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1. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma,

actuando como apoderado en el asunto de la referencia, atentamente, solicito se efectiie
el examen de patentabilidad de la solicitud en referencia presentada de acuerdo con el
articulo 44 de la Decisién 486 de la Comisién de la Comunidad Andina. Para tal efecto
presento junto con este escrito el recibo No. 04 —28.002 por valor de § 353.000.00, que
corresponde a la taea fijada segin lo dispuesto en la resolucién No. 37323 del 30 de
diciembre de 2003.

2. Ruego atentamente a la Sefiora Jefe se sirva ordenar que se anexe este
recibo para que se efecte dicho examen y se continie con el tramite de la solicitud.
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SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 02- 66857

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION FUE PUBLICADO

EN LA GACETA DE PROPIEDAD INDUSTRIAL No 537, DE FECHA 27 DE FEBRERO DE 2004,

EL TERMINO HABIL SERALADO POR LA LEY EXPIRA EL 27 DE MAYO DE 2004.

NOTA: Dentro del plazn de los sals (6) meses siguientss a partir de la fecha de publicaci6n en la gaceta de
Propiedad Industrial, debera solicitar y cancelar el examen de patentabllidad so pena de que la soficitud caiga
en abandono, de acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020

Bogot4, D. C., 1 de Febrero de 2008

Doctor

EMILIO FERRERO

Representante NESTLE WATERS MANGEMENT & TECHNOLOGY S.A.

TERGEL FIBRES S. A.

ASUNTO Radicacién-No. 02-86657
Tramite 002
Evento 001
Actuacion 430, - y
Oficio . 1229
Folios 082

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica

1) Documentos estudlados:

a) Para el presente estudio se tendrdn en cuenta el capitulo descriptivo,
comprendido en los folios 4 a 22 de la solicitud en estudio.

b) Para el presente estudio se tendra en cuenta el capftulo reivindicatorio que
comprende 10 relvindicaciones en los folios 23 a 24 de la solicltud en
estudio.

c¢) Conforme lo establece los articulos 9, 10 y 11 de la decision 486 de la
. Comisién de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 31 de julio de 2002, y en el momento de la radicacién Sl se
reclamo prioridad de la primera solicitud presentada en Francia
FR0110280 '

2) Objeto de la invenclén

a) Las reivindicaciones 1 a 10 de la solicitud en estudio se refieren a

i)} (1.-) Utilizacibn de una resina PET que presenta una viscosidad
intrinseca (VI) inferior a 0,85 dl/g para la fabricacién de preformas en
resina PET luego de envases realizados en la citada resina PET.

ii) (4.-) Preforma en resina PET obtenida por la utilizacién segin una
cualquiera de las reivindicaciones 1 a 3, caracterizada porque la
viscosidad intrinseca (VI) del poliéster que forma las paredes de la
citada preforma estd comprendida entre 0,45 di/g y 0,65 dl/g.

i) (5.-) Envase en resina PET, caracterizado porque estd compuesto de
una resina PET de viscosidad Intrinseca inferior a 0,85 dl/g.
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b) Los anteriores productos buscan mejorar las botellas plésticas para
alimentos.

¢) Segln la Clasificacion Intemacional de Patentes, la codificacién para esta
solicitud comesponde a B 65 D 01/02

3) Relvindicaciones de uso

El articulo 14 de la Decision 486 de la Comisién de la Comunidad Andina
astablece:

‘Los Palses Miembros olorgaréan patentes para las invenciones
sean de producto o procedimiento, en todos Jos campos de la
tecnologla, slempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacibn industrial”.

Las reivindicaciones 1 a 4 y 10 explicitamente hablan sobre el uso de de una
resina PET con viscosidad intrinseca entre 0,45 dl/g y 0,65dl/g y sobre el uso de
un envase. Tal como esta contempiado en la legislacién el uso no se protege. Se
protegen los productos o procedimientos, donde el producto este comectamente
definido por su conformacién o su composicién, y los procedimientos por la serie
de etapas que busquen un fin. El uso no comesponde ni a un uso ni a un

procedimiento. El uso es simplemente la aplicacién industrial de esos productos o
procedimientos.

Por lo anterior, las reivindicaciones 1 a 4 y 10 no son patentables de acuerdo al
Art. 14 de la Decision 486.

4) Determinacién del Estado de la Técnica
El articulo 16 de la Decisién 486 de la Comisién establece:

‘El estado de la técnica comprendera todo lo que haya sido
accesible al publico por una descripcion escrita u oral, utilizacion,
comercializacion o cualquier otro medio antes de la fecha de
presentacion de la sollcitud de patente o, en su caso, de la prioridad
reconocida.”

“Sdlo para el efecto de la determinacién de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en trémite ante la oficina nacional competente
cuya facha de presentacién o de prioridad fuese anterior a la fecha
de presentacion o de prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido este incluido
en la solicitud de fecha anterior cuando ella se publique o hubiese
transcurrido el plazo previsto en el articuio 40.”

Consultadas las bases de datos Yy los archivos con que cuenta la entidad,
especiaimente bajo las clasificaciones B 65 D 01/02 y las méas cercanas a ellas,
se encontré que antes del 31 de julio de 2001 (fecha para determinar el estado de
la técnica) hablan sido publicados los documentos que se enumeran en la
siguiente tabla los cuales se relacionan con envases fabricados con compuestos
tipo PET.

De acuerdo con o establecido en el articulo 16 se determiné el estado de la
técnica y se encontrd el sigulente antecedente:
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Documento Titulo

Fecha de
Publicacién

Copolyester, polyester composition containing the
D1| EP 0368278 Copolyester, and polyester laminated structure... 1680.11.08
Copolyester and hollow container and oriented
D2 | US 0492999 film comprising the copolyester 1992.07.01
D3 | US 5641548 Blow molded articles 1897.01.24
D4 | Us 4 254 080 Forming substantially rectangular articles from 1981.03.03

performs of polyalkylene terephtalate

5)

Evaluacién de los requisitos de patentabllidad

El articulo 14 de la Decisiéon 486 de la Comisién de la Comunidad Andina

establece:

‘Los Palses Miembros oforgaran patenfes para las invenciones,
sean de producto o procedimiento, en todos los campos de la
tecnologla, siempre que sean nuevas tengan nivel inventivo y sean
susceptibles de aplicacién industrial’.

En cumplimiento con este articulo, se procedié a evaluar los requisitos de

novedad, nivel inventivo y aplicaclén Industrial
patentabilidad de la invencion reivindicada en la solicitud en estudio.

a) Evaluacién de novedad

con el fin de establecer Ia

El art. 16 de la Decisién 486 de la Comision de la Comunidad Andina

establece:

“Una invencién se considerard nueva cuando no estd comprendida
en el estado de la técnica.” “El estado de la técnica compronderéd
todo lo que haya sido accesible al publico por una descripcién
escrita u oral, utilizacién comercializacion o cualquier oiro medio
antes de la fecha de presentacién de la solicitud de patente o, en su
caso, de la prioridad reconocida.”

“Sdlo para el efecto de la determinacién de la novedad, también se
consideraréd dentro del estado de la técnica, el contenido de una
solicitud de patente en irdmite ante la oficina nacional competenie,
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de preseniacion o prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido esté incluido
en la solicitud de fechas de prioridad cuando ella se publique o
hubiese transcurrido el plazo previsto en el articulo 40.”

El art. 21 de la Decision 486 de la Comision de la Comunidad Andina
establece:

“Los productos o procedimiento ya patentados, comprendidos en el
estado de la técnica, no serén objeto de nueva patente, por el
simple hecho de atribuirse un uso distinto al originalmente
comprendido por la patente inicial.”

Evaluacién del Nivel Inventivo
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El art. 18 de la Declision 486 de la Comision de la Comunidad Andina

establece:

“Se consideraré que una invencién tlene nivel Iinventivo, si para
una persona del oficio normalmente versada en el arte en la maleria
técnica comrespondients, esa Invencién no hubiese resultado obvia
ni se hublese derivado de manera evidente del estado de la

técnica”.

De acuerdo a lo encontrado en las anterioridades relacionadas, el
emplear polimeros como el PET (0 muy similares al mismo)} con
viscosidades intrinsecas del orden de 0,45 dl/g y 0,85 dl/g es muy com(n
en el arte previo a la presents solicitud. Por tanto, la presente solicitud
no cumpliria con los requisitos de patentabllidad necesarios para que se
le conceda el privilegio solicitado.

b) Resumen

En conclusién los requisitos de patentabliidad de la presente solicltud se
podrian ver afectados asl:

N° | Documento Relvindicaclones afectadas Requisito que afecta
D1 | EP 0368 278 5-9 _Novedad
Nivel inventivo

Novedad

D2 | US 0492999 5-9 Nivel invent
Novedad

D3 | US 5641 548 5-9 Nivel inventivo
Novedad

D4 | US 4 254 080 5-9 Nivel inventivo

6) Notificacién

En cumplimiento del articulo 45 de la Decisiébn 486 de la Comisién de la
Comunidad Andina, se le indica que dentro del término de sesenta dias contados
a partir de la fecha de la notificacién de la presente comunicacién debe responder
a la notificacion. En caso de no dar respuesta al presente requerimiento, o si a
pesar deo la respuesta subsistieran los impedimentos para la concesién, se

denegara la patente.

Notiflquese el presente oficio conforme a lo dispuesto por el numeral 5.2, literal e)

del capftulo quinto del titulo primero de la Circular Unica N° 10d

1

ALIX CESPEDES DE VERGEL
Jefe Divisiéh de Nuevas Creaclones

El anterior requerimiento fue notificado por fijacion en la lista, de fecha

Concepto Técnico N°
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EXAMINADOR TECNICO
Cédigo No.
202003
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EXAMINADOR JURIDICO
Caédigo No.




% 64 81




&

- 6663 .

Europliieches Patantamt .

® Europesn Patant Offios @ Publication number: 0 368 278
Offics suropden des brevets A2

® . EUROPEAN PATENT APPLICATION

@ Applicaion number: 39120898.8 ® nt Gt C08G 63/18, C06Q 63/20,

@ Daie of filing: 08.11.80

B32B 27/36, BeSD 65/38,
CO8L 67/02, /{(COBLE7/02,
67:00)

@ Priority: 08.11.88 JP 281000/88
26.12.88 JP 228733/88

@ Appiicant: MITSI PETROCHEMICAL
INDUSTRIES, LTD.

260.12.88 JP 320737708 2-8, Kasumigasaki 3-chome Chiyoda-ku
Tokyo 100({JP)
@ Date of publication of appcetion: .

10.06.90 Bulletin 90/30 ® Wnventor: Hashimota, Mikdo olo Mitsul
Petrochemioal ind. Lid

Designated Stxtes: 1-2, Weld 8-chome Waki-gho

AT BR CH DE B8 M GB GR IT LI LU ML 8E Kuge-gun Yamaguohi-kan{#¥)
inventor: Kaneshige, Noria /o Mitsul
Petrochamioal ind. Lid
1-2, Wald 8-chome Waki-oho
Kugs-gun Yameguohi-ken({JP)

& Copolysstar, polyester composition containing the copolyester, and polyester laminated structure
having layer composad of the copolyester or the polyastsr compoaltion.

® A _copolyssiee having-an-Intinalc viscoslly, mogsured in o-chiorophenot at 25 “C, of 0.3 ® 1.5 gvg en
EMWHMQM*O'W cid units and & to 40

% of 2.8-naphthalenadicarboxylic acki units and dihydraxy compaund units composed of 86 1o 70 male %
of sthylens glyce! units and 5 to 30 mole % of 1.3-bis(2-hydroxyethoxylbenzene units; & ges barrier imparting
agent composed of the copolyesisr: a polyesiar composition composed of (A} a polysthylens terephthiats and

:(ﬂ)hm-\dlﬂm.lpﬂhmmdlmqnmﬂdhmm.mm

e a polyester iaminaied siruciure, a streiched laminatad siructure, a preform and & leminated blow-mokied
srticle each composed of (C) a polyslkyisno tavephthalate layer and (D) a copolyester igyer composed of the
copolyestar or the polyester composition,

Yo Copy Cartve
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Copolyester, polyaster composition contalning the copolyestar, and polyestar lamninated structure
having layer composed of the copolyester or the polysster composition

BACKGROUND OF THE INVENTION

1. Reld of the invention

This imention relates 10 a copolyester and & gae-barier property imperting agent, and
cally, to a copolyester having excallant gas-berrier properly and surface properties and a
transition famperahwe and a gas-bamier property imperting agent compossd of the copolyesier.

The invention also relaies to & polyestsr composition and & fllm, & preform and a container composed
of the polyestar composition, and mors specifically, 0 & polysster composition having excellent gaa-basvier
property, surface properties and irensparency and comprising (A) polystiyiens terephihaiate and (B) the
aforessid copolyester, and to a fikm, a preform and a container camposed of the polyestsr compoaition,

Furthermons, this invention relaies o & polyestar laminaied siructure, and Ha use, and mare specifically,
to a polyester laminated structre having excellent moidability. mechenicsl propertiss and composed of (C)
a polyalkylens terephthaisie layer snd (D) a copolyssiar layer composad of the aforesaid copolyester or a
polysetar composttion, and to s use.

il

2 Description of the Prior Art

Giass hae widely been used as & meiarial for containera for hokfing various articies, for
seasonings, alfe, wines end Bquore, beer, soft drinks inciuding carbonated crinks, cosmetics, and
genie. Gizss coriainers heve sxcellent ges-bander property, but their cost of production is high. &
usual practica therefore to recover the used emply conisiners and recycls them for use. The
containars, however, are heavy snd invoive high transporiation expensss. Morsover, they are suacepti
breakage and inconvenient ¥ handie.

To solve this problam, the giass containers have been supsresded by various plesiic contsiners, and
various plasic materials sre used according to the kind of articles 1o be heid and the purpose of use.
Polysthylene terephthalsie (PET) hes sxcellent thermal resistance, Impect strength, ges-bamier property snd
tranmparency, and e used a8 & meterisl for contsiners used o hold eeasonings, refreshing drinke,
detargents and coamedica. in the case of conteiners for beer and carboneied drinks which mast rigorously

H1

Polyesier contsiners have shown an incressing demand, but to epand their use further, It Is strongly
dosired to develop polyesiers having axcellent pas-barrier proparty and meli-moidability.

Japaness Lald-Opan Palent Publication No. 48081681 discioses s multliayer container having & thin
wal portion in which the culsrmost lsyer and the Innermost lxyer are composed of a polyssiar having
olfiylens terephthaiste ss main recurring units, an (nderisyer Is composed of a polyamide oblsined by
reacting a dbssic ackd component snd & dlamine component, the diamine component baing m-
xylylenediamine or & midure of It with p-xylylenadiamine, and the resin conetituling the thin wall portion Is
oriontad In et lesst ono direction. This paient document describes that the ahove container has excellent
oxygen gas-banfer property while retaining the excellent dynamical praperties, transparency and chemical
resistance of the polyesier.

Japanese Laid-Open Puient Publicalion No. 153248/1083 disciosss a bimdally streiched biow molded
botlis in which both Inside and outsicde surfaoe layers sre composed of polysthylene ferephthelate and a
layer imernaciaie betwaen them ls compossd of a mbdure of polyethylene terephihalale and a xylylene
group-containing polyamide.

Jopenese Laid-Open Paient Publication No. 84824/1984 disciosss a polystkylene lsophthalsie such e
polysthylens isophthaiste and Its copolymer, and a packaging material heving good ges-barier property
with respect ¥ oxygen and cerbon dicxide gas which Is moided from them.

Japaneee Laid-Open Paient Publicalivn No. 87040/1684 disciosss a mulilsyer paciaging maierisl
composed of n layer of a polyakylane lsophthsisie or s copolymer end a layer of a polyskyleno
terephthalets such e polyethyiene terephthalate or its copolymaer, and a moided article such as a bottle



formed from it
Jepaness Laid-Open Paient Publication No. 64858/1884 proposes a methad of biending polysthylenae
Iscphthaiate and polysthylens terepithalate. :
However, tha polyethyiene Isophthalaies described in the sbove-citad patent documents contains high-
meiting ofigomers, and these oligomers adversely affect the physical proparties of the resulting moided
articles.

To improve the gas-barier property of PET, a copolyesier was proposed which Is preparad by
copolymerizing leophthalc acid a8 a dicwboxyfic scid component and eihylene giycol and 1.3-bis(2-
&8 & dihydraxy compound camgponent (see Japenses Laid-Open Palent Publicetion

No. 187817/1683).

¥ = article such a8 a container Is molded from & polysster resin containing molsture, hydrolysis tekes
place and the mechanical properties of the molded srticis are degraded, It ls nacessary thersfore to dry the
polyesisr nesin before moiding. However, since an Isophthalaie-type copolyssier containing & large amount

" of lsophthalic scid as the dicarboxyfic acid component hes a lower crysislinity and glass fransition

temperature (Tg) than a ferephthaiste-type copolysater, it can be dried only at low temperahures. Accord-
ingly, o abiain an lsophihalsie-type polyester having a low water conient, long periods of time are required
for lte drying. If the lsophthalsie copolyesier is dried &t temperatures higher than the glsss transition
tempersiure, the copolyestor will melt-adhere 10 Itself.

Usually, polyethylsns erephthalaie Is dried at & tempersture of 110 to 180 *C. If the polysihtylsne

out of shape or the copolysetar peliets meit-adhere to one another. Consaquently, it fe difficult 10 mix them
uniformly.

For this resson, i has been desired fo develop an Isophthalaie-type copolyesier having a high glass
trangition tempersture (Tg) and excellent thermad resistancs.

An isophthalate-type copoiyester having capolymaerized ble{4-beta-hydroxysthoxyphenyljsullone
was proposed as & copolyester having & high giass transition sempersture (Tg) (eee Japaneass Laid-Open
Paient Publicaticn No. 187817/1083).

The use of bis{é-heta-hydroxyethoxyphenyljeulfons makes the lsophthaiste-type copolyester slightly
higher In glass tranaltion tamperahure (Tg), but its Tg elevating effect ls not sufficient. In addition, if ls gas-

bamier property ls degraded, or the copolyesiar I8 colored or the monomeric components bieed out, the*

polyester is undesivable In view of fond sanitalion.

SUMMARY OF THE INVENTION

it ls an ablect of this invention to solve the above problems In the prior
lsophihalate-typs copolyestsr being free from high-melting oligomers end having a high glass tranaition
temperaiure and excelient gas-barrier properly and surisce properties,

Ancther abject of this Invention Is 10 provide a gas-barier praperty Imperting sgent comprising the

properties.

Another abject of this invention Is 1o provide a flim, & preform and a container composed of the sbove
polyester composition.

Ancther object of this invention is b soive the problems associsied with the prior art discussed above,
and to provide a polyesiar lamninated structure which is fres from high-meliing oligomers, and has excelient
moidablity, sbetchability, ges-batier property, espaciaily with respect b axygen and carbon dicxdde gas,
thermal resistance, impact strenglh, surface propertiss, ransperency, electrical properties and chemical
resisignce.

Another object of this invention ls to provide a streiched laminated structure, & preform for biow moiding
and a lsminaied blow-moided article each composad of the above polyesier laminated siruciure and having
axcallent gas-harrier property, especially with respect 10 oxygen and carbon dicxkie gas, thermal resls-
tance, Impact strength, surface propertiss, rensparency, elacirical properties and chemical resistance.

mmmnawmmmwww-wmmmm']



viscosity, measured In o-chiorophenol at 26 “C, of 0.3 % 1.5 diig and being derived from a dicarbaxylic
acid units composad .of 85 to 90 mole % of isophthalic acid units and 5 o 40 mole % of 2.6
nophthalenedicarboxylic acid units and cihydroxy compound wnits composed of 85 to 70 mole % of
athylene giycol uniis and 5 10 30 mols % of 1,3-bis(2-hydroxyethaxy)banzens units.

The sbove objecis are eiso achisved in accordance with this invention by a gas-barer property
hwmmcnnpmdoflwm.llnhhlcﬁm measwred in o-chioraphenal at 25
*C, of 0.3 10 1.5 diig and being derived from a dicarboxylic acid units composed of 85 to 80 mole % of
sophthalic acid units and 5 o 40 mole % of 2.6-nephthelenscicarboxyfic acid units snd dfhydrendy
compound units composad of 65 1o 70 mols % of ethylene giycol units snd 5 to 30 mole % of 1,3-bis(2-
hydrexcysthaxy)benzene units.

The above ohjects are further achieved In accordance with this Invention by a polysster composition
mwmwswmdmmwwpwblsmmda
copolyesier having an inirinsic viscosily, measured in o-chioraphenci &t 28 ' C, of 0.3 io 1.5 disg and being
dertved from a dicarbaxylic acid units composad of 86 1o 60 mole % of tsophthafic acid uniis and § to 40
mole % of 28-naphthalenadicarboxylic acid unita and dthydraxy compound unite composad of 85 to 70
mole % of gthylene giycol units and § o 30 mole % of 1.3-bls{2-hydroxyethoxy)bsczene unita.

The above objocts are further achioved In accordence with this Invention by a film composed of a
mmﬂmmmtA)IﬂbH%bynldldmmﬁﬂ)WDE%
by weight of a copolysster having an intrinsic visoosity, messured in o-chiorophenol &t 26 “C, of 0.3 to 1.5
dixg end being derived fram a dicarboxyfic acid unite composed of 85 to 80 mole % of tsophthalic acid units
and § %0 40 moie % of 2,8-naphthalenadicarboxyfic acid units and dilydraxy compound units composed of
85 to 70 mole % of ethrylens giycol units and 6 to 30 mole % of 1,3-bie(2-hydromeyatheogy)benzens units.

The sbove objects are further achieved In sccordance with this Invention by a preform composed of a
Mwnpodﬂonmnldmﬂ)iﬂbﬁ!byuiﬂndpdﬂhﬂunﬂqﬂﬂﬂuﬂ@)ﬁbhi%
by weight of a copolyester having sn Intrinsic viscosity, messured In o-chiorophenol at 25 “ C, of 0.3 o 1.8
dip and being derived from a dicarboxylic acld units composed of 85 1 60 mole % of lsophthalic acid units
and 5 to 40 mole % of 2.6-naphthalsnadicarboxylic acid unite and diydronry compound units composed ol
85 to 70 mole % of ethylene glycol units and 5 to 230 mole % of 1,3-bis{2-hydroxysthoxy(benzens units.

The above cbjects are further achisved In accortance with this inveniion by & container composed of &
polyester composition comprising (A} 50 1 86 % by weight af polyeihylene terephthalate and (B) 30 10 6 %
by welght of a copolyester having an intrinsic viscosity, messured In o-chiorophenol at 25 °C, of 0.3t 125
diig eand being derived from a dicarbosylic acid units compased of 66 1 80 mole % of isophthalic acld units
and 5§ 10 40 mole % of 2.6-naphthalenedicarboxyfic scid units and dihydraxy compound units composad af
86 to 70 mole % of ethylens giycat unite and 5 to 30 male % of 1.3-bis{2-hydroxysthoxy)benzene units.

The sbove cbjects are also achisved in accordence with this invention by & polyester laminaiad
struchre compossed of (C) a polysikylens terephithalute leyer and (D) a copolysster layer, the copolyester
isyer (D) derived from dicarboyllc acid units composed of 95 to 60 mole % of lsophthafic acld units and &
to 40 mole % of 2.8-naphthelenedicarboxylic acld units and dilyydraxy compound units composed of 85 1o
70 mole % of ethylens glycol units and 6 (o 30 mole % of 1,3-bis{2-hydroyeihoxyjbenzone units, or &
copolyssiar composition comprising sald copolyester and polysihylens ferephihalate.

The above objects ere further achieved in accordance with this Invention by a sireiched polyester
leminated structure composed of (C) a polyakylens ferephthlate layer and (D) a copoiyesier layer |\
composed of a copolyester derived from a dicarboxylc acid units composed of 85 to 80 mole % of
isophthalic acid unts and 6 b 40 mole % of 2.0-nephthelensdicarboxylic acid units end dihydroxy
compound untits composed of 85 o 70 mole % of ethylane giycol units and 5 to 30 mole % of 1,3-bis>-
hydraxyethoxy)oenzens units or & copolyssier composition comprieing ssid copolyester and
tevephthalais, said polyakylene tersphihaixie ixyer (C) and the copolysster leyer (D) being sireiched.

The sbove objects wre aiso echieved in sccordence with this invention by a preform for & taminsted
biow-mokied article, sald preform compasad of (C) & polyalkylens erephthalste lsyer and (D) a copolyester
layer, the copalywster layer (D) being compased of a copolyesier derived from a dicarboxylic acld units
compoeed of 85 to 80 mole % of Isophthalic acid units and § 0 40 mole % of 2,8-nephthalenadicarbaxylic
ackd unite end dihydroxy compound uniis composed of 85 o 70 mole % of sthylene glycol units and & ©
30 mole % of 1,3-bis{2-hydroxysthoxyjbenzens units, or a copolyssiar composifion comprising sald
copolyestsr and pofysthylens terephthalste.

The sbove objects are aiso achieved In sccordence with this invention by a polyester taminated
biowmoided article composad of (C) a polyakylone terephihelste layer and (D) a copolyestar layer, the
copolyestar layer (D) being composed of a copolyester derived from a dicarboyfic acid units composed of
95 1o 80 mole % of lsophthalic ackd unite and 8 to 40 mole % of 2.5-nephthalenedicarboxylic acid units and
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cihydiary compound units composed of 85 to 70 mole % of ethylens glycol units and 5 o 30 mole % of
1,3-bis(2-hydroxysthoxy)banzsne uniis, or a copolysstsr compoaition comprising sald copolysster and
polyethylene tergphthalate. .

DETAILED DESCRIFTION OF THE PREFERRED EMBODIMENTS

The copolysstsr of this invention is cheracterized In that the dicarboxyic acld unlis {recuwring unils
derived from a dicarboexylic acid) conelst of 85 o 60 mole % of lsophthalic acid units and 5 to 40 mole % of
2 6-naplithelenodicarbaxylic acid units and the dihydroxy compound uniis (recurring units derived from a
dwmpumwwdawmmsumwmmwaomsmm
hydrosyethoxy)benzens units, and that it has an intrinaic viecasity, meesured In o-chiorophenal at 25 ° C, of
03w 15 dig.

Since the copolyester of the invention uses lsophthalic acid units and 2,8-naphthaienedicarboxylic acid
units as the dicerbaxyfic acid unity and ethylene glycol units end 1,3-bis(2-hydroxyethoxyjbenzene units &
the dihydroxy compound units. it does not contain high-melting oligomers and has excsllent gas-barder
property and surface propertios and s high glass transition femperature.

The copolysster of this invention will ba described below specifically.

The copolyester of the Invention can ba obtsined by co-condensaiion reaction of the following
dicarbaxylic ackis and dhydroxy compounds.

The dicarbaxyllc scids used in this invention are 86 to 60 mole %, preferably 90 to 70 mole %, of
isophthafic acld, and 6 to 40 mole %, preferably 10 to 30 mole %, of 2, 8-ngphthalenadicarboxylic acid.

N the lsophiivadic acid lo used In an amount of more than 86 mole %, the resulting copolyssiar doss not
have 30 high 2 glass transition temperature. it It Is used In an amount of iess than 60 mole %. the giass
transition temnperaiure of the resuling copoiyesiar has too high a glass transition empersture, and a biend
of the resulling copolysster and polysthylene tarephthsisie, or 2 muliisysr laminsis of the copolyester
cannot be sufficlently stretched.

in the presant invention, ancther dicarboxylic acid may hs used in addition to the isophthalle acld and
2.8-nephthaleredicarboxylic acid In an amount which doss not impeir the properties of the resuliing
copolyester. Bxamples of the other dicarboylic acld are terephthafic acid, phthalle acld, snd 2-methyl-
terephthalic acid. As the dihydroxry compounds, sihylens glycol and 1,3-his(2-hydraxysthaxy)benzene e
veed In the Invertion. Thess dihydroxy compounds are used In such amounts that the hydroxy compound
component conslsts of 96 1 70 mole %, preferably 60 to 80 mole %, of sthylane glycel, and 6 to 30 mole
%, prefarably 10 to 20 mole %, of 1,3-bis(2-hydraxrysthoxy)oenzens. By using sthylens glycol and 1,3-bia-
{2-hydroxysthexy)benzens In the above amounts s the dhydroxy compounds, & copolyester being free
from high-metting oligomars and having exxceflent surface properties and a high glass transition tsmpershoe
can be cbisined.

In addiiion 1o sthylens plycol end 1,3-bis{2-hydroxrysthoxty)benzens, another dihyonay compounds may
be used in an emount which doss not impair the properties of the resuling copolyssier. Exempies of the
other dihydraxy compound Inciude dihydroxy compounds having 3 to 16 carbon stoms such 88 13-

mmummmmmmuhmmwmwu
shove cdihydroxy compound uniis, or of the dicarboeylic acid units, the hydroxy compound units and 8 small
amount of trifuncional or higher polycarbaxylic acid unite or polyhydroxy compound units. Polycarboxylic
acids having 4 to 16 carbon aloms may be used es the trifunctional or higher polycarboxylic acid. Specific
wampies may be imelitic acid, vimesic acld and hemimelitic acld. The tifunctional or higher poly-
hydroxy compounds may be, for exsmple, polyhydiic sicohols having 3 to 16 carbon stoms. Typlcal
exampies Include 1,1,14rihydruymethyipropena, glycerol, 1,2.3-butsnetriol, 1,2.3-pentsnetriol, and pen-
taaryihriinl. Polyesters obiained by co-condensing the tifunctionsl or higher polycarboxylic scld or poly-
hydroxy compound with the sbove dicarboxylle acld end dihydroxy compound sre preferred becguse they
have improved uniform stretchability in biow moiding.

The proportion of the trifunctional or higher polycarboylic acid units in the copolyester is 0.01 to 2
molas, prefsrebly 0.008 to 1 mole, per 100 moles of the dicarbaxylic acid units, and the proportion of the
trinctionsl or higher polyhydmxy compound unite Is 0.01 to 2 moles, preferably 0.05 10 1 mole, per 100
moles of the drthydroxy compound units.

The resuling copolyester of the invention has an intrinsic viecosity, measured in o-chiorophenol at 26
*C, of 0.3 to 1.5 diig, preferably 0.8 to 1.0 di/g. If the intrinsic viscoalty Is less than 0.3 diig, the machanicsl



strength of the copolyasier is undesirably degradad. On the other hand, i h excoeds 1.5 dy, the
copofyester undesirebly has degraded meit-moidebliity.

The copolysster of the Invention can be produced by lnown polycondensation reactions haretofore
smployed In the produclion of polyethylens ssrephthalats. The dicarbaxyiic acids may be fed (o the reaction
sysitam a8 such or their dialkyl estars. They may alse be fed ss esters of the dicarboxylic acid with a diol
such s bis(bete-hydroxyethyl) alcohol.

Liawise, the cihydroxy compounds may be fed as such or In the form of dihydroxy esters of the
carboxylic acide.

Known caislysts used in the production of polyethylene terephthaiate may be used In the copolycon-
densation. The catalysts may be, for example, melsls such as antimony, germanium and thenium, or thelr
compounds such as the cxides, hydroddes, halides, inorganic acid salts, organic acld saits, complex safts,
double salts, aicohoiaiee and phenolates. Theee caialysis may be used eingly or in combination with each
other. The caislyst may be supplied io the reaction systsm &t the initial stage of the ewisrification reaction
or ester intarchange reaction, or may be supplied 1o the reaction system before It Is swilched 1o the

reaction siage.

At the time of the cocondensation, thave may be used caialysis for ester-interchenge resction, and
additives such es Inhibltors agaimt formation of disthylene glycol, heat siabifizers, fight etwbiltzers,
lubricants, pigmants and dyes, which are used In the production of polysthylene tarephihalate. Amines such
a8 tiethylamine and tri-n-butylamine and quaismary ammonium compounds such as tetresthyl ammonium
hydrodde end feirabutyl ammonlum hydraxdde may be used as the inhibliors against the formation of
disthylene giycol. Examples of the stabillzers such as heat siabiizers are phosphorus compounds such as
phosphoric acid, phosphorous acid, hypophosphoric acid and esters of thess.

Tho copolysster of this invention may be producsd by & known mait polycondensation method or at
times by Lming & solid-phase polycondensation method afier the melt polycondansation method.

in the sbove melt polycondensation, the so-called direct polycondensetion or the so-calied ester-
intarchange polycondensation may be ussd.

The melt palycondensation mathod will be described further more spscifically. For exampie, isophthalic
acid end 2,6-naphthalenadicarboxyfic ackd or dicarboxylic acids contsining these as maln ingredients and
athylens glycol snd 1,3-bla{2-hydroxysthoxylbenzens or a condensate therac! with a dicarbaxylic acid, and
optionally a tffunctionsl or higher compound containing at least thres carbmeyl or hydroxyl groups are
esteriffod or estar-interchanged simultansously or consecutively et & temperatire of preferably 100 1o 280
°C, end then polycondenaing the resulting pre-polycondensate at & fsmpemiure sbove s melting point,
prefarably 200 1 300 * C under vactum or in the presence of a flowing inert gas with stining.

Furthaermore, the copolyeeter of the Invantion may be produced by sublecting the copolyssier obtained
by the sbove meit polycondensation method to solid-phase polycondensation method to incresse e
molecular weights. Gpecifically, this solid-phase polycondensation method ts camled out by pelletizring the
copolyester obtained by the melt polycondensation method and maintsining the pellata at a tempersiure
below the metting point, prefersbly 160 to 240 * C, under vacwam or In & stream of an nert gas.

The copolysster of this vention has a higher giess transition fempersiure than a polyesiar obiained
from lsophthalic acld and ethylene glycol, and ¢an bs drisd more repidly. Furthermore, the copolysster of
this invention has better gas-barrier properly than a polyesier obisined from tevephthalic acid and ethylene
glycol. The copolyester of the invention hardly containg high-meiling oligomers, and can give & moided
wiicle having excellant surface properiise.

The copolyester of the invention can ba yaed as & gas-barrier Imparting agent because it has excallont
gas-barier property and surface property and a high gisss transtiion tsmperature.

The copolyester of the Invention may, &s required, contain other compaonents such & coloring agents,
filers, polymerization catelysts. and crossiinking agents such as trimellitic anhydride, trimesic acid or triols.

The copolyesier of the Invention may be used in the unsireichad sixie & & material for articles of
various shapes such as films, sheets, fibers and contalners 10 bo obisined by ordinery molding methods.
Whan the copolyesier In the sireiched sisle ls mokisd inio films, shests and containers, these aniciss have
further improved gas-basrier property.

Since the copolyestwr of the hwearntion has excaliant ges-barvier property, It can be used as a paciaging
materisl such es a bottie by using it as a eingle ixyer or as a laminste with another layer such as a layer of
polyathyiens terephttuiate, nylon 8 or nylon 86

Furthermore, a pacikaging materal having excellent ges-birrier properly can be prepared by blending
tha copolyester of the Invention with ancther polysster such ss polysthylene terephthalaia.

Now, a stretched product of the copolyealer of the Invention will be described. This steiched product is
monomdally or bimdally stretched and mey be In the form of a film, a sheet, & fiber, or a biow-moidad



container. Where the copolyester ls monomdally streiched, the streich ratio le ususlly from 1.1 to 10,
prefarably from 1.2.90 8, especially preferably from 1.5 to 7, Whers the copolyester is etretched bimdally,
the stretch ratic ls usually from 1.1 in 8, prefersbly from 1.2 to 7, sapacially prefersbly from 1.5 to 6, in the
longitudinal diraction, and usually from 1.1 to 8, preferably from 1.2 to 7, sspecially preferably from 1.5 to 8,
in the transverse direction, The stretched product may be heal-set according 1o the purpase for which It fs
to be used.

