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POLYBUTYLENE TEREPHTHALATE LAM NATE FI LM AND | TS USE
FI ELD OF THE | NVENTI ON [0001] The present invention
relates to a polybutylene terephthalate lanmnate film
useful for lid sheets for food contai ners and w appi ng
materials, and its use. BACKGROUND OF THE | NVENTI ON

P SRR R R XA AR B v v 0B
conprising an easily peelable sealant film an
alum num foil and paper in this order, for instance,

FIELD OF T aSYrM TNt ai ners for inst ant noopll es. 15

[0003] The Ii1d sheet having an alumnumfoil |ayer is
[0001¢xcellent in barrier to steam etc., dinensional

stability to heat, etc., filling adaptablllty(no

cuFhé¢ present auvention télatdsi to espelgﬂbumjwbneftefdpmﬁaht@ laminate

container with a content and sealing it), [|ight

film usef@dior il shaets fomeodd dontaemtrstamd wippinglmatenias favid its
| ayer further has 20 properties of keeping .a lift-up

Us€. state when it is peeled fromthe container
substantially to its center position and lifted up
(dead-fol ding characteristics). Because of the

BAC‘@@E@&%I%E’@EQF@EWE@N} o i nstant. Chi nese noodl e,

" [OOOE for instance, with the peeled lid kept in a
alf o

pen state. Thereafter, the lid is closed until

t '@oﬂ@{tﬁiﬂalléﬁ’l@ﬁ%\%tlzlg% gﬁ%éﬁg‘iméa g?ﬁlﬁ{i’% fhe 8PS e instant

reopened to

food cntsinersafelaminanisa st Elsiﬂgjaﬁ Rasly p%gfalﬁ)qmé %um fl ?ﬂle $in

in that when inci nera ter use

- aluminnm foibend Ipaser imdds order,d0r insheLriathe ca%ﬂﬁ%ﬁ&uh&% for

i nci nerator and | owering its burni ng effici ency. -.
instantnomdldse aspect of environmental protection, it is
[0003]de5| rable to use as few

The lid sheet having an aluminum foil layer is excellent in barrier to
steam, etc., dimensional stability to heat, etc., filling adaptability (no curling
occurs in the lid sheet when filling the container with a content and sealing it),
light screening, etc.  The lid sheet having an aluminum foil layer further has
properties of keeping a lift-up state when it is peeled from the container
substantially to its center position and lifted up (dead-folding characteristics).
Because of the dead-folding characteristics, hot water can easily be poured into
a container for instant Chinese noodle, etc., for instance, with the peeled lid
kept in a half-open state.  Thereafter, the Iid is closed until the instant noodle
becomes eatable, and then reopened to eat.

10004]

However, the aluminum-foil-containing lid sheets are disadvantages in

that when incinerated after use, aluminum foils are fused like ingots in an

incinerator, damaging the incinerator and lowering its burning efficiency.
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alum numfoil-containing |id sheets as possible. In
- the case of instant foods |ike cupped Chinese
noodles, it is necessary fromthe aspect of food
safety to inspect whether or not foreign netallic
materl als are present in containers. 5 However, the

From UROBFEH, Pl LT AR SRR

IS RN FAPSTEN i o
like cuﬁv?a @Hi['ﬁggg?]ooﬁf%t ﬂsﬁ egé%ﬁz Jpof_ %f%%ﬁ%ﬂé?ﬁ%&d’%%ty to

inspecf"Wi@tﬁkfi%tf b forfa hﬁ:‘fél?l'&clﬁateffql@ﬁ}é‘ﬂf@seni ygi)ﬂ%\(héﬁ a

ESI on resin |ayer ene

Howe\hﬁ’r ﬁﬂi‘fﬂé@héﬁ@n vf/ith@ Ry rde%él?co?@ b H&ﬁ teﬂeﬁ’tfﬁ’ the

layer inthis order is proposed. The yet yl ene
heat-sé#iRPHE ﬂhirﬁirﬁnﬂ%ﬂ)—céﬁthiﬁlhgqlcﬁychAc@éﬂﬁﬁg fy €he ’fﬁsp%ﬁ@ﬁ‘ is
barrier, dinensional stabrlity to heat, fillin
presenﬂgfanmlmcted pefore lmatiseabing tie¢ didsHowelser thel 5 because
the PET filmhas | arge toughness, it fails to be kept
aluminum-doilepentantingdids dreodisadvantegebiisiy dicayy.
characteristics). Accordingly, the lid is easily
[0005]cl osed after opening, making it difficult to pour hot
water .into the container. [0006] As a light-weight lid
shéea lid sheeteentaminga alumianne feilnfor ingtaneecn laminatgo
dead- f ol di characteristic whi ch fre from
film h%{lg@ mqggera@@n@ O%Besﬁmyqrs a;mﬁ gﬁref?hthalate

nat t a ITEt

film laig} &5 5R Coay Db SR nfAYSh b5 HeBO S PIRpEaes The
polyeth FERE IR ERECANET) Bl oBS ¥RHICHiE0 55 G barugs
dimengiphl sibhiflyo At filige AP IS GirlindS A0 FibRever,

| B j
becaus@rtgelP%’T Sfﬁiéig?a% esrge%aghﬁes% gtpffagg ggq%%@edﬁﬁﬁ% @@@@Etdt@

~ (poor inrdeadtfoldint charabhgistica).i t Y cebrdinighy efie! IR 1£E8siB Elosed

desi gn.
after opening, making it difficult to pour hot water into the container.

[0006]
As a light-weight lid sheet for instant food containers having excellent

dead-folding characteristics, which is free from a metal such as aluminum, so

- that 1t permits easy detection of metallic foreign matter by a metal detector

after sealing, JP 2004-83099 A proposes a laminate sheet comprising a

. polybutylene terephthalate (PBT) film, a paper sheet and a sealant film in this

order.

[0007]

However, because the PBT film generally has insufficient transparency,

a printed layer formed on a PBT film or a paper sheet in the lid sheet described

- i JP 2004-83099A would be insufficient in the clarity of printed letters and




10

15

20

25

OBJECT OF THE | NVENTI ON [0008] 5 Accordingly, an

obj ect of the present invention is to provide a

| am nate conprising at |east a pol ybutyl ene

terephthalate film a printed |ayer and a substrate,

and capabl e of providing excellent clarity in printed
desi letters and design. 10 DI SCLOSURE OF THE | NVENTI ON
eSlgI}'0009] As a result of intense research in view of the

above object, it has been found that in a |am nate

conprising at |east a polybutylene terephthalate film

OBJE@T OF MHEMNhaeri@Qd a substrate, the formation of a
' transparent resin coating |ayer 15 on a surface of the

[0008pol ybutyl ene terephthalate film or on a surface of a
printed |ayer on the polybutylene terephthalate film
cavcoradmglieamobyact dflthe peesemidvenigsh dntepasride a laminate
visible. The present invention has been conpleted

compisisgdtdeastizhpelybiutglieng tefephtitalatefilmhagrinted layer and a
pol ybutyl ene terephthalate |amnate filmof the

substratee g8diCapahleat prvidnmpexealienitcladtsin pripted letteys and

.. terephthalate film and a substrate constituted by a
deSIgnpaper sheet or a resin filmin this order from an
upper surface, a printed |ayer being formed on an

upper surface of the substrate, and/or on a surface

DISCI SR 8 VI PSIIBED "o 0% Sy berhgTor ed on an

[0009}PPer surface of the pol ybutyl ene terephthalate film
or on an upper surface of the printed | ayer on the

PAYPEIeHLittehePisBatd B vich BY thd %%'léc;: :ébB?%Cthg&]easo?een

transparent resin coating layer is pre _
found pledtyini nldmalate bomprisieg ik dspParsilybusdeie ¢Qaphilthlh&Y8Im, a

is preferably as thick as 1-5 gm "~ [0012] The | am nate
printe(?}]zgdrmm&-@sahstramyﬁret formauicaf ef alitanspargiitiresi edatigadyer
on a surface of the polybutylene terephthalate film, or on a surface of a printed
layer on the polybutylene terephthalate film can make the printed letters and
design clearly visible. The present invention has been completed based on
this finding. |
[0010]

Thus, the polybutylene terephthalate laminate film of the present
inventioh comprises at least a polybutylene terephthalate film, and a substrate
constituted by a paper sheet or a resin film in this order from an upper surface,
a printed layer being formed on an upper surface of the substrate, and/or on a
surface of the polybutylene terephthalate film, and a transparent resin coating
layer being formed on an upper surface of the polybutylene terephthalate film,
or on an upper surface of the printed layer on the polybutylene terephthalate
film, |
[0011]

The -tran_sparent resin coating layer is preferably made of polyvinyl

-3.




