" DESCRI PTI ON POLYESTER FI LM Techni cal Field “Thi s

invention relates to a polyester film Mre

specifically, it relates to a white polyester film

partlcularly a white pol yester filmwhich i's suitably
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used as a reflecting plate. Bdckground Art. A white

-pol yester filmis w dely used as a base .material of

a printing record recept?%ﬁcgﬁQQIQ%r i nk-jet -

printing, thermal printing, offset printing or 15 the
l'ike. This white polyester filmis generally -produced

by having a pol yester EOREEBSTEROFGaM c fine

particles or an inconpatible resin. In recent years,
due to inprovenents in printing precision and the

' silacpmessa dbf Faemrd nted material, a 20 white pol yester:

f|In1mh|ch pgears nor e sophlstlcated has been

YEMH 1O R e §8 et t StV LECSIAT &t bp.  More
fsb@diestd b Ag f rom addiig & Wpo0L RBR{L:LY gigéﬁfer £ilm,

~inorganic finé particles to a polyester ar .
pomﬂ&nwﬁarlwwar@hﬂterQOLyemtnrnﬁ@ﬂm.wbwmhunscsuntably_

g %@@giglggﬁ%gél§%8§ ﬂﬁ&lnconpaukﬂe resin to a-

ester aré propose A" 4- 153232 (the term

;"JP A as used herein nmeans an ." unexani ned publlshed

_ Jaoanese Eatent appllcatlon") -and JP-A..6-322153.

_Hi echni ques ‘are al so subjected to _

-de”amjiO&hltwwﬂgiyeQE@¥“¥EE%518'%1 F? t_a base
um nat i -

fanci ness. Particularly, in-an internal n
bhpltesdral afea fnrlmtsplgaw‘womembioa Steoet for

%Ver?i%@pr&%fﬂ' en%&e%n?éf orlntlngasgg soetlpcrzleggé.ng or

HandiCse s tHe TRt

-t hhebrliighs nestmafs Wil ser padsyed te the ihin | boag@nexrally
' 1 00 ux her, or coJorful neon tubes are used :
| ﬁﬁﬁ*&% gl?e%h@%vapm P ¥RSBPA GoRiRIn Inorganic fine

partlcles or an lncompatlble resmn _

In recent years due to 1mprovements‘in printing
precision and the sharpness of a prlnted material, a
White polyester film Wthh appears more sophlstlcated
'has been demanded. " To fulflll the demand a Whlte

polyester fllm resultlng from addlng two or more types

fof 1norganlc flne partlcles to a polyester and a Whlte _”-
S 7_polyester fllm resultlng from adding a comblnatlon of"

1norganlc flne partlcles and 1ncompat1ble resin to a

lpolyesterareproposedlnJP -A4- 153232(theterm“JP “A"

as used.hereln means an “unexamlned publlshed Japanese

'.:patent application™) and JP-A 6- 322153 ‘However,

.fthese technlques are also subjected to demand for.

;further 1mprovements in sharpness and fanclness

-Partlcularly, in an 1nternally lllumlnatlng blllboard

'-u-used for dlsplaylng the name of a store such as a

ﬂ:convenlence store or advertlslng merchandlses the_

lrnumber of fluorescent lamps as llght sources is




.nore noticeable, so as to increase an advertising’
effect = 5 The internally illumnating billboard uses

a reflecting. plate for increasing illuninance..
“Further, for liquid crystal. displays that have
' general I y enpl oyed a backl i ght2 syst em whi ch- sheds

ht f the pack of - the dis in lighting the
ot BB aA SR L8 LR ePlnd W BBoBfera od putaegace of

.'ﬁhépbéﬂibﬁﬁﬂﬁ4tba§ BeeN 1 IErEAS ¥rm”g§|ﬁd¥3¥kul neonp

owing to an advantage that it -can be thin and Ii ght
t hePEiSS LY wirdate makeoendpsidghedsadnl Oghtthsaybtlelmboard.

. 'rﬁoﬁesﬂﬁtg@ef%fg SJ‘(?% Li g:t‘r%tcgeas ol.d gath dce s}ﬂl}ggseffect.

rom f he e ges o acryI|
ofhehint ke aidy ngxamen_&mmg buaJmnssmBe@eyee;:eff Eting

pr niln iLlumnating |i is dispersed uniformy _
B a?]#ja g%eﬁnﬁ&\ﬁs@l{a& gﬁfnlﬁ?e?%ﬁ?nesgulr§bcﬁ)¥al%ﬁ 1iquid |

o Ase9Edd0 d PshhR vy stRl: thire - ge AR LRNRG 1S a

~thinner than that adopting the

0 backl ght Syst'em

- peeakdd ot girstamewbiladed hieols dtight fhowktheatbarkt bé the

10

Sl 08 SR M L e

rmgstlem Ascédscanide@ hackmiat be-siaen. habe been

_=ref|ect|n ate nust be thin:-and. have highlig ' '_
SFé‘r?g"é‘ﬂKsz S FedAYeREFO /P ﬁfiffan%ﬁsaeqnhat it

'-:C&dﬁtﬁb dirSDh ainBefli@fd+ NPne ﬁiﬁﬁi&?'%Efﬁﬁ@@eﬁﬂﬂférmly
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purpose, a white polyester film ‘containing titanium

‘B fesidedimht baysFem iXsig ensyzem tvﬂliralndseeairsd light of

(é]ﬁlae%%ﬁ@foﬁeb%\beés ﬁf‘ (t%secrifﬁg Tom: ‘]'Flag\]%giﬂ?égsof an.

e term sed. hér ei'n nea an1 né
MEmﬁ.J.dDmﬂlatat oon'the tlHikevhieipal )aes:teeftéihntha\cmgess

_gire addi t i of an jnconpat.i L% resin or titanium
S hbrB

FE8YRSS Igﬂﬁtaﬁ%ﬁtbﬁgan voRdRg plight 1is

"r&iéﬁ@&@@EEuﬁﬂ@dﬂmﬂ@nnﬁhd“% serdethadta¥€hY uniform

30 -

difficul't or even inpossible in some cases: due to.

el gBtpafighl pap bitaie abnecherariddmg Aot bee, s¥stem, the
BE S TN AN cregsueenréﬁe defl 6 Sélngmgﬁ fﬂht Clg&%p%&& the

occurrence the ruptures

; backllght system because llghts are placed not at the3=-

back but at the edges of the screen

‘To prevent 1llum1nat1ng llght from enterlng the'rfj_p-”
:-back of the screen, a reflectlng plate must be placedf'

_ r-on the back of the screen. The- reflectlng plate musts;:.

=-35-.be thln and have hlgh llght reflectance As a whlte-

- _:polyester film for a liguid crystal dlsplay reflectlng_

':platewhlchmatchesthlspurpose awhltepolyesterfllmﬂ:

: contalnlng titanium oxlde is known because it is easy .

“to handle ‘and 1nexpensmve However, as descrlbed 1n_"

JP-B 8-16175 (the term.“JP B"_used herein means

Examlned Japanese Patent Publlcatlon") the white

_polyester film hav1ng mere addltlon of an 1ncompat1ble

resin or. tltanlum oxide’ has a llmltatlon on an

L 1mprovement_1n reflectance, _and it cannot be said that
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‘concentration i's very high, it is conceived to

copolynerfze a pol yester resin. I'n this case, however,

is-satisfactory.. An inprovement in reflection

efficiency can be expect ed when inorganic. part[cles

‘such as titanium oxide are added in high

' t f mpl wh 50 Wt % f
R R P R S S S

oceur amﬂ Finp® d PEMBLILON. DEEORRS  + LHRAL B%rflc@i@&&yofcan be
the present invention is to Oher objects and

_aeva@tCafg%@ shemhelpeesamic therbiicdit hesycdf ashetitanium

%Hé}éfn$Q§§EH fﬂrh?§ﬁ3c$§goor afignh'gﬂbﬁg¥ér, for

OW ng ex
dexamgkmalwheﬂmsmtytscwfkmmebhmanﬁhnEbs@axmﬂele% are
venti on An object of theﬁg&esent i nvention i.

the '
 B9881re RHRE Y58y 8RS BritP fr G 1 HeT TR PR Decomes
p@biﬁsﬁwfﬁiéﬁlﬂmehe%éh'fﬁ§6§§1Bﬁ§§th§oﬁb cases due to
sati sfactor reflectivity with respect to the visible
| FBRt Vreemgegls@n Rawel gdesteineenddat ion. hi farther, as a
C 0 S a film uctlon
CORGUNI AL OB ML o3 P0RLTSly THAR REAUEISY o
chaugensnmedoﬁy1hsatrg@mnfssdwhemmthélgb&tjﬁie

ource.. reflecting. plate of a liquid crystal display
?°R&P&F%¢L%8P oHe BSER R of T 4 P URCRated yt8r