As required, the stretchad product of the copolyaster of the invention may contain sultable smounts of
vexious adidiives incomporatad n conventional polyesters, for sampie, nuciesting sgents, inorganic fillers,
lubvicsnts, allp sgents, antibiocking agenis, stablizers, antistaiic agents, antihaze agents, and pigments. The
stretched product of the copolyester of the Invention may be produced by any of imown mathods.
Generally, a starting moided article such a8 3 flim-ike material, a sheet-like maierial or & parison molded
from the copolyester or Its composition containhg the sbove addiives as required Is subjected to a
sweiching treaiment, elther direcly or afier It Is cooled fo & tempershoe below i gluse traneltion
tsmpersire and soiiiified and then re-heated, at & temparsiure ranging from it giass transition tsmpers-
ture 1o ita meiting point, preferably, from Its glsss transition tamperature to & paint 80 ° C higher than It. The
haat-getting of the sireiched product iy camied out for & short ime at the above streiching tempersture or 8
higher ternpersture.

H the starling moided article Is & film-ike eriicle or & shest-ike erticle, it may ba siretched, for example,
by & monosdal stretching method by which h Is streiched in one direction, & bimdal siraiching method In
which 1t s streichad In the longiudinal direction and then in the transverss direction, a simuitaneous bisdal
streiching method In which it ls streiched In the longliudinal and trensverse directions aimuftaneously, a
method by which it ls bisdally stretchad and then repestecdly sireichad In either ons divection, a method by
which it s bisdally streichad and further In both directions, or & vaccum forming method by which a space
batween the film- or sheei-Uke article and the makd is maintained In vacuum to thereby stretch it.

The sireiched product of the copolyesiar may also be praduced in the form of a laminate with another
resin such as poiyethylens terephthaiaie, Such s laminaid may be produced, for exampils, by & method In
which one or more lsyers of the starting mokied article such &3 & flim~ or sheetike article of the
copolyester are laminated 1o one or more layers of & starting moldad articie such as a fiim- or sheet-lke
article of ancther resin such ss polysthylans terephthalate, and the lkminats 18 then stretched, or & method
in which a fiim-or sheat-lke article of the other resin is banded to the stretched product of the copolyester
of the Invention,

1t the stariing molded article is s perison, & streich blow-molded container may be praduced from R by
stretching the parison at the ebove temperature in the longltudinal direction, and then blow-moided to
streich it further In the trensverse direction (bimdal stretch biow moiding). Furthermore, If a perison preparsd
from one or more layers of the copolyestsr and one or more layers of the other resin is subjeciad 0 the
above sireich biow molding, laminaied blow-moided article composad of the copolyester and the other resin
{e.g., polysthylene terephthalaie) cen be produced.

Since the stretched product of tha copolyester of the invention hes exceliant gas-barier propanty, it can
be used in various applications. in perticuler, biwdafly stretched blow-molded containers of the copolyester,
becasuse of their cxcollent gas-berier properly, are useful for holding verious erticles, for exampie
ssswonings, ol1s, besr, wines and fNquors, soft or csrbonaied drinks such as cola, cider and julces,
cosmelics anc! detargent. Particularty, for holding beer or carbonated drinks, the thickness of the containers
can be decreased, and the tasie of thess goods can be pressrved for an exdended peviod of Gme.

The shretched film of the copolyester of the invention may be used for xample, as electically
Insulating fim, magnetic tapes, photographic flims, and metalvapor deposiiad flima. _

The polyester composition of this Invention comprises (A) 60 to 85 % by weight of polysthylens
teraphthalate and (B) 50 1o 5 % by weight of a copolyestey,

The polyester film, poiyester preform and polyesisr contalner in accordance with this invention are
composed of the above polyester composition.

The polyester compoasition of this Invention consists essentially of the polyethylene terephthalats (A)
end the copolyeater (B). The dicarboxrylic acid units of the copolyester (B) ere composed of isophthallc acid
mwwmmmmuwmuﬂnmmd
wngwmmiﬂwmmmmmm the compoaltion can be drisd
st a high spesd, snd had excellant thermal resietance, impact sirength, transparency and gas-barer
property. Furthermare, since it dose not contain high-metting oligamers, It fias excelient sufaca properties.

Now, the polyssier composition, the polyester flim, the polyssier preform and the polyester container in

accordance with this inveniion will be describexd in detall
The polyethylene terephthalsie (A) used in the polysstasr composition of the invention is a crystaline
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thermopiastic polyester composed of usually ot least 80 mole %, prefersbly at least 80 mole %, of
ferephthalic acki units basad on the entire dicarboacyfic acid unite and usually at least 80 mole %, prefarably
af least 80 mole %, of athylans giycol based on the entire dihydroxy compound uniis.

BExmmples of dicarboxylic acid units other than the terephthalic acid units Include unite derved from

aromatic dicarboxylic acids such as lsophthelic acid,~diphenylether-4.4-dicarboxylic acid. naphthaleng-14-

dicarboxyllc ackd and naphthalene-2.G-dicerboxylic acid, aliphatic dicsrboxyllc acids such as axafic anid,
succinic acld, adipic acid, sebacic acid and undecanedicarboxrylic acid, or aliphatic dicarboxyfic acids such
a8 hisahydroterephthalic acid.

Bamples of dhydroxy compounds s other than the ethylene glycol units are unita derived from
aliphaiic dhydmxy compounds such as propylens giyeol, 1.4-butanedic! snd neopenty! glycol, aiphatic
dihydroxy compounds such & propylens glycol, 1,4-butsnediol and nsopenty] glycol, alicyciic divydroxy
compounds such a8 cyclochaxanadiaol and cyciohsxanedimethancl, end sromatic dhydry compounds such

diydroxy compound units if it contains terephthafic acid units and sthylens glycol units in the amounts
indicated above. The polyethylons terephthalaie (A) may be used a8 & mixture with snother polysster.

The moleculer waight of the polyethylene terephthaisiy (A) is not pariculsrdy Imhiad I It is within a
range which csn give various moidaed ariicies such a3 a container from the resulting polyester composition.
Howaver, wwwmnwulmmmmmmmm
measured in o-chiorophenc! at 26 ° C, of at least 0.8 diig, preferably at least 0.8 dVg.

The copolyesier (B) contained In the polyestar composition is compoesed of the dicarboxylic acid units
and the dihydroxy compound units to be deecribed below, and can be obtained by the copolycondensation
of the cormesponding dicerboxylic acids and dihydraxy compounds.

¥ the amount of tha Isophthalic acld units exceeds B8 mole %, the ginss transition tsmperature of the
copolyssier (B) doss not 0 much Increase. K, on the other hand, & Ia less than 60 mole %, the gl
transition tempersiura of the copolysster {B) rlass too much, and a biand of the copolyester (B) and
poiysthylens tavephthaiate (A) cannot sufficiently be stretchad.

Gince the copolyester (B) containe 28-nsphthaianedicarboxylic acid units derived from a rigid
comonomer, the copolyseter hes a high glese traneition tsmperstee and a high level of gas-bamier
property. Accordingly, the polyester composition composed of the copolyesiar (B) and polyethylene
ieraphthaisis (A) can be dried at 2 high apeed during production.

7

Various known methods mey be used $ prepara the polyester composition from the polyethylens -

terephthaieis (A) end the copolyester (B). For aampie, tere may be used a method by which the
polysthyiens terephthalate (A) and the copolyesisr (B) am mbmad by using a Henachsl mixer, a V-biender, a
ribbon biender, a tumbler biender, sto. Bince the copolyester has a high glass transifion temperziure, even
when the two polyesiers (A) and (B) are mbed immediatuly after drying, the copolysster hardly mal-adhere
o Iteeit. Accondingly, the two polyestsrs {A) and (B) can be rapidly mbed sfter drying. The mbdure so
proparad may bs maii-imeadad by a single-screw exiruder, a twin-screw axiruder, a neader or a Bambury
mixer, and then granulated or pulverized.

in the resuiling polyester composiion, the emaunt of the polyethylene terephthalats (A} la 50 to 86 %
by weight, preferably 70 to 80 % by weight. and the amount of the copolyester (B) is 50 o 5 % by weight,
preferably 30 10 10 % by waight, based on the toial weight of the polyaster composition.

if the amount of the polysthylona teraphthalte (A) is lses than 60 % by weight, the properties of the
polysthylene tarephthalaie cannot sufficlently be exhibliied. On the other hand, If it exceads 06 % by weight,
the properties of the copolyestar (B) ar not fully exhibited.

mmwmm-mmwwmynms "C,
prefersbly 80 0 85 C. Since the polyesisr composition of the invention hes a higher giass truneition
iampersture than a polyester composition comprising a comventional lsophthaisie-type copolyester, it can
be dried &t high temparstures, and thersfore repidty.

The polyester composition of thia invention may contain ordinary various additives for polyesters, such
a8 hest stobiizers, weether stabiiizers, anfistatic agents, lubricents, moid releasing egents, pigment
dispersing agents, pigments and dyes in amounts which do not impair the abjects of this invention.

The polyestar composition may be used in various shapes such as a shest, a plate, & tube, a hollow
articie or a contedner.

The polyester flim In accordence with this invention is prepsred by an ordinary method from the
polyester composition described above. The polyestar fiim may elther be stretched or unstreiched.

The unsireiched polyesisr fim desirably has a thiciness of usually 60 % 600 micyometers, prefsrably
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200 to 800 micrometsre.

The etretched film may be a monomdaly or biaxdally shreiched film. The siretch raiio of tha monoxdally
stretched film s desirably from 1.1 1o 10, preferably from 1.2 o 8, sspecially preferably from 1510 7. bn the
bimdally etreiched fim, the stretch rafic Is usually from 1.1 to 8, preferably from 1.2 to 7, sspecially from 1.5
o7 -

in the bimdally siretched fiim, the stretch ratio Is desirsbly from 1.1 10 8, prefersbly from 12 1o 7,
eapacially prelerably from 1.5 {0 6, in the longltudinal direction, and from 1.1 to 8, preferably from 1210 7,
sspacislly prefersbly from 1.5 fo 8, in the tansverse direcion.

The polyester film of this invention can be produced by any known method. Generally, & film-iike
material molded from the above polyester composition optionally containing the additives, as such or after it
ls cooled and solicified o & temperahwe below the gisse trensition temnpershre, Is re-heaied, and this
stariing moidad product fs subjectad 10 & eireiching frestment at & temperatse ranging from the glass
mmmummmmmugummhawmm
80 C highar than the giass transiion ismpersiure. Heat-ssiting of the stretched fim may be carrled out at
8 temparaiure higher than the above sireiching temperature for a short period.

In the production of the sireiched polyesier flim of this invention, the starting fiim-ike product in the
unstroiched stale may be streiched monoadally {monomdal streiching method); stretched In the longituciinal
direction and then in the transverss direction {bidal stretching method); streiched simultensously In the
longiudinal and the transverse directions (simultanecus biexdal streiching method); stretched blmdally and
then repestediy stretching in either diraction; sireiched bimdally and further In bolh directions; or may be
processed by a so-called vacuum forming method In which a spece betwoen the fiim-llke product end &
mold Is reduced in pressure, thereby to stretch-molding the flim-like product.

The polyseier composiion of this ln'vention may be processsd Inio & shest-ike articls substatiaty In
accordence with the methods of producing the polyester fTim described sbove.

The polysster preform of this invention may be produced by using the polyegter composition.

For mample, it may bs prepard by injection-molding the polyester composition.

The polyestar container in accordance with this Invention may be produced by press-forming a shest of
the polyssier composition, or streich biow-molding the polysster preform mentioned above.

Bireich biow-moiding mey be carriad out, for emmple, by streiching the preform in the longitudinel
direction at the stretching tempersture for the polyestsr composition, and then biow-moiding It 10 streich it
also in the transverse divection (bimdal streich blow molding method).

To produce the polyester container from the bisdal streich blow moiding method, a botiomad prefomn
molded by an ordinary Injection-moiding mechine or a parison cbiained by bottoming one and of a parison
moided by an exirusion-mokiing machine Is stretched to 1.5 1o 3.6 thmes, preferably 2 1o 3 times In the
iogitudinal direction, and 2 o 3 times, prefavably 3 to 4.5 times, In the transverse direction a2 a stretching
tsmperahure of 80 o 120 ° C, prefarably 80 0 110 " C by & rad moving longihudinally within a blow molding
moid and the biowing of a pressurized gas. Molding by an Injection mokiing machine may be carried out by
a iwo-siage method using a cold parieon cr & one-siage method using & hot perison.

To improve the rigidity of the polywster con tainer, & layer of polyethylens terephihaizte may be
lsminaiad to fhe inside and culside tayers of the polyester compasition.

The polysster contsiner of this invention may be used In various sppiications bacause of lis exelient
ransparency and gas-baniar property. In paricular, bimdal streich biow-moided coniainers have excellent
gas-barier property and transpanency and can be used not only for hoiding seasonings, olls, winea and
fquars, cosmetice and deterpants, bul also hoiding sparkiing drinks such a2 cols, cider and beer. The
polyesier containers of the Invention permit prolongaiion of the period within which goods held therein can
be teken whh thelr original tastos and flavors without incressing the thicknsss of the container wall &8 In
corventional conminers.

The polyester isminated siruchure of this Invention 1s compased of (C) a polyakylane terephthalate layer
and (B} a copolyssier layer. The copolyseter layer (D) Is & layer of the copolyssier of the invention
described hereinabove, or the sbove polyaater composition of the invention comprising the copoiysster snd
polyathylene terephthalats, In which the layers (C) and (D) are stretched.

The greform for the polyesior laminsted biow-moided product of this invention is composed of (C) &
polyaiylens terephthalsie and (D) a copolyesier leyer which Is a layer of the copolyester of the invention
described hersinabove, or the above polyestar composition of the invention comgrising the copofyester and
polyethylene tersphihalaty.

The polyssiar iaminzisd blowmoided product of this Invention is composed of {A) & polyalkylene
wrephtuists and (D) & copolyoster (ayer. The copolyester layer le n layer of the copolyestsr of the
invention described above and the polyesier composition of the invention comprising the copolyester and



polysthylene terephihalats.

The polyestir laminaiad structure, the preform for a laminated blow-meided article, and the leminated
blow-moided arficle in accordance with this invention are sach composed of the above describad specific
laysrs mentionad above, and therelore, have excelient gas-barier proparty particularly with respect to
oxygen and carbon dicodde, thermal resistance, Impact strength, surface properties, tranaparency, elecirical
praperiies and chemnical resistance and hardly contain high-meliting oligomers.

The palyesiar laminzied structure, the preform for & laminsted hlow-malded arlicle, and the lamineted -

blow-moided article in accordance with this invention will be dascribed below specifically.

The polyaikylene terephihalale layer (C) of the polyester laminated structure of the invention Is formed
of a polyskylens werephtheiais such as polysthylens terephthaisie and polypropyiens terephthalate,
prafarably polyethylane taraphihisie.

The polyethylene terephthaixts used in this invention |s as described hereinabove.

The malacuier weight of polysthylens ferephthixis used In this invention is not particularly Emited if the
resulling polyesier laminaied struchre can be mokled into various erticies such as a container. Desirably,
however, tha palyetiyions tersphihalate hes an intrinsic viecasity [v], maasured at 25 ° G In o~chiorophenol,
of ususlly &t lsast 0.5 difgy, preforably at teast 0.8 di.

When polypropylens terephthaiste, for example, |s used ss the polysikylene teraphthalais, propylane
glycol may bs used in place of ethylens glycol. The polypropylens terephihalsie eo obtained hes an
intringic viscosity, messured at 28 " C In o-chiorophencl, of usually 0.8 to 12 diig. This polypropylens
ferephthalats may be used as n mbdure with another

Thoeopdmhyum)dhpdymhnlmhdmmmhlmmuyuhnmﬂunh
above copolyssier or a polysster composiion comprising the copolysster and polyethylens terephthaiate
dascribad hemsinabove. If the proportion of lsophthalic acid units conatituling the above copolyester excesds
86 mols %, the glass transition temparshure of the copolyester do not so much increase. If It is ises then 80
mols %, the glass transition empershure of the copolyestar increases axcessively, and the polyester
lsminated structwe composed of the copolyeeter lsyer (D) and the polysikylens terephihalate (zyer (C) can
be stretched only with reduced stretchabllity of the copolyester layer (D).

in the present invention 28-naphthalenedicarboxylic acid units derdved from a rigid comonomer
component we inchxisd aa unite consiitting the copolyasier. Hence, the copolyesior has 8 high glass
transition ismpsrahure and harcly contsin high-melting oligomers. The gas-barrier properly of the laminatad
structure can be maintsined st a high level.

The poiyssier composition used in the produciion of the polyesiar lemineted siruckwe hes & higher
glass framsition tempersture than a polysster composition comprising a conventional lsophthalaie-iype
copolyester, and thavefore can be dried rapidly at & high temnperaturs, and the polyester lemninsied structure
of the invention can be produced efficlently.

Specific emmples of the laminated siructuwe are shown balow.

A two-zyer laminsiad stuchure composed of one copolyester layer (D) and one polyakylena fareph-
thaiate layer (C);

& three-layer laminaisd structure composed of two outside tayers of the polyalicylene terephthaiats (C) and
an interigyer o the copaolyester (D)

& mulliiayer laminaind siruchse having four or more layera composed of allomaisly laminated lsyens of the
copolyester (D} and layers of alkylone terephthalate (C), in which both outermoet layers ars composed of
the polyakylene teraphthaiste (C)

a multiiayer amingied structurs having four or more lyers compased of alemaisly laminsied leyers of the
copoiyesier (D) and lsyers of alkylene isrephthaists (C), in which both outermost leyers are composed of
the copolyester (D); and

a multilayer laminaiad structize having four or more layers composed of altematsly laminated layers of the
copolysster (D) and lsyers of alikylene teraphthalate (C), in which one of tha cutermost lsyers Is composed
of the copolyesier layer (D) and the other, of the polyalkylene terephihaiate iayer (C).

The [aminsied structures may be used in the form of a sheet, a piats, & tube, a hollow body or a
comainer, snd can be produced by inown methods.

There le no particular restriction on the thicknesses of the copalysster layer (D) and the polyakylsne
taraphthaise layer (C) end may be defermined according to the use % which the resulling laminae
struchurs Is ¥ be put. For example, when fhds laminated structure le a two-lsyer siructure, the thickness of
the copolysster ixyer (D) Is umally 50 to 500 micrometers, prefersbly 50 to 300 micrometers, and the
thickness of the polyaikylens tarephthaisio tayer (C) is 50 10 300 micrometers, preferably &0 to 200
micromaiers. When the eminated structurs ls the first-mentionad three Layer structure, the thicknass of the
copolyester iayer (D) ls usually 50 to 500 micrometers, prefersbly 50 fo 200 micrometers. The thickness of
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each of the outside polysikylsns teraphihalais layer (C) ls usially 50 to 500 micromsters, prelersbly 60 to
300 micrometers. If the laminated struchurs [s the ietier-mentioned three-layer structure, the thiciness of e
polyskylene tersphthaieie Intoriayer ls usually 50 fo 500 micrometers, preferably 50 ® 300 micrometers,
and the thickness of copolyester outsida fxyers (C) 9 usually 50 to 500 micromaters, preferably 50 to 200
micrometers. Whan the laminated struchure is a~muliayer struchre, the thicknossee of the intsrmediate
izyer and both outside tayers of the copolyssier (D) and the thicknessss of the intermaciate layer and
outermoet Iayers composad of the polyaikylens terephthsisie layer (C) may be prescribad in the same way
a8 above.

The laminaied struchre of the invention has excelient streichablBty, elecirical praperties, perticularly
electrical insulation, mechunical sirength, transparency snd gas-basrier property.

The polyesier siretched laminated structure of the kvention may be produced by any known methods.
Generally, a staring moided sriicle such as & fim or shest obkined by lemineiing the polyakylens
torephthaiste lsyer (C} and the copolyester isyer (D), either aa such or afer cooling end solidifying ki to &
tomperature below the glese transition iemperaurs of the polyakylens terephthelaty and the copolyester, ls
streiched at a tamperaitire above the glass transition temperature of both, prefsrably 70 to 100 “C.

The polyesier simiched laminsted moided structure of the invention cen be producad by, for exsmple,
sireiching an unstreiched flim or sheet (when the starting moided erticie ls flim or sheet) ls sireiched
monomxdally (manomdal stretching method): stretched in the longitudinal direction and then in the transverse
direction (bimdal stretching method); streiched bimdally and then repeaiadly streiched In elther direction; or
bladaly sireiched and then further streiched In both direcions. When e siarting struches o to0 be
menomdally, the streich ratio Is usually from 1.1 10, prefersbly from 1.2 to 8, especially preferably from
15 1 7. In the production of the stariing moided siruchoe by bimdal siretching, the streich ratio is usually
from 1.1 to 8, preferably from 1.2 ip 7, especially preferably from 1.5 to 6, In the longiudinal diraction, and
usually from 1.1 to 8, preferably from 1.2 to 7, especlally prelersbly from 15 t® 8, in the transverse
direction. The resulting stretched ieminsisd malded siruciure mey be heat-set.

The polysster sheiched lamingisd structure of the invention hes exxefient mechgnical strength,
trensparency, elcirical properties and gas-barrier property. in particular, by using this molded structure for
forming elecirical and slecironic component parts snd metalic parts. [t Is affective for protscting eslecirical
and slectronic circuits and preventing corrosion of metale. The polyseter streiched lsminated structure in
the form of & film can siso be efiaclively used for capaciiors, motors, transformers and wire end cable
coatings by ufiizing s slectrical propertiss. Furthermore, by uliizing its excallent gas-barrter property, it

- . may be used se a film for food packaging.
The preform for the polyestsr laminaied blow-moided article of the invention may be produced by using -

the polyestar lamingted atruciure of the invention.

For sxample, by molding and processing the polyesier laminaied struchwe In tubuler form, the preforin
of the invention can be abtained.

The polyester laminated biow-molded ariicie of this invention is a etreich biow-moided article formed
from the sbove polyestsr laminated structure. The sireiched biow-moided article may be produced by
stretch blow-maiding the ebove pretorm.

The polyestar lamingied biow-moided articls may be monomdally or bidally stretched. The bimdaily
sirsithed polysster lninaind biow-molded ariice has ouisianding mechanical strength and gas-barer
property.

The stretch ratios used in the production of the polyestsr laminated biow-moided article in this Invention
may be the same s those described sbove with regard 1o the wireiched polyester laminaied structurea.

The polyoster laminated blow-moided article mey be produced by streiching end blow-moiding the
preform describad above. The streich biow molding may be carviad out by stretching the preform In the
longitudinal divection st lemperatures within the renge of the sireiching temperahwes for the laminaied
structure, and further blow-mokiing the stretchad preform fo siretch it in the transverss direction (blsdal
streiching biow-molding method).

For example, 8 polysster container may be produced In accordance with the bimdal sirsiching blow-
moiding method by streiching a botiomed parison mokdad by an ordinary Injecion-makiing machine, or &
puhmobﬂndbyboﬂgnhmomuﬂdnpﬁunm&dhymmwmmmun
temperature of BO to 120 ° C, preferably 80 1o 110 " C, 1o 1.5 to 3.5 imes In the longitudinal direction, and
0 2 to 6 times, prefersbly 3 to 4.5 imes in the tansverse direction by a rod moving longiudinally within a
blow-moiding moid and the blowing of a pressurized ges. Particularly, a bimdally stretched biow-moided
container s ihe polyester leminaied blow-moided articie of the invention has exceflent gas-barier property
and trensparency, and i sultable therefor for holding not only sassonings, olls, wines and iquors, cosmetics
and detergents but aiso for holding sperkiing cirinke such as cola, cider and beer s siaded honsinabove.
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The foliowing examples Husirale the present invention specifically.
in thees mxampies, the various proparies were measured by the following methods.

intrinsic viscosily of the polyester .

Maasured in an o-chiorophenct solution of the polymer at 25 ' C.
Composition of the polyester

Determined by measuring the nuciesr magnetic resonance spactrum of the polyester in a trichloroacetic
acid solufion.

Giass transifion tempersures of the polyestsr

Measured by a differential scanning calortmeter at a temperature slevating raie of 10 ° C/min.

Mgmm
Mossured st 25 * C by sn OXTRAN device made by MOCON company.

WMEMIHW

Measured st 25 ° C by using 8 PERMATRAN C-IV device mads by MOCON company.

EXAMPLE A1

A copolyestar composed of lacphthellc acid (IA), 2.5-naphthalenadicarboxyfic acid (NDA}, 1.3-bis{2-
hydroxyethaxy)benzens (DER) and ethylene glycol (EG) was produced by the foflowing procadure.

A 1fier stainless sisel reacior aquipped with a stimer, a nitrogen gas inist and a condenser was
charged with 122.5 g of lsophthaiic aid, 17.7 g of naphthalenacicarbosylic acid, 84.8 g of ethylens glycol,
244 g of 1,3-bis{2-hydroxyethaxy)berzens, 033 g of 1,1,1-trishydroxymathyipropane, 0.058 g of titanyl
acetylactonate, 0.077 g of 8ba0s, 0.010 g of tsvmsocium ethylenedisminotetraacetste, and 0.027 g of

The reacion mixiure was hasiad in an atmosphers of nirogen st 220 Cfor 1 howand then st 240 C
for 26 minutes. Dwing this ima, waler wae continuously svapornied.

nmumadmmmnmnwumm..hum

The reaction temperature wea raised to 250 'C, and meintsined for 35 minutes in & nitrogen
aimosphere.

mmahMﬂmmmldehm4MMM
spplied. The resction was continued at 275 ~C for 4 hours under less than 0.4 mmHg. Tlnl-.lllm
copolysster had an Intrinsic viscosity of 0.89 diig. &t had & glass transition tempersture of as high as 70 * C.
The carbon cicodds gas permesbility cosificlent was 3.0 cemm/m®.day.aim, and it had good pew-barrier
property.

EXAMPLES A2 and AS and COMPARATIVE EXAMPLES A-1 o A8

Copolyesters having the compostiions Indicaled in Table 1 were synthesized as In Exampie A1. Sheets
ware formed from the copolyesters, snd their gas-bastier properties wers meesured.
The resuits are shown In Table 1.
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Table 1
Run() | Compositionofthe | Tg Pcop (a]
copolyestsr | -
{mole%) (0 | (commimiday.atm) | (dik)
Ex. At IMNDADEREG ] 30 083
8010/15/85
Ex A2 IMNDADERVEQ 78 31 081
80201 885
Ex A3 IMNDADERVEQ 84 33 03
/301585
CEc Al | TAEG 78 218 0.7
100100
CEx.A2 | INVEQ 14 30 0.80
100100
CBc AY | NDNER 124 72 0.80
100100
CEx. M | WNDADEREG 80 42 0.80
50501505
CEe AS | INTAEQGDER 89 38 0.78
T0/30/85N5
CBu Ad | INTAEQDERBEE 78 g1 081
TORVTNgN2
Ex. = Exampile; CEx. = Comparative Example

The tolal amount of the dicerboylic acid and the dilydroxy compound wes 100 mole %.
The following sbiwevistions were used.

IA: isophthalic acid

NDA: 2.8-naphthalenedicarboylic ackd

TA: terephthalic acid

DER: 1.3-bis{2 hydroxysthaxy)benzens

EQ: ethylane glycol

BSE: bs{4-beti-hydroxyethaxyphenyllsulions

EXAMPLES B1 to B6 and COMPARATIVE EXAMPLES B1 o B8

One hundred parts of polyethyisne tsrephihalste (MBsul PET J135, a product of Mitsui PET Resin Co.,
Lid) dried at 150 "C for 10 hours wos mbmd with each of the amounis Indicated In Table 2 of the
copolyester abtsined In Exampie Al. The mbdure was malt-exiruded & & molding tamperahre of about 2650
to 280 " C by an exiruder, cooled and cut by a cutter 10 form pallets of a polysstar composdtion compossd
ol polysthylane terephthalete and the copolyesior. The pelists wers prass-formed 1 prepare a press cheest
having a thiciness of sbout 600 micromeiers. The press shest was streiched simultenecusiy by a bisodally
sireiching device to three times bath In the longlhudingl snd transverse directions to obiein a blmxdally
streiched fim.



The resliing bimdally streiched film has a thickness of sbout 50 microns, thare was no thickness
unevenness, and it was uniformly sireiched. The transparenciss and the carbon dicdde gas permeabiiity
coefficients of the press sheet and the bimdally streiched fiim are shown In Table 2,

The composaitions obisined by mbdng PET with the copolyesters of Compansfive Examples A2 and AE
had a decreased giass trensition temperaiure as compared with the compoaitions prepared by mbdng PET
with the copolyssters of Examples A1, A2 and A3. Furthermore, when the copolyesters of Comperstive
Exampies AS and AS were mbed with PET, the effect of improving the axygen gss permeability cosfficlent
was smail

Table 2
Run Copolyester Properties of the bimdally siretched fim
_ of the compoaition
Type Amount { Tgofthe Hezo COa gas permaablity
composidon cosfliclent
(ommple | (wt%) ) %) (ce.mm/m?.day.atm)
designation)

Bx B Ex. A 10 R/ 08 0.1
Ex. Ex A2 10 ) 08 0.
Ex. B3 Bx A3 10 7 08 85
CExBt | cBxA2 10 ) 20 8.1
CEx. CEx A4 10 7% 10 10.1
CExBY | CELAS 10 7 07 09
cExds | ceExns 10 ] 12 108
Ex B4 Bx. A 20 4 08 75
Ex BS B A2 20 7 08 78
Ex. BO Bx A3 ™ 09 79
cex.Bs | Cex A2 20 T 28 75
CEx.B8 | CExn MM 20 80 12 87
CExB7 | CEx AS 20 70 08 a7
CEx. B8 | CExAS 2 8 14 94

EXAMPLES B7 t0 B@ and COMPARATIVE EXAMPLES B9 to B11

The composition of polysihyiene ierephthaiate and the copolyesters prepared in Exemples 18, B3 and
B5 were each Injection-moided at a moiding tempearature of about 270 ° C by an injecion-mokiing machine
io form preforms {cold parison). Each of the preforme was binxally stetched and blow-moided 1o sbout 2.6
ftimes In the longiudinal direction and sbout 4 imes In the transverse direction 1 producse a streiched bottie
having an Inner capacity of sbout 1 Har.

The ebove procedurs was repested using the polysster compositions of Companative Exampies B3, 63
and BY.

The hazes of the akie surfaces of the stretched bottiss snd thelr carbon dicxids gas parmeablitiss were
measured, and the resulls are shown In Table 3.
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Table 3
Run Compesition Propertiss of the bimdally streiched bottie
(mample .
designation)
Hezn (%) of the eide | COy gts permestion
surface cf the bottle cosfficlent
(cc/dey bottie.atm)
Ex. B7 Ex. B1 18 15
Ex B8 BEx. B3 20 15
Ex. B9 Ex. BS 24 18
CEx. B9 CEx B3 28 21
CEx. B10 Ctx. B 20 18
CEx. B11 CEx B7 0 28

EXAMPLE C1

Polysthylens terephthalsie (Mitaul PET J135, a product of Miteul PET Resin Co., Lirl) dried at 150 °C
for 10 hows was press-dormed st about 260 °C o prepare & press shest having a thickness of shout 100
micrometars.

Sepanisly 100 perts of the polysthylens tevephthaiste was mixed with 20 parta of the copolyester of
Example At, and the mbrure was meli-exdruded at 280 to 280 " C by using an exirudar to produce pelists
of the composition. The peliets of the compaaition wers pross-formed &t ebout 280 °C o prepars & prass
shaet having & thickness of about 100 micrametsm. The above polyetiyiens terephihainies press shoot wae
tald gver the prase sheet of the composition, and the assembly was press-formed at about 280 * G to give &
two-layer laminaied sheet having a thickness of sbout 600 micrometens. The resuliing laminatad sheet had
good adhesion between the polysthylene terephthaiate layer (C) and the polyssier composition layer (D)
ond had & haze of 1.2 %. The carbon dicdide gas permeability coefficlent wes 16.5 cc.mm?.day.atm.

The laminaied sheot was simultansously sireiched In the longiiudinal and treneverse direction to 3
imee by a bimdaily stretching device i prepare a bimdally stratched flim having @ thicknees of about 60
micromaters. The fim wes in the uniiormly sireiched state. The bimdally streiched fiim aiso shows good
adhesion betwean the polysthylens tarephthulate isyer (C) and the polyaster compoeition layer (D). The fiim
had a haze of 0.8 %, and a carbon dicedde ges permeablfity cosfficlent of 10.0 ccmmém?.dey.aim.

EXAMPLES C2 AND C3 and COMPARATIVE EXAMPLES C1 to C4

in the ssme way ss in Exampls C1, press shoeis and bimdally stretched fiims were prapared except
that the copolyesters indicaied in Tabie 4 were usad. The haze valuss and carbon dicdde gas permeability
coaflicients of the products are shown in Tahie 4.



EP 388 278 A2
Table 4
Run Copolyoster Proparties of the prass shest of | Propertias af the biaxdally miretched
the iaminated sfructure fiim of the laminated struchse
Type |Amount Haze COz gae Haze COz gas
parmaability pemneabiity
cosificlent coofficient
(oampis | perw | (%) |lcommmidaysm)| (%)  [(ccmmimdayatm)
designation) | by
weigit)
B C1 Bc Al 2 12 1568 08 10.0
B G2 Bc A2 20 18 . 157 08 10.1
ExCl | ExAY 20 15 180 09 102
CEx. C1]| CBEx. A2 2 62 16.6 H 100
CExCG2| CEx A4 20 24 172 12 100
CELC3| CEx AS 2 18 170 08 10
CEx.C4| CBx AB 20 28 100 14 1.0
EXAMPLE C4

The polyethylene terephihsiste In Exemple C1 was injection-moided, and then a composition composed
of 100 paris of the polyethylens isrephthaiaie in Exempls C1 end 20 parts of the copolyesier in Example A1

was aiso injection-moided i form a preform having an inside layer of the polyethylene terepithalate (C)

and an outelde iayer of the polysster composiion (D) composed of the copolyester and the polysthylene
tsrephthaiate each of the ixyers having a thickness of about 1.8 mm.

The resulting preform wes hested o 85 © 06 °C by using a far-infrared heater, and then stretched to
about 2.5 times In the longitudinel direction end to sbout 4.3 times in the transverss direction by streiching
blow-moliding machine o prepare a two-isyer streiched bottis having an Inner capacity of about 1 Bter in
which the polyethyiens terephthalate izyer (C) in the minimum thiciness portion was about 150 micrometers
thick, and the polyester composition Iaysr {D) was sbout 160 micrometiars thick. The haze of the eide
suriace of the streiched bottie was 1.5 %. The carbon dicxide gas permeability of this bottle was 2.0
miklay bottie.aim,

COMPARATIVE EXAMPLE C5

A preform composad anly of polysthylene ferephthaisie and having the same thickness {sbout 3.2 mm)
of the preform in Example C5 was prepared by injection-moiding the polyethylene terephthalsie used In
Bxmample 1. The preform was then sireiched and blow-moidad to prepare s streiched botlle having an inner
capachty of about 1 Iter in which the minimum thiciness portion was sbout 300 micrometers thick.

The side mxface of the sireiched bottis had a hazs of 4.8 %, and the carbon dicdde gae permesbility
of the stretched bottie was 2.0 mi/day.bottie.sim.

