; DEFGHI JKLMe3enno<uvbt 6T/ R#24 April, 2004 DESCRI PTI ON STYRENE RESI N FI LM5
TECHNI CAL FIELD This invention relates to a hydrophilizg apeat ooy of filnms
made of styrene resins and application of nodifiers to inprove, for
exanple, the antistatic properties and slip properties of the filns. Mre
particularly, it relates to filns to be nechanically processed with, for
exanpl e, a bag-form ng apparatus or a window filmapplicator, in
particular, styrene resin filns s'%gga wi ndow fil m application
BACKGROUND ART Because of being s#% T gﬁﬁﬁﬁﬁbhly transparent, styrene resin
films have been frequently enployed as food packaging filnms for |ettuces,
raw shiitake and bananas and wi ndow filns (i.e., filnms to be applied to
envel ope w ._Styre resin filns are enpl oyed as food packagi ng
films, &%&%ﬁ% %?%?Y%i ?f@gellent -food visibility due to the high
transparency and hi gh steam perneability, thereby keeping the freshness of
foods with nuch transpiration (for exanple, raw shiitake) over a prol onged
period of 1 24. April, 2004 tinme. Polyethylene filnms and pol ypropyl ene
filnms, whiBECHRAVEALoRIELRBam perneability, are unsuitable for packagi ng
foods with nmuch transpiration. In particular, styrene resin filns are
frequently enpl oPeils asneavel aper el adosy o | ashydropkeil esstseathedi | o (for
exanpl e, polyethylene filns, polypropylene filnms) suffer fromtroubles such
as wrinkl i hgime mbedestepsofrehadoss hgs eanel spptieadithenéf nodisiers

unsui table for this purpose. As an exanple of the utilization of a styrene
resin fil ménihpedveackagi egakpus, f ohe kegpisatiesbprepsrtdEsAaBa30933

di scl oses a styrene resin film(the term"JP-A" as used herein neans an
"unexani negh pybbisped: Japanesenpat eths apRtd LAt HR Jou i By f i 140 can be
processed in sheet forminto bags in which foods are filled by hand.
However, thLgafibmBas;bren:Subl cfitelah-091uptaceskeaalaeal. cyhi ch brings
about a problem of shear in bag-form ng becalise of the insufficient slip
properties enLn r Les_(] asi.ness.| penkng the bags for
filling fo%%%g?ﬁgfe%n?é?n9?ﬁ%£§§eﬁﬁg?F%E%gngki%aﬁﬁ?BP?I??%g f oods (for
exanpl e, shiitak into_th ags, . Ln iLcular, .pr i : ilminto
bags at a %#%%ﬁggégﬁ’aﬁa 8%{%%% %%gr|5%?%Fﬁ§n§eF6§dgg?ﬁ§t%gl%ggéé In recent

years, bananas_ar ackaged in.a_pag forned by fuse-sealing three sides of
a nmonol aye OgtV}Bﬁga %1?% appﬁlcaglgn.

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



2 24 April. 2004 resin filmpiece. To wap a bul ky food such as bananas,
t he bag should be provided with a w de opening. Thus, ﬁ_ﬂ?ﬁ@ 2004
electrification due to friction of the upper and |ower T1l mshéets nakes it
difficult to open the bag, thereby causing a problemthat bananas can be
hardly put into the bag. To solve this problem there have been reported
styrene resin filns coated with nodifiers on the film surface. However,

t hese styrene resi il uffer,fromvarious problens as.will be discussed
her ei naft er-*"f&s degeii’ﬁgﬁyz‘f’%@e%liﬁ?‘shﬁg b@@ﬁYBPBPéi??Ee?f‘6mﬁar‘?l§il%lbt
various surface treatnments for inproving the slip properties of styrene
resin fil mFEes %hd SefgaPamme st idtat iaE roseriteds & e e A6 HESr eby
give styrene resin filns appropriately w thstandi ng nechani cal processing,
for exanpl &0gsHy-Widhmmuan tardsarivid topg wi ndow fi |l m appl i cation. For

exanpl e, JP-A-53-115781 proposes a nethod whereby a styrene resin film base
surface i s subjectledpbatachydreplitlyirentr eatsienttilfer aeeafwleguentigna

di scharge) to give a surface tension of 400 to 550 ~Ncm and then a

modi fier cemmEoay an eantdlipeudiitgicagentlnmdd sSilde dras0idtiifE dfifdised on

t he base surface. According to this technique, one surface of the film base
i's exclusi vedor ssiirgated Yl O N aF [DinS,n &y e p}l’% ehdrdifmizer is 3 24
Avril . 2004(eﬂappl i eg%%nto%%e thuy;El treated suﬁ a?e. 3)Ethe ot her hand,

JP- A-10- 1199/8 &} selpsas-aidihad & APRIYING 3% anf [ glatdiepgant onto both
surfaces of a base material. Recently, the processing speeds of bag-formng
machi nes, i 1.cul i i %g&l t -TpIo N td r
feeders .hav@rﬁgﬁlﬁg{ﬁeﬁﬁ%\%r@ooﬁ eetdllcnéana%ez or ana"lrJateh?mgvfedr\rt eesmachi nes
currently i(gfhx"sfasoeséi .e., 400 to 600 sheet/mnute). Wth this tendency toward
hi gher processing speeds, it becones necessary that a window filmhas two

conflicting characteristics,, nanel anti.stati.c praperties of hoth surfaces
and adhesi veness ‘'t aﬁapeé?a.mqlte i t%e l{rl:ﬁegtlzt%equflo%otﬁ SHEEE B:f/as1n
JP- A- 10119(9:,E[7.8Jl suffers from|less trouble exclusively frqoqmthe vjew point of
Static e ectriBity b kaging BIF oV Ged RIS TREE Brodei ng
filmscratches._ In addition, the problens of winkling and positioning
error aftersHdhesibF @S2 cdiplviel se s vad® n(ths stease JENANe?y, the
probl em of static electricity can be solved nerely by applying a |l arge
anmount of arfsththietsin aeRgentan ¢ unigaafiingch sk ld shegc dapag esike PéliEnNénhance
the antistatic properties. However, this treatnent brings about another
troubl e t hatpphiecatnidrst at i Thagehi lmppknedet hrekeéyspdevrnebean ddhmsi ve from
attaining the filmbase surfaces and solidifying thereon, thus causing
wri nkl i ng aimttpdsads dini nghiarty dicods a2 AVkidd IR0 t Hewsvear hand,
JP- A-2- 72050 di scl oses a styrene resin filmcontaining a waxy anti bl ocki ng
agent, whilhidP £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



A-2-72051 discloses a styrene resin filmcontaining a granular anti bl ocking
agent. Although the filns reported in these docunents ﬁg#rﬂebbg\qed film
damage due to the inproved slip properties, they still suffer fromthe
probl em of the frequent occurrence of troubles due to static electricity.
By the antistatic treatnent on exclusively one surface according to
JP-A-53-115781, the obtained filmis hardly used for w ndow film
application., A styrene resin filmroll set in_a wi ndowfilmapplicator is
unwound and $Héh %ﬁ%&fﬁeq%t ofré’oh'tréé’t amngPhlkhfeffﬁP\glr SHF8r 850 an’gBEr rollers
before the adhesion of the filmto the envel ope paper. Since plural rollers
are enpl oydd'§ RPahehIHhae R 1dsst iddy PactsoorRaTE 19 | nTRBAe i nto
contact with the rollers and thus electrostatically charged. Unless the
filmhas tHEEHT SlAagtE Prispdriqresium ot istifacesf, thee Ubden singet s,

havi ng been cut into a definite size, wind around each other imediately
bef or e comlmyamtfa loorethestt swintaka sh el e rddd] foiges Jnaper ,ogdushaalkiiagg cont i nuous
processi ng i npossi ble. Therefore, double-side application is enployed in

t he t her nopltestdloy reesigifg lang b ey ellope AW RGrageo dirg yt @ut

JP- A-10-119978. However, this double-side 5 24 Aril, aooa application

di scl osed iimtddithedegyent suffers fromthe foll owi ng problem Nanely, the
filmfor a window filmapplicator disclosed in this docunment is not

subj ected to any ty &R kG o TR/YIRAL, AhQ MW fRRES Ao rRRgant i static

agent is applied on both surfaces of the filmin alnost the sane coating

wei ghts, f@dﬁ% @éé’ﬂ'rﬂ(ﬁiﬁ%é ”éc%%c{ QHlen ]}Da%iff&'é[?es{f Ad g shgrmed is put

into the win m appl I cator and t hen unwoun ore using as a film In

t he unw ndi , : I ' a_pr.ohl ha aptistatic
agent, whi c%wlg:hiiats 'ee%ggg\g?%édkgglts% %rc'#%gg&r %ggg ??1111%" etsélg?rgrv\glka t, partly
(or nostly _jn.an extr case) m.grates,fromong . .surface.to the opposite
surf ace, dé}ﬁer}rll%iunsg porr?eq & i diwﬁgl%t& i AHE St T SRR T Shrent al factors
(for exanple, tenperature, humdity) .in_the w nding step and the storage
conditions (for ar?%sé:,rltb&?p&bé’[vt%e,lthﬁ‘rﬁsdib[eﬁ“ & HIRETSS &¢ AR As a
result, the coating weight of the antistatic agent w dely varies

| engt hwi se CUMER LTI T iITHRIQRT deEHEEHGE £9RriF@ it &8 tHdPanti static
agent thereon is to be adhered to the envel ope paper, the antistatic agent
i nter f er es RIPSHIHES S Sty asiss wefides Positasss mgrerifraiddnteen the film

and the envel ope w ndow, thereby damagi ng the commercial value of the
product. 6antistatic 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 puN/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



24 Avril, 2004 The invention ains at inparting antistatic properties to
both surfaces of a filmto thereby provide a filmwhi &4 Asrisu206p! € for
mechani cal processing with the use of, for exanple, a high-speed printer, a
bag-f'orm ng machi ne or a hi gh-speed w ndow filmapplicator, in particular,
a styrene resin filmhaving i nproved adhesi on properties to paper as
required in an envel ope window fil mapplicator, and a process for producing
the sane. DI SCLOSURE OF THE | NVENTI ON The present i nventors have conduct ed
i nt ensi ve aRR/A &3 Q- iR BiHE dbRatestrT Ber pr 6B &he oAdex heddlt, they
have successfully found out that the object can be achieved by |rrpart| ng

di fferent $Rrfabe tetibrbisoledres fa omthod dhckeslyirgesnof a fil m base

t hrough a hydrophilic treatnment and then applying al nost the sane nodifier
conposi ti carst et ot szerfacestofbdtte Sutfadasecbarhbase anateprabri at e
coating weight. The invention has been conpl eted based on this finding.
Accordingly, therddwedity,onHy %ﬂcﬂﬁs@.r&%]ys(}%’@ié esf bdd4 Meoimyi sing a
styrene resin fil mbase subjected to a rophilic treatnment on both

surfaces apg-s £OTPOSA th 0P CONT 24 ) ”'nﬁ‘ﬂn@éw'?ﬁﬁﬁ 1 fPhtStatdedagent and an
external slip agent applied onto each of the treated surfaces, wherein the

ratio (ol (e et e HEdACELEDSL O {1 Ol OBfafar cd e dVL1 hoo 02004 surface

(A of th o the surface tension e opposite surface

(B) is fro 7 su 5 mto 450
~N cm the%%r%g%}e ge%stlg%nrﬁ%]le? 5‘; om%%@é%r&%t%ég%%gﬂ\fcgnn qg%l%l t he
coati ng wejght of e Cco sijtion onthe su e nts to 25 to 950
by- wei ght k)? The % Qt?%g ?e%@%rﬁ%t%ohpg{sﬁtﬁ] nattehe < ace (A).

Mor eover , the i nvent i on row des a process fo roducin e resin
i1 m whi cH-CERER | %%%h35 F RS Ny Spni 1 OPFORT reRECess thas Lihe

surface tension (a)_of one surface (A) of a filmbase,is controlled to 400
to 600 ~N&nyiRfer st Fmceas e%?oﬂme%é&%%mah%heﬁeegﬂésgh?fac%af& Yof the
filmbase is controlled to 350 to 450 HNVVcm and the surface tension ratio
a./p is comtbbpiabiePnonsribed. 90, Paphl rnEeeceorpdsrEPon teNEAF nthg at

| east an antistatic agent and an external slip agent onto the surface (A);
after dryipgped ndithg supause Hiafy alfee rfdslim didghasrDd by roftA~Hhd t hus

transferring the conposition on the surface (A) to the surface (B). BEST
MODE FOR CRRRYTBIGs @iiie THESE T OWENTS ONE Nowp 1 € hex¢ huehvedyp fkbh beedesevi bed in

detail. The filmbase to be used in the invention contains as the main
conponent posthyrefestasin. eTbatrisityhe Homwent, oft the stovieded resim
anounts to 500 by weight or 8 24 April, 2004 nore of the resin

conposi ti onocnashst of i pgetdetingntfilinesstytenestesim daddbeiwsedha the

invention is a transparent polyner containing 50g by weight or nore of

styrene nopesBlemEXafphesnkhengofningbydeioning 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.



publicly known polymer resins such as polystyrene, styrene-acrylonitrile
copol ynmer, styrene-nethyl nethacrylate copol yner and 24 April, 2004

st yrene- but adi ene- net hyl nethacryl ate terpol yner; so-EﬁTT%H;?GBBEr-nDdified
pol ystyrene resins containing synthetic rubber (for exanple, butadiene,
styrene-but adi ene random copol yner, styrene-butadi ene bl ock copol yner)

di spersed therein as soft conponents; and bl ock copolyners of styrene with

conj ugat ed dienes, Anong all, it is V.or se 1 herefor

gener al - pur pose pol y@?@r%ﬂée’f (ﬁ‘ﬂ5§3' oiéﬂ'aA‘r%‘gf%O%?e%]a?% B dt e a

synt hetic rubber in general purpose polystyrene. The styrene resin filmto
be used as ¥#l% i fHBacenbrinsed RsVEh Bb?ﬁ%?%“h%tﬁ%/%th ot s*{f!r? aces.
When an aqueous nodifier-containing solution prepared by dissolving an
antistatic Boent2@?l ahiapteeed Rl Fgy eeReat Tehidaf &40 SORPPITERF oh the film
surface, therefore, droplets of the aqueous nodifier-containing solution
are forned ¢henebir amut tihlsc kg oageappl Akttt orgtbadongsl ingpeepasted | n
addi ti on, an aqueous emul sion, which is enployed as an adhesive in the step
of adheri ngitt hehé$d miscnhacest shdw r28ifpedl £fiPE0darayel dpe papers shoul d
qui ckly attain the base surface and solidify thereon. Thus, it is needed to
make the filmpsewdacesipygdropdities, Ashawl btheldescrebedrberehaafter, the
hydrophilic treatnment can be perforned by using an acid (for exanple,
sulfuric achobNéhrbe A6LA¥rOGudNL BoBtasPBntECaEMERbubi O @Xanpbe, corona
discharge). It is essentially required in the invention that the styrene
resin fi|n1§@$€iéUéIé8€§ié£€ subjected to the hydrophilic treatnent so as
to give a surface tension ratio of the front and back surfaces (a/R)
falling within a §ge€+é' Snf 2008 5 10 PDL Ah O 2 éﬁyé§8§uég§éﬂ fohg suitable
for a window fil mapplicator or an autonmati c paper Teeder %herelnafter
referred to_sipply as_a_window fiLlLm appli [ o] ) es bd |
particuIarI?uﬁgg%ésﬁg§of§&93r§6thén%xsgnkig?gﬁheggédggﬁﬁﬁﬁgé g%%%t%%nt on

t hese surfaces. .l n case_of usi the.styrene resin film Wi w film of
an envel ope %Fdﬁysﬂﬁgé,f?ﬁewépgagngl}@sgﬁp??Fﬁ?%?nfo'%esggﬂef%dﬂgﬁﬂﬁhe

i nside of the adheifnd for exanple, an envelﬁge) and,t hus thedfil surface
(A) servestii™thelindgFnodt 2stPded 5f 1PhEPBAVERGHE. TPnBRYPREC FI' sur face
(A") is-electrostatically charged in the step of mﬁndom1fi|n1g glication
the film suEhgBePraughht tphet §OPRaChdHEFBNBESRngOLdSERe Ot AT B Electricity
and thus the envel ope can be hardly opened, thereby making it inpossible to
put papers ratderhebefivspopbe sfhesipRecfothexdidm Lo 3HG4°p¥paPESar e

envel oped or |ocated while being in contact with the inner surface of the
adherend, thepeilm stifee Xyl jzolelans rant ANRPYSd charfget SRIE3Y t he
frictional charge and, in its turn, the papers per se are al so

el ectrost at stabl ybohar gedfakesanfathendiilo peper ifdedeconsicst Wigh £hge, the
filmsurface (A') is electrically charged and papers are al so charged and
thus the papeildecanant héusnedéetedoduaticafliy shatrigeds| edhiesst yhe
Accordingly, it is necessary that the filmsurface (A) has sufficiently

hi gher anti giati @apr eper tines sthan ct be obelrmisyr bac®cth sur@acelse ahker hand,
the filmsurface (B') should have antistatic properties too so as to
prevent therpnabla@eiRat naivlifgs Beehs cwitnd ndicowndicgFdeh tet izeduaina t he
static electricity in the step of running the filnms on plural rollers in a
wi ndow fil myapphiCakeh otthelrS 1#h@e1RReasS M)t dritatcdnlied iinhos Wohaeet(B' ) has
appropri ate adhesion properties to the adherend. To achi eve these objects,
the filmsutfage ' owWeY: i IGRIRId e dBe s isReci fic
rati o than Fﬁg%fﬁﬁgl?gﬂ%¥ﬂ§%E?%ﬁg%dwgﬁgﬁﬂsfﬁégé%%esion of%?he adhzgfve

It is theref, %Sgg%ﬂ%p in the invention to control the ratio of the surface

t ensi on (a)lo thée surface (A) of the filmbase to the surface tension (p)

of the other surf%gggg@gég'tdg%gyg_g&%%§%p%aication is employed in

the thermoplastic resin film for envelope windowing

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



24 April, 2004 (i.e., a/p) to 1.15 to 1.72. Particular reason therefor is

as foll ows. When the surface tension ratio falls V\,ithizug@!;gooq of from
1.15 to 1.72, a large amount of the nodifier conposition remalns on the
filmsurface (A') after unwinding the filmroll, even though the filmis

affected by the winding tension in the winding step or the storage
tenperature and humdity. Thus, both surfaces can sustain respectively the

appropriate antistatic properties, and attai nnent, ti of esive. It

i s preferafi® *ﬁﬂt%?ﬂaégﬁéih:e eH%fgml?aﬁ?%uT%n?r #%ﬁ?%ﬁ)%{gﬁn . \Wen the
surface tension ratio is |ess than 1.15, it becones inpossible to control
the coatinfWeiYMI RTIMEERodi fier conposition on the fil msurfaces (A)
and (B'), depending on the winding tension in the w nding step or the
storage tenperat V&g Hirg dfidm Zeria vhededsblimarPrtHefase surfaces
are not subjected to the hydrophilic treatnment. When the surface tension
rati o exceetss¢ld9ed oin t el ot decuthamt, is hecpestibhgctod ceo batyveen fil m
sheets beconmes excessively high, in spite of the nodifier conposition
appl i ed t hetwbipplanti ¢ htisedteefit | om riobthcanrbechardhy amwanmistasiaescri bed
in Exanples 3 and 5 of JP-A-10-119978, it is obvious that the coating

wei ghts of éé&mﬂéfépﬁsm@cﬂm@@i%@m onirtheeki b shef acem (A dlmnmsk (B')
cannot be 12 24 April, 2004 anticipated, in case of applying the

