WD 2004/ 052970 PCT/JP2003/ 015743 DESCRI PTI ON SURFACE
PROTECTI VE FI LM TECHNI CAL FI ELD The present invention
wo edoans®7¢ 0 a surface protective film |n partPCieR003/015743
the invention relates to a surface protective film
conprising a substrate filmhaving a specific coating
filmformed on one surface thereof. BACKGROUND ART A
surface protective fil mis adhered on the surface of a
menber, thereby prote §urface of the menber
Speci fic exanpl es of suc a sur ace protective film
i nclude a surface protective filmfor polarizing
plate. In a polarizing plate that is used on the

a liquid crystal panel, for the

S@%ﬁﬁég%ﬁgikéiﬁﬁﬁgﬁiéanagesir1the di stribution step
or assenbling step of liquid crystal displays, a
surface protective film having been subjected to

re-sensitive adhesi ve processing is adhered on
Té@éﬁiéﬁﬁﬁié ace. In the manufacture step of
pol ari zing plate, an_ pressure-sensitive adhesive
coat B¢ Biesenk dovsatien ﬁl@%é@ aofurfape PREFENEAilRy B Redicular, the
finger marks, fingerprints or other stains may
inyRssion Elptdsetoatl Weese Rretecties Slmf epmprising: e cubsteatd ffilim having a
contam nati on control performance such that these
spetifit neatingrfilinefomaed dryong susldce theraofqui red. There is a
measure for formng a contam nation control |ayer on
the surface of a surface protective film such that
adhesi on of stains can be prevented or adhered stains
BAGRKAROEN® ARTrenoved. Such a neasure is disclosed in,
for exanple, JP-A-6-256756, JP-B-6-29332,

JP- AA Suifade/ PfotecliVe Ailhl 12 b@lel&d odPthé- si2fade b 23 member, thereby
JP- A-2001- 96698 1 WD 2004/ 052970 PCT/ JP2003/ 015743

protecting the surface of the member. Specific examples of such a surface protective

film include a surface protective film for polarizing plate. In a polarizing plate that is
used on the outermost surface of a liquid crystal panel, for the sake of preventing
damages in the distribution step or assembling step of liquid crystal displays, a surface
protective film having been subjected to pressure-sensitive adhesive processing is
adhered on the film surface. In the manufacture step of polarizing plate, an
pressure-sensitive adhesive coated on the back surface of the polarizing plate, finger
marks, fingerprints or other stains may possibly be adhered to the surface protective film.
A contamination control performance such that these stains can be easily wiped is
required.

There is a measure for forming a contamination control layer on the surface of a
surface protective film such that adhesion of stains can be prevented or adhered stains
can be easily removed. Such a measure is disclosed in, for example, JP-A-6-256756,

JP-B-6-29332, JP-A-9-113726, JP-A-11-256115, JP-A-12-321423, JP-A-2001-96698
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and JP- A-2001- 305346. O those, JP-A-9-113726,

JP-A-11-256115, JP-A-12-321423 and JP- A-2001- 96698
wale@alosxweo a measure of providing a | ayer nade BET/@P2003/015743

fluorine conmpound or a |ong chain al kyl based

conpound. In the quality inspection of polarizing

plate, marks are often put by an ink, etc., on the

surface of the surface protective film In that case,

an@lﬁ)tﬁrz%m-zsbsﬂﬁ t B8 thROOPEA AR P L BCfh AL ALPSH 115, hﬁf ﬁ 125321423

required a per or mance opposi te t’he contam nat

angoﬂi _WO300R ?6%% MR dse U ﬁﬁa&ﬂ@t ftﬂggwd{hé %9{ [T o %%1} a Mrine

es not even when w

ON f h b
co%ggﬁh@;gan%p@%%ﬁ%mﬁ'g@ndx'e:r: e e
t of ]1tt entl o& i.S. toleﬁrow ovel urfacf(e
prot b Gty Tspeching of Rolatiding plate Taaske are obam ait

rotective filmco ing a substrate f||
Ej‘%“g Hé&heoﬁu §£ﬂt?°&‘gg J‘# IHer By that cepaei Aigferant rﬁom the
selecteg%gronwthe group .consisting of (1) a coating,
abPV?' wibed SIS MheES 43, FeMEed #t PITERFM3gos Opposite the contamination
hydrophi lic-I1ipophilic balance (hereinafter S|nplz )
conirpbpgrfgmapceasych thapthe igk spreadsrwetbans doeg notxdrep gvénnghen wiped
filmof a surfactant conprising an ammonium salt of a
byr slightly nbbingsed phosphoric acid ester, (3) a coating
filmof dinethyl silicone oil, and (4) a coating film
of a mixture of a water-sol uble urethane resin and
di met hyl silicone,. BEST MODE FOR CARRYI NG QUT THE
DISQIEDSUKE OFCOHE{INVENTION he surface protective film of
the invention basically has a constitution conprising
a suhstevabethtiaboverayittgnent, shedivéntiondaabediomhdd, ehd & 68dct of
on one surface thereof. The surface protective film

the &ivehitioreis 8o pm&ielatwvblosmmée tilé glgoati ng
filmsubstrate 2 WD 2004/052970 PCT/JP2003/ 015743

The invention is concerned with a surface protective film comprising a substrate

ete.,

film having formed on one surface thereof a coating film selected from the group
consisting of (1) a coating film of a nonionic surfactant having a hydrophilic-lipophilic
balance (hereinafter simply referred to as “HLB”) of 13 or more, (2) a coating film of a
surfactant comprising an ammonium salt of a fluorine based phosphoric acid ester, (3) a
coating film of dimethyl silicone oil, and (4) a coating film of a mixture of a

water-soluble urethane resin and dimethyl silicone,.

BEST MODE FOR CARRYING OUT THE INVENTION
Constitution

The surface protective film of the invention basically has a constitution
comprising a substrate film having a specific coating film formed on one surface thereof.

