DESCRI PTI ON STYRENE RESI N FI LMS TECHNI CAL FI ELD This. invention rel ates
to a hydrophilic treatnent of filnms nmade of styrene reéesins and application
of nodifiers to inprove, for exanple, the antistatic prop ies and slip
properties of the films. Mre particularly, it relates to@ﬂfmmu mﬂﬂm
mechani cal ly processed with, for exanple, a bag-formng a a

w ndow film applicator, in particular styrene resin filns suivaple for
wi ndow fil m application. BACKGROUND ART Because of being stiff and highly
transparent, styrene resin fil msPRIGBIBELAN requently enpl oyed as food
packaging films for lettuces, raw shiitake and bananas and w ndow fil ns
(i.e., filnms to be applied to envel ope w ndows). Styrene resin filns are
enpl oyed as food packaging filnms, since they exhibit excellent food

vi si bi |it\BTURENE REHN HIGMS r ansparency and hi gh steam per tﬂl““‘ mm““mmm

t hereby keeping the freshness of foods with nuch transplragﬂm “

exanpl e, raw shiitake) over a prolonged period of 1 tinme. Polyet kyhgre
films and pol ypropylene filnms, which have |ow steam perneability, are
unsui t abl efounegkagiaigp foods with much transpiration. In particular,
styrene resin TiTms are frequently enployed as envel ope w ndow films,

since |ess stiffrdid Mhvefraorexaipies R ‘ehpurens ifliiloT.repemeptopy! ene
films) suffer fromtroubles such as winkling in the step of w ndow ng

envel opes @anghd heldd U e SHES UdARL el algh1S caRUIROYF il e@sanpl e of
the utilization of a styréne resin filmin food packagi ng bags for keeping

freshness, &Pn@&v@?’%& 19565 pgﬁﬁll%r%% 1%35>ri'ofg<—zjrml(etsh%ntderm"‘lp A’

as used herel neans an am'ne she se patent
slip properties of the films. More particularly, it

relates to films to be mechanically processed with, for
example, a bag-forming apparatus or a window film
applicator, in particular,'styrene resin films suitable

for window film application.

BACKGROUND ART

Because of being stiff and highly transparent,
styrene resin films have been frequently employed as food
packaging films for lettuces, raw shiitake and bananas and
window films (i.e., films to be applied to envelope
windows) .

Styrene resin films are employed as food packaging
films, since they exhibit excellent food visibility due to
the high transparency and high steam-permeability, thereby
keeping the freshness of foods with much transpiration

(for example, raw shiitake) over a prolonged period of



application”) . This filmcan be processed in sheet form into bags in

whi ch foods are filled by hand. However, this film has been subjected to
no surface treatnent, which brings about a problem of shear in bag-forming
because of the insufficient slip properties and opening properties (i.e.,
easi ness in opening the bags for filling foods therein) in the step of
automatically filling foods (for exanple, shiitake) into the bags, in
particular, processing the filminto bags_at a high speed and |

aut omat i catigefi | |E1q4ge?EMé§ni6n fipespags. PrAYPEerlepgakd 1MsandRashar e
packaged in a bag fornmed by fuse-sealing three sides of a nonol ayer
styrene 2 hasenlov| stpireceermealnkbity, bl «yuidod aveh &Y Rackasing t he bag
shoul d be provided with a wi de opening. Thus, static electrification due
to frictioficoflsthetuppech andanspiveatfohm sheets nakes it difficult to open
the bag, thereby causing a problemthat bananas can be hardly put into
the bag. To sol verd Wartpralllaam ddierendanes iveefi Ingpeitee d regfuphels resin
films coated with nodifiers on the film surface. However, these styrene

resin fil r@négyew@a 4% O vy B OUSL ISR £ITEMAS Mdde bee sk setissed ieiei naf ter.
As descri bed above, it has been a practice to carry out various surface

treatment s foF &RRHOVENGodNFe ShY PendT PPERS | 650 Bfp:Sdpy Bt resim )f i | m bases
and inparting antistatic properties thereto to thereby give styrene resin

films appropgkatekyom L ASLaNdL g%wé‘f?]?lf‘r\bffﬁlfﬁrgfeﬁ?i% é@é)F mpl e,

bag-formation and envel ope wn m appl 1 cation. For exanple,

JP- A-53- 1157 o) h &N i, 4 Qﬂs surface
i s subj ecggﬁé%ﬁiggh%rg‘?%p %CEP C%ea %e%fcyfgoaﬁée/xanp Ie@asr%:i(;? ofndalm I sc%ar ge) to
give a surface tension of 400 to 550 [tNNcm and then a nodifier containing

an anticl dudtRg°2gent and silicone oil is applied on the base surface.

According to this_ techni face of the filmbase i | usi vel
Subj ect ed to t he B AORHIRChA be Mnd - Fih 1 &iF 1% SIS dF ot o the

thus treated surface. On the other hand,
film in good packaging bags gLr keeping freshness, JP-A-8-

230933 discloses a styrene resin film (the term "JP-A" as
used herein means an "unexamined published Japanese patent
application”). This film can be processed in sheet form
into bags in which foods are filled by hand. However,
this film has been subjected to no surface treatment,
which brings about a problem of shear in bag-forming
because of the insufficient slip properties and opening
properties (i.e., easiness in opening the bags for filling
foods therein) in the step of automatically filling foods
(for example, shiitake) into the bags, in particular,
processing the film into bags at a high speed and
automatically filling foods in the bags.

In recent years, bananas are packaged in a bag

formed by fuse-sealing three sides of a monolayer styrene



JP- A-10- 119978 di scl oses a nethod of applying an antistatic agent onto

both surfaces of a base material. Recently, the processing speeds of

bag-form ng machines, in particular, wi ndow film applicators and

automati c paper feeders have been elevated to 1,000 sheet/ m nute or nore,

over the machines currently in use (i.e., 400 to 600 sheet/mnute). Wth

this tendency toward higher processing speeds, it becones necessary that

a window filmhas two conflicting characteristics, nanmely, antistatic

properti esr&fipothl s rieres JodwiadPesi Pehkys fped papbr as| bansnasue that the

filmdisclosed by JP-A-10- 119978 suffers fromless trouble exclusively

fromthe Whevbamisitowlfd dteatnwow]deaxd riidilt ya wiaee\ogreniirtg.i sThuseyi ded with

no nmeans of preventing filmscratches. In addition, the problens of

wr i nkl i ng st jposd e i il certriam afuieert adhesitdon arfe v upel einel y sol ved

in this case. Nanely, the problemof static electricity can be sol ved

nerely by 1y ¥iign asHetde Wit 1ofq ¥ iau1itS it idpeifaMe tag,he film base

surfaces to thereby enhance the antistatic properties. However, this

treat ment dydngs, abaldi P hod vl d hathanhe anl i 3618990k appl i ed

thickly prevents an adhesive fromattaining the filmbase surfaces and

sol i difyi rlﬁ\tot he{£L¥yg t hus causing wrinkling and positioning error. 4 On

t he ot her hand, JP- A—g2-72050 di scloses a styrene resin filmcontaining a

waxy anti bl ocki id P- A 2- 1.disc S rene resin film
"Q aganfs t:?@lsoaﬁ%ble'ﬁ‘l t?l%q:%l tth%g #%%% r%p?)tr¥ L8

contai ning a granular ant i ng adent. hou the ms reported in
t hese doc show.reld.eved film damage due 1.0 the inpraqved slip
properties, it Le}ye ts}te:'%ﬁn sfu et Cforaézrﬁcfﬁleq%qu?&%gtﬁﬁﬁs e e%&gH‘t occurrence
of troubles %Lr%gcto static e%ﬁctriciué. By the agtgstati treatnment on
excl usi velYTREe suPPYEEC L e c6PEPRgSESTIPEAr 8818 15580S FHEfBHt LF 8D filmis
hardly used for w r}gj%[w filmapplication. A styrene resin filmroll set in

a wi ndow AT RTCRIGMS &SuiidunPead s 5es h heFginathes -cont act with

metal rollers or rubber rollers before the adhesion of the filmto the
envel ope paper Assidgsergberarbegieedd des bgphoypedrpstike toncasry step,

both surfaces of the filmcone into contact with the
out various surface treatments for improving the slip

properties of styrene resin film bases and imparting
antistatic properties thereto to thereby give styrene
resin films appropriately withstanding mechanical
processing, for example, bag-formation and envelope window
film application.

For example, JP-A-53-115781 proposes a method
whereby a styrene resin film base surface is subjected to
a hydrophilic treatment (for example, corona discharge) to
give a surface tension of 400 to 550 uN/cm and then a
modifier containing an anticlouding agent and silicone oil
is applied on the base surface. According to this
technique, one surface of the film base is exclusively

subjected to the corona discharge and the modifier is



rollers and thus electrostatically charged. Unless the filmhas the
antistatic properties on both surfaces, the filmsheets, having been cut
into a definite size, wind around each other imredi ately before com ng
into contact w th the envel ope paper, thus maeking continuous processing

i npossi ble. Therefore, double-side application is enployed in the

thernopl astic resin filmfor envel ope window ng according to

JP- A- 10- 119978. However, this double-side 5 application disclosed in this
docunment spbfléesl Pnsm the thuolsl sweagegr sbkéarceNan@h ythe hetliey mang, a wi ndow
filmapplicator disclosed in this docunent is not subjected to any

hydr ophi | iI@-Pr-édt-Ae O 76ndhstchosasf acesthotl afi appilgtiagi enagent is applied
on both surfaces of the filmin alnbst the sanme coating weights, followed
by w ndi ngnitits@ag icobhentThatbi bathoklrfhussf ofmadbasepmbtentialt he wi ndow
film applicator and then unwound before using as a film In the unw nding
step, however, RBeeftaki SencappbebkeihfhapectiBeo@nbhgtabiinagent, which has
been applied onto both surfaces in the sane weight, partly (or nostly in
an extrepg 6asel, Miar akes iLbLaaoNg i aHLla¢e1hobpeieARBSkt ngsur f ace,
depending on the wi nding tension and other environnental factors (for
exanpl e, rat ur idi i h i.Nndi p+an st or age
condition%ﬂgﬁgf%agxgﬁBF&?*%S?%%FaP%F%,Sﬁ%ﬁi§F§3f§%§ F%equp ed film As a
result, the c i.ng.wei gh f the antistatic. n i rj
Iengthmﬁsgseﬁ%Z#lpggefPgnbggFfagge a%h%g%écﬁéﬁgg 1é:}Jtlglllnﬂgﬁk:xégfXf}h{ég%ntistatic
agent thereon is e ered .th nvel ppe paper,. the antistatic agent
interfereditffe’ éhﬁegpoﬁggnégfﬁ%zm&gﬂgg 'pg%% ioﬁ? %-%ﬁ?%ﬁmﬂétmeen t he
filmand the egyﬁboEe wi ndow, therebé ganaging the comerci al VEIFe of the
product. &°FVREY AVEREToRTAFRS Sl i RBEPEFNg PSORESC"HPEPeFYi 583t0 both
surfaces of a filmto thereby provide a, filmwhich iis suitable for

mechani caP ProCe¥sEAG™WER tHe coBéLleftingr cBRAAFIFEXISEAFTh- BpBBAY printer,

a bag-formng machine or a high-speed window filmapplicator, in
antistatic properties of both surfaces and adhesiveness to

paper. It is true that the film disclosed by JP-A-10-
119978 suffers from less trouble exclusively from the view
point of static electricity. However, it is provided with
no means of preventing film scratches. In addition, the
problems of wrinkling and positioning error after adhesion
are not completely solved in this case. Namely, the
problem of static electricity can be solved merely by
applying a large amount of an antistatic agent to the film
base surfaces to thereby enhance the antistatic properties.
However, this treatment brings about another trouble that
the antistatic agent applied thickly prevents an adhesive
from attaining the film base surfaces and solidifying

thereon, thus causing wrinkling and positioning error.



particular, a styrene resin filmhaving inproved adhesion properties to
paper as required in an envel ope window film applicator, and a process for
produci ng the sane. DI SCLOSURE OF THE | NVENTI ON The present inventors have
conducted intensive studies to solve the above-described problens. As a
result, they have successfully found out that the object can be achieved
by inparting different surface tensions to the front and back surfaces of
a filmbase through a hydrophilic treatnment and then applying al nost the
sane nodifier d@hp%%?t?%%%roha%@thJ%UQT%EE%O%@ ¢hECIPIPS ASEYRRES in an
appropriate coating weight. The invention has been conpleted based on this
finding. Acesidi hgly, coneainirat & omayy oviitieelackiyg eageniesiwhike | Ff-
conprising a styrene resin filmbase subjected to a hydrophilic treatnent
on both suhRf2-220%hddascbopesi&i shyrenat aenimgf alm| eastadmengnai static
agent and an external slip agent applied onto each of the treated
surfaces, gwhgetitah dheibabeRifgxagenof tAletmudacehd ehslinen feporteid one 7
surface (A) of the filmbase to the surface tension (R) of the opposite

surface (B)nighés@nidcdhehOslsiHdw tOEisveHaceint @a5a98 IR ts tHom 350 N cm
to 450 NNcm the surface tension ((x) is from 400 cmto 600 NNcm and

t he Coat!ﬁg?%@w@tspipt £o50PPPe5! | PRe PNst e SEnEAEE £B)m @@unts to 25 to
95% by wei ght of the coating melghf of “the conposition on the surface (A).

Mbreover, LhgolONeOE! Ple PEPULAER: Ao REAEESRCL 0Bs PEOUHELDUude StyT ene Tesin

filmwhich conprises: per ng a hydrop Ic treatnent so that the
surface tepsi ( . surface (A) of a filmbase is controlled to 400
to 600 hvgﬁéggﬁegéﬁgﬁaéggﬁghsion (R) of the opposite surface (B) of the

filmbase is co ro%led t .3@0 to 450 N cm and égglugyrégge
t I

ension ratio
ala is controlle hi.i%g%% i?%%;tr%ﬁEW??%gog COMnposi %%%taining at

| east an antistatic agent and Xt er ip ent,.onto .the surface (A);
after dryiﬁ@FEQFﬁd?ﬁﬁogglPﬁepgt€Pé§6g§é£$57€#ln?ﬁ%t%bgal?%?l,lgﬁdl?hus
transferring the conposition on the surface éA% to the surface Qﬁ?. BEST
MODE FOR CARRY KG'®RA TRE VRVERKN| ENm application. A styrene res

film roll set in a window film applicator is unwound and
then brought into contact with metal rollers or rubber
rollers before the adhesion of the film to the envelope
paper. Since plural rollers are employed in the contact
step, both surfaces of the film come into contact with the
rollers and thus electrostatically charged. Unless the
film has the antistatic properties on both surfaces, the
film sheets, having been cut into a definite size, wind
around each other immediately before coming into contact
with the envelope paper, thus making continuous processing
impossible.

Therefore, double-side application is employed in
the thermoplastic resin film for envelope windowing

according to JP-A-10-119978. However, this double-side



Now, the invention will be described in detail. The filmbase to be used
in the invention contains as the main conponent a styrene resin. That is,
the content of the styrene resin anounts to 50% by weight or 8 nore of the
resin conposition constituting the film The styrene resin to be used in
the invention is a transparent polyner containing 50% by wei ght or nore of
styrene nononer. Exanples thereof include publicly known pol yner resins
such as polystyrene, styrene-acrylonitrile copolyner, styrene-nethyl
net hacr y| &aP ldopot yarerd bl @184 eife-ButadiesiEierst UL fens |tdee
terpol ynmer; so-called rubber-nodified polystyrene resins containing
synt het i ¢ fralblzerind @roebempl e, but adi ene, styrene-but adi ene random
copol ymer, styrene-butadi ene bl ock copol ynmer) dispersed therein as soft
conponent s; and Nanecky ,copiod yinielms fofr st ywismdowd fihlm gy lugastted di enes. Anong
all, it is favorable to use therefor general -purpose pol ystyrene (GPPS) or
a resin piepArekdyidispes dégumesy i heidte sulbbaitdd wgenanal - pur pose
pol ystyrene. The styrene resin filmto be used as the filmbase per se has
a hydr ophopjer dpH Ul £ A Dot e SIS assth WNeRE e s asiueqiss dmdiddariccont ai ni ng
solution prepared by dissolving an antistatic agent or an anti cl oudi ng
agent in A 1S a;g&ﬂli&ﬁj & tf&?nféma%gé ase chderefprie Amplets of the
aqueous no I er-containing solution are forned thereon and thus uniform
applicati e S.i i.ble n@tglﬁji , ; | si.on,7y which is
enpl oyed géglé;nscaqg%hceés%g??n%]h%h%%’ep 0 %ﬁr?ﬁgﬂtﬂe Islrﬁwur égglt'o 9
envel ope er,. shoul ickly attain t b S : idify
t her eon. Elaﬂﬁes,flifmirsoﬂlegt & t%orn%?qg 1??1 i I%%%uﬁ%x%%rfo%ﬁ lic. As will
be described hereinafter, . the hydrophilic treatnent can.hbe performed by
using an HHTEFG e%(réﬁirptr}ée,n s‘m‘?ﬁr@%ﬁ%ﬁe Mmrie aasti%lgklglrm'by&g pl asnma
treatnent (for exanple, corong di schar . It is essentially r ired in
the i nventilth WHEPGHE SHSRePYSS Iy %a%%%%%% faac%%oé}’e}r%“ sttep%j%ect ed to
the hydrophilic treatnent so as to give a surface tension

the antistatic agent, whichl has been applied onto both

surfaces in the same weight, partly (or mostly in an
extreme case) migrates from one surface to the opposite
surface, depending on the winding tension and other
environmental factors (for example, temperature, humidity)
in the winding step and the storage conditions (for
example, temperature, humidity) of the rolled film. As a
result, the coating weight of the antistatic agent widely
varies lengthwise. When the film surface having a large
amount of the antistatic agent thereon is to be adhered to
the envelope paper, the antistatic agent interferes the
adhesion and thus causes positioning error between the
film and the envelope window, thereby damaging the

commercial value of the product.



ratio of the front and.back surfaces (a/p) falling within a specific range.
To obtain a styrene resin filmsuitable for a wi ndowfilmapplicator or an
automati c paper feeder (hereinafter referred to sinply as a wi ndow film
applicator in sone cases), it is particularly necessary to vary the extent
of the hydrophilic treatnment on these surfaces. In case of using the
styrene resin filmas a wndow filmof an envel ope or a sheet, the styrene
resin filmis to be adhered to the inside of the adherend (for exanple,
an envel ope) andPEhd&VERE1ON Miggr PdcdMPATI 109 ARES S48 TERe i nner nost
surface of the envel ope. Wien the filmsurface (A') is electrostatically
charged i properdtiqs tof beithdewrffidaasamfl iac ftiilon Lo kdefieby paovade €A )
attracts the adherend owing to the static electricity and thus the

envel ope dddmbehhiaidliys cpereadlet Herelne amakiing li procepedsigbwe thotpet papers
into the envel ope. Since the 10 papers are envel oped or |ocated while being
i n contactusewdif) the igxaipleyr laacd oof- sphe caghdnerd, theab-fmrainace (A')
is electrostatically charged due to the frictional charge and, inits
turn, thepmpRapens RA’ =S@iYHe sHeR AW aShiat iagpllliyatlar,ged. |1 n an
automati c paper feeder of strict type, the filmsurface (A) is

el ectri calday jchar:ged and RIRRY $a1% &isen eRaMHeRd iandkARus alhespaper s
cannot be'inserted due to the static el ectri city. ccordingly, it is
necessary f il f (A K4 SUffi ch-ertly Nl I hgtatic
properti egtrjtaﬁtgﬁltt Pees tfoﬂp%#%ﬁ%%cg%( 'J)I].ﬂé%so%%t ﬁg %;nﬁrgrloﬁaeng?ﬂgﬁga?itlllﬁ surface
(Bl') shoul V. tistat] r rtd revent the problem
that film? ggtc;%tvc\)narzd a%r%&n%%&% oifﬁglf p&ﬁ’?%%gn%ﬁécth%t %talﬁé' el ectricity in
the step of running the filnms on plural rollers in a window film
applicator. It is also necessary that the filmsurface (Bl) has

appropri atD j LProper 'V Nthe adherend. To achi eve these objects,
t he film—iimg)—m wer antistatic properties by a

specific ratio than the filmsurface (A) and ensure, the adhesion of the
adhesive. It istfePECsEShedIEeR oS &‘Fi‘é?)“:i FPEACERY dPEGRELSE the ratio of

the surface tension ((x) of the surface (A) of the filmbase to the
surface Studies to solve the above-described problems. As a

result, they have successfully found out that the object
can be achieved by imparting different surface tensions to
the front and back surfaces of a film base through a
hydrophilic treatment and then applying almost the same
modifier compositions on both surfaces of the film base
each in an appropriate coating weight. The invention has
been completed based on this finding.