CO”DOS!tiF”hHE‘éﬁﬁéecéyfiﬁﬁeﬁeﬁﬁﬁbgytf@@l&@éﬁiB? W g bygr ophé 4 créTRAt MENL .
Thus, it is advantageous aS a food packaging filmtoo that the film

surfaces (g%geaﬁﬁvﬁséélfa¥ﬁugi%&?ﬁ@&tig{ﬁﬁgfihﬁé theM, ea8bhw OkhER as

descri bed ove. en a styrene resin mis |lam nated on another resin

fil i - Ar 8- 9 y : fil

(s JE 8230900 Lhen SKlagey(BekopyBenerpLoscag (1 Im
b i nt.ai ned th f iLth. | LE I j fil

can,be L PLALTE, D0 the SYELacR WL Dl o5hesant eguetobtokiLdecke 11T

can regul ate the occurrence of shear jn bag;form ng,durin h tomatic
bag-forningt$?o%%§§§t?ﬁlﬁ ﬁganﬁavrﬁbch Pﬁ?gBeSBeﬁPﬁél?grOaFép%?ﬁﬁ, for
exanpl e, bananas, the filn1surface,§§') IS de /i nside io t hat the bag can
be easily opehed Wi hh EBSt REMENYES F?cpﬁfgggrﬁPésmBFt KelBufface (A).
Simlarly, particular surface tension values of the base surfaces are
restricted eBCERPEAFASEANYLYLRBESt RECROPPEWSHGERESsERs FRENBPBRGL TS
facilitating the achi evenent of the objects of the invention. The surface
tensi on (a)Seffere,fiepebdéagsanf abe WARdiadcsrpEdPRedntohPfANge of from

400 uNcmto 600.~Ncm by the hydrophilic treatnment. So |ong as the surface
t ensi on 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.



falls within this range, the nodifier conposition can be 13 24 April,
2004 nore uniformy applied on the base surface and thgqfs i, Doy surface
can be adequately activated so that blocking of film sheets (1.€., a
phenomenon causing an increase in the peeling force between fil m sheets)
scarcely arises. The surface tension (a) preferably ranges from430 ~. N cm
to 580 ~Ncm still preferably from450 ~tNNcmto 550 ~NNcm The surface
~tension ((3) of the opposite surface (B) of the filmbase is from350 ~Ncm
to 450 ~N cm VherS HNY SSiriat @ ifh o MRS 5 I Eh S0 tisr e, the film
surface shows an inproved affinity for the adhesive and thus the attainnent
of the adh@FORERd Gshd DAL HY emdt e Bdin div itdwuedy tHavds® @n be
qui ckly conpleted. As a result, the adhesion force between the film and
paper can He lenhdriced iand uiHakdheSimmadhanical e sleatioeditbhitde i s
appropriate particularly in high-speed wi ndow filmapplication at 1,000
sheet / m nutwseorofiyorfimr ldxdng J efertalyle- ddedd towel risief,ace Heansicomifl) is 380
~Ncmor nore. The upper |limt of the surface tension ((3) is 450 )xNcm
Wien the swdaced e1siomiafhtdpedd lhase Sk aghH (iBawxcedds 450 ~N cm
the surface tension of the filmbase surface (A) becones at |east 515 ~Ncm
because of ghe idefidy tionsQfrdfie S ACE LR W d aldroddd HigleA ase, the
filmroll can be hardly unwound and the obtained filmis hardly used
especially | j.gh- i i i { LAt at

1, 000 sheeté%%u%%?%r%ﬁ%ﬁﬁsg iy'}sé%;el?raeu%glﬁ ﬁ%{ céona‘?elzng weqﬁg C%Cﬁﬁcj)lnﬂltthﬂne film
surface (B 1S er n e.coati I ; | surface (A)
and t her ef oa)rpéJ Czar%éeée’l iar{%&]?aoré:%coeeﬁosaefeér}gfélfén%%leﬁsgﬁ geéxré:e?ssi vely el evat ed
due to the synergistic effect with the activated fil mbase surface (A,
when the surface activity of the filmsurface (B) is too nmuch el evated by
the hydrophiJic treatnent. |t_is preferable that the surface tension (~i)
of the fil MMMMcm or |l ess. As described above, the

peeling force between filmsheets is elevated by the synergistic effect of
the film surface (% PRAITH HEY PEAFadtd at P BIFtsh %’plh Qic
treatnment, and the filmbase surface (B) and, in its turn, the peeling
force bet weHHAIRS 159 Rk tHee ARRTeTr $Gr Kerdi BBl Wevafed 3 0oo. Next,
the conposition containing an antistatic agent and an external slip agent
(her ei naf t ereselfter ridtey draige thecers fulky c%hw‘a%iw‘tbﬁ)h%i@rﬁ igbigrthe
applied onto the filmbase surfaces (A) and (B) will be illustrated in
great er detdn .beberipl @eedfby honpartt snatd ot tepent | hict faee clornrizienyedillers
such as carbon bl ack and ni ckel powder and surfactants having antistatic
properties.thimef fantreandiribacsk atecf agentet (2. i lm doskicthveudh ld ers) | eak
static electricity due to the surface 15 24 April, 2004 contact anong
conduct i ve paditdmth£5i c whié£chdiet | &id etheamt 45 by 109 agend st (the. samnt i static
surfactants) leak static electricity because of the hygroscopic or ionic
natures thefeoffidt tSmpOsitBy9s abh epd®h USEr Saleds ao£ofiCEi M@ hasd er, since
it should be applied in a large anmount to ensure the | eakage of the static

el ectricityegitie {9 fheaSYFrSELa €ONLSEL i AFONELGHE, MTHOPH W i anrd t hus
the transparency is worsened thereby. Therefore, it is preferred to use the

latter ones,ddn €comSidfi@GtBOLS) - o NENnEXT EINAInG! I P agent is used in order
to inprove the slip properties. Wien present on the surface, it inparts

ubri cating acti of 8 §lAR1 Y OPRL H 25001 508 0891 e 01 a L By PLADCLPL £ OF the
mechani sm of rollers. anples of the external slip agent” I nparting
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 (u) of one



| ubricating action include silicone oils, waxes and surfactants as wll| be
described hereinafter. As an exanple of the silicone gyl gprifligtii4y!
silicone oil may be cited. Exanples of the waxes include am de type

| ubricants (for exanple, stearic acid am de, erucic acid am de) and ester
type lubricants (for exanple, butyl stearate, stearic acid nonoglyceride).
Exanpl es of mcroparticles include silicone dioxide, talc and cal ci um
carbonate. Al though oil-soluble |ubricants (for exanple, silicone oils and
waxes) aresappaoprajeofothenptlodmi bgstheosthp puopecti esnsidni spundfivorabl e
to use these lubricants 16 24. April, 2004 since they |lower the sealing
strength i phbagpbosht8gsarfnoeseB)t he adbasionsptopeltiesthé sherdeémto
paper. Preferabl e exanples of the antistatic agent include surfactants

having antishaibf @?prétkféma§5wﬁhh/9ﬁ fesgsp by Afr elpaiielsace
pol yoxyet hyl eneal kyl am nes and pol yoxyet hyl ene pol yoxypr opyl ene gl ycol

her. P j I nel [ [
par i ol o5 SeborPt BT abecrragat RS ENHERTER ERAPREPTEL PHRF: ca <Pl cones.
Th | | [ d ! j f f 0.01
o s, pr et erabtor Farehe o S s BhpBalFual phEUAR, BurBRRE SobY, | A0

preferred constjtutiop.of t i hventi.o t he_fol |l ow three types of
o 11 o1 COMBRREP! bhe?imbobash BYGRELANENRRRF)S PRELT AP SHeRgar T o
conposition contains,a,surfactant as _the antistatic agent, inorganic

mi croparti EMBsCABPPRACAREePRalF N8| FPF4GERt (Pand further a water sol uble

pol ymer; the second nodifier conposition contains a surfactant as the
antistatic agentMOReSPRE: f FRepbNyERREPLNBAPYIEES s? | PEBRRSAsIPRe ext er nal
slip agent, and further a water soluble polyner: and the third nodifier
conposi ti oRre8HEANEsaasEPEEne| cepohy diyat Wl eheaPRpraffae Bprforming

pol yoxyet hyl ene pol yoxypropyl ene gl ycol ether as the antistatic agent and
17 24 Auaahyd20piidispecettmepol yeot hértnbHef sedfacki tensias the exXternal
slip agent. In sone cases, either the antistatic agent or the external slip
agent has the bumétien(df dheaotfhém base Mewrohheolledt tppdDDi €p 600
conposition in the invention will be illustrated. In the first nodifier
conposi ti opn /8¢ €8 berrade Qéngiéﬂrﬂﬁ¢taBtthévbﬁﬁogﬂtéséaffﬁc@r@BFVtieS
as the antistatic agent. Exanples of the surfactant for use herein include

ani noni ¢ sygf apbart 3m( Ha5eeX8MBbat reankexybi 8s5actd 28bt an/sMl hRAI Enaci d
salts, sulfate salts, phosphate salts, phosphonic acid salts), cationic

surfactant g, ¢kQreexappisn 28L78 §9Pt§s guaternacy agmenhym.gakt gp;sul foni um
salts), amphoteric surfactants (for exanple, betaine type surfactants,

| m dazol i ngpbypensubf 8ckBLstioANdoneRiARhG Suriastenks pheksexasnle,
pol yhydri c al cohol” type Tatty acid nonogl yCerol esters, fatty acid
pol ygl ycol r fatt i orhi:t.a e f y L ugrese esters,
fatty acidagﬁﬁgnéPgn?§e§§?§%9ﬁ3|Sﬁébgﬁﬁggﬁ Féggdepgtfggggfg,qa?iphatic
al cohal s, Lpbati c.am n yl._phenol Lypr | ene_gl. ly. It is
pr'eferableg Eggsérgﬁ%gﬁpﬁgpgﬁkg ggrgggtgﬁyrggeagﬁggﬁogﬁgmsﬁ%%gc%ant, since
stable antistatic _properties can_be abtained thereby. It is al sible
Lo Use a cOUBAaETON CBEot REoBP ABPETGr ecembartaobinpe. the” SUSFRRET |
2004 Exanpl f e inorganic_mcroparticles include mcroparticles of
silicon diégﬁng E'PiégfggFesﬁﬁﬂhetic zeolite, calcium carbonate and
magnesi um carbonate. OnMng to the function of these inorganic
m croparticles, the slip properties of the filmcan be inproved and the
peeling force between fil msheets can be |lowered after winding into a roll.
These i nor §&8iTc MADEr 59Ky CARREI NG iy ANYRNTARNr surface area preferably
ranging from0.5 to 4.0 n2/g in terns of specific surface area. The

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



preferable particle dianeter ranges from1 to 7 Eun, still preferably from
2 to 5 Eun, in terms of nunber-average particle di ameigLhprill 2064f avorabl e
to use silicon dioxide mcroparticles in view of the par{l cle dianmeter and
the inner surface area. Because of having the inner surface area, portions
of the surfactant and the water sol uble polyner are incorporated into the
m croparticles and thus the fixing force of the surfactant can be el evat ed,
conpared with the case of using the water soluble polyner_ alone. \Wen the
nunber - av8Pa§e Ofaithiec [r& sdinafermpo ssidlijos \Gonitd tukd nda éilm.t oT#epm the -
m croparticles scarcely fall out during being in contact with rollers of a
wi ndow fi styaeplei catsan dred behersfddkiimg thewenvehttilve susr faadtrams pagegltevat ed.
Exanpl es of the water sol uble polyner include polyvinyl alcohol, polyvinyl
pyrrol i dopelysed wontini2d; AGY Hby204 ghal yacrpirat ef sadineme

pol ystyrenesul fonate and net hyl cel | ul ose. Anmong all, polyvinyl alcohol is
pr ef er abl Qohbgl@rt_heExgﬁ%@@gntﬁeggosohﬁguhﬁéy in water and fixing power. It
is further preferable that polyvinyl alcohol has a degree of saponification

of 110m 40,4:0 :99% ol polyrldr RiRlgiARH LATH /3 5%y Mol When ¢ he

degree of saponificationfalls wthin this range, an agueous sol ution of

t he pol yvijpyl -al.cahgl 9 J S,rn%gar dthe filimstrength is not
deteri oratsegmgga %E(r} sl&?{l t lge??c’lﬁéﬁl e no %ceti‘ﬁ%ofe Erfeet{"lﬂ ilng roll ers, when
the film into.contact, with the rollers. .ol ecul.ar _.wei ght of the
wat er sol &%I@%ﬁ&y&%&re gcéD éJrléﬁIrleyr raélr?g(asé:yfnglr% f’b‘ggt%&réoﬂf W%yplr eferably form
200 to S,000. Use.of the water soluble pglymer facilitates the uniform
appl i cati Sﬁ%gﬁctrﬁéaﬁﬁdi |ré)r°l&5[}ﬁfdsist°|"§r?a(1i%j §d‘5’|bt‘:‘ir6ﬁ‘clcgl$lﬁéi[ effects as will
be described hereinafter. To satisfy the reglui r,emsntb} in case of processing

the film ROCHPHYEG o HaTe T RGBT ARG FYOREelde F1o0H fH-¥peed printer, a

bag-form ng machi ne or a hi gh-speed wi ndow fil mapplicator, the first
nodi fi er EFFPELiri S tEGHEAIEs STHE G PUTRE ISHEr FANAM £LRMESESDed above
but also the water soluble polyner and the inorganic mcroparticles. By
addi ng t hétwareae -Soitgisienso ARk aaPalydeimoddaped stk tdFRaircldss, the
surfactant is strongly 20

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 agueous modifier-cecntaining 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



24 Avril, 2004 fixed to the filmsurface and thus rollers of various

appar atuses can be prevented from staining. Mreover, RReApARS 1 C

m croparticles can be prevented fromfalling out fromthe tilmsurface due
to the synergistic effect of the water soluble polynmer and the inorganic

m croparticles. In the first nodifier conposition, the nost suitable mxing
rati o by weight of (a) the surfactant, (b) the water sol uble polyner, and

(c) the inorgani.c mcroparticle i.e., (a):(b).:(c is1: 0.03to 3 :
0.01 to 1.287VSWMES BREConp e oy S e e e T AR i s
fromO0.03 to 3, it exerts a strong fixing power to the surfactant and thus

the surfact &tisddvcdihprsssr-s &hpStr éfh LReDERARAS P! Bake EhRet ildMcase, the
effects of the surfactant can be easily exerted and thus the antistatic
properties & faguovediropid ithe 8snposilt bendescirébefi tkeeinsigani c
m croparticles is fromO0.01 to- 1.25, the fixing effect of the surfactant
can be achi éewned hguwineghtid itche: reaateragitstdan éfd eatr fofrmdue watwerirgplaubl e
pol ymer and the inorganic mcroparticles and thus the inorganic
m croparti claes dsciaorelek sl e ,owWuiffiand heifd,| misiriface:idihesdest red | evel
of the antistatic properties or the slip properties (i.e., the coefficient
of dynam ¢ iliaG0mr e s dERAN Gk ! ke AUNPesis Ha il . 21
It is essentially required in the invention that the
styrene resin film base surfaces are subjected to the
hydrophilic treatment so as to give a surface tension
ratio of the front and back surfaces («/P) falling within
a specific range. To obtain a styrene resin film suitable
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. 1In 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 innermeost 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



24 April) 2004 In case of using the filmas a food packaging film and
processing into bags while automatically filling a food Apfile2004 f or
exanple, automatic filling can be carried out w thout causing shear in
bag-form ng by controlling the coefficient of high-speed dynamc friction
between the filmand a netal to 0.1S to 0.57 and controlling the half-life
of electrostatic attenuation (20C, relative humdity 25% to 300 seconds or
| ess. In case of using the filmof the invention in w ndow film

appl i cat i oR2HESE @XenEnd e lRPge- Sped@cpiete8§iing PE1OG0 iIShEEPLRER or nore)
can be carried out w thout causing any troubles such as winkling by
control | i ngrittthe téeefihingire s xdfaclei gif- speecd ditgramcde fuhiectfiidm setrd@e® the film
and a netal to 0.15 to 0.35 and controlling the halflife of electrostatic
attenuati onA20Gs rdleattinos thurmcadiltly 25%rgec @desecorids drilkéseonallo satisfy
these requirenent, the nodifiers are to be applied on the film base
surfaces respagld weldy, iin tike faldgwithe Weipgliss pe()sd am 21@ct 0 15 ny/ ne
(preferably from3 to 12 ng/nZ), (b) from0.5 to 6 ng/n2 (preferably from

0.5 to 4 ny/iidder ARG ti@a1fomHdrdd 21R BB/ BEcbRReier ahb¥rf feauer3 to 2.0
ng/ m2, still preferably from 0.3 to 1.8 ng/nz). A coating weight of the

surfactant (ff 2421309 M e SUll e ol qohleulng apld,siating effect. n

this case, noreover, t inorganic mcroparticles are 2 ~ril, 2004

not enbedd in .t L r psr]_Q_&r' j e
sur f act ant %%%%&gggé%%vé %r%a a%%tr?d%\?]v i rﬂ %téﬁ iytchg%gﬁt?gt wgﬁ%f%gge, t he
thus obtained film suffers&{;{o | ttlt% W n'I.iCn%lorctoosi.tﬂ' oni ng error

caused by St @ee Qe e WatdF $SHti% pé':'l yrrr'-eerJ‘l sy'errpl oyed

together with the surfactant in order tq.retaint i norganic .,

i cropart i @icecsor&ﬁ“[ f iﬁ%lﬁjﬂ%ﬁ.sa‘éﬁyn%@atechghseur 135? asﬁ{rq%lct?nemcafn achi eve
only an insufficient effect of retaining the inorganic m.croparticles, the
wat er sol ulhias pBtiigignd g dedhss é‘nstc}-sg_é’lqlé?d p&(ﬂféesq’iﬁ‘?serfﬁ’a?ﬁgétrhq‘ or
strengtheni ng the adhesive force. To establish the ained effect, the

coati ng weifghtm cfurfacanatfer) sol ubl e pol ymer preferably ranges from0.5 to 6
ng/ nz. When the coating weight of the water soluble polyner falls within

this range, a sufdn ditentotdferedtanst, rtieaifdilay s agfr dni chaib Evs cl es
can be established and thus scratches are scarcely fornmed due to the
fall-out ofanthiestatorganiaperd trepdrad cles s riomptevdnty Milsarfedelenn this
case, noreover, the antistatic properties of the surfactant are not

det eri or at ethandf 1Ive sHdqr prwipet td wsiral eawt «dter iduated the statie

excessi vely el evated adhesi veness on the filmsurface. Wen the coating

wei ght of tdlesdthor@iany cirr o pardp o esrirmifromile 2f 1 m?. dn rglusg 1 a
sufficient 23 24 April, 2004 nunber of inorganic mcroparticles can be

di spersed t@ D8 PIo] £G4 oS thereypEichiend ng the ief fadcto ofedenymaawi ng t he
slip properties. In addition, little inorganic mcroparticles fall out from

the filmand,at heseforan derddd msuf frers dpprademwssradebesonn this case.
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