1. A copolysster having an Intrinsic viscosity, measured In o~chikophenol st 28 °C. of 0.3 b 1.5 diy
and being derived from dicarboxylic acld units composed of 88 to 60 mole % of lsophthalic acid units and &
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o 40 mole % of 2 8-naphthalenedicarboxylic acid units and dihydrey compound units composed of 85 ©
70 mole % of ethylens giycol units and & to 30 mole % of 1,3-bis(2-hydroxyethoxy)benzene units.

2. A copolyester according to claim 1 having sn ininsic viscosity, measured In o-chicrophenol at' 25
*C. of 0.8 to 1.0 diig and being derived from dicarboxyllc acid units composed of 80 1o 70 mole % of
isophthallc acid units and 10 to 30 mols % of 2.8-naphthalenadicarboxyfic acid units end dihydroxy
compound units composed of S0 to B0 mole % of ethylens glycol units end 10 to 20 mole % of 1,3-bis(2-
hydroxyethaxyjbenzene units.

3 The capolyester of claim 2 which further compriasa 0.01 to 2 mole, per 100 mole of the dihydraxy
compound units, of trtfunctional or higher-functional polyhydroxy compound unite.

4. The copolyester of cialm 2 which further comgrises 0.08 10 1 mole, per 100 mole of the dihydroxy
compound units, of 1,1,1-trishydraxymethyipropans units.

iAmmlmwmm-menmeM.
measured in o-chiorophenol st 25 C, of 0.3 10 1.5 diy and being derived from dicarboxytic acid uniis
composed of 865 to 80 mole % of lsophthalic acid units and & © 40 mole % of 2,6-naphthalenedicarbaxylic
acld units end dihydroxy compound units composed of 95 10 70 male % of ethylens glycol units and § to
30 mole % of 1,3-bis(2-hydroxyathaxy)benzene units.

&AgnhmhrmlyhmﬂhgmﬂmﬂmhddmimpﬂmlmrMum
invinsic viscouity, messured in o-chiorophsnol at 26 G, of 0.8 © 1.0 dig snd being derived from
dicarbaxylic acid units composad of 80 to 70 mole % of isophthelic acid units end 10 & 30 male % of 2.8
naphihalenadicarbmeylic acid units and dihydroxy compound units composed of 90 to 80 mole % of
ethylens glycol units and 10 10 20 moie % of 1.3-bis{2-hydraxyethoxy)henzens units.

7. The gas-barrler imparting agent of claim 8 In which the copolysster further comprises 0.01 to 2 mols,
per- 100 mole of the dihydroxy compound unlite, of trifunclional or higher-functional polyhydraxy compound
units.

8. The ges-barrier property imparting egent of claim 8 (n which the copolysater further comprisse 0.05
to 1 mols, par 100 mole o the diydroy compaund units, of 1,1,1-ttshydroxymethyipropans units.

aammmmmwmus%wmmdpdmammmm
50 to 6 % by weight of & copolyester having an inkrinsic viecosity, meesured in o-chiorophenol at 26 ‘C.of

wmnummwmmmdwummxdw

acid unite and 5 o 40 mols % of 2,8-naphthalensdicarboxylic acid units and dihydraxy compound unks
composed of 95 to 70 mole % of sthylene glycol units and § ©0 30 mole % of 1,5-bis(2-hydroxyethoxy)-
benzene units.

10. A polyester composition according to claim 8 comprising (A) 70 to 90 % by weight of polysthylene
tersphthaiate and (B) 30 t0 10 % by weight of a copoiyester having an Intrinsic viscosity, measured In o-
mua'adwmwbmmmdwb
70 mole % of isophthalic units and 10 0 30 mols % of 2,8-naphthalenedicarboxyilc acid units and
difhwdrony compound units composed of 80 in 80 mole % of sthylane glycnl units and 10 to0 20 mols % of
1,3-bis{2-hydrxxcyathoxyibenzene unite.

11. The polyestes composition of cleim 10 In which the copolyester further comprises 0.01 to 2 mole,
per 100 mole of the dhydraxy compound units, of trifunctional or higherfunctional polyhydraxy compound
units.

12 The polysster composition of claim 10 In which the copolyssler further comprises 0.05 to 1 mole,
per 100 moie of the diltydraxy compaund units, of 1,1, 1-trishydraxymethyipropane unite.

13. A fiim composed of & polysstsr composition comprising (A) 50 to 88 % by weight of polyethyiene
mmmwnsswmmmmmmmmmme
chiorophenol at 25 “C, of 0.3 1 1.5 diiy and being derived from dicarboxytic acid units composed of 85 to
80 mole % of iscphthalic acld units and 5 to 40 mole % of 2.8-naphthalsnedicarboxyfic ecid units and
diydraxy compound units composed of 86 fo 70 mole % of ethylens giycol units and 5 to 30 mols % of
1,3-bis{2-hydraxyethaxyhenzens units.

14, A film according 1o clsim 13 which Is composed of a polyester composition comprising (A) 70 to 80
swmummmmmmmummmmwmmmmm
viscosity, measured In o-chiorophencl at 25 * C, of 0.8 to 1.0 diiy and being derived from dicarboxylic acid
units composed of 80 to 70 mole % of lsophthalic acid units and 10 to 30 moie % of 2,8-naphthalenedices-
boxylic acid unite end dihydroxy compound units compossd of S0 to 80 mole % of sthylens glycol units
and 10 o 20 maole % of 1,3-bis{@-hydrncyethaxyjbenzens units.

15. The fiim of claim 14 in which the copolyester further comprisss 0.01 to 2 mols, per 100 moie of the
dihydrexy compound units, of tifunctional or highar-functional polyhydroxy compound units.

16. The film of claim 14 In which the copalysster further comprises 0.06 to 1 mole, per 100 mole of the
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dihydroxy compound unite, of 1,1,1-tighydroxymethyipropsne unite.

17. A preform composad of a polyester composition comprising (A) 50 to 85 % by weight of
Wwwmwnsswmdawmmmmmm
messured In o-chiorophanol at 23 c.ao.am.sumwmmmmlewm
composed of 85 to 80 mole % of isophthallc acid units and 5 ip 40 mole % of 2,8-nsphthalsnedicarbaxylic
acid units and dihydroxy compound uniis composad of 86 to 70 mols % of ethylans glycol unlts and 5 b
30 mole % of 1,3-bis{2-hydrmxcysthoxy)benzens unite.

18. A preform according © claim 17 which ls compowsed of a polysetar composition comprising (A} 70
bwﬁwmdmmmmmmoswmmawmm
intiinslc viscosity, measured in o-chiorophenol &t 25 “C, of 0.8 to 1.0 diig and being derived from
dicarborylic acld unite composad of 60 1o 70 mole % of lsophthalic acld units and 10 to 30 mols % of 2.8-
naphthalenedicarboxylic acid units and dihydroxy compound units composed of 60 to 80 mole % of
sthylens giycol units and 10 to 20 mole % of 1,3-his{2-hydrexysthoxy)benzens units.

* 16. Thw preform of ciaim 18 in which the copolysster further comprises 0.01 to 2 mole, per 100 mole of
the dihydraxy compound unite, of irtfunclional er highar-iimctional polyhydroxy compound units.

20. The preform of cleim 18 In which the copolyester further comprises 0.05 to 1 mole, psr 100 mole of
the ditydroxy compound units, of 1,1,1-trishydraxymethyinropane unite.

21. A container composed of a polyester composition comprising (A) 60 1o 85 % by weight of
mem)pbsuwmdawmmmm.
messured in o~ chiorophenol at 25 C, of 0.3 to 1.5 diiy and being derived from dicarboxylic acld units
composad of 85 10 60 mole % of lsophihafic acld unlis and 5 1 40 mols % of 2,6-naphthalenedicarboxylic
acid units and ditrydroxy compound unlts campossd of 95 10 70 mole % of ethylans glycol units and 5 1o
30 mole % of 1,3-biaf2-hydraxyethoxy)benzens units.

22. A container according o clalm 21 whersin the polysster composition comprisss (A) 70 to 80 % by
mummmmuumswmna:wmﬂmm
viacosity, measursd In o-chiorophenol st 25 * C, of 0.8 to 1.0 dlig and being derived from dicarboxylic acid
units composad of 80 to 70 mole % of laophthalls acid units and 10 to 30 mole % of 2,8-naphthalenadicar-
boorylic ackd units and dilydroxy compound unite composed of 80 o 80 mole % of sthylena giycol unite
and 10 to 20 mols % of 1, 3-bis(2-hydrayethoy)benzsne units.

23. The container of claim 22 in which the copolyssier further comprisse 0.01 o 2 mole, per 100 mole
of the dihydraxy compound units, of frthmclionsl or higher<{unctional polyhrytraxy compound units.

24. The container of cisim 22 in which the copolysster furthar comprises 0.08 to 1 mole, per 100 moie
of the difrycroxy compound wunits, of 1,1, 1-trishydrecymethyipropans units.

25. A polyestor laminsted struchzre composed of (G) & polyakyiens terephthaisie lxyer and (D) a
copolyester layer, the copolyesier layer (D) being compased of a copolyester darived from dicarboxylic
acid unkts composed of 85 to 80 mole % of lsophthaic acld unite and 6 to 40 mole % of 26
naphthalenedicarboxyfic acid units and dhydroxy compound units composed of @3 to 70 mole % of
sthylens giycol units end 6 o 30 mals % of 1,3-bis(Zhydraxysthaxy)benzsne units, or & copolyestar
composition comprising said copolyaster and polysthylens terephthalxis.

20. A polyesier laminalod structure sccording o clalm 28 composad of (C) a polyalkylens terepithaisio
laysr and (D) & copolyssier layer, the copolyester layer (D) being composad of a copolyester derived from
dicarboxyllc acid unita camposad of 80 1o 70 moles % of lsophthalic acid units and 10 to 30 mole % of 28-
naphthelenedicarboxyfic acid units and diirydrosy compound units composed of 80 to 80 mole % of
othylsns glycol units and 10 10 20 mole % of 1,3-bia(2-hydrerysthoxy)berzene units, or 8 copolyesier
composition comprising said copolyester and polyathylang levephthalaie.

Z7. Thw polysster laminated struchure of claim 28 In which the copolysstar further comprises 0.01 o 2
mols, per 100 mole of the dihydroxy compound wnits, of trifunctional or higher-funcional polyhytroxy
compound unite.

28, The polyester laminatad structure of claim 28 In which the copolyester further comyxises 0.06 to 1
mole, per 100 mole of the dihydraxy compound umits, of 1,1,1-trishydraxymethylpropans units.,

20. A streiched polyester laminaisd siructure composed of (C) a polyakylens terephihaiste layer and
(D) = copolyester lsyer composed of a copolyester derived from a dicarboxyilc acki units composed of 88
to 60 mole % of isophthalc acid units and 6 to 40 mole % of 2,6-naphthalenedicarbodglic acid units and
dihydroxy compound unlts composed of 95 to 70 mole % of ethylene giycol units and & to 30 mole % of
1.3-his(2hydroxysthoxylbenzens units or a copolyssisr composition comprising said copolyesisr snd
polyethylene terephthalzte, ssid polysikylens terephthalats Inyer {C) and the copolyester layer (D) being

30. A steiched polyester laminaie structure according to claim 20 which ls composed of (C) a
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polysthyiens terephthaiaie isyer and (D) a copolyester [ayer composed of a copolyester derived fram
dicarboxylic acid units compasad of 80 to 70 mole % of Isophthalic acid units snd 10 to 30 mole % of 2.8
naphthsienadicarboxyfic acid units snd dihydroxy compound units composed of 80 to B0 mole % of
sthylens glycol units and 10 to 20 mole % of 1,3-bis(2-hydroxyethoxy)benzens unity or a copolyesier
composition comprising sald copalyssier and polysthyiens tsrephihaiats, said polyakylens terephthalste
layer (C) and the copoiyester layer (D) being sireiched.

31. The pofyestar streiched leminaied struchure of ciaim 30 in which the copolyester further comprises
001 to 2 mole, per 100 mole of the dihydroxy compound units, of tifunctionsl or higher-unctional
polyhydraxy compound units.

32 The polyestar sireiched laminated structurs of cisim 30 in which the copolyester further comprises
0.05 to 1 mole, per 100 mole of the dhydroxy compound units, of 1,1,1-bishydroxymethyipropans units.

33. A preform for a laminaiad biow-moided article, sald preform being composed of (C) a polyaikyiens
terephthaiste ayer and (D) a copolyester isyer, the copolyaster (syer (D) being composed of & copolyeater
derived from dicarbaxyc acld units composed of 85 to 60 mole % of lsophthalic acid units and 5 to 40
mole % of 28-naphthalensdicarboxyic acid unlts and dihydroxy compound units composed of 85 to 70
mole % of ethylene glycol wnits and 5 10 30 mole % of 1,3-bia(2-hydroxyethoxylbenzene units, or &
copolyesier composition comprising said copolyssier and polysthylens terephthalts.

34. A preform for & laminaded biow-moided articie according to clalm 33, sald preform composed of (C)
s polysthylens terephthaiste lsyer and (D) a copolyester inyer, the copoiyester iayer (D) being composed of
a copolyester derived from a dicarboxrylic acld units composed of 90 % 70 mole % of lsophthelic acid units
and 10 to 30 mole % of 2.8-naphthalenadicarboxylic acld units and dihydroxy compound units compossd of
00 to 80 mols % of sthylene glycol units end 10 10 20 mols % of 1,3-bis{2-hydroxyethoxy)banzens units, or
a copolyeater composition comprising sald copolyester and polyethylene tarephthalate.

35. The preform of claim 34 In which the copolysstar further comprisss 0.01 to 2 mole, per 100 mole of
the dihydroxy compound units, of trifunciional or higher-funcdional polyhydraxy compaind units.

38. The preform of claim 34 n which the copolyester further comgrises 0.05 to 1 mole, par 100 mole of

- the diiydroxy compound units, of 1,1,1-trishycirecymethyipropane unite.

37. A polyester laminated biow-mokied aricle composed of (C) a polyakkylone terephthaiste layer and
(0) a copolysster layer, the copolyssier laysr (D) being composed of a copolyaster derived from
dicarboxylic acid units composed of 95 10 60 mole % of isophthalic acid units and 3 to 40 moie % of 2,8-
rephthaisnecicarboxylic acid units end diydraxy compound unite composed of 86 to 70 mole % af
sthylena glycol units and § to 30 mole % of 1,3-bis{2-hydroxyethoxyjbenzens units, or 8 copolyester
compoaition comprising aald copolyester and polysthylene tsrephthaiste.

38. A polyestsr laminsted blow-moided article according fo claim 37 which Is composed of (C) a
polysthyions terephthalate leyer and (D) 2 copclyssier lnyer, the copolyestar layer (D) being composed of a
copolyester devivad from dicarboxyfic acid units composed of 80 to 70 mols % of lsophthalic acid units and
10 10 30 mole % of 2.8-nephthalensdicarboxylic acid units and diltydroxy compound units composed of 80
to B0 mole % of ethylens glyeal units end 10 1o 20 mole % of 1,3-bls({2-hydroxysthaxy)benzens units, or &
copolyesier composiiion comprising said copolyesier and polyetiyiens terephthalats.

30. The polyester laminated biow-moidad arficie of ciaim 38 in which the copolyester further comprises
0.01 to 2 mole, per 100 mole of the dihydrony compound unite, of tifunctional or higher-functional
polyhydnaey compund units.

40. The polysster laminsted biow-moided erticle of claim 38 in which the copalyeatar further comprises
0.05 10 1 mole, per 100 mole of the dihyciraxy compound units, of 1,1,1-trishydraxymethyipropene units.
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Tha prasant invention relates to a copolysster having & high transparency, supsrior sirength and supesior
gas bawier praperty, and o a pecimging material comprising the copolyester.

Polysthylene tarephthaiais (hereinafter sametimes abbreviaied to "PET") has excellant mechanical
strength, chemical safety, transparency and hyglenic properties and is light in weight and low In cost. Therefore
PET Is widaly used In pacisging materiala such ss sheets, fime and containers.

However, sithough the gas basrier property of PET ks suparior i other resins including palyolefina, It is not
conskiersd fo be sufficient in some applicaiions whare a higher performancs [s required. For instance, a pack-
aging materisl for a carbonated beverage, beer or wine Is required to have a high oxygen and carbon dicxdde
gas barrier property in order (o presarve the contenis. A hollow container of a generaly-used bixdally orfented
PET cannot satiefy these airict requirements. Morsover, there is a demand for a film which has a low panmeabl-
lity to gases such as axygen or molaiure, and which dose not have lowared perfarmance under a freazing pro-
cass, boling trestment or retort treatment, for the packaging of, for sxample, fresh food or medical equipment.

Various methods hava been proposed o improve the gas barrier propesty of pacieaging materiale compria-
ing polyethylene terephthalats. For exmmple various gas harriar materisia may be blended with PET and various
gas barrier materiais can be laminated or coatad on a PET fim.

The pmsent inveniors have found that a specific copalyester obiained using lsophthalic acld and a
phanylensdioxy diacstic acld as the main acld componenta can be used s» & supasior gas basviar matarial (JP-
A-1-24T422(1888), JP-A-21-47423(1908), JP-A-1-167331(1088), JP-A-2-162455(1990) and JP-A-2-14238
(1990), and UB-A-4,058,421).

itis aiso imow that & polysster copolymer prepared from 5 to 100 moi% of a phenylenedioxy diacetic acid
end 0 1o 556 mal% of rephihalic acld aa acd camponent has an excallent gas barier property (JP-A-80-
501080(1085), US-A-4,440,992 and US-A-4,652,848).

However, thess gas barrier materisis do not generally heve sufficlent mechanical sirength and heat resl-
stancs oo & Is difficult 1o moid these materials aingly. When a gas basvier material Is biended with PET, ks
difficult to maintain, for axampie, the mechanicsl strength and hast resistance which are inhement in PET. When
coating or laminating & gas basriar material onto PET, there are various problems to be considared In the sslec-
tion of malding conditions, adhesive propertiss batween leyers or the thickening of a container wall

The present invantion provides a copolyester comprising:

a dicarboxylic acld camponent comprising:

(a) 80 to §9.5 mal% of unite derivable from terephthalic acld or an ester forming derivative thersof, and

(b) 0.5 to 4.5 moi% of units derivable from a phenylsnadioxy diacalic acld or an ester forming derivative

thereof; and
a dial component.

The present invention also providea a container, shast or fim which camprises the copolyester defined

sbove.

Tha pressnt invention further provides a procssas for fonming a copolyestar hollow container which com-
prinea:

forming a prefanm by injection moiding or exirusion maiding of the copolyester defined above, and
subjacting tha preform 1o a blaxial-stretching biow molding.

Tha presant invention additionally provides a proosss forforming a elneiohed copolyester fim which comprises:
injaction malding or extrusion moiding the copolyester defined above tn obisin a sheet, and
stretching the sheet in the machine direction or transverse direction.

The copolysstar of the present invention has superior physical properties such ss gas bastiar property,

mechanical strangth, heat reslatance and water resistance and has a high tranaparency.

The present inventom have found that the copolyssisr campriaing a dicarbaxyfic acid component compris-
ing units derhvable from terephihalic acld &a the main ngredient and & small amount of units derivable from
phenylenadioxy diacetic add In a spacifiad ranga Is unexpactadly superior in all physical properties including
mechanical strength, heat resistance, water realstance and gas barrier property. it s possible to producs a mol-
ded article by a slngle use of the copolyestar.

The terephthelic acid or ester forming derivative thereof may be any compound besad on tarephthalic acid
which ls reactive with diol components, and may include terephthalic acid, a nucleus-substiuted derivative such
a3 2-chioroterephiheiic acid and 2-methoxyterephthallc acid, an ester derivative such as dimetityl terephthaiaie
and disthyl terephthaiate, and an acid hallde derivative such s terephthaloyl dichioride.

The phenylenadioxy diascetic acid or estsr forming derivative thereol may Indude 1,2-phenylenedicxy
diacelic acld, 1,3-phenylenedioxy diacetio acid, 1,4-phenylensdicxry discetic acid, 2-mathyl-1,3-phenylens-
dicxy diacetic acid, 5-metiyl-1,3-phenylenediaxy discetic acld, 8-meiiyl-1,3-phenylenadioxy diacetic acid, 5-
athyl-1,3-phanylenedioxy discetic scid, 8-sthyl-1,3-phenylenadioxy discelic ecid, 8-mathaxy-1,3-phenyl-
snedioxy diacetic ackd, 8-msthaxy-1,3-phanylenedioxy diacetic acid, 4-chioro-1,2-phenylenedioxy diacetic
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acid, 4-chioro-1,3-phenylenedioxy diacetic acld, acld anhydrides thereol, acid halides thareol, and esiarns
therea!. These compounds may be used singly or In combination of two or mare compounds, for exampls, a
combination of position isomers such as a combination of 1,2-tsomer and 1,3-lsomer. Among these, the pref-
arable compound sre 1,3-phenylenedioxy diacsiic acid or the sster forming derivatives thereof and a more pref-
ersble compound |s 1,3-phenylenediaxy diacetic acid.

In the dicarbaxylic acld component consiftuting the copolyester of the present invention, the ratio of the
unit devived from arephihalic acld s 80 ip 0.5 mal%, prefersbly 90 to 99.0 maol%, and the ratio of the unk
derived from the phanylenadioxy diacetic acid ls 0.5 0 4.5 mol%, preferably 1.0 10 4.0 mol%. When the unk
derived from terephthallc ecid is balow 80 mol %, the mechanical strength end the heat resistance are insuffl-
clent. On the other hand, whan the unit derivad from the phenylenedioxy diacetic acid is below 0.6 mol%, the
improvement of gea barier property s not sufficlent and In case & sxcesds 4.5 mal%, there is & tindency
giva risa i such troubles as heat decomposition, adhasion and the e during moiding procesa. Mareover, the
fransparency, machanical sirangth and hest resistance of molded article are considerably decreased so that
such polymar s not sultable to be used sicne as a sierting material for a malded article. In addition, if the unit
derived from the phenylenedicxy diacetic acid is contained over 4.5 moi%, the gas basrier properiy of a non-
atretched sheet is improved, howsver, a strelched sheet cbiained therefrom surprisingly s not always improved
in the gas barrier property.

The copolyester of the present Invention, aa far s sach of the units derived from tasvephihalic acld and
phanylenadinxy discetic acid satisfies respectively the raiio range deecrbed above, k may contain a amal
amount of othar unit derived fram other dicarbencylie acid, hydraxycarbooylie ackd or their derivatives. Thase
other dicarboxylic acids may cortiain an aromatic dicarboxylic acid such ss phihalic acid, isophthallc acid, 4,4'-
diphenaxysthanedicarbaxylic acld, 4.4'-diphemyisulfonedicarboxylic acld, 4,4’-biphenyldicerboxylic ackd and
their struchral lsomers, and an aliphetic dicarbaxylic acid such as malonic acid, succinic acld, and adipic acid,
And p-hydroxyberzoic acid, esters of p-hydrxybesnzoic acld and glycolic scki may bs mentioned ss the
hyreryesrhoorylie acid and iy derivatives.

The dial components of the copolysster may includs a aliphatic giyeol such as stiylens glyeal, 1,2-propa-
nedial, 1, 3-propanadial, 1,4-butanedicl, pentameihylene glycol, hexametiylene glycol, neapentyl giycol, disth-
ylane glycal, sic., an alicydlic glycal such as cyciohexane dimethancl, and en aromatic divydroxy compound
such as bisphenol A and blaphenal 8. Among these compounds, generally, ethylene gtycol ls most preferred.
The diol camponent ks used in an amount substantiaily aquivalent to the dicarbaxylic acld compenent deacribed
sbove.

The copalyester of the present invention may contain as the constiiutional componant a mono-functional
compound such as o-benzoylbsnzolc acid or a poly-functionsl compound such as ¥rimethylolpropans, pen-
taarythritol, glycerin, trimaliitio acld, trimasle acld, pyromalllie acid and a glyeldyl sther of sromadie dirnydnoy
compounda such as bisphenal A glycidyl sther, as far s thess additional components do not Injure requirement
of the present invention. Thess mane-fimctional or poly-functionsl componenis can be usad up o 20 mol%,
preferably up to 10 mal%, and further preferably up &5 5 mal% of the dial companent.

A conventionally iknown addiiive, for example, antioxident, UV absorber, fluorescent brightening agent,
moid releass agent, antistatic agant, dispareant and colorent such as dys and pigment can be addead to the
copolyaster. These additives may added In any step during polysstsr manufachsing or in masterbaiching step
before molding process.

The Intrinale viscoslty of the copolyester of the present Invention as measurad in a mixed solvent of phenol
and tetrachiorosthane (weight mtio 1/1) at 30°C Is preferred in the range from 0.4 to 2.0, preferably 0.8 io 1.5.
When the intrinslc viscosity Is below 0.4, the atrength of the copolyssiar Is poor a0 thet i is imposabia to obiain
fhe physical propertins meudred for practioal use when the aopolyester ia taken out of the reaction vessel after
completion of palymarization and ciit k into chipe, or mokied k info sheeta, fims or containesrs such as botties,
barrels and cans. in cass the infrinsic viscosily ls ovar 2.0, thers are problems that the meit viscoally bacomss
80 high that the moiding process such aa injection malding, extrusion moiding and blow malding bacomes very
difficult i be carried out.

The copolyaster of the pressnt vention can be produced by any polymerizetion method which Is con-

veniionally known as a palymearization method for polysthylens terephthalain. For exampia, there s a method
comprising the siapa of directly esterifying terephthalic acid, 1.3-phenylenadicxy diacetic acki and ethylena
giyeol undar preasure and thereafter gradually reducing the pressure while ralsing the temperature to polyoon-
dense the esinrifiad product The copolyester of the presant invention can be further produced by another
mathod whersin an esler of terephthalic acid such ss dimeihyl terephthaiate, an ester of the 1,3-phenylenedioxy
diacetic acid such as dimathyl 1,3-phenylanadioxydiaceiain and sthylene glycal are mubjecind io ester
iniarchanges reaction, and thareafter the reaction product ks further subjacied to polycondansation. In theee pro-
duction reactions, the phenylenadioxy diacetic acki can be added at any simge during the ester interchange
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reaction or the inlial stage of polycondenaation reaction. For example, ester interchange reacion batween an
ester of tarephihalic acid and ethylens giycel is first carried out , and then the phanylenedicxy diacetic acld s
added fo the reaction product to carry out polycondensation. Further, If necessary, i is passible i aitain higher
degree of polymerization, low aceisidehyde formation and low dligomerization degres by subjecting the
copolymaer to hest tresiment aftar the palymerization. The heat treatment is preferably canvied out in tha renge
from a temperature just below the meiting point of the copolyestar to a temperaiure 80°C below the malting
point for several ten hours or less, after the surface of chip Is crystaliized «t 80 to 180°C.

In the production methed of the copolyaster describad above, k ia preferable io use ssterification caialyst,
ester intarchange catalyst, polycondensation caiaiyat, and stablitzer. As the estar intarchange calalyst, at least
one known compound asleciad from calchun, manganess, zinc, sodium and Bthium compounds can be used.
A manganees compound s prefarable bacause &k can provide a copolyester of a higher transparency. As the
polycondensation catalyst, at isast one known compound aslectad fram antimony, germanium, titlankm and
cobalt compounds can be used. Antimany, germanium and thanium compounds are prefemed.

The copalysster s obtained can be meoided into fima, shesis, containers and other packaging materials
by a mekt molding method usually employed in PET molding. The non-streiched shest or fim obiained from
the copolysster of the prasent invention can ba used as a high gas besrier material. Moreover, the gas barrier
proparty and mechanical strength can be improved by siretching the non-streiched fiim or sheet in ot least i©
one direction.

The oriented copalyesier fim of the present ivention Is obiained by subjecting a non-sireichad sheet
cbtained by Injection moiding or exirusion meiding of the copolyaster 1o any stretching method of unisxial
sireiching, successive bisxial siretching, and skmuitansous biaxial strefching which are usually employed in
PET stretohing. The copolysater can be moided into cupe and trays by air-pressure mokding or vacuum moiding.

When producing thess orieniad fime, the sireiching tamperature may be selected between the gless tran-
siion tampamshre of tha polysster of the presant invention and a tamperature 70°C higher than the glasa tran-
altion ismpevature, ususily betwesn 40 and 170°C, preferably 60 and 140°C. Both unisdal and bimdal sireiching
method are applicable, but biaxial stretching s preferred because a biaxially arlentsd fim has phyaical proper-
fies required in practical use. Tha siretching ratio le usually 1.1 to 10 times for the unimdal siretching, and pref-
arably 1.5 to 8 timea. In the case of biaxial stretching,the stretching ratio ia 1.1 to 8 times, preferably 1.5t0 5
times, for each of the machine and transverse directions. The stratching ratio ls the machine direction ls pre-
farrad to be 0.5 to 2 times, more preferably 0.7 to 1.3 times the sireiching ratio in the transverss direction.

The thickness of a non-sireiched sheet s 50 1o 2000um, preferably 100 to 1000um. i k Is balow 50um,
the non-atretched shast has a tendancy to brask during the sirelching step and ¥ it is over 2000um, the quanch-
ing thareaf bacomes difficult and simultaneously & uniform stretching becomes difficult because of tha increase
in tenslon of sireiching.

The orlentad film thus obtained can be used as k ia, however the gas barrier property and the mechanical
strength can be further improved by subjacting an odantad fim io haat setting for 0.1 o 30 minutes, preferably
0.5 o 8 minutes at a tsmpemahure from 100°C to the melting point of the copalyestar, preferably 150 to 230°C,
under the tansion. 1

The holiow moided article of the copalyesiar of the presant invention ks produced by the stretching-blow
moiding of a preform preparad from the copolyester. The apparaius conventionally used in blow molding of PET
can be usad In the production of the hollow moided articls. More speciically, & bisxial streiching biow moiding
such as a hot parison procass or a oold parieon process s adopted in which a preform ls first praducad by ondl-
nary exctrusion malding or injaotion molding of the oopolysster, and the thus obiained prefonm is reheated and
bimxally siratched a8 |t is or after processing the mouth portion and the bottorn portion thereof. The streiching
tamperature la 70 in 120°C, prefarshly 60 1o 110°C, end the streiching mtio s 1.5 o 3.5 times In the machine .~
direction and 2 to 5 times In the circumferential direction.

The haliow molded article obtained can be directly used , but In the case where It is usad for a container
for a liquid content requiring hot flling such an frulta julcs drinks, it ls prefarmad to imgprove the heat realatance
thereof by heat seiting in the same blow moid as usad for molding or another mold equipped separately. This
heat satting Is ususlly cesiad out for from 2 seconds to 2 hours, prefarably 10 ssconds 1 30 minutes, at 100
to 200°C, preferably 120 to 180°C, under tension by compresssd air or mechanical siretching.

Further, the moided article of the present invention can be aiso praduce from a blend of the copolyester
and a polyaikylens taraphthalate mainly comprising PET, or it may be formad in a laminaiad struchure of a layer
of tha copolyester and a layer of a polyaikylene tarephthalats mainly comprising PET.

The pressnt invention, hereinafter, wil ba sxpiained in mara datall referring io tha following sucamples, but
the presant imention s not restricted to the following examples.

in the following exampies, "part” meana "weight part” and the methods for messurements shown in exam-
pies ove os follows.
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1. Inirinalc viscoslly

The Intrinsic viscosity was determined In a mixed scivent of phenol and teirachiorosthane (Weight ratio
50/50) at 30°C.

2. Acstuidshyde content

The content was determined by gas chromatography after water extraction of a copalyester for 2 hours at
160°C.

3. Fow mis of inactive gae

The flow amount of inactive gas per unit time (how) and per unk resin weight (k) was detarmined. The
flow rata was axprassed by a converted value of this flow amount to a gas volume {liter) at one atmospheric
pressure and 26°C. ;

4. Gan parmasbility

The gas permsablity was determined with coxygen parmeabllity messuring squipment "OX-TRAN 10/50A"
{manufachmad by Modern Controls, USA) and carbon dioxide permeablity measuring equipment "PER-
MATRAN CHV* (manufactured by Modem Controls, USA) et 100% RH and 23°C, and sxpressed In
co-mm/mi-day-atm.

5. Croep resistance inst

Inin distiled water adjusted at 0°C, were dissolved 12.5 g of citric acii hydrate, and then the total aqueous
sclution was flled into a sample batile mada from a copolyssiar, Furthes, the sample bottle was added with
15.0 g of sodlum bicarbonats, immedistely sealed tightly, and shaksn for ssveral ten ssconds to dissolve
the sodiumn bicarbonais. The condliion In the sampile bottls thus treatsd cormespondad to that filed with
carbon diaxide gas In & volume 4.0 timas the voluma of the sample batfie at 0°C and 1 aim. The sampla
botile was placed onto a fiat plane in an aimoaphere of 23°C and 50% humidity or 38°C and 90% humidity,
and the height of the fill point was read after 2 hours and after 3 to 12 weeka of the storage under the same
condition to obtain the fll point drop variation. A amailer fll point drop variation means a better creep real-
atanca.

6. Mechanical strength and elongation

Meachanicsl sirength and elongation of the body of a sampie bottis were determined In accordance with
the method of JIS-K 7113 under the condiion of 23°C and 50% humidily using s tensle testar manufaciured
by INTEBCO Co.

7. Hoat reslstance

Into a sample boifls, was fifed 990 ml of hot water of a predetermined tempersture, and the boltle was
fightly sealed and {eft at room temperatura for 1 hour. Then the boitie emptied with the content Is vieually
observed whether i deformation accurs or not. Three botties were semined for each run by this meihad
and the lowest temperature at which deformation was observed was axpressed ss the critical ismperature
for heat resistance.

8. Cydic trimer conient (CT contant)

in 2 mi of solution of chiaroform/Maafiucroisopropencl (valume ratio 3/2), were diasolved 200 mg of a
copolysster and the solution wea diuted by further adding 20 mi of chioraform. By adding 10 mi of methanal
fo thia solution, the copolysstar was precipitsted and the precipitats was filtared off 1o obtain a flirais. The
fiirais was evaporaied to dryness and the residus waa disscived in 28 mi of dimethytformamide. This sol-
ution was subjectad to quantiiative analyals by llquid chramaingraphy to determine the CT confent.

The cydic trimer Is the msin component of aligomers which ame by-producad during copolymerization. The
aligomsr adheres to a mold and contaminatee It during the molding of a copolyester, thereby osusing low-
ering in production efficiancy. Themiore, a lower CT contant s prefemred.

BExample 1

inid & reaction vessesl, were charged 8583 parts of dimethyl terephthaiaie (96 mol% of the acid component),
8390 parts of sthylens glycol and 2.1 parts of manganess acetsts telrahydrate. The mbdure wes heated gradu-
ally from 160 o 220°C over4 houmn to complste sster intsrchange reaction. To the reaction product, wara added
470 parta of 1,3-phenylenedicay diacatic acid (4 mol% of the xold componsnt), 1.5 parts of arthophospharic
acid and 1.5 parts of germanium dicodde and the tampersiure was reised graduslly from 220°C while gradually
decregaing the presaure in the palymerization vessel to carmy aut polycondensation at 278°C undar 0.8 foer for
three hours. As a resull, transparent copalyestar chips having an infrinsic viscoally of 0.63 were obtained.

Afar the surface of the copolyester chips was crystaliized in a stiring crystallization apparatus (manufac-
tured by Bepax Co., UBA) at 150°C, the copalyasiar was tanafamead into a stationary aclid phase polymerization
tower, dried for 3 houre st 120 to 160°C under the sirsam of 20 Iierfkg-hr nitrogen gas, and palymarizad for
10 hours at 200°C. The salld-phass polymerizad copolyaster had an infrinsic viscoslty of 0.88, an acetsidahyda
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cartent of 2.2 ppm and a CT content of 0.37 wi'.
A praform was prepared fram the copolyester chips subjeciad io solid phase palymerizetion by using an
injsction malding machine 19-608 manufactured by Toshiba Corporation under the following condiions:
tomperature of nozzie and each part of cylinder: 275°C,
screw rotstion: 100 rpm,
injection time: 10 saconds, and
temperaturs of cooling water for mold: 10°C.
A baitle having 1 Iitsr volums and 300um of average bady thickness was obtained from this preform using
biaxial stretching biow maiding machine of the following conditiona:

prehaster tompersture:  80°C,
biow presmure: 20 kgian?, and
molding cycle: 10 saconda.