E despoill gaﬁt@beéea@wiyés%@: FBSY Ui toble { O & DA% wever,
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- present

a polgﬁiter filmthat has such properties as
inkaag becppes very hivent aonl enlly a £ilm

nvention, i above obj'ects an
adaanbagesb bainfed present i nvention are achi eved by a -
polyester filmwhich conprises a conposition _ :

~conprising a copolyester and inorganic fine

. tpigphlhaiié o d1es @ntRintiddgar boxylic acid
- conponent™ thyleng glycol as a main glycol conponent
e
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-and cyc
-coﬂpanaa PMACEH dekly Eh¢maﬂaehorM«ngfhéc$m§mty with

and at Ak&NIeBhecfctRBtRBeFLHHR ﬂﬁéraj#‘@spnczaﬁst@ts%ve the

Oébb%%ppk%'lénéoadﬁ&neé’%ano at halgeped PS%&%‘B‘Q’% %f‘f&.%hlch _'

ohexane as a copo

i ons_of not higher
%%Ucal a:haé]%.{él ivellghdcl r::eaCz}ge can under stable-
film productlon even when lnorganlc flne partlcles are

added in high concentratlon and is stable agalnst a -

‘dimensional change caused by heat generated from a l:_i.gh_t '
Tag : SR S e S Ci :

‘source.

Another object of the present 1nvent10n is to

p prov1de a polyester fllm that has such propertles as

'descrlbed above and 1s the most sultable for a base

tﬁmaterlal for the back sheet of a solar battery or theh_v

reflectlng plate of a. lquld crystal dlsplay 0r_3-”
lnternally 1llum1nat1ng blllboard ' o

Other objects and advantages of the present

flnventlon will become apparent from the follow1ng

'-'descrlptlon
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t he conposition;'the'copolyester conprising'Mhich has
~an average refl ectance at a wavelength of 400 to 700

nm of not |ower than 90% By use of the above
conposi tion, a fil'm containing inorganic fine

. particles in high concentratidn which has heretofore’
‘been veéé difficult to grocessed into Eolyester film-
€

havi ng RESIpert? S asPHESER hdd Lo R tipy firstly, the -'
shbelv@idlje 688 ab@ AHPIHEEE T AN hn&Nsr8sWhit ej.nventlon

-above can be obt ai ned.  Best de for Carrying out the
| A¥enaUnieTRE: Ry yasPed via s e sf fidan predeht comprises a

SHRR ol S8 Eo OIS LT SO0 S0 2ine

,pparwmdlesflhapmwﬁmoﬁheIaﬂnmated fsid @ hiag Rkil@astbased

er _which particles in an amount of 30 to 50 %

-'bE}nmE (C$BREF HLoFml The | TRBYGS YAS USHCCPRRAhS 1ng
| @ngblﬁlﬂ@llénécl@ &s@%@iﬁ%ﬂéﬁﬁbm&@f&dﬁ component

er than 0% and 30. conprises thé above
grbaéem%mm«phe‘# gmElia gaanvao L m@gnentandnd at least
[ gagiy I e y
SEROER 1408 930 1 o G el B hpen
adoyd cmnmmthememmdlaannuxyrmﬂpedmmgana cyclohexane

i,tion_ conprisin he above copol yester and 0 to
Sgn&F% ?boﬁémﬂ(F?Sﬂgﬂﬁﬁq+%Fg34§ﬂé®nﬁﬁqrm from

LR @O S DSBS FRG 10TsH S0pkE Bl ¢ @i« The1sheM&udinal
:copolgester conprises terephthalic acid as a main

dReg&r 6?5ﬂﬁ‘ée§§ieddééfrﬁfbhbﬁfls @tfhyq%éirgm}em than £.7% and
Ri Prghyepl 6 aﬁpe 80 18- eash @y i%ﬂmal and
c-on‘p05|t|,on. . St er -nap ene car

acranave xyel dlie:>eanelodsrreiﬂnamt aegme:opohymers .zae%i and

- CERRERcREs 8% pramaunhrAL PR et ARSI SRBhLPS 400

3t$0729 i do£Mait nDbﬁeE* efrﬁmbbm%S to 20 nol %
particularly preferably 7 to 15 nol % based on al

di car bBF U &f FheaRsotRMeMResitiog ola éeﬁ@bﬁ@mtsalnlng_
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lf25'-Best Mode - for Carrylng out the Inventlon,.f'
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.V%ﬁ@rb@ﬁfﬁ°§9£b'gﬁ?@#&iehm¥ﬂ ﬂfﬁﬁ Eo@%éﬁttg%;ﬂn ‘which

~.stretCh stress of S
-peasi beee thefomes Hegh, very difficult to processed 1nto o

ayer containing norganic.

a film. by”stretc’hi'ng‘can be'produced stably, 'a.n'd'a white
polyester £ilm hav1ng such propertles as. descrlbed

above can. be obtalned

' The polyester film of the present 1nvention may '

be a s:a.ngle 1ayer :E:le compr:.s:.ng a s:.ngle layer or may |

_ be a lamlnated fllm comprlslng a plurality of layers

The lamlnated fllm has at least -one layer which

comprlses the above comp051tlon COmprlslng the above_-'

'-copolymer and 1norganlc flne partlcles For example

‘it may be a lamlnated fllm whlch comprlses a layer
comprlslngtheabovecomp051tlonandE1layercompr1s1ng

a comp051tlon comprlslng the above copolyester and 0
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3 theréby maki-ng fi1n1proddction inpossibre in some

cases. Meanwhi |l e, when the proportion is higher than

30 mol % thermal . dinensional stability. becones poor

production of ‘the fil mbecomes.. difficult. As

~ ‘descri bed above, the copol yned zed conponent

~is.isophthalic. acid, napht hal enedi car boxyl i ¢ acid such
2bo2 30 bR

10

n4pFt FH e*rféanan&rooo&wﬁcleCéﬁScﬁ%%xaﬁle the

depmigwapbigwch as 1, 4 -cycl ohexane di me.thanol

i s:conposition containing inorganic fine partlcles |n

'hF_QE’_Odr}:E_EE&EI e to.use.such. a copol yester because even

Concent T ae ShB e apblS ORI ohBE LA T B e TRp acta

- past acmkanl almaaﬂmmpmmatc:m Huaipdbhan t24@Ehi ghergiycol

than 250 C, npre preferably not higher than 245 C, - _
| ASr GaMoc i kY PRt CAMRONPRGT AR E &F n%eéértt idlesetected

Cﬁﬂbﬁrﬁﬁe'Bf@hﬂk@oﬁ@@§¥1@§ blpe 4i ﬂ@ﬂbﬁﬁfr@cld

particles iS smaller -amount of 30 to 50 w % based on

" thépékﬁip@%eme@mcaWQnytﬂm 301dt Wndacysiladtaxanei ght

difficul hi
VEAREPRE6,0ES b BaR It Pl o AR 6w o

a: br eakmne psolploab&:EonIOfOﬁﬁler c@pd Ngm & ki ey Qﬂit@ﬁ«bﬁant is
pref rablg to 5.gm_ particularly preferably
SPFRE SRR Jé@ie pBPt?@I Bodiandiere gpre @qmﬁga%ﬂéo ?-Fn'@Ol%

Paathc! gords RSebeeallpiP B5tod Gblmoiare. Bé'rﬁt%.cularly :

cal cium carbonate or silicon dioxide is
dPsadearRgEolsty. 1 Wenl # ¢ b@sadrgeraﬁ&adlsaa‘bnxyhec acid

B Lt T R n e R

| her aniecr filmanpar tnlodl%,s t]h)arsuimeﬂi&fﬁaiﬁretslst am btrhe layer ey

d| sg rsibility, degrades extrenely and aggl oneration of |
Eﬁ?e‘”p‘é?t i tPBTIGLLT s TRt RATEAGIR s B TEEpI RIgh,

t@h@%“éﬂy e 19g ﬂfﬁn&!ﬂg&ﬁb'ﬂ%rpﬁ%&ﬁﬁ§5159.@ 38 some cases.

