@n tbe greatly

i nvent i &n ipgreaseshat dlerlieg of menveyial privpxialoirawing-blpy rediding opaatideed, by nol di ng t he
above- ment i omeed blw| fp@@qquoeﬁeeffé’f dpherpsantaineentiont e prepprge Y draiag-biove selding the
pref orns fHB¥FeRIUcherBIelpats iy bigvwmelded agfigles, Eor ingdange. thoPrafesmds listdpated and, ot indlep
articles nBIHRFeEresieT 34 NeLple B8IANT RFIOBTE WPt i faterd) pirarlinn by subiqstngdt
for multilayer blow nolded articles nolded froma |ayer of the said

pol yet hyl ene terephthal ate and a | ayer @&f such resin as gas barrier resin
ot her than pol yethyl ene terephthal ate. 10 The pol yet hyl ene

terephthal ates of the present invention to constitute preforns for blow

rml ded artlcl es my sw tabl y be | ncorporat ed |f necessary, W th various

N Y



i‘norgéni c fillers, lubricant's, stabilizers, antistatic agents, anti-fog
additives, pignents, etc. Were the preforns nolded fromthe present

pol yet hyl ene terephthal ates are | eforms for nonol ayer bl ow

nol ded articles, said polyethyl e@&ﬁ%%‘ﬁgl ates may al so be incorporated
further, If necessary, with resins 15 other than pol yethyl ene

terepht ha g moRiAg.Nn Bacichg e MY ﬁlamﬁg Bné AR brnSutadrb ¥t k& BoRmh & [3aMiP ORS
barrier RingPerdoi186-C, flaRrably @925 +ICOshdQe vFdRatir& 5f Uiv thdldiktPmasl i/ 14 Goublly i A6
range selhsgé etliremiictdiialyytemddisturp i€ 200105 pleffably| avisorad. dael bdwtrhalde@ Scoftbindré Ghus
pregent iprepsed brersubjasedae hpat espiéiigesbcbrging rytherdisthad] Brokmqpan se, pbereis ehe Heat setting

I NSt ang e temperatuteceyreloysar ie isualiysn tharenpeofrind-ti#8d Cloyeferthdy 12018t on nol di ng

t echni que, Tadresdmeingentimdniflustratechibatbwwithtréibrence to gyemaless ns can al so be nol ded by
the nultilayer injection nolding technique 20 and also nay be prepared by
the met h&@emdget ein tubul ar articles having a.laminati on ‘structure simlar

to the nmultil a er pref or ns are nol ded and processed. art | cuI ar Wnen
pr ef or'fis Oar"é:'y Y'ﬂ@derﬁ 4% mf‘ o) rPVn‘iS’f”d‘f‘ Jy%‘g auF? §P t o fulrrs‘?
B?L?g’; %'ty%egﬁoi Eq" hé:gécéo;sg%%yg?ﬁa?gl e‘(gsuf\d the anxt Tea or| Oc* agﬁ rofary

vent portiofy ﬁ it éa?E)r HQ\{ :SIS|9 irfe8 tde Iﬁ%ﬁ Xf ﬂ@&&&%ﬁ.&'gndfﬂaﬁ gagy of
cl eani 29 g o /cmze e.wsu r@%& ﬁﬁﬁa‘?e% ) mikitkF 1437
present iRy by Qélgt%ﬁa RYERAy Wtedhthal &Waﬂ&le | darsnvel dbipd o oAb Q@B RksRRed
preforns fiifsp.&ada SRNFitERdoH Pshetth! th Ghicirst obRAicoR \Wabidh EMix6ORIuRI cORprising 203 fts by
present - iwdigRrvk waier 4¥8 8 pafs BYDRERInYRkhylBhedyly daDkad @shmavankonl 1he BysteOA R&Eich pRIAUdLhe

af or esai @ pBline stayd @rafidainagdelidnadsadesd s ihtruduca iito e Beteiid @sctdr Which @ad been

af or esai do porarbiat rtBat fao ravdsége \wetenitioal tiche af theobatanta rigbrakl bazomesy 2.0 doursl bid thajreide bl ow
mol\ded cdhateaf in et wito coninlofis Birving at 28pe€ and 0.8 &g/cm?Golnyikis SpgbneiTeactos radotbdraballs €S

. and a | aynied gdlutior of 535 martiheby wéight of3rmaniunedicrigh enc32tpartss by Waibhtobethylane lolyead

resi ns hags aRpragd andy 2t tiecsemp timped mixed liquichoft §4epariafirt y| vepjabt oftyratsf apeb ¥ @aits/hr by

cont ai neMgigfot Pﬁé‘efﬁr@%"eh‘t'aslq'ﬁ? tqfforpntinuoysty, iy the, pecpirsteag pstgiifigation jreaction wage
form o® @ﬂ“&?@nét’%ac&@n&f?‘f"é’i his saeond| siags esterif %'} reggtion pyas gg%"é‘é‘??t into the third
pol yet hyI’%?ﬁWB’ ‘%Re %F a‘tar‘haHe'F 8‘?"“8 ?ﬁ f i t?ij ther %1§°°;3 P$ ?
resin ot I’?&‘f’s? y i 9 a ?rh'E?'m et aet:érf‘dher
than the" %‘f”ys%f Ut Al 0 m lxg