Tha reaulis of the messurements on gas permeablily , CT content, fl point drop variation and mechanical
strength and elongation of the boille body are shown in Tabla 1.

Example 2

info an autociave, ware charged 8200 parts of terephthalic acid (86 mol% of the acld component), 470 parts
of 1,3-phanylensdicxy diacstic acld (4 mol% of the acld component), and 3835 parte of etiylene giycol, and
esterification maction was caried out at 220 to 2456°C for 3 houre with stirving under nlirogen gas atmosphers
(2.5 kg/cm?) while distiling off the water produced during the reaction. The esterified product was added with
1.5 parta of orthophosphoric acid and 1.5 parts of germanium diaxida. After 3-hour polycondensation resction
carriad out in acecordance with the method in Exampile 1, transparent copolyester chips having 0.85 of intrinsic
viecosity were obiained. The thus obiained chips ware further subjectsd o the same solld phase polymarization
28 In Example 1 to abisin chipa having 0.68 of infrinsic viscosily, 2.0 ppm of acetaldehyde content and 0.37
wit¥ of CT conlent. One [iter boitie was cbiained by the sams blow maoiding procedure as in Example 1. The
results of messurements on gas parmasbiilty, CT contant, fill point drap variation, and mechanical strength and
alongation of the body of the botte are shown in Table 1.

Example 3

Copalysstar chips having 0.88 of Intrinalc viacoslty, 2.0 ppm of acetaideiyde contant and 0.38 wi% of CT
content after solid phase polymerization was obisined in the same procadures as In Example 1 axcept for uaing
9712 parts of dimethyl tsrephihaiate (87 mol% of the acid component), 6500 perts of sthylene glycal, and 350
parts of 1,3-phenylenadiaxy diacatic acid (3 mol% of tha acii component). A smaller prefanm, in which the neck
length, the outer diametar of the bady and the bady thickness were respaciively 0.8, 0.8 and 1.32 times those
of tha prefonm in Exampla 1, was pmduced from the copolyester chips thus obtained. One [iter botlie was prep-
axred by the same biow moiding method as in Example 1. The results of measurements on gas permeabiiRy,
CT content, fll point drop variation, and mechanieal strangth and slongation of the body of the obtained bottie
are shown in Table 1.

Compaevative Example 1

One Nter baitie was obtainad using polysthylens terephthaiate for molding botie (mamifactured by Japan
Unipst Ca., Lid., RT-343C) by the same blow molding method e in Exemple 1. The resulis of messuremanta
on gas permaabliily, CT contant, fll point drop variation, and mechanical sirength and elongation of the body
of the bottie ans shown In Table 1.

Comparative Exampls 2

Bolid phase polimerized chipe having 0.87 of Intrinalc viscaslly, 2.0 ppm of acetaldehyde content and 0.48
wtl% of CT content were obiained by the same procadure as In Examgple 1 except the use of 8382 parts of
dimetiyl terephthalate (84 mol% of the acid component), 6450 parts of athylane glyool and 688 perts of 1,3-
phenylenadinxy diacetic acid (8 mol% of the acid componant). One liter boltis was obtained from these chips
by the same biow mokiing procedure ae in Exampie 1. The results of measuremeitts on gas permaabiilly, il
point drop variation, and mechanical sirength and alongation of the body of the boltis are shown In Table 1.

Comiderable smount of adhaalon between the chips was cbesrvad when the prepolymer of tha chips were
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crystallized In a stiving crystaiitration apparatus, and many deformad chipe or fused chips of 3 ar 4 pleces were
recognized even after the solld phase polymerization.
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Table 1
Example 1]|Example 2}Example 3 Ex 1 Comp Ex 2
Copolyester Composition (PDDA/TPA)
{mol ratio) 4/96 4/96 3/97 0/100 6794
02 gas Permeability 1 30 128 110 195 1 45
cc_mm/m2 atm
CO2 gas Permeability 6 51 6 50 571 9 96 7 01
(cc_mm/m2 day atm)
CT content (wt %) 1 1 3 62 3
Temp 23°C | 6 weekg 3 .
Fill point [Humi 508 | 12 week N
drop Temp 38°C | 3 weeks N
variation Humi 90% | 6 weeks N N 2 14,
(mm) 1 eks 2 a -
Yield
trometn | 107 10 7 105 101 78
o 1
Mechanical |miceine, ::',,:‘:?,';g 135 136 13 4 131 91
1
strength and Elongatlon| 61 6 618 60 s 59 6 na3
)
elongation e | 114 us 11 9 125 55
Transve se mm?)
directio Bre king
crangth 15 0 15 0 153 16 0 18
or?)
El ngation
e n| 381 31 s 373 530
{8}
Note PDDA is Phenylenedioxy diacetic acid unit and TPA is terephthalic acid unit

hp!
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Example 4

A eimiiar preform as in Exampie 3 was prepared from the solid phase polymerized chips obtained in
Exampla 3. The preform was biow-moided in ona liar botile using a stretching biow molding machine squipped
with & heat ssiting device, and the thus moldad boliie was subjected io heat setting at 150°C for 10 saconds
fo obtain a heat-resaistant botile for fruk juice. The resulis of meamremenis on gas permeabilly and hast resl-
siance of the body of the heat-resistant botiie are ahown In Table 2. There was no daformation In the boltle
when tha bottle was fied with a frukt juice which was stariiizad st 80°C and cooled i 85°C, turned upside down
afer tightly sealing the boitie, and sllowed to stand for 15 minuiss

Comparative exampis 3

One [lter heai-resistent bottie for fruk juice was obisined from a polysthylans tarephihalaie for malding heat-
resistant bottle {(mamnufactured by Nihon Unipet, RT-543G) by the aame biow malding and hast saiting proced-
ures as in Exampla 4. The results of measuremenis on gas parmeability and heat resistance of the botile body
areshown in Table 2. No botile deformation was found when the bottie was filed with a fruit jules of 85°C, trned
upsida down and silowed to stand In the same manner as In Example 4. The bottie In this Comparative Example
3 showed a heat resistance comparstive io that of Exampis 4, bul was inferior in gas barrier proparty.

Camparative Example 4

A bottie for frult julcs was obtained from the sclid polymerizad chips obiained in Comparaiive Example 2
by the same biow moiding and heat eetiing procadures as In Example 4. The result of meesurement on heat
resistance of the bottie body ta shoun in Tebls 2. Considerable deformation was observed through sntire bottie
when the boitie was flled with a frult juice of 85°C In the same manner es In Example 4.
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Table 2
Example 4 Comp Ex 3 | Comp Ex 4

Polyester composition (PPDA/TRA) {mol ratio) 3797 0/100 6/94
0z gas Permesbility (cc mm/m? day atm) 1,04 1,43 =
COp gas Permeability (cc mm/m? day atm) 5 30 § 90 =

Water temperaturg (83°C) [o0] 000 004

Water temperature (85°C) 000 000 x4x

Heat resistance |Water temperaturs (§7°C) [s) 000 X X
Water temperature (89°C) 0AA 00 =
[ Mater temperature (91 C) = 404 =

Critical heat resigten c [ 1] 91 83

Note PDDA Phenylenedioxydimcetic acid unit
TPA Terephthalic acid unit
0 No deformation
A Slight deformation
x Large deformation
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Example 5

into a reaction vasse!, were charged 6583 parts of dimsthyl terephthalate (06 mol% of the acid component),
0380 parts of ethylene giycol and 2.1 parts of manganese aceiate istrehydrate. The temperature of the mbdure
was graduslly rained from 180°C to 220°C over 4 hours to casry out estar interchangs reaction. To the resuliant
product, were added 470 paris of 1.3-phenylenediaxy dincetic acid (4 mol% of the acld component), 1.5 parta
of arthophoapharic acid and 1.5 paris of germanium dicxide. The tamparahaw of the mixiure wes gradually
ralved from 220°C while gradually reducing the preasure In the vessel from ordinary pressure, and polycon-
densation wes caried out at273°C and 0.5 torrfor totel palycondensetion time of 3.5 hours io cbiain transparent
copolysater chips having 0.88 of Intrinslc viecosity.

After the chips were dried in vacuum, a shest having 1200um thicknasa was formed using 40 mmé exruder
(marufactured Modarm Machinery Co.) under the following condltions
cylinder temperature: e,
noxzzie tempenature: 275°C, and
acrow rotation: 40 rpm.

The extruded shast was subjectad to simultansous blsodal stretching in a ratio of 3 imes In both the machine
and transverse direciions by a Long Streiching Machine (manufactured by T.M.Lang Co. UBA) having an inner
temperaiure of 90°C, and then haat sat at 200°C undar tenslon for 120 saconds In an oven

The streiched fim cbiained showad good appearance and superior cxygen gas basrier property (cxygen
gas permeablity of 07 cc-mmim-day-atm).

The streiched fim was further subjeciad o relort treaiment for one hour in an aimosphers of 120°C and
100% reiative usnidily In a pressure cooker (manufectured by Hirsyama Selsalcusho KKC), and oxygen gas
pamasbiiity was again messured. The oxygen gas parmeablity waa 1.09 cc-mm/m?-day-aim, which was sub-
stantially the sams as that befare the relort treatment. Alsc, no change In lis appearance was cbserved.

Example 6

inio an attoctave, were chargad 8200 parts of terephithalle acid (868 mai’% of the acld component), 470 parts
aof 1,3-phenylsnedicory diacetic acld (4 mal% of the acid component), and 38365 parts of sthylene glycal, and
esterification reaction was carmiad out at 220 to 246°C for 3 hours with stiming under nirogen gas atmoaphere
(2.5 kg/com?) while distfiing off the water produced during the reaction. The estarified product was added with
1.5 pavte of orthophosphoric acld and 1.5 paria of germankum diaxide. Than, in accordance with the method in
Exampie 5, coloriess and transparent copolysater chipa having 0.85 of infrinalc viecosity were abtained.

A sireiched fim having good appsarance was obtained from the chips in the same procadure as in Example
G, mxcept thet the stretching retios in both the machine and transverse dimctions wem changad in 3.5 times
reapactively. The axygen ges permesabily of the siretchad fim was 0.85 co-mmim2 day-aim. Also, there was
no changs In cxygen gas permeabllily and is appasrance balore and afier relort reatment slmiler fo Exampile 5.

Examgpie 7

Coloriess and tranaperent copolysster chips having 0.67 of inirinsic viscoaly was obtained in the same
procachse as in Example 5 sxcept the use of 5712 parts of dimethyl terephihalate {87 mol% of the acid com-
ponant), 8500 parts of ethylane giyeol and 350 parts of 4,3-phenylenadioxy diacetic acid (3 mol% of the ackd
companant).

Asireiched fim having good appearance was obtainad from the chipe In the same procedure as in Example
8, axcapt that the sireiching ratios in both the machine and transverse directions were changed to 3.8 imes
respectively. The axygan gas parmeablily of the streiched fim was 0.98 co-mmimt-day-atm. Alao, thare was
no changs in oxygen gas permeablity and ks appsarance before and after the retort treatment aimilar to
BExampls 5.

Comparative Example 5

A sfretohed fim having good appearancs was obtained fram PET for packaging fim (Disfoll-H marmnufec-
fured by Diafol Company, Limiled) in the same procadure as in Example 5. The oxygen parmeablily of the
atreiched fim was 1.58 ccmmim?-day-atm. Although aimost no change was obasrved In the cxygen gas per-

meablity before and after the same retort treatment as in Examnple 5, the oxygen berrier property waa Inferior
to thoss of Examplea 510 7.



Comparative Example 0

Transparent copolysster chips having 0.08 of inirineic viscosily was obtainad in the same procadure as In
Exampie 5 except the use of 382 parts of dimatiryl terephthalate (84 mol% of the acld component), 8450 paris
of ethylens giycal and 698 parts of 1,3-phenylenedicxy discetic acld (8 mol% of the acid component).

The axygen gas permeabliity of a siretched fim obtained from the chips in the same procadure es in
Example 5 was 1.18 co-mmvm?2-day-aim, heing a litls krfarier In gas basrier property compared with that of the
fim In Example 5. The film of Comparative Example 8 had a bad sfreiching property, a tsndency of non-unfform
siveirhing, uneven fim thickness and inferior appesrance.

Comparative Example 7

A sirsiched film was obtained In the same procedure & In Comparative Example 8 excapt that the sirelch-
ing ratics In both the machine and transverss directions were changed to 9.8 times respectively. The atretching
preparty of the fim was poor and the film had a tendency of non-uniform streiching, uneven fim thickness and
inferior sppoarance.

1. A copolyssier comprising:
a dicarboxylic acid component compriaing:
(a) 80 to 89.5 mal% of units derivable from terephthalic acld or an astar forming dasivative thereof, and
(b) 0.5 to 4.5 mai% of uniks dariveble from a phenylenadioxy diacetic acid or an estar forming derivative
thereot; and
a diol component.

4 Acopolyesier according to claim 1 which has an intrinsic viscoslty of 0.4 ip 2.0, the intrinalc viscoally baing
determined at 30°C in a 1:1 by weight mixad salvent of phenal and tetrachioroethane.

1 A copolyester acoording 1o cisim 1 or 2 wherein the dicarbaxylio scld component comprises:
(=) 80 to 99.0 mal% of the units derivable from terephthelic acid or an astar farming derivalive thereal, and
{b) 1.0 to 4.0 mal% of the units derivable fram phenylenadicxy diacetic acid or an ester forming derl-
vative thereal.

4. A copolyesier according o any one of the praceding daima wherein the phenylsnedioxy discetic acid s
1,3-phenylenedioxy diacstic acid.

& A copolyester acoonding to any one of the preceding claims whemsin the diol component comprises
sthylens giyeol.

€. A container, sheet or fim which camprises a copolyesiar as definad in any ane of the praceding daima.

7. A procasa for forming a copalysster hallow containar which comprises:
forming a preform by injection molding or extrusion moiding of a copalyester ea defined in any one
of claims 1 1o 5, and
subjecting the preform to a biaxial-stretching blow moiding.

6. A process according o cisim 7 which further comprises hest setting the biown-moided product obteined
in the blaxial-siretrhing biow molding step.

9. A proceas for forming a sireichad copolyester fim which comprises:
injection molding or exdrusion molding a copalyester aa defined in any one of clalms 1 to 5 to obtain
@ shest, and
eireiching the sheet In the machine direction or traneverse direction.

10. A process acconding io claim § which further comprises heat setting the siratched fim obtained in the
siretching step.
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BLOW MOLDED ARTICLES Paicst 1-O-F Publa. No. 64624/1984 diaciosts
malded articies formed from polyalikylens soch
This applicstion s & contimation of application Ser. No. ™ or copolymers thereof as pack-

02N29914 filed Mar 11, 1993, shandomed, which is a
contisstion of Sec. No. 07/565,993, filed Aug. 20, 1990,

FIELD OF THE INVENTIEON.
mm*wﬂwm-ﬂdﬂﬂ:l:mh
tansperency, ml!. gas bamder propestics and eco-
BACEGROUND OF THE INVENTION

Hegctofore, glass has bosn widaly usad as 2 material for
contaipers for seasonings, food ofl, Hquors such as beer snd
saks, cooling beverages such as carbosstod drinks and the
Hke, cosmetics,
arc relatively high in mamnfactizing cost, thongh they are
excellont in gas burier properting, and therefore nsually they
are recovered after nes and recyclod for ro-use. The dracy-
backs isherently associsied with the glass contalners,
bowever, wore sach that bocsnse of heavinass for thedr alxn,
they increase in shipping cost and, mareoves, thay are Hshie
to bresk and not convenient for handling.

In arder to overcomo such drawbacks as mestioned
sbova, vaclous plastic containers have come to be used in
pince of the glazs containers. Virions plastic materials are
wsad for the plastic containers, acoonding to the kind of Siems
o bo pecscrved thomin and the prpose fixr which the

presacved ftums are used. Of theo plmtic materials, paly- o

athylens terepirthalate is osed as a matexial, boceme of it
excelieat gas barrier propectios and for com-
tainers for coamatics snd

soascnings, codling beverages,
dotergenis: In thess plastic conteings's capecially for beer or

curbopsted drinks where the most soverity of gas barrler o,

proportics is zequired, i may be sald that cvea polyethiyleno
texophshaints {s aot sufficient to mest such sovere requiro-
ment. When thees coutainars requixing

propestios are intended © be mansufactuced froe polyetiyl-
ene toxnphthilate, & was
propextics of the resniting’ contafser by lscressing sxid
container in wall thickness.

In the stirmpt as mentionsd sbove, howover, there was
Mlpﬂ&ﬂ&hnﬂﬂqﬂdm
higher than thet of thin-wall botties, bocanse the amomt of
the polyethylear terephthaletn necessary for forming the
thick-wall botfies are large in comparison with thin-wail

Under sach clocumstances, thero Is an
botties excellant in gas barxier properties oconomicsl
afficioncy from palyethyloas terephihalate by highly
ing the polycthylens terephihalste used therefor. Botfles
mude of highly arfested

Recessary 1o fmywove ges barder
becomes 4

attenpt © cbala %
and

Japanses Patost L-O-P Publa. No. 167817/1903 discloses. -

copuolyesters obtained by copolymedization of isophihalic
acid ss diowboxylic acld, and ethylens giycal and 1,3-bis
Z-hydroxycthoxy)boazens

s a dirydroxy conmpound oom-

ponext.

Forther, there bas been made a proposal to mummfiasctare
boities excellent in gas barrier propexties by nsing polyeth-
ylene tepephthalate resin compositions, prepemd by mixing

g3 Polysthyims terophihalste resins with other resins.

For cxample, in the specification of Japamase Patent
Application No, 20573%/1987 previonaly filed by the presest
spplicant, thero ars proposed PET resin compositions havizg
gas barrier propertiss capshis of withstanding prosorvation
sad shipmaentt of carbonated drinks, sald vesin compositions
canygwising a biead of PET resin and polybydroxypalysther
rosin. The costainors molded from e sbove-mentiomnd
FET rosin compositions are supericr in gas barrier propastics
to containeys made of conventional PET resias,

Parihormom, the present appiicant proposes by way of
Japanese Patentt L-O-P Pobin. No. 72051/1986 PET realn
exccllent in said PET resin com-

composiiicas
poaitions being cbtained by mixing PET main with copoly-
mestsed polyester reafus.

Incioding of comrse such propossls as refixrod to sbove,
the rescarches in and gas barder

imgproving tansparency
properties of FET resin compositions have herotoliors bestt

- dirocted to place importance ou the constilntion of PET resis

and no sitention hes bean fornsad om the doaw
mtio to be at the time whea blow molded aticins
such as comtainars are prepared by stretching PET rosin

7

nl

The prasent invention is fxtended to salve such drswhacks AV

odemt- sssocisted with the prior st as mestionod sbove, and an

abjoct of the invention is to provide blow maided srticies

torephthalate muy be ~  Molded fram copolyesters, sskd molded articles being excel-

obtained orienting thick-wall In this Jant in moldability and ges barrier propertivs as well as in
m‘?.{.,,.w...m""".m;:,  tansparsncy, and also excallent ia coonomicel efficiency.

thick-wall prefiorms sve gradually cooled in the course of the
highly arlented

Mpﬂn-wm“-mhnl.mh
sclved by oaing pweforms formed from polyotinylene teeph-
thalste high in intxinsic However, the me of

A forther chiect of tho favention s ®© provide tiow
molded articies molded from palyester resin compositicns

SUMMARY OF THE INVENTION

high in istrinsic viscosity The first blow molded srticies of the present Invention are

polyetirylons terephthalate
involves apothey problem that sach

¢5 charsctreixed in that the biow molded sriicles sre composed

Iste as having a high intrinsic viscosity is podr in streteh-  of a copolyester having an intrinsle viscosity 1] of 0.5-1.5

abiiity or maldabliity and also cxpomsive.

di/g fooned by cstxification of diembaxylic acld with a

G“‘}

Y

o

/
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3
dikydroxy compound componest and a
hydmoxy compound, sald dlearboxylic acid 0-80
mal % of torephthalic acld apd 20-100 mol % of isophthalic
acid, said dibydroxy compousd composest compelsing
10-95 mal % of etirylene giycol and 5-50 mal % of 5
md sald polyfanctionsl
compound ot loast thres groups
and haing nead in a0 amoust of 0.05--1.0 mol by part bassd

on 100 mol by part of the dicboxytic ackl, and e highly
cxiented so that the strotch Indax defined by the following

equatiogs bocomes not less thae 130 am-
Tnineral wilows of avleobed bottle

e = e e *
(ki cgper pocion)
Inkenal snfocs sme of oxiend boitls
s- =
(mintig g pndn)

The scoond biow molded articles of the investion are

acid with a diirpdroxy compoand componest, ssid dicar- .
baxylic acld conpising 0-80 mol % of acld
and 20-100 mol % of isophthalic scid, snd sxid

The forath blow molded sticles of the irvemtion am
Whhuhﬂunﬂddﬂum
having an intrinsic viscosily [n] of 0.5-1.5
ety giyc,sid dcubomyti ackd comeaisog £0-009
mol % of terepivhalic acld and 0.5-30 mal % of 2.6-
maphthalenedicarboxylic ackd, and am highly odentod so
gumm-wmmuum
an
'The fifth biow molded asticles of the investion are chay-
acterived in that the blow molded articles am composed of
.mmnmmm of 0.5-13
difg formad by estmification of dicwhoxylie ackd with
ctirylons giyeal, sald acid comprising 85-99.5
mal % of terephihalic acld sad 0.5-15 mal % of isophthelic
achl, and se highly oriented so that the styeich index as
dafined above boooanes ot loes than 130 em.
The sixth blow moldad asticles of the invostion are
charncterized in that the blow malded articies are caonposed
of a copolyester having an Intrinsic viscosity (1) of 0.5-1.5

]

4
diig formed by estecificstion of dicmboxylic acld whh
othylens giycol, said ackd 85-99.5
mol % of tecephthalic acld and 0.5-15 mol % of aliphatic
dicusboxylic acld of 6-10 cubon afters, and are highly
orlented so that the streich index s defined sbove bocames
not loss than 130 cm.

Tho sovesth blow molded sticlos of the invention are
charactorized in that the blow mokied articies are composed
of a copalyester heving an ixtrinsic viscosity [v] of 0.9-1.5
dig formed by esierificstion of acld with a
dihydroxy compomnd commponent, said diirydroxy componnd

component comprising 85-95.5 mol % of ethyleas giyeol

llllDS-lS:llﬂ % of ssopentyl giycol, and arc highly
ogieated 8o that the stresch index as dafinad sbove bocomes

Tho cighth biow molded articles of the lnvention s
characterized in that the hiow molded articles aro

campenent, sald diryéroxy coenpomd

compising 85-99.5 mol % of ctiryloms giycnl

and 0.5-15 mol % of and are highty

Mnuumm-mmm
oot lom than 130 cm.

‘Tho ninth tiow molded articles of the invention s
charaoteried in that the blow moldod articles s
dlmIIMQnMMm]dM-U
dify formed by estecdification of tecephthelic acid with a
dilrpdrary componnd cosnpopent, sxid diydroxy compommd

component camprising 93-98 mol % of ethylene glycol and

L?uiidmmm-mwn

ghmm-mmuunuuum
cm.

The tath biow molded articles of the invention amo
charactarized in that the hiow molded articies are

and a polyfunctionsl nid dicarhoxylic
ackd conguising 0-80 mol % of tmophthalic scid and
20-100 mol % of isophthalic sald com-
poond covpising 10-85 mal % of ciirylme
Biyeol and 3-90 mol % of 1

benzens, and sald polyfonctions] bydroxy componad having
at Jonst three groups and being used in an amount

of 0.035-1.0 part by mal based cn 100 parts by mal of the
dlcatbaxylio anld, and are highly criented so that the sirotch
index as dofined above beecanes not loss than 130 em.
‘Thoe cloveath hiow molded articles of the fxvestion are
chaacierized ia that the hiow molded articlos o

camponnd composent,
0-80 mol % of texuph-
thalic acld and 20-100 mal % of isophthalic acld, and said
me 550 mol % of
1,3-bis(2-hydroxyethoxy)boenzene or 1,4-bis
and 10-95 mol % of ethrylean
glycol, and arc highly arimted o0 that the stetch index as
defined above becomes more than 130 cm.
The tweifth blow molded articles of the invention are
Mhﬁnﬂnlﬂwnﬂﬂnﬂdﬂnm
of a palyester resin camposition comprising [A) 30-99% by
weight of a palyethylene terepisthaiste resin and [B] 1-70%
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hydeoxy compound having
st lcast thoes hydroxyl amd belng usod in an amoust
of 0.05-1.0 part by mol based on 100 pacts by mol of the
dcasboxylic arid, and arc highly ariasted so that the streich
Index a8 defined sbove bocomes aot lose than 130 cm.
The fourseenth blow molded articies of the investion are
chamcterived in that the biow maolded articles s composed
of g palyesier resin

dilyndroxy canponeat
ummmwﬂm-ﬂm-w
dlcarboxylic acid

estar formed by esterification of
mmﬂdnww
acld of 6-10 cabon stamns with efirylens glycol, and are
highly oclenind so that the streich indax s definéd shove
bocomes not less than 130 com.

BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 is a rough sketch {insirative of the blow.molded

axticlo of the preseat invemtion.
1 Riow sobal wticls ' 2 Do pation
3  Upper dianider portkm 4 Holy et
§  Lows shesbisr petion § DPotiom poetios
DETAILED DESCRIFTION OF THE
INVENTEON

The blow moided mticles of the
{llostruted bellow ia dotail. Pimst, copolycsters and polyester

resin compositions fram which the biow moldod articies s @ inciude metallic

formed are fiinsivated hevelnafior
Copaolyester -
The fixst biow moided articies of the pxescnt invention aro

6

In the copolyestars as finsirated above, the carboxylic
acld used comprises 0-80 mal %, prafocsbly 0.5-50 mol %
sad especiatly 2-50 mol % of terephthalic acld and 20-100
mu %, proferbly 50-59.9 mal % and espocially 50-98 mol
% of lsophthalic acld, and the dilxpdroxy compound com-
ponsnt used comprises 10-9% mol %, praferably 15-90 mol
::mmms—mms.mm—umd

1,3-bis(2-kydraxyothoxy)bonzme.

Porthyez, the palyfinctional hydroxy compound used has
at loast thren groups and weod In «n amount of
0.05-1.0 part by mal, prefierahly 0.1-0.9 part by mal basod
con 100 perts by mol of the dicmboxylic acid,

Whan blow mnided mticles are prepared from copolyes-
mmwmmﬂﬁlm
55 compound component and a palyfunctions] hydroxy com-
pound in the proportions as defined sbove, the resulting
hiow molded srticies ere found to have such advantages that
they e szcallent in pas berxior and

pupetios and tansparoncy,
favorabie in ooldshitity with no ioogniacity in thicknses and .

sall in shriskage factor

Exampies of the palyfusctionsl kydroaxy campotnd osed
prefaably incinde irimethyloimethans, trimethylolathans
and trimethyloipropans, and of these componnds, prefarred
is timetirylolpropane.

‘The shove-mestionad copolyesinra bave an
Intrinslc viscoslty [1], as meaymred in a2s*
C., of 0.5-L5 di/g, prefershiy 0.6-12 di/g and ospecially
0.8-0.85 difg.

Ths shove-mentionsd copolyosters and sach copalyastens
21 will be mentionsd later may bo prepared In acconiance
with tha kmown techniques amployed con-
ventiozully in preperiag polycthylsns terephibalate. The
dloboxylie scld may be fod, s such, 1o the reaction
sysicm, or may be fed in the form of dislky] ester or diol
ooter thereod.

Forthar, the disydrmxy compound compossnt may be fad,
as such, to the reaction systean, or may bo fiod in the foom of
dilywiroxy ester of catboxylic ackd,

adimixtays of two or mare. The calalysts may be fod to the
reaction system st the inftial stage of estenification reaction

5 of csier interchange reaction, or may bo fod to the resction
aysiem. before said initia]l sege moves o the estago of
. Toaction.

At the tima whea the polycondensation is inltiated, thers
may be meed varions additives such as calalysls fir ostwr
inteachange reaction naed st the thne of propariag polyeth-
¥icas tarcphthaiste, inhibitors for disthylems giycol
formaion, hest stabilizers, light stabliizers, lnbricants, pig-

prcscat invention aye  mamiy and dyes.

mmhmmmum
compounds of calclum, magmosium,
lithhwm, xine, cobalt or menganese, and thess matallic com-
pounds may be in the form of an oxide, bydeoxide, batide,
acid mit or oxganic acid alt. The inhihitors for
mmmmm-w
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phospheric acld, phospharous acld, kypaphosphorous acid ~ propamediol, 1,4-butamediol, noopontyl glycol,
cyclohexanedicl, cyclohexamedimethancl, 1,3-bis(2-

Theo copalyesters tsod in the iovention may be prepared  Mydruxycthaxy)bowzens, 1,4-his(2-hydronyethoxy)benaene,
Iqﬁnhwnmﬂtmhd:h-; ormaybe  2,3-bis(4-f-hydroxyethoxyphenypropane and bis(4-fi-
prepared, under certaln circamstances, by the solid phase 3 hydroxyethoxyphestyl)suifons.,

polyomdeasstion of the melt polycondansation techaiques. mmmmuuudwum:

In the me} polycondensstion s mentioned above, there  farmad from a copolyester obtained by estecification

may slso be employed the so-called direct polycondomsation ~ dicarboxyfic acid with a diliydroxy compound companent.
technique or the so-callad ester interchange polycondenss- In the copolyesters masiicmed shove, the doxrboxylie
tiom techaique. That Ls, tha melt copolycondensation maybe 9 geid comprises 0-80 mol %, preferably 0-30 mol % of
emxied oat, for exanipls, by & process wherein a condenssls tarspihthalic acid and 20-100 mol %, prefiarshly 50-100 mol
of tarephthalic ackd and {sophthalic acld, or dextboxylic % of fsopirthalic acld, and the dhydroxy compound com-
acid consisting csscntially of theso acids, or ester dexivative  pomast comnperisns 3-90 mal/%, prefenbly 10-85 mol % of
therenf with ethylems giyeol, 1,3-bis(2-hydroxyethaxy)  1,3-Bs(2-hydroxyethoxy)benzene or 1,4-bis(2-
bouzene, polyfimctions! kydroxy compound or a condensate 1% hrydronyethory)bonzens and 10-55 mol %, preferably
thareod with the dlomboxylic acld is allowed to undergo,  15-90 mol % of cthylens giycol
dﬁﬂnlhcm.mcﬂ- The sbove-mentioned copolyesters desimhly have an
changs seaction, proferably at 100°-280° C, to fam the jperipgic visooslty -mnmuw
initial polycondensate theroof, and the initis] polyconden- » t‘..d'ﬂ.‘!—l.!dlf.[.n:“y

vacoo or in an inort gas siream under sgitation. a'l:ldul m'm pllmllmlll "‘I

copalyesters may a9 fetics. .
popared by sibjecting the copolyoster obtained by the melt h ing the ot sioned yesters, thero

technique fixther to salid phase polycon- miy
muwmurrmcu eteo bo wsod, In addhion ﬂlﬂﬂﬂ%
w'mhﬂmnuﬁ:mw-mmmu mmmmuluhmulw

and ethrylese giycol need s the dixydroxy compouad
mmupuunumn:;mdua ¢ other dibwet "
chhmuhnmp' aroa mm:lnm-&hdb’hmz
mmmmmuumgsm mmwlh obtained "ﬂ:qh
demboxylic acid with a dikydroxy In the copolyssters as obtained sbove, the
and 1 poiybeactional Eydruzy cormpound. I the copolywims 8 cumprises 80-95.5 mol %, profatiy 90-98.5 mal %
m {Iinstrated shove, the dicarboxylic acki wsad comprises ewmamutmum
£5-59 mal %, preferably 90-99 mol % of terephttalic ackd . 0l % of 2,6-mepithalenediosboxytic acid.
md the dhydoxy compound ecnponest used. compeises &mnmmm’:hh
§0-59 mol %, preferahly 85-99 mal % of ofhiyleas glycal omuzs-c..dn.s-umﬁmww
and 120 mol %, preforably 1-15 mol % of 1,3-his2- dig.
hydroxyethoxybenzens, 43 The copalyesters as {fhntruted sbove sre cxcellent in gas
Purther, the polyfuactionsl hydroxy compound tmeed has ~ basfer properties and tomsparency, and also excellont in
ot lesst thres hydroxyl groups and used in sn amount of  moldebility or stretchahllicy.

on 100 parts by mol of the dieatbaxytio acid. also used, in addition to acd and 26
Ths copolyosters mentioned sbove desirshly have as g, asphthalencdicarbaxylic acid nsed as the dicarbaxytic acds,
intinslc viscosity [1]], as mossured in o-chiorophencl 88 25°  other dicarboxylic acids in such an amount that no chazse-
C, of 0.5-15 difg, preferably 0.6-1.2 dig. " texisties of the remiting copolyester are marred, for exenple,
T preparing the shove-mentioned copolyesters, tharomsy %0t more than 1 mol %. The other dicsrbacylie acids ussbie
bo teed, in addition to tarephthalic acld apd isophthalicacid  hereln incinde isophthalic acid, phthalic seld,
mentionsd sbove, other aclis in mxh aa 33 2-methylerephihalic acid, ctc,
mmount fhat chamcteristics of the [ ] In addition to giycal used as the dibydraxy
ot marred, for cxample, Rot more than 1 mol %. Tho ofher  componnd componeat ia preparing the men-

2-mothyherephthalic acid, 2.6-naphthalenedicarboxylic  compounds in such s amonnt that no churncterlstics of the
acid, etc. @ remlting copalyvster are manred, for exampin, not more than

In addition to eothyleme glycol and 1,3-bis(2- 1 maol %. The ather dihydroxy compounds nsshis hareln are
hydroxysthaxy)beneene used in the investion as the diky-  diirpdroxy ootrpomsds of 3-15 catbon atoms soch as 13-
droxy compounds, there may also be nsad other diydroxy =~ propanediol, 1,4-butasediol, meopentyl glyeol,
cyclochexanadiol, cyclohcxsnedimsthanol, 1,3-bis(2-

rosulting copalyester hydroxyethoxy)benzens, 1,4-bis(2-iydroxyethaxy)benzens,
1 mol %. The other dirydraxy compounds nsshis harein sxe ~~ 2,2-bis(4-f-hydroxysthaxyphenyl)propase and bis(4-3-
dikydroxy compounds of 3-15 carbon stosiis such a1 13-  hydroxyuthoxypheayi)sulfons.



5,641,548

The fifth blow molded axticies of the invention seo formed -

fram & copolyestar obtained by esterification of dicarboxylic
ackl with ethyless glycol.

Inthe o mentioned shove, the

demboxylic
acid comprises $0-99.5 mol %, preferably 90-59.5 mol % 3

ol terephthalic acld sod 0.5-15 mol %, prafebly 0.5-10
mal % of lsophitulic acld.

The shove-mestioned copolyesters used in the invention
desirahily have an inirinalc viecoslty [1], as messored In

o-chlorophenol at 25° C., of 0.5-1.5 di/g, prafemably 0.6-1.2 1°

d/g. The copalyestes having this intrinsic viscoslly of
0.5-1.5 dVg are axcellont in mechanical strength and also in
malt maldahilty.