protrusions are formed on the film and the film my
Hagenydor 1y ogBepotreopFanonhéani dsi highey elrhmaho mol%,

o 'OFIJ:eEnml paﬁin%r riijon q" ﬁgphﬁltvﬁgrsg%%ﬁ%’ %dor-

one or in: (el WO Or ust atlve -

- epaopiuest bént DtEarhhmn fiilde bercdude rdiffeetype

tltanl |dead nat asetyetltanlum oxi d ' |
o s des e & AP e e.%oap&ﬁé?%azsg‘cmonent

B y:EMﬁ\bﬁgt%fa]Ii'@ adphyass ﬁthldlrexs@aieézbyo:k%ghb abfd such
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little and a . change in color difference can

'{Qﬁtgmq1&pphh@qhqpe§5§arboxyllc acid, or cyclohexane?
- dimethanol such as. 1,4~ cyclohexane dlmethanol It 1s o

preferable to use such a copolyester because even a -

"Q.comp051t10nconta1n1ng1norganlcf1nepartlcleslnhlgh'

'concentrat:l.on can be processed into a’ fllm stably b The

' _melt1ng point’ of the copolyester is preferably not

30

ehlgherthanzso C, morepreferablynothlgherthan245 C,

partlcularly preferably not hlgher than 240°C

'Inorganlc Fine Partlcles

Inorganlc fine partlcles'are coﬁfained'in aﬁ._
amount of 30 to 50 wt% based on the comp051tlon When-

the amount of the 1norganlc flne partlcles 1s smaller'




'titauiun10xide i's preferred'sinoe'the_degree of the.
~gloss of the. filmcan be inproved. when dispersibility

thereof is inproved by use of ‘a fatty.acid ,such as

stearic acid or a derivative thereof. Further, it is.
- preferred to use rutile-type ttaniumoxide after it

purlflcatlon process to renove coarse particles before

. alBE® 130t Y& FpolSRELEF 2 AL FBr Liligdtist FRAR SREaiC® n itk

PUBIIIEGR £ 8N ARIOCPEEL 18 UIR BL! by &y D2l | BBl Poynen

used as milling neans, and.a dry or wet cenfrifuge can
§h@S@@QﬂﬁtIQSSlﬂrgam(ﬁhmmaﬁ@'Wtdn exbhmelakaddess liable

- n b ed i onbln ion.of two or nore, and
TEBS JBE 8 LUNG, | B SOTHNaE L0

6€'puflfled stepw se.

| 11 ust rehevevaxagpl gexaflolewet:mﬁieeérS diNCOEPOLaldriganic
the inorganic fine particles. into the dispersed in

gfﬂ‘é‘@l PaReicd#act i bn Bysifawably 4 ukryohdvingim, more . - .
PEPZAROIYIN. Y WY (oAU 80 e bty 0.5

o FDD mrﬂsumurpWhen!it tepenEsler ithednde. nhﬁm
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RLERUIOLIEY D e %008 STFLIRL 0T S0 A0S o s on of

quhet iparofclbe |crte¢mr9artgo:lmabytxemlagdaefe addhBle to .

the particles before conpletion of 10 the

| {PERUABTN G AP RTPERY § HANGRT8SEE 4 FeATTMPTOtrusions

rgaet FeRna Ref ehe Ehe st a&ﬂ%oéhé %P@L%&ggﬁ%fé%b% gloss

reaction at the time of synthesis of yest er
odigadatdmwtiagkcattliyng tWbepartt dlseddmyéhetlcanodyespar, the

SBEOR, B D, O BIR 10, 1 R o or

sbheas itlon haueetﬁmeomﬁelsyesieadeemitm@e eupuedet ergri ord
appunt of the additive, and a nethod of  using the

2DBOE ITRLE of 138 IRAE T 1L GhayDAFd.UHINEHIERE Sabokbt anium

" | pRL@N ccétegu&aréafbsaatt% bsr %4 13dded ahiokhtad i ie
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- of synthe3|s of the copolyester are It is. preferred -
: thﬁﬁfﬁ@%nbﬁﬂroﬁxm%e 25T hgleo wermatien] qm@ua:leael er in

nes n art 30 n T
e G S R R S R ST R
VtiEamﬂumﬂGxidé mnbﬂuﬂ@eruthae type tltanlum oxide and
anatase type tltanlum ox1de Use of rutile- type:'"

'tltanlum oxide is preferred because yellow1ng of the

"_'polyester film caused by llght 15 llttle and a changelv

_ ,:ln color difference can be controlled Rutlle type_,'
25

_tltanlum ox1de is preferred since the degree of  the.

'.g'gloss of the fllm can. be 1mproved when dlsper51blllty9

"rthereof is 1mproved by use of a fatty ac1d such as -

'stearlc a01d or.a. derlvatlve thereof Further it is

h'preferred to use rutlle type tltanlum ox1de after it -

has its particle dlameters adjusted by use of a

_purlflcatlon.process to remove_coarse part;cles.before

added to the polyester As for industrial means ih the

:apurlflcatlon process, a jet mlll or a ball mill can be

B used.as.mrlllng_means, and a.dryror wet centrifuge can.




-The copol yester conposition nmay contain a

'S preferred to filter the nolten oo'pol ynmer
conposition.. at the time of filmproduction. 10 to
100 hum nore preferably 20 to 50 m, as a filter 15

[um and havi ng. an average aperture .size of preferably
~As described above, two or noffe types of inorganic

i nst ance, rutll%;a%/etltanlumOX|de may be used in :
cBRbIFRT RS weLHR 16a- i MPRRM Uk %) 6EaTHRke her These
thtaRisum ¥ g8 E@éé’elﬂségdﬂlﬁg{??b'ﬂatdﬁnt%fj gfr_ggf(r:aeyng and
V\huﬂ:eﬁrerrgtﬁgenttld?raranuml pmdealreayabeormemfl\eﬁersﬂérpwme
fluoresg n| ng _agent tal ne :

concentra | on e+%%f mp‘?]e?gr yaomﬁggmc{; 2 w %

_n.'bneomxm‘zeaiﬁbhjg GHd iﬁo&g]aﬂ\i% fb.&ﬁeﬁdpéﬂthf&.é'-@ into the
: (bgBOS|t| on. As the fluorescent whitening agent, OB-1 -
(

gdate preEadnmiigs. tha £ §1llowin- Wethedfiuct - 6f- . a

: Qﬂ@@h@?ﬁ &)ts)rnﬁ?trlgfn%ﬁgégﬁgggcofoérybﬁﬁrhﬂ% férh%ellets

- can exanpl e en t

'coﬂnémlrwfnghe lauereethm orfi rtgp.e 1fnagéniparmsticles by

o Wt © | f
. _C% céﬁiﬁr%?ar ofo(rza(i> /Q cpr%rg ge 2. bel%%%?eg@@mletl‘m of
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vﬂ:meemrmmeneramaaelodi ea@aaat@ﬁf%rﬁl ¥sterification
lIIum nance when the filmis used in a reflecting

- praREthiaR RF BEEORS chbPy Shgat @fidthife RYIBEPNdensation

|
%@@a@‘t@‘orpyatagg'ren%tu{f% %%;%ﬁﬁz anl\(%lhIZJf 199 @%gﬂ:fl’}éster

' _r}@émlf@#tbcdt bd Tdalingrbbeopetr tdbsbe betoi Bheot:opolyester
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B T T e C e

ipe hbeest ol 2D @ncopolydd terntbatesi®ingnanadditives so

unr e ct d form As the. The ultraviolet absorber is

 ffielC NBIL ahBEnC OB ARraBPF IR § Pyesiqfegmined

f@:ﬁ@uﬂ“teBQr abley ala1#i¥8,3aWa 8 me tRRPIIEL PEEgSEhe above

~such as those described i'n JP-A 59-12952 cycl c I m no

R BE e Ty Rvhpotisd aehoWress asre ul traviol et i s used.

.based %é#%ﬁgp(gﬁ/ﬁraw (ﬂ\@efglaégfa%[? Hairprev l?‘r%reré’ be

tehed édl ml:oﬂ:—liehet:hoéyeft eymiiesier afethe copolyester are

dvan eou bstantial |y does not _contain a :
e R L P TR

CWHRE i‘QQGt@.Qﬂ@'Q/fﬂ:éh as @@i@ﬁrﬁrawawwstﬂ@hnlum ox1de :

contain" indicates 0 to 1 w

N dlspersed in glycol

25

_ It is preferred that ‘the. number of coarse
agglomerated particles. J.n the 1norganlc fine part:r.cles

:r.n the copolyester be decreased. For th:r.s purpose it

o is preferred to fllter the molten copolymer compos:.t:.on e
'by u51ng a nonwoven fllter comprlslng ‘thin stalnless
_ ..steel w1res hav:r.ng a w1re d:r.ameter of not larger than" |

: __30 ".'l_15 p,m and hav:r.ng an-average aperture size of preferably

10 to 100 u,m more preferably 20 to 50 pun as_-a filter.

at the time of £ilm production.