Accordingly, the invention provides a styrene resin
film comprising a styrene resin film base subjected to a
hydrophilic treatment on both surfaces and a composition
containing at least one antistatic agent and an external

slip agent applied onto each of the treated surfaces,

wherein the ratio (a/P) of the surface tension (a) of one




tension (P) of the other surface (B) of the filmbase 11 (i.e., (x/p) to
1.15 to 1.72. Particular reason therefor is as follows. \Wen the surface
tension ratio falls within the range of from1.15 to 1.72, a |arge anount
of the nodifier conposition remains on the filmsurface (A) after

unwi nding the filmroll, even though the filmis affected by the w nding
tension in the winding step or the storage tenperature and humdity. Thus,
both surfaces can sustain respectively the appropriate antistatic

propert i esugd@ceat(tfdi oferithet ifidq dsehdocadhesisusfare itengiehedBbl eft hat

the surface tension ratiois from1.20 to 1.60. Wen the surface tension
ratio i s ltdes oppmsitelsurnfiacepd@ones ifmedsdi-Bbetpolcdatr shet serfesei ng

wei ghts of the nodifier conposition on the filmsurfaces (A') and (Bl),
dependi ng tenstilve wWipndiisg fremsi3@n ul /chetwi AGONENStRP ©he bhefster age
tenperature and humdity, as in the case where the base surfaces are not
subj ect ed tk@ stikg hydr aphidrios 4oneaiyeat +oVWBen Ph?"cﬁl;”éﬁéeth@mi on ratio
exceeds 1.72, on the other hand, the peeling force between film sheets
becomes exea%snvehy iinghofi khePpidompfsitthennedi ther sueggpasi(gyon applied

t hereon, and thus the filmroll can be hardly unwound. As described in
Exanpl es 3randta @b %@'601@5%1%%7§eid%t b¥ QH&'@Hﬁt%B twbg%?ﬁoéE'ng wei ght s

of the nodifier conposition on“the film surfaces ( an Bl ) cannot be .

12 anticigﬁ%egon%%sqqg%npfnangyg@gf%Q% ngposition on these surfaces
er gro [

w t hout performng the hy philic treatment. Thus, it is advantageous as

a food packagi ng f.il 00 at, AN . e ! d ') have

di fferent propegpfggqg (o%&%aéﬁv%gﬁéfhagkggégggb%dgggésgg 6ﬁgn a styrene
resin filn1i% | ani nat ed qQn_anat her gnﬁsinhtikn1as in JP-A-8-230933, the
surface (BTPMEyFe® Ergir6Yed “a8he ' Msart SCEPOARAT cREFARTBEREr film
is lamnated. Thus, .the adhesion strength can be maintained on the
surface wet RYCEOPhAdAC g SREMGRE Wi IF8ath&Nei PHFL8GRf 8BSEAT) (%p&fior in

the slip properties and the antist%}ic properties_can regulate the
OccurrenCQnstgﬁééFe (A) of a film base is controlled to 4200 to 600

UN/cm, the surface tension (B) of the opposite surface (B)
of the film base is controlled to 350 to 450 puN/cm and the
surface tension ratio o/f is controlled to 1.15 to 1.72;
applying a composition containing at least an antistatic
agent and an external slip agent onto the surface (A);
after drying, winding up the styrene resin film into a
roll; and thus transferring the composition on the surface

(A) to the surface (B).

BEST MODE FOR CARRYING QUT THE INVENTION

Now, the invention will be described in detail.
The film base to be used in the invention contains
as the main component a styrene resin. That is, the

content of the styrene resin amounts to 50% by weight or



in bag-formng during the automatic bag-form ng process. In a bag having a
| arge opening for wapping, for exanple, bananas, the filmsurface (A) is
made inside so that the bag can be easily opened owing to the antistatic
properties of the surface (A'). Simlarly, particular surface tension

val ues of the base surfaces are restricted to certain ranges for the
follow ng reasons, thereby facilitating the achi evenent of the objects of
the invention. The surface tension (a) of the-filmbase surface (A) is
control | eHE ®Tr &hGe L&S Y GANOG IY1OH CONSHA ENEERObFDer Bd 1Ry dr BRI | i ¢
treatnment. So long as the surface tension falls wthin this range, the
modi fi er cdypesid imesicart ddédel et dnutifeodimvenagen éé¢ an tithasipagensur f ace
and the film base surface can be adequately activated so that bl ocking of
fil m sheet®lymex. comtahenonerid?® dausieighan oirncweasefi Btytrleaepeel i ng force
between fil msheets) scarcely arises. The surface tension ((x) preferably
ranges fr eidndie N ERamp0es8@hkirBbeminstude preferably from 450 pNcmto
550 pNNcm The surface tension (P) of the opposite surface (B) of the film
base is fiRK1320 v-iNGHR 12145@ I NGRs Wien akhibs1Sethaeaet ension is 350
pNcm or nore, the film surface shows an inproved affinity for the

adhesi ve and,-draus dRa it e ke, adhesene -t thhye base surface and

the solidifi'cation thereon can be quickly conpl et ed. a result, the

adhesi on %ﬁ:‘sf%&kiﬁ}l‘get%? cto\%gzllynle'? ang, %%%enec-%ﬂtgﬁi%&]@g?ﬁ%?ﬂ. nd the adhesion

time can be rtene h 1's appro ate partic n hi gh- speed

wi ndow fil mappli.catiaon at .1, 000 sheet/;7i_nu r..nmore. .t is preferable
that the g\?;pfhgccgr%lea%sel or?r(plf’)l}{mse%%(f ~Ii_%lﬁ/l?r%ﬁo%%b%§rrg% léfll?gper limt of the
surface tensio (r@ is 450 ~tN.cm .\{l\hen tﬂh?} fQ_urfac tenﬁifon of the film
base surf&° ys?“l?i) O EEFS TG RN % RESUFFASe TEERSTon I6F the film base
surface (A peﬁorre atd:east 51-5 ~t Ncm because of. the dgfi nition of the

surface t & S atid adie NGy c P Y TERSe PUteRA S| FAPGeM E8RBE™RArdl y unwound
and the obtained film is hardly used _especi %I,I in high-speed ' Wndow film
14 styrene-butadiene block copolymer) dispersed therein as

soft components; and block copolymers of styrene with .
conjugated dienes. Among all, it is favorable to use
therefor general-purpose polystyrene (GPPS) or a resin
prepared by dispersing a synthetic rubber in general-
purpose polystyrene.

The styrene resin film to be used as the film base
per se has a hydrophobic nature on both surfaces. When an
aqueous modifier-containing solution prepared by
dissolving an antistatic agent or an anticlouding agent in
water is applied on the film surface, therefore, droplets
of the aqueous modifier-containing solution are formed
thereon and thus uniform application becomes impossible.
In addition, an aqueous emulsion, which is employed as an

adhesive in the step of adhering the film surface to



application at 1,000 sheet/mnute or nore. This is because the coating

wei ght on the filmsurface (B') is smaller than the coating weight on the
filmsurface (A') and therefore the peeling force between filmsheets is
excessively elevated due to the synergistic effect with the activated film
base surface (A), when the surface activity of the filmsurface (B) is too
much el evated by the hydrophilic treatnent. It is preferable that the
surface tension (R) of the filmbase surface (B) is 430 Ncmor |ess. As
descri bed HIRACP] RERSTe! | TP YIS 1 Ptinddt N hhshdase isurdiaseaad by t he
synergistic effect of the filmsurface (A), which has been activated by
the hydr oHiddify ridwnran. dhdsyhétf iBnnBadedstipf @eke( Bheafidlm in its
turn, the peeling force between the filmand the adherend is seem ngly

el evat ed tomfaded hyidmwopdunipiosi t Asnwédat bendrgcanbeadt hetrattnefagent and an
external slip agent (hereinafter referred to as the nodifier conposition)
whi ch is tthédenyahpipred ionttarddtendrit marbase mnffaees] (A wihg Bn will be
illustrated in greater detail. Exanples of the antistatic agent include
conducti veyefd | {915 Siatp1as, caiboiyid adki Bnohitiakelagiadesr ad a surfactants
havi ng antistatic properties. The fornmer antistatic agents (i.e.,

conduct i vey) fdrld anSdathfdic stald G.einfild, ddmbrifuaiitxndigeur face 15 contact

anong conductive particles, while the latter antistatic agents (i.e.,

antistatic surfagtant 9sdaakaStptidgaLeet it herausa £f e Ry oscopic

or ionic natures thereof. It is not” favorable to use such a conductive

e - e | £ he | eak
o:‘ tﬁ; stsél%%éerfeecsz{%&crg ﬂ%ﬁ%g;%LLﬁa%gsaraQ% SR P teonséil{]eg the | eakage

Ity due to the surface contact anong t

m croparticles and thys the transparency..i r d. t herehy. Therefore,
it is pr é’fyedrerroé%'ﬂolcug:eret%teme?na % er %ng:s% (‘%l.vze. t,éossalretfr}:ac ea%esfl)s. “fhe exter nal
slip agent is used in order to jnprove the slip properties. \Wen present
on the surfdcd 3% Themdant |36t iRagh ;?glraf@tqeén @/ B 153 ridige e Ton t he
pasis of d i“sfp e P#ggg?e{i tngr% TRENIN 82 LoL! $L81 PR €01 00p00e

for a window film applicator or an automatic paper feeder
(hereinafter referred to simply as a window film
applicator in some cases), it is particularly necessary to
vary the extent of the hydrophilic treatment on these
surfaces. In case of using the styrene resin film as a
window film of an envelope or a sheet, the styrene resin
film is to be adhered to the inside of the adherend (for
example, an envelope) and thus the film surface (A')
serves as the innermost surface of the envelope. When the
film surface (A’) is electrostatically charged in the step
of window film application, the film surface (A’) attracts
the adherend owing to the static electricity and thus the
envelope can be hardly opened, thereby making it

impossible to put papers into the envelope. Since the

10



| ubricating action include silicone oils, waxes and surfactants as will be
descri bed hereinafter. As an exanple of the silicone oils, dinethyl
silicone oil may be cited. Exanples of the waxes include anm de type

| ubricants (for exanple, stearic acid am de, erucic acid am de) and ester
type lubricants (for exanple, butyl stearate, stearic acid nonoglyceride)
Exanples of mcroparticles include silicone diox-ide, talc and cal ci um
carbonate. Although oil-soluble lubricants (for exanple, silicone oils and
waxes) ar ®aRFFoFthat idenathosvilegatsd wails Hedper tinesontadgts
unfavorabl e to use these |ubricants 16 since they |ower the sealing

strengt h iwithag-Heoriningy suriasessef tthe adhesiend prtdserfiiilas spfrfaee filmto
paper. Preferabl e exanples of the antistatic agent include surfactants
havi ng ant({ast)atiisc qiregperds test igs Miyl Ichiser gediesiore bed ther diniafttiomal

pol yoxyet hyl eneal kyl am nes and pol yoxyet hyl ene pol yoxypropyl ene gl ycol

et her. Prefierafd endxanmlias afurrhe téxt eapalrsslpgr agenird rdlsede i nor gani ¢
particles as wll be described hereinafter and pol yether- nodified

si licones.c 1t wdwitialaisly kraged. staddadaat onawekbgphpeat Feedek general |y
fromO0.01 to 3, preferably from0.05 to 2.5, based on the antistatic

agent. As gy efierirad GRSt idnd ifan oofstrhd devignti o ikt fi@ld10 ng three

types of nodifier corfipositions may be presented. Nanely, the first

modi fi er C&{H)erl& |y gfaggxaé NS P WS 35 e A3 A itz%ag?gae%ent,

inorganic mctoparti as the external 'slip agent, ar ther a water
he. ant | SEATE gt Tk T ot Sorhar o 1T ed ST one a5 the
o 11 or SSRITTIEN rcom 4 he. B Spaant M2 ot or ity Bae Gy Farh ne. or
7 L e peciA T SR o d I ST Es o HH a5 5 agent. 1n-
sone casesfileni1 tshuelfféltchee ant)i 'stati c agent or the
On the other hand, the film surface (B’) should have

antistatic properties too so as to prevent the problem

that film sheets wind around each other due to the static

electricity in the step of running the films on plural

rollers in a window film applicator. It is also necessary

that the film surface (B’) has appropriate adhesion

properties to the adherend. To achieve these objects, the

film surface (B’) should have lower antistatic properties

by a specific ratio than the film surface (A’) and ensure

the adhesion of the adhesive. It is therefore needed in

the invention to control the ratio of the surface tension

(ot) of the surface (A) of the film base to the surface

tension (B) of the other surface (B) of the film base

11



external slip agent has the function of the other too. Now, the first
nodi fi er conposition in the invention wll be illustrated. In the first
nodi fier conposition, use can be nade of a surfactant having antistatic
properties as the antistatic agent. Exanples of the surfactant for use
herein include aninonic surfactants (for exanple, <carboxylic acid salts,
sulfonic acid salts, sulfate salts, phosphate salts, phosphonic acid
salts), cationic surfactants (for exanple, am ne salts, quaternary

anmoni um Gale.s, s dm dmlsaltes)L - "Zwph8estieudart zeaanns thesefosxanpl e,
bet ai ne type surfactants, imdazoline type surfactants), and nonionic
surf act antiss (Forfebdeand e, pol yhydric al cohol type fatty acid nonogl ycerol
esters, fatty acid polyglycol esters, fatty acid sorbitan esters, fatty
aci d sucrose estiren tfhat tourdeicd dlenamicnamada-o el et hwiltdrien glhecol fused
fatty acid, aliphatic alcohols, aliphatic am nes, al kyl phenols,

pol ypropyleiigyglyf o dom 1. 1% 4o &f €rzpblee targes ampursdoted encdirffiaat ant or
a nonionic surfactant, since stable antistatic properties can be obtained
thereby. IdorigoAltSHmossidilds o 4R &ileoMir@aidon of) tayeey nore of these
surfactants. 18 Exanples of the inorganic mcroparticles include

m cropart 'Lﬁ{vﬁst‘xd)jfngs'ﬂﬂ&%l% @dide, idr GHARh DHYE heling i e fd&@&efal cium
carbonat e and nagnesi um carbonate. owng to the function of these

i nor gani ¢ Jy t1¢eles, | 4i rdd ; [ It;ae?'rrproved
and the ;)tggeﬁ{h%g%’glodr%le ett%/\r/{e}gr?r?ﬁr?n S eggﬁs&dclgﬁg gget%éc])\e/\?eﬂ; eed{ga% ; ndi ng
intoaroll, T I (.G M. parti.cle h e i .surface
area pref eérea é}earscg’lnﬂﬁ%&f?{o%md 'torrgl".ug’lvéféﬁi %H%gﬁgggofggpgggﬁééﬁsurface
area. The ePref r.ab rticle diarrq__ter ranges from1 t till

e 7 4
pr ef er abl Y S5 2 {0 %6 R e 1 Hrver avera R s Parts cr%réédi amet er .
It is favorable to use silicon dioxjde , mcrqgparticles in, viewof the
particl e @RGSR InfdE satiJrl"feasdevear eg.% BécBﬁ?%e&abﬁ&v;gﬁﬁtt he i nner
surface area, portions of the surfactant and the walhgg sol ubl e pol yner
are i ncor pdreater i3 1S At rédan i'Q d%hd 1AL theéGii xing force of the

surfactant can be el evat ed, , o _
When the surface tension ratio is less than 1.15, it

becomes impossible to control the coating weights of the
modifier composition on the film surfaces (A’) and (B'),
depending on the winding tension in the winding step or
the storage temperature and humidity, as in the case where
the base surfaces are not subjected to the hydrophilic
treatment. When the surface tension ratio exceeds 1.72,
on the other hand, the peeling force between film sheets
becomes excessively high, in spite of the modifier
composition applied thereon, and thus the film roll can be
hardly unwound.

As described in Examples 3 and 5 of JP-A-10-119978,
it is obvious that the coating weights of the modifier

composition on the film surfaces (A’) and (B’) cannot be

12



conpared with the case of using the water soluble polyner alone. Wen the
nunber - average particle dianmeter falls wthin the range of 1 to 7 ~tm the
m croparticles scarcely fall out during being in contact with rollers of a
wi ndow filmapplicator and the fixing power of the surfactant is

el evated. Exanpl es of the water sol uble polyner include polyvinyl alcohol,
pol yvi nyl pyrrolidone, sodium 19 pol yacryl ate, sodi um pol ystyrenesul fonate
and nmethylcellul ose. Anong all, polyvinyl alcohol is preferable fromthe
vi ewpoi nt 3NEACSBRESIA i £ CASRaPEr 2RRd YiNAXithg pemepsitdons opuithRéee
preferable that polyvinyl alcohol has a degree of saponification of from
40 to 99%sbyfavkes stithbutppefrérabinaf thm 89drop8s%iby tektmahén t he degree
of saponification falls within this range, an aqueous solution of the

pol yvi nyl Tabephadlt danableaeisigepupr eparedocangathegingmisiimegohthatnot
deteriorated. As a result, there arise no fear of staining rollers, when
the film taeng€s lmnkar€aakact am t AntiheBr 9l haks. dIfi€erenecprapewtigbt of the
wat er sol ubl e polynmer generally ranges from 100 to 15,000, preferably form

200 to 5,@068m HaenobthBe wat @esceebubl apBokyner facilitates the uniform
application of the nodifier conmposition, in addition to the effects as

will — be deSCfihﬁgnh§r§E9§Eh§rreEQnsﬁahﬁfXstﬂsmﬁﬁgehaegﬁnéﬁokﬂf9:se of

processing the filmaccording to the Invention wth the use o

high-speegegahgkgpm @sbﬁg;P9LHL§92§B§BBDGtRE @upkggésg%e? mgynggg film

applicator, t rst nodifier composition confarns not ‘on

sur fact ang 33 485CLLDEA.AR0YE DUl aLs8,t N WA ef Solyplepolyger and the
i norganic croparticles” By a 5|ng t he water Sofuble poFyner and the
i norganic.mecroparticles, the surfactant is strongly 20 fixed to the film
surf ace. antrEREERRo! | R or Mir oS A0 sh Be el oy 82 metEatded 1 om
stai ning. Moreover, the inorganic nictoparthcges ﬁan be pr%vgnted from
falling ofP ChPoffERacH MiTurPaseCAAG 8 FRETSSnERGTS: EEFfaBt of the

wat er sol ubl e polynmer and the inor%anic m croparticl es.
surface (A’) superior in the slip properties and the

antistatic properties can regulate the occurrence of shear
in bag-forming during the automatic bag-forming process.

In a bag having a large opening for wrapping, for
example, bananas, the film surface (A’) is made inside so
that the bag can be easily opened owing to the antistatic
properties of the surface (A’).

Similarly, particular surface tension values of the
base surfaces are restricted to certain ranges for the
following reasons, thereby facilitating the achievement of
the objects of the invention.

The surface tension (a) of the film base surface (A)
is controlled to a range of from 400 puN/cm to 600 pN/cm by
the hydrophilic treatment. So long as the surface tension

falls within this range, the modifier composition can be

13



In the first nodifier conposition, the nost suitable mxing ratio by

wei ght of (a) the surfactant, (b) the water soluble polyner, and (c) the
inorganic mcroparticles (i.e., (a):(b):(c)) is1: 0.03to 3: 0.01 to
1.25. Waen the conposition ratio of the water soluble polymer is fromO0.03
to 3, it exerts a strong fixing power to the surfactant and thus the
surfactant scarcely peels off fromthe filmsurface. In this case, the
effects of the surfactant can be easily exerted and thus the antistatic

properti eGe Yhiproveld agrdd achercdfifodasorurfiiaee and e dfodgani c

m croparticles is fromO0.01 to 1.25, the fixing effect of the surfactant
can be achiamedwufiaup taarn e sdeswgitstliv adfifvwdteddfsa Hhatathedrocddingbl e

pol ymer and the inorganic mcroparticles and thus the inorganic

m cropartici esilmscatecely (iald. 0wt fheorontdreorf idanssing -aceinchwsdesir ed | evel
of the antistatic properties or the slip properties (i.e., the coefficient

of dynam ahd rdediiony fafdee DAl NArOBHe pPurasecdly Useisedl | n case of
using the filmas a food packaging film and processing into bags while

1ng 1! as . . 0 bags \
aut omat i calyy deﬂd%utﬁencgégg?n@g@aéﬁefa%lgg%rﬁ'sﬂg RMBdd G ide] i g can

be carried out wt _ rinb y controlling the
015 to 0.5 2 RUr oy D W ety Phrom A S8R o DI RT O
(0 ehal ] ve T B e A O B B 5 d IR oot L
Byt oUBIEs oK ot AT gL 5 o POV HE GABPAIRT eHBSBT i gh: specd
dynami c friction between the filmand a netal to 0.15 to Q.35 and

control | i ddtisheSHIFSe 1597 6" die T bH G of MaHert i1 E&ddt, rel ative

(
Todi 1 o1 s SEACE TORHAN SFRIPIRD 351 ¢ &8 IR TP ATVl the
followng weights: (a) from2.0 to 15 My/ M2 (preferably

thus the attainment of the adhesive to the base surface

and the solidification thereon can be quickly completed.

As a result, the adhesion force between the film and paper

can be enhanced and the adhesion time can be shortened,

which is appropriate particularly in high-speed window

film application at 1,000 sheet/minute or more. It is

preferable that the surface tension () is 380 uN/cm or

more.

The upper limit of the surface tension (B) is 450

pN/cm. When the surface tension of the film base surface

(B) exceeds 450 uN/cm, the surface tension of the film

base surface (A) becomes at least 515 uN/cm because of the

definition of the surface tension ratio. 1In such a case,

the film roll can be hardly unwound and the obtained film

is hardly used especially in high-speed window film

14



from3 to 12 ng/nmR), (b) fromO0.5 to 6 Mg/ M (preferably fromO0.5 to 4

My/ M), and (c) fromO0.2 to 2.5 ng/n2 2 (preferably fromO0.3 to 2.0 ng/ m,
still preferably from 0. 3to 1. 8 ng/nR) . A coating weight of the
surfactant of 2 to 15 My/M is suffice for achieving antistatic effect.