In preparing the shove-mentioned
dnhmd.hlﬂhlbwlddlﬂm
acld necd as the dioarbaxylic acld, other dicatbaxylic acids
in mch an amoost that no characteristicy of the melting
w“n&hmumlﬁnlnﬂl
leld 2-msthyltorephthalic acid, 2,6-

acid, otc.

In additica 10 ethylons glycol used as the dilyydroxy
oomponad there may also bio used other dhy-

oomponsat,
droxy compounds fn sich an amount that o chamcieristics 4

of the resulting copolyester are marred, for exansple, not
maxo than 1 mol %. The ofher dikydroxy compounds usahia
hevein are difiydroxy compounds of 3-13 caxbon sioens mch
s 1,3-propanedinl, 14-butancdicl, neopentyl plycol,

cyclochazanedicl, cyclohezanedimethanol, 1,30i8(2- o5

hydrexyethoxy)benzans, 1,4-bls(2-hydraxyethoxy)benzemn,
2,2-bis(4-f-hydroxysthoxyphenyl)propane snd his(4-B-
hydroxyethoxyphegylsalfoms.

The sixth biow moldad mxticies of the Invextion are
formed firom a

dicarboxylic acld with efirylene glycol.

In the copolyestars as mentionead shove, the dcacboxylic
acld comprises 85-99.5 mol %, 90-99.5 mal %
of terophihalic acld snd 0.5-15 mel %, 05-10

mal % of aliphetic dicarbonylic scld of 6-10 carbol atms, 40

Bxamples of the aliphatic dicsrboxylic acid used incinda
adipic acid, schacic acid, etc.

‘These aliphatic dicarbonlic acid may also be nsed as 2
mixtore thereof,

Of theso dicwrbarylic ackds, particulaly pro- ¥
fixred is adipic acld or sabacke acid.
When the suoust of the achd of

6~10 cmbon stoms used is 0.5-135 mol %, tho remiting

WhWhmdhmh Py

moidehility or stretchebiliry.

In prepeying the shove-mestiossd copolyesters, there mey
sleo ueed, in addition to tecnphthatic acid aad aliphstic
dicsrboxylic acid used as the dicarboxylic acld, other dicar-

boxylie scids in mch an amount that no charmctedistics af the 5y

remulting copolyoster are msared, for cxsmple, not more than
1 mol %. The other dicasboxytic ackis usbis barols incinds
Isophthalic acld, phihalis acd, w acid,
25-dinsphthslsssSicrboxylls acld,

I addition to ethyleas mu-ﬁ-mo

mmhmmummm
draxy compounds in sach an amount that oo charicteristics
of the copolyester are maned, for examgpie, not
mare than 1 mol %, The other dihydroxy componnds nsabis
harsin ape dilpdroxy compounds of 315 carbon stomns such &
a 1.3-m-=¢in1. 14-butanediol, ncopeatyl glycol,
cyclochexanedical, cyclohexansdimothanol, 1.3-bis(2-

acide ussbio herela incinde phthatic .,

obtained by esterification of 35

10
hydroxyethoxy
;Te. 2,2-bs (;

The shovo-meniioned destrably have an
intrinsic viscosity [1)], as measured in at25°
C,of 05-L3 di/g, 0.6-12dl/g. The
having this intxinsie viscosity [n] of 0.5-1.5 sre excallent in
mochanical stremggh and slso in melt moldahility.

The soventh blow molded axticles of the luvention are
formed from a obinined by estexificstion of
terephtialic acld with a dihydraxy componpd componsnt.

In the copolyesiern as cbinined above, the dhydroxy
compound componest comprises 85-99.5 mol %, preferably
15 90-595 maol % of giycd md 0.5-15 mal %,
Mu-mml‘ldmm

In prepacing the shove-mantioned copalyesters, thers may
also be wsed, in addition to tarcpihthalic acid wsed as the
dicarboxylic acld, other aclds in such an
mmount thet no chaacteristics of the resaiting copolyester
are mayred, for exampla, not mare than 1 mol %. The other

acids usshle herein incinde acld,
phthalic acid, 2-methylterephihalic acid, 2,6-
naphthalenadicarboxylic scld, atc.

nmumm-ﬂwmu-

as the dihydrazy campound conponant in preparing the
mwmnnmmuum
dilrydeoxy in such s amount thet 50 chevacher-
istics of the copolyester are marved, for example,
not more tham 1 mol %. The other dilydeoxy compounds
usablo herein are dhydroxy of 3-15 eatbon
atoms such as 13-propamediol, 1,4-butanadiol,
cyclochaxasedicl, cyclchexanodimsthanal, 1,3-bis(2-
Tydraxyethoxy)benzem, 1,4-his(2-hydroxyethoxy)henvene,
2,2-bis(4-fi-hydroxyethoxyphenylpropene and bis(4-p-
hydroxyethoxyphesylsuifons.

The sbove-nuatiossd copolyosters used in the {fovention
desizably have an inixiasle (n], ns méasured in

dlg. The copolyestars
03-15 di/g amo excelleat in mechanical sovagth and also
oxcellest In mekt moldahility.

The eighth blow moided mticles of the invention are

compound
$0-99.5 mal % of ethylens giycol and 0.5-15 mal %,
peefurably 0.5-10 mei % of cydohexsnodiknsthancl.

In preparing the shove-mentionad thare may
also bo used, In addition to acid nsed as the
dicarbozylic acid, other dicwboxylic ackds in such an
amoust that no characteristics of the

copolyester
are marmed, for example, a0t more than 1 mal %. The other
diestboxylic ackds ussble harein incinds Isophthalic acid,
phthalic acld, 2-methylterephthalic acid, 2,6-
anphtalenodicxrbaxylc acld, otc.

In addition to ethylane glycal and

wed = the dirpdroxy compoond componest in prepering
the sbove-mentioasd copolyesters, there xouy siso bo meed
other dirydroxy compounds in such an smount that no
characteristics of the copalycster are marred, for
axampls, aot more than 1 mol %. The other

pestyl glycol, qyclochatanediol, 1

Ybcnzens, 14-bis (z-mmm
(4-p-hydroxyethoxyphomyDpropane and
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1
benaene, M-Hla-lzmm 22-hlu;
hydroxyothoxyphenyl)propano and bis{4-p-
hydroxyethoxyphenysalfone.
L have mmﬁh‘:muh
, &8
mo-wml:tlzs'c..do.s-l.sm 06-12
The copolyesters having this intringic viscosty [1] of
0.5-1.5 di/g s excellont in mechanical streagth and also
oxcellont in melt moldahility.

The xisth biow molded srticles of the iavention are
forond froun a

compound
In e copolyesters as obiained sbove, the
25 mal % of diethylens giycol
axre marred, for exampla, not more than 1 mal %. The other

acids meshie herein incinde
m‘b acid, 2-:mnl:llyltlmplll:ill.l’.e!':l‘;I.('l,in fﬁﬂ-‘
naphislsmadicnborylic

achd, ete,
In addition to ethylens giyeal and distiylome glyool osed
ulhdllyt; camponent in preparing the

Py ﬂ:-l-z-lnuuldu
alqlllnll amoust character-
nnnﬂ,nm
not more then 1 mal %. The other dilryydroxy compounds

dl/g. The copolyesters having this intringic viscosity [n] of
0.5-1.5 dig are exocllent in mochanical strongth aad alwo
axcaollent {n nwit moldshility.

The tenth blow moided asticles of the fovestion ao

formed from a contalning [A]
95-00% by weight, prafershly 96-08% by waight of &
palyethyiens terephthalsts resin and [B] 1-5% by weight,
preferably 2-4% by weight of tho copolyester med in the
first blow molded acticies of the invention, sald copolyester
baing obteined by esterification of dicarboxylic ack] with &
dibydroxy component and a polyfanctional

hydroxy compound, said dexrboxylic acld 0-80
mol %, preferably 0.5-50 mol % snd 2-50mol %
of texepiyhalic acid and 20-100 mal %, prefershly 50-99.5
niiﬂqdlw“midwmuﬂ

dilrydrozy compousd componest comprising 10-95 mol %,
mmmsdmmﬂmmq
prefecsbly 10-85 mol % of 1 )
bemzena, and said hydroxy
#t loast threo bydroxy! groups and belng vaed in an moont of
nﬂ—mmbymd.mo.l-o.spnh’nﬂhd
on 100 parts by mol of the dicmboxylic acld.

The sbove-mentioned copolyesters desirably have an
Intrinsic viscosity [1)], a2 meamred in o-chilopophenal at 25°
C, of 0.5-1.5 di/g, profexsbly 0.6-1.2 dUy.

Inciode, fior companant tnils derived from isoph-

thatic acld, phshalic acld, naphthslenedicarhoxylic acid,
acld, ate.

hlndwlmhqlﬂﬂlnuhwhﬂum

there are preseut the temph-

thatic ecid units in sn amount of wsnally $0-100

mol %, proferably 70-100 mal %, the sromatic dicarboxylic
achi component nnits other tum the terephthalic acid com-
poncnt updts {n an emount of usoally 0-50 mol %, prefershly
o-aoms.mmm units, Lo, the

mmh-mdmso-mom
%, prefacahly 70-100 mal %, the diol component nalis other
than ethylme glycol componcst wnits in an amomnt of

polyethylme terephthaiste resin
degipsibly hes an intrinsie viscoaky [r] (as messured in a 1:1
by waight mixed solvent of phenal and totrachlorocthane) of
usally 0.5-L5 di/g, prefesably 0.6-1.2 dl/g, a malting polnt
of usmlly 210°-265° C., prefanshly 220°-260° C, and a
giass tansition tempersture of usually 50°-120° C., prefer-
shly 60°-100" C,

The polyester resin compositions :;M
mentionad torophthalats xosin copaly-
umm]nhmm-u[:]um-n

E
h
|
;

ss-mw
polyethylcoo
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resin weed heredn is the

phthalic acid, z-mg'ltmphlhluc acld, 2.6-
naphthalenedicarboxylic ote.

In addition to ethylese giycol used as the dihydroxy
ocxmpound in prepering the above-mentioned copolyester,
there mxy also be wed other dihydraxy in mch
s omount that 8o chavactoristics of the
iy compounia sl heets b Gyl oo

e -
pounds of 3-15 cubon stoms each as 1,3-propanediol,
14-butanediol, neopentyl glycol, cyclochexanediol,
cyclohaxsnodimethanal, 1,3-his(2-hydroxyathaxy)benzene,

1,4-bis(2-hydroxyethoxy)beazene, 2,2-bis(4-p-
hydroxyethoxyphenyl)propane and bis(4-p-
hydroxyothaxyphenyDmifons.

‘The sbove-mentionsd copolyester nsed in the fxvention
desirmbly has an infrinsic viscoslly [n]), a3 meawwed in
muﬂs'c.d'o.s-um 06-12

having this intrinsic viscosity [1|] of
0.5-1.5 dlg is excellent in mechenicsl siremgth snd also
excelleat {n molt moidability.

The thirteenth blow molded mticies of the Invention are
formed from a palyester meain composition contrining [A]

s fication of

© Th

a &

14
80-95% by weight, prafershly
mm%_wmmm:z:w

mmm&wmwﬁ
dicartbaxylie A dhydroxy compousd
hydroxy compound, ssid

campound eamponent comprising
Mﬂidﬂhﬁdﬂ&-ﬂnﬂﬂm
13-bis(2-hydroxyethoxy)benzess, snd

10-85 mol % of

bydroxy eompound having st least ino
Iydroxyl groups and being used in an amount of 0.05-1.0
p-uwnuh-unmmbymdhw

mmmmmmmn
the samo as used in the tath blow molded siticies of the

o invention.

"The fourieenth hiow moldod articles of the Invention se

containing terephthalic
of 6-10 carbon stoms with cthylens glycol.
polysthiylons terephihalste resin [A] used hereln Is
the samn a5 used in the tenth blow malded articles of the
fnveation.
The palyester resin [B] used, together with the shove-
mestioned polyethylone terephthalste resin [A), In the

45 above-montioned forxtrenth hiow molded articles of tho

iovention is selscind from the groop consisting of the reains

und copolyesters mentioned belovy.
{D) Polyethylens resin
The polyetiylane resin used In the invention

530 desliably coutsins not icss than 60 mal %, prefersbly not

leas then 80 mol % and especiaily not loes than 90 mal % of
othylons-2,6-naphthalste units derived from 2,6-
saphthelenodicarbaxylic acid and ciirylans glyedl, and may
conialn Jess than 40 mal % of structoral units other than

ethylana-2 6-aaphthalate.
The struchxal meits ofher than
incinds thoss dexived from arosnatic aclds such

as torephthalic acid, jsophthalic acld, 2 7-napkthalono dicer-
baxytio ackd, 2,5-aaphthalensdicarbaxylic acid, diphenyi-4,

-dcarboxylic “diphenylatherdicarbaxyle acld,
4,4'-diphenylsulfone-dicarboxylic acid, 4.,4-

acid: aliphatic
scid, sebacic ackd md decanedicarboxylic acid; alicyclic -
awmnﬁu

acld, cyclopropsnedicarboxylic ackd and hexsirydrotereph-
thalic acid; kydroxycarbaxylic acids such as glycolic acld,
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acid and acld; mﬂqu:hmzn:;g
tamsthylans giyeol, giycol, hexumethyl- mgqmumrlmm
:ﬂmmmmma\, ] m%-;ﬂ“&mc&
The dicerboxylic acld componest uniis constiinting the
gtycol, p-phonylenchis(dimethylsiloxans) and palyothylens isophthalats resin may comtain small smonpts

trimetrylolpropane,

Farthermars, the polyethylone maphihainte resin uged in =~ naphibalenedicarboxylie acid,
the investion may contain amall smounts, fior exsmpie, not 15 In the ethyleas isophithalate units which the polyethylens
maore than 2 mol % of sbructore] units derdved from momo-  Isophfhalate resin comprises, there se present the {soph-

fanction] compounds such as beazoylbarole acid, diphe-  thalicacid uaits in an amomnt of venally 50-100
acid, stearic scld, methoxypoly-  mol %, prefammbly 70-100 mol %, the aromatic dicarboxylic

othryleno glycol and phenaxypalyetirylons acld eanponont units othor than the acld com-
The naphthalsts resin as {lnstrated sbove is 20 units in an smoust of usnally 0-50 mol %, prefershly

Haear in strocture, and this can be confirmed by~ 0-30 mal %, the cthylens giycol componst nuits, Le. the
the fact that ssid polyethyieae naphthalste resin dissclvesin =~ dicl componest units, in sn amount of usnally 50-100 mal

lzh;llgn:c;::-ly[iﬂnwhod:lmmd ::m%-:h:ﬂcmm
a polyethylens maphtiaiste is desimbly 23 prefemably
ﬁl.l di/g, prefemably 0.3-0.9 d/g and especially 0.4-08  compound component units in an amount of usually 1-2 mal

The iutrinsic viscosily [1] of polyethrylene ngphihalate is The sbove-mentioned polyethylems isopihalste resin

coe naphihalste is dssolved st a concentration of 1 g/100mi %0 mixed solvent (weight ratio 1/1) of phonol and
in o-chlarophencl to measure tho viscoslty of the remiting ~ tetmachioroethans) of usually 0.5-1.5 di/g, profemhly
schution by means of a Ubballhode viscometer, thes  (.6-12 di/g, a melting point of nsally 210°-265° C.,
o-chlorapheno! is gradually sdded to said salntion 1o mes-  prefersbly 220°-260° C., and a glass transjtion
se the viscosily of the resulting sointion ot & ower  of wually 50°-120° C., preforshly 60°-100° C.
concenimtion side, and the two viscositics they messared are 33 In the polyester resin compositions containing the shove-
cxtrapolsted v 0% concostration to cbtefs an intringlc  memtiomed polyetirylans isophthalste resin and
viscosity (InD- terephthalate resin, the latter resin is ueed in an smousnt of
The hest-up crystallizing temperators (Te) of polycthyl-  85-59.5% by wuight, preforsbly 90-95.5% by weight and
e aaphthalate when hested ot a maiv of 10° C/min by  the foomer is wsed in aa amonnt of 0.5-15% by weight,
means of s diffarential scusning calorimeter (DSC) is nsu- 40 prefershly 0.5-10% by weight.
ally more than 150° C., prefarably 160°-230° C. and espe-  (ED
clally 170220 C. ‘The copalyester (i) is cbinined by cocondrasation reac-
The heat-up crystallizing temperstmo (Tt) of polyethyl-  tion of dicstboxylic acid incinding terephthallc acid sad
cme naphthalste Is detexmined by the following procedre.  2,6-naphthalenedicarboxylic acd with athylme giyonl,
That is, a polyctirylone naphthalato chip is drod fornot loss 49 In propexing the above-mentioned copalyester, thore may
than shout 5 hoors at about 140° C. and & pressum of shont also be used, in addition to the above-mentioned terephthatic
3 mmig uaing DSC-2 Modal diffecentis] soanning calotim-  acld and 2 5-nsphthalensdicarboxylic ackd need as the dicar-
oter manufisctured by Peridn Bimer Co., Lid A thin speci-  baxylic acid, othar dicarhoxylic acids in soch an amount that
men of sbout 10 mg is talen out of the conter poction of the 20 chamcteristics of the mmlting copolyester ere maned, for
drind chip, and the speciman is encapsulated in an slnmisnm 20 example, aot mewe than 1 mol %. The other
pan for liguid in a nftroges stmosghere to caxy out the  ackds usabis hereln inciude fsophitulic acld, phihalic acid,
mossmunent. The slomisnm pan is mised in emperstie ~~ 2-methylterephthalic acld, ete.
mapidly firam rocm temnpessiors, and the molten specimes is In eddition to ofitylens giycol used as the
Inpt thareis st 290° C. for 10 mimotes. The alopirom panis ~ compound component at the time of prepariag the
then cooled mpidly to room tempersiare, aod theyesfier the 33 copolycster, there may also e used ofher dilydroxy com-
aluminnm pen is heated st arato of 10° C/min toobtainan ~ pounds in such s amount that 8o characteristics of the
spex tamperstors of exothermic peak detected ot that time,  resulting copolyester are marved, for axample, not moro than
In the polyoster resin compositions costaining the sbove- 1 mal %. The other dilydroxy compounds usshis hereln are
mentionad rosin and dihydrazy compovads of 3-15 anbon stoms mch s 13-
resin, the former reain is used in an amomnt of @ propanediol, 1,4-butanediol, neopentyl giyeol,
0.5-20% by weight, preferbly 0.5-15% by weight, asd the  cyclochexanodiol, cyclohexanedimsthanel, 1,3-bis(2-

Intter is used in an moust of 80-99.5% by weight, xofersbly  Eydroxyuthoxy)beszess, 1 4-bis(2-hydroxyethoxy)benzeans,
85-99.5% by weight. 2,2-his(4-B-hydroxyethaxypheoylpropans and bis(4-p-
(D Polyethylme isophthalate resin

hydroxyothoxyphaaylsulfone,
The palycfirylone isophthalate resln osod in the invention 68  The copalyester as jllustrated sbove desimbly has an

is polyester costaining othyleme isophthaiste mits as the  intdasie viscosity [, as messured in o-chiorophanal at 25°
main strocturs] unfts, C., of 0.3-1.5 di/g, preforbly 0.6-12 difg.
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In the polyester resin composition cbinined by bleading of
the sbove-mentioned copalyester and polyetirylans tereph-
mmnhmuwmnmw
estorification of torephthalic acid and 2,6-
mphithelenadicmboxylic acid with efiiylens m such
amounts that the stoetral units dn‘.tvd
acid bacomes 0.5-20
wo.s-IOnnliI-duhm

bis(2-hydroxyethoxy)bonzens, 2.2-&11(4-%—
hydroxyothoxypheayl)propane and bis(4-P-
hydroxysthaxyphenylsulfione.

The shove-maaticaed copolyoster used in the invention
dealzably bme an iniinsdc viscosity (1], as messed in
o-chlorophennl st 25° C., of 0.5-1.5 difg, prefershiy 0.6-12

wx’-ummmmwuqd L]
copolyoster and

the sbove-mentioned texeph-
thalste min, it is dosimhis that sald copolyester is formed by
estzegification of terephthalic acld with the com-

inciuding ethyleas glycol asd cycichexans dimaths-
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dibydroxy compounds of 3-15 cxbon atams such as 13-
propanediol, 1,4-butanediol, cyclochexanediol,

cydohaxamedimethanal, 1
1,4-bls(2-hydroxysthoxy)bonzene, 2.2—“-(4-:—

Ilyd.roxyethoxyphnzl)propuo and bis(4-
deafrably

the shoyn-mextioned md polyetiylane
thalte reain, it is dealrahio that said copalyoster is foomed by
estexificstion of acld with the dirydroxy com-

ty1 glycol bocames 0.5-15 mol %, prefanhly 0.5-10 mol %
based om the structoml usits derived fram all the diydroxy
mdhmmmmw

(vl) is chinised by cocondensation reac-
mcwdmmmw.
mmmmmm

In preparing the shove-mestioned there may
also bo weed, in addhion to terephthalic acid used as the
dicmboxylic acid, other acids in such an
emount that no characiexistics of the cupolyoster
s macxed, for axampls, »o more than 1 mol %. The other
dicehoxylic acids nasblo bewein incinde acld,
phthalic acid, Zm-lllﬂy'lmmthlue acld, 2,6-
ote.

In addBtion in elhylene giycal and dietirylene glycol used
as the dihydeoxy compounds at the time of propexing the
copalyoster, thers may abio be oecd other diydeoxy comr
pounds in such an smoust that so characteristics of tho
remiiing copolyesier are marred, for exampls, Dot more than
1 mol %. The other asshie harein ars

of 3--15 agbon stomms mech as 13-
propanadiol, 1.4-butanediol, neopentyl glycol,
cyclochazanadiol, cyclohexanodimathanol,

' 1,3-bin(2-

kydroxyathoxy)beazess, 1,4-bis2-hydroxyethoxy)benmome,
2,2-his(4-B-hydroxyethoxypheaylpropans and bis(4-f-

Irydmxyethoxyphenyljsulfons.

copolyester
sic viscosity (1], as measured In o-chlorophanal at 25° C.,

pounds
nal In such snoonts that the strocinyal units decived from 43 of 0.5-1.5 di/g, preforbly 0.6-1.2 di/g.

cyclohexsnodimethanal becomes 0.5-15 mal %,
0.5-10 mel % based on the structeral units decived from all

I tho polyestes resin camposition cbtained by biending of
the shove-meationsd copolycster

the dilypdroxy compounds, md Is blesded with sald poly- mmnumummmrmﬁy
cthylans tewephthalate resin. estification of tarephthalic acld with the diyviroxy com-
% pounds incinding ethylone giycal and dlethylens glyeol in
The capalyester (v) Is obtained by cocondemsation meo-  such amounts that the strocines] units derived fiam diath-
tion of terepirthulic acid with dibydroxy compounds fnciud-  yleas giyeal becoms 2-7 mal %, prefersbly 2-5 ool %
MMMﬂwm based on the stactural units derived from sll e dlirpdraxy
In preparing the shove-mmiloncd copolyoster, heromay  compounds, snd s blsaded with mid polyethylens seaph-
also bo mead, in addition to the sbove-mentioned terephhalle 35 thalsts rosin,
acid used as the dicarboxylic acld, other dicarboxylic aclds

Copolyestar
in warh am amouont that a0 chamcteristics of the mmmumww_n-
mnnﬂ.hmumhlnﬂt Ihld acld iacinding tesophhalic acid and
aclds usshin hernin include fsoph-  sliphatic dicarboxylic acld of 6-10 cmbon sicers with
Mbdﬂm:dtw-ﬂ.z& ) mﬂlﬂ-
napltheloncdicarboxylic acid, dicarbaxylic acid of 6-10 cxbon moms

The aliphatic
. mmmmm used heuin inchades concretely adipic acld, schacic scld,
&1 the dibydroxy compounds st the thmo of preparing the  ete.
com- Those aliphatic dicarboxylic aclds may be used a3 &
pounds in such an amount that o characteristics of the &3 mixinee thereof,
rosulting copolyesior sro marred, for exsmple, 5ot 1nore than Of thess aliphstic dicarboxylic acids, particularly pre-
1 mol %. The other dipdroxy campornds usable barvin are ~ ferred is adipic acld or sshacic acld,
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In proparing tha sbove-mentioand copalyesia, there
also bo used, in addition to the sbove-mentioned el

acld and dicarboxylic acld of 6-10 cxbon stoms
med as the dicarboxylic acids, other aclds In
such an smomat that no characteristics of the resnliing 5

Rlow molded axticls
Tho blow molded sriicies of the presest tevention are
camposed of the shove-mentionnd copalyester or
compodition, sad sre highly arlested o that the stretch index
a8 defined by the following cquations becomas not less than
130 o, profiershly 140-220 cm and especially 150-200 cn.

Txivenal volane (exchefing stopper
Bt e =Tt B e *T

pextion) of exlonind boitle

The stretch index of tho blow molded mtice of the

fnvention is filnsratnd below with roferencs to the sccom- o,

penylog FIXG. 1 The blow molded articis 1 of the invention
is composed, as shown in FK3. 1, of a stopper pation 3, an
uppex shanlder partion 3, a body 4, & lower shoulder partion
§ and a bottom portion 6.

axh Now molded srticle 1 as mentioned

In propading
sbove, a preform 7 Is veed, and this preform 7 is shows in
FIQ. 1 by semas of a dotted line.

‘The isteraal volnens of such adented hiow molded sticle
as mentionsd shove ks an iatrmal volume of the orlested
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potion 2, pesticnlnly an intersal volome of 2 portion

. the vapport 1ing 8 of the preform: 7, and more perticularty

sxid [nternal volome mesns an intemal volhame of a portion
below the Imaginary straight Hne 9 of the preform.

The isternsl surfaco mon of the oriented biow malded
article is an internal emface aron cxciuding the stopper
poetion 3 of the ariented biow molded article 1,
an fntersal surface srea of a portion below the sitppart ring
§ of the oriented biow molded axticle 1, and mors particn-
lLarly ssid inierasl sucface anee means xa intonal sufacs ares
of a peticn below the imaginary stoaight Hne 9 of the blow
maided srticle.

The isternsl sxface arn S of the adented blow molded
article (excinding an internal surface area of the stopper

13 postion) may bo mesmxed by the micro-division mathod

whareds tha blow malded srticls {s divided, the profils of the
internal sxface sres of the hlow malded artice is detected
by meams of tho fiwee-dimensionsl toster, and the blow
malded articls i3 divided into small portions, followed by
integrating the mnfaco sea of the small poctions thes
dividod. When the arlented biow maolded article has a shmpls
shape, the internal surfisce aros thereal may also be obtaiond
a8 sa spproximate valne by sssomning that the body of the
blow molded sticle is s cylinder, and the lower and upper
pations of the blow moided srticle sre respectively a

E

Tha shove-mestioned stretch index of the criemted blow

malded articls may bo calculsted on the basis of the internal
surface ame snd intorss] volmme (cxcinding the siopper
portion) of the arlentnd biow molded articls und the internal
volums of the cnoriented blow molded sticls (excinting the
siopper partion) aa obtained. The internal volume of the

In the blow meilded mticle of the invention, the wall
thicimess of the body is aimiler to that of conventiosal blow
molded articies, and is usmally 0.1-0.5 mm, pofasbly
0.3-0.4 ar thereabouts.

The pwocans for prpecing the biow moldod article of the
invetion is flostraied balow.
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presant invention is flustrmied below with reference
© exmnpiot, but it should be comstrund that the presont
invention 1s in no wxy Hmited to thoso axamples.

HEXAMPLE 1

A dicarboxylic acid componest commposed of 99 mol % of
terophthalic acid and 1 mol % of 2,6-
mephthalenodicerbosylic scld was cstmificd with sthylans
giycal by the pror art method to obtain a copolyestor having |
an ingeineic viscosity (1] of 0.65 dlfg.

The thus obtainad copolyoster was moided by a malding
machinn (ads naow of M-100A, memafactored by Malki
Seisslnsho KK) to obiain a proform fior fonning & bottie,
The moiding tempersinre was 270° © 290° C.

The thos obixined preform wes maolded by a molding
machips (rade name of LB-01, mamfactired by Corpoplast
Co., Lid) io obinin a bizxially streiched bottls. The strotch-
ing tenpersture was 100° to 130° C.

The intexnal volume (|
mnstretched preform was 19 e, and that (excluding the
stopper part) of the resultiag strotched bottie was M69 cm?”.

The internal surface ares, (excinding the intenal sarfher

The
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for a bisxially siretch molded article and then a hisxially
siretched botfls from the prefomm.
‘The tramsparency sud gas barrier properties of the result-
stretchod botte were evalnated by a procedme

ing hixxiully
S eimilar to that of Exenpio 1.

The remits are shown in Tabie 1.

Compaxstive Examgils 1 aad 2
The rocodure of Example 1 and 2 was repested emeept
that the atreich index was eot at 95 cm and that the total
weight of the botfle (praform) was incressed by 11% ®
cbialn sizatched botties. The tansparency snd gas
bimxier propesties of tha botties were ovalosted,

15 The resulis axe shown in Table 1

EXAMPLE 3

A peeiicem for fiorming a bottie was obtainad by molding
the copolyester meed in Exanmpie 1 using a molding machine

the stopper puxf) of the 20 (trade nxmw of ASB-S0HT, masnfactured by Nissal ASB

KEX). The molding temperstore was 270" to 290° C
Tho thus obizined prefiormn was malded by a molding
machizs (trads nss of LB-01, mamfactored by

arca of the stopper pmt) of the stretched bottle was 678 em®.  Co., Lid.) to obtain & bixxially stretchod bottle "The

The stretch index is' therefore calculated as follows:

Stretch indexe]465/19:1/0.46=168.

‘The gas boxisr propestics were evalnsted from the per
meahility coofficiants of cashon dinxide gas and axypen gas.
The permeshility coofficient of anbon dioxidn gas was

meupyed in accondance with Parmateas mathod on & apect- %

men secthoned from the cestral part of the boifie body having
a thiciness of 300 80 450 ym, st a temperature of 23° C. and
reiative hmidity of 0% neing a axhon diczide ges parme-
shility testing sppersins (imde nzme of Parmst RacoIV
type, nanfacinesd by Modem Cosiral, Co., Lid. (US.A)).
The coofiicient of axygen gas was messured in
sccordance with Oxtran method on s specimen sectioned
from the central part of the boitle body having a thicknoss of

300 to 400 ym, at & temperstove of 23° C. and reistive

bumidity of 0% using a permenbility testing apparsins (trade
pame of Oxtran 100 type, masufactored by Modam Control
Co, Lud (US.A))

The w1 measwed by a method based ca

transpareacy
ASTM D 1003 by custing s body part of the botflc sed naing

a hso meter (ade smmo of NDH-20D, mamafactured by
Nippon Densholn EX.). The bazs valus was obtainod by
:ﬁqhuﬂahhﬂmm

Pressire-reaistant strength was messured msing & plpe o,

Iydomiic dostraction testing spparstus, by placing the bottle
in & constant tempersiors water bath held st 30° C., spplying
a hydomlic prossare st 4 walsx flow oo of 500 cm3/min,
measuring the kgdomlic pressare st which the bottle was

brokep, and deteymining the messured valus as the strength. -

The meamtemest was condoctod throo thnes (a=3) on aach

smxppio, and the sverags valos 'wa: taken as e srength.
The resnlis so shown in Tabio 1.

BEXAMPLE 2

A dearboxylic acld compoasnt composed
terophthalic neid and 10 mol % of 2,6-
nephthaltasdicarhaxylic acld was estexifiad with athrylans
glycol by the prior art method 3o obtaln a copolyester having
an intrinsic viscoslty [n] of 0.66 di/g.

Exampls 1 was reposted except that the copalyestor
preparad in Exampis 2 was nsed io obtain at finst & preform

©
of 90 mol % of

3 ing tempersiure was 100° i 130° C. .

‘The internal volame ( the stopper part) of the
unsiveichad preform was 4.9 cx”, and that (excinding the
siopper pat) of the remiting sireiched battle was 519 cm’.

The iniexsal sxface ama (excinding the stopper pat) of
the streichad bottle was 343 cm?.

‘The stretch index is calcniated as follows:

$=345/310u0.657.

similer to that in Exampils L
‘The resulis axe shown in Tabie 1.

EXAMPFLE 4

Baomple 3 was repested except Ghat the copolyester
smpioyoed in Exampie 2 was used to obisin st first & preform
for bixxial stretching snd then a bisxisily stretched bottls
from the preform.

The trassparency and gas barder propesties of tha sosuls-
Ing bixxislly stretchad hotite were evalisied by & procodare
similar 1o that in Bxampis 1. .

Compantive Bxamgile 3

Bxamupie 4 was ropoxted excupt that the strotch index wae
sot at 92 cm and that the total weight of tho boltls (prefonm)
wit increasod by 11% fn Exxmplo 3 to obisin ot Gt &
pruliarm for bigxial stretching and thes & bizxiafly strotched
bottle fromn the pweform.

The transparency and gas barxier properties of the resuli-
ing blaxially stretchod botils were evalnated by s procedam
similar to that in Exampile 1.

‘The resulis are shown in Tabis 1.

Comparstive Exampie 4

Bxxpis 4 was ropeaind except that the stretch index was
stt a2 92 cm and that the total weight of the bottls (pweforn)

6 was incmased by 11% to obtain at first a preform for bixxiel

stretching and thea & bisxially siretched bottle from the
prefonm,

it/
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The transparescy and gas bamier propertios of the resnit- The transpercacy md gas bacrier propertiag of the resoit-
Ing bisxially stretched bottis were evalted by a procodme  ing binxially stretched bhotfle wero ovaluated by a procedme

similar to that in Bxaumple 1. aimdlar to that ja Bxample 1.
The rosnite are shown in Tabie 1. The resulis are shows in Thbis 2.
TABLE 1

Coap. Cmp. Comp. Comg
Iam it Brl Ex2 BEx3 Exd4 Bl E2 E3 E4é
Ammoend of ccttacmer mel % 1 0 1 10 1 10 1 10
Sireich Index [} 1% 16 13 1% 23 L -] 2
‘Total wt. of botthe '] ) - i a [} ] D
Thickoam of bostls body ==n 040 a7 [.L ] 02 o 03 0» o7
33 3
Tepereacy
"Total L ] as as o2 LT ] o L] 44
Iotryu] g » o8 02 a1 ol a8 o4 a3 42
COxz permabificy o0 - 71 a2 28 &7 13 as 035 73
conificiet =D «akm
2*C,0NEH
(Pexnateen maibunf)
Oy permashility SN 7 13 T 11 17 15 22 1
coalficket 27D - st
D'C.08EH
(Oxiean reatienf)
Posus sslsres pom® 17 L ] 18 “ b ] 13 14 12

EXAMFLE 3 ] Comparative Bxampiss 5 and 6

A dicecboxylic acid component composed of 99 mol % of The procedare of Hxampls S and 6 was ropested except
teophthalic acld and 1 mol % of iscphthalic acld was  tha the siretch index was set at 93 cm and that the total
estesificd with ethylens glycol by the pricor st mothod ®0  waight of tha bottle (peaform) was incressed by 11% in
cbiain & copalyester having an imirinsic viscosity (N} of 0.79  Bxamples 3 and 6 to cbiain bizxially stretched botiles. The
dig. B tansparmcy and gas barrier propertics of the botfles wem

‘The tms cbsteined copalyester was molded by aprocedme  ~ ovalumiod,
similar to that in Exampie 1 uaing a molding machine (tade Tho resalts sro shown in Table 2
mams of M~100A, memfiactnred by Maikl Seissknsho EK)
® obtain a preform for malding a boitle. The moiding HXAMPLE 7

name of LB-01, manafactared by Corpopiast Co., 1td) 0 £'X) The molding temperatocs was 230° 10 Z70° C.

turs was 80° o0 110° C. @ &mmdmghg.
The intecnal volume the sopper purd) of e ¢ 1441 to cbeain & baxlally stretched bottle. Tho siretch-

The internal surfisce area (excinding the internal sacface o nnsiretched proform was 4.9 an®, and that (exeinding the

area of the siopper part) of the siretched bottle was 678 cm®. 3
The s - stopper pmxt) of the resulting stroichad bottle was 519 cm®

The inteenal surface cxcinding the stopper of
strotch index=1468/19x10.46=168. hwm“::s(ml_ pert)
lp%mmwbmwhﬂnqul Wt ovalmtcd by ., The strotch index is therefore calculated as follows:
$=345/519=0.67.
BXAMFLE 6 The transparency’ and gas barrier properties of the rosult-
A dicerboxytie acid compasad of 90 mol % of hiaxially sireiched boifle werm evainated by a procedon

EXAMPLE 8
Baxmple S was excopt that the peform i Bxxmplo 7 was repested that the copolynster
6 was wsed to obtain at first & preform for & &5 amployed in Bxampis 6 was tsod to obtain at first 2 proform

&

1%



5,641,548
25 26
The transparency and gas barrier propectins of the resalt- The intersal volume (i the stopper puf) of the -
bimeially stretched bottle ovalusied by aprocedure unstretched prafoem 19 ax’, mad that (excinding the
h'“hm:u e mmdm:mmmsmmd.
‘The rosulis are shown in Table 2. The internal surface ame (excinding the Interas] suxface
3 erea of the siopper pext) of the stretched bottls was 678 an’®.
Comparstive Bxemple 7 The atrvich index Is therefore calcnlated as follows:

: stroich index=1465/191046=168.