UF
il gﬂn ﬂ’% i 'u.?
layer, :;ot I'é &EU« ht'oft qﬁ rx‘E ﬁ’ % lene dﬁ;c? st goff contmuously

ter epithaySbEm egeéaﬁéa.an ruacﬁont A aners may be
sui tably l N abth hodGbt of thisNRRESSR  ebteritihtioR réé@ﬁoh%%rﬂﬁéd"'d& iRfod@cdd iiftd ¥ SodiROWN,
per se, $é4elr Afich a8 1b86H 40\ Dnll{hGt anl NVSHEEHFBleRlioh tilnb Bf the rdattktis thétslh Becofed PO
agents, &Bdrs ardll tRCikdideGhargh® 3tkEpt with SdMtikuodsHtifiing &IPS < bl i70 malig  Th this foutthireacdg a
addi t i aseSnixtysé gonapbitg 62 paitsmiFby wediht ofovatey anihe pats/if 16y ighBe RthylbheOyhycBDV=E ekbtilled
cont ai nerof, andea diesh tsieige @olycanfienaation nedction| Baseeifodidd. & osusliont prodyctesisibist first] dtageof

t he abov @olpendensatiod rqactioy etals yiftedecet dme vt fifthl @actar véhizh chap degreschydngplied that an -

t er epht havestge retantionltige dichd reedanto thatedbecoifiesnbl das @ny thevingide theredfris kentlvdth

t han poI yertinypue stisring @t 280h€ ped Bm@Hasuch as resins conventionally known to ™
have~gtis  bdp tisiith fragigie p Mixed solgfige CMRSIBIDG 26 RerisbiTby gioht of ealprrand B partsdr by weight

i ncor por & %‘EV"?"% 9|VFP' FPed"F“!i » A jSqpppn s'é%ﬂ ROlYEQR &ens#ﬁ%reﬁ‘F“BW?ﬁﬂ%}@HBdcﬁ t‘ﬁaétf"ﬂer s

f th rp % Paygeageaat as' S
s eﬁg{%’% T o S B R
e

bl ow ret%‘ é OW 1D I ners are

stretche 9&009 o l PVhafiHr ws | PY& Y %ﬁ&k the
e SO g r,%a&ﬁde: SR
st r et chegydal@ W iﬂﬁ t%%tagaas@eon&hs%mﬁ scn Aokl was FiHa aQM%Ghﬁhd&uél R theBB@H fivi se

di recti Onrind ouidé thle Y¥edctdr hRgh 2 palfoskf w.imélawﬁg bhpaRius wRIEIEhRAB6H % cbntfolidd hht @RS |
~and nodoe aiirjeétaitbytirle &ithe polyBRéy, therditlbdcbiRestH SaudsAdni Gftdr Bodiiht oyl iMinBisidh in water,
di r ect i Onhel sranttsdf Eel pgly&sfibr itHas Wittirdwa @€ cid fintal.chibs By trisdire 9f a firand QuttebTns pbiyathylene
ti mes, anatephihalete pbeihet GbliquidiphaseGpolyimarmtion\ds awentidned fkoley kridhag livdvngic viscosity [n] of
t er epht hdléadégasameaswieroal 26 1€ inloechipopiEas atd e diofyethylene coméntlfR. 50l ner s,
st ai ni ng of THel relyethyiens| torepfithbiateyehtadned rbyntben Gieuid pflased pelyherizatityl wes drist dermaipodr1s
 bi axi a6 deerseirpod| 1620 Giin laditiegencaipesahdre ans, dahe sowe toe, was sruealiized, @cmqbemﬂgorchew th
t he casedhusfiregied gelyetfiviens freapbihaiae svas filled e b Jowep tyne polg Phase Pp'wequern*e figpt solid
cl eani ng PhasePolymeigatipattharecffor 48 howrp at 2955F dn 2 pilfeoen alseAseherey The, palypthyiare 1reptly
mol ded cdfaa sy taned hadan,ipingis yisagalty byl ot P8 flep ﬁ?asvf%att%‘n% notehirseaenel e or
bi axi al draw ng- bl ow nol di ng operations. The bl ow nol ded contai ners of the
present invention are prepared by draweng-bl ow nol di ng the af orenenti oned
prefornms for blow nolded articles. For instance, the preformis first
~heated and drawn in the lengthwi se direction and thereafter the drawn
preformls further drawn in the lateral direction by subjecting it 7 EP