(at) of the surface {(A) of the film base to the surface

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

11




Next, the second nodifier conposition will-be illustrated. The second

nodi fier conposition contains a polyether-nodified sidq ﬁgg %egaurfact ant
and a water soluble polynmer. One of the characteristi 'S conbi nation
resides in that the slip properties can be inproved thereby w thout resort
to any inorganic mcroparticles and thus it is unnecessary to give
attention to prevent the fall-out of inorganic mcroparticles fromthe
film The inventors have found out a nodifier capable of achieving slip
properti eg iwiet.howt/feser t1.t1¢ itmorngari.c PeetdpaltirCkessonatkbyefar

pol yet her-nodi fied silicone and thus disclosed the sane as the second

nodi fier denpesifidldrbwslhe pol yether-nodified silicone disclosed in the
invention has a structure represented by the following fornmula (1) wherein
the methyl groupmedf ttidMBifPflace klee@i@nawe ikeersna i Hipdithieed with

pol yoxyet hyl ene and pol yoxypropyl ene groups. 29 24 Avril, 2004 CH3 CH3
CH3 CH3 | I e i Siy- P oSi - { £
CaHs~CZHaEJ)a§§(e,|aI9|fC>Ej§Eb & }'él%(%on lf'(?rzﬁulagll(% 1!§g@ ISJJI.rl drueﬂr;cregé_ﬁenttq:{s_ész;[m k?yldfrl(?gren atom
or a |lower_ _alkyl..group. having 1l 9 rbo OlB; ;AN\ S i nteger of from
0 to 80" ardE o e AR O £ TR Ghd St en Ts. an
integer of from,l tq,100..and t ratio n/ (n+ i.,s fram0.1 to 1.0;:,and a is
an i nt ege?TSt gﬂ}eo %gmhrﬁ?qg’i SVay {]Erhoé-bgﬁ e ff;lglrﬂ 0% c?%crpérdovi ded
that atb is an integer of from5 to 60 and {he ratio a:b.is from100:0 to
100: 50. | P% A& NG SRid N d SifC ohd DG GHHRR £7 B 1Tt IL%R 1|
preferable that mis an integer of from1l to 30; the ratio n/(n+m, is from
0.3 to 1. Gemparatdiss GRd Rupitstvand ThRE r RO U TRSSFr 6RMLGFSEE1Pn case
where the polyether-nodified silicone alone is used as a nodifier to

achi eve sawsisyferstiorsd virithiss tamd wogricrer tardsl strat ¢ iprqpeiperas ed t he

pol yet her-nodi fied silicone should be applied onto the filmin a |arger

wei ght t hattdiomenxanplregs tdfe the falitemitve Dud tt d st bgelfewabdef 4b@tt ensi on of
silicone nolecules, there is observed a tendency that the water-repellency
of the filthsunfatece stamnieresseariid yi =l fovat ed. 20 hey ef 5@, the film

soneti nmes shows poor adhesion properties to an adhesive and thereby 25

24- Avril, 2004 causmesipoIdifddengedrgiom mdteio ils iledo dmmdher®ed 1o paper
by using a window filmapplicator. In styrene resin films, it is frequently
observed tHadoridd Mnsed 4 b 19 v didritersl (f108 exarphe, wsigiactantsie appl i ed
thereon are recycled and reused. Since the polyether-nodified silicone is

i nconpat i bl ¥ 1dr SEMFSAS ¢ Bt Nsn fHid MBL GRN @ A Bls t (1 pad et her y podi fi ed
silicone in a |large anount are whitened and worsened in transparency, which

makes the Jacued g oot hase fildEngliddd st - id nefdes seennd oods foer

conposition, the polyethernodified silicone is used together with a
surfact ant f t : olye = ifieghsidicone
can be re ul-gée]%t%%%u%@%?%r}ﬁl{%%@]u%@dlé%ﬁi ésycglggﬁﬁr%gg%%éanh%%i trary
one sel ected from anon he ani ani.c, L oni d [WeJell ctants as
descri bed 1:a E(’)v}?aa.ls ns%ﬂlgasé%%caorned %%tnbsl'@%(g%&tﬁg %*fgfgﬁy‘g%‘?%%ﬂeigm ymer is
further added so_that _the ter sal_ubl ol.yner_fixed to the fi base
surface an ?aeﬁlﬁ?rhtthéﬁ’seﬂ },{2‘& 5ﬁ1tr21aﬁﬁi ﬁcéz‘prisomt%irsatcloonset}ﬁeu C{%onl,‘ﬁ?e
surfactant can be uniformy dispersed on the fil n%basenguifaceé ghereby
achi evi ng ¥t abte QnEeEt 2L p‘?ib%é?‘f‘? N9 | 1PThe Ret8RE nbiiFi 2F°Ebhposi ti on,
the preferable conposition ratio by weight ofm%a?: t he gurfactant, (b) the
wat er sol Lﬁﬁ%o%%ﬁy%??séh’ﬂe{ﬁ)h%%' pot yeb he? - Abd heggodifier

composition applied thereon, and thus the film roll can be
hardly unwound.

As described in Examples 3 and 5 of JP-A-~10-119973,
it is obvious that the coating weights of the modifier

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

12



26 24 Ayril, 2004 silicone (i.e., (a):(b):(c)) is1: 0.03to 2.0: 0.1
to 5.7. Wien the conposition ratio falls wthin thisopaRgal, 20@400btai ned
filmis appropriately processed with the use of, for e@xanple, a w 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$% by wei ght of the
surfactant and from3 to 30% by weight of the water sol uble polyner. By
controlling the content of the polyether-nodified silicone to 10$ by wei ght
or rnore, apptepPaEEe. sinpcpropeft REBLYSDUf LbReApMBPEptpPOpEnt KBSSANd an
anti bl ocking effect (a decrease in peeling force) can be obtained. As a
result, therfaétessearbely speffermifigonhpobiytirophndier toratmewtndi ng in the
step of, for exanple, w ndow filmapplication. Mreover, the filmshows an
adequat e adhesi ve israedvintpgpensand bstbeodephtrayany dectmhease khat
transparency in the course of recycling. By controlling the content of the

surfactanthkoridh byregkght (Ar)nphrA, (809dhakki gt akbeepiOpebble@giean be
inparted to the film in partlcular under |l ess hum d conditions (20C,

relative Pyghdéggh29§gerA§sadégéykgedtggogblnlscarcely suffers form
bl ocki ng or p05|t|on|ng error 1n the step of envel ope wi ndow film

appl ication. | ngaddision, LhiScLLLIN k91Rxeel hentoLpoke,f Lhethan bet veen

filmsheets and an |ng properties an Ererore Anril, 2004

scarcely mnnds und_each e wi ndow filma pI| ation.
Mor eover, TT T8 gﬁgmaﬂsabﬁrgg ? bgBE?ung SrEBrggFﬁeé% R gets whi ch
ensur es stab e unw ndj f.the filmroll further contr i.ng the
content of™PhBYG&L BF Egg gFémp8P§ﬁéFet8n3WP6C§o By OkbEghe afhé Ssur f act ant
can be uniformy dispersed even t hough t he g ether-nndlfled silicone has
a | ow sur +a8@eNEERET ont MYt NG RARET FER t ARFRA BARNPE FRFYTRIREY to the
fil mbase surface. This is seenlngly establlshed by the afflnlty of the
wat er sol 8Bl ERBoPyRERCEOFItRe18EFf GRRAANY Vﬁégbﬁta¥ﬁéé tihembid™ ess sticky
and the surfactant is uniformy dispersed therein, thereby showing little
scatter iAurkacsli(p’ prepeeries andteﬁtséeetpéOQﬁ@peﬁﬁuee them t he
viempoint of the bal ance of the properties as described above, it is stil
pref er abl enthatathe poapentieof chherpghyetkethrodictiuedesidei ednsheslie
surfactant and the water soluble polynmer are controlled respectively to 40
to 60g byiwmebghtfobfiihg 40%ihy weeghtitamdtict bagSdolrying ghtoceBlse coati ng
wei ght of the nodifier conposition onto

In a2 bag having a large opening for wrapping, for

example, bananas, the film surface (A’) is made inside s0
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 (o) of the film base surface (A)
is controlled to a range of from 400 uN/cm to 600 .uN/cm by
the hydrophilic treatment. So long as the surface tension

falls within this range, the modifier composition can be

13



the filmbase surface preferably ranges from2 to 30 ng/n2,

still

preferably from2 to 15 ng/nmz. Wen the coating wei ghbaf £his 20041 n this

range, sufficient antistatic properties and slip properties can be
established and the 28 24 Avr9l, 2004 filmsuffers fromlittle
positioning error when used in, for exanple, w ndow filmapplication. In
recycling, noreover, the transparency and anti bl ocki ng properties of the
filmare not affected thereby. Now, the third nodifier conposition will be

i | | ust r at e@OTPh NI Yo diPFiLde I GFp e BGF S ATHare £5bIys

silicone represented by fornmula (1) as descri bed above,

HérModi fi ed

a
pol yoxyet hylassedufiznd man & asequed Py @e vl 1eshi 51y FrrmitleqiNg or a
pol yoxyet hyl ene pol yoxypropyl ene glycol represented by the follow ng
formul a (3kf (fGCAHa@héa 2-(i(.2). ,RaNpheCiid®ry-ddusiioranl ngBaseRAn
represents an al kyl group having 8 to 22 carbon atons; x is an integer of
from1l to 3Pe gudlyncs frdentegeiecdf ffildmshders30.scatdely arises.
HO( CHpCHpO) d( CHCHpO) e( CHpCHPpO t H (3) The compound represented by fornul a
(3) has a mpleya WeidhsiQn fIOMplhed U dr 1 5% D0k angh-dhes o4/ opei ght - of

the repeating unit d and the repeating unit T amounts to 90 to 950 of the

whol e nol eqyl 93802%1N/c%1,t ﬁégd'l'tlLll r@%ﬁ%fj@%ﬂ&@ﬂ‘ %ﬁ?cﬁli ?ét 580duBeeRNd

nodi fi er conpositions,

conposition I's

ree from

The surface tension (P) of the opposite surface (B}

of the film base is from 350 pN/cm to 450 uN/cm.

When

this surface tension is 350 pN/cm or more, the film

surface shows an improved affinity for the adhesive and

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 (P} is 380 uN/cm or

more.

The upper limit of the surface tension (f}) is 450

puN/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 puN/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
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any inorganic mcroparticles and thus it is unnecessary to give attention
to prevent the fall-out of inorganic mcroparticles fhgmihe 440
Furthernore, the third nodifier conposition is advant a‘gero%s—’l—n‘t% at it can
be pr-oduced economically because of being free fromany water soluble

pol ymer. As descri bed above, there are various types of surfactants. In
case where a polyether-nodified silicone is enployed w thout addi ng any
wat er sol ubl e polynmer, use is nmade of the surfactant represented by formul a
(2). Wen appaliyetten- andilf, i0é@d@ shleletomd nuseused mooget h&hiwi ih a fatty acid
am de as disclosed in JP-A-10-119978, the slip properties and anti bl ocki ng
ef fect chapachekkesthe teathegmaiilyhed ool ldheofd 1l esurtdd t@d,) lis this case,
noreover, the antistatic properties characteristic to the fatty acid am de

are al so wapsened andnt RUe hetahiee idhtt A ivheerdien Hamele harachi eved.
In the third nodifier conposition,” it i's unnecessary to further add any

wat er solu I ri.n._arder. tQ.J Vi ‘%péqii art. | persties. This
is becausela%lﬁeI%E;lg[ycggtO &r F?rrlgd%feieelg’n il |o%(§:ﬁeett{é§ hi g I%aité%%glaeﬁt%l gsvvi th the
pol yoxyet hyl eneal.kyl.am ne_and thus the nodifjer. 30..24 Avyril, 2004
conpositio xggr?sﬁél%&ﬁi Fngegp u|ee<§°or'1°trﬁlc?)e the Fi9m la%ee%ercftagé%\% t hout
addi ng any ter soluble _polyner. The pol yoxyet hyl eneal kyl amd ne of formul a
(2) discloé B A LR ST AN T TS (. BUISh St §4°07 Feact | on

bet ween an aliphatic am ne having 8 to 22 carbon ato and et hy] ene oxi de,
or a dehyd@&tildi tre&dt it68 Bétest R i FHatit @OR & oenl;fd’l%%/ Yhyl ene.
Among all, it is favorable to use an aliphatic am ne _having 8 to 18 carbon
atons in vit®® @Wdtrmharltli%ttéﬁa@wttpert1¢e§8aﬁae§ﬁirab6ﬁ05@@gi &8eof the film
and the affinity with the polyether-nodified silicone. For exanple, use may
be nmade of ssatfisrcat ¢etraliophaifi)c cdimithes fSilah kesd awnfars nB) Mg 40yl ami ne or
autearylam ne either alone or as a mxture with unsaturated aliphatic

am nes) sugi/am @lreilleasi.neAsf aesexabpbeabbivgherthal pplkadting dwnirnes obt ai ned
formcoconut oil or beef tallow). It is still preferable to use a -
pol yoxyet hylegneslrk \fidm mdeeft f dremd laeysD)edrthey dihe xsyrseami stitegeifegft from 1
to 15 and y is an integer of from1l to 15. The pol yoxyetyl ene

pol yoxypr opyf ene diveolswaff for mA)g (it e D3esen nmdthevataerdy athd s a

hi gh- nol ecul ar wei ght noni oni ¢ surfactant havi ng pol yoxyet hyl ene as a

hydr ophi I i %/ﬂﬁ%hiqqd; RSP, 0 R3H e Neh L SF B YK P hobi £a @ OUp). akhg
hydr ophi | i ¢c/hydr ophobi ¢ bal ance can be 31
in its turn, the peeling force between the film and the
adherend is seemingly élevated 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
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24 April, 2004 controlled depending on the values a,-b and c in the
formula. In the invention, the content of the repeatiqg‘gP}ﬂ526d¢f) anmount s
to 40 to 95g by weight, preferably 50 to 85% by wei ght,” 0 e ol e

nol ecul e fromthe viewpoints of the antistatic properties, the
conpatibility with the polyether-nodified silicone and the slip properties.
The nost suitable conposition ratio (a) the polyether-nodified silicone to
(b) the pol yoxyet hyl eneal kyl am ne or pol yoxyet hyl ene pol yoxypropyl ene

gl ycol (i.egnt(et (BMIng scdndudkilvd p@ridlicles caskietlee thegtfdad mis to be
used i n nmechani cal processing such as window filmapplication, it is
favorabl e tantise ddie: g t (0re S atamt bst glei ¢ nedrbetoamtcNarmedak it is
favorabl e that the third nodifier conmposition contains from85 to 100% by
wei ght of theiid wetdherr iodi f I1eckSidd conecRadnforssddpi® HPadnigwei ght of

t he poi yoxyet hyl eneal kyl am ne or pol yoxyet hyl ene pol yoxypropyl ene gl ycol.

By control g e 1o 2o d ¢l el ARPIORN gle SIip
properties, sufficient slip properties and an antiblocking effect (a
decrease "E&eﬁl&t{‘lﬁve“ Of £y, £2N, 6 Obf i Qf?gulé‘skﬁ% éﬁ%léq; {Jp% fidmecarcely

suffers from poSitioning effor-or wnding rnt 0 or exanpl e,

wi ndow fil m appl,ication. Moreov the adphesion of the filmito. an 24
Ari L 200 PRI Gt ST T SRR LRRS T PERF S HH e O A
decrease in transparency in the course of rec¥clin .. B contngllﬂ g t he
Content of Hhe ol JHR5RATy T LN Ky B AL BE BUFFORGEE hytenend thu

pol yoxypropyl ene glycol to 15% by wei ght or npre) good antistatic
properties dih BEARIRAFERAY tbS thersenad Fhepabyi cigreitider dted$ hunid
conditions (20C, relative humdity 209 . As a result, the filmscarcely
suffers fromdfoeiehgtoruppstiis o rgeeredesi hitfe: stepfastami®l ope wi ndow
filmapplication. By controlling the content thereof to 90% by wei ght or

| ess, i nprovenentTiearedeeymalk $hip rgént cis onsddt Weedrder nishaemEoEnd
anti bl ocki ng properties and, therefore, the filmscarcely w nds around each
ot her in envet onkiwi mooye ft1es applicratporseibraovigre sur fEhmews idn
appropriate peeling force between filmsheets, which ensures stable

unwi ndi ng ofmpdecéi lobrdtdting acthppl beaslop pyspertiberen ntlee tihasis he
pol yet her-nodi fied silicone, the pol yoxyethyl eneal kyl am ne, or the

pol yoxyet hyd £nenhdobyoxyps 0eYbenengl neéeéhahssanpkoyediakene, it is difficult
to satisfy all of the requirenents for the antistatic properties, slip

properties, anti btogkh s eff eclhe 28gEFARSPILEPCYgeBY USpaAgriMgse conponents
toget her, the uniformdispersion of the polyether-nodified silicone on the

{1 m surface.cafche; AachLiioheonadabng; 3t EBnBr 0S| G8xasdakde antistatic
33 24 Avril, 2004 pfoperties can be synerglstlcalfy i nproved. At the sane

surfactants as will be described hereinafter. As an

S5 35

example of the silicone oils, dimethyl silicone cil 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 cil-soluble lubricants (for example,
silicone oils and waxes) are appropriate for improving the

slip properties, it is unfavorable to use these lubricants
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time, the antibl ocking effect can be established. Fromthe viewpoint of the
bal ance of the properties as described above, it is siq Abridf2b@42abl e that
the contents of the polyether-nodified silicone and the content of the

pol yoxyet hyl eneal kyl am ne or the pol yoxyet hyl ene pol yoxypropyl ene gl ycol
are controlled respectively to 40 to 60% by weight and 60 to 40% by wei ght.
The nodifier conposition is applied to each surface of the filmbase in a
wei ght of from2 to 30 ng/ne, preferably from2 to 15 ng/n2. Wen the

appl i cati 64Anggs&hryl Lowgirt fibe tSisiad imgh g ranies haritn Sea-fopriogecri es are
controlled to the adequate | evel and thus positioning error scarcely arises
i n bag-f owpiragnothei adbowsfiicnmpapplerddtedsomt Ithe Hiidmcase papereover, the
appropri ate adhesion properties of the filmto paper are ensured and the
transparency and@ratitirbboekiergmgfitecicfoft Hhedtilshaarie Refenddvekcseky affected
in the course of recycling. Next, the total coating weight of the nodifier

conposi ti @R r&eeRaaitRI b ihke antueatan: Wildpdia idas@d Red 1l pedetail . The
no

conposition ratio of each difier disclosed in the invention and the

i Laht i | descyi bed above.
coating wWaieght-jRer ‘S@Eeg?latf@’e_r{,', prB& ﬁ%%[ﬁalgegger%}f}érf}ga?ﬁ%s &3 | bed above

In case where the 3 4 Auri to the invention is to

appl i cati BRLIEOPE TR ERAY P pr bR i Alep, BT SRR "

nmodi fi er composi tig nto_ the film.surfaces (A ), and . (B ) _are controlled
respect i velxygﬁlpg Eefoir%ﬁit & PANGES 2 as Wi Iagoeé&deléjc “Bged &Y ow. Al t hough
the antistatic properties.and anti-cl %‘#ﬂi ng properties are inproved with an
i ncr ease Pﬁrttﬁga(?galaisnéj’laoé'i Pt IS THE S '%’r“%%r%ﬁ”{cféﬁ?,lyiettqesr"
preferable for the follow ng reason that the coating weights are restricted
in a filnPetidffesdddcmffow. Mre particularly speaking, it is favorable
that the coati n&hmi ght of the nodifier conposition onto the filmsurface
(A') ranges froflg. Sgrrelt 6130 myemt it 1addathal e weda@htngakdicght of t he
nodi fier conposition onto the filmsurface (B') ranges from2.0 ng/n2 to 15
my/ me. Whed graeggativng nwa $ht0lortco I-heorndfanahly doon( A )0 4d L \E.thin the
range as defined above, sufficient antistatic properties can be established
and yet tbeskd mnsidws amd isttiagkionesmgnthen t he coating wei ght onto the film
surface (B') falls within the range as defi ned above, sufficient antistatic
properties can Be estdklrirehedoomsd itthe iadhesi arhe iinerenft itdrg fdHem t 0 paper
can be shortened. This is because the problemof the prevention by the 35

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

17



24 April, 2004 nodifier .composition of the attai nment of an adhesive to the
filmbase surfaces can be overcone as described abovegdhgpdi, lgoggcording to
t he i nvention, which has the constitution as described above, has the
foll owi ng physical properties in case of using any nodifier conposition, so
l ong as the requirenments for the conposition ratio and total coating Wi ght
as defined above have been satisfied. Regarding the electrostatic
properties on each filmsurface, the filmsurface (A') has a half-life (JIS
L 1094: neds&Pegiiicopelyeshgrrpedpdirgi £y 1iconeorsobhseeshEsNaR | ess
(still preferably 60 seconds or less), while the filmsurface (B') has a
hal f-1ife 8lig0egsetends or |less. Wien the half-life of the filmsurface
(A") is controlled to this |evel, papers can be surely enclosed in

envel opes and filim sheet sadespotiwhed aheuadtéathtathagehn, okothexanpl e, an
automati c paper feeder. Next, the roughness of the fil mbase surfaces (A)
and (B) w kktbendg@seniibedgencdatai khel ttunstiepowrerdedoithethecbnvention
that the center |line average of surface roughness paraneter (hereinafter

referred to sinphywasthaukfiace neHYRIESS RALRIBEEEN) 1hStheduhakadivhthin a
speci-fic range. The surface roughness paraneter is neasured by using a

surface shgpe;apal ¥38Gstrated.