Exampils § was repoated excopt that the stresch index:
et ot 92 om and that th otal welght of e bottla (prefiam) .m%m“m“’
wus incressed by 11% in Ezample 7 to obtsin ot finst & The resnits are shown in Tahis 3.
prefiomn for bisxial stretching and then s bisxisily stretched
bottlo from the prefonn. HXAMPLE 10

‘Tho irxnepareacy aad gas bardier propestics of the resals- A dicarboxyiic acld component composed of 50 mol % of
mmmuﬁ.m“u.m serephthalic acid and 10 mol % of adipic scld was esterificd

similer to that in Exampis L 15 with sthyleme glycal by the mior art mathod to obtain &
The results ao shown in Tabis 2, copolyester having au intrinsic viscosity (] of 0.80 dig.
Brample 9 was mpested except that the copalyceter

Comnparative Example 8 prepared in Bxample 10 was oeed to chtaln st first 3 preform

for a bisxially streich molded article snd thea & bisxially
Exmnple 8§ was repested except that the streich index strotehod bottlo prefonn
st 2 can, nd o o wlghet o theboto (et 'I'hmm: taler propertics of the rels-
was increased by 11% to obtain at ficst a prafoon for bisxial bianially stroteiued bottle weso orakasted by & procedure
stretching sad then a bisxially sixetched botils was prepured ing wee bye

from e preform. simflar to thet In Bxempie 1.
The transparency md gas barrier propertins of the resuit- 4 The results aro showa fn Table 3.
ing biaxially siretched botfle wers evalnsied by a procedure Compacative Bxamples 9 and 10
similar to that in Bxample 1, Tha proceduro of Examplo 9 and 10 was repeated except
‘Thoe rosalis sro shows In Thbla 2. that the stroich indax was sct at 95 cm and that the totsl
TABLE 2
Comp., Copp. Comp. Conp

m Thelt xS k¢ k7 i B E6 B7 E8
Acssurst of omnoaner ol % 1 » 1 » 1 0 1 10
Suaach baler - 1\ . 1. s os ] ]
Tl wt. of botls 5 [ [ n n ® 3 ) )
‘Thickmese of oitle body o a% ow 028 07 oa 0% o» oS
(et ot lown vomptant)
"Totl ke ] o4 04 02 02 04 04 oO2 02
oy - a2 o2 Q1 0 03 o1 o a1
C0y persanhility M 70 71 W0 15 12 1 up I8
coufBiclast “ilm
2r ., 0N RH
(Pezmatzan smitud)
O3 pacsmushility Loo-mm 1§ 14 23 A A7 L7 19 as
coalflaleat =D -aim
2 C, OB KR
{Clctomm smalinn)
Pass syl eyl 18 17 1 1» " ] 15 ) 1

HXAMPLEB 9 waight of the boitle (preform) was incressad by 11%
A Soarboxylie of 99 mal B af gy obinin hiaxially strekched totties. The tonsparoacy end gas
:zlmn:mm1 hicf iy ﬂ‘:-lb: mmdh::mu;uﬂsmm

m viscoslty [n] of 0.80 dig. -
The tims chislsed “mw EXAMFLE 11
shoilar to that In Bxample

nllnr (rado

oame of M-100A, manmfactered ﬁﬂmmnhﬂmrcumnw-’wmwm
% cbiain & profumn, for mokding  bottls. The molding mu:f_ E-nllle -Ium:l,dh;nmm
The fhus cbtalned preform was molded by & frocedurn l-ﬁ'lbndﬂuwum'bmc

aimilar 10 that n 1 ming s molding machine (irade Gms obtained prefarm was molded by a molding
pame of LB-01, by Corpoplast Co., Ltd) to &5 machins (irade name of LB-01, mamnfactured by Corpoplast
obtaln & stretched bottle. Tho strotching tempers-  Co., L) to cbitnin & bisxiaily stretched bottie. The stretch-

ture was 80° o 110° C. ing temperature was 80° to 110° C

165
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The iaternal vohme (i the stopper paxt) of the
mnstreiched proform was 4.9 nllll:(-ﬂllhglb
mmaummmusmd

‘The imternal sarface area (excinding the stopper part) of
the remiting siretched bottle was 345 cm?,

a L
Ths transpaxcoacy aad gas bacrder propestiss of tha vesult-
ing bizxially stretched bottie ware ovalnaied by a procedmm
similar to that ju Bxample 1.

‘The results are shown in Thble 3.

The stretch index is thepafore caleniated as follows:

stretch indexed 194.9%10.67=158

$=345/519=0.657.

The teansparency and grs barrier properties of the result-
mwmmmmw-m
similar to that iz Example 1.

‘The results are shown in Tablo 3.

Enampls 11 was repesied axcept that the polyester resin
composition emxployed in Bxxmnpls 10 was used fto obtain a
profiom for blaxdal stretching and then a biaxially stretched
bottle foom the preform.

Terephihalic acld was esiesifiad with a com-
pound component compased of 97 mal % of ethylane ghyool
lﬂ)ﬂﬂidwmwuﬂuw»
obtain & copalyesier having an intrinsic viscosity 1] of 0.78
dig.

‘The thns chixipad copolyester was molded by a procedure
aimiler to that in Exampils 1 oaing a moldipg machine (trado

40 Do of M-100A, mamifactured by Molki Scisslonbo X X)

to cbizin s pecform for forming a bottie. The maldieg
tenpessiars wms 240° to 260° C.

The this cbininad preform was molded by & procednm
similar to that in Bxampie 1 wsing & molding machios (trade

The transparency and gas barrier properties of the resuls- 45 name of LB-01, manufactored by Corpoplast Co,, Lid.) to

ing biaxially stretched botfle were evalusied by & procedure
aimilar o that in Bxampls 1.

‘Tho remilts aro shown in Table 3.

Comperstive Bxample 11

Bxample 12 was ropesind axcopt thet the strokch index
was sat at 92 ap, and that the total weight of the bottls
(preform) was iacroased by 11% in BExsmple 11 o obtain s
m.mhmmmuuw
sizetched bottie from the prafiorm.

The transparency and gas bacriar properties of the result-
ing bisxially stretched bottls were ovalnated by & procodu
similer to that in BExxmple 1.

The romults are shows in Table 3.

Conyparstive Bxsple 12

Exampie 12 was repested emcept that the stretch index
was set at 92 cn sad that the total weight of the bottle

obtate a bisxially stretched bottle. The stretching tampers-
tare was 80° 1o 110° C.
The isternal volume (

stopper paxt) of the
unsireiched preform was 19

mu(mmm

o WMGIIIM'MM“ 1469 e’

The internal surface srea (excinding the internal saface
area of the stopper pat) of the stretched bottle was 678 cm®,

The streich index iy theyefore calcnlated as follows:

stzeich indexml4G0/10x1/0.46=168,

The resuiting hisxially stretched bottle was evalnsted by
a procedors eimilar to that in exampls 1.

‘The ramits are shown ia Tabis 4.

EXAMPLE 14

Teophtinlic acld was osterified with a
Mmmd”nﬂidmw
and 10 maol % of neopentyl gliycol by the pdor art method to
obtain a copolyester having an intrinele viscosity 1] of 0.78

(preform) was incressed by 11% to obtain at first & prefarm ¢ difg.

for biaxial stretehing and thes a bisxially stretched bottle
fram tho preform.

Bxmmpis 13 was mpesied except that tha copolyester
prepared in Bxmmple 14 was tsed io gbiain st first & preform.
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for & bixxlally stretch molded articls and then & bixxislly  profiorm for blaxisl stretching and thea a bisxially strotched
ﬂ:;!ndhuﬂenmmm : bottls from the preform. y

‘The tansparency and gas bacxiar propertios of tho resuilt- The transpereacy and gas barrier propecties of the result-

bisxially stretched botfie wers evalustod by s procodure mmmﬁmmw.m
sirmilar to that in Baxmple 1. 5 cimilar to that in Bxampie 1. '

The rosults s shown in Tabile 4. The reskts are shown ia Tubis 4.

Compuative Examples 13 and 14 '
The procadure of Bxamples 13 and 14 was repeatod 10 15-

except that the stretch index was set ot 95 cm and thet the Bxxmple 1S was ropesiod axcopt that the stroich indax
tutal weight of the bottle (proform) was increased by 11% in was set of 92 em and that the wial weight of the boitle
Exampias 13 and 14 to cbisin bisxially strotched bottles. (penfiorm) was increased by 11% in Exarepls 15 to obtzin at
Tho transparency aad ges barrier propostios of the bottles  first & profiorm for hisxial stretching and then a blaxislly
were ovalusted, 15 sirctched botto fram the preform.
The sesukts aro showa in Tablo 4. The trausparcucy md gas harrier propertics of the rosult-
A for . s ne similar to that in BExampls 1.
ho copolywairr used 1. Brample 13 gaing 4 molding 3 TH Tomls a0 shown fn Tabin 4.
maching (toade name of ASB-SOHT, masufaciored by Nissal
ASB K.X). The molding tenpexaturs was 240° to 260° C. Comparstive Example 16
The thos obtained preform was molded by

mdllnn(nbmdmm,mbyc.hm' Esamplo 16 was mopeaied except that tho stretch index

was sot ot 92 cm and that the total weight of the botla
%mmwmmma (prafirm) was increased by 11% in Exampie 16 to obtai st
first a profioom for bisxial streiching and then a blaxdally
Ths iaternal vohuome ( the stoppor part) of e yreprpnd bottle from the praform.
ustrpiched proform was 4.9 » and that (excinding the
stopper part) of the sesulting stretchad bottlo was 319 cm®. The trmsparency and gas barrier properties of the wosls-

‘Tolal wi. of buitle
Thikosss of Iaithe bndy

(2 ot haae messnment)
Doy

2*C, 08 AH
(Pt mathed)

O prcmenhifiy

C.0n0H
(Oxton method)

siretch indea=519M4.9%10.67=158 EXAMPLE 17

f=345/519:0.67.

The trensperency and gas bayrier propectios of the romlt- & 'mm‘lddmﬂ:'!#’m”“lqunr
ummmmmwnm msmnd ) dm otiylenc glycol

cycichexanedimathancl by the prior ant

similar 1o that in Rxampils 1.
The rosults are shown in Tabio 4. Wum;mmmmw
EXAMFLE 16 &  The thm cbtaincd copolyoster was molded by a procedomn

Bxamplo 15 repesied emcept thet the copolyoster  shmilar o that in Exanwmis 1 a molding machine (trade
whm‘:‘uunuuwuuu. mdl‘-llllﬁ.nmﬁ?bymmm
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o abtsin a preform for forming a botle. The molfing  axme of 18-01, menufciured by Corpopilast Co., Lid) to
tampesture was 250° to Z70° C. obiain a biaxially stretched bottle. The strotching tenpexs-
The thus obtained preform was molded by a procedone  £x0 Was 80° 10 110° C,
similer to that in Bxampis 1 using a mokiing machine (trade The interaal volume ( the stopper part) of tho

muw of LB-01, mannfactured by Corpoplast Co., Lid) 0 3 unstretched preform was 4.9 ax’, and that (excinding the
cbtain a bisxislly stretchad botfa. The streiching tempors- stopper pazt) of the resulting stretehod bottle was 519 ax®.

tore was 80° o 110° C The intermal sufaco aron (axcinding tho stopper part) of
The internel volome (i the stopper paxt) of the ummu.;sd. ped
umstrrichod prefonn was 19 an®, and that (cxchading the

stupper part) of the resulting sirctched bottle was 1469 an®. ¥ The stretch indax s therefore calcalated ay follows:

ummu:?mm.-‘:bu " Tho traepavency sad gas beuzlar properties of the reeult-
indem146N19X1/0AG=168. ing bisxially stretched botfls wexs ovaluated by a procedom

15 gioniler Exampic
The remulting hinxially sticiched bottle was evalnated by m,::::m;ihﬂs_

a procedare similar to that in cxampic 1.

'The results are shown in Tablo 3 EXAMPLE 20
. ”  Example 18 wes md o obah 1t St
amployed in Example 18 was to at a
o SoTponems Commpud o 90 1l % f ettt ey Jrufam for laviel strwiching and thes a bievially strsichod

method to obinia a copolyester havisg an intriesic viscoslty The traasparcncy mnd gas barier propertics of the sesuft-
fnl do.':l dig. ' = L muﬂmmw.m
Exampls 17 was repoated except that fhe copolyester  Aimflar to that in Exxmple 1.

prepared in Pxampls 18 was ased to cbtaln at fiest a profiorm ‘The resulis are shown in Tabie S,

for & biaxislly stretch molded asticle sad thes a bisxially

siretched bottle from the prafem. = Comparstive Exanple 19

i i e Pote G et Buampt 19 was repeiod et . o s n

similr to thet in Example 1. ““‘ﬂﬂ'ﬂmar#;bﬁwﬂ:
The muits are shown fa Tabis 3. e .p;humwmmh.mm

Comparstive Bxampies 17 sad 18
The transparency and gas berrier proportios of the rescht-
The procodure of Bxampies 17 and 18 was repested qmmﬁsmmwam
wn:mu-n-::mmn:y?:’: shmilar o thet In Exsmple 1.
Bxampics 11u1abmimmm ®©  Theemity are shown ia Tabde .

The and gas basrier of the
t Illmlwuel ”'.. peoperties resiting Comparstive Bxample: 20
‘The resulis are shown in Tahbie 5. Ezample 20 was repeated except that the stretch index
43 Wt set of 92 cm and that the total weight of the boitlz
EXAMPIE 19 (poeform) was increased by 11% fn Bxampile 20 o obiain st

hAmhm":‘ﬂ“mh{m hlmmm-ﬂhlw

machine (txade name of ASB-S0HT, manfaciured by Nissel The tratsperency and gas barrier properticg of the coslt-

ASB EX) The molding tempesstune was 250° to 270° ¢ % ing biaxiaBy stretchad bottio wers evaluated by a procete:
The tms obtaised pweform was mokded by & procetyy  Shmilar o that fn Bxamplo L.

shmiler to that in Exampis 1 osiag a molding machine (trade ‘The resuits are shown in Tabie 5.

TABLE 3

Comp. Comp. Comp. Comp
Bam L Bal? Exls Ex]9 Exd ExI7 Bl Bl ED
Amoust of comonousr =l % 3 10 3 10 3 10 3 ]
Stseiok lodex an b [ ] 158 in 19 ] -] -} L]
‘Thotel wt. of baitle I3 M L a n (] [ B -
"Thidkeam of boitls body = O 0N 00 4 a0 0¥ O o
(et ot base messnsmant)
‘Tracupescasy
‘Thisl s % o’ as 02 al o3 [ L] 02 02
Tnbasree] hane L ) a1 ol ol o 03 o1 [} ] al
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TABLB 5-costissed
Comp OCmp Cmp Coxp
Tarn Ukt Bl7 Ex18 Bol® B2 Ex17 Ex18 Exld B
COxpacxshilty . = 11 r o) 103 a1 73 72 un2 13
ooafelmt oD - alem .
13°C. 08 KR
(Pecmatpn metad)
Oy paraxsebility ~S:p 15 L7 22 L7 ‘1A 24 33
coufliel oD -sm
orC, 0% XN
(Oxtmy poaslan®)
Pusgy ssulsmos Igfoe® w ” » » n n - ] n
HEXAMPLE 21 The tamspeeacy snd gas barrier propectiss of the boifles
Tezphtiulic acid was estesificd with & diiydroay com- wors ovahnatcd.
pound compoment composed of 97 mol % of ethylene glycol The resukts aro shown ia Tabio 6.
and 3 mol % of dicthyiene giycol by the prior st method to

wuwmnmm ] of 0.78
'The thns chtalaed

name of M-100A, manufactored by Melki Selssimsho EK.)
to cbtuin & preform for forming & botfle. The molding
tempecators was Z70° to 290° C.

The thas cbtained praform was molded by a procedue 30

similar to thet in Bxempie 1 uaing & mokiing machine (trade
mme of LB-0L, meanfactured by Corpoplast Co, Lid.) to
obiain o bisxially stoeichad bottle. The streiching tampers-
toeo was 80° 1o 110° C.

The interaal voloms ( d o
unstretched prefrm was » that {exeioding the
mmdummm&-wd.

The intermal sorfsce area (excinding the Istornal seface

A profoom for forming a boitle was prepsmed by molding
was moldad by a procadue o4 the capolyester employed in Exampls 21 using & molding -
similar to that ia Rxample 1 using s molding maching (rade ~ 2aachine (toade aame of ASB-SOHT, manafactored ty

ASB KK). The molding tanpershize was 260° to 270° C.

The thing cbtained preform was molded by a rocedum
aimilar to that in Hxampis 1 meing a molding machine (trads
oame of LB-(1, mannfactored by Cospoplest Co., Lad) to
cbtain a bisxially streiched bottle. The siretching tampes-
tre was 80" to 110° C.

The interna] vohima ( the stopper paet) of the
unsireiched punform was 4.9 cm®, and that (excinding the

tho stopper part) of the 33 stopper pard) of the sesulting stoviched bottlo was 519 o’

The isternsl satace excluding the stopper of
um‘mn-;a(d. pe)

‘The stroich index is therefore caleniated as follows:

axea of the stopyper part) of the sireiched botfle was 678 a®. streteh indem=519%4.9c1/0.07=158

Tho stretch index is theraforn calculated as fallows:
strotch index=]1465/19x1/0A46-168,
Tho resulting blmxially stroiched bottie was ovalmsind by

a procedare similar o that in exampls L
‘The results arc showna in Tahls 6

Tesphtinlic acid was esterifiad with a com-
pound commpossat compaosed of 95 mol % of ethylene glycol
and § mal % of dietirylene glycal by the
w-mmumvﬂmw«mﬁ

Ths procedure of Bxampie 21 was repestod excopt that
the copatyoster prepared fn Exsmplo 22 wes wead to obiain

at fint & peefonm for a Maxially stretch molded aticle and &

then a hisxially sixetched bottls firom the preform.

Tho tresspareacy snd gas barder propertios of the hinxl-
ally stroiched bottlc ware evalnsied by & procedure simflar
to that in Bxampio 1.

The reenlts are shown in Tabie 6.

Compamtive Bxmmples 21 and 22

The procedure of Exmmples 21 and 22 was repested

E=AS/519=0.57.

Tho transparency end gas baxler properties of the result-
ing biaxially striched bottle weps ovalnated by a procedars
similar to that in Exempie 1.

45 'The remilts are shown in Table 6.

Bxampis 23 vwas reposied except that a polyester rosin
employed in Exampis 22 was osed to obtain st

ocomposition
pudor art method to %0 firt a prefiorm for hisxisl stretching and then & blaxially

siretched botria fram the preform.

‘Tha taspamacy and gas barvier propectins of the resuls-
ing biaxially stretchad botds wers evainated by & procedurs
simfler iv thet in Exampls 1. .

The remits are shown ia Thhis 6.

Comperstive Bxample 23
Bxanpls 24 was reposied cxcept that the stretch Index

.o Was st it 92 cm and that the total weight of the bettle

(prefonm) was izcreased by 11% in Examapies 23 to obtaln st

first & preform fir bisxial stretching 234 then o blaxially
nu&ummum ‘

‘The tamaparency and gas barier properties of the rosuls-

except that the strotch index was sct of 95 am and that the 65 ing bisxially siratchad bottis woro evaluated by & procedure

total walght of the botile (preform) was inceased by 11% in
Hxampies 21 snd 22 to obtain bixxhilly streiched bottine,

similer to that in Bxampls 1.
‘The resnlts are shown in Tahis 6.
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Comparstive Bxaapis 24 The interna] rurface sea (excinding ths internal suxface

- em?
Exampio 24 was ropeatnd encept that the etreich Jdex "o g e e s 678

was st ot 92 an and that tho toil welght of te botle L, L 4101046168
incroased by 11% o cbtain at first
gmmwmmn:’m.mm".‘nm 53  Tho rosulting bisxially stretched bottie was ovaluated by

from the prefom. a procodure similar o that iu BExampls 1.
Ths transpareacy and gas barrier properties of the rosuls- Tho resuls are in Tubdo 7.
ing biaxially strotched botfle were evalusted by a procedare BEXAMPFLE 26
simllsr to that in Bxample 1. 10 Bxampis 25 was repested except that a copolyester resin
The vesulis are shown in Thbis 6. deacylbed below was usod and that a resln composition
TABLE ¢
Comp. Comp. Comp. Comp.
5 ualt B2l Ba2d Bz FxM Ea?l e 22 Ex D Ex M
Amomt of conyaomey ol % 3 3 3 3 3 5 3 3
Seraich index an 1S 18 1M 1B 8 ) ] 7
‘Towl wi of totte 8 4 54 a a ] @ D -]
Thicknes of botls bady = a®p 0% 4B O 00 oY o» on

‘Toind b » 04 03 a2 ol 04 (L) aa 02
Toleml b | [ L] aa 0 -] 02 03 ol ol
COy purmmabiliy (L3 -] (2 1w 114 158 74 79 123 129
coafficient oD - st
o C, 0% M
(Paxmmizan esthed)
O pmmeshilty ooz L6 18 a2 12 18 18 4 23
coulfichnt =D -sim
orC, 06 IH
(Oxtmn mwihod)
P melstencs yom® ] 7 ] ®» 17 18 18 17
HXAMPLE 25 muzdﬂluﬂdldhmnlmw
reaine doscribed balow preparing waight polyothyiems torophthalzis employed to
e e o T s . Drefi™8 & Chegin at it  prodoem for blclally streich maliiod arico
Pulyethylene terepihthalate: & resin (trade namo of J 135, 49 22 them & biszially streichad botfle from the prefonn.
mamfactared by Mitsul PET Resin KK.) having & whdm-frwmmz
@mnz%dwm n mm:mu;eww
dieasboxyfic component thareof coastinent units, ocompound component
uﬁ:udmm':‘dwm“ theceof being of 7.5 mol % of 1,3-bieQ2-
constitaet units and 10 mol % of tercphthalic acid - g const{tuct units and 92.5 mol
constitucet units, the dlhydroxy compansnt ofylens glycol constitnant maits, the copalyester
thereof being composed of 15 % of 13-ha(2- 0.3 pmt by mal of con-
hydroxynthoxy)jboszene constiinent unfly and 83 mal stitnent based an 100 perts by mal of the dicer-
% af ethylese glycal constituent maits, the copolyoster boxylic acld comstitnest vnity, and having a relative
comprising 0.3 part by mol of con- ® wmdmmmﬂhoﬁm
ﬂnnnﬂlhdulwmbynﬂl ?am' a25° C

welght of the polyetiryteme meationed sbove, 3 Tho reslts are shown ia Table 7,

the resulting polyester resin () waa mnided by Comparative Bxamples 25 and 26

& molding machinn (trade zams of M-100A, mamfactured The of 25 and 26 wms

by Maiki Saisskusho KX.) to obtaln a proform for farming that the was set at 95 cm and that the

2 bottle, The molding was 270° to 290° C. total of the bottls was ineressod by 11% in
The thos cbtained prefiam was molded by a procedure & 25 and 26 to cbtain a bisxially stretched bottie.

chinin & stretched botfia. The strolching tempera- The restity are shown in Tabie 7.
tore was 80° to 110° C.
The internal volume ( the stopper parc) of the & Comparative Example 27
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copolyestar in Comparstive Exampile 23 to obtain bixxially
stretched botties, The transpamncy and gas barriar propes-
ties of the bottles were cvalusind.

‘The results are shown in Tabls 7.

Comparstive Reamplo 28

was nsed 10 obinin at fixst a
and then & bixxially

were The tranaparency and gas harrier propertics of fhe result-
Tho resulis are shown in Tabis 7 ing bottie ware evalusted.
TABLE 7

Bem Takt EompledS Eompe2d Omp.Er2’ CmpBx2 CouopBrnZ Copil
FEToopolysster (wt. rati) =l % o ] ] o4 1000 1000
Stnately fenlex an 168 14 ] 93 *s 1.
"Botal wt. of botle s - - “ @ & @ ]
Thiskuass of botfls body mm [ 1] 040 (L7 ] a40 00
(paxt o2 o mssceRraant) .
Teoepemry
“Thia] hage ) 1) o0 42
Tntecml b . T ol ot ol ol 40
COs parmnbifity £o. = 74 L 16
coafSinlent o atm
°C.OBEH
(Foumatmn methed)
Onpersebiity - L . L7 15 19 1 a0 12
coaffiakegt oD -sm
rC.onlH
(Oxiomn xwthod)
Pesz rasletence Ty o n W 16 15 1

HEEAMPLE 27 The reslis aro shown in Tahis 8.
Amntm-bdﬂnwdiﬂ;dbynﬂ;g
polyester resin Bxamople 25 4 Corpanstive Example
wing a molding mechiss (trade neme of ASB-SOHT, mamn- 30
mwmuxmmwn 27 was et the b ind

The thas cbtalned preform was maolded by a

obtxin & stroiched botio. The stretching temperns-
e was 80° 10 110° C

The intarnal volnme (§ the of the
unstretched preform was 4.9 an’, aad that (excinding the

was set at 92 cm and that the total weight of the preforn was.
« 18000 by 11% In Examglo 28 © cbiain at first & proform

The traneperency and gas bacxier propesties of the bottls
were evalnaind by a procodure similar to that in Example 1.

stopper paxt) of the reswdting stretched bottlo was 519 cm®, ©  The rasukts are shown in Table 8.

mmmu(mmmmd

the stretched botfle was 345 cn®
“Tho strotch index fs theveflr calculated s follows:
strotch indes=5194.9x1/0.67=158
$=345/519=0.67.
The transparency and ges barrier propertios of the result-
ing bixxiaily stresched bottie waro evalnated.
‘Tho remits are shown in Tabie 8.

Tho procedure of Exampio 27 was repeatnd except that
the polycster resin composition employed in Bxemple 26

Comparstive Bxsmple 31

s mmmqumw
the palyethiyleno

was used, that a stretch index
was sct af 92 cm and that tha ttal welght of the preform was
incressed by 11% fo obinin a hisxhally stretched bottie.

@ The tansparency and gas bacier properties of the bottle

mmu.mmnuhmx
‘The rosuits are shown in Thbis 8,
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copolyester in Comparstive Bxampils 25 to obtzin biaxislly used 10 obtain at first a preform for bixxial stretching
mmmmu;mm :mrwﬂm:ammum
ties of the bottles wers evaloxted. The transparency and gas barrier properiies of the botile
The resnlts are shown in Takbis 7. mmhMWlMM-thML
5 ° The results aro shown In Tehis 8.
Comparative Exsmplo 28 Comparstive Bxampile 29

Hxample 25 was repeated axcept thet ooly the polyethyl- Exampie 28 was ropeated except that the stretrh index
eno terephihalato wes usod without using the copolyesteris  was sct st 92 cm and that the toml weight of the preform was
Exampls 25 to obain & bisshily streiched botfin. The ,, increased by 11% in Examplo 27 to dbtain at first a preform
tanparcacy and gas barrier properties af the reguiting bottle  — aad then a bisxially stretched bottle from the poeform.
were cvaloated. Tho transparency and gas berrier propesties of the resoit-

‘The resulis are shown in Tahis 7. ing botie were evalusted.
TABLEH 7
e Tk Bomghe2 Bongied OupHEz25 CmpEe28 Copi?Z ConpBExd
FREXoopolyester (wt. mtin) mol % an oM a1 964 1000 1000
Serateh jminx [ . 148 [ -] « %S 1
‘Thial wt. of bottle '] L) - & [ ] o @
Hm“ o 0w 0 040 -7 ] a40 0%
o T rResmmt)
Dospewey
‘Thinl e L ] ol ol o1 42
Iatexrm] b L ) a1 al o1 ol al 40
COypxmehilty -, 73 as 74
ooalficlet mAD sl
2 C.08 XH
(Parsaiven reuthod)
Oy pacasnbiiity So-mm 7 L6 19 18 20 19
ovulliclet oD -stmy
I C, 0 EH
(Ontenn: b))
Fossn selstsecs Igfen® o 18 18 b4 16 12
BEXAMPLE 27 Thmllnlnn!n'hﬂll.
A prefiorm for a bottle was obixined by molding

uaing a molding machine (mde nams of ASB-S0HT, mano-

mugo-c_ ASBKK). Tho §fome v EBxample 27 was sepeated oxcept that the stretch index
The tims cbialaed preform was meilded by & mutﬂnduhtﬂnﬂtdhm“

similsr to that in Bxampie 1 ming a moiding (rado 4y {ncrensed by 11% In Bxampic 28 o chinin at first & prefom

name of LB-0L, mesafactared by Corpopiast Co., Ltd) to ~ and then a bisxially stretchod bottis from the prefonn.

tompea-
tare 80° 1 110° C. The transparency apd gas baxier propertios of the bottle
'nr].nnlm(“ 2?,.9‘: ware ovaluated by a procedore similar to that in Beample 1.
stopper du::;uqmm(w-sm'd %0 The remits ace shown in Tabis 8.

mmmum(mmmpnd

the stretched botfle was 345 cm® Comperative BExmrgile 31
mmmumw-m .
stroich indemmS194.9x100.57=158 ss Comparstive Bxampis 29 was repested sxcopt that only
$=345/519=0.57. the polyetirylono terephthalate was used, that a siretch index
mmﬂﬂlu‘m of horesult-  wag pet at 92 cm and that the total weight of the praform was
ing bisxially stretched botflo were cvaloated. ineroasod by 11% to obtain a bisxially streached bottle.
‘The resulis aro showa in Table 8.
HEXAMPLE 28 @ Ihe tanspareacy and gas barier propertics of the bottle

The sone of 27 was mmhﬂlunpaﬁmlmﬂlbhhmqlﬂ.
uwmmwmwm Tho rosults are shown in Tabie 8.
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TABLE 8
e Tk Eagis?! Boophi CopB®P CepBEe’ CepBr’l Cap B2
FRDosgolyester (wt. ratio) 2 ] 01 Dk 10000 1000
Seoach: iex an T 15 = ] ] 1%
‘Thtal wt. of betths I an a n n
Thichnem of boitl budy = o a7 a» [1 ] 0 [1 ]
(et ot Ixne sosscessrt)
Dol hom ) ol a1 [ 1} .1} ol 22
Tnteroal beow ) 9 ] ] o 0 17
COypacmeshilly L1 . as .« na 15 ns mi
soatiiglent oD . m
»rC,08km
(Pemxmatean xuaiinnl)
Oy pummbiihy - L . 0 1» 2 20 23 1
D - m
2°C.0BRE
(Ontme mathor®)
Prcase raslstance kyle® r ] 18 1 17 1 ®
EXAMPLE 29 wd# of the palyethylons texophthalete was used in

3 Brampis 29 to obtain st first a preform for a biaxially stretch
The resing descxibed balow were med for preparing a
polyester resix composition for high 2 moldi . molded srticls md them a higxially stretchad bottle from the

shmtler w0 thet tn Bxamgpls 1.
o-chlarophenal ot 23° C;

Copolyester: & reals propared by osterifying & icabaxy- 00 ToRs 408 shown in Tabie 9.
He acld Mdﬂmidm Companstive Exarples 33 and 34

m-unuo-:usdw _— o 2 ead 30
othylomo glycol muu.uuvh. procedore of Esamples wes mposted
Mwm Id'.tdllg. : except that the stretching index was set at 95 cm and that the
mmqsswﬁadumumw total weight of the bottie (prafiorm) was incrosssd by 11% in
weight of the polyelirylens terephthalate mentioned shove,  Examples 29 and 30 to cbtain & biaxially stretched bottia,
the restlting polyester rosin compasition (IX) was malded by © mmﬂFWMdhmﬂ-
memmﬂmum 8 ; o oo
e e et T R BOC T
ooy mﬁr“-. by a procedure Comparstive Exampies 35
mame of LB-01, mamnfactored by Corpoplast Co., Ll) o 4 Compsative Exsmpis 33 was repested except that only
cbtain & bisxially sresched bottle. The stretching tampers- 50 Polyethylns terophthalatn was osod without uaing the

copalyester and (hat the total weight of the prefonn
m'n:-:n:'m( the stopper part) of the mwu;nmwn»u‘:
unstroiched preform was 19 cm®, and that (excloding the  blsxially stretched bottls,

stopper part) of the reamlting stretched botde was 46D a®, mm-ﬂuhﬂhmﬂ-ﬂfﬁm
‘The internal surfaco area (cxcinding the internal exface - ing bisxislly stretched bottle were evalusted.

ara of tha stnpper part) af the strotchod botrls was 678 cm?. The results sre shown in Tahle 9.
Tho stoeich index is thereforo calcniated as follows:

rrich indmml 4GVIOXLOAG=168 Comgecative Examplcs 36
The resulting biaxially stretched bortls was cvalasted by = Exxmpls 29 was ropeated except that only the polyethyl-
& procedure similar 10 that in Bxample 1. torophthalain weed without ming the copalyester
The romlts are shown In Tabis 9. :Muuﬂ:ﬁdhm“hﬂdw
EXAMPLE 30 11% in Bsampis 29 1o obiain & hisxislly stretched botte.