In this case, noreover, the inorganic mcroparticles are 22 not enbedded in
the coating |layer but appropriately coated wth the surfactant. Wen
processed with a window film applicator, therefore, the thus obtained film
suffers frafR1IGaki i nid (HY SeHoR T RF d89%7 - cdiddd By static
electricity. The water soluble polymer is enployed together with the
sur f act antPdGruRadihe coattidit wHohthaydhie [Merypaiacel & Jods he film
surface. Since the surfactant alone can achieve only an insufficient

ef fect of smtldien rthan Hehd norgfaima waigghdparn i thesfilmeswiafiasre s@'ubl e
polynmer is added as a so-call ed adhesi on enhancer for strengthening the
adhesi ve faridechehe festaltes hpddiei rag ol cf flettwedrhef i mathawy svdisght of t he
wat er sol ubl e polynmer preferably 2 ranges fromO0.5 to 6 ng/m. Wen the

coati ng weigidsHfvdng e M@teted Adud! o pHey Bndd 1 st W tdff fedthivei yhange, a
sufficient effect of retaining the inorganic mcroparticles can be

establ i shed,angbt st seratigNass A sustaicely) f ained ehie da-dhe fall-out of
the inorganic mcroparticles fromthe filmsurface. In this case,

mor eover, the anty atife FoReTdisdd tde surdactRidn afevdiQly dgf eriorated
and the slip properties are not deteriorated due to the excessively

I ted ' L ' : [ ight of th
ot gan ¢ 18 MOLPORAT L O 08 TR 0 35 B2 R ek ShFTi Cient 23
nb foi [ 14 ti , be di t . jecti
her oy ac GV CHE LT el o1 | avinh B49% 1 195 ofir Cree S 0

addition, liftle inorganic mcroparticles fal out fromthe film and
thereforélﬂ%} orrleéé. As described above, the peeling force ’

between film sheets is elevated by the synergistic effect
of the film surface (A), which has been activated by the
hydrophilic treatment, and the film base surface (B) and,
in its turn, the peeling force between the film and the
adherend is seemingly elevated too.

Next, the composition containing an antistatic agent
and an external slip agent (hereinafter referred to as the
modifier composition) which is to be applied onto the film
base surfaces (A) and (B) will be illustrated in greater
detail.

Examples of the antistatic agent include conductive
fillers such as carbon black and nickel powder and
surfactants having antistatic properties.

The former antistatic agents (i.e., conductive

fillers) leak static electricity due to the surface

15



filmsuffers fromfew scratches in this case. Next, the second nodifier
conposition will be illustrated. The second nodifier conposition contains
a polyether-nodified silicone, a surfactant and a water sol ubl e pol yner.
one of the characteristics of this conbination resides in that the slip
properties can be inproved thereby wi thout resort to any inorganic
mcroparticles and thus it is unnecessary to give attention to prevent the
fall-out of |norgan|c mcroparticles fraomthe film The inventors have
found ouCCRtASH FBIENL FPBIUE BV adFiATE S i idrogdia iléSteki t hout resort
to inorganic mcroparticles, nanely, a polyether-nodified silicone and

t hus di scleogdstfd s@agerds (ihe .secatd shedi e audagiagitisiodeakhe

pol yet her-nodi fied silicone disclosed in the invention has a structure
repr esent et atryl ¢t fled efadldiouiitng becanmad @ f{ Hhemvteraias dadpel aretrhyilongrcoups  of

di rethyl silicone have been partly nodified with pol yoxyethyl ene and

pol yoxypr epyheres ghetesf .24T1€H3si H3t Givo@abTH3 tioHdsel sBu€hJam L

C3H6( C2H40) a( C3HE60) bR . Jn CH3 In fornula (1), Rl represents a hydrogen

atom or aconei@it ialek i 1areayp Simdenditl Hovl &P UPEALE;inMal Ladiye | nt eger
of fromO to 80 and nis an integer of from1l to 30, provided that mtn is

an i nt egennRfurit! @3 %ﬁ&zr@({r@qeatm%é &l HY (tBid SMdc@Pi@ik @uﬂe 0; and
ais an integer of from5 to 30 and b is an integer of fromO'to

provi ded that jath j,5 A0 IJURIT G Jr{agme& Hﬁcﬁ%ﬁm ides LAl %h?llb s from

100: 0 to 100:50. I'n the polyether-nodified silicone of formula it is

U o SRR A ShIp L, edleies Lot B (0o
preferred to use the latter ones (i.e., surfactants).

The external slip agent is used in order to improve
the slip properties. When present on the surface, it
imparts lubricating action or slip properties on the basis
of the principle of the mechanism of rollers.

Examples of the external slip agent imparting
lubricating action include silicone oils, waxes and
surfactants as will be described hereinafter. As an
example of the silicone oils, dimethyl silicone oil may be
cited. Examples of the waxes include amide type
lubricants (for example, stearic acid amide, erucic acid
amide) and ester type lubricants (for example, butyl
stearate, stearic acid monoglyceride). Examples of
microparticles include silicone dioxide, talc and calcium
carbonate. Although oil-soluble lubricants (for example,

silicone oils and waxes) are appropriate for improving the

slip properties, it is unfavorable to use these lubricants

16



I n case where the polyether-nodified silicone alone is used as a nodifier
to achieve satisfactory antistatic properties and slip properties, the
pol yet her-nmodified silicone should be applied onto the filmin a |arger
wei ght than, for exanple, the surfactant. Due to the |low surface tension
of silicone nolecules, there is observed a tendency that the

wat er-repellency of the filmsurface is wunnecessarily elevated. Therefore,
the fil msonetinmes shows poor adhesion properties to an adhesive and

t hereby CRBNcsi tbpy (pyer2theagsad ipgsistiremotd éir SAI-FREALING PE to be
adhered to paper by using a window filmapplicator. In styrene resin
filnms, itwogsktneghenelbpeshoar pedpetitdesf idfmsheafiyimgonpdpticers (for
exanpl e, surfactants) applied thereon are recycled and reused. Since the
pol yet her - nodi f Ped feirbbdenexaspilpsonfiathlel ennishastyr egentr éachadefi | ns
contai ning the polyether-nodified silicone in a |large anount are whitened
and wor sepaéfiaitahftanspaiencvntWiiceh ixakesphe ikecyel @iafl beese fil ns
difficult. In the second nodifier conposition, the polyether- nodified

silicone hesksedelonrtrbenhawikh, apsuibagicanyiandal kiNamehaseanthe content of
t he polyether-nodified silicone can bé reduced. The surfactant to be used

n this cgseyoiuthg18ncapbilbai:a06180lechodohr amRRONgpEbee AR ORI C.

cati oni ¢ and noni oni c sur S as descri’béd above. is second

combi nat | g??m rﬁ%fc,""%tferthéo'e%%?ﬂ@lﬁ' %T?L?eiagenfturih%ﬁﬁal@dqggrﬁg{l%gat the water

soluble p ixed to th m ba urface and retai e surfactant.

Oning. (o pLhics GRRSLEL WihaNyc! b sur LGt AU 53 e L LoLB) Y isper sed on

the filmBase Sar ace, i'éving stable anti IrcC'properties. In

t he second i.fier .conposition, the preferable conposition ratio by
wei ght ofm?gggﬁﬁg §&ﬁﬂg§P§ﬁf, (b) the water soluble polyner, and (c) the

pol yet her - modi fed 26 siligone (1 e e (3L (D) 19,1,:,0 0318 2.0+ 0.1
of generally from 0.01 to 3, preferably from 0.05 to 2.5,
based on the antistatic agent.

As preferred constitution of the invention, the
following three types of modifier compositions may be
presented. Namely, the first modifier composition
contains a surfactant as the antistatic agent, inorganic
microparticles as the external slip agent, and further a
water soluble polymer; the second modifier composition
contains a surfactant as the antistatic agent, a specific
polyether-modified silicone as the external slip agent,
and further a water soluble polymer; and the third
modifier composition contains a specific

polyoxyethylenealkylamine or polyoxyethylene

polyoxypropylene glycol ether as the antistatic agent and
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5.7. Wien the conposition ratio falls within this range, the obtained film
is appropriately processed with the use of, for exanple, a wi ndow film
applicator. It is favorable that the conposition contains from 10 to 85%
by wei ght of the polyether-nodified silicone, from15 to 90% by wei ght of
the surfactant and from3 to 30% by wei ght of the water sol uble polyner.
By controlling the content of the polyether-nodified silicone to 10% by
wei ght or nore, appropriate slip properties, sufficient slip properties
and an an@i SPeKifd¢ pelvatheramestfdgse Sid igose a§ fHecertesnade obt ai ned.
As aresult, the filmscarcely suffers frompositioning error or w nding
in the ste&pigf ademrt.exanple, window film application. Mreover, the film
shows an adequate adhesive force to paper and is free fromany decrease in
transparency i nIhheocoeursses!, rdethelr e Byptistbtakl eggnthercahkent of the
surfactant to 15% by weight or nore, good antistatic properties can be

i nparted extidieal lshig mgeatt ey ahe Wger iloes® fhittied oteerditidioans (20" C,
relative humdity 20%9 . As a result, the filmscarcely suffers form

bl ocking or posibivonithe €ir@t moditfiersiempekienval epe twendawehichioh
application. In addition, this filmis excellent in the friction between
fil m sheetgs angantiblackivag properties and, therefore, 27 scarcely w nds
around each other in envel ope wi ndow film application. Mreover, it shows

an appropriate peeling fifr%rtc‘ﬁlgé‘i#‘i%?” cfoimk;%‘sitﬂ‘i%fns,’ uWl el nepsureg st abl e

unwi nding of the filmroll. urther controlling the content of the

wat er sol ybl_e r. Lo .0 309 I , rfactant can be
uniformyo i?pgﬁgg %gfgh €%§h§ﬁ'%ﬁ%9%%¥§égﬂ§?F%% Fﬁ%gd%%s? "cone has a | ow
surface ten Lon.tThus, th S rf%céant cgﬁ bg ggifgrn¥y fixed to the film
base surf&RelSTRItS S §9%8%eni REFIPEETaBEi SREASBITERERFF FRFtY°8f the water
sol ubl e ol ymer .for the surfactant. The obtained filmis less sticky and
t he surfag¥¥ﬁ%?q §“6H+¥{%rﬂﬁfﬁﬁnéﬁéfﬁ¥&f%ﬁ% an%th§5§HPl§homﬁng little

scatter in the slip properties and_ antistatic properties. From.tthe
vi ewpoi nt SFPORY 1R &FcE o lftFe Fdfertiegcid salts, sulfate salts,

phosphate salts, phosphonic acid salts), cationic
surfactants (for example, amine salts, quaternary ammonium
salts, sulfonium salts), amphoteric surfactants (for
example, betaine type surfactants, imidazoline type
surfactants), and nonionic surfactants (for example,
polyhydric alcohol type fatty acid monoglycerol esters,
fatty acid polyglycol esters, fatty acid sorbitan esters,
fatty acid sucrose esters, fatty acid alkanolamide-
polyethylene glycol fused fatty acid, aliphatic alcohols,
aliphatic amines, alkyl phenols, polypropylene glycol).
It is preferable to use an amphoteric surfactant or a
nonionic surfactant, since stable antistatic properties
can be obtained thereby. It is also possible to use a

combination of two or more of these surfactants.
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as described above, it is still preferable that the contents of the

pol yet her-nodi fi ed silicone, the surfactant and the water sol uble pol yner
are controlled respectively to 40 to 60% by weight, 60 to 40% by wei ght
and 5 to 25% by wei ght. The coating weight of the nodifier conposition onto
2 the filmbase surface preferably ranges from2 to 30 ng/ mstil
preferably from2 to 15 Mg/ M. Wien the coating weight falls within this
range, sufficient antistatic properties and slip properties can be

est abl i shed andExRapr2gst PfmtEef fapsopndm Micrreapssripsningledror when used
in, for exanple, window filmapplication. In recycling, noreover, the
transparemapr@paradnleo©Eiﬁglgﬁ@meﬁMQQdd@L stiAé chitlem, asensbEtAES ect ed
thereby. Now, the third nodifier conposition will be illustrated. The

t hi rd nodizkbéni tegnpedictiiven caaibaane andpolagekseummodirboad tei. | | Owireg
represented by fornula (1) as described above, a pol yoxyet hyl eneal kyl am ne

represent gd thy i dtaldnowifng He@lemina rigdhicOmiz rppbyexiyetly! ene
pol yoxypropyl ene gl ycol represented by the follomng formula (3).

(C2HA40) x- B12p Brophl bGoAG)KY tHe( 2h 1hn oo 1él amp2bveB dntepnesents an al kyl

group having 8 to 22 carbon atons; x is an integer of from1 to 30; and vy

s an i nt gges ol HaMel e 30n Gilin | HOUECREHED) 144C:u0 ROk g ORCIR0)

The conpo resented by fornula has a nol ecul ar wei ght of from
1,500 to h tal g E-the i Lepealing, - thpiied and the
repeatlng%gﬁgqgﬁaqgﬁgu%tggﬁg "40 t% g @ﬂ f& ﬁé 3ﬂ ?£ ﬁnfecu% (3) 29
should have an inner surface area preferably ranging from
0.5 to 4.0 m*/g in terms of specific surface area. The

preferable particle diameter ranges from 1 to 7 um, still
preferably from 2 to 5 um, in terms of number-average
particle diameter. It is favorable to use silicon dioxide
microparticles in view of the particle diameter and the
inner surface area. Because of having the inner surface
area, portions of the surfactant and the water soluble
polymer are incorporated into the microparticles and thus
the fixing force of the surfactant can be elevated,
compared with the case of using the water soluble polymer
alone. When the number-average particle diameter falls
within the range of 1 to 7 um, the microparticles scarcely
fall out during being in contact with rollers of a window
film applicétor and the fixing power.of the surfactant is
elevated.

Examples of the water soluble polymer include

polyvinyl alcohol, polyvinyl pyrrolidone, sodium
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Different fromthe first and second nodifier conpositions, the third
nodi fi er conposition is free from any inorganic mcroparticles and thus it
IS unnecessary to give attention to prevent the fall-out of inorganic

m croparticles fromthe film Furthernore, the third nodifier conposition
is advantageous in that it can be produced econom cally because of being
free fromany water soluble polyner. As described above, there are various
types of surfactants. In case where a polyether-nodified silicone is

enpl oyed RAHART B Srg SR WARS L 6t Yt Re Pot §anate @Y i s nade of the
surfactant represented by fornmula (2). Wien a pol yether-nodified silicone
is used tatRithHekced bl ase f afmpngeiad laningd Yad ndils @llesdeli AsJP- A- 10- 119978,
the slip properties and antibl ocking effect characteristic to the

nmodi fi ed ftefomable eiomithe edieyprinis chswluileidverin wdtemmridt ati c
properties characteristic to the fatty acid am de are al so worsened and

t hus t he ahjseiatg gfowdre. i nventi on cannot be achieved. In the third nodifier
conposition, it is unnecessary to further add any water sol uble polyner in

order to inprove: tie mpplHaatd of rpies tiress pblivsrdrsy begase it s
pol yether-nodified silicone is highly conpatible with the

pol yoxyet hy | enpad Kyd @nd e raineh ddwisod her npeid 140 30 ifd10N &an be

uniformy applied onto the filmbase surface w thout addi ng any water

sol ubl e polyesy N Heky Y etdydened) kyd A peeal the M@ ee2)bs di sclosed in

the invention can be obtained by an addition reaction between an aliphatic

anm ne havi%&fﬁggt Al %th%ﬂpdtfoVJ! oxd ean Wi dehydration

reaction between an aliphatic an ne and pol yoxyet hyl ene. Anong all, it is

favorabl e d %&Ffor?”o?lér@a&%y\gﬂﬁ 4@% 8c§no Bt%ag 'rl.qﬁ#%’???%& n vi ew of

the antist&tic properties "an properties o e affinity
ot Ur at od 4 ST 1 A HE Sl 38 Tr TS T 2 S | vy PakeRg ey
A no(4) S SETR RGN (o S, SH e AT hdiIE Hhihes ob ai ned
comes into contact with the rollers. The molecular weight
of the water soluble polymer generally ranges from 100 to
15,000, preferably form 200 to 5,000. Use of the water
soluble polymer facilitates the uniform application of the
modifier composition, in addition to the effects as will
be described hereinafter.
To satisfy the requirements in case of processing
the film according to the invention with the use of a
high-speed printer, a bag-forming machine or a high-speed
window film applicator, the first modifier composition
contains not only the surfactant as described above but
also the water soluble polymer and the inorganic

microparticles. By adding the water soluble polymer and

the inorganic microparticles, the surfactant is strongly

20



formcoconut oil or beef tallow). It is still preferable to use a

pol yoxyet hyl eneal kyl am ne of forrmula (2) wherein x is an integer of froml
to 15 and y is an integer of from1 to 15. The pol yoxyetyl ene

pol yoxypr opyl ene glycol of formula (3) disclosed in the inventionis a

hi gh- nmol ecul ar wei ght noni oni ¢ surfactant having pol yoxyethyl ene as a
hydr ophi i ¢ group and pol yoxypropyl ene as a hydrophobic group. The

hydr ophi | i ¢/ hydr ophobi ¢ ,bal ance can be 31 controll ed dependi ng on the

val ues a, TB*8RdtE CAet ke 1M sHiipge Pﬁdtﬁéuﬁn€€ﬁﬂﬁéﬁ,oﬁhéaééﬁﬁént of the
repeating units (d+f) anounts to 40 to 95% by weight, preferably 50 to 85%
by wei ght 2ppRrakesefoklanmbeepirsenitem fHemysEappiings ofloreeenntiBe atic
properties, the conpatibility with the polyether-nodified silicone and the
slip propenbirganithaigwepagtiitdklse ceonpesprevrnteati drpa) fahéing out

pol yether-nodified silicone to (b) the polyoxyethyl eneal kyl am ne or

pol yoxyet fiybenehepdliyox gprdpyeeneegitycahe( syaergiaticbeffestlof 6h& to 9.0.
In case where the filmis to be used in nmechanical processing such as

wi ndow fi ketrappkiogabilenpoilymes ahadvehablieorgause mhierepapesciisn ratio as
defined below. Nanely, it is favorable that the third nodifier conposition

contai ns from 8snt end0@%-by wehdlht cof cbhgospel¥at hene"Rdsti edishbigone and
form 15 to 90% by wei ght of the pol yoxyet hyl eneal kyl am ne or

pol yoxyet hyLeng rBOL%OXYPLARKKENS £3!(¥GOk heBYLERALEANL] NgLh heneonposi ti on
ratio to this I'evel, appropriate slip properties, sufficient slip

propertieaiggq gglﬁpﬁgbbggg%%g’egggccha§hgﬁg?§?§gphg peeling force) can be

obt ai ned. a result, iI'm scarcel rom positioning error or
wi nding ip.t f . f.or _exanple,, .. il .apphicati gn., over,
the. adhesar oPRE R CTERm to on 3B Sklr 8 ¢t ‘T RRPE EBamia RS 1 11 i s
free fron1an¥ gecrease in transparency in the course of recycling. By
controlliﬁﬁ hé>content of the pol yoxyet hyl eneal kyl am ne or

| yox hyl en
pol yoxyethyl e eWhen the composition ratio of the water soluble

polymer is from 0.03 to 3, it exerts a strong fixing power
to the surfactant and thus the surfactant scarcely peels
off from the film surface. In this case, the effects of
the surfactant can be easily exerted and thus the
antistatic properties are improved.

When the composition ratio of the inorganic
microparticles is from 0.01 to 1.25, the fixing effect of
the surfactant can be achieved owing to the synergistic
effect of the water soluble polymer and the inorganic
microparticles and thus the inorganic microparticles
scarcely fall out from the film surface.

The desired level of the antistatic properties or
the slip properties (i.e., the coefficient of dynamic

friction) varies depending on the purpose of use.
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pol yoxypropyl ene glycol. to 15% by wei ght or nore, good  antistatic
properties can be inparted to the film in particular, under |ess humd
conditions (20'C, relative humdity 20%. As a result, the filmscarcely
suffers from bl ocking or positioning error in the step of envel ope w ndow
filmapplication. By controlling the content thereof to 90% by wei ght or

| ess, inprovenent can be made in the friction between film sheets and

ant i bl ocki ng properties and, therefore, the fi I m scarcely wi nds around
each other in edVeldse RifndSWG theagidiic a5 6n oMk ®F&RI1npt faRBus an
appropriate peeling force between fil msheets, which ensures stable

unwi ndi ng @ desisthndolint o pagrs a@mh%@tut@ma§maémwwferlé|lnge|at her the

pol yet her-nodi fi ed silicone, the polyoxyethyl eneal kyl am ne, or the

pol yoxyet If)doe;he:h@anmuypfmpﬂmml@l,y@mitdn@tdmplfdﬂddngaloamebei t is difficult
to satisfy all of the requirenents for the antistatic properties, slip
propertiesarrrid kluackiing ceftf ectusdndy tsharspadme beyg- Byrnisign@yt hese
conponents together, the uniformdispersion of the polyether-nodified
silicone %ntth:%lfllﬂn@ el ace AR ket faCHiighalsed andiyrhaidl ifpiktaperti es
and the antistatic 33 properties can be synergistically inproved. At the

sane timpeiReartdlraaki ne Ll adt0ar P .ast abl igshed anlarom the vi ewpoi nt
of the balance of the properties as described above, Is still

referabl e t ent f I e and the
p Enhe porl‘?lgx%?l% %l% 1kfte{ﬂ'%fp%ll3é%ttr}%rst g’lé a‘?:cie%'ualtﬁg?l

content of yet hy enea am ne or the polyoxyethylene

I l 4 60% b h
b 60 Lo #9550y SlFore himadTbhrepE! £aB prERnYs Bpprred- o cath o
surface of thefil @ﬁ%a%% 5 g\l\%lh%h ﬁf frfoth tov?é%tl\/%/_ Vi ngg;}gﬁlg;ably

i

from2 to 15 rrg/I ent Ré “appli Cati'on dose t he
ant i StatI% riroperlﬁl .es are ntroI I eﬂ to.th __ade dgte IeveI, and t hus

posi ti oni g TePPSt 1SEEHCRy a? i ?é%_’mI eba(ffllg TET rp%cﬁ&c?\ﬁ"ﬁi | m

applicati on In this case, noreov d:an % %% rpll‘l ate t SI on properties

of the fillth00%&5eRtdme e Rured ed out

causing any troubles such as wrinkling by controiling the
coefficient of high-speed dynamic friction between the
film and a metal to 0.15 to 0.35 and controlling the half-
life of electrostatic attenuation (20°C, relative humidity
25%) to 90 seconds or less.