In the first modifier composition, use can be made
of a surfactant having antistatic properties as the
antistatic agent. Examples of the surfactant for use
herein include aninconic surfactants (for example,
carboxylic acid salts, sulfonic acid 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 scorbitan 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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(SAS- 2010 manufactured by Meishin Koki K K. ), extracting 36 24 Ayril.
2004 the roughness curves on definite lines on the fiZeapitic2004f ace before
the application of the nodifier, dividing the area of a part surrounded by
a roughness curve of 1 nmin length and the center line with the
measurenent length (i.e., 1 mm to thereby determ ne the average devi ation
in each of the longitudinal and transverse directions, and then cal cul ating
t he Iongitudinangnd irans e% e values..lnma @ref% Eeg]enbodingnt of the

i nvention, the stffag e?oaéh 85s BRFERBISr Tof TPRETHI FriT BadBC st Face
preferably ranges fromO0.4 to. 2.2 ~.cn, still preferably from0.92 to 2.0
Etm In th@lFﬁ88ﬁFF6ﬁ}th8fs§F dCONCRAREFEri SERES2ERS h&YREPRTEFe i nproved
and slip properties are inparted to the filmby applying a nodifier

conposi t i 0ReE6AESF nFAGCILHBr §aRPETELEr GP&F MAOINES IHRV FAGLRNBARt | CPRLRE amet er
falling wwthin a specific range (i.e., the first nodifier conposition) to
gi ve a coatpPngheeifghctiahl pigthietki Anergsedicl ndcrapgetiodelsy &pplying a

pol yet her-nodified silicone to give a coating weight falling within the
specific rahgp asogestiiebedfahbbteefillin khasn beeimbaurnddoatidt hae rel atively
gentl e convexo-concave on the fil mbase surface per se contributes to the
effective peelongatieecef bathegh- $paad sieetaniceal bpr ceesskrg adpetrat i.on. That
is to say, when the surface roughness paraneter is 0.4 to 2.2 Vim the film

surface beggrESngMREtR andolhus BHese24nbpthhic2R0drspiferislésomlittlie
frictional scratches during high-speed operation on netal rollers. In this

case, favosabLi@dShbRePhAPEhhkeS st R 3dashed rbR8b14S rAnk8sl Erokhe film
scarcely undergoes winkling or positioning error even on, for exanple, a

vacuum drug gugki g9 ot ﬁe/éjiJrﬁn AL rAshb8ns3Reed: Ens Ry eLopg whndowd i | m

application. In general,”slip properties are evaluated on the basis of

coeffici ent of dgg&nic fri.cti t he geasurenen at I%%§l&han 10
I )

. efet HIO 1 Fbm%&?&’ e rom_ 1. L.
m minute, ®hrch Soﬁﬁﬁﬁﬂﬁ & I8§@& i'n "RE <3 Ms 4 fSuf't P& ertin
eval uating _the slip properties during.a high-speed operation_in mechanical
processingpﬁF%ﬁrﬁhgyugéogf? $8r%e%ﬁhp98;tﬁgﬂﬁg° opﬁpﬁﬁrﬁﬁgﬁﬁﬁgeor a
hi gh- speed_wi ndow fil.m applicator. In_the [nveption, therefor a.
Coot 11 61 onP2GE AILGhSIBBEA Sdynaht c1Fr FEYPORELAnbP g F r Bh BETnt GLoRsE°
(between the filmand _ a netal  (specul ar stainlgss face) determnped at a
hi gh speed™3Fr883FFACHTS dPefitly&F &9 PETTerCePeidémSFeS ¢\ '6us in the
coefficient of high-speed dynamc friction that the coefficient of dynamc
friction i $NBREvELEdafEedtERe sBEFaRES BlighAESRIpERANERBRT eREEERSE 2. 2

area, portions of the surfactant and the water soluble
polymer are incorporated intc 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 upm, the microparticles scarcely
fall out during being in contact with rollers of a window
film applicator and the fixing power.of the surfactant is
elevated.

Examples of the water soluble polymer include

polyvinyl alcohol, polyvinyl pyrreolidone, sodium
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Vim When the filmaccording to the invention is used in envel ope w ndow
filmapplication, it is preferable that the coefficief Bfrillid®o4speed
dynamic friction of the filmfalls within the range as defined above. It is
still preferable that both surfaces of the filmhave the 38 24 Ayril.
2004 coefficients of high-speed dynamc friction falling within this range.
When the filmis to be used for other purposes, however, this factor is not

essentially required., In_the bag-form ng machine of the autonmatic feeding

type as deé’é’}&%&&@ﬁ&%, 3 ug&gjr%‘lyesfpy 951 é’\ﬂa?f& fnéioeffi ci ent of

hi gh-speed dynanmic friction of 0.15 to 0.57 can_be_used_w thout any

troubl es. *ﬁgg§gkﬁééélpﬁﬁbhn@@@nﬁaﬁé tEP?EghnMé BORPABEI &8 within the

range as defined above by appropriately adding _a rubber-nodified

pol yst yr en®rEéSirRP lghifawm $he stipvmed Ntesiaf, sod Wd irtesiim sagsdseffon. I n

this case, it is preferable to add about 3 to 24% by wei ght of the

r ubber nodi ffiied ngolpgsteyr.ene resin, though the content varies dependi ng on

the di ameter of rubber particles contained in the rubber-nodified

pol ystyrene resi At Alst gurathieretore flehadw ftaee polghtiess pdcameilehasan be

controll ed by adding a conponent dispersible as particles in the

r ubber - nodiaf ided el vt Wagte ifdsiat i drofo e Xme e,0 ajoredy Wi, still

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

m croparti greFalataly ttham tdte tf WSy edin. WRehatBeOHleytbBYof

mcroparticles, it i's preferable to add from about 1s by weight to 10$ by

vei ght of theJiigheRantd! s, 4 RAUIN A Re CONEIe Valr %%Jlfo%@“d' ng on the

di aneter and constituting resin of the mcroparticles. 39 24 April, 2004

The mi croparyiglie di t r rabl y, o s f.r 0. ; . en the
AhhG i AR lQ]f arﬁtﬁ 51 JdPRd ee%ﬁ%yﬁ%ﬁgﬁre\éh

content of the mcroparticles S wthin the rang bove, the

m cropar | les Gan A PdanI, dsnerselall, quard he Ll Lmsur{ace 1o ai ve

gentl e convexo-concave, § evi ng a coeffitcien name€ friction

at the desired | evel . Wen the dianeter. of t mcroparticles.falls within
the range GOTTed G5 Q0 oSt AR U b s ath, d ih 0 Gl ned. By

bi axially stretch%g%1suc a filmconposition as ggscri ed bove,,tFﬁ
granul ar cGPETenteq FAHEF P 1 59§59 m SOFf BOLSSHARE ¥RdTThus
contribute to the formation of relatively gentle convexo-concave. Next, the
adhesi on t O B9 WAE T 19UMHE R TPTetdgTe R o thafpes B 9% vi ng
the filmto an envel ope wi ndow by way of exanple. (The nmethod for neasuring
t he adhesi d® 4% anpsierEdheriaim vl %o i b8&<i RIdéhgi WakeFei nafter.)
In a window filmapplicator, a filmis adhered to an envel ope paper al nost
si mul t aneowsilyhdie palvnerpia ciatitar e e adhidsine appliratiamoiThde
adhesion is carried out by putting the filmon a nmetal cylinder under

hi gh- speed mastidtiieon, c dmger ity drhe denvasddigel papey Hlomf fdets amgentlll i ne of
the cylinder, and thus bringing the filminto contact with the envel ope

o 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
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paper. At the point of the contact of the filmwth the 90 24 April, 2004

envel ope paper, adhesion is performed under a shear fg4ﬁﬁ1ng*daﬁ.tangent
direction of the cylinder. Accordingly, it is highly Thportant 1n

hi gh-'speed wi ndow film application to quicken the attainnent of the
adhesive to the base surface and the solidification thereon, thereby
preventing positioning error between the filmand the w ndow frane.

Al t hough an aqueous emnul sion type adhesive can be quickly absorbed by the
envel ope paibeed afel Eh&eﬁﬁlmm#Q%$%0¢tam%k%%u%.@@h%@h%tofoﬁ@ri¢m% (i.e., the
adhesion tine) that the adhesive attains the filmbase surface because of

t he anti stapparageses prasdm pretdret$d| froursaeming. | Mqreefvmmbltdet hat t he
adhesion time of the filmbase surface to the paper is not |onger than 30
seconds. Whesr¢del adiestopatt el éal tsnvibé hbretdmised angen fHEel Adhesitve can
sufficiently quickly attain the film base surface and thus positioning

error scargeby @é sesimeieeicd hgudits and & fige v DeOVE f £ prBcangt tiee
comerci al value of the envelope is not worsened. It is still preferable

that the aghesion,1imBe | Sol\het ORYST ¢ hBA S5, SECOMSrShi i ped erably not

| onger than 20 seconds. 1t 1s also preferable that the diffrerence between

the adhesi on Ui Mg, fyd ey Fd M SHI{ ACE {Alo LALLM N0 A0S, GOPOR] 41, appl i ed

thereon to the paper a e es1 on € opposl m surface
(B') to the, paper_is. 1.0 second or_|longer, and _the adhesion, t] of 41 24
Avril, Zodﬁ;ghggf??ig%L9¥aﬁ%&%ﬁf)OFO??EeE%%p%?r?%cﬁ%?glogaérkgﬁan 30
seconds. Now, the production proces ?c ofding to the invention wll be
descri bed YA-GEt 3P 11UP es??f@ﬂ rfei?a, ﬁﬁié%eo tPoRalty contains publicly
known additives (for exanple, a heat stabilijzer,_an nBioxid nt, a

pl asti ci zdPYCTPRARLIEERS aht Rnead®l’ fR) afCbki+ader F aRd®PhER dtrePchbd by
the tentering nethod or the infliation nethod to give a filmof a definite
t hi ckness.to 1.25.

When 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) wvaries depending on the purpose of use.
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In case of using the tentering nethod, either sinultaneous biaxial
stretching or successive biaxial stretching may be selgapefl; 2004 S
desirable that the stretching is carried out at a tenperature higher, by
from20C to 40C, than the Vicat softening point of the styrene resin. \Wen
stretched at a tenperature lower than the lower limt 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 rol
in a bag-forni ng!Aeehfhecbf UakbenbbectLim RAgat fped RAFkRAIERGSESLBeal i ng
failure. In the step of window filmapplication, the filmcannot follow up
t he envel opngapepcandingusntaubegspubiteoniigneticnllyhdnlihegser et chi ng
tenperature exceeds the upper level (i.e., the Vicat softening point +
40C), the obodi hkdréihm beeorrampéas 4Rtoma4iApifiillli2g04aat bef. As a
result, the filmcannot follow up the guide roll in a bag-form ng nmachine
of automat tgrtikhti Bgtt ypehowhi eBueangesheaal iingbhai-lfbrdingnpt/hi s case, the
filmsuffers fromwinkling in the course of the w ndow fil mapplication.

I'n the SFrebﬁbkagliﬁgp@5@teaefEaegeneso@eﬁhgﬁdsgggﬁedyhaﬁieefggeti@ﬁ
stretch is adjusted fo 2 to 17 both in the I'ongitudi nal and transverse

directionsyekneghdehe! e1eANanaeat he bl ELstr 480kl By dymageting orientation
- properties and achieve uniformstretching, it is still preferable that -the
per cent of Ny Lu tofr wrll s S i.rabl e that
t he stretcﬁgbégﬁgﬁibgngﬂFu§%§g|lgéFc§%1%é%QE%géFéﬁﬁfr§%§§3P22§8ércent of
stretch) falls. wthjin a range, of from1l to . In the inf]lation nethod,

t he fiIn1izkgﬁ?etEﬁéﬁFﬁve?%8ﬁ#8+BYd2§ﬁ}IEOC%QSrB?FPHGStﬂE i%ﬁ%erature in

t he bubbl e chanmber so that the strﬁtcgygg ig s&arted at .a tenperature

hi gher, by from 3BCCE8°9BE, UPRAA £RE WidBt OSofPENTRYSPSHAT, 1RNIEBIPHe
bubbl e center tenperature is adjusted_to a, point higher, by from20Cto
60C, than FhémVP8891§6FﬂQHPnéoﬁoﬁﬁﬁmpﬂﬁfoP&@P'§Be@ﬁh§H@€eﬁﬁénﬂiIn1strength
by inparting orientation properties and achieve uniformstretching, it is
still prefélaBP@ chaetyRénpercBAredf cafr Beckars isd estteditdottom 4 to 12.
43 24 Avril, 2004 The thickness of the film having been stretched
accor di ng £8ushagi AnEntirenbilesneucparisi dgiakilyngeHivr iconédoliéngséhen food
packagi ng, the filmthickness ranges from 10 to 60 pm preferably from 15
to 50 Vi m cpefifimibati pd aighi-ckeesls dyegsichdmritd iem lretwerhny the
insufficient strength and therefore is liable to be broken when a food is
wr apped t héiémnan@nat hetafltheéo Baid, ta 0.3 kav mgra ddlilckgesseekedddi ng 60
~xm shows an excessively high rigidity and frequently causes sealing

failure. Toigseoifneebvehopeatiikdawtiinhatappl i(@@CCONrelbtisePheheaable that
the filmthickness is from1l5 ~mto 50 Vim A film having a thickness |ess

than 15 pnpsenetiones sebbers bromewsi .nkling in the course of wi ndow film
application due to
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/n@ {preferably

from 3 to 12 mg/mz), {b)y from 0.5 to 6 mg/m2 (preferably

from 0.5 to 4 mg/m?], and (¢} from 0.2 to 2.5 mg/m2

{preferably from 0.3 to 2.0 mg/mz, still preferably from

0.3 to 1.8 mg/m®). A coatiﬂg 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 small thickness and low rigidity. Wien the filmthickness exceeds 50
um there sonetines arises positioning error betmeen24hﬁuhL2@nand t he

envel ope in the course of the window filmapplication because of the
relatively high filmrigidity. It is still preferable that the film

t hi ckness ranges from20 ~mto 90 ~tm One face of the base film which has
been stretched into a definite thickness as descri bed above, is subjected
to a hydrophilic treatnent . The hydrophilic treatnment may be carrjed out by
usi g a puBTY cPEPRASAR Tl Fbd SRk s thusEnbiECaPEREPROC ALY P RES e of
conc. sulfurjc acid or_conc. nitric acid 49 24 April, 2004 or. the corona
di schar ge Wethotne | $urEastfphbl &heN (P FIRRA i 'OH-h @ uskndare Cobna

di scharge whereby both surfaces can be continuously treated one by one at a
hi gh speed2PPhi¢heChydEbphefPeet rehenbhts phéaénAdeAt tat PoATOFS cHReT™
sulfuric acid or conc. nitric acid or the output of corona discharge is
control | edlsbt&s woigklengherdebbhntientiayi erobrt heusadf hyestahston of the
filmbase surfaces (A) to the surface tension of the other film base
surface (Bplethrtaseyof using the chem cal nethod, surface tension of 480
pN cm or 610 pN cm can be obtained by, for exanple, imersing the base film
innitric acid (PeityteP6381080¢edol pm30Cikesppthbi¥el Yofethdd setlonds or
60 seconds. In case of using the corona discharge nethod, the desired

surface tepgtossreabtlgrobhabhgdrbyouskhgia tadrigheghnekectrode, adjusting
t he di stance between the base filmand the electrode™to 1 mm and then

subj ect i ngni Beobht-rrbese sHriacer(h andrhbe. fkhmbasgesyntageteRt to the

alcne can achieve only an insufficient effect of retaining
the inorganic microparticles, the water soluble polymer is
added as a so-called adhesion enhancer for strengthening
the adhesive force. To establish the aimed effect, the
coating weight of the water soluble polymer preferably
ranges from 0.5 to © mq/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-eleﬁated 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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corona discharge respectively at 9 WnR/mn and 2 Wn¥Z/ mn. Next, the

modi fier conposition dissolved in a solvent (for exawg geritved@dq | SOPropyl
al cohol) is applied by a publicly known nethod by u5|_ng',lfor 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 hydrophilic treatnent and then the filmis
wound into a 95 24 Avril, 2004 roll. Alternatively, both surfaces of the

filmbase maynbse wrieliirmmeariiy msidjeeted dlo=d hearhyel aphiddsdd eat ment . 1t
is favorable that the solvent is dried with a hot air streamof 70C to

140C. In tHerst grofeatiinding Hatebd dcilavite M MBdenst Ohdrowhef erably
adjusted to 2 kgmto 10 kgmas in conmon cases. By winding into a roll, the

filmbase s a0e o Nrgms dNt 0 1608HAGE 1 Wt N 1tike 161 mbasgssurface (B) and
thus the nodifier conposition applied on the filmbase surface (A

I
transfers %%%ertfﬂdl@dsbﬁ%?‘f% @(\ierc(nl?’)td'(% If]elnl]m hﬂfci( t{hae[(}%?orr)eﬁd\é?\ n the

filmroll is unwund an e coate surfdces a ') can

be thus pr ﬁg-%%q‘[fofg}%of%%% pﬂre%i%ﬂreattc ebse_fl pcl iiesd tosﬁg he roll preferably

ranges from g/ cne. er storing ordt ary tenperature for 4

hours or | onger, .th i fier copposjtion can be transferred onto the base
surface (B) at aNt(%(ng’;% S 9T WefB %&O@&ﬁwr’a?%%%ce pressure

i S maintai rﬁquvgttrtytrécf_he range as defined above, any troubles (for exanple,

The second modifier composition contains a
polyether-modified silicone, a surfactant and a water
'soluble polymer. One of the characteristics of this
combination resides in that the slip properties can be
improved thereb? 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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buckl ing) scarcely arise in any roll shape or w nding tension ensuring the
uniformtransfer. Mdre particularly speaking, the fibm@;%m@th t he

nodi fier conposition is wound into a roll and stored™or a defrnite period
of time. Then, it is slit into pieces having appropriate width and | ength
dependi ng on the 46 24 Aril. 2004 purpose followed by reverse rolling.
Then the thus reverse-rolled filmis stored for a definite period of tine
before using. That is to say, transfer is performed onto the innernost
llayer of the cogped fflgmyol R underHappropriate wi nding|pceigsure. In the
subsequent stepjof repdrse rdlling, the outernost |ayer|ih the previous
step serves,as gheqinhey rsjan i rferued (Anto this
face siniﬁgﬁpy.%hbgt, tmgn?nvent oh wll be described i grea;gf detail by
reference to the follpwing Exanp| es.;ane catiioe fExanpEes. First,

eval uation neth 5@ e |J§§d i“n" awﬂﬁ§52§ﬁgw %%grgﬁivé gﬁples wll be
illustrated. (1) Evaluation of surface tension Surface tension was

determ ned in accordance with ASTM D 2578. After washi ng away the nodifier
applied on the fihmegurfiage (Wt hglfpr, pxauopl 8. 2 DY £ aQm | SOR opy!

al cohol, the filmsurface was suffici%ntly magigﬁ?fﬁt pu?elaater and dried
foloned Prokbe dekehmnabiona0f3unf ace 4 eA%ER LASEORIageg M th ASTM D

2578. (2) Measurenent e coati'ng wei ght 0 Ief composition

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 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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A styrene resin filmwund into a roll was stored at 25C under relative

hum dity of 60% for 2 weeks. Then the 47 24 April,g&@%ﬁﬂ;gbb4mas unwound

and the anount of the nodifier conposition applied on the thus obtained
filmwas neasured. The coating wei ght was determ ned by extracting the

nodi fier conposition applied on one face (about 0.5 nz) of the filmfor

eval uation with isopropyl alcohol, weighing the extraction residue and then
calculating the weight of the nodifier conposition applied per unit film
area (ny/ r?%)JS.eS( PP B AET DR BTC hal ¥hen fid Tife Hfalde [dhensd tive il m
surface for evaluation as described in (2) was determ ned in accordance

Wi th JI'S Paped4 206G ine|atwiveldwun idin yapogcatiie measur enent was per f or med
by using a static honestneter (Mddel H 0110, manufactured by Shishido Denki
K. K.) at an appllined twaletregerecfinl & ikvasnhiilte iadjfusiquagtilhe cdlseatviedde- sanpl e
di stance to 20 nm (4) Evaluation of adhesion tine between filmto envel ope

paper Adhesiaen fiiloes WS mEasimesiiss e fdd @uanp 1y ottt afitls)A styrene
resin filmwas cut into a piece (20 mmin width, 50 mmin length) and fixed

to a gl asspphatel ahaaitamtide hand GRatddigappar gigeWhl. scotch tape.
(ii1) An envel ope paper was cut into a piece (30 Mmin width, 100 mmin

1) spSpeaTLnen s oL byt 3804 Seges o

together with the styrene resin (i e styrene

resin f11paasd ald eTed e, GG aBS RARIocrHe G Gl A jadhgsl ve was

i nserted between the styrene resi e envel'ope paper at one end

o L1 9V IS LASRR S MG ) IRy e e ately

chvel ope RaB A e shest vey L1 Aot the col el on gl the contact.
difficult.