~NS A APNIS N A



to blow nolding. In practici-ng the blow nolding, the heating tenperature of
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distill®d off continuously, thus the second stage esterification reaction
was 25 continued. A reaction product of this second stage esterification
reaction was introduced into the third reactor which had been so controll ed
that an average retention .tinme of the reactants therein becomes 2.0 hours
and the,inside thereof is kept with continuous stirring at [err] and
ordinary pressure. In this third reactor, a honbgeneous solution of a
m xture conmprising 1.23 parts/hr by weight of trimethyl phosphate and 22
parts/ hr by wei ght of ethylene glycol was continuously charged and, at th_e
sanme time, a mxed liquid of 30 21 parts/hr by weight of water ‘and 38
parts/ hs by wei ght of ethylene glycol was distilled off continuously, thus
the third stage esterification reaction was continued. A reaction product
of this third stage esterification reaction as fornmed was introduced into:
the fourth reactor which had been so controlled that an average retention
"time of the reactants therein becomes 2.0 hours and the inside thereof is
kept—wi ¥h continuous stirring at [err] and 70 nmmHg. In this fourth.
. reactor, a 35 mxture conprising 62 parts/hr.by weight of water and 6
parts/ hr by weight of ethylene glycol was distilled off, and a first stage
pol ycondensation reaction was effected. A reaction product of this-first
stage pgl ycondensation reaction was introduced into the fifth reactor which
had been so controlled that an average retention time of .the reactants
~therein becones 1.0 hour and the inside thereof is kept with continuous
stirring at [err] and 5 mmHg. 40 In this fifth reactor, a m xed sol ution
conprising 26 parts/hr by weight of water and 3 parts/hr by weight of
~ethylens glycol was distilled off, and a second stage pol ycondensati on
reaction was continued. A reaction product of this second stage
pol ycondensation reaction as formed was introduced into the sixth reaction
which is a two-stage rotary type horizontal reactor and which had been so
controlled that an average retention tinme of the reactants therein becones
- 1.0 hout® and the inside thereof is kept with continuous 45 stirring at
- 282-[err] and 1.8 nmHg. In this sixth reactor, a reaction liquid conprising
12 parts/hr by weight of ethylene glycol and 1 part/hr by weight of water
was distilled off, and a third stage pol ycondensation reaction was
continued. A reaction product of this third stage pol ycondensation reaction
as fornmed was w thdrawn continuously in8 he formof strand outside the
react or through a pol yester w thdraw ng apparatus whi ch had been so
. controlled that an so average retention tinme of the polyester therein
' becorres 2.5 hours, and after coollng by |rmer5|on |n wat er, the strand of
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Using an apparatus shown in F'g 1 but wnthout usmg the f' rst reactor, while connectmg an outlet piping
of a slurry pump to a second reactor, polyethylene terephthalate was prepared by continuous llquld phase
polymerization conducted in the following manner.
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the sécond reactor and then -effecting pol ycondensation reaction in the
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and or di mdnues pregs arpelyestel evithdrawing: apogretns, Zbolskaidautinto ibips Bulhe eameemeringr, astime
" pressur e Bwimdie h Anfimrirfsicvishosite AL tngrthendiexybthyeng Hereghthalaietoh thaipgivethylonerergphihalate  at .
t he s obtpines byt thie liquiskphesecrolymerizaion twete raagpwiod i digtseie MaRnerasie Bxpmpls- i optai r |
to\miti éheé“ﬁ?ﬂ{f%ﬂc‘@'ﬁwéﬁgél plgrand BBEMPIAY. The pol ycondensation .f éacti on- was -
effected f o‘?”“%dﬂﬁ polyetiviang, iprephifialate PL“’W'?F‘I "@“‘?rﬁ%laﬁ? a?'rwerr '?%‘é’sd’é 8 dhe;spme

vacuum wi™eA ‘eﬁaf @QE 1tﬁ"d§§ ﬂlglﬂd msm iy ost ] of p'? 6rA Eﬁut 1
nggt P Ire(ﬂ] éj mol eat- rys ||%a 10' teratur Ij ? E Irmber

b 1 | b
glyco ari r za it W%ﬂ” xé g rf %e&r ruﬁroer a raal on
of .the pQ ﬁé Q h&ﬁbeF ﬁ)%rt épﬂé}uht S‘er& S? Pridhife l Syl St&cﬁ)ﬁﬁ 26 a

brought b drHytusrongrﬁJal drfdtathbARb @20 RS VR § B 08 e@/cdﬂﬂ yethyl ene terepht haI ate
as forged vabsdildnbg hiRVdlyoHREneaEIeNnaldle praphrdl 8P tmﬂowgﬁs@ponﬂlemsaneras dried in

Wi t hdr awitiegsap Pahidk BSin EXQANIE 8 afdBlerCidimeld Wt® stefbie Sqiafe JiAE BAGTheSaME Bpadtus | N
Exanpl e ks inAxarnpié i ufitst the ¥anseCedadifioys. [OF the [stefiped didise obliainad @b Iplatecin 8 nireinamidkhdsal at e
of the polayabisyled foehdze ingjiddaimalmheer 20in Egddipte hochblaip thelmeasurédfiazedvajph a2y %.

pol ynmeri zati on were neasured in the sane manner as in Exanple 1 to obtain
the nesas@@eplasl ues of 0.61 dl/g and 2.57 nmol % Further, the pol yethyl ene

t er epht hal at e obt ai ned that liquid phase pol yneri zation was dried in the
same manner ha§°lvrathm lé‘“‘f'aﬁrfg’tat'ﬁ% Ry $glidi ehapryP Yf%ﬁ"Faé'é’H"fu@iaW@'e theassdsigg for
appar at u§o#g 13 H°“Exaé 14p * C Agdey Hé‘"’P%%‘Lﬂ"'P"SPH.Pldg?B \¢ H'aﬂba‘{t

obt ai ned 2A4§ H%F‘E'd‘o @% ’°’°f n@eﬁlegggé?‘ﬂ?l gne :