To satisfy these requirement, the modifiers are to
be applied on the film base surfaces respectively in the
following weights: (a) from 2.0 to 15 mg/m2 (preferably
from 3 to 12 mg/m?), (b) from 0.5 to 6 mg/m® (preferably
from 0.5 to 4 mg/mz), and (c) from 0.2 to 2.5 mg/m2
(preferably from 0.3 to 2.0 mg/m?, still preferably from
0.3 to 1.8 mg/mz). A coating weight of the surfactant of
2 to 15 mg/m® is suffice for achieving antistatic effect.

In this case, moreover, the inorganic microparticles are
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the transparency and anti bl ocking effect of the filmare not adversely
affected in the course of recycling. Next, the total coating weight of the
nodi fier conposition according to the invention will be described in
detail. The conposition ratio of each nodifier disclosed in the invention
and the coating weight thereof on the film base surface have been

descri bed above. In case where the 34 filmaccording to the inventionis to
be used in. nechanical processing, in particular, envel ope wi ndow film

appl i cati gt i RedGRR ottt LNt P He? X% R ARBFRPT Ikt Yht £HRteGhe

nodi fier conpositions onto the film surfaces (A') and (B') are controlled
respect i vefith cchelefunfaet anhgedhesns prodesseddeddh e ifvsiosi fidow.

Al t hough the antistatic properties and anti-clouding properties are

i nproved vagil sretiowcs easeréfotde Toatimgs oiginedffihe swilidgerfrom
conposition, it is preferable for the follow ng reason that the coating
wei ght's arkittelkd rictreld img aof i pas f tof oreirve | o M delosed Ny estgpard i cul arl y
speaking, it is favorable that the coating weight of the nodifier

conposi ti et widdeyfil msurface (A) ranges from4.5 ng/m2 to 30 My/ M2
while that the coating weight of the nodifier conposition onto the film
surface (B') ranggs Jd1dw 2O W dVBd 10/mddr MK Minp MRS thieyaaad ne e ght
onto the filmsurface (A') falls within the range as defined above,

suf ficient [ i r i t [ égghyet the film
shows no sﬁ%%%ﬁiﬁ%ﬂ%ﬂ%)ﬁnﬂ?ﬁgﬁﬁtﬁg%lg?lt@génto t he Il msurface (BIl)
falls wthj. ; S i . abo ffdci ent td I operties
can be es%%%{‘kﬁae%?lgﬁ%sat%lge%%%g%%ﬁ %l\lfrnfea%%' t%@??ltnﬁoé%%%e%&c% be
shortened._, This_ is because the problemof. the prevention. by the 35
o 1 6 OO 1D I T Te ST HeH b b et St JF Helq i ibase

f b ! d | bed ab .. The fil [ to th
nvent i on, S T HEE T "L CorRET LR TG as TeLeTT betP Hioe P The S

foll owing  physi cal, Rropert]es 14, ca08, of MSi0g, oY, DALl el sqqpost ti on
the adhesive force. To establish the aimed effect, the
coating weilght of the water soluble polymer preferably
ranges from 0.5 to 6 mg/m?. When the coating weight of the
water soluble polymer falls within this range, a
sufficient effect of retaining the inorganic
microparticles can be established and thus scratches are
scarcely formed due to the fall-out of the inorganic
microparticles from the film surface. In this case,
moreover, the antistatic properties of the surfactant are
not deteriorated and the slip properties are not
deteriorated due to the excessively elevated adhesiveness
on the film surface.

When the coating weight of the inorganic

microparticles is from 0.2 to 2.5 mg/m?, a sufficient
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conposition ratio and total coating weight as defined above have been
satisfied. Regarding the electrostatic properties on each film surface,
the filmsurface (A') has a half-life (JIS L 1094: neasured at 20*C,
relative humdity 20% of 90 seconds or less (still preferably 60 seconds
or less), while the filmsurface (BlI) has a half-life of 300 seconds or
| ess. When the half-life of the filmsurface W is controlled to this

| evel , papers can be surely enclosed in envelopes and filmsheets do not
wi nd ar ourmdizeth of higrofganid ori enemptte] clas axdoned i i ggpesed emder . Next
t he roughness of the filmbase surfaces (A) and (B) will be described in
detail. |tfdmsn mecoieenidsds | thdteby nuantéwing hete tdff exanteef -ingmey iaer age of
surface roughness paraneter (hereinafter referred to sinply as "surface
roughness sy afRiErgJopesrt iwgul ahedaditthion,a 1SRedisf iigoraRagc The surface
roughness paraneter is nmeasured by using a surface shape anal yzer

( SAS- 2010 yrswdmatiaret Py o f_l'ﬂ%iﬁ thd< 91 1 ARC T G o L€ fraughness

curves on definite lines on the film base surface before the application

of the nodi:fier i Vi di t artosurr ed by a roughness
o ifine o 4 i fihm m%ﬁaﬂgh@ﬁ P el fﬁ}d

curve of 1 nm 1n length an e center Tine w ‘measur enent | ength

(i.e., 1 M to re d t gver vi.ation.,n, each of the
| ongi t udi nal anaﬁe?ftdngzv%eer gg’eeec'ré{Hrdgc C’l%ﬁfslj%lgncggnﬁqgsglﬁlcoe{]l (‘:’Juﬁla ibﬁ:‘g t he

| ongi t udi nla}{%u%ncdrattr apsver se values. In a preferred embodi ment of the

i nvention, & - SurTace roughness paraneter of the filmbase surface

preferably rang from0.4 to .2..2 ~im_still preferably from0.42 to 2.0
pm In the inverilhsnleor‘?,ect(ﬁléi ﬂ?rdfl%&eercmcﬁsértilsoﬂ &R Fe @ film are i nproved

and slip praperties are inparted to the filmby applying a nodifier
conposi ti (?r?%vcy %Wﬂiﬁiﬁcgérﬁlé%rﬁ'oﬁarsﬂrcﬁa&t%iw & ptEcl e di aneter
falling within a specific range (i.e., the first nodifier conposition) to
gi ve a co@InPLReiRity™ed | i R§ewPEhtheachapaeterédstargeofothby appl ying a
pol yether-nodified silicone to give a coating weight falling within the
specific %@F—%%Cﬁﬁﬁi&f%@@éhaq s Peen frnpettdis can be

improved thereby without resort to any inorganic

microparticles and thus it is unnecessary to give

attention to prevent the fall-out of inorganic

microparticles from the film. The inventors have found

out a modifier capable of achieving slip properties

without resort to inorganic microparticles, namely, a

polyether-modified silicone and thus disclosed the same as

the second modifier composition.

The polyether-modified silicone disclosed in the
invention has a structure represented by the following
formula (1) wherein the methyl groups of dimethyl silicone

have been partly modified with polyoxyethylene and

polyoxypropylene groups.
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that relatively gentle convexo-concave on the filmbase surface per se
contributes to the effective performance of a high-speed nechani cal
processi ng operation. That is to say, when the surface roughness paraneter
is 0.4to 2.2 pm the filmsurface becones snooth and thus 37 suffers from
little frictional scratches during high-speed operation on netal rollers.
In this case, favorable slip properties are established too. As a result,
the film scarcely undergoes winkling or positioning error even on, for
exanpl e, a vacwwﬂ(k ckimg theH, I mat a high spegdGmy, envel ope w ndow
filmapplicatign.”In|géneral, slip properties are eval uatled on the basis
of coefficlient of. 1_C iLctilogj— Qmeq? t [®ss than
10 nininug%%3 S?ch i ggn#%nly efpl oyed in the art,bis ijnsu P?cient in
eval uating the lip|p ertijes [dpgy. } per aiypn i n mechani cal
processi ng mﬁtﬁsﬁﬁe e of, T4t eggwg?%,‘gnggéﬁﬁgggﬁih ”ﬁgg ine or a

hi gh- speed wi ndow filmapplicator. In the invention, therefore, a
coefficient of high-speed dynamc friction ranging fromO0.1 to 0.35

(between the filmnewhadretal, (Wreephakestkal ol 65arbges) a@_eh%gi ged at a
hi gh speed of 30 mimn) is enployed as the referénce” It 1s obvious in the

coef {1 of enlofy N lySRERAMRFIAy 114614 OBl e eog(fi clgnt of dynam c

friction is elevat'ed when the surface roughness paranmeter exceeds 2.2 m

When the fi [ t { AV, ion is used ] e ope -wi_ndow film
applicati olnr{,trel [ g%rfg%eﬁg%lé;&&at hrgnlcéoe% ilglﬁceér#]erofon%iefg%-n%&eécd) dynam c
friction t id f i thin the range as fined abqve. It is stil

pr ef er abl cegq’h;her{)%lt#%u%%%e% B HE fJirftfﬁ%‘aR/eoﬁ %%{Bﬁc&ﬁ 131021 &S of

hi gh- speed..dynamic frjgction fallin ithin_ this range. Wien the filmis to
be used f%he}/otrrisggrlo d’l/ré'b?é)s,l%o%ﬁeq}‘gr&]t %% k-dbt &9 @ gt s SEfSIRY v
required. | he -faormn chine of the automatic feeding type as
descri bed Odﬂo{féj,m P%?C%x%fmﬁrgj E ¥ 137 "SRR o detam A &qt B hi gh- speed
dynamic frictiop of 0.15 to 0.57 can be used w thout any troubles. The
surface rélfé’ﬁ’rfé@ patEE R SR he Mg olqfedrom 5 to 60 and the

ratio a:b is from 100:0 to 100:50.

In the polyether-modified silicone of formula (1),
it is still preferable that m is an integer of from 1 to
30; the ratio n/(n+m) is from 0.3 to 1.0; a+b is from 5 to
15; and the ratio a:b is from 100:0.

In case where the polyether-modified silicone alone
is used as a modifier to achieve satisfactory antistatic
properties and slip properties, the polyether-modified
silicone should be applied onto the film in a larger
weight than, for example, the surfactant. Due to the low
surface tension of silicone molecules, there is observed a
tendency that the.water~repellency of the film surface is
unnecessarily elevated. Therefore, the film sometimes

shows poor adhesion properties to an adhesive and thereby
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wi thin the range as defined above by appropriately adding a
rubber-nodi fi ed pol ystyrene resin, which is a styrene. resin, to the resin
conposition. In this case, it is preferable to add about 3 to 24% by

wei ght of the rubber- nodified polystyrene resin, though the content varies
depending on the diameter of rubber particles contained in the

rubber-nodi fied pol ystyrene resin. Alternatively, the surface roughness
paraneter can be controlled by adding a conponent dispersible as particles
in the rulbBesEafodasidd orygaly stikche Whesl it fisr tex&eplasihegedndoi ¢ vi nyl

hydr ocar bon/ conj ugat ed di ene bl ock copol ynmers or organic or inorganic

m cropart ipelpes dtyhersirtarm twhiendstwy riginen reggilicaltwrcase of usi ng
mcroparticles, it is preferable to add from about 1% by weight to 10% by
wei ght of the mincrsayaeneciresint FdUghs,t He dentferqueariles odepernddng on the
di aneter and constituting resin of the mcroparticles. 39 The mcroparticle
di aneter phefrerahing AA8s g eBdikicrd o} RikEmphen sihigcenhesy of the
mcroparticles falls within the range defi ned above, the mcroparticles

can be unionilen draneicted Al I ddurld L@ suk aces 1 0cc dlye gentl e

convexo- concave, thereby achieving a coefficient of dynamc friction at

the desir gl @ttler niiatde dhatehel (o enBeigRar tithes(3khs Wi thin

the rang i ned above, appropriate convexo-concave can be-” obtai ned. By

bi axi ally r.et.chi u fai l. CQFRO i 4 _ r.i bed .above, the
granul ar 5%%6§%énﬁggﬁ% gﬁgﬁﬁﬁq%HQaf ec?x?ﬁ%Qp%%npgﬁﬁﬁégg 5%26893%d t hus
contribute _to the farmation of relati%ﬁu%ggentle conyexo-concave. Next,

t he adhes%gnatﬂﬁggﬁ ARG FFG%WW&E&?% eVQFPeB?dCFPing a case of
applying the filmto an .enyel ope wi_ndow b y -of exanpl e. (The method for
neasuring%FﬁgsE&ﬁ§99%1f@ﬂ%xbﬁﬁﬁﬁ§bd*ﬁbF§%§dx% beégeééséﬂﬂﬁ d in detai
hereinafter.) In_a window film applicator, a filmis adhered to an
envel ope PapétCiilrost simul taneously with the application of an adhesive to
the film The adhesion is carried out by putting the filmon a netal
cyl i nder under RPghhepéegorns: ariddd ierec@mpgsihéonentBropelpgapberal ong t he
tangent line of the cylinder, and

modified silicone is used together with a surfactant and,

therefore, the content of the polyether-modified silicone

can be reduced. The surfactant to be used in this case

may be an arbitrary one selected from among the anionic,

cationic and nonionic surfactants as described above. In

this second combination, the water soluble polymer is

further added so that the water soluble polymer fixed to

the film base surface and retain the surfactant. Owing to

this constitution, the surfactant can be uniformly

dispersed on the film base surface, thereby achieving

stable antistatic properties.

In the second modifier composition, the preferable

composition ratio by weight of (a) the surfactant, (b) the

water soluble polymer, and (c) the polyether-modified
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thus bringing the filminto contact with the envel ope paper. At the point
of the contact of the filmwth the 40 envel ope paper, adhesion is
performed under a shear force in the tangent direction of the cylinder.
Accordingly, it is highly inportant in high-speed wi ndow fil m application
to quicken the attai nnent of the adhesive to the base surface and the
solidification thereon, thereby preventing positioning error between the
filmand the w ndow frarre Al t hough an aqueous emnul sion type adhesive can
be qui ckl Blddstamsed(bye thel@nvE lopkc)papes land Gi0&da Rerkon, 0.1 ttat akes a
sonmewhat long tinme (i.e., the adhesion tine) that the adhe5|ve attains the
fi |l m base Sulf abidebe tdugs eoppostilid cantriastiat ife lagemtitpiesehtisomanbe, film
surface. It is preferable that the adhesion tine of the filmbase surface
to t he papdre ichbtreotnddnmielm timre @ crecionosl y \Wercddeed adhgsitore tusee falls
within this range, the adhesive can sufficiently quickly attain the film
base surfacs aful tdwsmmplOSid iwiridigy eF 108 SeplricRineari ses between the film
and the w ndow frane and the conmmercial value of the envelope is not

worsened. It istild fefenal eddhatcHheRghasiann tddmau%antroknonger than

25 seconds, still preferably not Ionger than 20 seconds. It is also
preferablqothgg gdwe pifd efancer é/\ﬁfd] fednae film
surface (A) carryi n% thlgjconposm g}ehﬁ ed t ereoetnd {%lﬂﬁg paper and

t he adhesign tij RAS: f r qcfta: t p is 1.0

second or gbnge;?a% 'CH?& k&le)hem it tél]%rr\z?}&!fJ J C:(tl%fr)tl r%%s?lur g,gg% to the

paper is See nds t he .producti on process accordi ng
ks bcgpq'%’l#}{ka%f% N ecF|SOW% a| IpOlAmket rene resin,

to the i nventl on Vi escrib whi ch

|1 bl d f
Cabilizer, an aégﬂf.d?;iﬁar@'&ﬁm%ga%"ﬁ”éqa iy Y (g S e RREA4E n an

ext ruder an hen st re]&c%h r}} tentering rret hod .or the,h inflation
met hod t o SFVEAS i yd S iRt GhMAfes SPALPRESE S 1d®i ng t he
tentering nethod, either_ _sinmultaneous biaxial stretching or successive

bi axi al  SEOEEH IfF meEp el SEctHdP RTIRE eSS Atk athantikd ocking

effect (a decrease in peeling force) can be obtained. As
a result, the film scarcely suffers from positioning error
or winding in the step of, for example, window film
application. Moreover, the film shows an adequate
adhesive force to paper and is free from any decrease in
transparency in the course of recycling.

By controlling the content of the surfactant to 15%
by weight or more, good antistatic properties can be
imparted to the film, in particular, under less humid
conditions (20°C, relative humidity 20%). As a result, the
film scarcely suffers form blocking or positioning error
in the step of envelope window film application. In
addition, this film is excellent in the friction between

film sheets and antiblocking properties and, therefore,
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stretching is carried out at a tenperature higher, by from 20C to 40C, than
the Vicat softening point of the styrene resin. Wen stretched at a
tenperature lower than the lower |I|imt as defined above (i.e., the Vicat
softening point + 20C), the obtained filmhas a high rigidity. As a
result, the filmsheet can be hardly fed into a guide roll in a
bag-form ng machi ne of automatic filling type, which causes sealing
failure. In the step of window film application, the filmcannot follow up
t he envel geargsdy wimdls U welises podihteirninngneelope Wiadowh&idtr et chi ng
tenperature exceeds the upper level (i.e., the Vicat softening point +
40C), t he apiptldiczed dri.| nMbeeones, | éssshawst ahf appsopriessl peet Degfi | m cannot
follow up the guide roll in a bag-form ng nachine of automatic filling
type, whifelrceabsasezenl il fshidet’se. whi chhiesseaes, sthelbi Ly iguihgrs from
winkling in the course of the window film application. In the stretching
t enper at uLg R¥OE 1A%, defiiined above, the percent of stretch is adjusted to
2 to 17 both in the longitudinal and transverse directions. In order to
enhance the 11 ' BySifeRolh RontiBANEHAd AL BBLRLLRN,PERRCLLLEY. and ach! eve
uniformstretching, 1t 1s still preferable tha t Re percent of stretch is
adj ust ed R A .30, desi r.ahl e at _the_stretch_ratio
(Iongitud%%é%ﬁ%ﬁ §H§8§%2§f?gtg%/§95ng e?&égﬁéfcéﬁﬁ 8Pr%§F%QP%hfaPalls
within a nge.of fromd to 1.3. In_the inflation thod, the. filmis
stretched%%-%t?"(f)&of%-l oﬁ&%ﬁ%ﬁsg cgﬁfpoFEPHagtﬁbetgﬁggﬁggﬁfémP 1fA&9pubbl e
chanber so.that the stretching i.s started at a tenperature _higher, by from
30C to 906 IERARS REVPodC s GREEAFRg eBOTAR: W o ¢ H® DRbBT 2 Lt er
tenperature is adjysted to _.a point higher, by from20C to 60C, than the

Vi cat soFFQn'ﬁgub&ﬁﬁlean&FGQrtPotéﬁh§ﬁé@ breef spmfacrengtmis bis i nparting
orientation properties and achieve uniform stretching, it is stil

pr ef er abl 8SERANItLe o5érPdAher byt becRIfdnadyusfedheowhtom goloble. 43 The

t hi ckness of the film having been stretched
polymer for the surfactant. The obtained film is less

sticky and the surfactant is uniformly dispersed therein,
thereby showing little scatter in the slip properties and
antistatic properties.

From the viewpoint of the balance of the properties
as described above, it is still preferable that the
contents of the polyether-modified silicone, the
surfactant and the water soluble polymer are controlled
respectively to 40 to 60% by weight, 60 to 40% by weight
and 5 to 25% by weight.

The coating weight of the modifier composition onto
the film base surface preferably ranges from 2 to 30 mg/m?,
still preferably from 2 to 15 mg/m®. When the coating
weight falls within this range, sufficient antistatic

properties and slip properties can be established and the
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according to the invention is not particularly restricted. To use in food
packagi ng, the filmthickness ranges from 10 to 60 ~tm preferably from 15
to 50 pn. Afilmhaving a thickness |less than 10 | Am has only an
insufficient strength and therefore is Iiable to be broken when a food is
wr apped therein. On the other hand, a filmhaving a thickness exceeding 60
~tm shows an excessively high rigidity and frequently causes sealing
failure. To use in envelope w ndow filmapplication, it is preferable that
the film thilskrsifers fiuan 168 title PesE0ianing farnathatieng used Hingkness | ess
than 15 ~tm sonetinmes suffers from winkling in the course of w ndow film
appl i cat i diodexampld,hevistoal fiHirc lapgdd cartd dnow Ehgrdcygliden the film

t hi ckness exceeds 50 ~tm there sonetines arises positioning error between
the fil m andkddieenwHoperdnsgdrenaownze aoit itdle oMimdow roplemtaepl oFat i on
because of the relatively high filmrigidity. It is still preferable that

the film tdickmiass Jr@ngrRs farﬁrgo%@dﬁtmet&bfy) ~tm One face of the base film
whi ch has been stretched into a definite thickness as descri bed above, is

subjected to apnuydr apfd InG A eRldTEr HogpudraRhi L4iiq 1t beat ment nay be
carried out by ‘usi'ng a publicly known netﬁbd such as the chem cal nethod

with the use afccong . SYhLUEh S AChHaPF 1 6ONEonBLLIEGoACLT, €4, 08 Lhe corona

di scharge e S suita i nventron use the corona
di schar ge [ bot W, n ntlnuo ted ne by one at
a high s 22‘ %%%ﬁ oq% CJ%%iigiﬁeat ﬁﬁyg)ncengﬁaFl g of*¥ conc.

| f d . t d bl di
cont 1ol | eSS AP LD VR o BAAHICHIEE %ﬁ%i% e PR EEBRE on of the

film base surface (A urf e tensi on_of the other film base )
surface (BY. th& iﬁ%ﬁﬁ%ﬁHQEﬁ enPEaP ﬁﬁ@ﬁ@&ye§ﬁrh§@§ tensi on of 480

~LNcmor 610 ~LN cm can be obtalned by, for exanp i_nmer si ng the base
filmin nPOLYCHAPRPFETS Pl Ys6h reRESSER tes §0*éhﬁeéﬁéépwaésy for 10
seconds or_ 60 seconds. In case of using the corona discharge nethod, the

desired $@¥BH tEsi ons can be obtained by using a four-crest el ectrode,
adj usting the distance between the base film

y (C2H40)x—H

™ (CoH40),—H

In formula (2), R® represents an alkyl group having
8 to 22 carbon atoms; x is an integer of from 1 to 30; and
y 1s an integer of from 1 to 30.