In the second modifier composition, the polyether-
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. 1In
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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stand for 1 seconds and then the paper was horizontally pulled at 200 gf.
(v) In case where the envel ope paper was not out of Qg@@hhggzubqn pul | ed,

the styrene resin filmand the envel ope paper were evaluated as "adhered".
The operation of allowing to stand for 1 second and then pulling was
repeated until the filmand paper attained the "adhered" state. The

cunul ative standing tine until the attai nnent of the "adhered" state was

f dt th h t As th I I
erployed kr 3By hasrs (b ght | (5b)535) Tnanit Get BPc. By 1 Paper Cb. .

Ltd. was us t he adhe5|ve an aqueous enul si on adhesive containing an
et hyl ene/ vi ﬁy? acBien &b COW%/?-}CPH DO chHivbl § ekt hesn tiHel metangonponent
(Sai vinoru FB-408, manufactured by Sai den Kagaku K K.) was used. Sanples
showi ng thet%ﬁh@bt@hn@ﬁnﬁslmnlﬁhepprbprsatéégep¢3t¢sséd2@1sbcbhdsu©¢ | ess,
21 to 30 seconds, and exceedi ng 30 seconds were eval uated respectively as
~, ~ and XA3£5)fEraeuampbe,mhthimﬂndoﬁ&lmlprmmbhtator Using a wi ndow film
applicator (Mdel HELI OGS 202 nmanufactured by W NKLER+DUNNEBI ER), styrene

resin filmpiecesr{5dsnfavordbléhthQ4 Rl BohBegt bl oMeESn 8PDH S eflr &M
envel opes provided with an opening (50 x 90 mm) at a rate of 1,300

sheet/m n tpogiyesds, Q?OWQDMS£OQQSthéVFBQy@tHQQWhoJBQLQQt§iﬂfgo§@Ve|Opes
havi ng wi ndow were evaluated in the following itens. (a) Eval uati on of

pOSItlonln9f§6ﬁ015|Bot?G%ZByOlegHYGBQPEEehgﬁkEQ EahgtgﬂatfPoMﬂﬁde&/

obt ai ned above, 50 sanples were picked up at ran om anong the 1st to

100t h envel gpesy,, SQE§§§3ISan%ﬁéewghggegoyﬁbgg %gmgﬂg}fron1annng the 900t h

to 1, 00 h envel Opes es were random from anong t he
anong 10, 00 h e 3oL GO R bhU%] BpRscSTRBr oy obrBcbrade T 060 SARpI B8 i n
1707 and® wot8oCRapo 1 EE %&3@%2%@2%&2%3&Lgééaéaalateosgmandr 0. Then
the total ﬁ§°r§3r9§e§9”d'§§18?gﬂtthEnggng?g?Lgsahé an antiblocking

effect (a2 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. 1In

addition, this film is excellent in the friction between

film sheets and antiblocking properties and, therefore,
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24 Aril, 2004 were cal cul ated and bundl es showi ng total scores of 50, from
48.0 to 49.5, from46.5 to 48.0, and |l ess than 46 we bR
respectively as ~, ~, Dand X (b) Evaluation of win Fﬁgﬁg%ﬁﬁﬁ‘Tiln1sheets
In the course of the window filmapplication on 20,000 envel opes, the
nunber of tines the filmsheets wound around each other were counted.
Sanples with the wi nding nunbers of 0, 1, 2 and 3 or nore were eval uated
respectively as ~, ~, Dand X. (c) Evaluation of winkling 100 envel opes
vere sel eCiEREGRLY dnHRS f 2 BAYRA0RRC N, DUt Bnive| wpesl gpow tetbwi film
filmcoated wi ndow. \Wen none of the 100 envel opes suffered from winkling,
t he sanpl &PRiereaelen uattarenyer, Wiesh®wer aresppepeliepes psldwed sone
wrinkling, the sanples were evaluated as O Wen winkling was observed at
a somewhatfeeversrtestenfibn sheerewhatidh ghesufsLqensye e aaimy es were
eval uated as D. Wien winkling arose seriously or highly frequently and

t hus causefprutd ehdslmnrée51 Ng t he envel opes in practice, the sanples were
eval uated as X. (d) Scratch resistance Imedi ately before the conpl etion of
t he wi ndow fi | mgppticatd P V4 r om from
anong 1, 000 ones@pThen the%%@%c\%%lﬁe&(p?ﬁee\%/%%e% etg%égtwﬁéliere}dval ues in
both face f | Areasdlr; , 4 Il 0Q4 term ne
the rise i%’n%uh%&hgﬂz.%fx/rgﬁ?%g%:% on th h%éz)le&’\g/ta’l u‘é]eofg%#eacf%n% be%ore
applicati tO (i et ermi ned by cutting out_.30, film

pi eces fo?ﬂat h%]\#aze %I%@é%gﬁge%eﬁ? o O%%i%%%r@/g]pya%kéero%‘qcﬁeﬁﬁq m (20 m
bef ore fe%gj | ndow fil measuring the haze val ues

inta the m | i cator
of groups ee%(r}%:%naevi%r%s 1% ?‘écsé%"ffaa%%a‘{o ¥ cdPRSi ngenSURT8FEGEof t hese
3 haze val ues),. Sanples showj ng. rises of_|less than 1$, from1l to 1.5s, from
1.5 to 2. 58 kF é%%lj%’?mfﬁbrg’%éq &9 e%s}l’f"ec@i%lkiﬁiﬁ/a?%aé%ﬁ-asTh,lleénd X. The
haze val ue was, neasured in accordance with ASTM D-1003.
seemingly established by the affinity of the water soluble

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 £ilm 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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(6) Center line average of surface roughness paraneter By using a surface
shape anal yzer (SAS-2010 manufactured by Meishin Kokh4ﬁgﬁ¥g,zduxughness
curves on definite lines on the filmbase surface were extracted. Then the
.area of a part surrounded by a roughness curve of | mmin length and the
center line was divided wth the neasurenent length (i.e., 1 my at 3
arbitrary parts each in the |ongitudinal and transverse directions to

t hereby determ ne the average deviation. Nanely, the average of each of the
| ongi t udi ndf 1Bn&fEgHsyEre ditEéei BAS1RASN4POaPREAT Fhencabed! ation was
made to the second decimal place as significant figures. 52 24 Anril.

- 2004 (7) Chetf peicaptleof whnghwsfeén dppanicetfionct i bm betywekindi| m and net al

Coefficient of high-speed dynamic friction was neasured by using a
coef fi ci enmoakolriegh- sheedrinsptirencyeaadr enedblapranat psopdbdeksABE410,
manuf actured by Tester Sangyo K. K.) on a specular stainless rider at 30

m mnute. the measueeBeAbiWagraBHEdt @hkhepgecond deci mal place as
significant figures. (8) Transparency A styrene resin film having the

modi fier conposi tiban aRe! kedriheraeR; was bihpgkytgpaupdinpkten at 200C, and
extruded to give chips. The obtained chips were nolten at 200C for 1 m nute

with a hot i@ﬁ%%%r@rﬂ@dcooﬁiggp\fﬁi%Vrﬁocﬁ’ifféi‘ncchh?c%ﬁiﬂor% 14y 4 fii gkness.

Then the haze yalue of t ate was neasure accor dance W th _

ASTM D1003,,041.09 .35 B48tandacd e haze valug,ah 8. 3L.phatg, obtai ned
forma styPen resin frirmhaving - no no |P|er, composi tron, hé eransparency
I d.in,t | | owi d d the diff in h

values i FESFEAREY AhRver andRP Y RETE tDu REcat MRS 0y P AR RRFBRCy) O
1.0%diffe en%% from,st andar.d haze val ue .0@6&sonemh t _.good
transparenéy). B £5. Q&d?ﬁfé?éﬁBiafﬁgﬁvsP n&aP8 HﬁfgegsV&gnEB.qu(sonemhat

poor trans arenc&). 53 24 April, 2004 X: difference from standard haze
val ue>3. 0P PPEGHYPERRYpSPENEY Y COLoY eREESBNGERI Ry BPspépiieying

formula (3).

(CoH40)x—H
/
~ —
(CoHLO)y—H
In formula {2), R® represents an alkyl group having
§ to 22 carbon atoms; x is an integer of from 1 to 30; and
y is an integer of from 1 to 30.

CHs -
' (3)

HO (CH,CHZ0)¢(CHCH0)e(CHZCH20)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 whoele molecule.
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Filmsanples (width: 70 mm were overl apped together  and mai ntai ned under a

| oad of 50 kg/cnZ at 50C under a relative humdity ofaofa¥ifiopods hours.
an

Then the | oad at peeling the contact faces was neasure us the

anti bl ocki ng properties were eval uated according to the following criteria.
peeling load QL0 g (good anti bl ocking properties). ~: 10 g < peeling | oad ~
15 g (sonmewhat good anti bl ocking properties). O 15 g < peeling load ~ 30 g
(sonewhat poor ani}blocking properties). X peeling load > 30 g (poor

anti bl ocki ng pr op&HiitedEnt( fapmitast f4abite @ity ssoiomd Detéfiemed in
accordance with ASTM D 1525. (11) Evaluation by using automatic

filling/ pack&JPR§ LifedeHisne thel d&minat eotilfrheaompoged iafion Skyrese resin fil m
and EVA was produced in accordance with the nethod of JP-A-8 230933. By
using a hi gingpaed rigemizontiairoparadxilals pid eNuaGkadisnanaehisaa r{Syper

W apper Mdel S-5000JBX, 59 24 Ayril, 2004 manufactured by Owri Kikai

Kogyo K. K.) gitvke aftitemtdas: poogessedti Rhe Fags 150 S| i.dth, 60 nmin
hei ght, 250 M in length) at a speed of 100 bags/nfnuﬁggrﬁﬁﬁFg

automat | cal hy.chbhireg claly shbt ake €108.0/ baghntherel gg%%é‘?tﬁffggob%‘me”

filmends was evaluated at the sealing part 1n t e W sée

g recton chosashchagcands3aTales SUMMLAS UGS 1 0.2 1O 0c 1 g, 0.2 1o

0.4 mMmm 0.4 to 0.6 nmm and exceedi ng MM>Wer é ly as

~ 0, D andp%odﬁéaﬁpé%oﬁo%@QaEQ?pééégh%% g§ag%E%glfree from any water

soluble polymer.

As described above, there are various types of
surfactants. In case where a polyether-modified silicone
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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As the styrene resin filmaccording to the invention, use was nmade of the
styrene resin filmof the resin conposition P2 shown4apifitbeolh The resin
conposition was fed into a nonoaxial (dianeter: 40 ﬁﬁf”&%ﬁfffyﬁé ext ruder
and nel t-kneaded at 186C. Then the nolten nmixture was extruded froma T-die
in the formof a sheet and the sheet was brought into contact with a
cooling roll. Next, it was introduced onto heating rolls and rollstretched
4-fold in tge %Iog.directi%n at.%ZlC. Subsgguentl , the sheet was fed into
a tenter whil 8 R&&PCRg ERe Feiperafily 4PP4esCr PRER A&y &1dRd basket ched
transversally at a stretching tenperature of 121C to give a styrene resin
filmof 305Y f?ﬁetWFE%ﬁé§s?d%HP§ PIYMWE4EE e ubdenhrpelamenrface tension of
330 E-Ncm on both surfaces. 55 24 April, 2004 This filmbase was
subj ected to cor 3h8 BPirREVgEhyAeperh kydpmasesofofgirmelehd2sur f ace tensions
as listed in Table 6. The corona discharge was carried out by using Mdel
AG - 060MD (rardbaetuiedtby KavegaibenkianKbk bbatiaedoblypunh aHdittonl?2
Wne/mnute froma four-crest electrode. In case of treating at an out put
of 2 Wn¥/ meastéonhbkewadnusni adiphatdicstange havinghe il oplcawbohor
exanple, the surface tension of the filmbase surface becane 400 ~Ncm In
case of treabhBgadt anhQuUeput oRfidé, 2 oW BREEHYULE WAL ¢eadiyshi Ng the
di stance formthe film1l nm the surface tenSion of the film base surface
becane 500p=kyeBy, Akt @n i3¢Ri-QW it (oIS NSixQRs, tthe film
surfaces, nodifier conpo%gkts (?ﬁgﬁgﬂiﬁaé%%gﬁﬁgﬁﬁgﬁﬁ%%é%ely, ﬁﬁgll’
surfactant ;as;ki L abl.e e I .e_pol r. as.listed in
Table 3 ané%tﬁg ?Eggég%ﬁ% g%c#%%a%?igﬁggﬂggiﬁigpggeiﬁa¥g§pe§4tﬁe?g wei ghed
i n accorda it h;coat i.ng i ght red into a.stainless.

?g‘f’b\% Qt?ﬁg 1HOL LG o‘rf;gltgg ?1@9!5'8%%&?' Bicggegg_letsoagaos?&jd by

contai ner (400 1). en these cofponents were

suppl yi ng L. there il e.qixin L th three-bl.ade _stirrer to give the
nodi fi er cé%%ggf%?gﬁ.E$h§gﬁog%§%e5ngoﬁ%gsF?F&Hl swé%g|F§8 in the definite
wei ght ontg &he Rilg1sanfa%§ %Aé.alone with an aiy knife coater and then
dried withPRKEEEFr ™8P EARFac 19660 Rext FOF HeXF TP 1T nadSolmd PRI rol | at
a w nding tension ofﬁB.S kg-m 56 24 April, 2004 As Table 6 clearly
shows, theogdﬁégPSﬁt i@ﬁ%ghéFthémﬁﬁﬁﬁfPéicéﬁpééPFNéﬁméﬁ?@ the both
surfaces of the fil mbase could be controlled each within an appropriate
range, so P8RGSRYIEREN8UPFagBtERKYLEMdNENELEDRFagORENSKOASI &ti 0 el

within the ranges as specified in the invention. On the other hand, an
excessi vel PRFgRestiFRcEnEafsrahclesdi.rbdtin poanedndi BlobkRag properti es,
as shown by Experinental No. 1 of Conparative Exanple 1. In case where the
surface rafleivamisat (6prt Rsamphge hdgHefi nédphattheamivest bbhaasein
Experinental Nos. 2 and 3 of Conparative Exanple 1, the adhesion wei ght
vari ed frofpuBasarenent osilt ert bepfasaiément sit eiofsthel fptafansbidus the
coating weight could not be controlled. Next, the obtained filnms were set
on a w ndotef ikm appbilgakgetagdeneadaylenyekopes roemnalpr qducederéahl e 7
shows the evaluation data on the positioning error of the obtained

envel opes andswandingegért b€ firbm sheet 35 Tha ganpl es 9heEyarpbg 1 were all
eval uated as excellent, while the sanples of Experinental s. 2 and 3 of
Conpar at i vérbeanpke 1sshowed serious scatters in the nodifier conposition
coating weight and suffered frompositioning errors and w nding at sone

sel ection sites.Tﬁéa€Qh§o ygﬂzlgggeﬁg@ybggpgggggggeAgIg@o§agg base film as

Exanple 1 was subjected to a hydrophilic tirea nt by Corona di scharge so

as to give Ll 4.su C L he.fro e (A
of 550 uhVgﬁfgﬁéaaagbfggﬁgl?gggiéﬁ ghétﬁgbggg&Bgugga%eg6%§ %%l§§8&§§Vcn1
Next, the ] iLLLer:as .applied b e,same _net hod. The
nodi fi er c%%ggpgggbbkgﬁégnﬁgﬁggpgggi1%%%}%8aﬁagg9f¥?%gﬁésva3Fyain amount s
of 78.1 by ight.,15. 6 _by weight and 6.3g by weight apd the toptal coating
wei ght's ashggégpﬁ%éﬁciﬁr?éﬁlgn R@i@oééﬁfggggeﬁ§ gﬁnﬁr VﬁFﬂ@hpﬁécdilution
ratio with water. Then the obtain?d filmwas dried and wound into a roll.
The il m r 8FPEPt huk" Dbt BT R hvet @ RYBT SRR ¢ PR\ ¢Dr&dRi R with an
automati c feeding machine and wi ndow film application wwth a w ndow film
applicator. As a result, all of these filns could be processed into bags
with the automatic feeding machine without causing any troubles. In the

wi ndow filmapplication, the filnms of Exanple A showed each excell ent
performance. However, the filns of Experinmental Nos. 1 and 2 of Referential
Exanpl e 1 underwent w nding due to the Shal | coating weights, while the
filmof Experimental No. 3 suffered from problens in adhesion tinme and
positioning error due to the excessively large total coating weight.




Exanpl e 2 and Conparative Exanple 2 The sane base filmas Exanple 1 was

used. The nodifier conponents as listed in Tables 2,23 Do@x € conbi ned
as in Table 9 and applied to the filmso that 58 24 fgrli, 2004 filns

havi ng the second nodifier conpositions applied thereon were obtained as in
Exanple 1. Table 9 sunmmarizes the results. As in Exanple 2, excellent
results could be obtained by using the second nodifier conposition, so |ong
as the surface tensions and surface tension ratio fell within the ranges as
speci fi ed FANtRellAaderierendive phetbeheallgada. ah erdessiuetizehi gh surface
tension resulted in poor antiblocking properties in Experinmental No. 1 of
Conpar at i véoEREAPLe 2. In the films of Experinmental Nos. 2 and 3 of

Conpar ative Exanple 2, on the other hand, the adhesion weight varied w dely

and thus the coalnngheeighéntouhd ohe bencentrokl ede wbpeht irgeunhese fil s
i npractical. Exanple 3 and Conparative Exanple 3 The sane base film as

Exanpl e 1 vastysegoube gedibi €p gggpgpenéigaﬁ,l?§é@grgﬂlgaébe§0285§ and S
were conbined as in Table 10 and applied tothe filmso that films having

t he secondbggdieii;ﬁe,csgpeﬁgtmﬁeaﬂehgegl&h% Sahtwggﬁgpéagﬂﬁg g in

Exampl e 1. ble”10 summarizes the results. in | “excel [ ent
B A O )
specified ﬁglggghggyﬁgaiggédcgiiggogghghdhgﬂg’s?gp properties.