@ The transparency sad gas barrier propesties of the result-
Example 29 was repeated excopt that a resin composition uwmm-uum
mddlﬂbyﬁ#dhmﬂmw ‘The resulis are shown in Tahie 9.
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TABLE 8
han Unit Boamgin 27 EBExmphd Coop.Br2® CumpEx® CospBe3l CoinpBe Xl
FEThoopalpesice (wt. saiin) oo ] san ) 1000 1000
Bruteh, index amn 15 1 2 ] " 153
ol wt. of hatls '] al a F -] - -] .}
Thickasn of butts body mm o 0y o o 02 as
(pmt < hawe Seastremenr)
Total ban [ ] ol al a1 o1 o 2
Tobernal buse L L] Q 0 ] ] &)
COp poscmmbliy &0 - n "3 (7] 112 13 3 ni
conflicimt =D -stm
°C, 00N
(Pexntmn mathod) ]
s pacoeshilhty SEmm . 20 19 12 20 T as 3]
confficiet =D -mm
C, 00
(Ot mothond)
Pmamye eisiaace pjen’ n ] 18 17 1% 2

EXAMPLE 29 woight of the polysthylens terepiithalats was vsed in

3 Bzample 29 to chiain at first a preform for s bisxially streteh
‘Tho rosins described below were used for preparing s
potyess ests compoation for Hgh sotct meadg, © | 76id artilo 1d thea  bslaly sreched botl froza the
: aresia (tado pamo of J 123, gy grypeparency and gas bacder propertios of the rosult-
mennfactved by Mitsul PET Resin KX
colative ,l.,:.’,', T o 015 dlis maeramia$ = 5 ing bisxially srcschod botrlo wesn evalzated by & procedore

shuflar ®o thet in Bxampis 1.
o-chiorophemal st 23° C; soslts are shown in Tebie
Copalyester: 2 resin prepared by osterifyisg & dicarboxy- The - i s
Yic acld companent composed of 50 ool % of tereph- Comparstive Exampies 33 and 34

thalic acid and 50 mol % of isophttalic acld with

ciiryleno giyeol by the prior st mothod, and baviaga ¥ The procadors of Exemplos 29 and 30 was zepeated

relative viscoalty (IV) of 0.89 dl/g. except that the strotching index was set at 95 cm and that the
Afier mizing S% by weight of the copolyester and 95% by  total weight of the botile (prefiorm) was increased by 11% in
weight of th polyethyless terephthalate mentioned shove,  Bxamples 29 and 30 © obtxin & bizxially siretched bottie.
the rsulting palyester resia composition (I1) was molded by The transpareacy and gas barrier propesties of the result-
amnﬁum‘n:;:nﬁu-mn;:wm“ummmmm

Melld Seisaimshn d.lllm m
?mn‘;ummumwmc 'rh:nhndnnh'mh?.
wumn nﬁllmwl:mﬂdw-m Comparstive Exampies 35

mamo of LB-01, meaufactored by Corpoplast Co., Ltd) to 49 hwmﬂw‘:j:wqu
::t:mngwmmmqn ”I muuhmuw "Mh ““
The internal volume (; the stopper part) of the inerensed by 11% in Comparstive Exampis 33 to obisin a
unstroiched proform wes 19 o', and that (excinding the  lsxislly streichad bottls, -
stopper part) of the rosulting stretchod bottle was 14 em®. ®  Tha tramaparency and gas bavrier proparties of the rosult-
The internal sreface srea (exclnding the intersal mface - ing bisxisily stretched bottle were evaluated.
arca of the stoppex pazf) of the stretchad botrls was 678 o, The results are shown in Tahie 9.

The streich index s theseforn calcnlsted as follows:

strotch inden=146V19:1/0A6=168 " Comgpantive Bxmmples 36

The resulting biaxially stretched botfie was ovaluatod by Bxmupls 29 was repesied except that culy the polyethyl-
a procedore similar to that in Exsmpls 1. sereplthalate used without using the copolyester
Tho rosolts ee showa in Tabls 9. :uhm:#cmmnww
20 11% in Bxxmple 29 to cbtain & bisxially stretched bottle.

@ The transparency and gas barrier propesties of the result-
29 was repested axcept that a resis composition g blaxially stretched bottle wers ovalusted.
mdlqudmwumw The results are showa in Table 9.

(7
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HEXAMPLE 31 H:ﬂu:nmum-ummm
hpr-ul':h mm:;mungmm' The tranaparency end gas barrler propesties o tho oeud-

factnred by Nissel ASB K.X.). The molding tonperstaro wes ~ tidler to that in Bxample 1. '

260* w 710" C. ) so The results mo shown in Tebie 10
Tho tms obtaiand proform was molded by & procedace
similar to that in Bxampils 1&&&@& Comperstive Exxmpio 38

mme of LB-01, mumfactared by Corpoplast Co., Lid) to Emnpic 32 was speated axcapt that tho stretch index

cbtain & blaxisily stretrhed bottle. The sireiching fempars-  was sot &t 92 cm and that the total weight of the preform was

ture wis 80° i 110° C. 3 inereased by 10% in Rxample 32 to obixin st ficst & prefiocn
The internsl volume ( the stopper par) of the  for bimxial stresching and then & biscially siretched bottie

meipsched preform was 4.9 cm’, and thet (excloding the  from the pesform.

stopper part) of the xesulting stretched bottlo was 519 o, The transparency snd gas berrier propestics of the resuls-
The internal sxface area (excinding the stopper pmt) of _ ing bisxially siretched bottio woro evalasted by a procedure

o simtrhed bottls was 345 cm?. © gimiler to that in Exsmpis 1.
The strotch index is Shamfore calculsted as follows: The remiis are shown In Table 10.
streich indexeS19/4.9%1/0.57=158 O tivo Exumpie 39

The transpareacy and gas barricr propertios of the resuls- 45 Example 32 was repoated axcept that caly the polyethys-
Ing bisxialty sirotciwd botflo werr evalited by & frocedars 988 terephthalato was used, that the streich fadex was o2t

shuller to that in BExsmpie 1. 92 em and that the total welght of the prafiom was increased
The romilts o shown in Tabis 10. by 10% to cbtain a bisxislly stretched bottle.

The transpwremcy and gas barrier propestiss of the rossis-

EXAMPLE 32 X ing botlla were evaluxted by a procedore similar o that in

) | that the posin  Bzampla 1.
e ke i il e S e NN
first a preform for bisxtal stretching and thon & Sisxally

stretched bottle from the prafrm. - Comperstive Bxampls 40
The transparacy snd gas barrier propexties of the result- Bxample 32 was repoated excopt that only the polyethy)-
fog biaxially stretrhad bottie were cvalmted. ane lerephthalate was wsed and that the weight of the bottls
The resulis are shown in Tabis 10, {prxfirn) was incyeased by 10% to obtain af first & preform
and then a bisxislly stretrhad bottls fram the pefiormn.
Comparative Exampie 37 ® The tasparency and gas barler propesties of the result-

BHxample 31 was mpestad axcopt that the strotching index ~ ing hisxially stretched bottic were ovalnaied by a procedm
unnnm':nummmdmmn simflar to that in Bxampls 1.

increasad by 10% in Exxmpis 31 to obtsin at first a preform ‘The nmits are shown in Takie 10.
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TABLE 10
n Tokt Eomgls’l Exmge’) Cmp.Ex37 Cop.Ex28 CopEx® CopE O
FEToopolyasier (wt. mii) o 010 [ T 1000 1000
Strvish Index am 158 1. 22 n L - 18
‘Tobal wt. of bonls ' n a - D B
Thicknes of bottle budy o ox [T o oz (1] aw
{pwat ot beae sesernent)
‘ol e % 04 ol a3 a3 0a 13
Ietmxal bxne L ] [+] ] a2 al ol 18
COx permenbiERy Lk ) 73 18 =7 78 120 116
conllioleat oD - sim
2*C.,. 0 EH
(Pomiizn method)
Oy purmashility o0 -xm a2 13 24 as 23 23
cosfBolent =" -uim
C,00 NH
(Otran mwiheaT)
Frosmue saslstance kpfar® 1% s 17 16 1 0
EXAMPLE 13 " Tho roslts aro shown in Talile 11.
Tho resins described below wer used for proparing & =

polyester rosin camposition for high streich makiing. Comparstive Examples 41 end 42

m’uu' m'ﬁ?mu)w The procedurs of Bxampics 33 and 34 was repested

roistive viscosity (IV) of 0.79 di/g meamred iz except that the siretch index was sct ot 05 em and thet the

o-chloropheadl at 25° C; 30 total weight of the bottls (preform) was increased by 11% to

B 18 cmponcss clmpoord of 90 ol & of barder

mﬂn-l md of the rosult-
thalic acid and 10 51%# Iumb&mmﬂu
itk sty (0 2 000 g MRS oy Tho remts are shown fn Tabi 11
A sesin composition was obtaload by mixing

m:w’dumgmw-zudu Comparstive Exxmples 43
polyothylens tesephthalste mentioned shove. Example 29

sepeatnd except that the shove-prepared polyester roain The procedms of Comperstive Exampio 9 was repested
:u.n,' dom was mad o cbuin & fint & peoform S 0 CE e Bempdn 41
botle foom the preteem en s by and that tho total welght of the prefom was increesed by
The transparency and gas baxrier properties of the resnit- 11% to obtxin a binxially stretched bottio. The tansparency

The results ars shown in Tabie 11 The results are shown in Tabie 11.
EXAMPLE 34
Example 33 wes repoatod excepd that a rosin Compuontive Exsmples 44

e ::::dbuﬂr.'i:o wﬂ:'h I-lh'.nwslh
framsparency bardder propestios result- traRsparoncy and gas
hhlﬂﬂmmwda:mn 53 of the resniting bisxially stretchad bottls wers evalnasd.
. The results sre shown in Tuble 11.

TABLE 11

it Booph3 Ensph CopBr4él CapErdd CoopExd OConpBrdé
020 P ) 0 1000 1000

e

FEDcopolyester (wi. meio)

Stk ol 18 -] s a3 14
Totsl wi. of bottle '] L] 34 [ ] [ ] [ ] [
“Thicknses of botis body oy o» o a» 040
(p=t of b messsmenant)
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TABLE 11-coutinned
Bem Uskt Exmgiss} Enoghe™ CompBrdl OwpBrdl Cop B s CupBE M
Dorperevay |
otal e ) ot ol 04 as o3 58
Toterpal heme - 0 0 al a2 02 4
COx pervashiiity ca-mm 13 71 72 73 s 73
cosliciont oD -stm
2 C., 0N XN
CPecaateen sxdhod)
On puznmaliity : - L . Ly 18 17 18 i L9
oostBole =D -mim
1C,OREE
(Oxtzan matiod)
Proasne melsience yan® 17 15 13 " 13 u

EXAMPLE 33 2  The tnsparoscy and gas barrier proparties of the result-

ing binxially stretched botils were evalnated by a procedure
hAMWlwmﬂn:Wnﬂﬂg tmilar 1o that fn B )
mnmm%mdm.m The resulis axo shown in Tabio 12,
-yt oy s == Comperstive Exampis 46

Ing temperstare was 80° to 110° C 20 giretched bottle.

‘The internal valume the stopper of the

e e S AR i e gyt S T
stopper strotched bottie was 519 anr'.
Tho intorual suface amxe (cxcinding the stopper part) of o that fn L

‘Tho siretch index Is therefiee calcuisted as follows: Comperstive Example
stoetch index=S19%4. 9% 15).67=158 o

f=345/519=0.67. Exmple 36 was repeated axcept that anly the palysthyl-
The transparency and gas bacier propartios of the resuls- . ¢80 terephthalate was nsed, that the strotch index was set &t
. ing bixxlally stretchind bottls wers svaluated by & procedums “© 92 cm and that the totsl welght of the preform was increased

stmilar w0 that ia Exsmple 1. by 10% to chisin & blaxially stretched botde.
‘Tha mesulis sre shown in Tabis 12. Tho tcensparency and gas barior propertios of the resuls- -
EXAMPLE 36 mwﬂmmu.m
35 the resin 43 ’

“ww".;'“ _ﬂ"'m""'"“_m:‘“-"lm e P eete T The semilts are chown 1n Takio 12.

Fﬂ;nmmm then 8 bixxially stootched Compezative Examgie 48

The tansperency snd gs barriar propestios of tho resals- Example 36 mpested excopt that the

Ing bisxially stretchod bottle wore cvaluated. » -m&umuh:ﬁdum

‘The msults arc shown in Tabic 12 (pwedorm) was incressed by 10496 10 obtsin at fixst & preform
Cumperstive Exampile 45 for binxial strotching and then a bisxislly stretched bottle

from the prefonn.
Brample 33 was ropesind except that the siretch index
'was det ot 92 cm and that the totel waight of the preform was 33 The tasparency and gy barxier properties of the resolt-
Mwﬂﬁgwm.h.mﬁ'w ing biaxially stretched bottls wers evalnatod by a procodure
sirciching and then & bisxially stretched bottle from the  Almilar to that in Bxampla 1.

The results are shown ia Tebis 12.
TARLE 12
Iam Ul Exsegin® Eompb3 Comp B4 CopBr 4 ConpEx 47 Conp.Be 48
FEDeopolyesier (wi. miln) . /0 /%0 80F0 oo 1000 000
Sarntch i

‘Tatal wt. of Witk an u . B . a ] a
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TABLE 12-comtinned
m Uit Bampin 35 Enmph$6 Conp.Ex 4 Cop B dfé CompBr &7 Coxp B il
Thichues of bottla body mm [-F ] o L] o 02 030
(pact «f hbsn resessnerrent)
. ___
Thtal hae L al al a3 s 02 i3
Ieteena] hama % ] 0 a2 al Gl 13
COp parmanhility 5 - m 14 14 73 18 nn 108
cnglfighent =D -sim
TC,0hEK
(Fexetem sathadt)
Oy peczanahility - L. a3 HE) 4 3 23 2
cnafficlant =i .gtm
rC.,0h ER
(Cxtowes st
Peswme roalsteno Il 19 1 ” 16 " n
EXAMPLE 37 EXAMPLE 38
The resins described below used for pecparing A proform for forming & bottie was prepamed by mokding
mmwhmmm . o '@ polyester seain composition employed in Bxmmple 37

3 nsing a molding machine (trade neme of ASB-SOHT, mano-
'“m’”’“'m"‘,, wﬁ,"‘,&"’gw factaed by Nimel ASB K. ). The molding tompecstuzs wes
relative viscosity (IV) of 0.79 dig measured tn =~ 200, © 200°C
phencd ot 25° C5 &ruhmlummmm
Cogatposter: 'mmm,m samo of LB-01, mannfactared by Corpoplast Co., Lad) to
thac acid and 10 % af isophtu wid vk mm#‘g‘mmmm
mmummmya%mmmum- The isermad volume ( (o stopper pact) of the
A polyester resin composition wes [repemsd by miziag 35 "S=ched praform was 49 cnf, s that (exzinding the
palyethylens teephthalsin mentionsd sbove. Bxample 29 mu—nm-u(mumumd
was rcpented axcept that the sbove-prepared polyester eata. e strwiched bottle was 345
wis med to chinin & fint a preform for mmmumm-m
biaxially stretch molded articls and then abiaxtally stwotched 40 Strotch index=5194.9%10.67=158
bottle from the proform. f=34%/519-0.57.
The ttunsparcacy snd gas barrier propexting of the resuit- ‘The transperency and gas barsier propexties of the resuft-
Ing bixxially stretchod bottic wam cvalusicd by aprocodures  ing bisxdally stoctchod boifie were evaluated by a procedure
simiiar to that in Exsmpls 1. similer o that fn Exampie 1,

‘The remliy are shown in Tabie 13. ‘The romilts ace shown in Tahis 13,
TABLE 13

| = Tk II.lﬂ!'l BExaogle 8 Coop.BEx & CompBx 2
Biretch Sl om 1 1% ” [
‘Total wt. of heatle s [ n ™
Thiskos of tetils bady oo asr oz aw as
(pt ot hane DecoETE—)
‘Tmaapescy
Total hame - a1 [ ] Qs s
| T - o [ a2 ol
COy parmashility Si-mm 1 TA 71 14
coaffickmt D - abn

a*C,.0n N
(Pamsivg sfhod)

(76
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TABLE 13-continned
1 Unkt Exngh 77 Inmph % Cusp B4 Cup Ex
O panility S« ian 14 17 L6 12
coaifinket o' aim
2 C.Oh KX
(Cuxtran athod)
Sovass rmslatence hyfe® » 0 4L | 10
EXAMPLEY The results sre shown #a Tabia 14.

The reains doscxibed below used for
mmmhmm-ﬂ:’"u Comparative Example 49

Pulycthylens tepephthalate: & rosis (trado neme of J 115, 37 was mpexted excopt that the stroiching index

was sct ot 93 coa.and that the total of the prefiarm waa

by astesifyiag 2 dicubory The teansparsncy and gas barrler propestios the remiting
He acld componest composed of 93 mal % of tensph-
thalic acld and 7 mol % of isophthalic scid with Hﬂ%MMWMWlm

that in Bxampls 1.
m“““m"“”’agdﬂ"a;'“m“h“" "The sosuits erc shown in Tetie 14,
A polyester resin composition was prepaned by mixing 2
mwmdum:mwwzmdu Compeeativo Example 30
palyethyleae tarsphthalste memtioned sbove, Example 29 Example 38 was mpeated axcept that (e siretch index

that tha resin and that the total of tha
i e T o LT et oo o0 e s B
siretching and then & bisxially stretched boifle from the %0 hli:nlnﬂuuﬂhlwmm

The transparency snd gas barder propertics of the resul- The trensparency and gas barer propestics of the bixxi-
stretched botfle were evalusted by a procodums mmuuem':nmwumm-
shmllar to that in Bxampls 1. to that in Example 1.
Tho sesults aco shown in Tebie 14. % Tho results are shown fa Tublo 14.
EXAMFLE 40 Camparstive Bxampple 51
AMMMM:MW“&MI; 39 was  that G stretch index

xq-m—mm-mdns:m.m «© ““”ﬁ":“hﬁ?’lzmﬂm’ﬂﬂﬂ
factured by Nissal molding temporatom incroased Examgilo 39 to obtain a proform
mbgo-c, ASBICK.). The . hhhﬂwmmmmaummm

The thns cbeained praform was molded by & procedre. o e Pesdorm.

The transparcncy md gas birrder propesties of the blaxi-
Mndtoull:hublnlh‘;lmlﬂung:n(ﬁ; 45 ally strotched bottle wer ovalnated by & procednrs similar
obtaln & stratched bottie. The stretching tempers- lul-thmll- 'Mll
ture was 80° to c : The resuits are n

The internal voluims the stopper pert) of the Comparative Bxamyio
mm-‘u + and et (excioding the 2

Ths Imternal sxface area (axcinding the stopper part) of muunmmuummdhmm

tho stretched bottie wae 345 e’ increased by 10% in Example 39 to cbisin st first a preform
‘The stroich index is thewafore caleulaied as follows: for hisxial stoetching end them s hisxislly stretched boitle
strotrh indem=S194.9%1/0.67=158 ¢y om the preform.
$=345/519=0.67. The transparency and gas berrier properties of the result-

The and gas barrler of haresult-  ing biaxially stretched botfic were evalnatod by a procodurs
%h&mﬁ%um shmilar to that in Exsmpis L

aimflar to thet In Exsmpis 1. The results are shown in Teble 14.
TADBLE 14
Ran . Buugh’® Bmnpio 4 Comp.Be$ CospBx 23
PEDoopolyeter (ot ratic) 270 = 0% 00

‘Total wi. of boitle M a & 3

"

177
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TABLE 14-continned
m Thkt Heaagls 30 Hwamgle 40 Cowp.Bx.51 Conp Ex 02
Thickuwes of bottle bady . ass o 036 [T
(put ot hese susevavematt) .
Toul ham . ol el o2
Totarnsl ugn . 0 0 ea ol
Oy pormeshilty 0. mm (1] 33 13 &0
coaliiclent =D - sm
¥ C,on N
(Fapetnen saethed)
Op pannuubily oo 13 4 15 L8
woalfiolent oD -sim
¥ C. o8 i
(Cixtewns satiunll)
Fesun nalsanrce kpbcs® 17 » 18 n
HXAMPLE 41 weight dﬂlle ol r— ﬁ;:-
The sexins describod below were used for es Dod tn Sotain t firt a
mmthm% - mﬂmmmmm.wm‘
Polysthyleno tesophthalate: a (tmade namo Copolyestar: the diomboxylic acdd compoacat thereof
manafactured by Mitsal PET Resin KK) having s being composed of 90 mol % of isophthalic acld
reistive viscosity (IV) of 085 di/g measured in constiinent units and 10 mol % of terephihalic acid
o-chiorophean at 25° C; constituest natte, the componeat
Copolyester: the dicarboxylic acid composet theseol o thearnaf bolag composed of 7.5 mnl % of dihydoosy-
being composed of 90 mal % of isophthelic acld constiinent units and 92.5 mol % of
comsthnent upits and 10 mol % of twophibalic scid constituent units, ths copolyaster com-
constinzent unity, the diirydroxy peising 0.3 part by mal of coustiiu-
thereof balng composed of 15 mal % of ot omits based on 100 perts by mal of the dcboxyiic
othoxyrescrcinol constitnont unks md 85 mol % of 5y Ackd comtiincst unily, and havisg & relative viscosty
constiment units, the copalyester com- (V) of 0.2S di/g messed in o-chlopophancl a2 25° C
prizing 0.3 part by mol of constitn- The trassperency sad gas bacrier propestivs of the yesnls-
ent umits based on 100 pazts by mal of the dicarbaxytic streiched boitls was evalnsted by & procedure
acid and having a relative viscosity V) of  Similar 1o thet in Bxampilo 1.
085 dl/g measared In o-chinmpbenol at 25° C. « Theresuls are shown i Table 1S.
seeght of the o yefyions i acsiomnd doors EXAMPLE 43
41 that
o el oyt () o el g et T

The proform obteined as doscbed sbove was IOKEbY g Shoes o ea 0 04 thon s blexially stvochod

battle from the preform.
procedurs similer $0 that in Example 1 molding
:ﬂ-MIIHGIMme:;alm = Copolyester: the dicasboxylic acid componeat thereod

Co., Lt:) to chéain & bisxially strmtchod bottia, The stretch- betag composed of 80 mal % of isoplttalic ecld
Illlnh:'mnlo:wuo'c.h } ) o mnﬁ.h tercphithalic
unstrsiched preform was 19 .mu"c.-u..u. wﬁlmﬂdlsl mu'sum'

?ﬁymdhmnm?umd. - cthoxyrosarcing constituent units and €5 mol % of
Interval surface cxcinding the intenal sorfiace otiylemo
ndummmwmwmd. pising 0.3 part by mol of

Tho stroich inder iy therafore calenlated as follows:

"Tho remizing blexially stretched botde was oviloatcd by @ oo oL Moaerod in o-chlorophendl ut 25° C.

similar to thet In 1
'FT:“"'I nite ..nﬁ':';? _ h.%n:muwimml?.m
Bxample 1 was roposted except that a copolyester @ Comparative Bxamples 53, 54 and 35 -
described below was used and that a mein campasition The procedare of Bxamples 41, 42 and 43 was roposed

composed of 10% by weight of the copalyester and S50% by axoept that the strefching index between the profarm for the
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strotch molded acticle aud the stretchad bottle was =345/519=0.67.

sot at 95 em jn Example 41, 42 and 43 to obtain hisrially The transparency and gas baxier propertios of the result- -

ties of the meniting botties were evalusted. similer to thet in Bxample 1
The romiis sre shown in Table 15, 5 Tha reslts o chown in Teble 16.

of the Tosulting hotfle were avalusted. The taneparcacy and gas brrier propertics of the result-
The zesults are shown in Table 1. h.%?ﬂbﬂ:mw“bylm
Compacative Example 57 B The reeits e shown in Tebie 16.
n:nphumng:umaqzum EXKAMFLE 46 .
we wa withoot copolyester to Bounple 44 was repested oxcept that the polyester resin
cbtain & biaxialy strotchod botilo. The tranepascacy and gas - composition empioyed in Examele 43 was used to obtaln at
bacrler propestics thececf wess ovaloated. first & peeform for blaxial strotching sad then a bisxially
The resuits are shown in Table 15, stretched botile from the preform.
TABLE 15
Conp. Comp. Comp. Comp. Coop.
Bm Uit Br4l Bxdd B x5 Bx 54 BrSS BoSS B W7
FEThopalpansr S g0 VD 949 S0 EVD 1000 1000
. matk)
Sacaich Smivx o= =\ 18 I8 M &5 = m
Thkiman of batfle body = 04 03 OS7 04 QM am O® 040
1% 3 "]
Depwmmy
Dl e s 068 05 O o1 O o4 G142
Toteaal hane ™ 04 05 o4 D1 o a1 ol T
“-_ A7 4% AN B LB % B 14
Op puzmenliihy - L __ . 150 13 115 1P 1M L 1% 1w
oD -utm
wwgh ky -] a s n »" 3 a
vu 10 sxnimin
Min, destruosion height m 58 S0 35 45 25 20 i3 30
rl_ L ] ] -] ” n ] n 2% -
Dwulty oo 137 150 136 LM LA6S 1364 L3686 LIS
EXAMPLE 44 The iranperoacy and gas barrder proportics of the rsult-

=
preform for botfle propared by molding ing biszially siretched bottie were evalnated bry & procedaos
ﬂ?ﬁ'mmﬂﬂ;ﬂhg@“ similar o thet in Bxampile 1.

taing a moiding machiae (trado neme of ASB-S0ET, masn- The resilts ere shown in Tahio 16

%ﬂr&um malded by pﬂlhu’ "y

W a Exmmplo 44 was mopesicd except that the stretch indax
similar to that in Brample 1 asing s molding machine (rade  was st st 92 o in Exampio 44 to obtain at fhvt & prefiom
oame of LB-01, mmmfacinred by Corpopiast Co, Ltd) to  angd thes a hisxially siretched bottle firom the prafionn.
obtain s bizxially stretched battie. The stresching tampers- The transpareacy and gas banier propesties of the yoinls-

tare was 80° ©o 110° C, blaxially stretchod bottlo were evaluatod by & procedure

. ®
The imternal volume (| the siopper part) of the I:ihrbhunwl.
unstretched proform was 4.9 cm”, and that (excinding the The results are shown in Tabie 16.
stopper pest) of the resoiting stretched bottle was 519 e
The inteenal surface area (cxcinding the stopper part) of Comparative Example 59
the stretched bottlo was 345 cn®. 6 BExxmple 44 was repeated axcept that the atrotch indes
‘Tho stxeich index Is therafore calkculsied a3 follows: was sot & 92 an In Bxumnpis 45 to obtain at first a proform
sireich indemeS19/4.9x10.67=158 and then a biaxially siretched bottio from the prefiorm.
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‘The transparency and gas barrier propesties of the result- - EXAMPLE 47
h.mlv-mwmwammnun ”:wl ?m“mm
Example welght of a polyethrylens terephitwists
‘The resuits sre showa In Table 16. s @ naphthelste having an intrinsie viscosity ]
Comparstive Exxmple 60 of 0.70 dig-

The thus obixined polyester resin composition was
Exmmple 44 was repeated -except that the streich index maided by a mnlding machinn (trade pame of M-100A,
was st at 92 cm s Examwplo 46 to cbinin st first apraform.  mumfactored by Molki Selssknsho ILK.) to obtain & pre-

for biaxial stretching and then a biaxially strotchod bottle 15 form for molding a bottle. The molding Enparature was

from the preform. - e 270° 0 290" C.
The g5 barxier propesties of the result- The thos cbtained preform was molded by a procedure
bixxially stretched bottlc were svainated by & procodure mwuhm1m';um:’n:|mm
similar to that in Bxampis 1. namo of 15-01, mannfactored by Corpoglast Co., Ltd.) to
The resulits ars shown in Tahle 16, 15 obinin a bisxially strotched botfis. The stratching tempers-
ture was 00° o 110° C.
Comperstive Exampio 61 "The interasl voleme fho stopger pard) of the

Exampls 44 was ropeated that the polyethy)- unstretched preform wes 19 ooy, and thet (excinding the
e terefiale was waed s e o et e whs ek o, SOV Pt of o rouling ieiched bt was 1469
ot 92 em W obtain a bisxially stretched bostle from the The inicrnal sorface ame (cxcdinding the internal sxface
prefom. arca of the stopper pert) of the stretchad bottie was 678 em?.

The transparency i gas bariar propesties of the rosult- The stretch index is therefore calculuted as follows:
ing bixxially stretched botfls were evaloated by a procedune strotch indarel46319x1/0.46:168

similar t that in Example 1. ¥ The resulting hisxislty stretched bottls was ovainated
The results are shown in Thhio 16 lMdﬂﬁthWl-m o
Compecativs Eesoglo @ Tho rosks are shown in Table 17.
Examplo 44 was opoated excepe that culy the polyotgt- EXAMPLEAS

ene terephthalgte was used to obtain t first 8 peefiorm for

blaxtal hing and then & hisxiall fved bottle from .wmuwuq:um;wd

hmmu-ummdum o dﬂ.:lm:uw m‘:
polyethylons oaphitulste to at a

were evaluated by & procedure similer to that in Bxamplo 1. bigxial stretching and thea a biaxially strotched bottle pre-

The resalis ace shows in Table 16. paxed from the preform.
TABLE 16
Cogp. Comp. Comp. Comp Comp.

] Unkt Bxdd Bz dS Ex 46 BEx E® E 6 Efl &
W SN S0 W0 9 S YD 100 1000
Stowich biex an 1% 1 158 9a [ -] 7 a 12
Tomepmncy
Totsl e % 20 13 a3 13 a7 o4 ol 12
Tnineval hene L ] 12 .1 ] as ol o4 a2 -] &)
COy ponnoahiliity -] &5 43 21 a3 73 a0 ns ]
oociiclnt - n
' C, 0% MH
(Pouzmatem sathesl)
s pembsiliny - L] . 19 14 12 21 18 13 13 a1
coslficies oD -um
= C,. 0N K
(Oxtzan mothedl)

mmngth | ] - L - 0 n n »n 0 4
= 10 sxn/min
Miin. dagtrootion height m MA >4 M4 M4 10 30 A 4
:h-‘ % o 100 100 100 % ™ 10 o
Dunity

oo 131 13N L1M7 13683 130 1377 188 LD
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The trnsparency and gas barrier propestios of the result-  preform for bisxial strotching aod thea a bisxially strotched
ing biazially strotched bottlo was cvalnated by a procedore ~ bostle from the proform.

similer to that in Example 1. The tnsparcacy and gas barrier propesties of the esuls-

The remlis are shown ia Table 17. ing biaxislly stretched boitio wems cvalnated by & procedus
_ S ghmiler to that in Exangpls 1.
Comparative Ecampies 63 and 64 Tha results aro shown in Tale 17.
The procedure of Bxsmples 47 and 48 repossed
wmmmm“uuum‘:ﬂmu Comparstive Bxamplo 65

total weight of the bottls (preform) was increased by 11% In 4, Exampie 49 rupostod axeept that the stretch {ndex
Exsmples 47 sad 48 o cbizia bisxhily streched bottics. nngm:mumumdum

gmupmmaum (peafiorm) was incressed by 11% in Bxxmple 49 to cbtain st
The - in Thbla 17. Mnm?uﬂlﬂlm ireiching snd thea a blxdally
ing iaxially stretched botfle were ovalnstod by a procedare
uAmw:MWFﬁdwﬂg similar o thet fa BExampls 1.
aeing u;iﬂngml%—u! of ASB-50HT, mann- i dom i Ttle 17.
ZI0° 10 250° C. - Competive Example 56

The thus obtained prefonn was molded by a molding Exampin 45 was mpested excopt that the stretch index

machine (ttade name of LB-01, mamfactured by Corpoplast ~ 'Was set &t 92 cm aad that the total weight of the bottle

Co., Lsd) to chiain & bixxially stretched botflo, The stretch- ,, (pwaform) was increased by 11% in Example S0 to obtain st

ing wumparstore was 110° to 130° C. fixst a preform for hisxial strotching and then & bisxielly
unsirecched preform was 4.9 cnr’, and thet (excinding the ‘The transparency sad gas barrter propecties of the rosuls-

stopper part) of the rosulting stretched bottle was 519 cn®. ing bisxially strotchad bottle were evaluated by & procedure
The intarnal snrface sres (axcindisg the stopper past) of so Similer o thet in Bxampio 1

the styctched battle was 345 cm®. The romits as shown i Table 17.
TABLE 17
Comp. Copp. Comp Camp
Ban okt Bad? s o ED RO 6t k6 R
PETIFEN san SO0 S SO0 1 SO0 S SO
{wt. miia)
Stoetch inder o |\ 18 1% | 9 ] 7 ]
‘Toiul wt. of baitle 5 L L) an ] ] [} a
Thicigwps of tustle by o 04 G5 031 0% 04 OoN aw o=
13 3 ]
"Toml b . 65 03 035 02 a8 Q7 ‘as
T % o8 a2- o1 of 05 04 a8 a2
COx pocmmblity “,,_u_uuuuuu.nu
29°C., 0% ML
(Pecotran mathod) .
O purrmnkiliity —m-mEn 17 13 18 L 7 135 13
coullickest =D -t
2 C., 0% IH
(Oxtoam canthod)
P sulsance o 1 11 17 15 15 L] “ 12
Tho stretch index is therefiore cakuiated as follows: HEXAMPLE 51
. Eetch index=31944.9x10.6M158 . A dcmboxylic ackd component of 99 mol % of
;.MIH.GT.“ o e 'ﬂqlﬂnﬂ:ﬂddndlmdid acld waa
tTEREPRTOnCY barter propertics resul-  estexified with a dihydroxy
Ing blarialy soetched Dile wees Gralastod by o promeda;  of B Mol % of cliyieme Pircol and 15 oo % of 130
similar 10 that in Exampis 1. hydraxysthaxy)boazene, sid dilrydeosy compound campo-
'Tha rosulis arc shown In Tebls 17. mmmnw;gd.ﬁynﬂdu
compound based on pts
EXAMPLE 50 B%ﬂu@ﬂ,lﬂlmmw

" Bxmmplo 45 was ropeatnd cxcept that the copolyester w.mm-mmm«w

sy
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The thus cbiained copolyester was molded by a molding
machine (tade nama of M-100A, mannfactored by Melki
Seisskouho KK) to obinis & preform for moldisg & botile.
The nobiing temparsters was 270° to 290° C.

The thes cbtained praform was moided by a moldiag
machine (trade name of L B-{}1, manmfactored by Corpoplast
Co., Lad.) to obtain & hisxially stretched bottis. The stretch-
ing teenpersinre was 80° to 110° C.

The internsl volume ( the stopper pet) of the
unstrotched preform was 19 cm’®, and that (excinding the 1@
stopper part) of the remiting stretched bottle was 1469 e,

Ths internal snrface srea ( ths intarns] surface
axea of the stopper part) of the sireiched hotfie was 678 e

The stretch index {s therefiors caloniated as follows:

stretch Indem=1469/19x1/0.46=168.

The resniting bisxially stretched bottle was evalnsted by
a procedore similas o that in Bxampls 1.

The results are shown in Tahis 18

A dicszboxylic acld compoacst composad of 96 mol % of
terepidhalic acld md 4 mol % of fsophthalic acid was
exterified with ¢ dirpdraxy compouad componeat compesad
of §5 mol % of ethylens giycol and 15 mal % of 1,3-bls(2-
Fydroxyethoxyfoststns, said dihydroxy compound campo-
naxt comprising 0.05 pet by mol of a
hydroxy compound based on 100 pmis by mol of the
dicerboxytic acld compoment, by the prior st moethod %0
udnh a copolyester having an intrinsic viscosity [n] of 0.85

51 vm axcept thit the copalyester
prepared in Bxample 52 was used to obtals at fizst & posfionn
for a hisxially streich moldod mticle sd thes 3 bisxially
stregched bottle fioen the poaform.

‘The transparency snd gas harxier propenties of the result-
ing bixxially stretched bottie weye owinated by & procedmo
simfler to that jn BExample 1.