CHs
| (3)

HO (CHzCH20)g(CHCH20)(CH2CHO)H
The compound represented by formula (3) has a
molecular weight of from 1,500 to 15,000 and the total
weight of the repeating unit d and the repeating unit £

amounts to 40 to 95% of the whole molecule.
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and the electrode to 1 mmand then subjecting the film base surface (A)
and the filmbase surface (B) to the <corona discharge respectively at 4
WM /minand 2 Wm2 /mn. Next, the nodifier conposition dissolved in a
solvent (for exanple, water, isopropyl alcohol) is applied by a publicly
known met hod by using, for exanple, a roll coater, a spray coater or an
air knife coater. After drying the solvent, the opposite surface, which
has been coated with the nodifier conposition, is subjected to the
hydrophi | i c treabaéfierant fhem the Fiketi anWosedohAt Rodifberol | .
Alternatively, both surfaces of the filmbase may be prelimnarily
subj ect ed tompbeihidh@phthbcthﬁeatﬂBH&fieEtcbﬁgE@!QEéH'?st?ﬁéet?90ﬁ0|vent
is dried with a hot air streamof 70'Cto 140*C. In the step of w nding
into a rol bnyt haowyRdi BImiteBpLeRiESeRr ghar aRlY Plﬂgtﬁg é?eg kg, -¢to 10
kg - mas in comon cases. By winding into a roll, the FrrivBase “Burface
(A) cones pat, : oW I S r e -(B) and thus the

gave SRRLAtio LB E?Svéh%”}ﬁ?n?agﬂ ESE OFaééof%Snf?ansfers ont o

nodi fier conposition applied on t ase sur
the filmbgse, sHLia¢e£B) i ack transfer). Wen the filmroll is
unwound anﬁ usgé, tﬁe 204 éﬁ ?PFn?%u@facigr?QQ m%ﬁﬁf{&ﬂ% Qﬁﬂﬁilethus
pr esent ed. % e essure to, be lied to the roll 2. preferably ranges
from 0. 05 ?§B§6 gﬁg gﬁ?%f%é%ogtbfiﬂgggﬁ%ag?aFﬁaFQ tRAbet Bt GRR PBr 4 hours
or | onger, %hsu ggdifier confgsition can be transferred onto the base
surface (BYT3rYESdeSFPRAFGRT LY HREGRESBsPRgPeSRT | Bee aErPheahceabrBssUr @
i's naintaineg m@thin t he range as defined above, any troubles (for
exanpl e, DOCRPIRGYOS¥EPEely arise in any rol | shape or winding tension
ensuring the uniformtransfer. Mre particularly speaking, the film coated
with the nodifi®F Lhpohed orbeee mothrire mpe avanldumnypeored for a
definite period of tinme. Then, it is slit into pieces having appropriate
wi dth and $ehfRataependimgcase theeds puppbget fiot+ovdil byd reveisend ol | i ng.
Then the thus reverse-rolled filmis stored for a definite period of

is employed without adding any water soluble polymer, use

is made of the surfactant represented by formula (2).

When a polyether-modified silicone is used together with a

fatty acid amide as disclosed in JP-A-10-119978, the slip

properties and antiblocking effect characteristic to the

modified silicone are inhibited. In this case, moreover,

the antistatic properties characteristic to the fatty acid

amide are also worsened and thus the object of the

invention cannot be achieved.

In the third modifier composition, it is unnecessary
to further add any water soluble polymer in order to
improve the application properties. This is because the

polyether-modified silicone is highly compatible with the

polyoxyethylenealkylamine and thus the modifier
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time before using. That is to say, transfer is perfornmed onto the

i nnernost | ayer of the coated filmroll under appropriate w nding
pressure. In the subsequent step of reverse rolling, the outernost |ayer
in the previous step serves as the innernost |ayer and thus transfer is
performed onto this face simlarly. Next, the invention will be described
in greater detail by reference to the followi ng Exanpl es and Conparative
Exanpl es. First, evaluation nmethods enpl oyed in Exanpl es and Conparative
Exanpl es vﬁqu%‘-tiliqrbsqarrét%.ur(lﬂ’% (ARR e bfonddr fidiee fidisikasesur f ace
tension was determ ned in accordance with ASTM D 2S78. After washing away
t he nodi fisFr&aAs ivedhabt rddinamamufaier wiqlwbfeorrodyargyl.e, pure water or
i sopropyl alcohol, the filmsurface was sufficiently washed with pure

wat er and dri ed Heoldaawek st e ngetldrytiamdmieom foff osumflac g 2t)ensi on i n
accordance with ASTM D 2578. (2) Measurenent of the coating weight of

modi fi er dhonpasidd adm Alsd yirerentriesi redr [be wivad nigd ®ya amoldddsas ost or ed at
250C under relative humdity of 60%for 2 weeks. Then the 47 roll was

unwound ankddiel Migtwedn t4e JMOGHAEIC £LAMOTViRy &PRIJ e arided thus
obtained filmwas neasured. The coating wei ght was determ ned by extracting

the nodi fdt@ins QRO ArerRPRI iR O 0NE JARRIARAH Loty OF  the film
for evaluation with isopropyl alcohol, weighing the extraction residue and

i m ar o (8 TR LB uat T of ha oY PRE phe vt P e Tl m

TSP M B AR (ISR IDEG LR dahdR! fiRe f RPGE0r dance

with JIS ative he nmeasurenent wa

f or med i atig h Model. H-0110, _.manuf ed b
i shi do. etk RS S T R o0 6 P S e ABLSHiiRG e

el ect rOde-pSr%rE%recidelsStoafmc%et c%il%no and the affinity with the

polyether-modified silicone. For example, use may be made
of saturated aliphatic amines such as laurylamine,
myristylamine or autearylamine either alone or as a
mixture with unsaturated aliphatic amine(s) such as
oleilamine (for example, higher aliphatic amines obtained
form coconut o0il or beef tallow). It is still preferable
to.use a polyoxyethylenealkylamine of formula (2) wherein
x 1s an integer of from 1 to 15 and y is an integer of
from 1 to 15.

The polyoxyetylene polyoxypropylene glycol of
formula (3) disclosed in the invention is a high-molecular
weight nonionic surfactant having polyoxyethylene as a
hydrophilic group and polyoxypropylene as a hydrophobic

group. The hydrophilic/hydrophobic balance can be
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(4) Evaluation of adhesion tine between filmto envel ope paper Adhesion
time was neasured by the following procedure. (i) A styrene resin filmwas
cut into a piece (20 nm in width, 50 mmin length) and fixed to a gl ass
plate of an automatic bench coating apparatus with scotch tape. (ii) An
envel ope paper was cut into a piece (30 mm in width, 100 nmin | ength) and
one | engthw se end of the 48 piece was put together with the styrene resin
filmof the above (Igé (itii) The styrene resin filmwas |aid over the
envel ope pEPErLoch derensiing crdtdss walwess insdr taedl detnmedre t he styrene
resin filmand the envel ope paper at one end of the overl apped faces. Then
a Mayerbarfomigli.ng 70 g was i mmedi ately operated so that the styrene
resin filmwas brought into contact with the envel ope paper via the
adhesi ve. (iv) Aft ehet Heveorglost,i @heofcdntenzonifaghe thpeattivigen@ikgsin film
and the envel ope paper were allowed to stand for 1 seconds and then the
paper was (pi)zeMaAlnts ﬂ@JI4IoeGLoat95&DQ>3?fwei(g\Ht,l B ARG aM18) 8ot he gryel ope

paper was not out of position when pulled,” the styrene resin filmand the

envel ope papgle i Sralul ehas mARAAL - Hie 1ORCLALLR A Al owing Lo

stand for second and then pulling was repeated until “the Til'mand paper

attai ned the g%qn%&%ggﬁéiggk%rtgg%,c%%%l%%%¥%g§%§qq%n w&%@e&ﬁntil t he

attai nnent of the state 'was re toas the a sion tine.

i) As t I , ; I I . kraft basi i ght:
755 o) meRurai el by SARe it e LA SRR RE IR adnee ve, an

2gue?us enulsig%ﬁg%%% ive.&og@ginin oan e%hy&eneév%n I %cetate 49 .
pol yner as th ofPINERt-€( 87 _|ﬁ6F& PBFA08; nif&ct ured by Saiden
Kagaky K. o yiEhao80 SO o5, ol 1g (5 aqneslon ties on the Tiim
polyoxyethylenealkylamine or polyoxyethylene
polyoxypropylene glycol (i.e., (a):(b)) is 1 : 0.1 to 9.0.
In case where the film is to be used in mechanical
processing such as window film application, it is
favorable to use the composition ratio as defined below.
Namely, it is favorable that the third modifier
composition contains from 85 to 100% by weight of the
polyether-modified silicone and form 15 to 90% by weight
of the polyoxyethylenealkylamine or polyoxyethylene
polyoxypropylene glycol. By controlling the composition
ratio to this level, appropriate slip properties,
sufficient slip properties and an antiblocking effect (a
decrease in peeling force) can be obtained. As a result,
the film scarcely suffers from positioning error or

winding in the step of, for example, window film

application. Moreover, the adhesion of the film to an
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seconds were eval uated respectively as (c), 0 and X. (5) Evaluation with

wi ndow film applicator Using a w ndow fil mapplicator (Mdel HELIOS 202
manuf act ured by W NKLER+DUNNEBI ER), styrene resin film- pieces (54 mmin
width, 94 nmin length) were applied to envelopes provided with an opening
(50 x 90 nm at a rate of 1,300 sheet/mn to give 21,000 envel opes havi ng
w ndow. The obtai ned envel opes havi ng wi ndow were eval uated in the
following itenms. (a) Evaluation of positioning error In the 21,000

envel opes &dveérgndiism nont tohibinted andt ahaefli ahove, £ be SBrgh esmper e pi cked
up at random from anong the 1st to 100th envel opes, 50 sanples were picked
up at randdecfease atmngrahep208i byt on 1t BO0tHu LEW ebOPEScyEDing ANl s were

pi cked up at random from anong the 1,900th to 2,000th envelopes, ... 50

sanpl es were pi akedopt 8611 aRglomRe f & oMt @Ppnge 18,H00th to 20, 000t h
envel opes, thereby selecting 1,000 sanples in total. Sanples show ng

pOSitiomIﬁbfﬁgi?é&ﬁ?léﬁ@élk§%§ﬁ%bé2é%?%é%ﬁ§%§éﬁhé$ké%o mm and nore than

1.0 mm were respectively scor e total scores of

bundl o5 eagh iy} 50,50, AT 25650 476U Ao o0 bund! o shov ng ot
eyl U3t o0 LESpRC YOI G5e @10y LS X B) Byl bl on ol i g amons

envel opes, tﬁg,n nber of times the filmsheets wound around each ot her
were count®&tf. ]ﬁ'ﬁtﬁ%’s FRAer (eSS B A rfderanof (20°Ct, relakdvs or nore
wer e eval .respectively as ~~ and X. (c) Eval uation of

%gted SPEC @ 01 z 1d X
wri nkl i ng 1O Eivel Thes: whiSe as@esiléd &her didBmsrrdmearoRgEere00 envel opes
provi ded with &;In}qoated wi ndow. \Wen none of the 100 envel opes suffered
from w i nkIFRy PAIKING R ROSErORE RitRr de @henaties aff enoed opevel opes
showed sone wrinkling, the sanples were evaluated as 0. Wen winkling was
observed AR Wbfiihtarehigatiaxt eBy contzoddivwhihehicgheentr equency, the
sanpl es were evaluated as L. \Wen winkling arose seriously or highly
frequent | phereof to 90% by weight or less, improvement can be made

in the friction between film sheets and antiblocking

properties and, therefore, the film scarcely winds around

each other in envelope window film application. Moreover,

it shows an appropriate peeling force between film sheets,

which ensures stable unwinding of the film roll.

In an application system wherein either the

polyether-modified silicone, the polyoxyethylenealkylamine,

or the polyoxyethylene polyoxypropylene glycol is employed

alone, it is difficult to satisfy all of the requirements

for the antistatic properties, slip properties,

antiblocking effect and transparency. By using these

components together, the uniform dispersion of the

polyether-modified silicone on the film surface can be

facilitated and the slip properties and the antistatic
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and thus cause problens in using the envelopes in practice, the sanples
were evaluated as X (d) Scratch resistance Immedi ately before the
conpletion of the window film application, 10 envel opes were sel ected at
random from anong 1, 000 ones. Then the haze value (the average of the
haze values in both faces of 10 envel opes) was neasured to 51 determ ne the
rise in the haze val ue based on the haze value of the film before
application to wi ndow (which had been determ ned by cutting out 30 film
pi eces forpPrdrehbies gahukenemserghenicallnr mpraveydpadts tofe tsheef i | m (20
m before feeding into the window filmapplicator, neasuring the haze
val ues of gimepsteacanbavlogkifigpéetest eam bdesst el Cathadi Ng the average
of these 3 haze values). Sanples showing rises of less than 1% from1 to

1.5% from 1.5 tProm. £ andednSPhOrofDEee Wes Bk @SRSE L NVe | - SYAad £d as 0,
and X. The haze val ue was neasured in accordance with ASTM "D 1003. (6)

Center |ings a¥@s88804 SMsbece:f oughaess) PeFSFet S i\ﬂ}%a surface
shape anal yzer (SAS-2010 manufactured bygﬁﬁ?s In h%E?h%? .), roughness

curves on cdefd s et ifgs ﬁ@l§%§1éflrﬁ%<§)ﬁ§fec§Uéfffgo%\fraeric?xtt}{eam ed. Then

the area of a part surrounded a roughness curve nmin | ength and

the center.l] Wi LLh urenment length (i.e., 1 nmm at 3
arbitrary'%éé?%hﬁgiﬂd&%%q?ﬁ%¥¢%¥Eﬁ%?Eﬁ#gﬁﬁﬁ¥é?q%%ﬁs%%r Fdirections to
thereby determne the average devi ation. | y, the average of each of
t he | ongi tpucgjlf%%}fy%%%y%%ens%%f%%xﬁ‘?%@ff%%mcgjob?%? fEPREEe &l cul ati on
was made to the second decj tal ace as significant figures. 52 (7)

Coef fi ci ert® YR Y Sheed %@Tﬁ%‘?ﬁ ?%% Rt HetdRe e 159 A%nd et al

Coef fi ci ent p%}high-speed dynamc friction was neasured by using a

coef fici elt®d# i gh- speed friction neasurement apparatus (Mbdel AB-410,

manuf actured by _Tester Sangyo K K. ) on a specular stainless rider at 30
mminute. The med¥umafEhtlSiasCHRRRS 4ol aThd s emird afbdiomslach surface

of the film base in a weight of from 2 to 30 mg/m?,
preferably from 2 to 15 mg/m?. When the application dose
falls within this range, the antistatic properties are
controlled to the adequate level and thus positioning
error scarcely arises in bag-forming or window film
application. 1In this case, moreover, the appropriate
adhesion properties of the film to paper are ensured and
the transparency and antiblocking effect of the film are
not adversely affected in the course of recycling.

Next, the total coating weight of the modifier
composition according to the invention will be described
in detail.

The composition ratio of each modifier disclosed in
the invention and the coating weight thereof on the film

base surface have been described above. In case where the
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pl ace as significant figures. (8) Transparency A styrene resin film having
the nodifier conposition applied thereon was finely ground, nolten at
2000C, and extruded to give chips. The obtained chips were nolten at
200 C for 1 mnute with a hot-press and cooled to give a resin plate of 3
mmin thickness. Then the haze value of the plate was neasured in
accordance with ASTM D1003. Using as a standard the haze value of a resin
plate obtained forma styrene resin filmhaving no nodifier conposition,
t he transpht&ncycomsdenal bat tbdei inveetiénl ivwingod gsediesn based on t he
difference in haze values. @ difference fromstandard haze value : _!'E~1. 0%
(good trarmspanantydl ProdeBskuyf f nepaet fcwhas) antes Ibpwzel n@dwesi 1m2. 0%
(sonmewhat good transparency). L: 2.0%difference from standard haze

val ue: _: ! ~3oflhcdsboRphat pooretsansRdseneydt ke Xothl fesanag from
standard haze val ue>3.0% (poor transparency). (9) Anti bl ocking properties

Fi |l m sanplesi gt sitdE 710 Madd Vel &r VEhbSPPetb AL herchang qRi nt ai ned under
a load of 50 kg/cnm2 at 50C under a relative humdity of Yo for 15 hours.

Then the |9adeates PERI | ngn&h@acpng@gtcé@@fél%goﬁlﬁﬁﬁtg%%ﬁgﬂéohus the

anti bl ocki ng properties were eval uated accor oW ng
criteria. : | ad. . 10. g, (,a00 I ing properties). 0: 10 g
< peeling 4%%?&%3%%%@%&&gloo%é)a%%logg%?%gerperq%%e O|We's). 0: 15 g <
peeling | oad < at_ poor, anti bl ocki roperties). . X peeling
load > 30 g (pogﬁgltgnncgl?%g:? Ny plrsotpagtrjtcl é>sr)o.per(r@(?§33 \ﬁpr\fgtar&d'f' Y Boi nt
Det er m ned Ll n accordance with ASTM h1525., (11g Eval uati on by using

aut omat i ¢ Fi98 Tyl Packsyi HP X Hechi -l an incréase in the coadting

weight of the modifier composition, it is preferable for
the following reason that the coating weights are
restricted in a film for envelope window. More
particularly speaking, it is favorable that the coating.
weight of the modifier composition onto the film surface
(A’) ranges from 4.5 mg/m?® to 30 mg/m® while that the
cocating weight of the modifier composition onto the film
surface (B’) ranges from 2.0 mg/m® to 15 mg/m?.

When the coating weight onto the film surface (A’)
falls within the range as defined above, sufficient
antistatic properties can be established and yet the film
shows no stickiness. When the coating weight onto the
film surface (B’) falls within the range as defined above,
sufficient antistatic properties can be established and
the adhesion time of the film to paper can be shortened.

This is because the problem of the prevention by the
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A lam nate filmconposed of a styrene resin filmand EVA was produced in
accordance with the nethod of JP-A-8- 230933. By using a high-speed

hori zontal nonoaxial pillow packagi ng machi ne (Super Wapper Mbdel
S-5000JBX, 54 manufactured by Orori Kikai Kogyo K K. ), the filmwas
processed into bags (150 nmin wdth, 60 mmin height, 250 nmmin |ength)
at a speed of 100 bags/m nutes while automatically filling raw shiitake
(100 g/ bag) therein. The shear between filmends was eval uated at the
seal i ng pdredihiehecropgshbiice ¢250hemytdairnnenono Hfarandhebige and sanpl es
showi ng shears of 0.2 mmor less, 0.2 to 0.4 mm 0.4 to 0.6 nm and
exceedi ng 0hé hhimepbasevalufteds caspectovetgoms 3@ Ddsdrapsh Xapbdxanmpl e 1
and Conparative Exanple 1 As the styrene resin filmaccording to the
invention, use Tes fiktle afcdhding yE@nthd esiverfiddn 0fwHien resd nehe
conposition P2 shown in Table 1. The resin conposition was fed into a

nonoaxi al 6ttt @f i odO0a dMlie YEAL b Y PEoo X} rw&@rt}?@dfdﬁéwﬁ-;@aded at 186’ C.
Then the nolten mxture was extruded froma T-die in the formof a sheet

and the siioeys ves bs el ¢ 186 0; SOLAE Lol (4 cOR) i Ald,  Next, it ves

i ntroduce nto heating rolls and roll- strett in the flow

direction &nd2di G on Subse tly, ?é@? ed into a tenter while
keepi ng t he IEtlerrpleract)rllj're as%@c%%lb%}gg]:[b%é}gﬂaen S Ef’reéjoc%encdqe transversal ly at
a stretchi 0 'Ct ive .a styrene resin. filmof 30 pmin
t hi ckness. Iﬁl(g L{d?n(li g%%%l%)e%}%%et%%%l gc%‘%rjfrh%ew%@& G o‘#e%(m—u\l/ cm on
both surfages 5 Thi,s filmbasge was subjected to corona discharge on both
surfaces fagn%\f%gn?ﬁee bs%efrf asc%tjtseﬁs‘%l%hs as listed in Table 6. The corona

di scharge was carried, out usin Model, AQ - 060OVD ( manuf actured by Kasuga
Denki K K.) at Zp{?gaoﬁﬂldlﬁ tg?ve fsltec?gﬁﬁf%lf ARMATE ifeso Rt sy -frlast

el ectrode._ |In case of treating at an output of 2 Wm?2 /mnute while
adj ust i ng YHeF 3%t dite Flobn THE TGS A Imfias & heddimdii€e HS Jurface
tension of the film base surface becane 400 ~iNcm In case of treating at

an out put 1824 Megsured Mhr®C, relative humidity 20%) of 90

seconds or less (still preferably 60 seconds or less),
while the film surface (B’) has a half-life of 300 seconds
or less. When the half-life of the film surface (A’) is
controlled to this level, papers can be surely enclosed in
envelopes and film sheets do not wind around each other in,
for example, an automatic paper feeder.