The most suitable composition ratio (a) the
polyether-modified silicone to (b) the
polyoxyethylenealkylamine or polyoxyethylene
polyoxypropylene glycel (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

applicaticon. Moreover, the adhesion of the film to an

32



24 Ayril. 2004 an excessively high surface tension resulted in poor
anti bl ocki ng properties in Experinental No. 1 of qup@g;&ﬂvgoﬁuanple 3. In
the filnms of Experinmental Nos. 2 and 3 of Conparative anple 2, on the

ot her hand, the adhesi on weight varied widely and thus the coating wei ght
could not be controlled, which imade these filns inpractical. Exanple 4,
Conparative Exanple 4 and Referential Exanple By using a filmof the resin

conpositio s, given in Tahle 1 as the filmbase, a 30 pmfilmwas obtained
by extr udi %éﬁteﬁ%“rdeéisn r’rortorh”z”iilrt@ﬁ & |the dildmfisa fsrodeom apdi ameter:
40 mm) ven

t-type extruder and stretching 5.5-fold in the |ongitudinal
direction é’ﬁ&%&a@ﬁml@ iGF AP ATl dis £ i sstisen ofhidexyodritugol | i ng t he
tenperature in the bubble chanber so as to give a tenperature at the bubble
center of 117 toB¥2g2entred ldwaithed chintmnitas fsaijeect ed to the same '
hydrophilic surface treatnment as Exanple 1. Nanely, one surface was
subj ect ed Polvheayeshyl@ndiadddydrgenat ca gicitvangethyamdche fil mof 1 nm and
an output of 5.3 WnR/mnute while the opposite surface was treated at a

di stance fpriybhgpiriobmlehel ghpcand tan 1G4t Byt wefi gBit3 W gy, ngbsdt o thereby
respectively give surface tensions of 550 and 450 ~Ncm Surface tensions

di scl osed heresnaGlc péphptiles 204 peenm-dekemRed rat 4, stgnce bet ween
the el ectrode. and the filmunder the fol fowi ng corona di scharge intensity.

1. 350 ~N , M2l 2. 400 ~t t. Q Wn2lnn. 3..450 ~N t 3
W n2/ ni n. g.gk‘e%ggl%cl‘rﬁwg{% rS%\WS%Q %m%'éy FOnda s o 2Ry BRI, 4. 520

N 7 §iN505 55 3 in. 6. 610 ~N 8
S, mgd B 20 oo N FELE D AR 5Pa-Sa0y RERE ool ed to

Wne/ mn. The nodifier conpositlons

t he surfac ayvi.n .surface tension of 550 ~tNcmand_the film
hae o oa ExGh BB o b R e RO G op! Pl AP LOREr 6

eval uat ed w he.use _of ;a window filmapplicator. Tables 11, 12 and 13
show t he rﬁ%h??% %ig%ngpéécfflgﬁd 12Y SROW- T hel 7Y | W of PRE$Riepar ed by
using the fir i fi onposition and controlling the surface roughness
and coatin%hagéag?goegﬁ% &V?ﬁ?ﬁg heCFah§&Sas LBBFPHERSNS FRE PAVBAESRON

achi eved exce#hgn results in all of the evaluation itens with the use of
the w ndow i at%iSP-FEéPBr bghyeeRe fadoshERE ST RPA| AgtiRdhckenaOn the ot her
hand, the sanple of Experinental No. 1 of Conparative Exanple 9 which

cont ai ned Hggggrré@§aﬁpdastggrefore, 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 dispersiocn of the
polyether-modified silicone on the film surface can be

facilitated and the slip properties and the antistatic
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24 April. 2004 an antistatic agent showed a half-life exceeding 300 seconds
and failed to attain a practically usable Ievel in theagyal ggdgon with the
wi ndow filmapplicator. Simlarly, the sanple of Experimenta . 2 of
Conpar ati ve Exanple 9 which contained no inorganic mcroparticles as an
external slip agent failed to attain a practically usable |evel due to the
excessively high coefficient of high-speed dynamic friction. The eval uation
data of the sanples of Experinental Nos. 1 and 2 of Referential Exanple

i ndi cat e t RECRHE 1$4m5188s Seovdiatidig e addnerimguiansids pakytbe, sasei n s
Referential Exanple 4, are unsuitable for wi ndow filmapplication but

suf fi ci ent [fypM@saliihe iamt iftdrocdyiarpled, f dain - padeagistgigiinted.hey showed no
shear in bag-formng. In the sanples of Experinmental Nos. 10 to 12 of

Exanpl e 4 for exa&mwon nyeswifapeinauginess Hensmpire ok Brppeir#eRaEal No.
10 had a surface roughness lower than the lower [imt for w ndow film

appl i cati ons hidce ithel samiess iaf iEXxpariieHalrdes ol 1and 142 had each a
surface roughness exceeding the upper limt. Therefore, these sanples

failed to aghiteresSald $hackiydigmilhddit iNe ualdald aldihla the use of
Su

the wi ndow filmapplicator, though these sanples were iciently usable

L Pract | o8t a0t PAHAGNG i Mhy 10 a3 ARl 2004 1N 1he samples of

Experimental Nos. 13 to 1 exani ni fficient of

hi gh- speed ' lnction, ese sanpl es had each a coefficient of
hi ghspeed 89%3%%5%5%??%%8n95%%@%@%%& gﬁgnﬁbﬁgﬁqélﬁ%Fe(F?@FF08}§§)
pref erabl e ig g%@q%wifiknlg%plicgggon and,. therefore, failed to achieve
sati sfact of y FesUts ¥n £hé Jevd G5t &Y Wekhthéngs &0t HO*wbidow fil m
applicator, though these sanples were sufficiently usable in practice as
food packa§fA§™i'l ns. Exanple S and Conparative Exanple 5 By using the
resin conposition P2 in Table 1 as the filmbase, a base filmof 30 Eun in
thi ckness was obtAFnBAdbY 1eHe COHRE SRR iL6n 2pPLh6d 49 €ashrsusfaca Exanpl e
4. The obtained fil mwas surface-treated, coated and dried as in Exanple 4.
The second®hodfi éilBokpSSi dnods veheht of faored 1o 30dmgZmier e applied to
the fil mbase as described above and the filnms thus obtained were eval uated
Wi th the uBgeérrabliyndemm 2| moappl ngdmr . Wl eshel A mpidi B ishowdse
results:. As Table 14 shows, the filns of Exanple 5, each having the second
nmodi fi er céaposi wiishiapphied ranhgeoatiiheg antiights italropg rviiksi arehe range
defined in the invention, showed excellent results both in the wi ndow film
appl i cat i oncandotiiedf tod thackagiiqngtebdeve2s afd thud04sDr ibhengt her hand,
the sanple of Experinmental No. 1 of Referential Exanple 5 (Table 15)

cont ai ni ngenoowaternrselybhe ipelkyrar bha-fedriagachi evadsat ifsfiactory results
in the evaluation with the window filmapplicator, though it was

suf fi ci ent hpplusabkeohn practhcs assa fmOdedPckagtng SpbrbpAifidm containing
no surfactant (for exanple, the sanpfe of Conparative anple 1) was poor
in the antbahabienPhepgelhessand thus fiTR A6l pogkr i kAtlyeddabld M -
contai ning no polyether-nodified silicone was poor in the slip properties
and thus i gReactbaabadhlyl Bnkhent BIQMEREM2RRLECEY oR.aRd,hhg,Lood
packagi ng. Exanpl e and nparative Exanple y ‘using theresrn

COHDOSitiOHoEZaHQeIQQh9 1r28ckB8 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. TIn case where the
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filmbase, a base filmof 30 ~min thickness was obtained by the sanme
inflation nethod as described in Exanple 4. The obt apfpagrill booyas
surface-treated, coated and dried as in Exanple 4. The third nodifier
conposition shown in Tables 16 and 17 were applied to the filmbase as
descri bed above and the filns thus obtained were evaluated with the use of
a wi ndow filmapplicator Tables 16 and 17 show the results. As Exanple 6

shows, the {4 i f se_of the third nodifier conpositions containing
t he surfact{alnltn{smaa%é,wge tg%f BT i iTVSHAPR S iy b ﬂsegclﬁi havi ng
antistatic oI er.t(%gls, showed, excel | ent eval uation results both as the
wi ndow fil M5 and 19 fRITE Ptk ng® fR3 st S 4 herstelap eharidid ovh ef 3flind s
contai ning no surfactant (for exanple, the sanple of Experinmental No. 1 of
Conpar at i v&BRIHAE V) vidr el poscammaniedifthat atfie forteperdagsirand t hus
i npractical. Al though the content of the polyether-nodified silicone was
i ncreased, “Eodred hnitthe tived St e afpdadperaneentredo Nthe Filin the sanpl es
of Experimental Nos. 2 and 3 of Conparative Exanple 6, the antistatic
properti es swarfats | 1A' nsufd | (8’gntamnddritr flilets MR WaReaRedd n
transparency, which nade these filns inpractical. In the filns of
Exper i ment ale fNos.t &7 ramtyeds ofa Canpar ald e Soxamae erdib®if actants a- 1,
a-3 and a-4 were enpl oyed. Since these surfactants coul d not achi eve
sufficient antistatihe peld e iwhenr ikl i e - ified
silicone, these filns U\%g?e i npractical . ?n%?%g\@:‘lite{%mta@? %g:%r ?:Egl{rffigﬁgm 9
of Conpar apirepePayl &% RswiACLAM, Naviing Jnsyf ficient antistatic
properties when bl ended with the polyethernodified Silicone " was dsed in a
| ar ge anouRfe.; oAkt s at..,antjstatic properties, its
g e rl%C{llﬂl@Is mﬁé"’ﬁ%ﬁ%“’%tﬂ il §rFif|er‘F13§’é§ %

slip propertiés were extrenely worse us t r%ractical.
65

the following reason that the coating weights are

restricted in a film for envelope window. More
pgrticularly 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
coating 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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24 Aroril, 2004 I NDUSTRI AL APPLI CABILITY In the styrene resin filns
according to the invention, the surface tensions onglRd4yif idgpodase surfaces
and the coating weights of a nodifier conposition are each controlled
within a specific range. Onving to this constitution, it becones possible to
provi de styrene resin filns which can shorten the adhesion tinme between the
fil mand envel ope paper and relieve positioning error between the film and
the wi ndow frame in high-speed wi ndow fil m application under high-speed
filmr unni"?ﬁf[]( i1&E  CHWMP SHet T R hule Gt prmEentsef gmapdhesive to
Resi nConposition ratio (w.% of resin and additiveVicat
sof t eni ngddfosi ki dre N . TRASHE RS HyaT doe et ek @BCOrars sld stkeitheRB above .
particl espoint (C)P1982106P2 -97 -3 - 1063955 -.
_105P99010- 105PF782 ZL03PGA525A. 1Ry R Ahéd imventliGhR8ABAF G0 tH6 ~2 ~-
~12106-
constitution as described above, has the following
physical properties in case of using any modifier
composition, so long as the reguirements for the
composition ratio and total coating weight as defined
above have been satisfied.
Regarding the electrostatic properties on each film
surface, the film surface (A’) has a half-life (JIS L
1094: measured at 20°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 arcund 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 roughness

parameter is measured by using a surface shape analyzer

(SAS-2010 manufactured by Meishin Koki K.K.), extracting
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Abbreviations in Table 1: GPPS . general - purpose pol ystyrene

(wei ght -average nol ecul ar- wei ght: 280, 000) Vi cat sofdg£Rl popat : 106C.
H PS . high-inpact polystyrene, Vicat softening point: ég% (rubbery matter

concentration: 6~ by weight, average rubber particle dianeter: 3 Nym)
Hydr ogenated SB . hydrogenated styrene-butadi ene copol yner (butadiene

content: 80% by weight). N Crosslinked PS particles: crosslinked

pol ystyrene mcroparticles (average dianeter: 5 EEm. p 67 [ Tabl e 2]

Sur f act ant . Ear t 20Ca- tt cqconut qi.l) acid ,

di et hanol ari el_ri%é]l@:hgl(egt%ar%ﬁ}d:rr]{e%F%f éi.e%%;’/u |ep§&ﬁ‘eﬁ 08 &Neqifd 1 base

Ltd.) a- 2Pol Y2 )éet h%}l zfne al lf_{l &D()‘:jg[conut, oi | ). am neLi qui d(Nai m ne F-215 nfd.
by N ppon GT&&SFRESOEE P& §PPA1sEhdrNe Heitdedmecidisiranidd@saiing( St ar hone
DL nfd, by Nippon Gls & Fats Co., Ltd.d) a- 9Pol yOX};’et hyl ene sorbitan

monol aur at &g &irEERPdoGolP R S1XFOUREgd by Ragoughness curve of 1 mm

Cor por at i on) a- 5Pol yoxyet hyl ene al kyl (beef tallow) am neSolid(Nai m ne

T2- 230 nf di%byemighpornd [theg EaterCdine with the measurement length

Lt d. ) a- 6Hydr oxyet hyl | auryl am neLi qui d( Nai m ne L-20l nfd. by N ppon Ols &
Fats CO, LUtde)a- ZPoimjoxyettingreny peltpoxyipeopkee rereglayeoldeetiharisSel id( Epan
485 nfd. by Dai-ichi Kogyo Seiyaku Co., Ltd.) [Table 3] Water soluble

pol ymer NoeWaher fsahebllengdltyrEnhatly pel- tPehyviertle directions, and
al cohol b- 2Pol yvi nyl pyrrol i doneb- 3Sodi um pol yacrylate Na N O O 68 [ Tabl e

9] | norganithef eadcuparling &hko -lbﬁ%ﬁg@ﬂii@am' ahePairbin@heR rlakPelnnels  sur f ace
areaAverage particle dianmeter (c-1Silicone dioxide

mcroparticl esPreseat Br8¢=29kki eAB8diment of the invention, the
di oxi dem croparticlesPresent1.9c-3Silicone di oxide

T or opar 1 ol S st e SOPHaa rad et y P Ene bR B3 % SRS 5
preferably ranges from 0.4 to 2.2 pum, still preferably
from 0.42 to 2.0 pn.

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 um, the film surface becomes smooth and thus
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Pol yet her-nodi fied silicone No.Water sol ubl e polyner typeViscosity (250

cStd-1TSF-4991 nfd. by Toshiba Silicone250d- 2TSF- 449% %gq% ;qg4Toshiba
Si |i conel 80d- 3KF-351 nfd. by Shin-Etsu Chem cal Co.7 paNOOS®69

[ Table 6] Experi-SurfaceMdi fierMdifierMdifier coatingHalf-Coefficient
of Anti bl ocki ngnental No.tensi onNo. wei ghtwei ght (nmg/ m)|lifehigh-speed
dynam cproperties(~Nm (ng/ nR2) (sec)frictionEx.a-11011550b-1

~2.07. 6350. 29~0c- 10. 8950No

Sool ) cot S50 REED- 2R 108ERRLN A2 002080, 2506140 00N\ gn-specc
S T e e T O T
appllcatlonl 8-10. 3a-1101. 6- 0 03520b-12. 0c- 10. 8960No appl i cation2.6-10.0

In the abdve RIbESS t HES LpPEtP LIl Owe?C colimis 16 Wddoh tHepeilfent al No.
shOM/respectlvelﬁbthe front face (A) and the back face (B). N9 x .. 00 70

[ Tabl e 7] SHHFEhyRxndatsnes Bxinklng o NP oEktpeen ent et rdo. everExger i ment al
No. 2_ Experinmental No. 3_
for example, a vacuum drum sucking the film at a high

speed in envelope window film application.

In general, slip properties are evaluated on the
basis of coefficient of dynamic friction. However, the
measurement at less than 10 m/minute, which is commonly
employed in the art, is insufficient in evaiuating the
slip properties during a high-speed operation in
mechanical pro;essing 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
Hm. 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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Experinmental No. 2 Experinmental No. 3Position- ing errorWnd- ingPosition-
ing errorWnd- ingPosition- ing errorWnd- ingPositiapkilg26640" W nd-

i ngPosi tion- ing errorW nd- .

I Ng23456789~0012p013~0~014001L50000160001740D184040L9XXXX200000 Sanpl i ng
site: Fromthe 1st to the 100th sanple sheets were referred to as the
sanpling site No. 1 while fromthe 19,00 h to the 20,000 h sanpl e sheets

were referred to as the sanpling site No. 20. The item positioning error
while the item

i i ng ShORTtHee T 1o 87 SRt iRee] BETSH Ot e Wk Sl 476 PR heet s
each other.. Na NOO 71 [ Tabl e 8] Experinen- tal No.Coating wei ght
Upper : filrﬁq%ﬁxfiqg3' When the film is to be used for other
purposes, however, this factor is not essentially reguired.
In the bag-forming machine of the automatic feeding
type as described above, for example, a film having a
coefficient of high-speed dynamic friction of 0.15 to 0.57
can be used without any troubles. |
The surface roughness parameter can be controlied
within the range as defined above by appropriately adding
a rubber-modified polystyrene resin, which is a styrene
resin, to the resin composition. In this case, it is
preferable to gdd 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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Lower: filmface (B )Evaluation of wi nding anpong fil m sheet sAdhesi on

ti mePositioning errorShear in bag- formng in aut odmgzﬁ#%li!;ll ?@ machi neE: ;
.17. 6~00A9. 6214. 60000008. 734. 6~0~0~02. 5Ref . 12. 5X~00E 1 ; Q2. 2_328
. 5Q0XXQ17.0 N.p a NO O 72 [ Tabl e 9]

Experi - SurfaceMdifierMdifierMdifier coatingHalf-Coefficient

of Anti bl ocki ngnent al No. tensi onNo. wei ght wei ght

(mg/ ne) | ifehi gh-speedproperties(yN m (ng/ m-)(sec)dynani c

frictionEx. a- 1102155 Qi Ao H3IGHE: 126 apithrddodedNore ferably ranges from

appl i cation9.9990. 27a- 1102550b- 12. 09. 0290. 22~0d- 10. B350No

l'i cati . . 10 b 6. —aD~0d- .
o110 7080 B UM S R i

apbl 1 call on-0- 5. e TIOL 1- 8 T5eo0n 150 T50R0KB: o3 | BATFRRB-ES1E° n the
e o e WHEELo AR, |t el e of, Sech, SR B Bl hon
101 Experi-o et al, N, Surface tension, (N RdifLer ing o

coefficient of dynamic friction at the desiréd level.

When the diameter of the microparticles falls within the

range defined above, appropriate convexo-concave can be

obtained.

By biaxially stretching such a film compgsition 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 adhesion time employed herein will be
described in detail hereinafter.) 1In a window film
applicator, a film is adhered to an envelope péper 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 £ilm with the
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No. Modi fi er weight (nmg/ m)Mdifier coating weight (ng/nz)Half- life

(sec) Coefficient of high-speed dynam c frictionAnti RiQoiin@godoperti esEx.