10

15

20

25

transparent resin coating |ayer, the polybutyl ene
terephthalate film the printed 5 | ayer, the substrate
and a heat-sealable filmin this order from an upper
surface. The lam nate preferably has a transparent
adhesi ve | ayer between the transparent resin coating
| ay and the pol yhutyl ene terephthalate film The
alcohaly anldisatransparent resin soatigeilayer 1s preferably aprhickasnkd pm.
: fy appl ying a coating conposition conprising the
[0012 ransparent resin dissolved or dispersed in a 10

[ NGRS
ranso R SO B K ST SRR D, e prite

v, B AP e g s
The lag 3R prefbrapl s 2 FA AT B 0T HRBHABIRERIG <
A ABE 0BTl ol s Th
transph@yie Fesid @oatingdhye £isoprefeRbiB Totmet At Céli[ygrgga lﬁfco_taﬁﬁg

present invention; Fig. 3 is a cross-s Vi ew

compositen ognprising ltke texspatent eésinhdissolved orsdispersed ¢n of

the PBT lam nate filmof the present invention; Fig. 4

solvent and thenssiesle soithatathevshrmlstpenoitheatr shdpdrefitireshecoating
exanpl e of the |ayer structure of the PBT | am nate
layer providestthe polpbetydene tarephthiabate 1amiBate filinivsith curlability.
cr.oss-secti onag view showing a still further exanple
The lagringischaving suchar layen stustureris usgtiuliasra Hdiseet fon igod
.the present invention, Fig. 6 is a cross-sectional
CORAIR[IS\y showing a still further exanple of the |ayer
structure of the PBT |lanmnate filmof the present
invention; Fig. 7 is a photograph showi ng a surface of

BRIEFLIEE(}BﬁTP*FgﬂN'@F?rﬁE'ﬁﬁﬁﬁyg@g@am' e 1; and Fig. 8 is a

ograph show ng-a su of the PBT lam nate film
-'[_()013]of Conpar ati ve Exanple 1.

Fig. 1 1s a cross-sectional view showing one example of the layer
structure of the PBT laminate film of the present invention;

Fig. 2 1s a cross-sectional view showing another example of the layer
structure of the PBT laminate film of the present invention;

Fig. 3 is a cross-sectional view showing a further example of the layer |
structure of the PBT laminate film of the present invention;

Fig. 4 is a cross-sectional view showing a still further example of the

layer structure of the PBT laminate film of the present invention;

Fig. 5 is a cross-sectional view showing a still further example of the
layer structure of the PBT laminate film of the present invention;

Fig. 6 is a cross-sectional view showing a still further example of the
layer structure of the PBT laminate film of the present invention;

Fig. 7 is a photograph showing a surface of the PBT laminate film of
-4 -
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5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
[0014] [1] Layer structure of polybutyl ene
terephthalate lamnate filmFigs. 1-6 exenplify the
preferred.layer structures of the polybutylene 10
terephthalate (PBT) lamnate film1 of the present
invention. In the exanple shown in Fig. 1, it
Exaﬂnﬂﬁﬂﬁﬁnﬁes a transparent resin coating layer 2, a PBT

film3, a transparent .adhesive |ayer 4 printe

| igers a BheldiTahhshowiBa sintaea fl the BBIaRingis dim of
. upper st surface. The exanple shown in Fig. 2 is the
Comp@%ﬁé{e X@HB\V% in Fig. 1, except that the printed |ayer

5is formed on a rear surface of 15 the PBT film 3,

that the transparent adhesive layer 4 is forned

between the transparent resin coating layer 2 and the
PBT film 3, and that an adhesive |ayer conprising a

| DETAEB ?e%%?ﬁ%ﬂ%@e‘?ﬁ g@s?ﬁ%ﬁ’%@éﬁ e?&e{%dgﬁ:lﬁ%t%Fﬁnt ed

[0014] ayer 5 and the paper sheet 6. The exanple shown in
Fig. 3 is the same as shown in Fig. 2, except that the

(1] Imyentsauchagat polgbutHehetemphomlate lappaatsfilhace of
the PBT film3 wthout the transparent adhesive |ayer
AF1gs0016 exemplifyitbe peTaraed hmtee stivictnresiof the golwbutyiene
Lid sheet for containers for such food as instant '
terephthsdate (PRl plapainatthbbm b of the pessentnvyensiaavi dbuthe example
25 oqut ir.layer .la and an inner |ayer, | b as shown in
shownppddg. 4, ¥ comprisseapraasparakmesin quaginglayer £ha PR Rdilas 3,

a transpgatadbesiy lagin T A insed oysrghians SoepabSheal § i
order 1, A gBReAETL L ™ e Sl T AT
s shol . 10K RBh 541 ME PORRE S3095bmBg e v, WP o
e P B L TR S0
transparent resin coating layer 2 and the PBT film 3, and that an adhesive layer
comprising a hot-melt layer 7 and an extrusion-laminated polyethylene layer 8
1s formed between the printed layer 5 and the paper sheet 6. The example
shown in Fig. 3 is the same as shown in Fig. 2, except that the printed layer 5
is formed on an upper surface of the PBT film 3 without the transparent
adhesive layer 4.
[0015]

When the PBT laminate film 1 is used as a lid sheet for containers for
such food as instant food, the paper sheet 6 is preferably provided with an
outer layer 1a and an inner layer 1b as shown in Figs. 4-6. The example

shown in Fig. 4 is the same as shown in Fig. 1, except that the inner layer 1b

comprises a resin film 9, a light-blocking ink layer 10, and a sealant film 11 in

B this order from the side of the paper sheet 6, with a polyethylene adhesive

layer 8 formed between the paper sheet 6 and the resin film 9, and between the

-5-
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that the inner |layer Ib does not have a resin film?9,
W t hout the adhesive |layer 5 8 between the paper sheet
6 and the light-blocking ink | ayer 10. The exanpl e
shown in Fig. 6 is the sane as shown in Fig. 5, except
that the inner layer 1 b has an alumnumfoil 12 in

; | ace of ,the |ight-blocking i | ayer 10 as a

hght'ﬁpgﬁkﬂﬁdn&gwﬁ@ ll%a@lgf therg;%ari@%q ﬁrmsl ot each layer will

[0016£e expl ai ned bel ow. [0017] 10 (1) Transparent resin
oating layer The transparent resin coating |ayer 2

f . f f th PBT fil. b
f AE SR RBCoBRGindt" 31E ehc sumf as v 1 g ehysrcept
ovi d t j |, flat f , d.th
that N bt e B 2B AR
‘ . I _ > _
8 betwidh GCHART SHEEt 6yl GRlghCURCRS: Wl PRRLIT (s exqule
shownl BIBigA% Is!thEaanid A9SREWANVFig, |5t ehSepl Haf tBPIher layer 1b
col orl ess. The transparent Tésin y be a known
has anvalbgtinanl &l ¢20n plateofiths @igh@l,tﬂoa@ﬁfgr&nkaﬁgef 10128 a
preferably a water-soluble resin beCause ho organic

light-tdo¢luegt laier. ne@te detitaobleash tdydrieilbe eixpisihed R low.
transparent resin may be vinyl al cohol polyners,
[0017kel | ul ose pol yners, polyvinyl 20 pyrrolidone,
ol yet hyl ene gl ycol, polyacrylam de, etc. The vinyl
D ﬁaa&wenpmwmoatm@ylayerpol yvinyl al cohol ; nodified
p%gévinyl al cohol s such as ani on-nodi fied pol yvi nyl
all BsHEANSpasgtggsHbapatieg lamnyd ferynedpoaoupper surface of the

PBT fifys pbiatis ﬁb@e SuPshapos S%Sfﬁgg l :Pﬁtﬁgﬁima%ltbereby
providi@f@i‘éplﬁ&;?% Iéyv\\/llggy% g%f Eﬁ&é&ﬁ@ﬁth@%@ﬁ%ﬁg ﬁ?’@ dien
s 9. S3F T B T R, o e
T T T e,
it is préfetabN éélbrleislg. S @ﬁ]ﬁ?%%girg{él?%%& 9%@5’2@6{&@8% hot

pose any problens i yVvi nyl

water-selublhor water-aisabli¥lN@sin e €8 padfcPAb Yy B WAALEARbRS resin

1,000 or less, because it is
because no organic solvent is needed. Examples of the water-soluble

| transparent resin may be vinyl alcohol polymers, cellulose polymers, polyvinyl

pyrrolidone, polyethylene glycol, polyacrylamide, etc. The vinyl alcohol

.polymers may be polyvinyl alcohol; modified polyvinyl alcohols such as

anion-modified polyvinyl alcohol, cation-modified polyvinyl alcohol,
acetal-modified polyvinyl alcohol, etc.; ethylene-vinyl alcohol copolymers;
partially saponified polyvinyl acetate, etc. The cellulose polymer may be
hydroxyethylcellulose, etc. |
[0018]