The surface protective film can have a constitution of specific coating film/substrate
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film pressure-sensitive adhesive |ayer, in which an

pressure-sensitive adhesive is coated on the opposite
waeoas®7of the substrate filmto the coating PCT/oR2008015743

interlayer may be present between the substrate film

and the pressure-sensitive adhesive |layer. Further, a

rel easable filmmy be adhered on the surface (exposed

surface) of the pressure-sensitive adhesive |ayer.

filpAReisLAL &nbitil Bh M dsRe Ll’%}%r, tiﬂ?@/hﬁ:ﬂk&ﬁtap?%%/@ﬁe{s%ﬂtﬂé\éﬁoaﬁlgiiyg fsas%oated

in the invention is not ‘particu
esj.n,
e DB ERC Sy IR 8 Pl AT TRPATD B4l A pfogpr may be
I RS, |yst.vre based resins | yol efin
proQEEER] 8 s Rt} STy BRS Sk Sl R G Furthes o
esins, ~pol yam de based, resips, ur et hane based
rele GBS SBD) PRV GF AMor o bliEedbieds HEXPERRx SbEEL ol the
resins, .phengl based resins, and alloys thereof. O
m?%ﬁ@é?“ﬁﬁY?@ﬁF@Veprhs are preferably used taking into
consi deration nerve, presence or absence of film
def ormation during peeling the surface protective
film easiness in handling, etc. Although it is
Supsteste FM e that the substrate filmis of a single
| ayer, the substrate filmmay be nultilayered. The
subshlttmugh the subsiease lm to helvedm the biventianhs ckesticulanlyt lheited,
multil ayered case) of from10 to 200 m preferably
it fsroefetably compdsedmf aathernmplastic pesid. e Exbnples o6 mhe2Moplastilresins
pm The substrate filmmy be subjected to antistatic

in¢lndmipobyester toast neits, fpolysigasy badihaskias, payelefin daséd@esins,
surface so far as formation of the specific coating

polycarhonsterbased reking, radpilie desiks) ablyhdide BadedCasink NgblAgeMhse based
for formng the coating filmaccording to the

reding iotyiviryl @hRridk | basedl W6ind 0&hbkH B3 %tOrebfad/ PHRAOPBLd 3ddh, and

alloys thereof. Of those, polyester films are preferably used taking into consideration

nerve, presence or absence of film deformation during peeling the surface protective

film, easiness in handling, etc.

Although it is preferable that the substrate film is of a single layer, the substrate
film may be multilayered. The substrate film has a thickness (total thickness in the
multilayered case) of from 10 to 200 um, preferably from 10 to 100 pm, and more
preferably from 20 to 50 pm.

The substrate film may be subjected to antistatic treatment, treatment for easy

adhesion, etc., on the surface so far as formation of the specific coating film is not

obstructed.

Coating Film
Coating agents for forming the coating film according to the invention are all
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soluble in water. Accordingly, a diluent in the
coating agent is basically water. However, for the
W@ adog/0sfo7@nhanci ng wettability or drying effi cP@ngBroad015743
the coating agent against the substrate film there
may be the case where an organic solvent such as
i sopropyl alcohol is, for exanple, added in an anount
of 10% or less by weight to the diluent. The coating

kbl csung, P el g, g NSRRI b
foxl[:@g gﬁ{é'nocf‘ teﬁllr'a[nfc g\@e%lbiliy]& @g %9%1%9 %gﬁlc trc%%%}géa%egteagainst the

e | nventl on “has

LA G o) B B RPN Moo
o R BPAL SR b 4150 bR S Bl or®

of hydr ophi.l i c roup in the nolecule is 0% HLB is

0 wiERORE Wmessgriistpreratdy hasnghighusssoR Gom 1 to 500 nm, and

hydrophjlic group_is equivalent to a |ipophilic group,
m%EqufgraEB.fr%ﬁ@F‘X/?OQ’@mi s nmeant that when HLB is

| arge, the hydrophilicity is |arge, whereas when HLB

is small, the lipophilicity is |arge. Exanples of

such nonionic surfactants include fatty acid esters,
Nagiiggye surdlictanbianol ani nes, and al kyl di et hanol ani des. |t

is preferable to use a fatty acid ester fromthe

st anideaionionichaurfaklia® tode used eathicliyventipt $ihesh HEBaofhl3esr more,

of fatty acid esters include esters of palmtic acid,
prefemblyi frormdBdo 18 candintora pieferablydfdng 14¢ ¥8. | i nol i c aci d,

linoleic acid, arachidic acid, etc., but it should be

condltB édla tvhle tb BRow Ahe Fitio0st the h@lopRidictsemb@l fodthe lipophilic
limted thereto. Further, glycerin fatty acid esters,

se@ihi€it @5 8nd AbleyuRGF theafonBinsc susRkRint aWhERiHeamadgt 8F a hydrophilic
esters, polyglycerin fatty acid esters, etc. can al so

gr&® WSRE méBcldIRS®0, BUE RS® Rt ¥ is 86094, BEBeES0: Fhd vien the

whi ch can be adj usted dependi ng upon the nonoester

AT ot KLU Leup oS S o
that when HLB is large, the hydrophilicity is large, whereas when HLB is small, the
lipophilicity is large.

Examples of such nonionic surfactants include fatty acid esters, alkyl
diethanolamines, and alkyl diethanolamides. It is preferable to use a fatty acid ester
from the standpoint that HLB can be easily adjusted. Examples of fatty acid esters
include esters of palmitic acid, stearic acid, lauric acid, olefic acid, linolic acid, linoleic
acid, arachidic acid, etc., but it should be construed that the invention is not particularly
limited thereto. Further, glycerin fatty acid esters, sucrose fatty acid esters, sorbitan fatty
acid esters, polyglycerin fatty acid esters, etc. can also be used. Of those, sucrose fatty

acid esters, HLB of which can be adjusted depending upon the monoester content, and

polyglycerin fatty acid esters, HLB of which can be adjusted depending upon the degree
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WO 2004/ 052970 PCT/ JP2003/ 015743 of pol ynerization of
glycerin and the kind of a fatty acid to be bound, are
wee@hesan e. These nonionic surfactants can bePCE&2003/015743
alone or as mxture of two or nore thereof so far as
the HLB value falls with the above range. If desired
and necessary, the nonionic surfactant can contain an
additive. The additive that can be contained and the
of izhf16H Sy QR RAARA bEVEA abid o BeliRn® Urd Bleerfife,