25 ‘\v'efe ﬂt 5‘It? 6?_}?8?“?{"98

rap (<] gr or
terrperat eou ﬂ%us %%ar k}\g é%gn %‘%(% by reaég ng
the pol y% il sra&.. i E f &LTt&r iﬁo Q.??ﬁj’; WT Co, this
crystal r!n%s Bibi ?EtF ch&%bo meS ligh thﬂéee&ﬁ Ji-‘Ea'ix es Iat Ser hdittoRC&

bet weeg tahblﬁwr Qg)@ 16hdidrint RN find B€ a1 86 'sobdds @fd stretching
spherul i tt&ﬁpef’aﬁﬁer@(ib@ll 1ﬁtB|d hdagaﬁbh@rdp@Imee&.bwh@rwefsrﬁrmmaba&@n&tw.ﬁwﬂrarr]\etar

~ fol |l owed mo hasifg the slike Bp&htab lof Rl 10 Gy lthe] Réfbrn Wi SublectbdXo AdABseafting 6 MbnaB.

SO Swbemiigand inptal ridiEto [pespyre talbjekietycstrbietied o fidvataBbebditied@vncodh iftyindl Rolamesa| | d
phase polionies iwkta b ipletes\wi gadalet! @ahelsron titibchosia particima tHambf. Jiwe boftle Bha pba@ed wasiioduntihen

f or medkei ridvoralsé mppeparegpyar e pl at es using the same apparatus as in Exanple 1
“under t he sSubseqoentiylithié betlle wa filledhwithshad ppledoffisa Cedlowdst taistand] for A@ mirutes @t wpm5 m
i n thi ckiempsralyees an galadely immrersipaze wWaigr ph aboyh A% Grigninkestigals then stEr afpthe botile,o

obt ai n t ESR¥PRE NP RiPMaPR Wenpksevesiat 79, 35 Exanpl e 5 The pol yet hyl ene

- terepht hal ate obtained by solid phase polymerization of Exanple 1 was dried
for atButEAPR®RIR s at about [err] under a nitrogen at rmsphere mel t ed at

the nol ding.te u about err a
i T R S R b T B
t he m)ldlng press reo epare a pr

outside dianeter and 4 nm | n t hi ckness The preformthus prepared was
crystallized only on the portion of st@pper by treating said portion with
an oil bath at 160 C to prepare a preformhaving a crystallized stopper
portion. Using a biaxial stretching bl ow nolding machi ne (LBO1,

manuf actured and sold by CORPO PLAST Co.), this




preformwas biaxially stretched about 2 tines | engthw se and about 3 tines
| ateral |y under the conditions of 45 a bl owi ng pressure of about 20
kg/[err], preformheating tinme of q,u%] Qg gconds and stretching
tenperature of about [err], and after holding the stretched preformfor
about 10 seconds within a netal nold having the surface tenperature of
about 140GiaxdahgrefRhing Blow mMbRihg Tokitions dxtbidyed Wt tesetvbly g indiyatebia ITable B. THe Gbits)
the netal sseindd wereaveralb én Fanbpatontya Flrthers thest idvialy detchadirhottias eteainek Gletd sabjsast NQ
an i nt er nalbspectivelye toitle Dedrnatidrr test Wi thdrsabreprapee 8s io Exangthi stiergporehsdetunmitioe wiso dy
porii-ons tdbeeresdfat alllihevenobditee t hus prepared was found 50 favorable in
transparsency Subsequently, this bottle was filled with hot water of [err],
al | owed t oCompanativefEsempie 38 nut es at room tenperature, and cool ed by
imrersion in water of about 25 Cto |nvest|gate the sh e of the bottle,

wher eupon noBGé$"ér§?ﬁFP?9nb%§ E?s%'P ':“'V ta'S"qBP)és)?PLQIa"P;
oo o B gw’%‘bt T@} ’T’%L i nﬁr qs szp,ep;re nd
A P h er e eso ne weres ?olpo% |rma|o s(t)mét
-4'. : n. the S ery re b an should
bi axi al st(rnq , dgon It ons e oye were res ctrv y as
indicated In he bott es obtained were favorabl e in. transparency.

Furt her 4 t hese b| axr aI |y stretched bottles obtained were subjected
respectively to bottle deformation te8#gbien2t he sane nmanner as in Exanple 5,
- wher eupon no deformation was observed at all in every bottle. Conparative
Exanpl es 2- 3-Bi - - yethyl ene
terepht hal afe obtaimped b rreri zatli oh BeaCs gti ve Exampl e
1 under z¢ he|same conditi ®5. 6 and 7, M ectivel v.| A
slig#t whit eéni ng wai observed Pie fobe bOﬁﬁrleecrba@Iy portions of the bottlefs

t hus prepar ¢dEx9mpie hePressiree beatihges otimpprrddrepr Tempabitareed t Bidgott| e

soI i d 1ﬁ‘hase

deformationjtest injt s in l¢ 5 ther n
every bottl| ¢,—there m*i'?g%%ﬁ}ipﬁ%@%ﬁ%ﬁ nkanmgpi he- hollie_slmﬁiﬁueokusi Fon
and swefiing on the{panel portions of the bottle body. 15 Tabl e 2 Heat
setting 20 & 20 BPow ol di A congli t i oA3°

condi ti ons Prefoirm Stgeet chi ng ggxanpl e 1§y essyre - shgating 10
tenperature Tenpenat ure Time (kg/jerr]) (seconds)

lerr] . | [efr] 25 (secdfids) 25 6 98 00150 69

103 ) 130 10 7 20 - 60 - 100
140 10 8 25 55 . 98

150 10 G ains 35 1. A polyethylene terephthal ate having (A)
97.0 to 98ckimml % of an et hyl ene terephthal ate repeating unit (a)
represemt ed by general formula [I] 40 [ERR] 45 and 1.4 to 3.0 nol % of