- As’ descrlbed above, two or more types of J_norgan:r_c

S flne part:r.cles may be used in comblnatlon For




‘Further, the above composition constituting the

.polyester filmof the present invention preferab[y

nore preferably 0 to 0.5 wt % based on the conposition.
- Thermal Shrinkage The polyester filmof the present
i'nvention shows 10 a thernmal 8hrinkage at 85C:in

| ongi .t udi nal and transverse directions of not higher

BO% D06 - R SDFYPRott HE BRENM R BesWARe used in

- Peeky Al y15qly It AR tads O Pt AMafiiPEMlae . Further,

g er L0an 4,0%,

“shrinkage at 150C in the |ongltudi nal and transverse

dtid@r s oxifdet mEy behllghed t.hagoBtodg a priefrenabtly barium

f er ahl h
A 18P AR E0 na b P S A eanee

“the ratTneobo@dteyaaltexshmmisage.tatorsaﬁayn ddetain a
.-Jongltudlnal direction) /(thermal. shrinkage at85C in

GRREF DB G AARNT PT aprek BF AR W E RS arber .

brﬁﬁg% QhelfQJérésthQ LB ﬁin?b§QE#H?1%@ St {h8d, the

10°

the ratio exceeds this even. |f

he“t her mal “shrinkages
showcentreatabovdéhesf¢ies. lsap@efarmblylmlanslshle 2owts,

%b?@ Idéf%ﬁ %ph;gtzogss i% ?a ;g& hath ﬁ%gerﬂntblée |

:tbbmbrmﬂtiﬁnsmah|se[:h@ﬁﬂu&é&cehtgﬁhltﬁcﬂﬁﬁg&f@énao OB-1
1 E m partlcularlydfreferably 40 to 200 m When
T

Brﬂﬂqﬂdmﬁﬁ BRstR@hHYest BES: )I-mUstl taE-Phedditoduct of

B @xsatcemgy&) @&eheteblme %h&&@é%ﬂﬁ% Qfxﬁéﬁgglﬂmks

15

N &HB&WW%MW the £

30 it is

ficul't to expect an 1 nprov |
reel ectlltﬁiti/ gasadanusgdoobdy. exa@mlieal Properties

t;[The|| ﬁetb(ﬂéWﬁte%ftJ¥ Pﬁ y$¥%é@££%ﬁ§€”% ?;ening

present I Avention 1S not |Ower Ehan

- nmgeh@: loweowehart W20 onaros preber alil yimpiolvamesn t han

in terns of average refl ectance at a wavel ength

Imieafsedin BersEhasicngplate

.:'Iﬂg AkAV @ ur £PBI It ¥ OB re Wi Nt  £he %ffé@taﬁgﬁleved by-

‘satisfactory 5 reflection efficiency cannot be

- aafdingd thferf tpereisiaant swhisendn g ae¢héclisnyeslnt evhile

f25._and_afcyclio imino ester in'an.unreaoted'form;_ As the

- Fvyh%ne&t 4he o] 1¥§§t %e{ﬂ'd“ of ke %”?l?eﬁtpec%‘ieir%fo{‘o the |

preferably sho I cal “densi‘t
fluorescent Whltenlng agent appears

dlsadvantageously

~The ultrav1olet absorber 1s not llmlted to a"

E partlcular type . However_ 1t is preferred to use at

“least one compound Selected from a cyclic imino ester

‘cyclic imino ester, a compound known as an ultraviolet

'_ 3_absorber per se such a_s' those de:scr_ibled'in _JPéA'_'5_9—1295'2- :

Lis used.

30

B The ultrav1olet absorber is. added 1n an amount of

'spreferably 0. 1to 5 wts :more preferably 0.2 to 3 wt

based on the copolyester ; When the amount is smaller

't_fthan 0.1 Wtﬁ, an. ultrav1olet degradatlon preventing

effect is small Whlle When it is larger than 5 wt .

' the fllm formatlon property of the polyester
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N 'ﬁ@%P TR he

Jeast 1.2 and an average of absol ute regular 10

reflectance3|n a wavel ength range of 400 to 700 nm of
-l east 2.0. Layer Structure As described above, the .

' polyester filmof the present invention may be a film
- conprising a single 15 layer%or a filmconprising a

plurali.t | ayers. Wien the polyester filmconprises

d%Fﬁﬁﬁﬁ%%t%F ﬁ%&ﬁ%vaPFaQﬁﬁﬂﬁeYbonstltuted by two -

~layers,pufthed, ’tI?elé"b’S'ireAc%?ﬁjpo@lltﬁ)b@f c.EothlttIHteﬁlg the._
layers, e.g., a l-ayer A a layer B and a |ayer

aPOlHﬁertw Biflayerf Bthﬁdpa:ereeyet Gnvexot fon @m@eeably
bfan 1161 P9 HERLO Rl BT R SO0SL L bR Mo d £ nacn

or nore ers: considé&rCat Bt

_.pmpauaismamdlefyf ethSomdaxi 1Yl &- waye! €ReNcopblyester.

| ayer forng and. a three- Iayer"fornrconprlsing : .
1i¥edpss mQl Iyt 34 apriqatagdPiFonl wts

%ofegﬁrelf@ieéﬁl{rod HdTRAT S Iy Gs Otﬁgseﬁgﬁgtff'??%gﬂ}pobﬁtlon | :

| am nated on one or both surfaces o mto. form

dhenmnedt Fhfinmadd | ustrative exanpl es of the other

YT A ey B EANSNE Y D31 URL AR bl Dy snows
layehermd shrifkd®seati @5 Her ehnaldifi taa ieeraRd

- of a productiogn nethod plurality of layers will be

(2R BIET S G Bh TEE 1R G Stterna | qu.sgxes |wﬁat0ed7% i m

cgpﬂafbsmflﬂeltenllagxrférpemé%stcﬁreél' B&p1y not
produced in accordance with this met hot To proguc
thhkgham rtéita;d §ibt anidam rmeumallnsth:errclhegef |altm11550° C in

- Pegused Ve das bl LANGONS U LEBXC S LU LA, TBLNRY

- using a

. 15

20

nor e~ 'Speci
fol ghen thral Bg otghe plray®es r Abagdn oa legll‘ﬁr rtaiafrrrer 5%, more

_-_-formF_ @ﬁﬂﬁla er B are lamnated in .the. order of
CEE7aP LY THE Phghen BRGD Hb-PAyer AR A7 LSBeopalance
- tde tped dloskaandmxifkded S orha dadidMorlQ dd@tmal

time, the polyners | am nated by use of the feed bl ock

| ‘_rﬁdfrmaicegae | &ki R&f &d :rr@r_ﬁherriensmeud@aalrded dfrom | s
(et o CPOFRRANL SHe kB, 80 e B Efln dferse

~Jﬁumeatm¢ﬁ)Iimrprbﬁenablyeﬁﬁhednﬁﬁiﬁaﬂge bf 1.0 to 3.0
str tched he it udi nal rection by r
AT o ArAad REE T RDuBe ( Wi Y s Rk S peds this

' I:enggéudtnalfymtietlcmsl@tmwﬂhhﬁletaebe@%tageously,

30

' even if the- thermal shrlnkages show the .above values

_,"_Thlckness
s _

. The th:r.ckness of the polyester flll‘l’l of the present

1'1nvent10n 1s preferably 25 to 230 nm more. preferably3'
30 to 220 p,m partlcularly preferably 40 to 200 Jum., When "
-the thlckness is smaller than 25 um, llght reflectance

- lowers whz.le when the thlckness is larger than 250 wm,

it is difficult to expect an 1mprovement in the

reflect1v1ty dlsadvantageously

'-.; Optlcal Propertles

The llght reflectance of the polyester fJ.lm of the. '

. present :anent:Lon :LS not lower than 90° ' preferably not_.