1 550a-2 d-15 55.6410.29950No application9.2950.29 2 550a-2 d-15
55. 8900. 27350No appl i cation3.9970.32 3 960a-7 d-15 55.5910. 29900No
appl i cation9.2950.30Com Ex. 1 610a-2 d-15 5

envelope paper, adhesion is performed under a shear force
in the tangent direction of the cylinder. Accordingly, it
is highly important in high-speed window film application
to guicken the attainment of the adhesive to the base
surface and the solidification thereon, thereby preventing
positioning error between the film and the window frame..
Although an aquecus emulsion type adhesive can be
quickly absorbed by the envelope paper and fixed thereon,
it takes a somewhat long time (i.e., the adhesion time)
that the adhesive attains the film base surface because of
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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x3Unt reat edNo application 2 400a-2 d-25 52.0-9. 0900No applicationl.7-9.3

520a-2 d-15 52.1-8.4460No application2.2-8.8 In the ghogriilaigy the upper
and | ower columms of each Experinental No. show respectively e front face

(A) and the back face (B). Na NOO 74 [ Tabl e 11] Ex. 9Experi nment al

No. 1239567B9Resi n conposi ti on No. POPI9P3PSP7PBP6POPOSur f aceSur f ace

(A) 1.091. 090. 522.190. 720. 720. 921. 091. 09r oughnessSur f ace

(B)1.021. 020.502. 090. 720. 660. 991. 021. 02Coat - M cr o- Typec- 9c- 2c- 4c- 4c-9c-9c-9
C- 2c- 2i ngpattié ctf eBurfactadd) 0B 8P. 83. Ole OpaPdr Ols Odo 011 SMbe SUF AaEE30
(B)0.50.50.70.70.70.70.70.61. 5Sur f ac- Typea- 9a- 1a- 2a- 2a- 2a- 2a- 2a- 2a- 9t ant Sur

face seconds.
(A)7.37.38.98.98.98.98.98.010. 0Surface(B)5. 05. 06. 26. 26. 26. 26. 26. 08. 2Water Ty

peb- 1b- 3b- 1b- 1b- s, 1b-chhs 2b= 350 .
(A)1.51.51.81.81. 8181 B ke Op‘%‘fj‘g&n’grs%%‘ff“?%%se according to the

Eigé:g%b?%é%%ﬁ%é?%%%?%%@fﬂ%%:5%%8%%%%%82%gﬁég%éégcgynanic frictionSurface

(B)O.280.290.310g§30.280.260.260.3 0,33Hal f-1ifeSurface . .

( A) 373228292728253 137812 1) 35 goB% BV At P D PR W Rbow
filnmPositiaonin . .
error~o~ooJi‘M%ldﬁﬁib%b%ﬁ$céf%¥V?¥%%P%%gE%~%%§Eﬁ£%€%€%€£%ﬁffan

mar kK~0~00~~~~~0Shear in bag-formng with automatic filling

machi neo~Dd~HreElant N 8 N-a3o gbzer), is molten and kneaded in an

extruder and then stretched by the tentering method or the
inflation method to give a film of a definite thickness.

In case of using the tentering method, either
simultaneous biaxial 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. In 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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(Tabl e 12] Ex. 4 _Experimental No.101112131915161718Resin conposition

No. P1P5PBP3P3P3P3P3POSur f aceSur f ace 24 April, 2004

(A) 0.392.522. 331. 091. 091. 041. 091. 091. 09r oughnessSur face

(B)0.372.392.291. 021. 021. 021. 021. 021. 02Coat - M cr o- Typec- 9c- 9c- 9c- 1c- 3c-5c- 2
c-2c-9ingparticleSurface (A)1.01.01.01.01.01.01. 03. 60. 8wt . Surf ace

(B)0.70. 70. 70. 60. 60. 60. 63. 20. 5Sur f ac- Typea- 2a- 1la- 2a- 2a- 2a- 2a- 2a- 2a- 9t ant Sur
face

(A) 8.48.98598£@8. 085042r82801507. 88er Fac( Bhende. 26126w06p06n014u2H8. 3S. Ovat e
r Typeb- 1b- 1b- 1b- 2b- 2b- 2b- 2b- 2b- 1sol ubl eSur f ace

(A)1.81.81r81181n8% 823 B FROMARRISY (A Gutomatic filling type,
(B)1.51.51.51.91.41.92.701. 91. 2Coefficient of Surface

(B)0. 370 980300 370900 3107970 300 Skl . L1 TS Fage the FLTh OMSITAce

A) 3029282 1935Sur f .B) 272728. 28292727153 7Eval uat | i.n_W nd
1£i I) mPosi t i %ﬁ%ﬁg%%r r%%r%’@g%&%%%}&an)ﬁpllinca St WA HIAS nogiﬁ%l'g]%%ﬂfgﬁqmw neow

mar kODoo~~oADShear, in bag-formng with automatic filling machi nepOOO0O0C0
Nax .. OFBP?6“2 1 F8bl e 13] Conp. Ex. 9Ref. Ex. 9Experimental No.1212Resin
conposi tion No. PO9P9PI9PISur f aceSurface (A)1.041.091. 091. 09r oughnessSurface
(e) 1. 02l .02l . 02170268 a S MG sEFIYIA P L - 13 R $ | STESIRG fePve
(A)0.80.82. 6wt . Surface (e)0.50.52. 9Sur f ac- TypeNoa- 9a- 2a- 2t ant Sur f ace

(A) - 7. 37. 3FhgsperseatBrs. 0% res. awitse ERipE-€rh -tNGNGsD | b IResiy figc & he

(A) 1.51. 5pol yner Surface (B)1.21. 2Coefficient of Surface

(A) 0. 310. 59Pngés ugdhiagh agysle dd agevarise fdiwstdtongur f ade order to
(B)0.320.590. 270. 25Hal f-1i feSurface (A)>300399092Surface

( B) >300969¢8hEnakudhieor iilm witnebowy thi [oyPdsipd onimg orientation

error XX~oQappl i cat or Wi nkl i ngXXO0OScuf f mar k~oppXShear in bag-formng with
automati ¢ pirbbierg irsc hinde XprdeveN umifornN D atichind, Tald e st il

5Experi nment al

No. 1239567 peattelalbyet hematTyped phi-ckirt2 &R dt3etheh i ngraodi fil S faem
(A) 2.82.82.82.82.84.92.3m . siliconeSurface

(B)2.52.52458052239. 72. 1Surf g6- d¥Be2aBa=6@132- GAzlatlarthantypf ace
(A)7.37.37.37.37.37.37. 3Surface(B) 5. 05. 05. 05. 05. 05. 05. 0\t er Typeb- 1b- 3b- 1b-

1o 10,15, g gl 1 il s sudaces
(AQO-180-1%Qré%ghglgaa§%'%%Qh%%hEQQ%ﬁEﬁ§QIE 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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dynami c frictionSurface (B)0.190.200.210.220.220. 180. 26Hal f-11ifeSurface
(A)35363891374234Sur face (B)37383943399636Tr anspar ey aptil, 2004

fil mMDo~o0~0~0~00DoAnt i bl ocki ng properties of fil mo~0Q@0~0~0~0~0Eval uati on
i nPosi tioning erroro~~o0o~oDo~0~0~ow ndow

fil mMAi nklingo~~o~oDo~oDoDoappl i cat or Scuf f mar k~0~0~00~~00~~0Shear in
bag-formng with automatic filling machi ne~0~0~00~~00~~0 Na N O O 78
(Tabl e 15] Ref. Ex. 5Conp. Ex. 5Experi nent al

No. 112Coat - Pol yether + fyBede=1d- birngmrdisiied furfiagebALb2. 82, 8Wcrsil i coneSur f ac
e(e)2.52.5Surfact ant Typea-9a-9Surface(A)7.37. 3Surface(e)5. 05. OWat er Typeb- 3b

- 1sol ubl eS GALL. 51 ol; royrfa . 2L 5Coeffi gi ent -
of Surface(%\%%g%géé%Q&gSgﬁ?gﬁ%g%gg Og’ly%gs(mﬁgzojt %]a&%%laﬁy festricted.
frictionSurfa B).0. 190..200. 6QHal f - | i_f eSur.f.ace(A).35>30038Sur f ace(B) 37>30039
Tr anspar en%:/) glg gf i)llnr’niﬁ’tO P& %aﬁ’& S ot iLfrelslmmE (hflic%ﬂgﬁaf&lnﬁgtsi gr{%m)

i nPosi tioning errorpXXwi ndow fil MmN nklingpXXappl i cat or Scuf f mar kOQoShear in
bag- f or mi ng°with eQutBmapire ferrPilyg frgehilveOox "N ¥mw (2 fEbn A F9ing[Fapl e
16] Ex. 61234S678910Coat - (a) No. d- 1d- 1d- 2d- 2d- 3d- 1d- 1d- 2d- 2d- 1i ng

conp. Pol yethéckngsgi feseWthang/OSurt des MY, 52 3as8Ef3zisnto2. 19. 92. 14. 9
Typesi | i conem ) Surf ace

(B) 2. 32. 32582e3gtBoand $9erefose7 (is) No a1z tBa bea bxpkea Maera 54994 SW . Sur
fac--

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 pum to 50 uym. A film having
a thickness less than 15 pum sometimes suffers from
wrinkiing in the course of window film application due to
the small thickness and low rigidity. When the film
thickness exceeds 50 pm, 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 preferabie
that the film thickness ranges from 20 pum to 40 um.

One face of the base film, which has been stretched
into a definite thickness as descrikbed 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 cong. nitric acid
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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 cother film base surface (B).
In case of using the chemical method, surface tension of
480 pN/cm or 610 uN/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 dissoclved in a
solvent (for example, water, isopropyl alcchol) 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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(A) 2.55.010.00002.52.52.1 TYPe silicone m) Surface (B) 2.3 9.8 9.8 000
2.3 2.3 1.9(b) No. a- 2a- 2a- 2a- 1a- 3a- 9wt . Surf ac- tant Vigq A Swgsce

(A) 0002. 55. 010. 02. 52. 54. 9m ) Surface (B)0002. 39.89.82.32.39. 7Sur -

faceHal f-1ife of staticSurface (A)>300>200>90783617>300>300110pr o-
per-electricity (sec)Surface (B)>300>200>90753415>300>300128t1i es

of Coefficient of high-speedSurface

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 a2 roll, the winding
tension is preferably adjusted to 2 kg*m to 10 kg*m as in
common cases. By winding into a roli, the film base
surface (A) comes into contact with the film base surface
(B) and thus the modifier compeosition 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/cm?. BAfter 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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(A) 0. 250. 210. 190. 330. 270. 240. 2B0. 290: 61fi | mdynam c frictionSurface

(e)0.290.210. 190. 330. 280. 290. 260. 260. 63Tr anspar ency i April, 2004
fil moO4~0000~0Anti bl ocki ng properties of fiInp~o~oXXXUd%Evaluation

i nPosi.tioning error XXp~o~oXXpw ndow fil m applicatorFilm

wi ndi ngo~00~0~00XXpShear in bag-formng with automatic filling

machi neXXpXXXXXX N a M N O O 81 24- April, 2004 CLAIMS 1. A styrene resin
filmconprising a styrene resin filmbase subjected to a hydrophilic

treatment oPusgises frfldoesdahy aec@mesitdlaieanprhshngnhat thgast an
antistatic agent and an external slip agent applied onto each of the

treated surfravessewrendied tham atd aHAR) @fr ttheesurfiace ;}eeﬂ%i(f()%f( a) of one
i on

treated surface (A of said filmbase to the surface ten of the
opposi te tredmedbeychacesiBy i sTheem L. 15 1. ¢2; syrface fensjion (p)
is from350 uNNcmto 450 ~N'cm the sur%ac%gyéngggﬁg %f #% ?%6%5%6%‘1% cm

to 600 uN cgptan h [ i, ght e _cqnposit.i.on on.the treated
surface (B) anougpg ﬁgﬁgghk%%92%y%§‘ﬁ§f§h% gpaFﬁg$ég§P]ﬁ§H%eW@ﬁFrof t he
conposition . a rface (A). 2._The styrene resin film as
clainmed in 8??5%’3?}%%&@9%3? itﬁ’r@&(ﬁb’)&ﬁti OR 5B LUBSSAUERE BFRRLRA film
base surfac§ gA& and a?e treated fil mbase _surface &B)contaLns a surfactant
as the antistati ¢ ad8nt MPnofFdan Pt RirfPSFar Bivered nad hieh @ rewiorsals tepi p
agent and, furtherrmreh a . water soluble polynmer. 3. The styrene resin film
as clai med PATEREi AFl ENGhéPBRATSSitd leyfBosnti Shuappiriead fen tilse treated film

base surface .
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.
fl) 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 wéter 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) Measﬁrement 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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(A) and the treated filmbase surface (B) further conprises a surfactant as

the antistatic agent, a polyether-nodified sili con%ﬁ'@% J2884 24 Aural,

2004 a structure represented by the follow ng formira (- as the external
slip.agent and, furthernore, a water soluble polymer j H3 CH3 Si-Oii-0O
;1-01i1-CH3 (1) CH3 CH3 m C3H6I C 2HS~~aU3H6~~bR~ "CN3 wherein Rl represents
a hydrogen atomor an al kyl group having 1 to 9 carbon atons; mis an
integer of fromO to 80 and n is an integer of from1 to 30, provided that

men s an doitlegers afndowmd ardd D andidthe f atio mddipdr is from0.1 to
1.0; and a is an integer of from5 to 30 and b is an integer of fromO to

30, provi desdditt @skp djﬁ)]?ﬂ.réd NSe08te Ofnds Oaﬁéaiﬁeéofffﬂ $he rﬂ@é%@r@db i's

from 100: 0 to 100: 50. The styrene resin filmas clained in claiml

wherein said composidiqn mél%%t% dhddeiiTed B BAG TP Hd Y and

the treated fil mbase surtiace conpri ses agent a
For il & (3B B A bRty br iy 1 oh g™ o #e haing & -
i p agentd B T oy SR AR '}8.Ja"oﬁp&”ﬁv'@@é?’a)lc%&mdq&rf?weﬁzﬁwﬁiii.”ﬁ'g a
structure represented by the followng formula (1) Ha ~ Hs CHs | Ha CH3
Sl - p Si - O'WiE GXELagH Qi )T S USHR MM@WW@G@ /9% CzHaO) x
- N~ CZHSO y-H (2)
e mo 1f1er composition applied per unit film area
(mg/m?) .
{3) Evaluation 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 fiim to envelope
paper
Adhesion time was measured by the following
procedure.
(1) A styrene resin film was cut intoc 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.

(ii) 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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CHB HOCHCHOCHCHO (CHCHOH( ) (22)d( 2 )e 2 2 )f wherein, in
formula (1), Rf represents a hydrogen atomor an al k4 Apripupodeving 1 to 4
carbon atons; mis an integer of fromO to 80 and n1s an integer of from1l
to 30, provided that mn is an integer of from1l to 100 and the ratio
n/(n+tm) is from0.1 to 1.0; and a is 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 ratio a:b is from100:0 to 100:50; in fornula (2), RZ represents an

al kyl groupiba¥i QEs8phe 23gedhken,@tANMEheX shyrane el fAfinf cgmheto 30;
and y is an integer of from1l to 30; and 84 24 Aril. 2004 in the conpound
representegbg¥efquula (3), the total weight of the repeating unit d and
the repeating unift f amounts to 40 to 95% of the whole nolecule. 5. The

styrene resin fikg}gfbghgi%ggrggeagg ggngﬁmchggnESéd; Ay ?ggrein bot h

surfaces of the ase e a cenféer-I'ine avera surface roughness
par anet er fallhng within a ianﬁs of fgon10.ghto.2.2 ;un" 6. An_envel ope

conpri si ngEVELIPENBPESIn TRFM AacBoPHi nY £ONCPAY T 1285 B5GFhadw porti on
for use in window filmapplication.. 7, The styrene resin filmfor use in

wi ndow fi | RE&HBFPCAlFoR FdE SBRaiFREA N AidMarfd Fhfh&neist pg @aper at

one end of the overlapped faces. Then a Mayerbar weighing
70 g was immediately operated so that the styrene 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 aQueous

emulsion adhesive containing an ethylene/vinyl acetate

49



conposition applied on the treated filmbase surface (A and

the treated

filmbase surface (B) conprises (a) from10 to 85% by m’;%momf a

pol yet her-nodi fi ed silicone having a structure represente
formula (1), and (b) from 15 to 90% by wei ght of a

pol yoxyet hyl eneal kyl am ne having a structure represented by
formula (2) or a pol yoxyet hyl ene pol yoxypropyl ene glycol eth
conposition is applied to the heated fil mbase surface (A a

y the follow ng

the foll ow ng
er; said
nd (B) each at

a coating yepghimet Lorone ©9i S0cHBpORenBNUSHOY Inetut he-464 m surfaces

havi ng the conposition applied thereon show a coefficient of

dynam ¢ frighhPict Q08B SsOfads omaQalle kOk0) 3Raandsaqhalda
el ectrostatic attenuation at 20C and a relative humdity of

hi gh- speed
jfe, of the
20% of 60

ST G (11T P Afeplon “e BV ot e REE ) (EHG x H R

Formil a ( 1J2CR1FeF oLETS AL hyd hen aPonTor 01 SRS OPBUEC havi ng 1 1o 4

carbon atons; mis an intege

of fromO to 80 and_n ks an integer of from1l

r v
to 30, protfded? huerewpvatuarednregerchbiveiynit € f802adKthe ratio

n/(n+tm is fromO0.,1 to 1.0; and, a is an_integer of fromb5 to

30 and b is an

i nteger of (I oRy®lPatden pibhivdudevatimpapRlafatateger of from5 to 60

and the ratio a:b is from100:0 to 100:S0; in formula éz ,
an al kyl group ha$+hg 8 ¥ondow chibonappbhsatqr| sMadel niibgEpsS
30; and y is an integer of from1l to 30; and

Rz represents
o#0%rom1 to

manufactured by WINKLER+DUNNEBIER), styrene resin film

pieces (54 mm in width, %4 mm in length) were applied to

enﬁelopes provided with an opening (50 x S0 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 900th to 1,000th envelopes, 50
samples were picked up at random from among the 1,9%00th 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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in the conpound represented by formula (3), the total weight of the
repeating unit d and the repeating unit f anounts t 2P Apkf), 26840f the whol e
nol ecul e. 86 24 April, 2004 s 8. Astyrene resin fiTmtor use in w ndow
filmapplication, conprising a styrene resin filmbase subjected to a hydro
" philic treatnent on both surfaces and a conposition conprising at |east
an antistatic agent and an external slip agent applied onto each of the
treated surfaces, wherein the ratio (a/(3) of the surface tension (a) of

one treatedvsdef agBc(iMtol saddohhlimbasroli@nyheosHlf aegrtgnskopo(~) of the
opposite treated surface (B) is from1.15 to 1.72; the surface tension (~)

i's from 350£Ehhcaste A5049Ns ey rbhes8UBT 8 4beRSI QRA(RLs5ScHEAMA00 ~CNcm
to 600 /cNcm the coating weight of the conposition on the treated surface