-a di oxyet h}l evislyebylepherbeitat® hedmeat | ng- unit . (b) represented by general
formula [11] {@RET.0 98 mell of ampetyienn tpraphihaiale toedaling ynii ) caprepentad; byrpeestel fqrm)la an
intrinsic viscBsity [err] as neasured at [err] in o-chlorophenol of from
07\8)0090 dI/g _

—f OOC—@-COOCHZCHZ—-)— : . (11
45 and 1.4 to 3.0 mol% of a droxyethylene terephthalate repeating unit (b) represented by general
formula [Ii]
coocHCH,OCH_CH e [I1]
50 t-00C- o CHOCH  CH

said two repeating units being randamly oriented;
(B) an intrinsic viscosity [n] as measured at 25° C in o-chiorophenol of from 0.70 to 0.90 difg;

85 (C) a crystallizing temperature [Tcc] as measured at a heat up rate of 10°C/min with a differential
scanning calorimeter satisfying the equation 67.5 [3] + 119.0 S [Tcc] £ 87.5 [»] + 133.5;
{D) a number (a) of spherulites formed by isothermal crystallization of said polysthylene tereph-
thalate at 200°C after melting at 290°C of less than 108/cm3, and" a difference [(b) - (a)] between

13



55 (C© a crystallizing tenperature [Tcc] as neasuréd at a heat- urr~
rate of [err]/mn with a differential scanning calorinme

equation 67.5 [err] + 119.0 [err] [Tcc] [err] 67.5 [errim, ﬂ ﬂl Eﬂ!ﬂ
nunber (a) of spherulites formed Ep oi28at426Bmal crystalllza

pol yet hyl ene tereph- thalate at [err] after nelting at [err] of less than

[err], and a difference '[E (a)] between 13 EP 0 284 426 Bl bi axi al
stret chi H ﬁ|ss%cwta ?J?thw Bﬁﬂ‘?’l"l"?fﬁse"@ ?"o ﬂ%@e'réé b'e'ewwqggag T’l?ch"é'a! ed

i n Tabl e 92tainegy ?" 'P% - e fyestisfshed b&p’?
ORGSR sl g it ams S RIS RO D BT % BB PP L PO o
bottle d&PBMRY t| on ?Sé't B the same manner as in Exarrpl e 5, whereupon no

def or nat QR ESe (oY B at all in every bottle. Conparative Exanples 2-3
Bi axi al | y—ve-re&-cﬁg%l-gm& es were prepared from pol yet hyl ene terephthal ate
obt ai ned bymisaly drdbidsbokied y,a;%r.sr;.ﬁtad%np ol%ﬁ’ef hdphtRaidie Btainby_ by %Bﬂﬁﬁhakm
same congbiyrhéiastionSofi Contpsdtidl Bample ¢ sdhe cHRIRBRChd WE IEYampfbsSs,i @11

whi t enb ngasw&ﬁve@b%ﬁﬁgﬁldwﬂnﬁnutd'lﬁasbais&d«ﬁ iaquy b bddg Hdrtiods dthiBe Batids! WEs pripbPed.

pr epar ed Furfigr, tHees botildl @BriniDidré aubjected & boald defermatichluidst b diiecsdmi anahelr ks B Example
def or mat 50As the sdsult, in évagy ttaEthere ware robsesved ishriakagerph the Hottig\shouikdg goaidul bibg swelling
every botbut the panshportonssef the biittecodwd shri nkage on the bottle shoul der portion
and swelling on the panel portions of the bottle body. 15 Table 2 Heat

setting 20 _ Bl oyl i ng condi tions

conditions Preform Stretchi ng Exarrp Pressure heati ng

t enperature Tenper at ure Time time (kg/ferr]) (seconds)
[err] [err (Seconds) 25 6 22U peat settingOY -

103 ,, 13p Blow noldingl&naitions 20 : g:nd ion:g _ EOO
140 1 ~{L50

O)

10 30 CI ai|m, 35,1k oy thﬁ’ﬁ%n;erem e hﬁ,m 97. P, Lo 98.

nol % of an et hyl enEe terepht hat gke repeat uni repr esent edIl by geper al
formula [1f] 40 [ER ] (Fem®) (mmgdndsi4 to €00 no| % of (2c)di oxydségdngap

t er epht hal AT & TepeRt g UNT T by Tepresented "By | gererar—tormurza 1+ -{ ERR]
sai d two rjepeatd ng{ uni bg bei ng ggndonm y oggaentef; (Blag@n i ntrinsjec _
viscosity j[err]. as| neasured- at [err] in o-chlorpphenol of fromO0.70 to}0.90

L

di/g; 55. {0 a crfstallizihg tenperture [Tcc] 148 neasured®at a heat
up rate off [errd/ mn wykh a difiggrential sganni 1g cahgg i meter safqd sfying
t he edg@at i ‘eA—67+—-54err}——149-0ferr}—fFee}tfert}—675fer+}—+133-5-{D) a

nunber (a) of spherulites formed by isothermnal crystal lization of said _
pol yethyl ene tereph- thalate at [err] after nelting at [err] of less than .
[err], ar&elah%sdifference [(b) - (a)] bet ween 13