‘preferably carri ed out by-t.ak_'i ng advant age of the’

di fference i‘n peripheral velocity between two or nore-

20 rolls. The stretch tenperature i's a tenperature

‘hi gher than. the glass transition point (Tg) of the

pol yester, pref erably a tenpek@ture hi gher than the Tg
20 t0 40 C. Although the stretch ratio varies

b
- diﬁé’ﬁd% Ag dh Pt BpePPires PRSHRFRBLYf 8Ot H@WEFJFIW?HN9I4§: in

pf@&ﬁ&ﬁ@ﬂ/éyérage rgﬂmég¥hnggrﬁtpﬁeﬁsvgiéhgtﬁ Le 400 to;.

times. Wien it is smaller than 2.5 t

n@ﬁﬂuﬁlﬂf-or Mhy reflckitosscef cane big Iambsevedsbggreﬂte above

S 10

15

20

- f d
B AR Yo Bkt S

s ca t tane ile' when it
| IgPéle%?Ct ﬁl ?lglmsswlot e u? aer eregfemﬁlaé’cf% 88&'&15&‘01:03:? R
doeifie cipt oduet Ear idi segveahageovs! ¥t taitted when the £ilm

l'ongi tudinally stretched filmis. then film .4.0

stfj 4%l 38 er fishkeséing REAFRY, heat setting and

ther malpggkagat ) Of‘h% p%qs}géfsky 101 i Op 0 't@lto

bi-axi al 'y oriented I S advant-ageous t tﬁese'

- 12nvenddiomnpsedierablyi ehows ahi loptheali Idmnsm.ty of at

r h nsverse Stret t.r eat ment
pjrﬂgggﬁ:gb]l 1 SParted FYomdq e?l% E% 1 ?gﬁ?rgut]%‘a’ﬁ the
grafs.ea:’cgaxveést eRper Rlaifel dilgEACR ane o A4 BOUEH 158 nm of

'generally |ncreased successively... For exanple, the.

1%tt %ﬁ’ﬁ’e‘sr tar8-i s increased by dividing the transverse

'sﬁggggh@,grge@glg a tenter into miltiple zones in the"
fiTmrunni ng di rec

tion and flow ng a heating mediumof
tranS\Peﬁ's§e§tqrelth'c¢|ﬂngbpﬁmes’shﬂapdiareﬁtee‘asi‘scﬁm of the

ol :
R g SLENES (LT ptl i, e singia
hligher of anfliemdedmpir ianingl £val €tal eFRe bat m&%éﬂ@hefwrxen

than th (10.to 70)C.. Although the. tenperature . t
PRE RO Lr AT B L eERE AT BT eEoddssn A ANeTs . 1t
Fmﬁfebbl@%nééltﬁ%@dwﬂyf€WotﬂSg'ﬂdn éto'g QrTa¥é@lﬂ ‘and

2.5to0 4 times, nore preferabl
\ehaven B snafl §|hr€t¢1ahaYGSSt.| Mesg - nod LﬂrﬂYerﬂ&t.y a nlayer

DAl FRISTRAR LOF o 1RTRRSRORS RL s R Y e .

--tm éxamp:hes Fupttirees, athel ipadil ge k@ 6aC B 16 UMIaRY be -

on_di sadvant.ageousl y. " The transversely. = -
%5% layers In con51deratlon_

' ':_'of ease of preparatlon and effects a s:Lngle layer form, _

'a two layer form and a three 1ayer form comprlslng

layers A/B/A are partlcularly sultable In addltlon )

_other layers for imparting other functlons may be
'lamlnated on one or both surfaces of. the film to form 

za lamlnated fllm Illustratlve examples of the other
llayers 1nclude ‘a transparent polyester fllm a,thln:
l metalllc fllm a hard coat layer,_and an ink- reception

_layer.

'-Production Method

”Hereinafter an ekample of'a nrodnction metnod

3when the’ polyester fllm 1s a lamlnated fllm comprlslng

“a plurallty of layers w1ll be descrlbed A..'




~heat-treated at. a tenperature. :lower than the
: neltlng point (Tm: of the polyester by 20 to 80C

i.e., (Tm20 to 80)" C, at a constant. width-or a

decrease in wdth of not ‘higher than 10% w th both

. sides thereof held, .to |owerlithe thermal shrinkage.

Wien the heat. treatment tenperature is: higher than

.'._.jtﬁéneﬁajd@/elaﬁr@ﬁpe?%%ﬁpétqlhef%ﬂﬂtﬁ—‘ﬁ’s atsphdq prpduced in
n'd@@@@fﬁ@ﬁgg ﬁg%@oghwyf %PhBH I'n thickness becones .

great Fur t her, when t eat t'reat ment: t enperature

s IovveTOt Dmdﬁw&tf@, lhmlnlaetrerrhlf;ismml JNiagkamayated

Rt eg R AT PR B PhoRTR AR S oS

i tnujl&:pl@frerreﬁtk&@ieﬁe:ﬁalahbd)u%lt&?JaOé’/eed block. To be o

particularly preferably 0.3 to are owed down, by

- pler& gmeﬁpjefict-oalmQ%t%Pé’Jﬂﬁ'ée?e?ﬁ@mlnﬁotm iavee A and
o figl t T :
g8 Bole¥n WOLIRY 20080y ch PN AR 5' BTH A ARLea 1n

80) 0 C. Means axin

'_spé@dpnﬁerobfstwetIEyenthett@kzﬂhpsr I HMﬂrﬁﬁe layer A

10

15

RO RSPty Voot SR Bod G Badeg S TRes RLA: At

_Iﬁhhhﬁﬂiﬁ@'t@ﬂdﬁﬁOQYh%&@(Ihmﬁﬁa%%dcb%OuQEtdgfthe feed

bot h sides of the held filmand adjust the 10 O

WPl Gedfrtrtedn %a%qqtedsﬁew of e sheedr .exByuded

o t?h:%mr %lh@(ﬁtl'eo&s %i@&fé@ﬂ% iﬁlﬁ. de&noﬁl? ca%tlng drum

'ongi tudi nal direction can Juste

'thermﬂrmhannnﬂﬁtretch@drknmmaayednfrmmlon(ﬁ t he

15 Teaupior ERECRINTD FORLAEINR $m Oy RREGRE F conea

betlateSh.d&StréttQﬁfeddﬁgl thet han@&e;sﬁmnanveﬁi:eertlam by roll
white - pol'yester filmcan be provided that retains a

p’PaéﬁJ&m yieimagtedt BeR tidt ceti R pekibendfcoMbapn a

20 0hgBRAasd 1£Qlt§ﬁ Yt 5bRIG dd 9% 1 ;ANTGy £ANg ge@%&ﬁng is

. 'stable filmpro

ction even when- I norgani c t1i1ne

*.:pﬁr?@ﬁnﬁthecarnmwédommtbghtehnugnaQVEnWagm o€ the Lo
- sh a_di_nensi on an -
genef% % #roﬁ?apﬁldéhegg rXSH n¥%W%1°r more -

20

arofndi.ng Te tslte-@teﬁeﬂémple&taa:u:sexqrs aStbi%@ebmkuﬁaeeigher

gpa sol.ar.. battery, the invention,is the npst

BRof8eag 1297 g apetitdqn mpint (Tg) of the polyester,

tipreferably a temperature hlgher than the Tg by 20. to'
.~ 40°cC. Although the stretch ratlo varies dependlng on :_-”

_ ::propertles requlred for the fllm 1t is preferably 2.5
- 25

“to 4.0 tlmes more preferably 2.8 to 3. 9 tlmes When“

it 1s smaller than 2.5 tlmes non unlformlty 1n ‘the .

_ :th:l.ckness of the fJ.lm becomes great, so that a good film

”hcannot be’ obtalned whlle when 1t 1s larger than 4 0
times, ruptures are. llable to .occur durlng fllm

30

ﬂproductlon dlsadvantageously

The 1ong1tud1nally stretched fllm is then

Vsubjected to transverse stretchlng, heat settlng and o
:ethermal relaxatlon consecutlvely to form 1nto a.