the coating m pert or mance o
f i S tied. E |
o't S apofeqRh ARy ol uselope B ki p g og more

t et.c. e.en r . ., Coating nethod of
th%gﬁfinsgﬁﬂdrcasstﬁ?%g e tléﬁ:g ?@i‘ﬁ}g 2BOVE L ng t he noni oni ¢
surfﬁlat antaﬁ%a t he sugtgtrat.e filmsurface can be _ .
genét 4FSed 400 M5OGS POTIORICITACiaR) gancqoRtain gn aaditiye The
g.. eneral{)zed c_oa(#i r&g equi pmrent such as a gravure

ad %‘é(gélia,t cah be pontipgd andibe pwpuntthergeiraranat pAricudaskit bmited so far
and a |ip _coater; a mst nethod in which the

as e coptange il pariosmpnss sefythennanigyic snEfagiani isrmog obstructed.  For
sur f act ant s?rayed in the mst-like state to forma

example, pltrarioln lighicabserbers rantioxiidantsy antisthtic agents, stor, ase engmerated.
met hod; and a bar coating nethod. During coating the
noni oni ¢ surfactant on the substrate film surface,
t he noni onic surface may be used after properly

Cagitihg metipdifinonimngclufecttnt: The fil m of the nonionic
surfactant preferably has a thickness of from1l to 500
nm Aandthodrof cpatizizehafdniorfic ewpfacbant on 2Q0uB§ratSalrh sirfa&S can be
the filmthickness falls within this range, the sane

general suating mathods slichfaes edlf cdating ﬁleﬂfodibgfgieﬁ)é}hl@zea oA &ipent
can be repeatedly coated on the substrate filmto

suéloasa @rala@icoatesh dit kiffe dcater! BuREInRAS Sodtdr, MRH f/ddAeer; a mist
the wetting characteristic of the substrate film

méthéd RGEhiOR i LBdratd IR é@é&i%l%ﬂ%ﬁ ﬁ%hr@ﬁfonicssg?ﬂ@ttaﬁps rayed in

the substrate filmsurface may b jected to corona

S Y AT G850 et o
and a bar coating method. During coating the nonionic surfactant on the substrate film
surface, the nonionic surface may be used after properly diluting with a solvent.

The film of the nonionic surfactant preferably has a thickness of from 1 to 500
nm, and more preferably from 10 to 200 nm. So far as the film thickness falls within this
range, the same or two or more different kinds of nonionic surfactants can be repeatedly
coated on the substrate film to form a laminated film.

For the purpose of modifying the wetting characteristic of the substrate film
surface on which the nonionic surfactant is coated, the substrate film surface may be

subjected to corona discharge treatment, chemical treatment, irradiation treatment with

ultraviolet light, or the like.



WD 2004/ 052970 PCT/ JP2003/ 015743 Surfact ant

conprising ammoni um salt of fluorine based phosphoric
wa@eood/osdver : The surfactant conprising an amoPCTaR2e6d/(15743

of a fluorine based phosphoric acid ester that is

used in the invention is one nmade of an ammoni um sal t

of a fluorine based phosphoric acid ester itself or

one made of an ammonium salt of a fluorine based

i o.oaci . i . d
SIBSBRNGI 5 85l 88 BB O SBRBNSAL 1 e
[ i QXi d i stati v .
SRR oA A iy A S35 B i
oS BRI 5P BT3P &R s sy Sooog t Abi veries based

nor,e,. in.the c nents other. than a ,volatile matter
PHESRHrig i e BTt AN A HE-h SIBBIRpIIS s oA Huorine based
a niumsalt of a fluorine based phaosphoric acid
Phég]ﬁl’gflciagldp?sé‘ffféﬁ A paigR seMpaRAnh gnd addiiverotush g athepsirgptants,
(about 2,000 or |ower) and |ow cohesion. The "Il ow
ultgtielst Bt absorberse prtieridagtsh and intistaicdegentse dThes peaportivgeof the
showi ng that the pressure-sensitive adhesive strength
anyeenip@rsak péa Juerinedraser phospharisercil dstar isprefefablyrb 0% by weight or
| arger than the cohesive strength of the surfactant
morgy atd moge pfefexhidp 88P6 py evsghteorsmos in the comtfomsity etlicapkan a
of Nichiban Co., Ltd. (Cellotape (registered
volatdelmaterncnclCIx@ban®4) is adhered to a filmof the
surfactant coated and dried on the substrate filmin
t he Thetshdfaktam compdiing ah amdlobiuaDshliofarfthosin®bsetl @HodpRoric acid
180 peeling at a rate of 300 M m n, and the
estenisf @efetddly cipapaniapt los mblesulgdekeshe@bout 400D &8k dnd low
surface of the filmand on the pressure-sensitive
cobe®si ve tape surface. For identification of the
conmponent, a surface analysis nethod such as infrared

S PeCtheCRIV ESHSBTOhY adRYerRR 16 TRIeRY R UeriRLY o &ﬁ{lﬁ%’gh@wﬂ% tF%t the

be construed that the inventionis limte reto.

présRere QUALIHAL hARsiviREEn h}gﬁ’tft?eﬁttﬁ@tsurfﬁ@%ﬁeanﬁrtﬁ@fs%g%ra]itghﬂn is

the pressure-sensitive esive tape I's con

i . h .
lal'ggfeﬁl%gthg %ofu%ipve Sﬁgﬁ%tg lg?%lrﬁgglfefé%tig%g%% ggelffr‘;lﬂe%lr a Ifargﬁ{lrel- ﬁ,?nSltIVG

ontam nati on cont i's exce
adhesive tape of Nichiban Co., Ltd. (Cellotape (registered trademark) CT405A-24) is

adhered to a film of the surfactant coated and dried on the substrate film in the method
according to JIS Z0237 and subjected to 180° peeling at a rate of 300 mm/min, and the
surfactant component is then detected on the coating surface of the film and on the
pressure-sensitive adhesive tape surface. For identification of the component, a surface
analysis method such as infrared spectrophotometry may be employed, but it should not
be construed that the invention is limited thereto. In the evaluation, when a surfactant
whose transfer into the pressure-sensitive adhesive tape is confirmed is coated on the
surface, a film that further has contamination control properties and is excellent in

surface adhesion of ink can be obtained.