Among them, polyviny! alcohol is preferable as the water-soluble

- transparent resin.  Because polyvinyl alcohol is inexpensive and has excellent
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not easily gelled when preparing an aqueous

di spersion. The water-insoluble 5 transparent resins
may be acrylic resins, polyurethanes, epoxy resins,
pol ystyrenes, ultraviolet-curable unsaturated acrylic
resins, ultraviolet-curable wunsaturated ester resins,

heat reRREcH, 488 poihian] aleshalsinAbun 8 lagapathg pesbordid sheets

for foof Mgl RS o FoRE AP oo Bind R0 RESY ) Thepdi ¥y
alcohof P BACh PBRG: JEROWnitafhn 4 Shidkeecass iti
not caSILERRUEA il Ry 051 0 ohB0GN (iRl oL Sph-imsoluble
ranspdfAl R3S B BEqRe ORI Tin et Moot

polystirefes iRRRRSIEHura6%! thsap@litdW %)bx%Mﬁ{r 1;10751'1?@ %lﬁé?@io'f&gcurable

film3 if necessary (see Fig. e transparen

unsaturatbd @ster résimy pbyossbenaesaetcayer for adhering the PBT
film3 to the paper sheet 6. Though the transparent

[0019]adhesive 4 is not particularly 20 restrictive as |ong
as it is transparent, it may be made of pol yurethane
rEbongh nos particulashynestraeted] the ransparenetdsyh easting hayer 2

) al cohol copolynmers (EVA), polyvinyl acetals (for

1s as thicks aapreferablyyl45nym, woreaprefprbly 2 ipnmut Whken (Pi&hinner
resin), nodified PVB, etc.), vinyl chloride resins,

than 1 pine, thehdarityof painted lettath esidvdedigy és ndt swlficientlpimpdoved.
by appl yi ng the above transparent adhesive 25

On theditbephard, whediit pethselder thaa propelt istdoemstly. and dryi ng
it. The transparent adhesive layer 4 is preferably as

[0020]t hick as 1 gmor |ess. The thickness of the
transparent adhesive layer 4 is not limted as |ong as

(2) Transpasontedhesuve dayesnt ~adhesi on. 7 [0021] (3)

T e e pe fim e BT Cun e o
PBT film 3, a transparent adhesive layer 4 may be formed between the
transparent resin coating layer 2 and the PBT film 3 if necessary (see Fig. 2).
The transparent adhesive 4 may be used as a layer for adhering the PBT film 3
to the paper sheet 6. Though the transparent adhesive 4 is not particularly
restrictive as long as it is transparent, it may be made of polyurethane resins,
epoxy resins, acrylic resihs, ethylene-vinyl alcohol copolymers (EVA),
polyvinyl acetals (for instance, polyviny! formal, polyvinyl butyral (PVB
resin), modified PVB, etc.), vinyl chloride resins, etc. The fransparent
adhesive layer 4 may be formed by applying the above transparent adhesive

dissolved or dispersed in a proper solvent, and drying it. The transparent

‘adhesive layer 4 is preferably as thick as 1 wm or less. The thickness of the

transparent adhesive layer 4 is not limited as long as it provides sufficient

adhesion.




10

15

20

25

gas barrier and heat resistance to the lamnate 1. The
PBT film3 is 5 essentially a filmof a saturation
pol yester conposed of 1, 4-butanediol and terephthalic
acid. Wthin ranges not deteriorating properties such
as a thermal shrinkage resistance, etc., other diols
0021ahan 1, 4- but anedi ol and other carboxylic acids than
[ erephthalic acid may be included as conononmers. Such

ORI TG B R s
m@n%z&fgﬁwﬁa&ﬁ@@d fig%%ﬁpléﬂg& ' C%&Bﬁg i Biinion

gas bfieP bRl reA2ah Ak Gpdhl ?%eﬁrﬁét% TR garsflﬁ. o

essentiBlly Bl OF o AGANSPoOR AR bfa SRR doa

terethhﬁ@'@ ReRE OoWitHi mﬁrﬁé)’l‘ggé‘ not H@tt% PfﬁTesr gﬁl{'ag’ al S

not restricted ut ma ain

thermahslirimlpd @stesstARed e V\ﬂdtﬁéﬁdi’owﬂ% [‘qtbgta%ﬁiél%d Bher

effects of the presenf invention depending on Tt

carboxadid acidsithas terEphtledliencidsiaysbericlidedak ¥osicidmesuch
as pol yet hyl ene terephthal ate (PET) and pol yet hyl ene

Such di@;!fhmzazl Tt fof BBﬂﬁnce,Oeihgﬂmwwglyscbda ndicthyf1ehe gi;(r&HSheOpentyl

am des (PA); polyimdes pol yam dei m des

glycolg Iiﬁi/ “rycldiexenpmethanalpetq.P e odmb@bdyhlceadld$ ketyobe, for

PEEK) ol ycar bgnat es; ur et hanes; fluororesins;
lnstané,@ 1%13@#!3% asgd hseba %ﬂ?@g m;d{meam dnazalaicyamd psucameic acid,
etc.

hI th | ast | ast
e R b T SR S T By o
nsan g B P R i Baebl s e Tacusties, ne

' niformty. When the other resins
under g;%ﬁ%gﬁﬁ%mﬁggfkfﬁ’éﬁpoﬁr oportions are preferably 5 to
[0022150% by mass, nore preferably 5 to 15% by nass,

articularly 5 to 10% by nass, based on the entire

PBhe PBTHeéh09 %8 ﬁ&it ):ted“ﬁ)CPBg' Bﬁil)y lgll'f%br Eﬁ tnaé Other

ot herw se particul ar mantl one

'therm(gﬂagtlé hesihe anfthlﬁfifﬁngéﬁlbﬁ hié&@dn ﬁﬁ@bﬂ’eb

) PBT only, and a conposition conprising PBT an %1
inventioesdeending on its applications.  The other resins may be polyesters

such as polyethylene terephthalate (PET) and polyethylene' naphthalate (PEN);
polyphenylene sulfide (PPS); polyamides (PA); polyimides (PI);
polyamideimides (PAI); polyethersulfone (PES); poltetheretherketone (PEEK);
polycarbonates; polyurethanes; fluororesins; polyolefins such as polyethylene
and polypropylene; polyvinyl chlorides; thermoplastic elasfomers, etc. For
instance, when the PBT resin as a film material contains polyethylene, it has
improved film formability, resulting in the PBT film 3 with excellent thickness
uniformity. When the other resins are contained, their proportions are
preferably 5 to 20% by mass, more preferably 5 to 15% by mass, particularly 5
to 10% by mass, based on the entire PBT resin (100% by mass). Accordingly,

-8-
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[0023] 5 The PBT film 3 may properly contain
deodorants, anti-fungus agents, anti-nold agents,
flame retarders, water repellents, stain-proofing
agents, perfunes, mnus ion-generating agents, body
pi gments such as titaniumoxide and cal cium

unless HhpO Sairbeiany HANsKineds o, Shaud beanaiedu Bat s, term “PBT

. »Surfactants, . colaqri ents such as dyes. and 10 . .
resin” gd Berdn inghideshrd REL ey 804 Acompleion egmprising PBT
ting agents, inorganic fillers, etc., depending
and otﬁaf%eﬁﬁlsuse of the PBT lamnate film1l. [0024] Though

[0023 not particularly restrictive, the thickness of the PBT
]fi Im3is preferably about 5 to 50 gmfor practical
amplimai : i ' iLffd P -
¢ R TR 3 oy bGP fflat dRactapls, Pt S ¥ifents,
i WO ' r t e Lfhe ,
At 8P Mo e 2, AR repSlabts” s TraB R A8,
erfuridie miaisridheodnhdtatin nise i i 58 ide
P t hi ckness ofeg t he P%‘%%féi I r’nelt)r??ﬂlgfls151 (})r-ye??(;;a—g'rﬁnCH'IE'l (;,[ﬂ%féT iOIXrlrﬁh3
and cakias téibonaes phsticizersd QtabiliRas suehfdd sitéidants, UV
dead-fol ding characteristics, odor retention and gas
absorbents; ietc., aglistafies2ajrfadtantsheohmiing hpentsagehrat dyesodnd he
_ PBT film3 is preferably 2% or less in both MD
pigmeisabtubnieands forunpooyi wob(lityanselsatia gdigents,i inojganic
The thermal shrinkage ratio is neasured on the PBT
fillers, rate adepppdiag ew theoss pbitha BB lameate fitne IPBT i1 m 3
having a thermal shrinkage ratio of 2% or |ess can be
[0024]55 produced by an air-cooled inflation nmethod, which

L‘fihgﬁ%ﬁ%{oiﬁf il %gﬁféﬁéeiz c ;th&%%%gi ohiths %’ﬂ?ﬂf‘ﬁifilm i
[ 9 . PBT f.i 3
preferdbi b 8305 B R Bracieal spligniios - b daehmisoly

difficult to make the PBT film 3 as thin as less than about 5 pum, resulting in a
~ higher cost.  On the other hand, when the PBT film 3 is as thick as more than

about 50 um, the laminate 1 has poor tearability. The preferred thickness of
the PBT film 3 is 10-30 um. The PBT film 3 as thick as about 5-50 pm has
sufficient dead-folding characteristics, odor retention and gas barrier.
[0025]

The therinal shrinkage ratio of the PBT film 3 is preferably 2% or less
in both MD (machine direction) and TD (transverse direction). The thermal
shrinkage ratio is measured on the PBT film exposed to 150°C for 10 minutes.
The PBT film 3 having a thermal shrinkage ratio of 2% or less can be
produced by an air-cooled inflation method, which is described in WO
2004/026558. |
[0026]

A lot of substantially parallel linear scratches and/or a lot of fine pores

-9
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(4) Printed layer 5 The PBT |lamnate film1l has a

printed |layer 5 bearing letters, design, etc. The

printed layer 5 is forned on an upper surface of the

substrate 6, and/or on a surface of the PBT film 3.