:._ blax1allyor1entedfllm Ptlsadvantageousthattheseu




10

15

20

Co _temperature the flatness of the fllm deterlorates, and_ o

.30

Vreflec_ti ng plate of a flat panei di splay, e..g.

l'iquid crystal display or- an internally |Ilun1nat|ng
bi |l board, .or the reflecting plate of a printing
record receptlon sheet. Exanples Hereinafter, the
present - invention will be further described wi t h

respect . to Exanples. Property 14 val ues were

mEASARE R hSa8E6r AR At RUhE ol ¢ obRAgE 1Adt Hodsrunning.
(dheFid i dBbelnesss The i f figetdleddn ff 1AM M8Rab1y

measured at 10 .points by an electric mcro
(Kta02®: &f £ Aom trme@emm:enh;m t hhaavsﬂaagegm/ass

ﬁ%%i@ﬁ% 274 kol B0aee cilie gt TipSerm Pif 1% of higher

faxad drmiedOaan agivhersh, A8 e@ pSathge 2t D EHIgl &l ©lan the

ﬁ resin. Then, the enbedded sanple was sliced in
g |éfngﬁ%Q:dutﬁaﬁobrﬁéect#éﬁhwlshntaeottcﬁmperature in the

. (PLIRAC TsS b €06 3y L8 Bs el WdY ShLCT vl 0

| t hi ckness o

nm T e sl ce was n observ
phond:gnapdned lLyy ws es bé pwitgeanbaissieans i te by Jel ect r :bs

£_at _an accelerating voltage of_ 100 kv.:
TH P bRy Lk SE . S Sad St m g et LS. the

pbemp@mpbute del eiNtPealdi avgr age idi £knes® t€3hsverse

-Total Light Relative Reflectance An integrating sphere

wasreticitied veng of §péerryiophotdhet BR1tAR 18 19apesoin the
Sf‘h.ﬂﬁd%gngp.{ﬁ’gréir@@:)t’lorﬁqﬂ&gj‘ffa?g?‘@ﬁ% h%%dc fﬂg'ﬂxéﬁﬁum of

measured values at an 1nterv he average
od thoegbt hempératiines :L|@I atechag oY% vkt measir @hat

nm a d.tot relati refl ectance _
e e MR PR R U e AT S B S e
evabualesd E&sedh@fhmm AW 1ak;efleaerfam1,a\zeraga of5 times,
total light rel atlve followng criteria.

FBPFECPHRECTEAPdYs 218 BRoF of MilgRT - | nW]aP.F‘ it is smaller
| ERASH 8Bt 3k s, Aﬁ/&fﬁﬁ%ﬂﬁhﬁ%?’;&% ‘tﬁegq(l@lc&kltﬂ%ggehf the

: “i.n nmeasur enent areas and ref
9D34 n beapene s Arsage sof ltdratinee dod ofislm [kan®OY be

'-_'gbtalned whlle when :Lt is larger than 4.5 tlmes,

nce 1s |lower

-_ruptures are. 1:.able to occur durlng f:.lm productlon o

- disadvantageously

‘The transversely stretched fllm 1s preferably

heat-treated at a temperature lower than ‘the meltl_ng_

' : po:Lnt (Tm) of the polyester by 20° to 80°C, i.e., (Tm
- 25

=20 to 80) C at a constant w:Ldth or-a decrease in w:Ldth

of not hlgher than 10%, wu:h both s:Ldes thereof held, -

to lower the thermal shrlnkage ' When the heat

B treatment temperature is higher than the above -

_non unlform::.ty in th:l.ckness becomes great Further,

when the heat treatment temperature is lower than (Tm_.-;'

-.80)°C, the thermal shrlnkage may become hlgh

FUrther' in the course of restorlng the temperature of S

'the heat set f:le to .room temperature, it is preferred n




measurement -areas all . 15 (4 Absol ut e Regul ar

aver age of ‘absol ute regular refl

Ref | ect ance An absol ute refl ectance measuring device
(ASR3105 ' of .Shi madzu. Cor por ation) was attached to a
. spectrophot oneter (UV-3101PC of. Shi madzu Cor poration),:

and t he absol ute regul ar refl®&tance was neasured at
go to 700 m at _an incidence of.5. Reflectance was .

8doRE eb%gsﬁﬁéjcf%a?ﬁeghé‘t hald feiparngt adhast the
Thakavaiggsp@lked hen obhal rfadxxﬂahk&g&_{l%aiﬁﬁgn d%)sréé“%lon to -

ance

- opeilex thenstiymThe vh(sVlgmn)t@@th@aJ dderesi t yonn so as to

10

_atonic state for 30 mnutes;
's%hﬁlf@aﬁassﬂkébﬂ]ﬁag%nl@véhesebtrmSSEr@earﬂ:h.heattlon of the

(SB35, (ERE i U Al heTL B, TplBRe (TR R TeM e chan

~Cor,ebtichl ,téreme nape t6TROIZQA ). ME&ah8) for relaxing the
. S%i_ett(:hab' [ it 30 .150 C) were cal cul ated by use of

foiSodihG 4 3Pt the PReeRs ohr FRkddge a% (fioooutlet of

S LAk en k0, A 4l vas Phgdf‘;iq_% b3tl§é s‘? %ngf‘ttﬁe rolls

~longitudinal stretch ratio of

t2BAswerewe dsdiogtrch but parecﬁe:saa,lwo (BJ? tonds 2@anre

BB ALY TR 108 BRaciet et dnl g e fephrnp -3 ko

canghke phiaducedpstaly g flll:hQILJ:[n@fsp@Qa%f the tenter.

g tures occur within 1 hour, and stable (7.) Thernal
? %&'&g% DPYAHEE IR | s tRepdReEmel st kekager ekenthe

PD6AGS kel Maen’ dl@éé’tfoﬁn%a@fh@r Itdfﬁ.léé‘gdc Iﬁs"’mfor the |

ance A film

N tffﬂnﬁe;& %@?1%@1&{ in%hq]l g&sg:aerpk%% Spt%ined by

. 15

20

25

30

D st anc ween rerer ence pol n
tredtcamtg LthBi stiahide bet when d@t&fsenw Rﬂiﬂtﬁn@f IHf both

' hea& therrml shri nkage at

Accordlng to the present 1nventlon a white

polyester_fllm can be-provlded that retains a.

practically Satisfactory reflection'performance with

: respect to the v1s1ble llght range, can undergo stable- e

£ilm productlon even when 1norganlc flne partlcles are
added in hlgh concentratlon and is stable agalnst a

‘dlmensn.onal change caused by heat generated from a llght

Vsource | The polyester fllm accordlng to the present
invention is the most su1table as a light. reflectlng o
n-plate such as the back sheet of a solar battery,_the. .

:reflectlngplateofaaflatpaneldlsplay,e g ,al;quld

:crystaldlsplaytn:an1nternally1llum1nat1ngb111board
or the reflectlng plate of a printing record.receptlon_

sheet.:

Examples p"=h

Herelnafter the present 1nventlon Wlll be'

"further descrlbed w1th respect to Examples " Property.
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- the Iongltu

“treatnment fromdies with the |am nated -state retained.
-Then, the sheets were cooled and solidified on a

~cooling drum 15. having a surface tenperature of 25C

~so to obtain Inorganic fine particles shown in Table 1.

- were -added to cOponesters shéwn in Table 1 and fed

"to two .tenperature increasing rate of 20. mmn

EXAASS Ve e meeem%gl%ﬁ@eoee@c?mﬂﬁsttmxémlslowmg

24QQ 130 at (8).-d@ass Transition Point. (Tg) and
Melting Point (Tm) The gl ass transition point (Tg)

‘afid )t Hel el Phigckyoess( Tn) were neasured by means of a -

differ i.al extr.ud ated at, 280 C Laye
pol yne?gﬁgnalﬁ €SB 5’% Jre

8 BErR 1o AT oatured at 10

t boeerd Ayiey Eﬂe%m@ﬁklcﬁ%ﬁérbﬁeft@ﬁn eR-AOBBA of Anritsu
structure and nol ded into sheets unstretched fil ns.

- TheraxidkteRdd ppAnkhst3eeERE® VREnEakemeaeridme fidiieliness

ﬁfagﬂgu With both by rolls of 25C - Subsequently,
e Iongltuélnally transferred to rolls heated at 85
t 6298Chiktkeestsec £t Bad8h llayes in the- long i L

tudi nal , di t d. th t
i ol CLESRGI gl tpohed 18 ANE iSOl esvea to
hehd b & pA galeh (54 i B6C RS témbdadeld MBS AHCep¥HPIresin.

at tenperatures shown in Table 2, subj ected to

 r8harat tBe eRbeNae D FEMRYE 1R S Gilreeed orb A%E lapdtitadinal

1&Q§e t na% ‘%&dfélsb%%ﬁé l('ﬁ.'l“ﬁﬁ%lﬁeg%f Sted hdetg% e%ﬁ a th:l_n

rection in an atnosphere
aﬂp&stm@ncerhahengranchexmdsseofl50 mm - The slice was

ures i.n_ Tabl e to,room . .
B 8bHeFeed HHY St 8ds artisd My J5¢ Kok ot Simass ton
emeemafdm eslweeddpeeaf:l hﬁsawread)latesgawlaﬁagsow 100

~in Table 2: anples 5 and .6 Filns.. were obtal ned

lﬁVrheTélamt%ﬁhee%?s Of ER&MpIPISEX¥ER daBeTRH@ed from

| | 846 A UsLapiOld Nackidmile kROARBLES e hft diiRSs.