surface adhesion of ink can be obtained. 6 WD
2004/ 052970 PCT/ JP2003/ 015743 Coating net hod of
W@ oasant conpri si ng ammoni um salt of fl uori PET/DRoed15743
phosphoric acid ester: For coating the surfactant
conprising an ammonium salt of a fluorine based
phosphoric acid ester on the substrate film surface,
conventional coating nethods can be enployed. A roll
[ [ i
C&a‘ﬁﬂg I%E?}éd\}ﬁéfgkﬁgfgg% tgc%%rﬁ dgﬁ%&ﬁ?ﬁl {e}g &%oﬁ%?gseﬁ;ﬁ%ﬁﬁphonc
ac?dneeste%oater and a I|p coater a mst nethod in which
€ Substrate filmis passed through the surfactant

:5; egctolgp?g H\-‘h %éf@eéggrggrisﬁgg)qﬁ %Bin%éﬁlfgosa t ofm ?luorlne based
phgaﬁpg ?lglﬁf tsiir&]ag (oj%gxgtsg ttrgﬁa glilhgseuirfaggn%og?ﬂ%pg lllgggtlng methods can be

non-vol atile matter, such as solvents is, present, it

employgd; oy refhepading matadely senserlizag C%tngqumgleat gl asriggravure
film It is preferable that the coating filmafter

cogiepiangirkaife goatpy, 8 keBain gie dopismand g hipsoater ;mmisomethed grwhich
the filmthickness falls within this range, the sane

the substrate dmpnpasseddhfdugh dret sukfaetdnt spfayed i the misttlgke state to form a
conprising an ammoni um salt of a fluorine based

filphorsthh cubstraediloh sesther; acpraybng meheditaddt yoating tnedhaity andthe like
substrate filmto forma lamnated film For the

capbe pppléedofThewdifiofam @s ¢dacedvatthe fitm,cind iBch@r-vslhiile nodtter bech as
substrate film surface on which the surfactant

sob@npris preventait idediaddetialifated therbbhjobtaméndasesting film. It is
phosphoric acid ester is coated, the substrate film

préferdbactat by chRing Ylinele dryiink H/é@ractﬁﬁkn&b e RafIEto 500 nm.
treatnment, chemcal treatnent, or irradiation

t r eadqRiRtasWhd hhﬁlthlt:ﬁf{ésglfﬁls YoitBit this Ilahg@ttna sarfié lok 99 @r more
oi I : Although dinethyl silicone oil iS not

dif¥erehi ‘Tdﬁd@rcl)fy sdrfd&e&?sd coﬁpﬁélh% G %nﬁ{@ﬂ uth QA1 B %pﬁﬁ@rﬁlebuased
emul si fying di nethyl I cone oll can be suitably
phéSRfbriclabid eiteP b G RPLfedl{ Bbated on the substrate film to form a laminated
film.
For the purpose of modifying the wetting characteristic of the substrate film
surface on which the surfactant comprising an ammonium salt of a fluorine based

phosphoric acid ester is coated, the substrate film surface may be subjected to corona

discharge treatment, chemical treatment, or irradiation treatment with ultraviolet light.

Dimethyl silicone oil:
Although dimethyl silicone oil is not particularly limited, a silicone emulsion
prepared by emulsifying dimethyl silicone oil can be suitably used. It is preferable that

dimethyl silicone oil has low cohesion as defined previously.



di mrethyl silicone oil has | ow cohesion as defined

previously. 7 WD 2004/ 052970 PCT/ JP2003/ 015743
w@aiosxy7oret hod of dinethyl silicone oil: For POEIR200B/015743

di methyl silicone oil or its enulsion on the substrate

filmsurface, conventional coating nmethods can be

enpl oyed. Exanples include roll coating nethods by

general i zed coating equi pnent such as a gravure

chdﬁgéﬁ{ethoﬁlrbf@ﬁrﬁethw s}filﬁco?l%%hgr, a fountain die coater,

alip coater: e case of the enulsion, a m st

e Sy P S P AR P e

11 strate filmsuyrface;, a spraying .
copbtfion b LRS! T Brernbu ke e ReC il Soagias methods
by Iiled.dDimethlsiIicneoiIoritsem_JIsi,onis )
Y&%B?TF‘ SO S I IATASTY <D 2F piSFRVULG Rpater, 2R aindgife ¢ettas p funtain
gaatter s ch as solyents is present, it is dried and
1%F?ar'i?rnéftdéa,hpt‘}ﬁ’éﬁﬂéb@t btess AT thy andsian agiftimethod in which the

referabl e that the coating filmafter drying has a
sub¥ifatqdaris passed threghthe emulsion spray ebinithe miss-likn etafe tb form a film

thickness falls within this range, the same or two or
ontae wibsigate fikn swtfage; papraping aetkadypibasdatiog meetloid; amd thetldke can
enmul si on can be repeatedly coated on the substrate
bempplind: Pimsthyl silicene ailaardt ehivlsion Bapplidetophs gubsteatofilm, and if a
modi fying the wetting characteristic of the substrate
nopiviofatiles mattar sudnassolgéntsliisrptdspnt, st isi drste and leligninadtéds thereby
emul sion is coated, the substrate film surface may be

obtaibhe texding filmo ftanpreftirsid & thiagthe o Mg aftef BEM RS a thickness
treatnment, or irradiation treatnent with ultraviol et

of ffioght to MO0xtmur e of wat er - sol ubl e uret hane resin and
dinmethyl silicone: It is possible to adjust the ratio

of tShefanas elfe-Slad htigesy A8 AAEIK EHik Radg?, MBI br two or more
silicone dependi ng upon the application. For exanple,

diffefertt Nendz AT iéth{ISEli e diIH A58 510k Qélr?ﬁé h}é@m&&lg Bkl on the
polarizing plate, it is preferable that the proportron
sub¥trated¥Bm to form a laminated film.
For the purpose of modifying the wetting characteristic of the substrate film
surface on which dimethyl silicone oil or its emulsion is coated, the substrate film

surface may be subjected to corona discharge treatment, chemical treatment, or

irradiation treatment with ultraviolet light.