As shown in Fig. 1, the printed layer 5 is preferably
ace of the supstrate 6. The printed

- may h%&pé&eép%aﬁé 3{1@ &bk dilsy 3 gnailyitearsblelinpgrly asideseribed

blr“Printing, etc. Printing ink may have a 10 fornul ati on
DEIOWeonpri sing a base thernoplastic resin such as acrylic
pol yester resins and pol yuret hanes, pignents

esins,
' [0027Lnd/ or dyes, and various additives. A two-pack

) PabU BYEE" Bone)' :%si (5) Subst rat L??Le“?éfnf nate 1

Sanet F BT £ By A pribE TS (afihgdBfters, desien,
cte. - HESIridR 5G8 51f el ol el S SbPlycSuReS,
and/oPaR Al susfiRR! of fhe PRYTREAD.Y AS %ﬁo.w%ﬁmz%qélftﬁg??ﬁﬁ@d ﬁycf:r 5

is used as a lid sheet for containers m-so
is prefeealslysate in appee siyfagp dfRbddibgrafe® r Theprintelafer 5 may
preferably used. [0029] (a) Paper sheet The paper
be forateekby graaurepronting, inkgetl printheg ectt. WiRrintdeathlé aladi gve a
characteristics. The types of papers are not
formulatzan comedistng arbmgeithetmdplagfcspsimhaicdhcapapelis. redins,
basi s wei ght of the paper sheet 6 is preferably about
polyesger rassns aad gokgurephanesppegments| andion dyes,mndovariousy/ ne.
...\WWen the basis i ght, of the paper sheet 6 is |ess
additiygfan -paek gokpirethanepiiating nak thas exeglens water
. foldable, failing to provide sufficient dead-folding
IesIStaREr act eristics. On the other hand, - 10 even when the
[OOZSﬁaSi s wei ght of the paper sheet 6 is nore than about
20 g/n2, there is no further inprovenment in
(5) %gégledi ng characteristics, resulting in only cost

The laminate 1 comprises a paper sheet or a resin film as the substrate

6. When the laminate 1 is used as a lid sheet for containers of instant food

such as cupped Chinese noodle, instant Yakisoba noodle, etc., the paper sheet
1s preferably used. When the laminate 1 is used as a lid sheet for containers
of semi-solid food such as jelly and pudding, the resin film is preferably used.
[0029] |
(a) Paper sheet

The paper sheet 6 caﬁ provide the laminate 1 with dead-folding
characteristics. The types of papers are not restricted but may include
synthetic papers. The basis weight of the paper sheet 6 is preferably about 60
to 120 g/m’, more preferably about 75 to 110 g/m®.  When the basis weight of

~ the paper sheet 6 is less than about 60 g/m’, the paper sheet is easily foldable,

failing to provide sufficient dead-folding characteristics. On the other hand,
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[0030] 5 (b) Resin filmThe lam nate 1 may have a
resin filmsubstrate 6 depending on its applications.
Though not particularly restricted, naterials for the
resin filme6 my be polyesters, polypropyl ene,

nyl ons, etc. A polyester filmparticularly provides

t he Iar%nate I gnth excel |l ent odor. retention and gas 2
even\*{imtlter ass yeight obthsppapeteshaat @ wrmorethan akoy gtna”,

wi t h excellent noisture . r nti 00311 The
there 1 1§, her lfrmr@]vgggﬁn‘génﬁ%ag-@g &wpy{egwgcs resulting in
I g ht haI ate (PBT), polyethylene terephthal ate
only c@ I':’ﬁ‘? 3536t yet hyl ene naphthal ate (PEN), pol ybutyl ene
[003O]napht hal ate (PBN), etc. The PET filnms are commercially
15 avail able at | ow costs. The PET filmis

| arly preferable to inpart high rigidity to
(b) l?%{%ltﬁfgm nate 1. [0032] The PET filmis essentially a

I
bgllgi;né t ha#{ﬁy gg‘l“gg r%\ﬁﬁ]hﬁn :@?}gggfeng?fe g& bﬁﬁfgbr at ng
apphcza@mps” op%bugﬁ Iﬁ:}ﬂ?mﬁéu@rr Pés@ﬁbteﬂh Eﬂdﬂéﬂﬁl% %ﬁ?{hﬁtré‘ﬁﬁeﬁlm 6

ot her ~di ol han ethyl ene gl ycol

may b@pbbﬁéﬁéﬂscp@ﬁiﬁ@ Vhar, pslemtdial | 9&9@1}%5\‘.@%“112& partlcularly
i ncl'uded as cormnorrers Such diols may be,

providesshebaminaie dt Wyﬂheenﬁ:e@]enc oldor rédtefitiont ek aSJbarrzer. A
neog;*r;gﬁ\[l gl ycol, 1, 4-cycl ohexanenet hano etc. The
polyprdpy hhlproanda}tsthﬂfdarmnate‘ bwitlnskeeldent msmmhtd*rzdtentmn
acid, sebacic acid, adipic 25 acid, azelaic acid,
[0031]su00| nic acid, etc. The PET filnms are conmmerci al I y
p‘qlile as |aX|aIIy orjented filns, such_as

}zsestebf ¢lerolybugylene termb@@e@r@ﬁﬂ
polyetmeflpwsrq_nmglbagq GgﬁTiapf[ﬂS/ re'%r: aé%hiéwﬂw 3, the
polybuffenc it fafi®s (BN, of o ThB i TRk dhmergially

availaBle 410w &9ES A%k PET film is particularly preferable to impart high
rigidity to the laminate 1.
[0032]

The PET film is essentially a film of a saturated polyester made of
ethylene glycol and terephthalic acid. Within ranges not deteriorating
properties such as a thermal shrinkage resistance, etc., other diols than ethylene
glycol and other carboxylic acids than terephthalic acid may be included as
comonomers. Such diols may be, for instance, diethylene glycol,
1,4-butanediol, neopentyl glycol, 1,4-cyclohexanemethanol, etc. The
dicarboxylic acids may be, for instance, isophthalic acid, sebacic acid, adipic

acid, azelaic acid, succinic acid, etc. The PET films are commercially

~ available as biaxially oriented films, such as “Lumirror” of Toray Industries,

Inc., “TOYOBO ESTER FILM” of Toyobo, Co., Ltd., and “Emblet PC” of
Unitika Ltd., etc.
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hi ndering their properties. Accordingly, unless

ot herwi se particularly 5 nentioned, it should be noted

that the "PET filnf includes not only PET al one, but

al so conmpositions of PET and ot her thernoplastic

resins. [0034] Like the PBT film3, the resin film®6

may contain additives depending on the applications
[0033]5¢ "t he PBT laninate film21. The resin film6 is,

P S 5l L 0 e BT B R
PET oply TG TR AR AR S TP ¢
ninderl 5 B85S GFUBIAN TR o BTGl
mencHEEH A%, SIS EI BT Rt Y, R alone,

‘but alsﬁscdiﬁpbéi%‘ﬁ@ (ﬁquW’ a(ﬁi ditfer Qﬁerrﬁ?ﬂ?&ﬁ@tréﬁhk.y par aIbI el

l'i neat scratches and/or a ot o I ne pores may be
[0034]forned on the resin film®6 for straight tearing.
[0036] 20 (6) Other layer When the PBT lam nate film
1Like tlecEBdSfibn! 3,dhelresin filn 6 meyaiwntimostdicions ﬂbp@ﬁéing
it preferably conprises other |ayers described |ater,
on the iapphddiionsof the PBIE l&Bihdte fitnB]. t FEheprdsi &dml Gyepréferably
and the paper sheet 6. [0037] 25 (a) Resin film The '
as thicREE dtait 5ab@ |frnlam ih theBTilng 32 paper sheet as the
substrate 6 preferably conprises aresin film9 for
[0035]i nproved rigidity and gas barrier (see Fig. 4).
Because the resin film9 may be the sane as usable as
t Her sagysteasng ef theilamimate L pitds prefonablielto use ameasyeth-tear