35
1. A polyethylene terephthalate having
(A) 97.0 to 98.6 mol% of an ethylene terephthalate repeating unit (a) represented by general formula
L)

— OOC—@—COOCHchZ—-)—- . {1]
45 ~ and 1.4 to 3.0.mol% of a dvoxyethylene terephthalate repeating unit (b) represented by general
formula If] _
—4t 00C~ CoOCH ,CH,OCH C.H o [II]
50 ' 272 272 |

said two repeating units being randomly oriented;
(B) an intrinsic viscosity [#] as measured at 25 * C in o-chlorophenol of from 0.70 to 0.90 di/g;

55 {C) a crystallizing temperature [Tcc] as measured at a heat up rate of 10 °C/min with a differential
scanning calorimeter satisfying the equation 67.5 [y] + 119.0 £ [Tcc] £ 67.5 [5] + 133.5; ’
{D) a number (a) of spherulites formed by isothermal crystallization of said polysthylens tereph-
thalate at 200°C after melting at 290*C of less than 108/cm?, and a difference [(b) - (a)] between

13 -



EP 0 284 426 Bl said number +(a) :of spherulites and a mTr‘r‘bFr_(—b)—ef—‘

spherulites formed by isothermal crystalli zat lon of s
terephthalate at [err] after rrelt of Ies Hiﬂﬁ W'B
wherein the nunbers (a) and (b) pgﬁﬁ%éﬁeé es are de ng

the polyethyl ene terepht hal at e at [err] or [err] respectively in a
differential Seannbeda) oPdpRdhitelafd a ndniddEn) di Sptohifited RFMEIGY Botbhhal ysRilization of
[err] at a rada @fye&uﬂérk]tf phihalatdal 200k O @it PluRing! bi 380 SC oPledsthdin 54t 107 RM?, whbeih 0. 5
hour, nMeasur i g niniRrsNBdid ) HEsphbrulitdscars Pai@ininbd bEMeltilytbe bayermp@nae@plithalite at
pol“ar | zat i on z90€C @6 eEYP €, respaclivay inCa bigiéremigl dchrming Latbdmetéralowering (tH®) tefperature to

) ph\eﬁ’ ubi tes f200n¢ aha rataefd2d Ukmipagilowing ¢rbprulites]io [férdy B PPENC fpf 0.haw.aneasuing et he
mean radi us oheanhsizesqes sphietulites thug §rmigd) undeh a pelatreatiqn migiostopsy and, Gglcugting the n
the haze is detmbpmianedolsy ssenegdl'tmgfrmm@e [gasalian @) ordble= 1‘6(4’3)"931 W"P'@!"ébhtﬂwah@ne

for at |east radusaihespherptiies: and oressure of about 700 Pa nol di ng t he
pol yet hyl ene E:pelse h’él"&i"ez ‘?1 "nﬁ’f‘ﬂe' gﬁ "F r(i'eﬁpmae%P P’%‘“ “&t e
of thi Pkness t9rephihalale fof at jo 4%

h
[eérr] and a n'i??ya; '%'}?QE’P%{WEE;(?;Q m‘;%ﬂ:g;ﬁ% (f ﬁmﬁ W %‘gt he

Apreform

Pg;thgg |O];1 Em'ﬁdagr% g‘ebpow m) artwgﬁ \Aﬂl’ﬁ?!l( I'S pre orrre FTom a

pol yet hyleng ﬁr@fﬁuﬁpm hRb a4 %ﬁﬁ\gca ‘%\OWEQOIHJH QJtlé]é Mykch i pr@fo@r@@tfﬁhﬂgrpogbt%ne
nol ded f r omegypRRhiME hd Wdieddan LiIgMAPNE hal at e as claimed in claimi1

Pat ent ansprUche 1. Polyethylenterephthalat mt (A) 97,0 bis 98,6 Ml -

ei ner si c - Wictigrien Blbe MdsY frdrhy bapRIhgERAGbINHaRTe- ookt in dia) 1der al | genei nen
Formel [1] 25 0 oc-<>oc~e )OC CH 30 und 1,4 bis 3,0 Ml -%einer sich .
W eder #0| Ratahtamspiiche/ et hyI ent erepht hal at- Ei nheit (b) der all gerrm - nen
Forael [I11] 35 -+

[112 40 1. Polystiyishietephtiolat m5| ch-wi eder hol ende Ei nheiten st atisti sch
orientiert si@y97 &{B\f 98P Mo-%(ginen sigh Wirépsholenden(ihyentorrahfpala Binhdiidle) des aligergsinan

o- Chl or phenol FoH1 0, 70 bis 0,90 di/g; (C) einer Kristalli sati onst enper at ur
[ Toc], 25gemassen bei einer Tenperatursteigerungsrate von 10*C/mn mt einem
Di fferent I al scanni gkal ori neter, d| e Geichung 67,5 [ql + 119,0 S [ Tcc]
S 67,5 (I X + 133,5 er f UT:008 cf& nzahl i]an Spharol i t hen,
gebi | det durch isotherme Kristal t| on ol yet hyl ent erepht- hal ats bei
200*C pach dem Schnel zen bei 290 C, von weniger als 103/cnB und ei ner
Differenz |( ( B Rhdasei-
Anzahl (b) a&a“dﬁﬁaf 1&’ tMM e%%ggﬁigg’g?dgﬁéﬁn Pg)é){eﬁg.reﬁe%ﬁ@isa% gﬁ??éﬂ? | oﬁbdes