Mixture of water-soluble urethane resin and dimethyl silicone:

It is possible to adjust the ratio of the water-soluble urethane resin to dimethyl
silicone depending upon the application. For example, in the case of use as a surface
protective film for polarizing plate, it is preferable that the proportion of the
water-soluble urethane resin is in the range of from 0.1 to 20 times by weight based on

the dimethyl silicone. In the case of enhancing adhesion to the substrate film, it is
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wat er - sol ubl e urethane resin is in the range of from

0.1 to 20 tinmes by wei ght based on the dinethyl
wa@epdososeeed I n the case of enhanci ng adhesi on tBCT/H2003/015743

substrate film it is 8 WO 2004/052970

PCT/ JP2003/ 015743 desirable that the proportion of

the water-sol uble urethane resin is high. In the case

of enhancing the contam nation control performance,

JodH Il . ro tion of dinethyl
A1 e el RO Bl e 3o B PRONG R sl gl inggse of
- sl ybl t.han resin.and. dj met hy .
erfr Rk SRRl U IR BemiiR: R afoiabiFaadfhe proportion of
-Coat | ng. net.hod, of, .m xed |.iquid of water-soluble
iR Al B ot g ey fias herhiamiande orovaiopmaunbipurethane
articular limtatiqns wyth respect to the nmethod of
regg PH‘# ﬁ’@“eghﬁ iS1lﬁPn%g°\‘J’fc\%e% ardediged, prexiogslat hane and
di methyl silicone on the substrate filmsurface. For
exanple, a mxed liquid of an enulsion of a
wat er - sol ubl e uret hane resin and an enul sion of
Copting mefhodafmixeshiquid of eteagplublediretbanetresis ahd tinattieylfsilloome:
by conventional coating nmethods. Exanples of the
coatkhete renpearticnlar ligétationy with a¢sped toenmethodyf forming a film
general i zed coating equi pnent such as a gravure
maglsanfar watgnsaliuble knéthanecaodt dimgthgl fitioodeabm thediubsten@fian surface.
and a lip coater. A mst nethod in which the substrate
Fofr iekample, passedliquid efigh entulgonroR @ dvdtécdalubl©fireBimb $é908nd an
sprayed in the mst-like state to forma filmon the
ensiidied ptdeméthyinsiticodeacd; be apliedYiontie abAARS fifm RN conventional
coating nethod; and the like can also be applied. The
continge thethiods)i Examplegaifatle @BatinembinbMinahde kil @oating metthods by
;|

non-vol atile matter such as solvents is presen

geh&ralifed @daitefliphitmatedas § %ﬁ@cdﬁ%ﬁeﬁﬂipgﬁ;iﬁm&%ﬁd&‘ ®untain

film It is preferable that the coating

didlEabken bl AipPeolaftk CK iSSm@hod {nﬁ%i&h Lﬁ% sﬁ%wgé‘hmfﬁ é)fagsrg%gﬁrough

the filmthickness falls w in thi's range,

th ikl Qlid "B nulbhd @ﬁr@%dhbf {hgsmﬁt-li ) fa?? lrté ?%Pn? % rf?{l?ngon the

be repeatedly coated 'on the substrate
L AL O A o e FROAY A B can o
applied. The mixed liquid is coated on the film, and if a non-volatile matter such as
solvents is present, it is dried and eliminated, thereby obtaining a coating film. It is
preferable that the coating film after drying has a thickness of from 1 to 500 nm.

So far as the film thickness falls within this range, the same or two or more
different kinds of mixed liquids can be repeatedly coated on the substrate film to form a
laminated film.

For the purpose of modifying the wetting characteristic of the substrate film
surface on which the mixed liquid is coated, the substrate film surface may be subjected

to corona discharge treatment, chemical treatment, or irradiation treatment with

ultraviolet light.



surface on which the mxed liquid is coated, the

substrate filmsurface nay be subjected to corona
waele®ehsoge treatnent, chem cal treatnment, or PCT/JP2003/015743

irradiation treatment with wultraviolet light. 9 WO

2004/ 052970 PCT/ JP2003/ 015743 Pressure-Sensitive

Adhesi ve Layer As the pressure-sensitive adhesive

constituting the pressure-sensitive adhesive |ayer

Pl%gﬁfeager@ﬁvgp@h%‘p{ﬁgeg surface of the substrate film
to the coating tfilm'surface, for exanple, acrylic,

ur 1ACOR ESEscHHARERaRAFE donliyFid hEE DR itve adhesiv
la)g)e:r ggr%%:dgf 2&62 %}%}}@tsi\{egﬂggagg ?)Jg/ti & gut%?r\éteggp)gtbggﬁ éqra?ifqg g?nrl %Sr%gce, for
adh sive§ are _preferable fromthe standpogi nt of .
X GU[En a3 LSHROE O ibep Raisd o6 SuisRse trand Brawust-wsitive
haracteristics. For the purpose of _inparting proper
adfGRYAS Sobe P pPessSupEea Rdhssivas heshgehighyrasemraicn arc

tgag kif'[ er.. Exanples of tackifiers include rosin
ty

pr > 2 irerrpdiecsensBymedherivesras preferphie from thy steedhoint of

styrene based, and petrol eum based resins. The acrylic
eappess 4y pdiu S mEE| afipressurgtsensitive ddbesionpharatetistits. doraler purpase of
. polymer containing an acrylic acid alkyl ester as the
Impasting Rropgdaekinesantheopressurcesknkivive adbediwamataly ziongin & tackifier.

with a pol ar nononer conponent. The acrylic acid al kyl
Exagipbas dfsaclnfieradngtidec rasti based, tertehadaydd] comahrdn@lblyed, phenol

ester and is not particularly Iimted. Exanples
baketc biycbae dbadeyl) amicpeylottuen basedpsidpy! acryl ate, n-butyl
~acrylate, isobutyl acrylate, pentyl (neth)acrylate,