hanged to “a Single layer and conditions“shown i'n
ThbDe§QEQMdL29hﬁ1£eée¢1vh)Ref&eqtenggle | ayer

St r uct Ui[ri lg@leygroa]&.e)(t rsupq?ert\é\’a%vaussegttao?xg%artat lye

20

spectrophotometer (UV 3101PC of Shlmadzu Corporatlon)
and total l:Lght relatlve reflectance when a BaSO4 white
plate was 100% was. measured at 400 to 700 nm. '
Reflectance was read from the measured values at an

1nterval of 2 nm. The average of the obtalned values_'

. was taken as the average of total llght relatlve -

reflectance The average was evaluated based on the :

.follow1ng crlterla

'_O: Reflectance 1s 90s or hlgher in all measurement

: areas

A Average'reflectance is 90% or 'higher in measureme_nt

-_area's'- 'and reflectance l.S lower than 90% in some

. measurement areas

Xz Average reflectance 1s lower than 90% in all )

measurement areas




5 Afilmwas produced in the same manner as in Exan'ple
1 except that conditions shown in Tables 1 and -2 were
used. The film had poor thermal shrinkage since it was

A filmwas produced in the sanme manner as in Exanple -

10

- conponent caused

15

20

“used. The

pol yrretph

A filmwas produced. in the sBe nanner as in Exanple
not subj ected to relaxation in longitudinal and A film

4) prRAREYE P Ram Sake RAhiRPta®Gen Exanple |

m had a | ow content. of inorganic
t © &nShemsaed gitr G@mmatlbm Cowpar attibescladnloe &

PERLLG S AR R L o pe ﬁg%g&cfe{ggﬁﬁ“%ﬁgﬁr8‘%%%%dra{‘lon),-

C@ﬁdl ttllﬁlsatSQQMtldT E@th_&rl redell dcwent: d Sw SRR i ¥Ed at
Exanpl e 3 used.. The filmhad an insufficient.

~except iltﬂ%tbé:(?fg'tte' PQ%l%'tO&"an@ J@Q%E%:L%%'&%@léf“@r(%smws |

. tﬁpekﬁé’sg%d‘%o%?- Ref iexg bfence @cfrrp'iar at @eﬂsﬁmecq was

Usgda BeGASELE NAALAPOLYYEH LA 'é’ﬂein\ﬁ’%srx}léf bl 2 nm.

except that conditions shown in es 1 an
sThet @lmageyowastlea{t Dbma:iynedwvaarmbs upher gsaken as the

' d d duct tI ,afilm.
CHUPE R ¥ BPOGULTHS SasipuTa Fod arerccs ei‘ce'pt"-‘

they o@rtdiéapnges{g)_-myl n Tables 1 and 2 vvere .30 used.
.Because_the . Iow proportion of the.copolynerize.d

Consequite |V, (Niysteh) GPopcial c3e86dty ik three primary
YRGS o@f k‘i&r@%ﬁ&h{iﬁfg QHE'HgaSUfEdPrﬁ)}Pﬁ od"f an optlcal

erioration in stretc
Chepardtomnet Exafpre da et f o nKwds. o:tbucestd the:zsuxihe name

n Exanple 1 except that a conposi tion.

prepal;"élg)sbi/ mxing 14 wt% of cal cium carbonate into a -
pob yesmeenehbhbhgpitpal ate was used for the layer A

and a conposition prepared by  mxing 10 wt % of
Sﬂaém &5 rREPRUARL hPWas tHRE L SRABS AT bRe

resh J.%'?fdﬂn%’io/é@feE@ﬁ’EEttﬁloeaf gl Xcﬂmegtgndr@transverse

results are shown in Tables 1 and 2. The results
apbreschy kel e B pht fatat®. Wabinesd hod nrtevﬂaag/ewauated

- HoaRlohreRe B C&,eg_%ecrg'tfégivgfah@%% 2 %6d Yian. conte

1_be produced stably _ :
.,() A film can be produced stably for 1 hour or longer
S Ruptures occur w;thln_l hour,_and stable fllm'e
.production'is iﬁpossible._ R . ol
: _ :f(7) Thermal Shrlnkage e
a5

A f:l.lm sample was kept in an oven set at 85°C and‘ '

f150°C in an atonlc state for 30 mlnutes, the dlstance

between reference p01nts between before and after the

pheat treatment was measured and thermal shrlnkages
,'_3(thermal shrlnkage at 85° C and thermal shrlnkage at-
30 }

150° c) were calculated by use of the. follow:.ng formula

Thermal Shrlnkage % ;_((LO - L)/LO) X 100'

LO: Dlstance_between‘reference_p01nts.before heat

treatment

"._L:'Distanoe_betweenwreference_points_after heat’
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15

- unstretched films. The unstretched films were

NNNNNNNNNN 99Lr ) NdFLf) I DNrrO E-1rr00rr - 4 - ) a '}
ny ~0. NNO!)Inlf)LOU)Inlc7 rid N )OOOOLOOLNL[)O I

oLC]. r17tNMMrM-' Rsr(j-4-) ~1 Id. ~| cD~or dO

b4J"ri-P-ri4-J-H H P 44044044004 Ento O{u 4-4 .r ‘
g4-JR1(d p to cc ~ 1 T) 4JRJ404-)tor-| 0 roOl co(N
treatment | | '

(8) Glass Tran51t10n P01nt (Tg) and Meltlng Pornt {Tm)

. The glass transition point (Tg) and the meltlng
-p01nt (Tm) were measured by means of a differential
scannlng calorimeter (TA 1nstruments 2100 DSC) at a

temperature 1ncreasrng rate of 20 m/mln

_Examples 1 to 4

_ Inorganic fine particles shown in Table 1 were .
added to copolyesters:shown in Table 1 and fed to two

extruders heated at 280°C. Layer'A polymers . and layer

- B polymers were merged by use of a three-layer feed block |

so as to form an A/B/A structure and.molded lnto sheetsﬁ

fronydles w;th.the laminated state retained. Then, the

sheets were cooled and solidified on a cooling drum -

having a surface temperature of 25°C so to obtain

f'transferred to rolls heated at 85 to 98°C, stretched

.. 25

- 30

to 3.4 tlmes in the- longltudlnal dlrectlon and cooled
_ ';by rolls of 25°C. Subsequently, the longltudlnally
20 -

_stretched fllms were transferred to a tenter w1th both

‘sides thereof held by cllps and stretched to 3.7 tlmes—

ln the dlrectlon (transverse dlrectlon) perpendlcular

‘to the longitudlnal dlrectlon in an atmosphere heated_'

at 120°C. Then, the resultlng-fllms were,heat set-ln

the tenter at temperatures Shown~in-Table'2"subjectedﬁ

-~ to relaxatlon in the 1ongltud1nal dlrectlon and W1dthh-‘~i‘
"adjustment in the transverse dlrectlon at temperatures-

~shown in Table 2, and cooled to. room: temperature 50 as-

'to;obtain.hiaxially orlented_fllms. _Physlcal.

aproperties when'these-films-were3used~as'reflecting_

'plates are as shown in Table 2.
Examples ‘5 and 6

Films were obtalned in the same manner as in

- Example 1. except that the layer structure of the fllm




"HP4 0. Fl :=4 r-lalJ a) aAMa o QMa 040U 1 C

- 1 EHHEEE. EEEEE-1 WAV WANNAV r 1a04, 4aaaaa. aa 0 P4

~HNMgwWLCOKe r-I:NWLQA D >C~CDC5Crrk WAV WNAG3 Ge 7W

UubueU o W Oo o0 0 !'a3 COv! +- Ir-1"G&B it
tdl E11i f11 o0a30.1 U Ifl O 17 -~ :

‘in Examples 1 to 4 was changed:to_a single layer and

conditions_Shown in Tables 1 and 2 were used. To form'
a single-layer structure, only one extruder was used.
Comparative Example 1

A filmwas produced in the same manner as in Example

':ll except that conditions shown in Tables 1 and 2 were
s-used. The £ilm had.poor thermal shrlnkage since 1t was

.'not subjected to relaxation in longltudlnal and

. transverse directions.