Next, the roughness of the film base surfaces (A)
and (B) will be described in detail.

It is recommended in the invention that the center-
line average of surface roughness parameter (hereinafter
referred to simply as "surface roughness parameter”) is
regulated within a specific range. The surface roughnéss
parameter is measured by using a surface shape analyzer

(SAS-2010 manufactured by Meishin Koki K.K.), extracting
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whil e adjusting the distance formthe film1l nm the surface tension of
the filmbase surface becane 500 [i Ncm After achieving the definite
surface tensions on the filmsurfaces, nodifier conponents (the first
conbi nation), nanely, the surfactant as listed in Table 2, the water

sol ubl e polyner as listed in Table 3 and the inorganic mcroparticles as
listed in Table 4 were weighed in accordance with each coating wei ght and
poured into a stainless container (400 1). Then these conponents were

di | ut ed 5@-het gopairriegisd dwr vespeny ided indtter liheseta whiel €1lni Yasg with a

t hree-blade stirrer to give the nodifier conposition. The nodifier
conposi t i snrfaseapeificed ithet hepldekitione ofeitpbt modtidikhe Gikmdingf ace (A)
alone with an air knife coater and then dried with a hot air stream at
90' C. Nextthet heehi lofi wapawaurd rirduadadr blyl aatroaghhadisngurkangifon af 8. 5 kg
- m 56 As Table 6 clearly shows, the adhesion weights of the nodifier

conposi ti gn QRh@thherkothesuehaees 19het hetnf kha l%aa%u%khbﬂtbqeﬁg%f ol | ed
each within an appropriate range, so long as the surface tensions and

surface tgRsieQn lrﬁﬁﬂot%ekheWbbg'BeE@?mlﬁ@gﬁﬁeaﬁvéggg'fbggla@l%geln

invention. On the other hand, an excessively high sdrface tension

resulted bacRORE AR hoaghi-naiREIPSRH %ﬁrapg%e%tggmfel%ctEéRSf' meatal No. 1

of Conparative Exanple 1. I'n case e surface-racro-was out of t he

range as n I nt i erinental Nos
Cbnparatlgggéx%glCGlfkgﬁﬁ @thggﬁ %%%g%nﬁgxg EEaPFHﬁFSﬁEXE&Fgﬁent S|te to
measur enment SIt? of tge film.and t %h cgﬁtlng ht could not be
control I ed. Next” £he SgFﬁFﬁgdeWPP OLetNSn1BVRRREBR: f FPA  appl i cat or
and wi ndow envel ope pere produced. Tahle 7 ows the evaluation data on
t he positFBﬁEﬁﬁe EPB? BfSehB2IE8RELPReq eﬁb@lgbé§ BAgewsHELAGSof the film
sheets. The sanples of Exanple 1 were all evaluated as excellent, while
the sanpl B3e6FTERpYr FABALE| TROB. 024ahe 3. 8f LmCoapal it bvefExahpye 1 showed
serious scatters in the nodifier conposition coating weight and suffered
from postfrPBnPrdZetpofsOan®. wi nding at sone selection sites. Exanple A

and Referential Exanple A
In the invention, the surface characteristics of the

film are improved and slip properties are imparted to the
film by applying a modifier composition containing
inorganic microparticles having a particle diameter
falling within a specific range (i.e., the first modifier
composition) to give a coating weight falling within a
specific range, or by applying a polyether-modified
silicone to give a coating weight falling within the
specific range as described above. It has been found out
that relatively gentle convexo-concave on the film base
surface per se contributes to the effective performance of
a high-speed mechanical processing operation.

That is to say, when the surface roughness parameter

is 0.4 to 2.2 pum, the film surface becomes smooth and thus
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The sane base filmas Exanple 1 was subjected to a hydrophilic treatnent
by corona di scharge so as to give a 57 surface tension .on the front surface
(A) of 550 PPfcmand a surface tension on the back surface (B) of 450
~tNNcm Next, the sane nodifier as Exanple 1 was applied by the sane

met hod. The nodifier contained the conponents a-1, b-1 and c-|
respectively in anmounts of 78.1% by weight, 15.6% by wei ght and 6. 3% by
wei ght and the total coating weights as specified in Table 8 were achieved
by controteffershéran| bitohe rbriotwndl wateat cligendtheng obi ghrgsedd | m was
dried and wound into a roll. The filmrolls thus obtained were subjected to
bag- forneperawich am metahatorldeedi Mg dl e sand fdvdew] d sl
application with a window filmapplicator. As a result, all of these filns
coul d be promessetesntve bagsabi died heosut amatE ¢deadi NG HERGHiRe Wi t hout
causing any troubles. In the window film application, the filns of

Exanpl e A sdomesl pagiuexgsedd ant i per 08 NEwGe, s HOMEYE! %'Po fd
Experimental Nos. 1 and 2 of Referenﬁal asrrlpl e 1 %né ermren%‘}év:fnpnog—lr’ng due

to the smeddy coathiie Wed G Suum Wil 8 fd s 'l%'rgtne%&?jlo‘%hl\ghe?)to  he

suffered from problens in adhesion tinme anmd positioning

excessi vel%é%i%t&%ﬁnﬁt@r}%wi@ﬂ% - pzlalhrrigclaeﬁ% and Conparative Exanple 2

The sane bdse m as was ‘use Sdtfi er conponents as

listed in Table , nd 5 re_conhined as in Table 9 and applied to the
filmso that 58ﬁr|?|%e§h%aa\%'ngs\ﬁtelﬁe psré’c%erfc’fﬁ?o?diaﬁeere"égﬁ&&sﬁq iBh<hgppl i ed

t her eon wer e ioSbtO i neoderéats. i.n %arg%& 1. Table 9 summarizes the results. As
in Exanpl e excel TEt YEsits & HHeE G HEE - biiowsivag t kBesecond

nodi fi er conpositio surface tensions and surface tension

Fati o el AT EHe 27 e T8 Jak FTATEA e 1 MO HIR, St IGSIRCTR Tt he of her
hand, an excessively high surface tension resulted in poor antibl ocking
propert i e SR BEFerd Qae. 1f dRsuEdmsdeat Ve Pvaiplading Ithet he fil ns of
Experinmental Nos. 2 and 3 of Conparative Exanple 2, on the other hand, the

slip properties during a high-speed operation in

mechanical processing with the use of, for example, a bag-

forming machine or a high-speed window film applicator.

In the invention, therefore, a coefficient of high-speed

dynamic friction ranging from 0.1 to 0.35 (between the

film and a metal (specular stainless face) determined at a

high speed of 30 m/min) is employed as the reference. It

is obvious in the coefficient of high-speed dynamic

friction that the coefficient of dynamic friction is

elevated when the surface roughness parameter exceeds 2.2

pm. When the film according to the invention is used in

envelope window film application, it is preferable that

the coefficient of high-speed dynamic friction of the film

falls within the range as defined above. It is still

preferable that both surfaces of the film have the
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adhesi on wei ght varied widely and thus the coating weight could not be
controll ed, which nade these filns inpractical. Exanple 3 and Conparative
Exanpl e 3 The sane base filmas Exanple 1 was used. The nodifier
conponents as listed in Tables 2, 3 and 5 were conbined as in Table 10 and
applied to the filmso that filns having the second nodifier conpositions
applied thereon were obtained as in Exanple 1. Table 10 summari zes the
results. As in _Exanple 3, excellent results could be obtained by using the
third nodi FPeffésippEFt PEnhigh-rpRgdadynamicsariatéonefisldbnsganttsinf ace
tension ratio fell within the ranges as specified in the invention. On the
ot her handth&s sanggecediarelthaifiimsurs ane densiah fesuwtilesk i n poor
anti bl ocki ng properties in Experinmental No. 1 of Conparative Exanple 3. In
the filnms phrkxpesi mbovateNpsthi2 8adt3rof sCappakaiicne iB1agPheqdsien .t he

ot her hand, the adhesion weight varied wdel'y and thus the coating wei ght

coul d not. be contnothedoayhichnimadlend fesee (of Mene | FBEGRILES! redatpl © 4.
Conparative Exanple 4 and Referential Exanple By using a i?n1o he resin

conposi ti oflygs gk V@é‘sd':f*ibé_@bé@o\;»e,asféf'ee)térjnﬁl??sg’ Flf%x?fohé?/g%gf;'i m Was

obtained by extruding the resin froma circular s die a nonoaxi al
(di anet er:c49f - tsty X r . St ' 5:.5:fpld in t
| ongi t udi n%l df%%%lﬁgnognkgf%k?o%ﬁ%%?ddﬁgﬁi §$£a§1€%/(gr?s%f d? ‘r](e)%t*f%ﬂo vﬁl e
control li I [ | e chanber so as to give a

N hee §SIPSLALHOE: | ] N Bubb g

tenperature at the e center $9 1220C. The obtained fil m was
subjected to th drophiliic surface treatnent as Exanple 1. Nanely,
one surface vvagr@eﬁﬁ”le%{]%%e tIgOl‘fQHg’ecsosr G S SHar G e £OiLERE from the
film of 1que§ui€%hout ut of #%%,V%$Q /mnute while the opposite surface
was treat & BER TR ST FDrIR TP 13906 Y ARPERRE Mt ot RAdST 3.3 Wm
2 /Imnute to thereby respectively give surface tensions of 550 and 450

pN cm  Surt &% %‘ﬁ#ﬁé@%ﬁ%@ F%yn, which is a styrene

resin, to the resin composition. In this case, it is
preferable to add about 3 to 24% by weight of the rubber-
modified polystyrene resin, though the content varies
depending on the diameter of rubber particles contained in
the rubber-modified polystyrene resin. Alternatively, the
surface roughness parameter can be controlled by adding a
component dispersible as particles in the rubber-modified
polystyrene resin, for example, aromatic vinyl
hydrocarbon/conjugated diene block copolymers or organic
or inorganic microparticles other than the styrene resin.
In case of using microparticles, it is preferable to
add from about 1% by weight to 10% by weight of the
microparticles, though the content varies depending on the

diameter and constituting resin of the microparticles.
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were determ ned at a di stance between the electrode and the fil munder the
follow ng corona discharge intensity. 1. 350 ~LNcmat 8 WM /mn. 2. 400
~LNNcmat 0O WM /mn. 3. 450 IiNcmat 3 WM /mn. 3. 460 ~iNcmat 5
WM /mn 4. 500 ~iNcmat 2 WM /mn. 4. 520 ~W/ cmat 7 WM /mn.

S. 550 ~tN/ cmat 3 WM /min. 6. 610 ~iN/ cmat 8 WM /mn. The
nodi fi er conpositions listed in Table 11 were each applied to the surface
of a base having a surface tenS|on of 550 4NNcm and the filmwas dried and
wound into a roffte d8LGrPRBdEft e 19iameker ipTeieprb by weargevafteted wit h
the use of a wndow filmapplicator. Tables 11, 12 and 13 show t he
results. A Jabdebkl man#hea shewcontternft lof de:mnmnﬂpynﬂidmﬁs using the
first nodifier conposition and controlling the surface roughness and
coating wefghts whthimithe nrarge danbeedsaldede nethe mideopawentien achi eved
excellent results in all of the evaluation itens with the use of the

wi ndow fi lcamppd i wat toreing dispandeieiic dvét i fige MLk NSur cd hes Ot her
hand, the sanple of Experinental No. 1 of Conparative Exanple 4 which

cont ai ned ¢iove UFéRET @ntoride 8- E8h @did Stald felBgenth S & half-life
exceeding 300 seconds and failed to attain a practicalTy usable level in

the eval uaidon: v sdnt hee wdoN d |18 PRl o2t ofpe Sidd] Atd Vyeyd e saml e of

Experinmental No. 2 of Conparative Exanple cont ai' ned 'no i norganic

m cropartigl&s @se a Sd&PH e Sld in 5(}& coe stPaI["‘fé awnl_.}?:hrprtahctl cally

usabl e I evel due to the excessively |C|en speed dynam c

f t f f_ EX t I No 1 and 2
of  Rof or eriti 1 ERaml 6 (b1t & RS S SRR nhoater

sol ubl e pa fiefS in Referential Exanple 4, are unsuitable for w ndow
film application but sufficiently usable in, for exanple, food packaging

since they sho g '%15%?% lf %tga%JHTHE'Eﬁch a film composition as

described above, the granular components in the film
affect the film surface shape and thus contribute to the
formation of relatively gentle convexo-concave.

Next, the adhesion time will be illustrated in
detail by citing a case of applying the film to an
envelope window by way of example. (The method for
measuring the adhesioﬁ time employed herein will be
described in detail hereinafter.) In a window film
applicator, a film is adhered to an envelope paper almost
simultaneously with the application of an adhesive to the
film. The adhesion is carried out by putting the film on
a metal cylinder under high-speed rotation, feeding the
envelope paper along the tangent line of the cylinder, and
thus bringing the film into contact with the envelope

paper. At the point of the contact of the film with the
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In the sanples of Experimental Nos. 10 to 12 of Exanple 4 for exam ning
surface roughness, the sanple of Experinental No. 10 had a surface
roughness lower than the Ilower limt for window filmapplication, while
the sanples of Experinental Nos. 11 and 12 had each a surface roughness
exceeding the upper limt. Therefore, these sanples failed to achieve
satisfactory results in the evaluation with the use of the window film

applicator, t ou{gh t hese s | es were sjg%fici ntly usable in practice as
f ood packaed?‘ﬁ%ﬂ?ﬁ’ mePEY | Fanpt €2° O"@&fgr‘? A RAT IPIF 17 of
Exanpl e 4 for exam ning coefficient of high-speed dynamic friction, these
sanpl es hakh et BRRGVFT i SRt AN P hthe paell rRevam Adaoireingd Yexddedi ng
the upper Iimt (i.e., 0.35) preferable in wi ndow filmapplication and,

t her ef or e,1s flaiglely tionprifiave sathisflaciresd rendaw filn epmMatakitdron  with
the use of the window filmapplicator, though these sanples were

suf fici ently aqsiabten itherattd icenexst fabd heackess inge fiid nehe Bl e 5 and
Conparative Exanple 5 By using the resin conposition P2 in Table 1 as the
fil m base,swurtmse 4nd miod Sl tdifidetivekitesseams s peedbrdyetthiaganme
inflation nethod as described in Exanple 4. The obtained filmwas

surf ace- t i eth orciaaj etk and hiwetbaschd Nf DMMEHE the Theh&Reanhwwdi fier

conpositions shown in Tables 14 and 15 were applied to the fil mbase as

described above pabudie 4 |dmddis ohiained Meie Lualdialedw th the use of

a window filmapplicator. Tables 14 and 15 show the results. As Table 14
ol ! DR, o B .2 Ry ST L8, S0 RO g on
L0 UENE PSS LS LSt T DL gl oot o
N0 b L Bh B ST DU M L o0
the antistatic agent present on the film surface. It is
preferable that the adhesion time of the film base surface
to the paper is not longer than 30 seconds. When the
adhesion time falls within this range, the adhesive can
sufficiently quickly attain the film base surface and thus
positioning error scarcely arises between the film and the
window frame and the commercial value of the envelope is
not worsened. It is still preferable that the adhesion
time is not longer than 25 seconds, still preferably not
longer than 20 seconds. It is also preferable that the
difference between the adhesion time of the film surface
(A’) carrying the composition applied thereon to the paper

and the adhesion time of the opposite film surface (B’) to

the paper is 1.0 second or longer and the adhesion time of
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the evaluation with the window filmapplicator, though it was sufficiently
usable in practice as a food packaging film A film containing no
surfactant (for exanple, the sanple of Conparative Exanple 1) was poor in
the antistatic properties and thus inpractical. Simlarly, a film

cont ai ning no polyether-nodified silicone was poor in the slip properties
and t hus inpractical both in the mﬁndOM/fiInlappIication and the food
packagi ng. e and Co ratlv ! usi ng the resin

conposi ti (H‘EP% ®a o f§ emFEFg%er o ¥R [3%n i n

t hi ckness was obtai ned by the sarre inflation nmethod as described in
Exanpl e 4.5ec{Sobt ai ned fil mwas surface-treated, coated and dried as in
Exanple 4. The third nodifier conmposition shown in Tables 16 and 17 were
applied to the fNdwn Base rdissciarbad edrse acourding ftid mhe hus obt ai ned
were evaluated with the use of a w ndow film applicator. Tables 16 and 17
show t he iremsarttison Asi 1Bx dvplde Gorstiovd , i hbetdfddlns with the use of the third
nodi fier conpositions containing the surfactants a-2, 64 a-5 and a-7, each
havi ng anti st at izc guyaeerd iessirsheweith exesldrentl wewalntatingn guesuldls, both as
the window filnms and the food packaging filnms. On the other hand, the

filns contigidWmadi t isid actante{dml examieat theasan e OfarEXperl ment al
No. 1 of Conparative Exanple 6) were poor in the antistatic properties

and thus igmrastiGalt, Al tdgh dihsoont f‘é‘tmdlﬂcter; %CPQJI‘}@&&&:T -Pdif i ed

silicone was increased, conpar ed W|th e sarrp e of Experinmental No 1, in
the sanpl e5,afuqdXRaId MEMNAls t%a{%a{a& M the
antistatic proupertl es were st | nsuffl CI ent an 1hed \ﬁ% 5 Wer & Wwor sened
in transpaf, filnms of
Experi rrenta éﬁ; }'g?cgecc% hJacbrrpara |ve q1téf:j%!ltteheq;hslg:r actants a- 1,
a-3 and a-4 were errpsl C)efdu Si nce. tehecse surfact ar{_%1 Cfoul not achieve

sufficient antistatic prope SRS qteeﬁ:&él(? W 'hé &ey’fet her - nodi fi ed

silicone, the filns ,
%%aneous\%iax1al stretching or successive biaxial

stretching may be selected. It is desirable that the
stretching is carried out at a temperature higher, by from
20°C to 40°C, than the Vicat softening point of the styrene
resin.

When stretched at a temperature lower than the lower
limit as defined above (i.e., the Vicat softening point +
20°C), the obtained film has a high rigidity. As a result,
the film sheet can be hardly fed into a guide roll in a
bag-forming machine of automatic filling type, which
causes sealing failure. 1In the step of window film
application, the film cannot follow up the envelop paper
and thus causes positioning error. When the stretching
temperature exceeds the upper level (i.e., the Vicat

softening point + 40°C), the obtained film becomes less
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inpractical. In the filmof Experinmental No. 9 of Conparative Exanple 6, a
surfactant having insufficient antistatic properties when blended with the
pol yet her- nodified silicone was used in a |large anount. Although the film
showed somewhat antistatic properties, its slip properties were extrenely
wor sened and thus this filmwas inpractical. 65 | NDUSTRI AL APPLI CABI LI TY
In the styrene resin filns according to the invention, the surface
tensions on both filmbase surfaces ,_and the coating weights of a nodifier

conposi ti GiFidre edéha E&SULSI | ddenifidim cRrai9dciftild Avamge thewiognddeo t hi s

constitution, it becones possible to provide styrene resin filnms which can

short en t H&lddHhigsiarPag 1o Bek v ate ¢ hen € | ¢ i 2 wenahive| Bkl rpdryrnd rel i eve

positioning error between the filmand the wi ndow frane in high-speed

wi ndow fi Iwhicdpptdwsas arealnides fa ghispeedrof ithrmsr wasieng thie. €11m600

sheet/ m nute or nore). 66 tD) Uy ~J ™41 00 434 ro CU

H, ol OLr) L)duMfferd 0 & anH w0 IKIIN0HG)n > 108l coume df the window film
application.

In the stretching temperature range as defined above,
the percent of stretch is adjusted to 2 to 17 both in the
longitudinal and transverse directions. 1In order to
enhance the film strength by imparting orientation
properties and achieve uniform stretching, it is still
preferable that the percent of stretch is adjusted to from
4 to 12. It is also desirable that the stretch ratio
(longitudinal percent of stretch/transverse percent of
stretch) falls within a range of from 1 to 1.3.

In the inflation method, the film is stretched 2- to
17-fold while controlling the temperature in the bubble
chamber so that the stretching is started at a temperature
higher, by from 30°C to 90°C, than the Vicat softening
point, while the bubble center temperature is adjusted to
a point higher, by from 20°C to 60°C, than the Vicat
softening point. In order to enhance the film strength
by imparting orientation properties and achieve uniform

stretching, it is still preferable that the percent of

stretch is adjusted to from 4 to 12.
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The thickness of the film having been stretched
according to the invention is not particularly restricted.

To use in food packaging, the film thickness ranges from

10 to 60 um, preferably from 15 to 50 um. A film having a
thickness less than 10 um has only an insufficient
strength and therefore is liable to be broken when a food
is wrapped therein. On the other hand, a film having a
thickness exceeding 60 um shows an excessively high
rigidity and frequently causes sealing failure. To use in
envelope window film application, it is preferable that
the film thickness is from 15 pm to 50 pum. A £film having
a thickness less than 15 um sometimes suffers from
wrinkling in the course of window film application due to
the small thickness and low rigidity. When the film
thickness exceeds 50 um, there sometimes arises
positioning error between the film and the envelope in the
course of the window film application because of the
relatively high film rigidity. It is still preferable
that the film thickness ranges from 20 pm to 40 um.