. 0038 Li ght - bl ocki ng, | ayer . . ) )
resin f{lm g . : I‘o@zesterg tt]ﬁms monoaglallyyor biaxially orientated to different

degrees are preferable as films easily tearable in one direction. The PET film
biaxially orientated to different degrees may be, for instance, “Emblet PC”
commercially available from Unitika Ltd. As mentioned below, a lot of
substantially parallel linear scratches and/or a lot of fine pores may be formed
on the resin film 6 for straight tearing.
[0036]
(6) Other layer

When the PBT laminate film 1 is used as a lid sheet for instant food
containers, it preferably comprises other layers described later, in addition to
the PBT film 3, the printed layer 5 and the paper sheet 6.
[0037]

(@ Resin film

The PBT laminate film 1 comprising a paper sheet as the substrate 6

- preferably comprises a resin film 9 for improved rigidity and gas barrier (see

Fig. 4). Because the resin film 9 may be the same as usable as the substrate 6,
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To prevent sunlight and ultraviolet rays from causing

the deterioration 5 of instant food, the lam nate 1

conprises a |ight-blocking ink layer 10 or an

alum num foil 12. The light-blocking ink is not

particularly restrictive, as long as it is ink _
; ontai ning.a bl ack,or dark-col or pignment or dye such
“SeXP&?“EHFbBﬂﬂl%ﬂ%%ﬂueéhe use of the |ight-blocking ink
[0038fayer 10 makes it possible to avoid adverse effect on

environnment in incineration. It also nmakes it possible

®)  TEpEBGREE V8ol ng. This. further ©mproves the
N K-

oinsit (AE Vi tEY 6 ASGURI U o

alumirR@h Tofi'12. OFRE HAHSIocRMhge Ril€is %{?’t [E):%@i%%laﬂ_fﬂ%aﬂctive, as

dependi ng on the concentration of ack pignent or dye
long ag it ishigk conkaininalbigtlt obldaskicalor pigrhétesr dfe BBdh as carbon

general |y have such thickness as sufficiently cutting
black. ul Thausebfthe ﬁ%&tdﬂdclviingi inkelayey $0 mibleed h?ﬁd@@ﬁﬂs tofavoid

the alumnumfoil 12 is preferably 3 to 15 gm nore
adverspreéfeet anl gnvirommeat gmindfefadid0] ltalsdemkesdaposgible to

| ayer A layer heat-sealed to an upper flange of a
detect torctgn mtaﬁudmaﬁmalisrlst amaetal deteater aftees¢alme.fi Thisd 1

or a hot-pelt |ayer. The sealant film 11 may be
turtherrigmprewyes fhe splaty edtipstané fopd and axtianel g deseenses an

exami R ) RSt el B R The
o5 o P oo 2R 2B Bt Bt pr iS85 B8 i

.sealant film 11l preferably has relatively weak
odorre&glg&ﬁﬁ,a ési veness. Known hot nelts nay be used. - 13

[0039][0041 ] Usable as the sealant film1l is, for
instance, a lamnate film conprising a polyethyl ene

bERSuEh [dependind bRthERbRELARAGYE 0T HlaBe bYShbYt 8P8ye in the
ink, the light-blocking ink lajJGr 10 may generally have such thickness as
sufficiently cutting ultraviolet rays and visible rays. The thickness of the
aluminum foil 12 1s preferably 3 to 15 pum, more preferably 7 to 12 pm.
[0040]
{c) Heat-sealing layer

A layer heat-sealed to an upper flange of a container body for instant

food is a sealant film 11 or a hot-melt layer. = The sealant film 11 may be

formed by a polyethylene film, an unstretched polypropylene film, an ionomer
film, a polystyrene film or the like. In order that the lid sheet is easily peeled
from the container body, the sealant film 11 is preferably easy to peel. For

this purpose, the sealant film 11 preferably has relatively weak heat

‘adhesivenéss. Known hot melts may be used.
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filmin this order fromthe side of the paper sheet 6.
The thickness of this 5 pol yethylene base filmis
preferably about 10 to 40 gm nore preferably about
20 to 30 gm The thickness of the | ow nol ecul ar-wei-ght. - -
pol yethylene filmis preferably about 5 to 20 gm
re preferably about 7 to 15 gm Such |am nated
[0041£gl yethylene filmis, for instance, 760FD commercially
Plastic.Films Co., Ltd. Also

3@%?%11%5%&%% Kl 1spfan instancey @ lamipateafibnos o

“compri BolfiaURUEe Byt G 20 & i e o piebé RoLy iy ene

film in Y53 M, 5 % Ak SR8 PBrsBo S 6ric T (iSRS of thise
polyerb el TS Al 3 bl B g 0B R by ou
20 to %Ehé{nneﬁpgﬁﬁ@feég %ﬁﬁgﬁw{r%ﬁ%ﬁ%ﬁ{-wy%ﬁfgﬁ an le%lg fh%l is
prefer g5 ol Retcn ) FRRaiore PR 1o RRbSARTT T 1P S8 iy mucly
amina PSSR S B BoRter bttt
from TERHS Plastfe b Cladtc 1 by Hoatly s bR lpLL is o
i i RS i AL SR SR ar v
o p0Oties | S e B abscto sl e AT

preferablg dldeantlogt dendhy pbBathyigne TRIAOPEN | StTHeSthickit&s of the
sealant film 11 ray al so be provided wth a | ot of

film madéwifahis ixtareads aldoghrefédabppabsar #)¢He® piad/A6rd | ne

pores as described below. [0044] - 14 (7) Pre-working
preferably edolnt D0t IGuntor Mo thiclGeskiofahe HtimeERNSver ]

enhance the easy-to-tear characteristics of the
preferdbdyn10efoe5d p! mo@d Preferably 20 to 40 pm.
[0042]

The sealant film 11 is made of a resin composition comprising a lincar
ethylene-a-olefin copolymer of ethylene and an a-olefin having 3 to 18 carbon
atoms, which has a density of 0.870 to 0.910 g/cm’ (JIS K6922), and MFR of 1
to 100 g/10 minutes (JIS K6921, at 190°C under 2.16kg), and polystyrene (see
JP 2004-26190 A). The lid comprising this sealant film 11 can have both
sealability and easy-to-open characteristics when heat-sealed to the container
body 1.

[0043]
To provide the laminate 1 with excellent straight-tearing characteristics,

the sealant film 11 may also be provided with a lot of substantiélly parallel

linear scratches and/or fine pores as described below.

[0044]
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one of the PBT film3, the resin film®6, 9 and the

sealant film11l may be 5 provided with a | ot of

substantially parallel |inear scratches forned by the

met hod descri bed bel ow. To have both high film

strength and good easy-to-straight-tear

har ac erlstlcs the depth of the linear scratches is
(7) éﬁe’f’@f m&of eaeh fidus of the thi ckness of each fil m

: (a) Eartlcula 0.1 to 10 m The linear scratches are

PERANGR ARiSGEAtERED. 1- 10 mwith intervals of 10 to

s Padbefhercadl e e Chagnptersaies Of ther la'n'aﬁi?e;ﬂmat least
one Oféﬁwﬁﬁﬁgﬁﬁﬁﬁﬁ%rﬁnﬁmﬁ’ e ianplndiid Toney G
el o sy ined
R T ?'ffseéfh”%?@ 8Pfne
easy-tﬁ%rtfmgh@?e&'i“&laﬂaﬁ(ﬁ&ﬁ& ¥hé lcﬁ%ﬁtﬁ' bt ﬁn@ rt%%ﬁfre‘glltsm s

means for pressing thé roll or pI

prefer@lﬂl@f Et@n0Y, af thé thibkA¥esof ERAEImObas cdl?ﬂ?m gltbdﬁp .

h the film Because |inear scra by t
The llﬂ@éﬂﬁlﬁaﬂz@m@m@ﬁe@%yrﬁt&ld@ﬁs 01- 'IU ﬁrﬁﬂvﬁﬁqn&fwﬁls f 10 to
pol yester filmprovided with linear ‘scratches as %e
200 pmesin film6, 9 secures sufficient odor retention and
gas barrier. [0046] The |inear scratches are
[0045preferably forned on at |east one entire surface of
each film3, 6, 9 and 11. This provides each film 3,
6 Usablgforiformiing the lineay scatshessonfiilat 226, 9 and 11 is, for
characteristics in one direction regardless of the

mstan%ﬁ,uaenmlm@ql idasel @?ed mewqma/aaaogg do thisamethad,fa | m can

be t.orn stral t he i.near scratches from an
contingPyshritey I i 0 is; oDl Plesser oo amalLonplate cormpass 2

n the e ar characteristics of, the
lot of ﬁa E haying §1dhs bardnees ohe apmmore Phhassurigee, sesthat a
lot of gdﬂs?atﬁial?y sa&lfel.?ln%%f’llsgrmtchesl ar?elf%rlrlrla&i on % he %lll}{l surface.

The fine particles are preferably fine diamond particles. A means for

pressing the roll or plate onto the film is preferably an air-blowing means, or a
brush slidable with the film. Because linear scratches formed by this method
do not penetrate the film, the use of a polyester film provided with linear

scratches as the resin film 6, 9 secures sufficient odor retention and gas barrier.