Pol yet hyl ent er epht hal ats bei 200 C nach dem Schrel zen bei 280 IC, von
weniger als 5 x 107/cn8 wobei di e Anzahlen (a) und (b) an Spharol it hen

besti mwt werden, i nde s Pol yet hyl ent e 'l al bel 290 C bzw.
280 * Cin eInemefereﬁHQiJ ﬂmc&& z@ﬂwrd die
Tenperatur auf 200 C mt einer e von 320 G /nmin gesenkt wird, di e

Spharolithe zur Bildung bei 200, C 0,5 Stunden bel assen werden, die
Durchschni ttsgroBe der derart gebil deten Spharolithe unter ei nem

Pol ‘ari ®at | ons‘f*ﬁbR'rZ&'g ‘”!?é%’f‘?"??ﬁ? E'Wl‘ei“ﬂ‘ Wﬁ'sﬁﬂ @eﬁﬁE&ﬁF (), gder

Spharol i t he a in °’cﬁ!' q n R der

Dur chschni t t S "\? gtalhsatuonst ﬁ@% em ggfg&%tte n¥7( E)

el ner Tr Uounggy, % e'"?,g 'ﬁ/a o %8'?" gime Ubdtfn‘ae H" iy \Rﬁ E;PS

Pol yet y' e“t er{gﬁ—‘ ﬁ%ﬂ%ﬁg&&i&& d?: h §%H£}ﬂu%’kn Efis on%la@%@e%ﬂﬁgre;éﬁm

etwa 7 a ( m Y:éltzbty (;eOon vte(?\rgg ,ﬁd ohdelherBiftidnz

- zur Her St eI | ung) ‘%%w@z%n %%U laf & spnirdmfbnhd SRESAh-4m @EE@S Slarfther Yebiict Uk 1

- EP 0 284 426 ; e Kristallisation des Po]ye{h{/lalﬁérep%&\aaﬁ bkil Zob+ & nhch dem Schmelzen bei 280 ° C,
von weniger als 5 x 107/cm3, wobei die Anzahlen (a) und (b) an Sphérolithen bestimmt werden,

50 indem das Polyethylenterephathalat bei 290 * C bzw. 280 * C in einem Differentialscanningkalorimeter
geschmolzen wird, die Temperatur auf 200°C mit einer Rate von 320°C/min gesenkt wird, die
Sphérolithe zur Bildung bei 200° C 0,5 Stunden belassen werden, die DurchschnittsgrBe der derart
gebildeten Sphérolithe unter einem Polarisationsmikroskop bestimmt wird und die Anzahl (a) oder
(b) der Sphérolithe aus der Gleichung (a) oder (b) = 1/4/3) = R3], worin R der Durchschnittsradius

55 der Sphérolithe ist, berechnet wird; und
(E) einer Trlibung von 2 bis 15 %, wobsei die Trlibung durch Trocknen des Polysethylenterephthalats
flir mindestens 16 Stunden unter einem Druck von etwa 700 Pa (5§ mmHg), Formen des Polyethylen-
terephthalats in einer Form zur Herstellung einer abgestuften, quadrafischen Platte einer Dicke von

14



2, 3, 4, 5, 6 und 7 nmbei einef Zylindertenperatur vonr—260—bis 275 C und

ei ner Forntenperatur von 40 | C und Messen des Tri~bungs

der Platte mt einer Dicke von 5 lb(},_;sg ngendung ei %Mﬂmqnﬁmgm

bestimm wird. 5 2. Vorforming zur bei m For

bl asgefornten Artikels, welcher aus einem Pol yeth- ylenterephthal at nach

Anspruch 1 vorgef arsys uM ¥ Ghm Bei BBt lliRderteniomt g @dn@B0 bis 20S- 02und &iNer Formtemperatur

Pol yet hyl ent er @plab halrat MesaaihiedTapargswortds dakBerelors/den Blattarhil € Ditke von 5 mm unter

Poky( et hyl ene Yewanpingainat TlibyngSessaralmistiningtvirdar act ~ri sti ques sui vantes: A)

Il \est constitue de 97,0 & 98,6 % en noles de notifs repetitifs (a) de type

t er epht &l a2- e Vofogting |zbnésrwendmoGsiem F&me aines| tlasfdormion drikels Grelcher a@$ pinem Polpkits-

OC~0oH CHI - - Vvlenterephthalat nach Anspruch 1 vorgeformt wird3 20 et de 1,4 A 3,0 % en

nol es de notifs ré6p6titifs (b) de t pe t6r6phtal ats de di oxydt hyl bne

'repr esent ey 85’?5"?'51""1‘38?*%‘1‘ E"sﬁé‘ﬁ'@rp Alvet 3('91‘5?}9"""95“ nach Anspruch 1. -4: - OOC-
CI:I@ [ 113 ces deux types de m)tlfs et ant

or| ent eé" ACPYRYEENA? B) sa viscosite intrinseque [q], nesurbe a 25 C dans de

| "ortho-c OrPQI ?tﬁ p%éate réQenZaQtl ch ula:93uw§r9es C) sa tenperature
d t I %lr%%;&(a’? .
eﬁt ﬁ;: f)l 3ueI 3?{%,%%;{1;? ﬁi‘ﬁ{ ,gm;%%éné?gég\u t%se %e %&gﬁ% @ d tgp(f %déttﬁylém'
satisfajt la relation suivante: [gq] + 119,0 ; [Tc] S 67,5[1#] + 133,5