One face of the base film, which has been stretched
into a definite thickness as described above, is subjected
to a hydrophilic treatment.

The hydrophilic treatment may be carried out by
using a publicly known method such as the chemical method

with the use of conc. sulfuric acid or conc. nitric acid

44



-rilw 4JHONLNn - HXNMLnr-1NNLNNN O co ~ Oadaor-u-)ocoLnQL.nl, 0
UC7aoarnr-r-rnorb 0 .H4J rnr- o-rl al Ea) 0 O1INMzrunl Ol nm Ox
Uzwwa, wwaaww M 3) SlUr-1o a) N4-J DQ U:VN>Urn a)a)l arl Oroa o-P
a) o4; a)E a)a

or the corona discharge method. It is suitable in the
invention to use the corona discharge whereby both
surfaces can be continuously treated one by one at a high
speed. In the hydrophilic treatment, the concentration of
conc. sulfuric acid or conc. nitric acid or the output of
corona discharge is controlled so as to give the definite
ratio of the surface tension of the film base surfaces (A)
to the surface tension of the other film base surface (B).
In case of using the chemical method, surface tension of
480 uN/cm or 610 pN/cm can be obtained by, for example,
immersing the base film in nitric acid (purity: 96%)
heated to 30°C respectively for 10 seconds or 60 seconds.
In case of using the corona discharge method, the desired
surface tensions can be obtained by using a four-crest
electrode, adjusting the distance between the base film
and the electrode to 1 mm and then subjecting the film
base surface (A) and the film base surface (B) to the
corona discharge respectively at 4 W/m?/min and 2 W/m?/min.
Next, the modifier composition dissolved in a
solvent (for example, water, isopropyl alcohol) is applied
by a publicly known method by using, for example, a roll
coater, a spray coater or an air knife coater. After
drying the solvent, the opposite surface, which has been
coated with the modifier composition, is subjected to the

hydrophilic treatment and then the film is wound into a
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roll. Alternatively, both surfaces of the film base may
be preliminarily subjected to the hydrophilic treatment.
It is favorable that the solvent is dried with a hot air
stream of 70°C to 140°C.

In the step of winding into a roll, the winding
tension is preferably adjusted to 2 kg*m to 10 kg+*m as in
common cases. By winding into a roll, the film base
surface (A) comes into contact with the film base surface
(B) and thus the modifier composition applied on the film
base surface (A) transférs onto the film base surface (B)
(i.e., back transfer). When the film roll is unwound and
used, the coated film surfaces (A’) and (B’) can.be thus
presented. The face pressure to be applied to the roll
preferably ranges from 0.05 to 100 kg/cmz. After storing
at ordinary temperature for 4 hours or longer, the
modifier composition can be transferred onto the base
surface (B) at a desired ratio before using.

So long as the face pressure is maintained within
the range as defined above, any troubles (for example,
buckling) scarcely arise in any roll shape or winding
tension ensuring the uniform transfer.

More particularly speaking, the film coated with the
modifier composition is wound into a roll and stored for a
definite period of time. Then, it is slit into pieces

having appropriate width and length depending on the
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purpose followed by reverse rolling. Then the thus
reverse-rolled film is stored for a definite period of
time before using. That is to say, transfer is performed
onto the innermost layer of the coated film roll under
appropriate winding pressure. In the subsequent step of
reverse rolling, the outermost layer in the previous step
serves as the innermost layer and thus transfer is
performed onto this face similarly.

Next, the invention will be described in greater
detail by reference to the following Examples and
Comparative Examples.

First, evaluation methods employed in Examples and
Comparative Examples will be illustrated.

}l) Evaluation of surface tension

Surface tension was determined in accordance with

ASTM D 2578.

After washing away the modifier applied on the film

surface with, for example, pure water or isopropyl alcohol,

the film surface was sufficiently washed with pure water
and dried followed by the determination of surface tension
in accordance with ASTM D 2578.
(2) Measurement of the coating weight of modifier
composition

A styrene resin film wound into a roll was stored at

25°C under relative humidity of 60% for 2 weeks. Then the
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roll was unwound and the amount of the modifier

composition applied on the thus obtained film was measured.

The coating weight was determined by extracting the
modifier composition applied on one face (about 0.5 m?) of
the film for evaluation with isopropyl alcohol, weighing
the extraction residue and then calculating the weight of
the modifier composition applied per unit film area
(mg/m?) .

(3) BEvaluation of half-life

The half-life of the film surface for evaluation as
described in (2) was determined in accordance with JIS L
1094 (20°C, relative humidity 20%). The measurement was
performed by using a static honestmeter (Model H-0110,
manufactured by Shishido Denki K.K.) at an applied voltage
of 10 kV while adjusting the electrode-sample distance to
20 mm.

(4) Evaluation of adhesion time between film to envelope
paper

Adhesion time was measured by the following
procedure.

(1) A styrene resin film was cut into a piece (20 mm
in width, 50 mm in length) and fixed to a glass plate of
an automatic bench coating apparatus with scotch tape.

(i1) An envelope paper was cut into a piece (30 mm

in width, 100 mm in length) and one lengthwise end of the
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envelope paper. Then 3 g of an adhesive was inserted

between the styrene resin film and the envelope paper at

one end of the overlapped faces. Then a Mayerbar weighing

70 g was immediately operated so that the étyrene resin

film was brought into contact with the envelope paper via

the adhesive.

(iv) After the completion of the contact, the
styrene resin film and the envelope paper were allowed to
stand for 1 seconds and then the paper was horizontally
pulled at 200 gf.

(v) In case where the envelope paper was not out of
position when pulled, the styrene resin film and the
envelope paper were evaluated as "adhered”. The operation
of allowing to stand for 1 second and then pulling was
repeated until the film and paper attained the "adhered”
state. The cumulative standing time until the attainment
of the "adhered” state was referred to as the adhesion
time.

(vi) As the envelope paper, a commonly employed
kraft paper (basis weight: 75.5 g) manufactured by 0ji
Paper Co., Ltd. was used. As the adhesive, an aéueous

emulsion adhesive containing an ethylene/vinyl acetate
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copolymer as the main component (Saivinoru FB-408,
manufactured by Saiden Kagaku K.K.) was used. Samples
showing the adhesion times on the film surface (B’) of 20
seconds or less, 21 to 30 seconds, and exceeding 30
seconds were evaluated respectively as ©, O and X.
(5) Evaluation with window film applicator

Using a window film applicator (Model HELIOS 202
manufactured by WINKLER+DUNNEBIER), styrene resin film
pieces (54 mm in width, 94 mm in length) were applied to
envelopes provided with an opening (50 x 90 mm) at a rate
of 1,300 sheet/min to give 21,000 envelopes having window.
The obtained envelopes having window were evaluated in the
following items.
(a) Evaluation of positioning error

In the 21,000 envelopes having film-coated window
obtained above, 50 samples were picked up at random from
among the 1st to 100th envelopes, 50 samples were picked
up at random from among the 200th to 1,000th envelopes,. 50
samples were picked up at random from among the 1,900th to
2,000th envelopes, ... 50 samples were picked up at random
from among 19,000th to 20,000th envelopes, thereby
selecting 1,000 samples in total. Samples showing
positioning shifts of less than 0.5 mm, from 0.5 to 1.0 mm,
and more than 1.0 mm were respectively scored 1, 0.5 and 0.

Then the total scores of bundles each having 50 samples
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were calculated and bundles showing total scores of 50,
from 48.0 to 49.5, from 46.5 to 48.0, and less than 46
were evaluated respectively as ©, O, A and X.
(b) Evaluation of winding among film sheets

In the course of the window film application on
20,000 envelopes, the number of times the film sheets
wound around each other were counted. Samples with the
winding numbers of 0, 1, 2 and 3 or more were evaluated
respectively as ©, O, A and X.
(c) Evaluation of wrinkling

100 envelopes were selected at random from among
1,000 envelopes provided with film-coated window. When
none of the 100 envelopes suffered from wrinkling, the
samples were evaluated as ©@. When 5 or less envelopes

showed some wrinkling, the samples were evaluated as O.

When wrinkling was observed at a somewhat severer extent
or a somewhat higher frequency, the samples were evaluated
as A. When wrinkling arose seriously or highly frequently
and thus cause problems in using the envelopes in practice,
the samples were evaluated as X.
(d) Scratch resistance

Immediately before the completion of the window film
application, 10 envelopes were selected at random from
among 1,000 ones. Then the haze value (the average of the

haze values in both faces of 10 envelopes) was measured to
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determine the rise in the haze value based on the haze
value of the film before application to window (which had
been determined by cutting out 30 film pieces for the haze
value measurement at arbitrary parts of the film (20 m)
before feeding into the window film applicator, measuring
the haze values of groups each having 10 pieces, and then
calculating the average of these 3 haze values). Samples
showing rises of less than 1%, from 1 to 1.5%, from 1.5 to
2.5% and 2.5% or more were respectively evaluated as ©, O,
A and X.

The haze value was measured in accordance with ASTM
D-1003.
(6) Center line average of surface roughness parameter

By using a surface shape analyzer (SAS-2010
manufactured by Meishin Koki K.K.), roughness curves on
definite lines on the film base surface were extracted.
Then the area of a part surrounded by a roughness curve of
1 mm in length and the center line was divided with the
measurement length (i.e., 1 mm) at 3 arbitrary parts each
in the longitudinal and transverse directions to thereby
determine the average deviation. Namely, the average of
each of the longitudinal and transverse directions was
obtained. The calculation was made to the second decimal

place as significant figures.
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(7) Coefficient of high-speed dynamic friction between
film and metal

Coefficient of high-speed dynamic friction was
measured by using a coefficient of high-speed friction
measurement apparatus (Model AB-410, manufactured by
Tester Sangyo K.K.) on a specular stainless rider at 30
m/minute. The measurement was made to the second decimal
place as significant figures.
(8) Transparency

A styrene resin film having the modifier composition
applied thereon was finely ground, molten at 200°C, and
extruded to give chips. The obtained chips were molten at
200°C for 1 minute with a hot-press and cooled to give a
resin plate of 3 mm in thickness. Then the haze value of
the plate was measured in accordance with ASTM-D1003.
Using as a standard the haze value of a resin plate
obtained form a styrene resin film having no modifier
composition, the transparency was evaluated in the
following 4 grades based on the difference in haze values.

©: difference from standard haze value él#O%

(good transparency).
O: 1.0%<difference from standard haze value=2.0%

(somewhat good transparency).

AN 2.0%<difference from standard haze value=3.0%

(somewhat poor transparency) .
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X: difference from standard haze value>3.0%

(poor transparency).
(9) Antiblocking properties
Film samples (width: 70 mm) were overlapped together
and maintained under a load of 50 kg/cm® at 50°C under a
relative humidity of 85% for 15 hours. Then the load at
peeling the contact faces was measured and thus the
antiblocking properties were evaluated according to the
following criteria.
@: peeling load =10 g
(good antiblocking properties).
O: 10 g < peeling load = 15 g
(somewhat good antiblocking properties).
A 15 g < peeling load = 30 g
(somewhat poor antiblocking properties).
X: peeling load > 30 g
(poor antiblocking properties).
(10) Vicat softening point
Determined in accordance with ASTM D 1525.
(11) Evaluation by using automatic filling/packaging
machine
A laminate film composed of a styrene resin film and
EVA was produced in accordance with the method of JP-A-8-
230933. By using a high-speed horizontal monoaxial pillow

packaging machine (Super Wrapper Model S-5000JBX,

54



Z(d Aza 4 OzmA Zra .A Z(d AOmA Z .0 () a4-J UOrara 14 E(1) 4-4
U1-1 sa a Z0000000410000 (Dif)Lf)U )Lf)I OOHaOON~10 (f J-) '

i f)viUML0OCeit) Oz I >cro G ak Q WIiIN '")HNM Ok WriUWri
N r- O U (D O4) ro04-1 U >4 fro a) A aa O.~" ro0

manufactured by Omori Kikai Kogyo K.K.), the film was
processed into bags (150 mm in width, 60 mm in height, 250
mm in length) at a speed of 100 bags/minutes while
automatically filling raw shiitake (100 g/bag) therein.
The shear between film ends was evaluated at the
sealing part in the lengthwise (250 mm) direction of each
bag and samples showing shears of 0.2 mm or less, 0.2 to
0.4 mm, 0.4 to 0.6 mm and exceeding 0.6 mm were evaluated

respectively as ©, O, A and X.

Example 1 and Comparative Example 1

As the styrene resin film according to the invention,
use.was made of the styrene resin film of the resin
composition P2 shown in Table 1. The resin composition
was fed into a monoaxial (diameter: 40 mm) vent-type
extruder and melt-kneaded at 186°C. Then the molten
mixture was extruded from a T-die in the form of a sheet
and the sheet was brought into contact with a cooling roll.
Next, it was introduced onto heating rolls and roll-
stretched 4-fold in the flow direction at 121°C.
Subsequently, the sheet was fed into a tenter while
keeping the temperature as described above and stretched
transversally at a stretching temperature of 121°C to give
a styrene resin film of 30 pm in thickness.

This film base per se had a surface tension of 330

IN/cm on both surfaces.
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This film base was subjected to corona discharge on
both surfaces to give the surface tensions as listed in
Table 6. The corona discharge was carried out by using
Model AGI-060MD (manufactured by Kasuga Denki K.K.) at an
output of 1 to 12 W/m?/minute from a four-crest electrode.
In case of treating at an output of 2 W/m?/minute while
adjusting the distance form the film 1 mm, for example,
the surface tension of the film base surface became 400
UN/cm. In case of treating at an output of 4.2 W/m?/minute
while adjusting the distance form the film 1 mm, the
surface tension of the film base surface became 500 uN/cm.

After achieving the definite surface tensions on the
film surfaces, modifier components (the first combination),
namely, the surfactant as listed in Table 2, the water
soluble polymer as listed in Table 3 and the inorganic
microparticles as listed in Table 4 were weighed in
accordance with each coating weight and poured into a
stainless container (400 1). Then these components were
diluted 50- to 200-fold by supplying water thereto while
mixing with a three-blade stirrer to give the modifier
composition. The modifier composition was applied in the
definite weight onto the film surface (A) alone with an
air knife coater and then dried with a hot air stream at
90°C. Next, the film was wound into a roll at a winding

tension of 8.5 kg ' m.
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As Table 6 clearly shows, the adhesion weights of
the modifier composition onto the both surfaces of the
film base could be controlled each within an appropriate
range, s0 long as the surface tensions and surface tension
ratio fell within the ranges as specified in the invention.
On the other hand, an excessively high surface tension
resulted in poor antiblocking properties, as shown by
Experimental No. 1 of Comparative Example 1. In case

-where the surface ratio was out of the range as defined in
the invention as in Experimental Nos. 2 and 3 of
Comparative Example 1, the adhesion weight varied from
measurement site to measurement site of the film and thus
the coating weight could not be controlled.

Next, the obtained films were set on a window film
applicator and window envelopes were produced. Table 7
shows the evaluation data on the positioning error of the
obtained envelopes and winding of the film sheets. The
samples of Example 1 were all evaluated as excellent,
while the samples of Experimental Nos. 2 and 3 of
Comparative Example 1 showed serious scatters in the
modifier composition coating weight and suffered from
positioning errors and winding at some selection sites.

Example A and Referential Example A

The same base film as Example 1 was subjected to a

hydrophilic treatment by corona discharge so as to give a
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surface tension on the front surface (A) of 550 pN/cm and
a surface tension on the back surface (B) of 450 uN/cm.
Next, the same modifier as Example 1 was applied by the
same method. The modifier contained the components a-1,
b-1 and c-1 respectively in amounts of 78.1% by weight,
15.6% by weight and 6.3% by weight and the total coating
weights as specified in Table 8 were achieved by
controlling the dilution ratio with water. Then the
obtained film was dried and wound into a roll.

The film rolls thus obtained were subjected to bag-
formation with an automatic feeding machine and window
film application with a window film applicator. As a
result, all of these films could be processed into bags
with the automatic feeding machine without causing any
troubles. In the window film application, the films of
Example A showed each excellent performance. However, the
films of Experimental Nos. 1 and 2 of Referential Example
1 underwent winding due to the small coating weights,
while the film of Experimental No. 3 suffered from
problems in adhesion time and positioning error due to the

excessively large total coating weight.

Example 2 and Comparative Example 2
The same base film as Example 1 was used. The
modifier components as listed in Tables 2, 3 and 5 were

combined as in Table 9 and applied to the film so that
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films having the second modifier compositions applied
thereon were obtained as in Example 1. .Table 9 summarizes
the results.

As in Example 2, excellent results could be obtained
by using the second modifier composition, so long as the
surface tensions and surface tension ratio fell within the
ranges as specified in the invention. On the other hand,
an excessively high surface tension resulted in poor
antiblocking properties in Experimental No. 1 of
Comparative Example 2. In the films of Experimental Nos.
2 and 3 of Comparative Example 2, on the other hand, the
adhesion weight varied widely and thus the coating weight
could not be controlled, which made these films
impractical.

Example 3 and Comparative Example 3

The same base film as Example 1 was used. The
modifier components as listed in Tables 2, 3 and 5 were
combined as in Table 10 and applied to the film so that
films having the second modifier compositions applied
thereon were obtained as in Example 1. Table 10
summarizes the results.

As in Example 3, excellent results could be obtained
by using the third modifier composition, so long as the
surface tensions and surface tension ratio fell within the

ranges as specified in the invention. On the other hand,
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an excessively high surface tension resulted in poor
antiblocking properties in Experimental No. 1 of
Comparative Example 3. In the films of Experimental Nos.
2 and 3 of Comparative Example 2, on the other hand, the
adhesion weight varied widely and thus the coating weight
could not be controlled, which made these films
impractical.

Example 4, Comparative Example 4 and Referential Example

By using a film of the resin composition as given in
Table 1 as the film base, a 30 pum film was obtained by
extruding the resin from a circular slit die of a
monoaxial (diameter: 40 mm) vent-type extruder and
stretching 5.5-fold in the longitudinal direction and 6.0~
fold in the transverse direction while controlling the
temperature in the bubble chamber so as to give a
temperature at the bubble center of 117 to 122°C.

The obtained film was subjected to the same
hydrophilic surface treatment as Example 1. Namely, one
surface was subjected to the corona discharge at a
distance from the film of 1 mm and an output of 5.3
W/m®/minute while the opposite surface was treated at a
distance form the film of 1 mm and an output of 3.3
W/m?’/minute to thereby respectively give surface tensions

of 550 and 450 uN/cm. Surface tensions disclosed herein
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were determined at a distance between the electrode and
the film under the following corona discharge intensity.

1. 350 pN/cm at 8 W/m?*/min.

2. 400 pN/cm at 0 W/m?/min.

3. 450 pN/cm at 3 W/m?/min.

3. 460 uN/cm at 5 W/m?/min.

4. 500 pN/cm at 2 W/m?/min.

4. 520 uN/cm at 7 W/m?/min.

5. 550 uN/cm at 3 W/m?/min.

6. 610 uN/cm at 8 W/m?/min.

The modifier compositions listed in Table 11 were
each applied to the surface of a base having a surface
tension of 550 uN/cm and the film was dried and wound into
a roll as in Example 1.

These film rolls were evaluated with the use of a
window film applicator. Tables 11, 12 and 13 show the
results.

As Tables 11 and 12 show, the film rolls prepared by
using the first modifier composition and controlling the
surface roughness and coating weights each within the
range as defined in the invention achieved excellent
results in all of the evaluation items with the use of the
window film applicator and the automatic filling machine.

On the other hand, the sample of Experimental No. 1

of Comparative Example 4 which contained no surfactant as
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an antistatic agent showed a half-life exceeding 300
seconds and failed to attain a practically usable level in
the evaluation with the window film applicator. Similarly,
the sample of Experimental No. 2 of Comparative Example 4
which contained no inorganic microparticles as an external
slip agent failed to attain a practically usable level due
to the excessively high coefficient of high-speed dynamic
friction.

The evaluation data of the samples of Experimental
Nos. 1 and 2 of Referential Example indicate that the
samples containing no water soluble polymer, as in
Referential Example 4, are unsuitable for window film
application but sufficiently usable in, for example, food
packaging since they showed no shear in bag-forming.

In the samples of Experimental Nos. 10 to 12 of
Example 4 for examining surface roughness, the sample of
Experimental No. 10 had a surface roughness lower than the
lower limit for window film application, while the samples
of Experimental Nos. 11 and 12 had each a surface
roughness exceeding the upper limit. Therefore, these
samples failed to achieve satisfactory results in the
evaluation with the use of the window film applicator,
though these samples were sufficiently usable in practice

as food packaging films.
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In the samples of Experimental Nos. 13 to 17 of
Example 4 for examining coefficient of high-speed dynamic
friction, these samples had each a coefficient of high-
speed dynamic friction exceeding the upper limit (i.e.,
0.35) preferable in window film application and, therefore,
failed to achieve satisfactory results in the evaluation
with the use of the window film abplicator, though these
samples were sufficiently usable in practice as food
packaging films.

Example 5 and Comparative Example'S

By ﬁsing the resin composition P2 in Table 1 as the
film base, a base film of 30 pm in thickness was obtained
by the same inflation method as described in Example 4.
The obtained film was surface-treated, coated and dried as
in Example 4.

The second modifier compositions shown in Tables 14
and 15 were applied to the film base as described above
and the films thus obtained were evaluated with the use of
a window film applicator. Tables 14 and 15 show the
results.

As Table 14 shows, the films of Example 5, each
having the second modifier composition applied at coating
weights falling within the range defined in the invention,
showed excellent results both in the window film

application and the food packaging.
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the other hand, the sample of Experimental No.
of Referential Example 5 (Table 15) containing no water
soluble polymer failed to achieve satisfactory results in
the evaluation with the window film applicator, though it
was sufficiently usable in practice as a food packaging
film.