2- etThyl fepdid plesRirbhanitiveaddhesive 0 Cbiipritd b aBCIWIRL Folymer
i sononyl (meth)acryl ate, decyl (neth)acrylate, and

cohtaining abn@iryiaetM akgt 5kxAnR!8s Mjol NSnRBhat: ﬁﬁ?f‘lggﬁfned by

conponent include nohoners containing a carboxy

cof61pmBrigihg & Wit h PYMI nfnBHBr téﬂﬁ.bn?ﬁte ?ﬁ;ey Adr@lfcg’%%cg a].lfﬂfgés%r Gs an

anhydri de, and 2-hydroxye acr

acRBk AEid R RERECYRS ATB 11 MBC bAP R ot %ﬁi&ﬁlah@z fiffed. Examples
include ethyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate, pentyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, isooctyl (meth)acrylate,, isononyl
(meth)acrylate, decyl (meth)acrylate, and lauryl (meth)acrylate.

Examples of the polar monomer component include monomers containing a
carboxyl group or a hydroxyl group such as acrylic acid, maleic anhydride, and
2-hydroxyethyl (meth)acrylate. The polar monomer becomes a functional group in the
acrylic polymer.

The acrylic pressure-sensitive adhesive is used as an acrylic pressure-sensitive
adhesive composition upon compounding with a crosslinking agent capable of
crosslinking the acrylic polymer.  Examples of crosslinking agents include

polyisocyanate-based compounds such as aliphatic diisocyanates, aromatic
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acrylic polyner. The acrylic pressure-sensitive

adhesive is used as an acrylic pressure-sensitive
W@elives52920 conposi ti on upon conpoundi ng Wi th a PCT/JP2003/015743

crosslinking agent capable of crosslinking the

acrylic polynmer. Exanples of crosslinking agents

i ncl ude polyi socyanat e- based conpounds such as

al i phatic diisocyanates, aromatic 10 WD 2004/ 052970

R 3 . dli n nd_aromat | o
Ao er s It AoHAE b PASKST Fufiflr. A GpRt BERbASow crosstinking

ass| .nkineg: reaction, a crosslinking aggel erator

refiifid bR ing SBGkIR: cofer S 0F i Bisp heBiiic coapdpete. can
beagg%p. Plasticizer: A plasticizer can be added to the

6’ €sure-sensi tive adhesive. Exanpl es of plasticizers

i ncl ude adi pic acid ester based, glycol ester based,

sebacic acid ester based, trinellitic acid ester

based, pyronellitic acid ester based, phthalic acid
Plasticief hased, and phosphoric acid ester based

pl asticizers. In the case of use for the acrylic

pr e< Blasticizerssan; be addedetoi the, prpssuteasensitive indhessteer Emsglds of

plasticizers are preferable, but it should not be
plasgpigers ircdudetplipie heidiesterbrsed rglye] ksten taset, tsbleacit avid dhe based,

.anmount of the plasticizer to be conpounded varies
tripelbitin @cidgestep basetl hgyromplitic aaid ester bhsedhphthalid &tkester based, and

protective film the kind of the pressure-sensitive
phestthest varid e¢ster based pplatticizerar , In nthe hease ase weé £8 ethkOkcrylic

surface protection of a polarizing plate as a
presetaensitive afhpsii aihtiamnc atid! ditr HusddasiestiRl oMt ipYderhbleMut it

it is desired to conmpound the plasticizer in an
sheul® uot bessoabkriddahatitheinl 8QiRas liigd sher&pgt h is from 0. 01

to 0.3 V25 mmat a peeling rate of 300 nmmn and

f r ornh@. alndudt Of hd\pRSHidIBrab &ﬁﬁﬂd:uﬂ_gecf %l‘?esocﬁeﬁgnﬂgg upon the

mmmn, respectively, and the initial peel

apPlidaBB@bitht Surkdc@ ‘E}the&ivte ®i1A; %8 M Jﬁﬁﬂrﬁ%‘ﬁkﬁ eggﬁgéz £e]cﬁ1tesiv& etc.

pol arizing plate of Ra = nm an

In battibSavid fhe Rade it k@RI Sulce WbtelBrfor a polarizing plate as a preferred

application of the surface protective film, it is desired to compound the plasticizer in an
amount such that the 180° peeling strength is from 0.01 to 0.3 N/25 mm at a peeling rate
of 300 mm/min and from 0.1 to 0.5 N/25 mm at a peeling rate of 5,000 mm/min,
respectively, and the initial peeling strength is from 1.0 to 2.5 N/5 mm-diameter a;gainst
a polarizing plate of Ra = 390 nm and that the haze falls within the range of not more
than 5% when stuck to a polarizing plate of Ra = 390 nm. In these ranges, in a display
using a polarizing plate, even when the surface protective film is stuck to the polarizing
plate, it is easy to adjust the display, and when the surface protective film becomes
unnecessary, it can be easily peeled away.

In the case where a phthalic acid ester based plasticizer is added to the acrylic

pressure-sensitive adhesive, it is preferable that the amount of the plasticizer is in the
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than 5% when stuck to a polarizing plate of Ra = 390

nm In these ranges, in a display wusing a polarizing
w@bk@umes292ven when the surface protective fil mPGT/$r206H#015743