10

15

20

30

Comparative Example 2

A film was produced in the same manner as in Example

1 except that condltlons shown in Tables 1 and 2 were
used. , The fllm had a low content of 1norganlc fine
-partlcles and poor reflectance

_Comparatlve Example 3

A film was produced in th'e same manner as in Example -

"1 except’ that condltlons shown in Tables 1 and 2 Were'

'used The £ilm had an 1nsufflclent thlckness and poor

reflectance _
- Comparative Example 4

-\ fJ.lm was produced :Ln the same manner as in Example_-

'1 except that condltlons shown in Tables 1 and 2 were'gr"
- used. Because a non- copolymerlzed polymer was used
'pstretchablllty'was extremely low ‘and ruptures-often'

25,

'_occurred durlng £ilm product:l.on. . Consequently,' a £film
could not be produced. R o ' |
'Comparatlve Example 5' | |
A fllm was produced 1n the same manner as 1n Example :
1 except: that condltlons shown in Tables 1 and 2 were
used  Because the lOW'proportlon of the copolymerlzed _
'component_caused deter;oratlon ln stretchabllltyfr .
'rupturesroften'occurred during film'productlon. P

_Conseduently, physical properties could not.bel'

measured.
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: Comparatlve Example 6 :

‘A f£filmwas produced 1n ‘the same manner as in Example
1 except that a composition prepared by mixing 14 wt$%
of calcium carbonate into a polyethylene terephthalate

was used_ for the layer A and' a composition prepared by

" :'mi'xing .10 wt¥ of 'polymethylpentene resin which was an'

:anompatlble resin and 1 wt$ of polyethylene glycol into

'.a polyethylene terephthalate was used for the layer B.

‘The results are shown in Tables 1 and 2. The results

show poor reflectance.
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117 to TRe Q@Iﬁﬁt% fﬁﬂénp%fyfé&eermmﬁ%f ipention can

- Pbeseifit A¥ERt I@e&aeol%e w1 gl yptissgtiﬁg %é&ya

printing record applications. such as pape SR
s@E@@#Q@bsomSeﬁuChaadspan@me$sbs§¥ﬂ$tehons e., cards,

i df%ﬁ@%& SL %ﬁs'rﬁgﬁer%§¥§very sllps '1mage reception

papers for video printers, ink-jet printers and image

"reception.papers for‘bar—code‘printers;'posters, maps,

¢lean papers, display boards,-white'boards, thermal

H'_printihg, offset printing, telephone cards,'and IC

10

15

20

' cards. The polyester film of the present invention is

the most suitably used as a base material of a r_eceptioh
sheet"having high reflectance and excellent design and
.for advertlsements of merchandlses and stores and for
1nternally 1llum1nat1ng billboards used for guide

'dlsplay boards at the statlon. ‘Further, the polyester

.fllm of the present lnventlon can constltute a base

e'materlal for a reflectlng plate with which a brighter-

screen can be obtained ‘when a llquld crystal screen 1s

.'llt by llght._ In addltlon, the polyester £ilm of the
| present 1nvent:|.on can be partlcularly sua.tably used for
. a base material for the reflectlng plate of a llquld---

"crystal dlsplay or the back sheet of a solar battery

-;hfbecause it shows a small dlmen51onal change caused by_

heat generated from a 1lght source




5 papers for video printers, ink-jet printers and

10

15

~ transverse dl re I ons- o

i mge reception papers for bar-code printers,
posters., .maps, - cl ean papers, display boards, white
boar ds, t her mal printing, offset printing, telephone

‘cards, and FC cards. The pol yester filmof the present

invention i's . 10 the nost suitably used as a base
material of a.reception shé&ARMBi ng high reflectance

~and excel | ent desi-gn and for advertisenents of

merchandi ses and stores and for internally

“illum nating ﬂ)mljrbea:reisflis.ezdwhﬁfcrgwodq;rﬂsaalélscohqacﬁﬁitlon

at. the, station. rther, the I ester 15 fil m of
CHEmMAShRS AyEREUY 8heronad AR SaBAs £ IR BABTicLes

feh adedheahitn®b Pl ghe vy tdy Wai 59 G L hAR WaSEd esa the

~can be obtai ned when a liquid crystal Screen is

9°mpg:rﬁltr-ﬁnaddih¢ oo PPRy ot gescempy i sing ttlee:ephthallc
p tad nyentis rtr ularly suitably used:
E%ﬁ% aaé b%slggrra err a?gﬁg ]egr eFllg}:/t i n'&prlg%(‘g fghylene

™ Jhe H P 1 ORP L8 tiiho Sdgomh thalAc acia,

PREY®HEL 1 Ehk@iME $Ho&YTRId S£S18 %ﬂﬁ“@?Eﬁ@hexane

conprising a copol yestér and inorganic
i Aige Hrowal. es 30 @gpsemeﬂymeﬂgmorbneeenm t he

ine particles -

| '| goyicb cryst al nthspl g1 yaro I heoiape,lnaheet afld ®0l8ast one
bat&e&y gecause it shows a small di nensi onal change
cHEEF

h
COIEH Wy PRcal Vot €6 SOIP P 1% LLEEDER asnas

_:gapdortmmvanisre gi:;amd:tmomeowtmamdlghe]zeﬁiamrm 7% and

selg%ted f the group _consisting of |so ht hal i c

pﬁ FetRAPcatbdiC 28 dPantrRgdranhame and.

- di BRRANOE 5 85 63 POk YRRY I ZE0h 8RN r WRiGh 913622 ang
~ thermal. shrinkage at 85 C in |ongitudinal and

. t¥RASehos gy emeimeoreﬁéecmagm@ ahamvmvr%enatreof 400
~ thgr ryq,lo S}ﬁlﬁl %a eo@Hi':@% 1{}1% 0%ngltudl nal and 15. -
no

er than 5. 0% and -

“which has an average reflectance at .a wavel ength of

28010, 7% pol o |over Ll 90% 2, e LML oo

20

'E@akeﬂﬁlé@ea§@(ﬁ%eﬂeE%deﬁ@ Qé@@bté@an%H'Eh@fgroup

titani um oxi de, “barium sul fate, ' ¢al ci um-and. S|I|con

- oFeRpde winghefs Eikesrlun f%ide whats pmi guliate, calclurﬁ
o ._C HPB%'nei@é‘ afd GPLLSRS d%&?j?ag i nconpatible. with.

25

e copol yesteer in.”an anount wt % at nost.. 4.

jThe film of. cIalnrl mhlch i's a’ Ianrnated film

-co ri n : nmore | ayers at ast ‘one, of whi ch g
ol E% g %he [ ? W erefh the com9051tion

1lm of c aim

'-:an amount of 1 wt% at most

'-hcomprlslng two or more layers at least one of whlch'

30

4. The f:r.lm of claJ.m 1 wh:r.ch is a lam:r.nated F£ilm -
;comprlses the comp051t10n of clalm l
5 The f:r.lm of cla:r.m 4 wh:r.ch is a lamlnated f:r_lm_

5gof cla;m 1 and a layer‘comprlslng a comp051t10n which

_ comprlses a re31n 1ncompat1ble with: the copolyester 1n_h

? that at 1east ‘has’ k-5 layer comprlslng the comp051tlon'_;
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conpri.ses the conposition of claim1 5. The film of
claim4, whichis alamnated filmthat -at least has a
| ayer conprising the conposition of claim1 and a.

layer conprising a conposition-which 25 conprlses the

copolyester of claim 1l and anzgnorganic . fine :
particles in an amount of O to. 30 % by wei ght based - .
oﬁomm;t@ﬁpothﬂ(mopdﬂyéhednlqﬁcﬁlahmlﬂ]éndManﬁLm@SQanlc

| ags%]%t & lﬁgggrgﬁeg{’e%%gﬁ&aét %02 angg n@/ﬁ'gggﬂﬁé base

obn4&ﬂniocaﬁ@dymﬁ&oat least 2.0 10 7. The filmof _

~claim1, which has a thickness of 25 to 250 m 8. The
filmof claimi1, which is used for a .reflecting

|t[)lhfelt ?eflsclegt?ngﬂp}ﬁajt"ﬁel 0 OfClC%?Igt parﬂﬂ%@sp?aysae’goés%ﬁ'cal

fdbmaﬁtmlafmam hﬂash|k;mseddf@mz£véﬁagﬂrﬁfn@bsolute
reg receg%lon sheet
: ar r 1ectances in a wavelength range of 400 to

700 nm of at. least 2.0.

7. The film of claim l;.which hae_a thickness of

.25 to 250 um.

8. The f£ilm of claim 1,_which is used for a

reflecting plate.

9. The £ilm of claim 1, Whlch is used for the

reflectlng plate of a flat panel dlsplay

10 The fllm of claim 1, whlch is used for a .

'prlntlng record receptlon sheet