~ [0046]

25

The linear scratches are preferably formed on at least one entire surface
of each film 3, 6, 9 and 11.  This provides each film 3, 6, 9 and 11 with
easy-to-straight-tear characteristics in one direction regardless of the
orientability of the film per se, so that the film can be torn straight along the
linear scratches from an arbitrary point.

[0047]
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be provided with a lot of fine pores forned by a

nmet hod described below. 5 [0048] The fine pores
preferably have an average opening dianeter of 0.5 to
100 gm and a distribution density of about 500 or
nore per 1 cn2. Wien the distribution density of the

b ]%i ne. orff is | ess than about 500 per 1 cn®,
(b) QI ¢ lye-i@rf’%suffi cient. The distribution density

209 AR5 pr el Eal RS BLBP e i 1 A et
one ofR BT 4 SR B o YR AERBI e ey
be pro ARG 3 of PBETERR 5k vhes b pRensen aasr

[0048Papanese patent No. 2063411, for instance, a film
passes under uniform pressure between a first roll
hhienfiné pogés plefbidbdy harvel £ géeraiot openénis disnens sf 0.5 to
havi ng a"Mbhs' hardness of 5 or noré attached to a

100 psyahdceedistiibutisadenatty tdfebahn @0 of mdrepet dremiy When the

. linear scratches), and a second roll having a spooth

distribsstionadensitgoof thet findgoires m less thamabiowi 500 iperd ahi’f i ne
pores. The second 20 rol]l nmay be an iron roll having

- tearabMitydgs igsufficaening, The distribution densaty ebthe fine popes isamoye

stee] rold, etc. ,[0.050], Wien fine pores are fornmed
preferablyt ha Kyaoahx #9* peril onty partigary b8 iinto D W' pesd om’

f penetrati hol es non- penetrating hol es. \Wen
fmmtﬁPﬁ}é)e\b’BP&t%ﬁ Ip5 d in the PBT film3 or the

0049Lesin filme6, 9, the fine pores are preferably
[ on- penetrating holes fromthe aspect of container

S [NV t %okl :
¢ FragBoler thay i Rodh e B o BERLETS, SnfcklbIER dhitinse v
. _ 1 h

he B ROk PR ESE 08012055 B o P Sors A
In the necthBH dTaphRcs@phitat N4 20830011, 188 fdtahee, W Al idses

lam nate | "showmn™Iin Fig. 4 is forned, a |ong
under uniform pressure between a first roll having a lot of fine particles with
acute corners having a Mohs’ hardness of 5 or more attached to a surface (the
same as the above roll for forming linear scratches), and a second roll having a
smooth surface, so that the film is formed with lots of fine pores. The second
roll may be an iron roll having Ni or Cr plating, a stainless steel roll, a
specialty steel roll, etc.
[0050]

When fine pores are formed in the sealant film 11, the fine pores may

be either of penetrating holes or non-penetrating holes. When fine pores are

formed in the PBT film 3 or the resin film 6, 9, the fine pores are preferably

~ non-penetrating holes from the aspect of container sealability. With pressure

controlled between the first and second rolls, one or both of the penetrating

- holes and the non-penetrating holes can be formed.
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‘paper sheet 6 having a printed layer 5 on its entire
surface is lamnated with a 5 PBT film3 via a
transparent adhesive layer 4 on a printed surface, and
with a lamnate filmconprising a resin film9, a
I'ight-blocking ink |ayer 10, a pol yethyl ene | ayer 8
[OOSIfnd'a sealant film 1l via a polyethylene |ayer 8 on
he other surface. The PBT film 3 may be provi ded

r (P nce
2 ek REARAL P pel e OB it T
| @8lingaflBY, Wheh theTambyatePIPSHAWA iR Kigak! i§€fox&ned, lOI(l]g
conposition conprising a transparent -resin dissolve
paper Shedli GRASVIRCa phinte@1HBRETS Rl tireCsureed B lahdihfled with a
and drying 1t. Though not particularly restricted, the -
PBT filaes ivig aneamhrony aditesive tDldr-4onta panRk findaced and with a
bar-coati ng nmethod, an air knife-coating nmethod, a
lamindte filoo abhmgismg moksibikeed cohightdloekingdnkrlagerc d@y & ng
met hod, 15 gravure-coating nethod, etc. Each film 3,
polyetbylemedlayed 8rand deeplaot fided] Wividagolyethydéne layer 8 on the
substanti al | far allel linear scratches and/or a | ot
other srfagene Phe éé dlmadvaay dc providedvatr g transparantirasia,
. 6,9 aﬁd 11 has an asiﬁ-’t o-tear direction aligned i
coating;layer han Maneq ar ader damarationy ofl herfeanspagefgsin coating

layer 7 Hﬁbﬁf@&ﬁg%& ARlsIAS @Eﬁﬁ%ﬁ&ﬁp&%@@ gcizﬂqggifgg}egja ng
transpfar PSR G R 18 sefn B iy ShRstidashs PESE w3,
and dif it 8 SPORAIE P b5k s icredy il bl Eid as.be
a roll-¢ddffig mitthOd o4 bafRloalinl ek Gp A Iife Lol niibaTa
lip-codfii P BREhHQOBlRle-EdAting hltEhHE Ao E88AEH g lm&nggél ed from

a container body Is easily kept In a cur

gravuresétfightetBodt €ic. t MeictbilEKiOD bi 1¢anxdy be mevided'®tith a

water into the container. [0053] - 17 Because the
lot of dubstaetially phealleidirreat seratpheeandfoes ot eddingporayier 2

fornmed by appl %lang and drying the above coating _
advanemnboecessany.i sEachifdim 8, 61 8wvamddl  has sndmsyttortear HRECction
film3, the laminate | is wound with the PBT film3

aligned with the longitudinal direction of the long paper sheet 6.
[0052]

The laminate 1 comprising the transparent resin coating layer 2 formed

by applying a transparent resin coating composition to the PBT film 3 and
drying has curlability, presumably because the evaporation of a solvent by
drying shrinks the transparent resin coating layer. When the PBT laminate
film 1 with curlability is used for a lid heat-sealed to a container of instant food

such as instant Chinese noodle, etc., the heat-sealed lid peeled from a container

body is easily kept in a curled (standing) state, thereby making it easy to pour

- hot water into the container.

[0053]
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[0057]

outside, nanely in an opposite direction to the

curlable direction, such that the 5 lamnate |I is not
substantially curled when unwound. O course, the
lam nate | is gradually curled with tine. Because the ..

Iam'natel remains flat for sonme tinme, there is no
troubl e | n punchl ng and heat-seal i ng operations for
Bmange & mlrtate ltlgea tramp@@at EChIN |Cdat19gﬂ§)é¢feﬂ

e.cont the lid is curled. ;10 [0054]
formey lﬂaﬂrmn alawh a0ANGICOMPAétipa pe curpbla
towar(g 'S nGPﬁT 1@1‘1@@ ,tﬁ% I@pflg’c% g;b“lv)éug Rsﬂ;gthe %B"P film 3

ousi B 5 RO, i
i L R LI, S b
1is gré&ﬂéﬂ? 'Egﬁfedlngitboti%%e %é(feﬂrusé‘l’qﬂégtl%‘l M{%ﬁfgﬂ‘{'lﬂ&nﬁﬁ%thﬁ)ﬁgome
time, I%efee[kssu? ess %&h@ aﬁ@ﬁeaF Asbatis of) ?atkiﬂ{diu O (fogmmg

am na pro

the 1id20 Wﬁﬁrﬂh@%éah%eﬁﬁﬂ ﬁﬁ'léTB@efe@l frBf ﬂ@@(ﬁnt%hf‘&tb P)Whéﬁ fid is

appl ying tension to the I'm3 1s wound w
curledPBT film 3 outside as descri bed above. [00561 Wen the

PBT filmis used, its shape nenory characteristics can
[0054)be utilized to cause the lanminate | to nenorize. a

curl ed Sha%ﬁ[‘ groduce the 25 PBT lam nate film|

mivben thay. ds lampmted ovith tlse paper; shaet Gythd ogksn
descri bed_in WD 2004/ 026577 may be used. [0057] The

PBT flflm 31s peefiesablyondhared o (g peper shedtrigwihke lmamgl &tlmteimctm

i,Ilml. to a .shapi t ment (col d-worKki ng)
an M} dissefign v dhipak &ba%ctée abiey ranggr{ | tph%%gﬂaggatlon) to
ition t ra Ig of PBT whil e keeping a

prowdgljﬁpjam%%tﬁele%ﬁ) ﬂ@g’c}’rgﬁ ng the shaped PBT |am nate
film1l to a flat shape at a tenperature T2

[0055]

To conduct the stretching of 1 to 3%, the PBT film 3 need only be
subjected to a tension of 10 to 20 kgf/m (width). When the PBT film 3 is
adhered to the paper sheet 6 without stretching, a tension applied to the PBT
film 3 is 5 kgf/m (width) or less. Of course, a laminate 1 produced by
adhering the PBT film 3 to the paper sheet 6 while applying tension to the PBT
film 3 is wound with the PBT film 3 outside as described above.