to the polarizing plate, it is easy to adjust the

di spl ay, and when the surface protective film becones

unnecessary, it can be easily peeled away. In the case

where a phthalic acid ester based plasticizer is added

i = [ 14 hesi.ve, it i
rap%eéﬁgfoéﬁlggatb ﬁ g%ﬂt E‘?e %g%ur?g @d;?ﬂ !%dell?aﬁﬁg)gtvi’%g &t ﬂ?essoilﬂs content
04 PCT/ JP2003/ 015743 range of
Ofgﬁ?ﬁ@%%}gﬁpeﬁ%eﬁn%gggg&ﬁ%ht based on 100 parts by
wei ght of the solids content of the acrylic
pressure-sensitive adhesive. Coating nethod of
r.essur.e- sitive adhesiye: For coating the
C lggg}flt}éngcgﬁgswr@-ée%qﬁ%esardlags%ﬁ t he opposite surface of
t he substratﬁ filmto the coating film conventiona
scr &8 Sneting dhe gprepruresensitiveoadhasivghon wee leppositeagurface of the
coatig? met hod, etc., can be applied, but it should
subitateyBlne g ther Gpating fikm, qomeentioneksereanrmetbod,i gravure method, mesh
thereto. Although the thickness of the coated
meihed; dar ecating siethogdeetc adarcls applied, uoit shaultlinotib@cdngirued that the
limted, the thickness after drying is from1l to 100
inypntiop nefiavitad thertoo nABhdugh38e mhiclards obtie @aeiiefraiuye-sensitive
from10 to 30 pm Interlayer The interlayer that is
adbgsiveomsaldt yapticolarigeltinbed, whe thithiress wibat drging it iffdm ang 16 um,
pressure-sensitive adhesive |layer is an antistatic
préferpbly fosma tb 3P im, f20d nRas preBdhislg ifdm 14 rtenpoat | ayer
treated such that a liquid (such as an
pressure-sensitive adhesive) to be coated on the film
can be coated w thout causing repelling). Releasable
Intkildyer A rel easable fil mcan be adhered on the surface
(exposed surface) of the pressure-sensitive adhesive

| ay e QhtetBer SHA B CHptiBAAyEHRLVRA THebBenAfie sMstrate film and the
rel easable Tilm
pressure-sensitive adhesive layer is an antistatic layer or a layer for easy adhesion

(undercoat layer treated such that a liquid (such as an pressure-sensitive adhesive) to be

coated on the film can be coated without causing repelling).

Releasable Film

A releasable film can be adhered on the surface (exposed surface) of the
pressure-sensitive adhesive layer of the surface protective film. As the releasable film,
for example, films whose surfaces have been treated with a silicone based releasing
agent or other releasing agent and films having releasing properties themselves can be
employed. The thickness of the releasable film is preferably from about 10 to 100 pm.
The surface protective film having a releasable film adhered thereto can be wound up

and stored and is convenient in transportation. The surface protective film having a
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for exanple, filnms whose surfaces have been treated
wWth a silicone based rel easing agent or other
w0 2d0e@siony agent and filns having rel easi ng prPEBEIR2063H015743
t hensel ves can be enployed. The thickness of the
rel easable filmis preferably fromabout 10 to 100 m
The surface protective filmhaving a releasable film
adhered thereto can be wound up and stored and is
i n transpori.ation.

re R G o v TR0k, B 70 pieliebiobioh) AE rigering the

prb R snatxa UG e 0 [PoelareoEEnalTIn bo SRRl such as a
lLayer to the surface of a material to be protected

paliilaingglate. FoREIstIE AgbHInee San g coated en thei wriacmet thaseleasable

can be coated on the surface of the releasable film
fileh e Thgtandistatic subsianee dp ot ipsrtislarlyalimited, seyfhsy a$ jitnhaseexcellent
so far as it has excellent adhesion to the back
adbgsiom ée the hacksmrfage étha surfeemeicsubjiectadl toetebease treatment) of the
treatnent) of the releasable film It is preferable
relegsablroBln.adt iamréfetable to chobs bmantstaicciubstamte tuch thatrthaseface
resi stance val ue nmeasured according to JI'S K6911 is
redist@noe valiE2mSRNsed uacading td MK 1THe 1 Hut 16 pgire st lower.
filmof the invention can be suitably used for surface

pr ot Bet susfaceprotadtive meftier dvertopedindld suitably @8 fB€ surface
suitably used for surface protection of polarizing

prpteati@sof vatrigud Ge@bats! Bhpediafip) iﬁ&’zﬁhbe@uﬁ@b’l’? uSidsiBl aitface Bdtection
For exanple, the surface protective filmstuck to a

oﬂt polittizeheCiIed, Alquidaditalidsspldyd aplhsma BigSkRdeRWAY. During

his, a pressure-sensitivé adhesive tape such as a

cel | RRRARGpIPHBISHEIR PI6RSkd MG ddeR a\’lﬁlru;i@&?sﬂaﬁpa?fe}‘ﬁkﬁnally
I urtac

onto the coating filmsurface of the s

peRleAt &7y VBulihg This 28l e—cs%héifg'gehy Q&%glfé/re St?@%‘ rg&ihs gng! Jeillé@lane

adhesive tape i s pul'led, wher ctive fi

pr%ast%ul%eﬁhﬁg}zé%elsfé% qgé]eta{g esttlﬁcré(o&ﬁg ttfley go%ttf;n:g %lg}?&ff}%rcg io? ?fia%/ guerface

I's prefer: coat’ing € su
BB A S8 SR T Sy LGBRRE ey ol ey
BN AT i i vie el B B niectiP e, Ao BB Fgpreferabe
thaardt e icgzﬁintga%?mi ot %I(l)eo S r/fz%cAé protective film can adhere the cellophane
pressure-sensitive adhesive tape. Specifically, it is preferable that the peeling strength

between the coating film and the cellophane pressure-sensitive adhesive tape is 400 g/24

mm Oor more.

EXAMPLES
The invention will be more specifically described below with reference to the
Examples, but it should not be construed that the invention is limited to these Examples.
All pressure-sensitive adhesive solutions used in the following Examples and