35 - D) le nonbre (a) de spherolites fornes lors d une cristallisation
i sothernme de ce pol y(f tirt Bﬁﬁ-ﬁ@@ﬁ&gﬁ)’ &200e C, apres f{@3ion a 290*
C. est inf6rieur ha 10/c/3, et dlfference 1(b) - (a)] entre co nonbre
(a) et le nonbre (b) de _sph6roI|tes fornmés lors d' une cristallisation

[ sQ;ger me de cel qeolt.y-2 Bt Wy brb meles Glee phiffs Irépttds &) 200ym8, Eaphtaale fdesdioyéthylEh80*

i nf er i engprésentés par GribowR, oéodale ibnbres (a) et (b) de spherolites:etant
detorm nes de la faQon suivante : on fait fondre | e pol y(dthyl bne > 40
terephtal ate), respectivenent 280* C. dans'un a eil
d' anal yse ent hal pi que ﬁf%%’@%‘m%z?}éﬂc%ﬁ?%sef | a tenggfgture
jusqu' a®200- C, au rythrre de 3 Cmn, on |aisse des sph6rolites so fornmer
a 200 : C pendant Q, of moﬂfs&amrggen% e, aftal | 1 e noyenne des sphé6rolites
ai nsi formes, oy e.
((a) ou (b) de 2 £ero$§ﬁ? eg‘dgb (1 n@;%‘ég@e Eée)qc,ﬁ‘g n§§£' r?':g-%thl&%})hﬁ%%ﬂt%e oS0 SR
111( 4/ 3JnR3] @ aRtan‘ﬁ%tgr%e&g Eristeisdtiy ]rmééﬁr@e qel%ldgpchﬁlr Qﬁpbl%@% analy%& e%ﬁalplque

E) il present egigiontidiie pbir @ndlftessele LRauftbge 1e 10-TnRA! rsatiiﬁlt TaerelﬁtfoF?HtWaﬁtee ant
deterninee de |a fagon suivante: on fait secher |e poly(ethylene

t er6pht al ate) grenganitopu ME)issy.skp+@sies sous une pression d' environ 700 Pa
(5 mmHg), on nmoule le poly(ethylene terephtal ate) dans un noul e pernettant
de fabrssquer ubjeleploatjtec(ar as Ispi@rafites) fautlé BrsOdtung, cridtallisdtionSisotidrmed de’ canpoly(§thyléne
d' epai ssour, [ @répleaiperacdonr@ agds apion i @90e Cvest miétioud B 00° KRB, d:laeliﬁéfeacd[meb]at\ter e
du noul e val ante nb@be@, (a)est legambmedlirde shixrolited tormés durs Gane cristallisation dagtbxnecteree poly- -
r egl on 6pai sseétEe® thréiphtniate) & 290 H@)eres Rsipn 3 RRAS Cest infériprnd Bi107/cd, ave somiesiig)
ubl e. 2. Eb¥uéhde (fé%é('?“ﬁéeét@t ﬁe@nwlqw I3 decop suivantae | 99 (it fpedrel’ Iey poly B
e p4r souf‘ié‘lé,a Rlate)g ﬁesewt f‘BrPé' %@f%@td&r‘%wé )areaspik disnalysg, qﬂ&a'wque
revendl cati on giférepiisliecon fait, 25 y Ff?“fl’qa@meéﬁ:’%(:g@ aﬁgé‘i‘
1 6r epht al at e) ggﬂ ?s‘fa'g f%{m?r Ogv Har? urg, on mesure la ile moyenne d rolite ams»

de d’un microscope pol ansan et ‘on calcule le nombre (a) ou (b) de sphérolites au
moyen de I'équation : (a) ou (b) = 1/(4/3)aR%], ol R représente le rayon moyen des sphérolites ; et
45 E) il présente un trouble de 2 & 15 %, la valeur de ce trouble étant déterminée de la fagon suivante :
on fait sécher le poly(éthyléne téréphtalate) pendant au moins 16 heures sous une pression
d'environ 700 Pa (5 mmHg), on moule le poly(éthyléne téréphtalate) dans un moule permettant de
fabriquer une plaque carrée a gradins de 2, 3, 4, 5, 6 et 7 mm d'épaisseur, la température du
cylindre valant 260-275°C et la température du moule valant 40°C, et on mesure la valeur du
50 trouble dans la région épaisse de 5 mm de la plaque, 3 I'aide d'un appareil de mesure du trouble.

2. Ebauche destinée 2 étre utilisée pour le moulage d‘un article moulé par soufflage, en un poly(éthyléne
téréphtalate) conforme 2 la revendication 1.

s5 3. Récipient moulé par souiflage, en un poly(éthyléne téréphtalate) conforme 3 la revendication 1.
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