[0056]

When the PBT film is used, its shape memory characteristics can be

utilized to cause the laminate 1 to memorize a curled shape. To produce the

PBT laminate film 1 memorizing a curled shape, for instance, two methods
described in WO 2004/026577 may be used.

The first method comprises (a) subjecting the PBT laminate film 1 to a
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hi gher than Tg, and (c) cooling it to a tenperature T3
equal to or lower than Tg 5 to fix it to the flat
shape. The second nethod conprises (a) (i) subjecting
the PBT lamnate film1l to a shaping treatnent at a
tenperature T4 higher than Tg and |ower than the

hapinB{phASeSRl S RBLYH  SrBERIDR, B, SHPACE) 3 WHFes i

the ghySEAPAIHiBn TP SaSRo TS oFDBT BT KARIREY QRed sHis ®
o I ! , .
defornthy HEHAPLATRT [AFEhaRRY | M4 ot $habOAFp ot T,
highePha8ULe éﬂt?(dg%ﬂdiﬁi%eitjto@té ratde Tedqsdlancor Ioer than Tg
cooling the shaped Tam nate to a tenperature T5
to fix avahetfatGhapeve THewtohd Mmethdd ¥ohlprisesday |sﬁ54e|ctitng the
a

shape, (c) deformng the shaped laninate |I"to a
PBT |lsinapstedilna 1 tocarpleapingriecabfndyitgit er tetijporafige dnchipbeethan Tg
than T4, and (d) cooling it to a 15 tenperature T7
and loaguahan shemelowgrpaihtiof PR T evlilekeeping acatlad shkapegeor (i1)
. Though the shape-nenory PBT lamnate filml produced
shapingthen2Bd’ fikm Boafsa temparatuee T4 svhipekeepingn ewrlad shapeand
it.by. punchjng recovers curlability when heat-seal ed,
then laggindting 1tewith adamigateibn uBapPEEING & PRRSE @h@%tiéﬁ& lamimate
20 After .l am nati

comprisinyaulayep GORSTIE e iniardayet Thotber doyming the jagvinats 1

he | 1 wi,th Ri . T d
and a pyier, et B fo prdtiuce Pt 1 Haling 3 AFT ine.4b) of

-coolingfEABRA HAPRAR ) 10,5 BrirERRAlyrs 7 RERAL ALhr IGEF than Te 1o

fix it (fd btled F@%ﬁ%? JOL R R e g RHRACO LS %'nft‘a‘f}%légﬁ ata
R ARt R R L L

tempefRitd Taleljanbtbdr Id\eer BN Ao fix Bi0OS flabghaBy. bT¥hough the

carried -19 out, for instance, by a nethod of

~ shape-meanopy ®BT tamamte fiias 4 o ducati it thesbencthives irkslayflat

softened transparent resin coating |ayer 2 using a

- shape reliddooned foonr ibther punaringsecaogersemtriatality whernshedtesealed,

t-he surface roughness of the enbossing plate to
so that it 1s curled when peeled from a container body.

[0058]

After lamination as above, calendering may be conducted if necessary,
to provide the laminate 1 with higher surface flatness and clarity.
Calendering may be carried out by a method of pressing a thermally softened
transparent resin coating layer 2 by calendering rolls, such that a
mirror-finished surface of the calendering roll is transferred to a surface of the -
transparent resin coating layer 2.
[0059]

After laminated as described above, embossing may be carried out

depending on the applications of the laminate 1. Embossing may be carried
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the transparent resin coating layer 2. The PBT film3
may be enbossed if 5 necessary. Because a pol ybutyl ene
terepht halate (PBT) film has excellent dead-folding
characteristics, which maintain a formed shape, it is
much better in enbossability than the other polyester
films. Thus, the PBT film3 can be provided with deep
out, fagdgstange, byrsovethagl of bosppressmgsee guthossing plate fathe 1

conpri.ses.a PBT film 3 having excel | ent )
therm@lxy, seligned tAPSPAKt RBHIHSEIARY D Verd BiRgfaesiprogahopeotary

e e 5 0 R G B LTS e
the traBpiedlrSithponss Ber gh “HEL P 618 530 A rmbossed i€
necesfiff; *Fgpod, 4 bol BBty HE b Rimta BIRISE (i BRRIAUMGE
dead- g&n%gr(g{aﬁg%te%tiﬁmwlﬁ gnnzﬂﬁ% 8%2‘?95?;52}32)%? i?t:ﬁ'rﬁﬂch better

in emﬁék%?gfrlgg:tgﬁq {laé' ?ﬁl{a . 529 AP Rhité ShePBP'fIm 3 can be

pre e enbossing préssure is

providedelfthalley dRPfideMBblsing(2-30 kgf/cn2), nore
preferably 490-2,452 kPa %5- 25 kgf/cnR). Roughness 20

[0060patterns provided by the enbossing nay be wood grains,
stone grains, textile textures, satin, sand,
h#lechuse theolamimaite 1ammpnees aPB T {1663 [havieg ekbellent
lam nate 1 is used as a wall paper, the transparent
embossabilnty, theatmbhgssingerf thedaminate PBan ticl an deapr es pbouti HeG0
wi th the above fine 25 penetrating or non-penetrating
um byhsdlecting ther thickmesst oothe PBTi fibmrk.  gblsuallyrtheadinbossing -
nmoi sture perneability, noisture-controlling function,
depth ef the laminate 1viaithoyeapeaferably dddi-500 pmyparticviar PAH0-400
film3 and/or the substrate 6 contain additives such
um.  dshedembossingsemperatureng psctegably sl 0GA60° ol dWaparthe,
perfunmes, -20 m nus ion-generating agents, etc., the
embossing tanaperagiret isdu ghavithan 16Q°Cathetpapesfshect 6umay be
The- penetrati ng or non-penetrating holes

. exhj bi t ed
dlscol@r@;d- hava tha @th@bma@d,awbaﬁgbe @mhaSSHIg fesnpeiatane ip, lower than

100°C, embossing is insufficient. The embossing temperature is more
preferably 110-140°C. The embossing pressure is preferably 196-2,942 kPa
(2-30 kgf/em®), more preferably 490-2,452 kPa (5-25 kgf/em?).  Roughness
patterns provided by the embossing may be wood grains, stone grains, textile
textures, satin, sand, hairlines or their combinations.
[0061] |

When the laminate 1 is used as a wall paper, the transparent resin
coating layer 2 and the PBT film 3 are provided with the above fine
penetrating or non-penetrating holes after lamination, to impart gas
permeability, moisture permeability, moisture-controlling function, etc. to the
wall paper. In addition, when the PBT film 3 and/or the substrate 6 contain

additives such as deodorants, anti-fungus agents, anti-mold agents, perfumes,
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[0062] 5 [3] Production nethod of Iid Pluralities of
I 1ds can be produced at one tine by placing the
lamnate film1l with the transparent resin coating

| ayer 2 upward and conducting a punching and half
cutting operation with pluralities of punches. The

minu SR TRE R0 L 48 CORAR OF B8 ARi598s B be
' p ! : : L
eﬁ'ectmag% ebiﬁlﬂ%%%w'heg}hiégeai [ ngfngfbggﬁ?l —3 g%@{dlr%}tléggk @Qfﬁgve the
P %gﬂ ' t ai body. Aft
above(:%rrg ngm%giﬁpgirﬂng@%%ﬁ' 230(132 3Iringgl ngogl e, pg\r/vdered
[006230up and ingredients into the container body, the lid

is attached and heat-sealed to an upper flange of the

[3] Pomthaitivar mfeobyd wiftfd t he seal ant filmlayer 11
downward. To provi de easy peelability, the

Pleaalitesbf higls daartpepeddurced at gneefiarebl pladiagtthe 2aminate
160C. [0064] 20 The punching operation and the
film lhesh-thedranspasptrrgsimeoating ey archupivaed anidoehyndveying a
course be conducted sinultaneously. Particul arl
éBl@vers

punchyag anddal reuttsng pperatiagr witsplurahiinaod punches. r
a curl.ed shape by heat-sealing,  the punching
punchipg ARd i E-SHb s EDREICILBEY 56,620 BerGaTIH QU Bpknown
hogfnt ai ner body are preferably conducted ,
methaglSy| t aneousl y. 25 [0065] The container body may be

[0063$orrred by a paper, a synthetic resin such as styrene
oam The paper container body is advantageous in easy

[4] H@g{_ggé]l@e%?@mg%qn&rgg%{,rom gases adversely affecting

envi r I'hcinefated. The -21 styrene foam

f é‘#&g%tfgﬁ?g W%Ileﬂt)nz g?afﬂa@;ﬁﬁ F%%gg?t—h&ilﬁ@ 88 constituted by the
PBT laminate film 1 to a container body. After charging contents such as
dried noodle, powdered soup and ingredients into the container body, the lid is
aﬁached and heat-sealed to an upper flange of the container body with the
sealant film layer 11 downward. To provide easy peelability, the heat-sealing
temperature 1s preferably about 120 to 160°C.