(A) of the filmbase is firom4.5 ngl/ to /I mR;,  the coating weight of
the composi {F6R SRETHETEHArSaeCEiTacE R Oor Chedt (A Base i s rom 5. 0
ng/n2 to 15 [pR; ,wherein the.di.fference between, an_adhesion tine of the
coating conﬁ%gig%%%u%ﬁl??e%%eﬁlgﬁ?chgmfﬁg,%ﬁngnsgﬁﬁFFed to paper and an
adhesion tine of #he coating conposjtion gn treated s rfaceﬂéB%, when
applied to paper 18 419 SeRHRA Of RBFe%iAAa%t helBdABRL bRAET R the
coating conposition on_treated surface (B), whey applied to paper is 30
seconds or ¥Bs800 envelopes} tbgopumgbexn Bfoéé@@sfégepféé@cﬁhge Sstyrene
resin filmwhich conprises: performng a hydrophilic treatnent so that the
surface tenspepd(ayosndopechrehbed varfaceurpipdef Iamples baseh idheontrol | ed
to 400 to 600 uNNcm the surface tension (~3) of the opposite treated
surface (B)wbhdihg fidhebasefi 8, cont Pokhdd3t or380reow856 eNaénmbnad t he
surface tension ratio a/(3 is controlled to 1.15 to 1.72; applying a
conposi ti onreeppetsnglat abe@st Ap Antarst ad.i ¢ agent and an external slip
agent onto said treated surface (A); after drying, w nding up the styrene
resin filmioatoEaalohtioandft husnklangferring the conposition on the
treated surface (A) to the treated surface (B). 10. The process for

producing a styreneoreatralépbs asrel seMedted gkakrgh8omWaebRi Bmsagd
conposition conprisng swirl antistatic - agent and said external slip agent

further conprpgeseAviabpesSpLUbLaROLY BN £iahd WaGER Risdbd.exfiweenal slip
agent consists.of inorganic mcroparticles, and wherein said antistatic

agent consigbgeobratflr 186t 8ALe1dbesTHEFREQCESE bR wREAGYEHBY RKELYTreENe
resin filmas claimed in claimg, wherein said conposition conprising
antistatic ageni.andosal d,exhernal .5l iep aganl, fUILNSL COMAEsQ vater
sol ubl e pol yrer; "wherern dargd extefna Slip agént consists o

pol yet her - mpgL {1 gd sl Li Gone,{ epresented by, Lhe, foll owgg formla bl ),

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 fregquently
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 envelcopes 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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and wherein said antistatic agent consists of a surfactant: 88 24 April.
20041 Hs | Ha ~ CHa |l Hs CH3 Si-0 Si-0 Si-p Si-CH34 Roril, 2004 CHg "
C3Hs~C2H4p) al C3HsO0) bR n CH3 wherein Rl represents a hydrogen at om or an

al kyl group . having 1 to 4 carbon atons; mis an integer of fromOto 80
and n is an integer of from1 to 30, provided that mtn is an integer of
froml to 100 and the ratio n/(ntm is from0.1 to 1.0; and a is 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 t s, from100;0 to 100:50. 12.
The proces$ %SFmbPSdE%?nﬁlﬁesP9rEﬁ§ %@5 VPlPﬁ1Q§88E; Eanh€?§|n1g, :
wher ei n sai d_ext ernal i.p agent consists of a yet her-nodifjed silicone
repr esent ed@byet RE Fbﬁléﬁﬁﬁg ?épﬁﬁ|apeiyca§ﬁ&n-tgawanéﬁw|éwa%FE Bgent

consi sts of a pol yoxyet hyl eneal kyl am ne represented by the follow ng
fornul a (2peen éeﬁgrvéﬁ?éthyl§n§tpﬁgy@%ipﬁ@piﬂéﬂepgﬁyéélf@théherﬁﬁﬁésented
by the followng formula (3): CH3 i H3 ~i H3 i H3 CH3 i~01ii-04i-0
ii-CH3 (1l vEH3elmERButemrnC~EB( EZH40)rakr@3HsGISROf~t8E3£89m (24 Wroril, 2004
/| (CHa0)z HRz- N~ (CZHSOvy-H (2) i Ha (3) ‘
HO( CHz CHz Opd EciieHE @kl 6hz €H20) tHeWae heiow, fuﬂnﬁ@p@ﬂh@a@bk” Réasepibgents a
hydrogen atom or an alkyl group having 1 to 4 carbon atoms; mis an integer
of fromO tpe8BaardvAIuLSsaBs Gieups @%cmr@@wln@01@0pl@t@%|deddtbaénnwn is
an integer of from1l to 100 and the ratio n/(n+m is from0.1 to 1.0; and a

I's an integgncQfakiam %hteoa%%ragé B $rard nt egee Qhileem.0 $onsShes provi ded
that a+tb is an integér of from5 to 60 and the ratio a:b is from100:0 to

100: 50; i nghalAuhar62bs B NERSCRAALS 180 FHoH 19%8UR BRI Rgon 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 (3SAS-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
heasurement 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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8 to 22 carbon atons; x is an integer of from1 to 30; and y is an integer

of from1 to 30; and in the conpound represented bya2losppl 2ded. the total
wei ght of the repeating unit d and the repeating uni ——anmounts to 40 to

95% of t he whol e nol ecul e. 90

/ N@1"NPy/ NPy/ NP\ / Ny/ N\ / NP\ / Ny Ny/ N6O@ Nm / N3n1 Ny/ N\ / NAnd Nyni N7y/ NP\ / Nm / Nm
y/ Nly/ Ny/ Nl my/ NP\ P/ NI @ N\ / N\ / N34y/ Ny/ N@ N\ / NI \ / N@ N\ / N@ NP\ / NO\ / N3y/ N\ / N44/
N3\ P/ Ny P/ NP\ 4/ Ndy/ NP\ P/ NP@?/ Nj \ P/ N3Py4/ N\ 4/ Ni\ 4/ Nj\ 4/ Ny/ Nl y/ NP\ / Ny/ Ny/ Ny/ NI

/ Ny/ N3\ / N4 [ NL4\ [ Ny4 INP\AN | 6N NV N ] 6N MEN ] 6N/ j N | SAN/ j N/ OpdN/ pGN
yj kviyj GV | 6&17? g?ﬂﬁféh?%@ ::Rg REPREBPRRA %Rﬁ#‘f\&/ %5*%&9%%*&%%3‘1 ca] (F:)a] ch
U c”a] cfa] ca] ca] ca] ca
U c”a] ca] ch¥4RafBd] ®8F@e4] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] c*a] cal] ca
U c”a(b+ et RBS T~yrl gb] X] ca] ca] ca] ca] c"a .

Ul c”a] ca] ca] ca] c@?@ﬁ?é@}%a} cafchjehiented] dapemicafchction was

U c”a]ca]ca]caljcalcaljcaljcaljca Ucta k S'o" " { ###$
$5$I$~3%0e st A Cry, hikfakWeoafcalkdahtaol] bAgheapeajicfajchalon

U]l c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha] ca] ca] ca]ca U] c”a]ca] ca]ca]ca

, . /11 1NbS5ih8854F¥RRAL: appuracd3? GaBBBERCAUpKkf mhNicateaked] bg] ca] ca] ca] ca
U c”a] calcalca U c™a] ca]ca]ca]ca]ca]ca]ca]ca]calcalca Ucna]ca]ca]ca

U c”a] ca] caggler Sangyo K.K.) on a specular stainless rider at 30

; CoCCCCADoDDDDDFH>JDISIK OfF QUQIPARTTT[ WYYY[ [ [\ zupi d_ZU] ca] ca] ca] ca

U c”a] ca] caymranble” a] cale alddd Cletd £f al L]l & Mt Sl i el Siamat
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.

©F difference from standard haze value £1.0%

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

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

{somewhat poor transparency).
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U c”a] ca] ca] ca] ca] ca]calcalcalca \""* _d__ "abbvcwcccccd7dhddddi f hggg

hAhyhhhi l'i ~ytoj e [V]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] @ 4]5,?_5]15@@ ca] ca

U] c”*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U cralcalcalliOifitiuiiijNjjj!k*k+k[kkkl9lI']TIlfnmmm) n/ n>nppggqgs{voje [V]]c

aJca] ca] ca]ca

Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

fJ]a] ca} ca] Ul ]c"ai sssstCtztttw x6x_xxxxyyyzz{M ~| <} B} @}Y‘ Ir~wmhc\We [V]]] ca
c”ha]calcalcalca U c”ha)ca ca] cal calca

U] c~a] ca] ca] ca] ¢ (l:J]a] c%’]j%gé} %%1} ] E%"lffjlldfg{ “alue>3.0%

N28GHMMRI ghlg~ytoje X e [

LﬂcAa]cAa]ca]ca]ca]ca]@%?%ﬁ]%%@@ﬁﬂ%%ﬁ%%ﬂba]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

Ul c”a] ca] ca]ca]ca U] c”a]ca]ca

"}~G?y*AECé&hE%uqﬁgb@¢$}Ppca¥oa?ca}ea]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

ajcal ca

Ul c*a] ca] ca] ca] cal tma] eahpaksaledfica] cal cahrabsBe x$&f lhppadpkdaeVilgb] X] ] ] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca U] c”a] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca

U c”a] ca] calganbi atal ralicahearUhclea8{ dEZ500kg/cm? at 50°C under a
W-yt oj e [V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca U c”a] ca] ca] ca] ca] ca

U c~a] ca] caleal¢akcalaahcal,cakcabsakeal ¢8! Moz 8%\ Tinekz{val oodvldcal ca
U] c”a] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] ca] ca]ca] ca

U c”a] ca] Cﬁ%\%ﬂ; ﬁ?] Efl ?Lﬁekeg] gé]:@él] gakcabaalcaysnkatehRAz ¢hk

~yt ohc”VYl g | ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca

d cralcal cabeareglealgabeaouleialogheal cobiaheakeaketktdng to the

following criteria.
©: peeling load =10 g
(good antiblocking properties).
OF 10 g < peeling load £ 15 g
{somewhat good antiblocking properties).
AN 15 g < peeling load = 30 g
{somewhat poor antiblocking properties).
X: peeling load > 30 ¢
(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 monocaxial pillow

packaging machine (Super Wrapper Model S-5000JBX,
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ﬂ c"a} c"?] ciat] ciat] ciat] ciat] ciat] ciat] ciat] ciat] ca] ca] ca] ca] ca
c"a] ca]ca] ca] ca]ca] ca] ca]calca] cal]ca]ca -
U4i HOL| : mMkn~ytoj e [V]]ca] ca] ca] ca] ca] ]ca] ca] ca] ca] c%%%Pr_ﬂ'M
ﬂ c"z;l]I caj ‘(I:'a1‘ cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
cMal noqT+
GWi Mvqgl gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
U]an]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!C;sslk!CIIapzupid_ZLﬂca]ca]
cal ca C s .
ﬂ c"a} cal fﬁ?%ﬁ%ﬁf%ﬁ??a%eﬁé%%ﬁ%a?%}éﬁ‘%ai%%’f%aif E:Ii%] )c’a] %1331 c%ljlc%] %%ﬁ cajca]ca
c”a] c”a] ca] cal cal,cal 0 je [i calcalca
Ul gia] cal c%f%ﬁf%éf%aﬁ%? CBT%%] Lg?éﬂ%?}%a‘]wc‘g%a] gél] ‘E’L] Jc‘]é]cti%\f%éﬁtai %:%1] ca
Ucraloalcalon, BIORCE ]! X e b2 eoleal ol cal e oalcal o2
LﬂcAa]ca]ca]ca]ca]ca]ca]cg]ca]ca]ca]calqa]ca]ca%ca]ca]ca]ca]ca_LﬂcAa Rpv;
YF{, MM vohgbdatlical ty] Ealtahoatan] eh)chapka] caPeayfiah] edEalita] ca] ca] cal
cal ca]ca]ca] ca U c”a] ca]ca]ca]ca]ca]ca]ca]ca!*dsLptz)
"N H2HAHRIZYB&E ThE( nfisdt ke e Tiligbdnds was evaluated at the
U c”a] ca] ca] ca] ca] cfa]ca]ca]ca]ca]ca U cna]ca]ca]c”a]ca]ca
Ul c”a] ca] catealng] part] chAalra) tahgtBltadcd250 mm) direction of each
Ucraljca((((4)m))*0+T++p,,,-Q WTf---... #/ 2/ /b0002=2C2~ytoje [|gb] X
U c] ca] ca] salcahaakemptakcahenringabnases] 68] 0a2 mm or less, 0.2 to
LﬂcAa]pa]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca C2R225666D8wW399;
. n===" @ GGINRB 6290050, DB} x&nkdazblkablXlaal oakcahcakeal sakrahcafic”al cal

a] ca] ca U] cra] cafca] cal cfa]ca U cna]ca] ca]caJca]ca]ca
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 moncaxial (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

iIN/cm on both surfaces.
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Ul c”a] ca] ca]cal]ca U cra
DDDDD1E7EFE} EEEEHHI' J- J=JVJJJJ* KeKK] LcLnLMVMM N} xsnhg4 X %#boa] ca] ca] ca] c”
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a U] c™a] ca] ca] ca] ca] cai caJcaJcalca
U] c”a] ca] ca] ca]caJca] ca

: NvNNN/ OLOOOO0ORRSSSS%5/ SSSSSTTj UoUgUwWUY UUUXXzuoj e [ VI gb] X] ] ca] ca] ca] ca] cay
ca] c alU]ca]ca]ca]ca]c”™a]ca]c”a]ca]lcalcalcalc
aU] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU] ca] ca] ca X#Y' Y) YOY6Y@[[[ e\

"18]1*10]:1;
] "l"‘]"‘l"‘aaaZb\ beB¥bVh Ao PAIGEIRY SRS & SO RS & cay) ca) ¢

Na ] ! ! bwbddd;

2LGJ]e§2] gg]eﬁa a] CaL’?ﬁcﬂaqléjlﬁ(/:\]t??U]]ch?‘fﬁia] calc cal cal caj caU] caj ca%ﬁg] \éaU] o
aU] ca] cal ca] caU] ca] caU] cal ca] c)a]3 %@aU] ca] c al] ca] ca] cal] ca] cal cal c
aU ca] ca] ca]@¥< @] cdf¢a c05Q5S0 FEG0 HESp CARTE BEr SUSy PV WHIRIZ 7
zzzzupj e_ZU g]]ca] caU] ca] cal] ca] ca] ca] ca] cal] ca]c
aU] ca] ca] ¢ cbel] ] e el] D) clarjara] fta el oeed day deed wad ddrde] gl dajxfa]a aU ca
Z#HZz~~~~~ "' 2i Mzupkfa\Wgg]]]ca] cal ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]caU
] ca U c"a] calfpal)e] cald cd] daidvalinalteafeaic aUfoakeares t2efiMdt rode .
&4l p' Yau?dj y~ytoje Yl g]]]
U c”a] ca] cajreajasd oo cafesd] g o o cal gl cad £ apireadhaale@ while
U]l c”a] ca] ca] ca] ca] ca] ca] ca] ca] cal ca U c”a] ca yFbBF| %l p
Cx{val gb] X|dd rad cals alita] epd el eal eahe adikal £aleal G, for example,
Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ?r x&VAE$% pC
y{lval gb] Xl.gh .1} ealcal &ad il cof cal £ @l rrlsad £ al eat£ad asd cmsajedal cal cal ¢

a] ca U] c*a] ca] ca] ca] caU] ca Ulcna]ca]ca]caJca]ca

] a3l & %%alo%al&%ia%%%ala%ala%alo%mad &3 Gabedl/salsahged cal ca
N ! XKL3k

(L:J]a]ccg] gg] ggq a% %%5‘? JCI)\%] G} %%ﬁ_%;% %ca]tcla] c]a]fra]far]mca]&as] ca] ca] ca] ca]

105 () - MLOVEF (35 109Re { tc';r*fp'?%&%r‘{%%%ry 058155 uARTER (/o

&109%& $109%& 109& 0#109%&' ( K, 109& 0%& 101010 109&

)2 1ofy«)& ()- 30 (133% B b 39}‘2@% deibica )é%;f%se S g 1076 {

109%& () - @10%-& t@ 10% G, -3 10%&

g = 10% n % g]
109%=G=G& ()% L@@g&&@_a§esy1@@ggﬁ%§r gompepents {the first comblna on},

10=i P=s10%&' () - Aa(ug @ 109%\ 109 ()-_10=
namely, & 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- teo 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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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 ccating 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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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. 2s 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 te 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 3 were

combined as in Table 9 and applied to the film so that
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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 Expefimental 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 yeight
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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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 um 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 G.Of
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 rmm and an ocutput 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

60




102 1021 =109%R& ()-! 3( 109%R2& ()-#n}~SH= 10 10L 10L 10LLP=10%.& ()-)1
1094.& ()-:! p 100& ()-|p 10%& ()-|'| 10%L& ()-Wg RAIGBL0%& () - 3y
109&' ()-3V 109 ()- | plO% ()-310%&' ()-y109%& () - nRi =10 10

V0% ()-3"CLO%& ()-P 10%& ()- PLO%& ()-3&10%& ()-3 10%& ()- 1gdESH= 10
10P9,” 109& () - P710%& ()-1S510%& ()- PO3L! 109& ()- F1109% ()-P 10% ()-bC 10
10V 1098 () - @PLO9& () - 109M& ()-P)yl09%W& ()- 10 10 10=109& ()-"]~}"<bC
10! +MLO%WE () - &( 109M& () - &

109W& () - #SYL09& () - ! HFL0%wW&' (),- | F10% 4| 48&' (). yweydYNG 10! 1qw 10w
10wl =10%@“8$?7A§Y§&z§?&m€Pﬁ ato 1(5)’C§E‘§}‘316’6?3\7& 8“- %?S%%If’)]i?yé% EYNC 10!
the film under the following corona discharge intensity.

1. 350 uN/cm at 8 W/m?/min.

o o]

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 ét 2 W/m*/min.

4. 520 pN/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 f£ilm 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 £illing machine.

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

of Comparative Example 4 which contained no surfactant as
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seconds” and failed to attain a practically usable evel 1in

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
roujhness 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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friction, these samples had each a coefficient of high-

speed dynamic fricticn 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 applicator, though these

samples were sufficiently usable in practice as food

packaging films.

Example 5 and Comparative Example §

By using 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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soluble polymer failed to achieve satisfactory results in
the evaluation with the window filmrapplicator, though it
was sufficiently usable in practice as a food packaging
film.
A film containing no surfactant (for exanmple, 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 um 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 wefe 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,

64




EJEYNC 3P 3 109%& ()- P1O%& ()-P1O%& ()- 10%& ()-3 10%& ()-2z\10% ()-*edEYNC
3P P5 109& ()-3 10%& ()-Pl)10%& ()-3! 10%& ()-3 10%84 ApREl9864() - ebC 3PY
GLO%.& ()-6d109%.& ()-)y10%.& ()- 10 10 10=10%& ()- P7_IU&¢E"%'$T- K WdEbC 3P
10%.& ()-\P10%.& ()- 10%.& ()-4@0%& ()-DL0%& ()-\|10%.& ()-wbC 3P6
109@& ()-\109%& ()- 10L 10L 10LO0=109%¢& ()-1) 10%.& ()-p@ \10%& ()- B} SH=
3P 10Z 10Z 10Z=10%Z& ()-C 10%Z& ()-p!| 100& ()-* 10%&Z& ()-* ! 6

109@2Z& () - U4i dESH= 3P 10Z109@Z& ()-f 109@Z& ()- 109@& () -V
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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. 3
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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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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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
B to 22 carbon atoms; x is an integer of from 1 to 30; and
y is an integer of from 1 to 30; and
in the compound represented by formula (3), the
total weight ofithe repeating unit d and the repeating

unit £ amounts to 40 to 95% of the whole molecule.
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Entr VWor dDocune
y QH. The process for producing a styrene resin film

as claimed in claim 9, wherein said composition comprising
Sajd - antistatic agent and said external = slip agent
further comprises a water soluble polymer, wherein said external slip agent

consists of a polyether-modified silicone represented by the following formula (1),

- and wherein said antistatic agent consists of a surfactant:
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' CH3— Slimo Sld—o 3|>i-0 ~Si—CH; (1)
CHs CHs m L C3He(C2Ha0)a(CaHsO)pR’ .JnCH3

wherein R} represents a hydrogen atom 6r an élkyl gxéup
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 S 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 9, wherein said external slip agent consists

of a polyether-modified silicone represented by the following formula (1), and

said antistatic agent consists of a polyoxyethylenealkylamine represented by
the following formula (2) or a polyoxyethylene polyoxypropylene glycol
ether represented by the following formula (3):

AR [
CH3-"Sli—O sli—o Siii-—o Sli—CH3 (1)
CHa [ CHj J m L CaHg(C2Hc0)a({CsHeO)A" J CHj
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 (C2HO)H
R®=N (2)
(CoH0),—H
CHg

HO(CHZCHZO)d(!'JHCHQO)E(CHQCHQO)fH )

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

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

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