The ramits are shown in Tabis 18

Comparstive Exampie 67 and 88
‘The procedure of Exampie 51 and 52 was mpested except
uhnﬂi&uulﬂm‘:ﬂﬁnhuﬂ
waight of the bottle (preform) was incoased by 11% in
Exxmpis St and 52 to obtain a bixxially stretched bottls, The
tansparescy and gas bamder proparties of the botile were

The resolts are shown in Table 18,
EXAMPLE 53

u&mtcm:rnnp?-dwm
copalyester empioyed in Bxample 51 wing & molding
mmmdwm

mmmmwumwmc.

o ing

60

The tias obtsined peoform was molded by a procedom
simiiar to that in Bxample 1 using 8 molding machine (trade
nams of LB-01, mannfactixod by Coapopisst Co., Lid.) to
obinin e biaxially stretched bottle. The stretching tsmpere-
tro was 80° o 110° C.

The internsl vohmes (i the stopper parQ) of the
mstretched preform was 4.9 an’, and that (| the

mdmmmmusuu'

The interal sufaco area (excinding the stopper pmt) of
the stretched bottle was 345 cm?.

The stoeich index is therefore caloulated as follows:

stroich fodex=S104.9x1/0.67=158

=343/319=0.67.

‘The trmnsparency and gas barver propertios of the result-
ing bisxislly strotched boitis were ovaluated by a procedurs
similar to that in Exampie 1.

The results are shown in Tahle 18

EXAMPLE 54

Bxampis 53 was repested except that there was vsad the
palyester resin compoatiion employed in Bxampis 52 to
abtain at first & preform for bisxial stretching and then a
bixxially stetched bottle prepared from the prafonm.

The transparency and gas barxler pwopeartios of the result-
Ing stretehad hottle were evalnaind by & procedom
similar to that in Example 1.

Thea resilis ars shown in Tabis 18.

Comparstive Examplc &9

Example 53 vas repenied sxoept that the stretch index
mngnmmuumuﬁdum

mnhﬂuwuﬁhmsbm:
first a preform for blaxial sireiching snd then a biaxially
sireichad bottls prepared from the prefiorm.

‘The transparency and gas bander propesties of the resailt-
stretched bottls ware evalnated by a procedore
similar to thet in Example 1.

'The resulis ace shown ia Tabls 18.

Comparstive Exampis 70

Exampie 54 was repeated except that the stretch index.

wag set it 92 cm and that the total weight of the botrie
{peafiorm) was increased by 11% ia Bxampic 54 to obtein at
first a preform for bisxial strotching sad them 8 Siaxially
sipetched boitle from the preform.

The tanepamocy sad ges hexrder propertios of the result-
ing sirotchod bottle were ovalmted by s procedore
aimilar o that in Exampls 1.

‘Ths results are shows tn Table 16,

TANLE 18
Comp. Comp. Comp. Camp
Iaen Uit S e RS By B RS EO D
Amct of exessner ol % 1 4 1 4 1 4 1 4
Girateh index an 18 14 1n L 93 L ]
"Toal wi. of battle s ) L a F (-] @ ) -]
‘Thicknam of botle udy mm 0 O% 028 O OG0 O »® o
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TABLE 18-continned
Copp. Comp. Conp Comp.
Iam Tkt Br¥l BxS2 Bx S W Ex®! k& B B
Dumpeeery
Total buwe ) a5 a3 0y a2 Oaf o4 D03 03
- Q2 o3 03 a3 62 02 o
Oy pecssbiliny == o A 4 s 1T & 11 us 17
osaffiakent oD -sim
pT T Y
(esiem methad)
O prczmesbilly 8. mm L7 1& 20 15 2 13 23 1u
soeflialemt 27D -utm
aCc.onmm
(Ohtcam xothaal)
Pemas nesime kyforn® » 18 » » 16 16 ' ] 17
) »

'What is claimed: the blow molded article 1s of & copolyester
1. A blow molded articlo having excellent toxmsparency, heving en intrinslc of 3 d/g formed
moldahilily snd gas barrier by estarification of moncmess essentially of

ma-mdw-no'c..nnw -]
the blow mokded mticle Is of a copalyostex
udﬁd e:ﬁﬂn';q-'lﬂlyd
monomen
mlﬂ'ﬂllmmﬁlrﬁ .
dcmrboxylic acid 0-80 mxl % of texoph- »
thalic acld and 20-100 mol % of isophthalic acld, sid

dihydroxy componnd componest comprisisg  10-95
msdmmums-&usduu
(2-hydroxyethoxy)benzene,

pdroxy at leasi three

Sroups and heing vaed in an amonst of (.05-1.0 mol by

based on 100 mol of the dicerbaxylic
ﬁuﬁwgﬁhmmuﬁ

by the following equations becomes not less than 130
on

Tolersn] voleme of crlenind bottle
s e e i *
g
Toterrs] swxfice e of crlested baitle

e s (=

(emalmfing stoppor portion)

2 The biow molded artide of daim 1 whereln sald
porr

mid
mm?_ﬂhnmdﬂd-

4. The blow molded of clalm 1 wherala the stretch

whextin the blow molded mticle is produced by biow
mwidipg at a temperstre of 80°-110° C, and

coampound ecmpo-

and Eﬂllﬂlﬂllm wnid
M comprising 8559 mal % of teweph-
thalic acid and 1-15 meol % of bsophihalic acld, sxid

dirydrozy compouad compoacst compriging 80-99
nﬂiddﬂnﬁeﬂﬂd—ﬂﬂidm
(2-hydroxyothoxy)beazens,
hydraxy st lezst three
groups and usod in an amoont of 0.05-0.3 mal by
part based on 100 mol by part of the achd,
and is axlestod so that tho stretch index dofined
by the oquations bocomes not less than 130
o

Totzmal volems of crisnied bottle
Biminhs index = u7‘-

(emclrriing stogyur postian)

& The biow moided article of claim S5 wherein said
dicwboxylic acld 90-99 mol % of
acid and 1-10 mol % of isophthalic acld, said dilyydraxy
compound composent 85-59 mnl % of ethrylase
giycol and 1-15 mol % of 1

sad esid polyfmctional hydroxy compound comprises
anwnﬂh-dummbynﬂdﬂ
7. The biow molded article of ciatm § whareln seld

Jolethene and .
5. The bow molded mticle of cxim 5 whernis the stretch
index is 150 to 200.
9. A blow molded srticle having excellent transparency,
moldebility and gas banier properties,
whaxin Go blow molded atice is prodoced by blow
molding st a-temperatars of 80°-110° C., and
tho blow molded axticls i camposed of & copolyester
having an intrinsic viscoslty (n) of 0.5-1.5 dlg formed
consisting sssentially of

(8%
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pant and a polyfunctionsl bydroxy compound, said
dkuw;nﬂmﬂu of 2-50 mal %
Wﬂ-ﬂwnﬂldw

dilirydroxy compound compoment conslsting
of 1550 mol % of ofirylese glycol and 4
fu{u‘d aad

hydraxy compound is a sumber

sclected from the group consisting of
and

teheethyloloathann,

propame and is need in an smoont of 0.1-1.5 mal by 4
jpaxt based on 100 mol by pct of the diosrbaxylic acld,
sad is kighty adented so that the stooich Index defined

by the following equations is 150 to 200

16, A blow moided aticie having excelleat transparoacy,

moldebility and gas barrfer praperties,

wherzin the blow molded article is produced by blow 3
molding st & tamperis of $0°-110° C., and

the blow molded mticle s of & copolyester
baving an intrinsie viscosity () of 0.5-L.5 dl/g foxmod

dicarhoxytic cmsontially of 90-99 mal
% of tewephitelic acid and 1~10 mol % of jscphwhelic
acld, sald dhydrony componad component conslating -
casemtially of $5-99 mol % of ethylene glyeol aad 1-15

mol % of and sald
is = momber

selected from the group consisting of
and

and {s used in an smomat of 0.05-0.2 mal by *

pt bascd on 100 mol by part of the dicarhexylic acid,
and 1s highly adenind so that the sireich index defined
by the following cquations is 130 to 200 em

Inmmal voleme of ariasied bottle
s e = e *
(oo sepper paci
Totecrml serfince axe of oelvniad boitle
r~ (s

L]
(acinnfing stopgar paxtion)

part based an 100 mal by part of the diowboxylic acld,
and 1s highly orisnted so that the stootch index dafined

by the following oquetiony is 150 to 200 an

Iotewre] volens of exiected bestls
e — - — L
(owchling siopgur poxtion)
Tateenal sorfars eses of cxleried bols .

P e =t

(encinfing sopper pextios)

13. A btlow molded articls wharein the blow molded
mxticls is composad of a polyvster rosin onen-
pusing (A) 30-99% by weight of a polyothyleno terephthe-
Late realn and (B) 1-70% by weight of & copalyester formed
by estexification of dicmboxylic acld with ethylens ghycol,
said dicaboxylic acid 10-92 mal % of tereph-
thalic acid and 8-50 mol % of isophthalic acid, and is highly
aciented 80 that the stretch index as definad shove becomes
oot Jess than 130 cm.

14 A biow molded mticle wharein the blow molded

articlo s campased of & polycsier resin com-

IL A tiow molded articie haviag excellent transpacency, peising (A) 80-05% by waight of & palystirylane tecephtha-
moldability snd gas darrder propestics, 8 laio rosin and (B) 5-20% by wulgit of s copolyester farmed
wharels the blow molded articlc is produced by blow by esterification of doashoxylic scid with & dixydroxy
mnoldag at a tempesature of 80°-110° C., and compound component and a hydroxy
the blow molied mticls is compossd of a compomd, said diceboxylic acid 0-80 mal &

having an intrinsic viscosity (1)) of 0.5-1.5 diig formed ~ of tarephthalic scid and 20-100 mol % of isopithalic acld,

by astarification of monomers consisting easentislly of 0 said dirydroxy compound componeat eamprising 10-95
dicarbaxyfic acld with a diiyydroxy compound compo-  meol % of efhiylene giycol and 5-50 mal % of dikydeaxy-
nsat and a polyfomctionsl hydroxy componnd, said  efhoxy restecinol, and mid polyfimetional hydroxy com-

acid 2-50 mol % of ceeph-  pound having st losat three hydroxyl groups and being uped

thalic acid and 50-90 mol % of isophthalic acid, sakl mnmmdmo:z?mﬂmmz
15-90 43 maol highly oxlested

T % o eyl gyl £ 10-65 mal % of 13003 o rc i o colae o Do ok s s 130

(2-hydroxyethoxy)bensrne, and sald polyfmctional om .



0.5-15 mol % of isophhalic acid, and is highly arlented so Tl muchheh v of eximind bty
that the stretch index dafined by the following cquations f- )
becames not 1oss thas 130 cm (aminting stogger portion)
Saterra)] valrs of crlaied bottle W0 22 The pracess as claimed in clsim 21 whessin said
_n.% :;. dearhoxylic acid conyuises 2-50 mol % of terephthalic schd

ponnd component compeises 15-90 mol % of cthyloas

Pycol and 10-85 mol % of 13-bis(2-hrydroxyethaxy)
e e T i B (=% 13 bemmne and seid polyfumctioss! hydrary compound com-
{amdmfing sopper poxtion) malw&immummupucu
1 The as ciaimed in claim 21 whecein ssid
16, The blow moklod article of clsim 15 wharein sxid R vd s 5 mecbes scioraed
ﬂmmm'dw'mumm tdmethylolmethane, tdmetiry-

acid apd 0.5-10 mol % of Isophathalic acid. Jodothamo and

17. The blow molded sxiicls of ciaim 15 whereln the

trotch indax s 150 to 200, h:}:m:uhmnmnm

25, A procem for prepating & blow maolded article which

viscoslty (1) of 05-15 dg fomed by estecification of l(s)ﬂmlnsl o poeform fices a -

acid with » compound intxinsic viscosity () of 0.5-1.5 mmuum-'
o Mnﬂnr:mm-:zimﬂl mdwmmcu
datirylena ghyeod, highly orfentiad so strotch boxylic acld diirydroxy: compound component
index defined by the following equations becarnes not less uummuu:ummﬂu
than 130 cm. baxylic ackl conpwising 85-59 mol % of tesopldhalic
acid snd 1-15 mol % of isophthalic acid, exid diiry-
Entenl velurs of aclasied bolile dmxy compound componet campeising 80-99 mol %
ki < a Of Civime good md 120 nd & of L3t
(emmbuting stopgar poction) kydroxysthoxy)boazona,
kydroxy compound having st least throo hydroxy
Satusn! prefioce mws of cdlentet buttls ndmuh-u:mdnmuw
S e e — () port based. ca 100 mol by part of the dicarbarylic acld,
(emlmfing stngger poxtion) o  m4
40110 C. 80t thet e sroct e 1 ot lnm i
mm:.;‘:mx 130 ca, whamnke the st index s dalined by the
cthiyleae glycol and 2-5 mel % of dirfirylene glycol following cquaticns:
20. The blow molded article of claim 18 wherein the 43 uinensd vob M
stretch fndex is 150 to 200. " o i - gy
31 A process for prepacing 8 blow molded articls which 'M"}
(a) forming & preform from a copolyester having an Tninenal sxxface sen of crleniad holtle
mzﬂmdwnwzw » It S Pt (o).
INODOENETS
mlﬂl'ﬂll conaisting esseutially of dicsr- (amaioaling stopper puetion)
and a palyfosctional compound, sald dicar- procam s¢ claimed in dalm 25 whesmin
boxylic acld comprisiag 0-80 mal % of tarephthalic 26 The acid - m.l;gmlssd o
acd and 20-100 mol % of fsophthelic acid, sai ~ acid and 1-30 mal % of dsophthalic acld, seid
10-95 §5-09 mol % of ethylee

1,3-bis(2-hydroxyethoxy oonzsne
and said polyfnctional  gnd ssid polyfuactional hydmecy 08
mmm‘lﬂﬂHWQuuﬂuwﬂhﬂumh-
mummhnmdnnqu.pmw boxytic acd
part based on 100 mol by pert of the dicarbioxylic acld, 27. The procom as claimed in claim 25 wherels sald
md polyfunctionsl hydroxy compound {s & mamber sclocted
blow-molding the preform of & tempersinre of  from the group conslsting of trimethylotmethans, trimethy-
80°-110° C. such that the atvetch index is not less than 65 lolethane and trimethyiolpropans,
130 cm, whorela the siretch index is defined by the 28, The process as clatmed in claim 25 wherein the stroich
tollowing equations: index is 150 v 200 cm.
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29. A process for preparing a hiow molded articls which (a) forming & preform from a copolyester having an
process comprises intrinaic viscosity () of 0.5-1.5 dig formad by esterd-
mm:%mh wlun fication of momomans eonsisting esmeniially of dicer-
mdm mdd—h bwlhﬁdwl‘lum w

a palyfesctional kydroxy compound, ssid
bqlbddulddqz-ﬂmdidw
acid spd 50-50 mal % of isophthalic acid, esid diby-
drony ecsnpound componest comparising 13-90 mal %

p— of othylens giycol and 10-85 mol % of 1,3-bis(2-
tlally of 15-90 mol % of othyloas giycol and 10-§5 mal bydroxyathoxy)beazene, and sald polyfunctiosal
% of and seid paly- bydroxy compound having st loast three hydroxy
fonctional dmﬁh selected from the groops and being nsed in an amount of 0.1-0.5 mol by

ximciiryioimethane, trimetirylole-
thans and irimaithyicipropess and is used in a0 smouxt
of 0.1-1.5 mal byy past basad on 100 mal by part of the
dicarboxylic acld, and
(b) blow-molding the preform ot & of
80°-110° C. such that the stredch index i cm,
wherein the stretch index is defined by the following

part based on 100 mal by part of the diesrbaxylic acld,
and

O)MMqununwﬁ

$0°-110" C. such that the stretch index is 150-200 om,
wharals the stretch Index is defined by tho following
equations:

Totamal volvass of akted bottle
I-hhd-hﬂhﬁ um--ﬁ% u-,'.-
(easiiing stopper postion)
(emvling wpper pecion) Totma] wexfece mme of cxlanied batrle
- P M
f= (ert). (nachoding siopper pastion)
(einding sepper portion)

, 52 A process for proparing a blow molded articie having
0. A process for preparing a biow molded erticle which * excaflent transpavency, n:um and gas barrier

process camprises propextics, which process comywises
mm-mm-mm (s) forming a preform from a copolyester baving an
Mmﬂ“’-”“'lu"!ﬂ' intrinaie viscoalty () of 0.5-1.5 dlig Sormed by eatec-
nﬂlud'muﬂlh;—ﬁnyddhu-” fication of monomers convisting cssontially of dicar-
:ﬂ"g""" et Sty oy compound Camponcat beylic acid with & dihydroxy component
baxylic acld of 90-59 mol % of and a polyfmetional hydroxy snid dicer-

torephftalic acld and 1-10 mol % of isophthalic acdd,

compoment conslisting cssen- acid and 1-10 mol % of bsophthalic mid
Ihwm&idmm&l—ﬂnﬂ ® e a%

droxy componnd 85-599 mol %

-u-unb- of cthyless glycol and 1-135 mol % of 1,3-bis(2-
wmmndhmm mm-mmmm
mm uuwwl hydroxy compound having at loast three

do.ns-o.zuu;ptuu 100 0l by pat of the

groupe and being used In an amonnt of 0.05-0.2 mal by

part basad on 100 mal by part of the dicarboxylic add,
and

(b) blow-molding the preform st a tumporatme of
80°-110" C. such that the stretch index is 150-200 cm,

dicarhoxylic acid, and
(b) blow-molding the proform st a temperstwrs of
$0°-110° C. such that tha stretch index is 130-200 cm,

wherela the strotch index is defined by the following

oquations: ®  wherein the strrich index is defiaed by e following
. aquutions:
Intemmal volome of cxlied bottla
bt e e} bt et e
(emlnfg sopyer yution) g e s X
Iatma] rfaen suve of st bestls (emcbuting scgper postien)
e i e e — (o et s s o e bt
(cmminting eyter ytion) S e (e
- Gamoluding singger poatim)

31. A procoss for preparing a blow malded article haviag ©
oxcellent transparency, moldability and gas barrisr
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POLYALKYLENE mmﬂu.nl:

APFLICATION
Othar objects of this mvention will in part be obvious
phmcl;ww‘m Mwhwmﬁmﬁcmm

20, 1978

terephthalate (FET),
and more particylarly to improvements in a preform
process for forming articles of such material baving
certxin non-ronnd cross sections wherein material dis-
muwummumuuu

WdeNMmm

invention,

largely limitéd to circuler yei It s frequently desirable
hmmmmﬂuwm
servation to be abls to blow mold non-cironlar contain-

e of rectangnlar, '_;_mmm“”mn taenizean costsiner outtiin dismstir misce mintmum

thickness miformwity in the peripharal dimotion. e — -7 e
= whersin: A i 3 B
and pal s i u-utwg;:bm to about 100 sud B &8 no
are canditionsd to moleoular orients- 8

hmmmunmm” BRIEF DESCRIFTION OF THE DRAWINGS
entuiled establishing special conditions to promote wall In describing the overall invention, reference will be
thickness uniformity between sroas furthest from the  mads to the accompanying drawings wherein:

lengthwise axis and sress close to the axis. As disclosed Fi3. 1 is a graphbical representation portraying di-
in US Pat No. 3,950,439, such systems usually ib- 40 mensional Brmits of certain rectangular contsiners which
volved estshlishing tenpecsture differences in the cir-  oun be effbotively formed according to the nvention;
cumferential direction of the preforms such that por- FIG. 2 s a graphical representation of the relation-
tions o expand lews were cooler and therefore would  ghip of the level of stretch which should be used accord-
stretch lass thea hotter portions which were to stretich  jng to the invention in forming restangular contsiners
more in the blow mold. If sach temperaiure difference 45 having the dimensions shown on the ordinate of FIG. 1;
is not well estahlished excesive thinning or eves blow FIG. 3 i & stroms/struin diagram at & siated strvin ate

out at the extrexities of the cross section counld be ex- for PET st u stated tempersiune

pectad to occur. Neodless 10 sy, consistent accurate FIQ. 4 in a vertical elevational view of a contalner

provision of such a differential does not facdlitate sim-  formghle from a preform acconding ©o this invention;

plicity of the preforin heat tresting process. .nmsnmmeud
SUMMARY OF THE INVENTION FIG. 6 s & schematio elevational view of & stretch-

Now, however, process improvemenis have been . blow amembly of the out-
TSI S e M o d e e
Mdm&(qm)m 53  FIG. 1l|m-lm1lrlnFIG 8 aof an altermative

Anmnlin.l it plndnlddutdthhhvudm

,itma

hlvlwmhlmbrhnﬂn;nn- DESCRIPTION OF ILLUSTRATED
mmmmmm- EMBODIMENTS

containers from polyalkytens terephthalate, PET, ® Infa'nh. tainers of polyethylene terephthalate
WMWMI—MIIM;:M I-vhgn-r;mlnﬁ’:l(mh-m

) Anﬂualdnaddﬂ.hvuhhbmqnhuﬂﬂ forms st moleculsr orlentation tenpereture in a blow
use the inherent mechanical properties of PET to ad-  mald, sach cross sections can be formed with good wall
whmnﬂwmm thickness imiformity becanse of the mechanical proper-
. ties of the PET material without relying on a circumfer-

Al
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tial tempernture gradient in the material of the In comparison, for comparshle amounts of stretch
mh'llll- e mmﬂrﬁm-wﬁ;mﬂehm;

Morvp particulsrly, preform 10, shown In outline in relatively strein/strain curve, a nitri
FIQ. 4, s circular in aross section and is to bs expanded ~ polymer such as a 70/30 welght percent scrylonitrile/s-
in blow mold 40 (F1Q. €) having a cavity ocnfigurstion 3 tyrene material, stress.buildup will not increase sharply
conforming in oatline to that of bottle 12 (FIG. 4) hav-  with strain. This means thst materal for walls forming
ing maximuvm rectangular cros section 14 (FIG. 5)  sikdes at the ends of the major axia will not be pulled out
along its length lying in a plane perpendioulsr to Ity of the already shaped and partially chilled plestic at the
longitudinal axia. During biowing st molecnlsr orients- i of the minor axis with the result that the thickness
tion temperature, preform 10 will initially distend radi- 10 at the free expanding ends will continue to deorease &
- ully until its outer surface first contacts the mold cavity  the plastic moves towards the ends of the major axis.
wall in the vicinity of tha ends of minor dismeter or axis Thhunlﬂdbﬁmlnﬂn_ﬂdnuygﬂhem
16 (F1Q. 9). Such itial expansitn is fHustrated sche- dthnmqbrn:_hl!‘dumﬂnzuuq-uwdn-b-
matically in FIG. S by the series of successively larger _ Staatial local thinning of the wall thicknes versus that
conoentric circles shown in outling form with the injtial 13 1o the viciaity of the ends of ths minor axis
contsct jost referred to occurring at 154, 154, Purther The tendency of PET to strain harden, however,
npiunmmplmhrm-ﬁmdpam imposes restrictions on the smount of definition achicv-

rounded corners, 31a, 214 21c and 214
usumcﬂafﬂhwﬂv&?umnﬂnmga.m crass section. In
wanrdly toward the extremes of major axia 18 to evento- mmymu ﬂlﬂﬂtlmn)m
ally form short walls 20a, 20 at the ends of such axis.

carner definition ratio (b) circular deviation ratio (c)
°f" .u! Ithmnmmmdmnmu mwh" M" h'?r 15 peroant axial mﬂ and (d) pu:nl.i maximun radial
the preform (Le. the regions inclding 18 and 155 in mhm.;wmum'u—dmﬁnf
FIQ. 8) will be ncocemrily cooler than free, wnre- 'ty of polyafkylene terephthalate soch a3 PET
stryined partions 24, 26 et the ends of the developing 1 regtassic materials. Such relationships are graphi-

thape, since the mold cavity walls are o o 1y acpicted in FIGS. 1 and 3 and comprise

limiting
. during atretching the cornar definition ratio to between
transfer medium through channels in the mold just be- gy 3 g0 ahaut 14 and the circular deviation ratio to oo

its significant reslstance to stretch at molecular orlmite- . javention, corner definition rutio is defined sa two times
tion forming temperatures. Thus, es indicated in FIG. 3, 35 ¢he mazimem distance botween the lengtirwise axis at
st & temperature of 200° F. (93° C), and & 10% per ™ g pignar cross saction of the finished rectangular con-
second strain mate, 2 stress of 450 pel I required ©  foyrtion (or longitmdinal axis 34 of the preform when
achicve 200 percent stretch. For an additional 50 per-  yogmied initiatly in the mold ss at 10 in FIG. 6) and the
cent increasc in stretch (from 200 to 230 percent Along  mald cavity surface defining a planar side of the rectan-
the z azis in FIG. 5) & strem increase of 200 pai (14 4 gular shape divided by the radivs of the rounded corner.
kg./cm.?) (along the y axis) is required. At 200 porcent  For the confignmtion of FIG. 8, such corner definition
m.mtamn(::.wfepiz-;ﬁdwgl: Fatio is represented by two thmes distance 23 divided by

peroent, & stress pR (%0. cm. R). For the symmetrical substantially square cross sec-
ncoded. “This indicates a sharp incresse in stress for  yjon of FIG. 7, such cornor definition iatio is distance 24
relatively Jow percent stretch which has been found to 45 pips distance 28 divided by R, The circular deviation
causc s sirain hardening effect at the 10 peromnt per  rio I defined a3 two thmes the maximnm distance
mdqghnnum@mm between the lengthwise axis at the platiar cross section
log conditions, however, strain rates on the arder of 200  of the finished rectangulsr configurstion (or longitudi-
percent per second are more realistic in achieving cco- nal axis 34 of the preform when mounted initially in the
mulhhwmﬂh;cydehm&nprdblﬁ—mmgu.nminmo.c)mdﬁemddavhydMQl
mﬂmgﬁelﬂmpﬂl@uﬂmmu_ pizoar gide of the reciangular shape divided by two
& 200 peroent per second strain rate it s expected that*  times the minimum distance between the lengthwiss
PHT will exhibit an even more severe rise in stress o axls at the planar cross section of the finiahed rectangu-
achicve a relatively low percent stretch. This strain lar confignration (or longitudinal axis 34 of the preform.
hardening characteristio of PET facilitates formation of 33 when mounted initially in the mold as at 10 in FIG. 6)
rounded comers in rectangular sections of relatively  qnd the mald cavity defining a planar side of the rectan-
uniform thickness in that after the polymer is stretchied  gular shape. For the configuration of FIG. 5, such cir-
l;lvulmqlnt.th:mmmqnindlhrhnhum ﬂhrdevhﬁmnﬁohnn_hd'!mmllwmﬁnu

results in an improved degres of wall thioknew nifor- portions on either side of regions 152 and 155 in FIG. §)
mity in a substantially rectangniar configuration. will be able to stretch more before contacting the walls
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of the rectangalar crom section.” For exsmple, with  thick to offset the disadvantages jost mentioned, differ-
raspect to FIG. §, the plastic will-be shile to freely ex- - ent problems can be expected during injection molding.
tend through region 33 before contacting the mold  More specifically, if the thickness is too great even
murface whereas sach additionsl expansion in an srea though sections of the thickness adjacent the outer and
equivalent to 23 could not ocour if the cavity was oval 5 inner snrfaces are chilled relatively quickly in the injec-
as such oval cavity cutline is schematically depicted by  dlon forming mold to below the i
short phentom Hne 25 in FiG. 5. Becamse of this the poiot of the material-via chilling comtact with the
previomly describad cooling effect smsociated with  cocled preform injection mold and core rod to prevent
maold wall contact will be less pronovnced with rectan-  formation of crysials and therefore cloudiness in the
gulsr shapes thow facilitating formation of relstively 10 material, hest retained toward the middle of sach rels-
shaflow radii Ry, Ra in FIGS. 5 aud 7 in rectengular tively thick sections tends to canse the material to heat
oconfigorations. back up again after glection from the mold © promots

Further in sccordance with the invention, preform  crysial formation and the clondiness which it is desired
distemglon in the mol is controlled scoording to the  to avold
relations: percent axial siveich (A) equals srticle length 13  FIG. § shows a stretch-blow assembly 38 for convert-
* (30 in FIG. ) minus preform length (11in PIG. ) timea ing a preform 10 into molecularly oriented container 12
100 divided by preform length miomms preform neck  having the ion of FIQ. 4 This is accom-
finish length (32 in FIG. €); snd parcent mazimnm e  plished by first enclosing esch preformg 10 while within
dial stretch (B) equals the mpximom planer distance (33  the molecular orientation tempemture range for the
in FIG. 3t 24 i F1IQ. 7) to the mold swrface defining 20 material of which it is formed within
& side of the rectangzizr shepe from the preform xals  partible sections 44, 46 of conventionsl blow mold 40.
which in FIG. § is ) when mounted in the mold  Next, stretching mechsnism 48 s moved over the open
minus the preform outside diameter (36 in FIO. ) times  end of hlow mold 40 and preform 10 whereupon tele-
100 divided by the preform outside diameter wherein: A scople stretch rod 30 is camsed to move to extended

is between sbout 5 to sbout 100 and B is no greater than 23 position by a suitsble mechanism, not shown, in order to
about 334. In sltnations where the finish s formed on  force the hemispherical end of the preform 10 againat
the article during reshaping in the article blow mold, ie.  base portion 52 of blow mold 40 thereby axially stretch-
" the preform does pot have & molded finlgh, a length  ing the body portion of the . &)1
oquivalent to the finish Iength on the formed article  mmmner ustrated in phantom st 54 in FIG. 6. Simulta-
Mdh-d#ﬂ:hw.‘ equation for percent 30 neowly therewith or preferably immediately thereafter,

i
¢
:
;

being reahsped, this can vary along the length. For 35 shape of bottle 12. Under cartain circumstances, for
example, in the: llustrated embodiment plastic close to  cxmple thase contemplating applications
the neck fmish will stretch less than thet adjacent the  for the finished contsiner, it may not be necessary to
closed end wheress that in between will streich an ~ providea strotch rod in that the of the

smount intermediste these extremes. Instoad of using  blowing medium and the reduced length of the preform
i axial 40 versm the container length may be adequate to provide

stretch, the torm “sverage” as it applies to axial stretch ~  the axial stretoh desired. .
can be determiped by considering the smount of axial The nature of the surface of the mold cavity against
In.incremawigl sectiong of the pro-  which the thermoplastic s forced into sheping engage-

form length end then the arfithmetic mant can have sn offect on the limits of formation along
of such individual stretch smonnts. Thin is facliiinted by 45 the major axis of the non-round contaier being formed.

stretching and before blowing. 30 into corners having reintively ahallow ractii—R 1 and Ry
Further with respect to the azial sireich purameter of  in FIGS. § and 7. Such Teflon apparently
FIG. 2, for a given smount of plastic in the preform  improves alippage of the material on the coated susface
adoguais 10 produce s coniziner of predetermined snd retards excemive hest tansfer from the
weight, if the initial preform is excemdvely long with thersby setting of the material
rospect 10 the lengthwise axis (39 in FIQ. 4) of the 55 On the other hand, if cycle time is 2ot of major concern
container, which means the preform thickuess is rels-  the seme effoct can most likely be achieved by opersting
tively smll, the strain bardening effect beosnee of the  the moids et clevated tempersiure use of a heat
reduced thickness will be pronounced and this will tend  transfer medium circulating throogh: chammels in the

providing
eacemsive thinning will oocur as material spprosches the 60 arder of about 100° F. to 180° F. (38° to 82° C.).
areas of mavinmm streich. In addition, when the pre- Hollow srticles such as coutainers formable accord-
forms are injection molded, since PET is shear sangitive,  ing to the invention from preforms 10 may vary widely
lengthy movement of the material along & relatively * in sixe and are_ preferably charscterived in terms of
cloagated narrow injestion mold cavity promotes for- weight and volume ss ranging from between about 0.03

(93



contains repeating ethylene terephthalate units of the
formula: -

equipment into pre-

forms configured s shown at 10 in FIG. 4 having the
following dimenslons:

total length=7.0 inches (17.7 cma);

finkh length=0.57 inches (1.45 com )

uthrimum outside dameter=1.131 nches (2.873

cme) and

avarages thickness=0.102 inches (0.259 cma.)
(Average thickness ia defined ss minimum thickmess
along the length of the preform below the finish plus

viscosity (1% concentration of palymer in a 37.5/61.5
weight percent salution of tetrachioroethane/phenol,
respectively, at 30° C.) of at least (L35 10 obinin the
desired end properties in the formed articles.

the inheyent viscosity is at lenst about 0.7 to obiain an
article having excellent boughness propertios, ie. resis-
tance to impact loading. The inherent viscosity of the
palymer solution is messured relative o that of the
solvent alone snd is defined as follows:

where C is the concantration expressed n grams of 50°

polymer per 100 milllkiters of solution.

Formation of containers with biaxial orlentation sc-
cording to this invention occurs when the ontside sur-
face tempernture of the material of the

is between about 180" to sbout 230" F. (82.2° 33

preforms

to 110° C.) and prefersbly shout 37° F. (33.3° C.) above
the glam transition of the material, the
Iatter belng aboot 162° to sbout 165" F, (7T1.2° to 71.9°
C.) bor PET.

The following exampies are given to linstrate the 60

principles and practice of this invention and should not
be construed -as limitations thereof.
BXAMPLE |

Containens of rectangular crom section throughout

the entire length, identical in form to bottles 12 in F1G.

4, are formed from reheated, cylindrical, mjection
molded preforms. Such containers have 24 ouncea (710

While rotating about their lengthwise axes, the body
portions of such preforms (13 in FIG. 4) are heated
from mbatantislly room temperature to about 200°-230°
F. (93" to 110° C.) in sccordance with a armaoge-
ment shown in FIQ. 3 of U.S. Pat. No. 4,036,927, the
content of col. §, lines 29-33 of which is incorporated
herein by reference.

The hested prefarms are introduced to & stretch-blow
amembly as fllustruted in F1G. § which inciuded a mold
cavity havihg a surface corresponding in shape and

BEXAMPLE 3

The bottle mold of Example 1 i revi
corner definition matio of 17.6 and the forming proce-

:
3-
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dure of Example |1 is then repeatad. In each case the end of & major axis of ssid cavity thereby establish-
piastic in the cornar arems of the rectangnisr cross seo- ing a strain hardened pattern in the material
tions fiiled to folly conform to the mald surface. wharein such expanded other portions are strain
Duta from the foregoing Examples is used to form hardened grester than suid thick sections; and
FIGS. 1end 2 © 3 dmwing material out of mid thick sections as such
The preceding Examples ilustrate that when the expanded other portions of greater strain herdened
circulsr deviztion and corner definition ratios e within level contimue to expand toward the mold wall
the crombatched ares of FIG. 1 and the comer defini- - *  portions st the end of the

major axis;
tion ratio (o percentage axial streich relationship i limiting the comer definition ratio to between about 2
within the cromhatchad portion of FIG. 2, good corner 10 DMI‘MﬂIdﬂﬂl‘mmb.m

definition and material distribution j» cbixined at maxi-
pe tial B levels 5o than mhnb:tdunhmuﬂmdm
sbout T . &

that i
mﬂ"ﬁmd..:“ . be 2. Tha method of claim 1 wherein the preform com-
What is claimed fa: prises & major proportion of _ .
1. In the method of forming & molecularly oclented 33 3. The method of claim 2 wherein the inherent viscos-

bollow articla snbatantially of the PET ia at least ahout 0.7.
mm-m:twmm h‘-mﬂmﬂfﬂéﬂlﬂﬂ‘:’hﬂ#hmh
includes distending the preform in & mold while st mo- injection moldad and s substantially circular in cross

form. region forming said crom section b not 6 The method of claim 4 wherein the articls Is a
trented before sald distending for the purpose of  container.
establishing a circumferential temperature differ- 43 7. Tha methnd of claim 6 wherein the container has a
com- Squam orom section.
steps of ) 8. The method of claim 7 wherein the container has a

lm
thao seld first portions toward wall portions at the L L L