[0064]

The punching operation and the heat-sealing operation to the container

body may of course be conducted simultaneously. Particularly, because the

shape-memory PBT laminate film 1 recovers a curled shape by heat-sealing,
the punching operation and the heat-sealing operation to the container body ére
preferably conducted simultaneously.
[0065]

The container body may be formed by a paper, a synthetic resin such as
styrene foam. The paper container body is advantageous in easy incineration,

and free from gases adversely affecting environment when incinerated. The
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The present invention will be explained in nore detail
referring to 5 Exanpl es bel ow wi thout intention of
restricting the present invention thereto. [0067]
.Exanple 1 The following materials were used. PBT
film 40-p.mthick, air-cooled inflation filmof PBT
resin ("Toraycon 10 1200S" avail able from Toray
styrené fdast eortaingrindy mseadvanfjageous i eaetiengtemperature
transition tenperature: 22C). Paper sheet: Having a
retenﬁ@as. s wei ght of 100 g/ n2. Pol yvinyl al cohol :
- GOHSENGL" avai | abl e from The N ppon Synthetic
[0066Theni cal 1 ndust ry Co., Ltd. 15 Coati ng li qU| d

i e
P
Exampfi§ sEIG iRl inPhtiof ot b RIS B pBSriLiSkaRog hereto

[00671/Vh| ch letters and desi gn 20 were printed, a

ranspar ent adhesi ve ("ROCKBOND RU- 40" avail able from
Paint Co., Ltd.) was coated on a surface of the

Exam;%#(fl I'm After drying the transparent adhesive

| ¥R folldi®i ‘é?er?é]@%?’l‘é Usedui d was applied to the

adheswe I ayer by a roll-coating nmethod, and dried to

t lihc f I=
PBY ), | AOPKRERRCR] it dboed ifRase ?ﬁ%f%%?%?h’%%“ {soiZycon

1200Sraf b labé ﬁ‘(ﬁﬁ"l‘ﬁﬁ*hf Ihéuﬁi*i!é‘é’nIric!1 Eieﬁhn Ponﬂt@QQ@]’C Flass
Conparative Exanple | A polybutylene terephthala

transnll(ﬁmmpergftufdnmg)produced in the same -22 nmanner as
in Exanple 1 except for form ng no transparent resin

Papeoaheely [Hanang aobapebyeighybf 400 cg?ini The phot ogr aph of

Polgzglil;l%sigéﬁglm “l(}%TIEEaIt\I%Il’?aézI:l(l)a\f\lﬂelfpom "i"he Nippon Synthetic
Chemical Industry Co., Ltd.

Coating liquid: Containing polyvinyl alcohol and isopropyl alcohol at a ratio
of 30/70 by mass.
[0068]

After dry-laminating the above PBT film via a transparent polyurethane
adhesive to a surface of the above paper sheet, on which letters and design
were printed, a transparent adhesive (“ROCKBOND RU-40” available from
Roék Paint Co., Ltd.) was coated on a surface of the PBT film. After drying
the transparent adhesive layer, the above coating liquid was applied to the
adhesive layer by a roll-coating method, and dried to a dry thickness of 2 pum,
to produce a polybutylene terephthalate laminate film. The photograph of the
resultant laminate is shown in Fig. 7.

[0069]
Comparative Example 1

A polybutylene terephthalate laminate film was produced in the same
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[00701 It is clear fromFigs. 7 and 8 that Exanple |
(Fig. 7) was superior to Conparative Exanple 1 (Fig.-
8) inthe clarity of printed letters and design. This
is presumably due to the fact that the formation-of a
transparent coating |ayer of polyvinyl alcohol on a

PBT filmsurface eli %nﬁi es. the transl ucency of the
mannesgs i Examplenl gxcephhpnfraning #e tragspaentresan cpating layer

| NVENT 007 | am nat e nprising .at .l east .
of polybaRlitle. +Biephofaph GiRRTeatltat Riniaficny shoymyin
Fi ga substrate, with a transparent resin coating |ayer

18-S ormed on 15 the pol ybutyl ene terephthalate film or

[0070 he printed | ayer, has excellent clarity in printed
etters and design. The pol ybutyl ene terephthal ate

| Sk Bk, BB ARt (6 ) Sl o
CompNERRRAE 19F1EO8TF A0 SHERL S AEN B YR Heitn
This i€ prdsanisBly diaviohd F4¢8 thArtedobnatidd A aahyrent 8ssting

terephthalate lamnate filnms of the present invention
layer afpoleenig alcokal onusPBIofiEn Suethceselimatasd tifdiragslacency of
noodl e, 1 nstant Yakisoba noodle, powdery stew,
the PRIOfudar froon thid lamimty tfdan soup and Shiruko, which is a
Japan- made, sweet soup of azuki-bean, other powdery or
fluid soup, drinks such as juice, sem-solid foods

such as,]g'(ellﬁ{N uddi ng, etc. 25 [0072] Though the
EFFEQJTQfe’ﬁH V¥ Mas been expl ai ned above referring

0071io the drawi ngs, the present invention is not
[ estricted thereto, but can be variously nodified

o Y O DR ST B SeREFbis n
printed 538 HrtPa ShBo A, B p trarlpRRIR eSir Sodting AR Bpmed on
the poRARRYIcHROR eKithalAt& Flh b HR printed layer, has excellent clarity in
printed letters and design. The polybutylene terephthalate laminate film of

the present invention with such features can be suitably used for such

‘applications as lid sheets of food containers, wrapping materials, wallpapers,

paper container materials, etc. Food containers having lids formed by the
polybutylene terephthalate laminate films of the presént invention may contain
various foods such as instant Chinese noodle, instant Yakisoba noodle,
powdery stew, powdery or fluid soybean soup and Shiruko, which is a

Japan-made, sweet soup of azuki-bean, other powdery or fluid soup, drinks

“such as juice, semi-solid foods such as jelly, pudding, etc.

[0072] ,
- Though the present invention has been explained above referring to the
drawings, the present invention is not restricted thereto, but can be variously

modified unless deviating from the scope of the present invention.
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in.this order froman upper surface, with a printed

| ayer on an upper surface of 5 the substrate and/or a
surface of said polybutylene terephthalate film said
| am nate filmfurther conprising a transparent resin
coating |layer on an upper surface of said

ut yl ene_t erephthalate film or on an upper
w—ggéﬁc‘éﬁ\gﬁﬁk{e printed |layer on said pol ybutyl ene

AR g BB B

pol b PERE R ARE ALY U s s i

- . r ! o i .
in thlslcd)l%le?‘fforﬁ anzu%)%rféd%, %‘éﬂ a %ﬁﬁ%ﬁgbggﬁt 9%%?1}/@&?@%&%6 of

ayer 1s as thick as 1-5 gm _
the subStrgRMMRbAL Uk RIFe QI POl ARG RFepiRthalite qilen, Ofaid

claims 1-3, wherein it conprisés at |east said
laminateafilbpdueher cofiptisiegtl thendpaiy et reskb coatinlg Poyert yh afpper

~terephthalate film said printed | ayer, said substrate
surfacerd said ipedybwgldmbicecphthaldte filim, sorosden vppemsarfacppefrthe
~ surface. 5. The polybutylene terephthal ate | am nate
printed ilayeraen saidi palybotyliene devepbthalateafibm. 1- 4, wherein it
conprises a transparent adhesive | ayer between said
2. tridwespelybutyleasiterepbshalaty lamwmate idmsagaprding tuclaiant,
s SR kot i SoBimORahET Sy one o
3. T e DoBRbYRES B PRI e CE G e Oifog £l 1 or 2,
el TR SR AR RSB B P R BRI
4 B PERehE YRR AL AR i adgcinis RERHY SR of
claimg £ ByfiiefR T oOPubA¥RAr lebut Puld Gadibnl RMELoiint fiver
said pEERDRR teferflifilfe flud spldl pARELE PR, S s8Rt "Altg
heat-sealable film in this order from an upper surface. 7
5. The polybutylene terephthalate laminate film according to any one of
claims 1-4, wherein it comprises a transparent adhesive layer between said
transparent resin coating layer and said polybutylene terephthalate film.
6. The polybutylene terephthalate laminate film according to any one of
claims 1-5, wherein said transparent resin coating layer is formed by applying
a coating composition comprising said transparent resin dissolved or dispersed
in a solvent, and drying, and wherein said polybutylene terephthalate laminate
film is provided with curlability by the shrinkage of said transparent resin
coating layer.
7. A lid sheet formed by the polybutylene terephthalate laminate film
recited in any one of claims 4-6. |
8. A food container comprising a lid formed by the lid sheet recited in

claim 7.
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