A film containing no surfactant (for example, the
sample of Comparative Example 1) was poor in the
antistatic properties and thus impractical. Similarly, a
film containing no polyether-modified silicone was poor in
the slip properties and thus iﬁpractical both in the
window film application and the food packaging.

Example 6 and Comparative Example 6

By using the resin composition P2 in Table 1 as the
film base, a base film of 30 pum in thickness was obtained
by the same inflation method as described in Example 4.
The obtained film was surface-treated, coated and dried as
in Example 4.

The third modifier composition shown in Tables 16
and 17 were applied to the film base as described above
and the films thus obtained were evaluated with the use of
a window film applicator. Tables 16 and 17 show the
results.

As Example 6 shows, the films with the use of the

third modifier compositions containing the surfactants a-2,
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a-5 and a-7, each having antistatic properties, showed
excellent evaluation results both as the window films and
the food packaging films.

On the other hénd, the films containing no
surfactant (for example, the sample of Experimental No. 1
of Comparative Example 6) were poor in the antistatic
properties and thus impractical. Although the content of
the polyether-modified silicone was increased, compared
with the sample of Experimental No. 1, in the samples of
Experimental Nos. 2 and 3 of Comparative Example 6, the
antistatic properties were still insufficient and the
films were worsened in transparency, which made these
films impractical. In the films of Experimental Nos. 7
and 8 of Comparative Example 6, the surfactants a-1, a-3
and a-4 were employed. Since these surfactants could not
achieve sufficient antistatic properties when blended with
the polyether-modified silicone, these films were
impractical. In the film of Experimental No. 9 of
Comparative Example 6, a surfactant having insufficient
antistatic properties when blended with the polyether-
modified silicone was used in a large amount. Although
the film showed somewhat antistatic properties, its slip
properties were extremely worsened and thus this film was

impractical.
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INDUSTRIAL APPLICABILITY

In the styrene resin films according to the
invention, the surface tensions on both film base surfaces
and the coating weights of a modifier composition are each
controlled within a specific range. Owing to this
constitution, it becomes possible to provide styrene resin
films which can shorten the adhesion time between the film
and envelope paper and relieve positioning error between
the film and the window frame in high-speed window film
application under high-speed film running (i.e., 600

sheet/minute or more).
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CLAIMS

1. A styrene resin film comprising a styrene resin
film base subjected to a hydrophilic treatment on both
surfaces and a composition containing at least an
antistatic agent and an external slip agent applied onto
each of the treated surfaces, wherein the ratio (a/B) of
the surface tension (o) of one surface (A) of said film
base to the surface tension (B) of the opposite surface
(B) is from 1.15 to 1.72; the surface tension (B) is from
350 uN/cm to 450 uN/cm; the surface tension (o) is from
400 uN/cm to 600 uN/cm; and the coating weight of the
composition on the surface (B) amounts to 25 to 95% by
weight of the coating weight of the composition on the
surface (34).

2. The styrene resin film as claimed in claim 1,
wherein said composition applied on the film base surface
(A) and the film base surface (B) contains a surfactant as
the antistatic agent, inorganic microparticles as the
external slip agent and, furthermore, a water soluble
polymer.

3. The styrene resin film as claimed in claim 1,
wherein said composition applied on the film base surface
(A) and the film base surface (B) contains a surfactant as

the antistatic agent, a polyether-modified silicone having
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4 a structure represented by the following formula (1) as

the external slip agent and, furthermore, a water soluble

polymer:
CHa ?Ha ?Hs 1 ?Ha
I

CHj—SF—O ?F-O Si—0

Sl'—'CHg, (1)
CHs CHa m L CaHs(C2H40)a(CaHsO)uR' J

_CHs

wherein R' represents a hydrogen atom or an alkyl group
having 1 to 4 carbon atoms; m is an integer of from 0 to
80 and n is an integer of from 1 to 30, provided that m+n
is an integer of from 1 to 100 and the ratio n/(n+m) is
from 0.1 to 1.0; and a is an integer of from 5 to 30 and b
is an integer of from 0 to 30, provided that a+b is an
integer of from 5 to 60 and the ratioc a:b is from 100:0 to
100:50.

4. The styrene resin film as claimed in claim 1,
wherein said composition applied on the film base surface
(A) and the film base surface (B) contains, as the
antistatic agent, a polyoxyethylenealkylamine having a
structure represented by the following formula (2) or a
polyoxyethylene polyoxypropylene glycol ether having a
structure represented by the following formula (3) and, as

the external slip agent, {(a) a polyether-modified silicone
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4-1 1 4-1>,b, 1HU ro> -0 H4-4 4)4-, 43 U4-1 c ro Udkcro , 41-- r4 OHz >-1
cr~roal a)v 0 c ~icrlcr | croO0OErlaroro 4 HUO. rl1 > >4vxO HU
N~.. al Ul !I'-)x U a)T7 44NUrl 4-4c -1 J roQJJH 4 a,r~(a 3(a $-41U) AOL-1
aad4 Oa)l a) I I U ECGIH"Ua Oasro o, as~i U0 4 a) r 1lro+-)(a ca)
4-1 xOC O> .l1)ro4-1 a) H4- HC4c>rl.1 WHUE"' 3M4-4 a, alJloO
44HaW 3U) ro CLAIMS 1. A styrene resin filmconprising a styrene resin
filmbase subjected to a hydrophilic treatnment on both surfaces and a
conposi t i e ad Nt At U @aelPEaPeiRd Rattlee affehtowing drmsilér nal slip
agent applied onto each of the treated surfaces, wherein the ratio (a/1l3)
of the suf¥lace tension (a) of one surface (A) of said film base to the
surface tension ((3) of the opposite surface (B) is from1l.15 to 1.72; the
surface tension (03) is from 350 NNcmto 450 NNcm the surface tension (a)
is from 400 Ncmto 600 .tNNcm and the coating weight of the conposition
on the surfacec(.@) amuKis tp 2b ¢R,95% by wei ght of th?oating wei ght of
t he conposition on the] surfpce| (P). 2. The styrene resih filmas clained
in claim ek g d igjl0 i il gi-b surfpce (A
and the f%%r{r:?] bﬁse@su f|aceo( cpng ai ?S a surfactant as qhe%i sga?i c
agent, inorgan m c ticles I+ 'p and,
furthernore, ab&/&ter gg‘ﬁ%bl p ??/?T@grz.@z}éi?@ﬁﬁﬁggg%gfbg‘ne' gin filmas clained
inclaiml, wherein said conposition applied on the filmbase surface (A)
and the filmbase surface (B) contains a surfactant as the antistatic
agent, a pol yether-nodified s'téi Qﬂe_wvi ng 82 a structure represented by
the following formula (1) as’ ‘72 4/X
#—N\(

CoH40),—H (2)

CHs

I
(3)
HO(CH,CH20)4(CHCHZ0)(CH2CH,0)H

wherein, in formula (1), R! represents a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms:; m is an
integer of from 0 to 80 and n is an integer of from 1 to
30, provided that m+n is an integer of from 1 to 100 and
the ratio n/(n+m) is from 0.1 to 1.0; and a is an integer
of from 5 to 30 and b is an integer of from 0 to 30,
provided that a+b is an integer of from 5 to 60 and the
ratio a:b is from 100:0 to 100:50;

in formula (2), R® represents an alkyl group having
8 to 22 carbon atoms; x is an integer of from 1 to 30; and

y is an integer of from 1 to 30; and
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the external slip agent and, furthernore, a water soluble polyner: CH3
CH3- Si- CCH3 L CH3B miH3 SI-C C3H6(C2H40)a(C3H60) bR 1 CH3 -ii-CH3 (1)
n CH3 wherein Rl represents a hydrogen atom or an al kyl group having 1 to 4
carbon atons; mis an integer of fromO to 80 and n is an integer of from
1 to 30, provided that mtn is an integer of from1 to 100 and the ratio
n/(n+tm is fromO0.1to 1.0; and ais an integer of from5 to 30 and b is
an integer of fromO to 30, provided that atb is an_integer of from5 to
60 and the ratidaHe STOREIFPrasemtEd By formHa sd)refderesin film as
claimed in claiml1, wherein said conposition applied on the film base
surface (Wtandvaightf idintieseepadtocy (B)itcohtamichshasapeatiagistatic
agent, a pol yoxyet hyl eneal kyl am ne having a structure represented by the

fol | owi ng drartmfl aan{@ntor tao 4foltywo)o6st lof e pdlolex yprleydlene gl ycol et her
having a structure represented by the following formula (3) and, as the

external slip agentThe @&t arep@ weidier -Aiudi fased1siinieeone &3yhaviensra
structure represented by the following formula (1) : CH3CH3IiH3CH3 iSi-i 1
-0 OHB-Q1GH3hd 1) Hd 4, wherein both surfaces of the film base have

a center-line average of surface roughness parameter

falling within a range of from 0.4 to 2.2 pm.

6. A styrene resin film for use in window film
application, comprising a styrene resin film base
subjected to a hydrophilic treatment on both surfaces and
a composition containing at least an antistatic agent and
an external slip agent applied onto each of the treated
surfaces, wherein the ratio (a/B) of the surface tension
(au) of one surface (A) of said film base to the surface
tension (B) of the opposite surface (B) is from 1.15 to
1.72; the surface tension (f) is from 350 pN/cm to 450
uN/cm; the surface tension (o) is from 400 puN/cm to 600
uN/cm; the coating weight of the composition on the
surface (A) of the film base is from 4.5 mg/m? to 30 mg/m?;,
the coating weight of the composition on the surface (B)
of the film base is from 2.0 mg/m? to 15 mg/m%; the
difference between an adhesion time of the film surface
(A’) having said composition applied thereon to paper and

an adhesion time of the opposite film surface (B’) having

said composition applied thereon to paper is 1.0 second or
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CH3L CH3 JMC3H6( C2H40) a( C3H60) bR1ln CH3 (C2HAO) x-H R2- N (C2H4O y-H (2) CH3
(3) HO (CH2CH20O) d( CHCH2O) e(CH2CH20) fH wherein, in formula (1),

represents a hydrogen atomor an al kyl group having 1 to 4 carbon atons; m
is an integer of fromO to 80 and n is an integer of from1 to 30,
provided that mn is an integer of from1l to 100 and the ratio n/(n+m is
from0.1to 1.0; and ais an integer of from5 to 30 and b is an integer
of fromO to 30, provided that a+b is an integer of from5 to 60 and the
rati o a: b Meré¢r omd 0h® adhdoiemoting dbreaid (Pfad® (Bpr ésermapemn al kyl
group having 8 to 22 carbon atons; x is an integer of from1l to 30; and vy
is an integer3dfsécamd ¢ BHsand 84 in the conpound represented by
formula (3), the total weight of the repeating unit d and the repeating

unit f anounts tD. 4hd ctOntend tdwei mhdilen nidecide. irb.witwwstsiriene resin
filmas clainmed in any one of <clains 1 to 4, wherein both surfaces of the

fil mbase d\yei cat Lol 85hd idEn aves aney nSWa6e FOUINNESS PafaBter
falling within a range of fromO0.4 to 2.2 m 6. A styrene resin filmfor

use in w ndow id mr appligfti o COMWPréS NS ﬁ%yémﬁmr{ddw base

subjected to a hydrophilic treatnent on both surfaces a conposition

cont ai ni nge gy, 'agg?éi[i@af‘c istatic agent and an external slip agent applied
onto each oJf th treate%m'surfaces, wherein the ratio ((x/R) of the surface

(R of the oppostt o ot aRe e s e it 3 SR EipfECe { enei on
(9 s "B Lol L, 450, My e surf ace dofil o () [ 17om 400 N
( _ g o] the surface (A) of
R SEXTERERSE AN S T X R I
Mg/ ne; theafilm base surface (B) comprises (a) from 10 to 85% by
weight of a polyether-modified silicone having a structure
represented by the following formula (1), and (b) from 15
to 90% by weight of a polyoxyethylenealkylamine having a
structure represented by the following formula (2) or a
polyoxyethylene polyoxypropylene glycol ether; said
composition is applied to the film base surfaces (A) and
(B) each at a coating weight of form 2 to 30 mg/mz; and
both of the film surfaces having the composition applied
thereon show a coefficient of high-speed dynamic friction
to metals of from 0.15 to 0.35 and a half-life of the

electrostatic attenuation at 20°C and a relative humidity

of 20% of 60 seconds or less:
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di fference between an adhesion tinme of the filmsurface (A ) having said
conposition applied thereon to paper and an adhesion tinme of the opposite
filmsurface (B') having said conposition applied thereon to paper is 1.0
second or 85 nore; and the adhesion tinme of said surface (B') to paper is
30 seconds or less. 7. The styrene resin filmfor use in wndow film
application, wherein the styrene resin filmas clainmed in any one of
claime 1 to 5 is for use in envel ope window filmapplication. 8. The
styrene resin filmfor use in wndow film application as claimed in claim
1, wherein said co t|o ap I?g on the filmbase ju@‘}_@ce (A) and the

fllmbase surf (B) ﬁ’prl from1l0 to 85% by V\qgj*ht of a
pol yet her-m)dlfled si|l f.cone havi ng. a structure represen QM t he
fol | owi ngGHa ™ aQq ané to 90% by wei ght of 3 (1)
t (i the foll ow ng

pol yoxyet hyl eneal kyl m'I ne hayin £n
formula (2) or Gl pol y@k{} reme pﬁﬁww&ﬁémﬁb | yeol her; said

conposition is applied to the filmbase surfaces (A) and (B) each at a
coating weight of form2 to 30 ng/m2 ; and both of the film surfaces
havi ng the conposition applied thereon show a coefficient of high-speed
dynamc friction to metalsyfct*r*dﬁ')@"ﬂS to 0.35 and a half-life of the
el ectrostatic attenuation _at” 200C and a relative hunmdity of 20% of 60
seconds or |ess: 86 @B CH3 ii- O CH3 R2- N

SI-CH3 CH3 n " (€M1.0),> Mee

P
HO(CH4CH0)a(CHCHZ0) e (CH2CH20)H (3)

wherein, in formula (1), R' represents a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms; m is an
integer of from 0 to 80 and n is an integer of from 1 to
30, provided that m+n is an integer of from 1 to 100 and
the ratio n/(n+m) is from 0.1 to 1.0; and a is an integer
of from 5 to 30 and b is an integer of from 0 to 30,
provided that a+b is an integer of from 5 to 60 and the
ratio a:b is from 100:0 to 100:50;

in formula (2),. R?® represents an alkyl group having
8 to 22 carbon atoms; x is an integer of from 1 to 30; and
y 1s an integer of from 1 to 30; and

in the compound represented by formula (3), the
total weight of the repeating unit d and the repeating

unit f amounts to 40 to 95% of the whole molecule.
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(1) CH3 | 61-0 C3H6(C2H40)a(C3H60 )bR1L (C2HAO x-H (C2H4O y- H (2) CH3
HO( CH2CH20) d( CHCH20) e( CH2CH20) fH (3) wherein, in formula (1), Rl
represents a hydrogen atomor an al kyl group having 1 to 4 carbon atons; m
is an integer of fromO to 80 and nis an integer of from1 to 30,
provided that mn is an integer of from1l to 100 and the ratio n/(n+m is
from0.1to 1.0; and ais an integer of from5 to 30 and b is an integer
of fromO to 30, provided that a+b is an integer of from5 to 60 and the
ratio a:b is fro PEIPEHIAREEIGFHGHMA & (eNREGHT dildit s an al kyl
group having 8 to 22 carbon atoms; x is an integer of from1 to 30; and vy
i's an integekichfcomprigeso 1or £ @rrl g & heydorpouhic riepgateentedsdy fornul a
(3), the total weight of the repeating unit d and the repeating unit f
anount s t ot &t t th®590 10f addet aviol €n Mod pcolf eond7s G f#cdr @esst forf ampduci ng a
styrene resin film which conprises: performng a hydrophilic treatnent so

that the spgdacestenstonl (aq ©F 0@ sor 6T euN A oftie fddmrhase is
controlled to 400 to 600 .iNNcm the surface tension (R) of the opposite

surface (Blegbidhe(f) |5t hase ofsosont roblestd 0(@5%1‘? GO Nie AN the

surface tension ratlo a/lRis controlled to 1.1 . 72; applying a

conposi ti ofy @ﬁﬁ@f@jfg%%a% I%t @n4§1(51 I@}&El&@gﬁ% il exterdpl slip

agent onto sail sur |ng, e Styrene resin

f|Im|nto t1-ro(£l ﬁ?r@ t@ rcgffggf,&gr*npstpg Oﬁosaé%]&}eﬁéhe surface (A

to the ace rocess Tor pro uci‘ng eresin film as
o gl ernawwméﬁn SOPERLLY S SAUBIIG sBh I L
sol ubl e polg fnafngl agent onto said surface (A); after drying,
winding up the styrene resin film into a roll; and thus
transferring the composition on the surface (A) to the
surface (B).
10. The process for producing a styrene resin film
as claimed in claim 9, wherein said composition containing
an antistatic agent and an external slip agent contains
(a) a surfactant, (b) a water soluble polymer, and (c)
inorganic microparticles.
11. The process for producing a styrene resin film
as claimed in claim 10, wherein said composition
containing an antistatic agent and an external slip agent
contains (a) a polyether-modified silicone represented by
the following formula (1), (b) a surfactant, and (c) a

water soluble polymer:
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inorganic mcroparticles. 11. The process for producing a styrene resin
film as clainmed in claim 10, wherein said conposition containing an
antistatic agent and an external slip agent contains (a) a

pol yet her-nodified silicone represented by the following fornmula (1), (b)
a surfactant, and (c) a water soluble polyner: 88 CH3 CH3 CH3- i- 0 Ci-
O CH3 CH3 CH3 Si-01 mL C3H6(C2H40)a(C3HE0)bR . n CH3 wherein R1
represents a hydrogen atomor an alkyl group having 1 to 4 carbon atons; m
is an integer of fromO to 80 and n is an integer of from1 to 30,
provided that mn is an integer_of from1l to 100 and the ratio n/(n+n) is
fromo0.1 to 1.0CHand b GMs anlintjedersof from5 to 30 ang &Hsis an integer
of fromO to 30| prov ded t halt +bI is an integer of fr 5 to 60 and the
ratio a:b Chlyfr®m QoOr&ito 56 —1Q—Theprocess—for Iod(IcHgng a)styrene
resin film as €l aine lin claim 10| wherei n said conmpos on contal ning an
antistatic agenCHgnd prichxt erjnal ﬂal'ﬁs GgleaD)a(CamgQiihs ( ija

pol yet her-nodified silicone represented by the following formula (1), and
(b) as a nodifier, a polyoxyethyl eneal kyl am ne represented by the
followng fornula (2) or a polyoxyethyl ene pol yoxypropyl ene glycol ether

Gro b0 PR e o o) Sreall) st ok ey Ge ()
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having 1 to 4 carbon atoms; m is an integer of from 0 to
80 and n is an integer of from 1 to 30, provided that m+n
is an integer of from 1 to 100 and the ratio n/(n+m) is
from 0.1 to 1.0; and a is an integer of from 5 to 30 and b
is an integer of from 0 to 30, provided that a+b is an
integer of from 5 to 60 and the ratio a:b is from 100:0 to
100:50;

12. The process for producing a styrene resin film
as claimed in claim 10, wherein said composition
containing an antistatic agent and an external slip agent
contains (a) a polyether-modified silicone represented by
the following formula (1), and (b) as a modifier, a
polyoxyethylenealkylamine represented by the following
formula (2) or a polyoxyethylene polyoxypropylene glycol

ether represented by the following formula (3):

?Hg <|:H3 C'JH:; w (|3H3
CH3—?i—o Sli—o S]i—o Sli—CH3 (1)
CHs CHs Jm C3Hs(C2H40)a(C3HgO)pR' J CHg
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/| (C2HAO X-H R2- N (C2H4O y-H I C H3 HQ(CH2CH20) d( CHOH20) e( CH2CH20) 1H (2)
(3) wherein, in fornmula (1), Rl represents a hydrogen atom or an al kyl
group having 1 to 4 carbon atons; mis an integer of fromO to 80 and n is
an integer of from1l to 30, provided that mtn is an integer of from1l to
100 and the ratio n/(n+n) is from0.1 to 1.0; and a is an integer of from
5to 30 and b is an integer of fromO to 30, provided that a+b is an
integer of from5 to 60 and the ratio a:b is from100:0 to 100:50; in
formula (2), R2 represents an/g (kytls@roup having 8 to 22 carbon atons; x
is an integer of froml and y is an integer of from1l to 30; and in
t he conmpound represented ?@ a d3)-qthe total weight of the(2bpeat|ng
unit d and the repeating un|t anbuits to 40 to 95% of the whol e

nol ecul e. 90

CHa
| (3)

HO(CH,CHL0)4(CHCHL0) e (CH,CHL0)4H

wherein, in formula (1), R? represents a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms; m is an
integer of from 0 to 80 and n is an integer of from 1 to
30, provided that m+n is an integer of from 1 to 100 and
the ratio n/(n+m) is from 0.1 to 1.0; and a is an integer
of from 5 to 30 and b is an integer of from 0 to 30,
provided that a+b is an integer of from 5 to 60 and the
ratio a:b is from 100:0 to 100:50;

in formula (2), R? represents an alkyl group having
8 to 22 carbon atoms; x is an integer of from 1 to 30; and
y i1s an integer of from 1 to 30; and

in the compound represented by formula (3), the
total weight of the repeating unit d and the repeating

unit f amounts to 40 to 95% of the whole molecule.
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