Comparative Examples are of a solvent-diluting type. The diluting solvent varies
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mm or nore. EXAMPLES The invention will be nore

specifically described belowwith reference to the
waEx@aps®3) but it should not be construed thatP¢TaP2003/015743

invention is limted to these Exanples. Al

pressure-sensitive adhesive solutions used in the

foll ow ng Exanpl es and Conparative Exanples are of a

solvent-diluting type. The diluting solvent varies 13

ARSI LG G e R B e o
IR T TN R -

t he ressure-sensjtive adhesjve, the . )
Prﬁ?%%eé%Pélﬁg%ﬁfﬁ%eﬁlr’?féhealafﬁé%lr%enﬁ%lvs pihipsivg ingditutedsyith such solvents
sol.vent s &gvg,visq sity such that it is easily )
tOAACEHTY GNP 15 ‘@F‘%ﬁ‘é’aﬁ% Hoveevss singe the vissasityeyseiesepgnding

upon the pressure-sensitive adhesive grade, a degree
uRon the PrgpsuERTSensitiye adhegiveiosadene degrrapfdibution Analso different.
pressure-sensitive adhesive solution of 100 parts of
an acrylic pressure-sensitive adhesive (SK-DYNE 1496,
manuf act ured by Soken Chem cal & Engineering Co.,
Examplg Lhavi ng 0.8 parts by wei ght of a curing agent
(D90, manufactured by Soken Chem cal & Engi neering
Co. ,Alt grepsimerder3itB8 pahésividysotiaghtofof108n metselofr ahOfacrylic
( ACCELERATOR- S, manuf actured by Soken Chem cal &
préssyieneesiting adioesivel (SK-DYME Xed6t hanefabtifedies SoRah €heffical &
the antistatic treated surface of an antistatic
Empitegriag €0., Ladhipledig 0. 8phaviyngeight I ¢hAgs soedf (1380
(Tlooog oyt B Pounrapre e o At (F30 Ramufactured
byGuken CAImAR) &USighteAn® 0., T9R) Sid ROS psitd @ﬂw@ighf&% at&ierator
SR ayer

one m nute. The pressure-sehnsitive adh

(ATUCEIERATORS, r}ﬁﬁjmffaé&ﬁie% kﬁgﬁ%%kgg (.ﬁlkegllij(%ﬂ ]bzé; ]%}%lgt%glfngﬁ{:o Ftd)

rel easable film (MF- 25, ‘manufacture

w65 ol O 8 T PRl o
based film having a thickness of 38 um (T100G, manufactured by Mitsubishi Polyester
Film Corporation) using a bar coater and dried at 100°C for one minute. The
pressure-sensitive adhesive layer after drying had a thickness of about 18 um. Further, a
releasable film (MRF-25, manufactured by Mitsubishi Polyester Film Corporation)
having a thickness of 25 pum was adhered to the surface (exposed surface) of the
pressure-sensitive adhesive layer.

A sucrose fatty acid ester having an HLB value of 15 (RIKEMAL, manufactured
by Riken Vitamin Co., Ltd.) was coated in a thickness of coating film after drying of 20

nm on the opposite surface of the substrate film to the pressure-sensitive

adhesive-coated surface using a gravure roll coater.

Example 2
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pressure-sensitive adhesive |ayer. A sucrose fatty

acid ester having an HLB val ue of 15 (Rl KEMAL,
woratwgOsaorur ed by Riken Vitamin Co., Ltd.) wasPCDar2eeB/015743

in a thickness of coating filmafter drying of 20 nm

on the opposite surface of the substrate filmto the

pressure-sensitive adhesive-coated surface using a

gravure roll coater. Exanple 2 14 WD 2004/ 052970

navi RGO gﬁgfgsi%fg*z%%%rm PESWI Rt SR Gy o021,
ms?uf?%g&eeﬁkaﬁﬁl?ﬁwé?wa Co-gig ) mAE Barieh A icRheahe R n ater

of afp ester ed f| | m having a thickness of 38 pm
dr(ywéwo H@PS@W c&pigypotissiar hassdriym havingne thickssss 538 pm
ted) using a gravure roll coater_and heated at a

(B rBpqpactyed pyoketin Pubepie Films Japasnbiunited) asingi ; grawure roll

the diluting solvent. A pressure-sensitive adhesive
castsir gnd bentest at gempraptuee off 108PC &arrspydral seconds to eliminate the diluting
pressure-sensitive adhesive (SK-DYNE 1473H,
sofegmtif act ured by Soken Chenical & Engineering Co.
Ltd.) having 1.0 part by weight of a curing agent
( CORONATEstre4bnsitiveanadhesitverr esdlubipn Nigfpd00 Pqlaytsir efhane acrylic
I ndustry Co., Ltd.) mxed therewith was coated on the
pregRocesseneitisel mil BaseveafSK-D& NI NG T3TA mafufhetuied ByhSolemaChéigical &
filmsurface using a bar coater. After drying at 100C

Efigitieeping Gu.,/1Litl§ hatihg 1 0 msshyr Weighnsf 4 duridgadbaCOROEKEE 1.-45,
had a thickness of about 10 m Further, a rel easable

mbhd Wet(NROy 2Fipp SR Poliaetiahe tndigtry Mot i%@')%ﬁked) edRAthSKas coated
Fi | m Corporation) having a thickness of 25 m was

oreghE @p Sékitk Qurifte of BldlshBgRitd ﬁﬁ‘rpﬁﬁtﬁg c&fﬁo% ﬁﬁﬁ)sul‘?ﬁcetlﬂ a bar coater.
pressure-sensitive adhesive |ayer mparative bBxanpl e

Aﬁeﬁdﬂh%@ §hHdt ffcg't S Rihle Bk Sre A RdsiftDe Fhfot H§el had a
L DXO 1

thickness of about 10 pm. Further, a releasable film (MRF-25, manufactured by
Mitsubishi Polyester Film Corporation) having a thickness of 25 pm was adhered to the

surface (exposed surface) of the pressure-sensitive adhesive layer.

Comparative Example 1

A diglycerin fatty acid ester having an HLB value of 7 (RIKEMAL DXO-100,
manufactured by Riken Vitamin Co., Ltd.) was coated on one surface of a polyester
based film having a thickness of 38 um (PET-SL, manufactured by Teijin DuPont Films
Japan Limited) using a gravure roll coater. The resulting coating film had a thickness
after drying of 100 nm.

A pressure-sensitive adhesive solution of 100 parts of an acrylic
pressure-sensitive adhesive (SK-DYNE 1473H, manufactured by Soken Chemical &

Engineering Co., Ltd.) having 1.0 part by weight of a curing agent (CORONATE L-45,
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manuf actured by Riken Vitamn Co., Ltd.) was coated on
one surface of a polyester based filmhaving a

wa bioglseess of 38 m (PET SL, manufactured by TeP¢T/aP2003/015743
DuPont Films Japan Limted) using a gravure rol
coater. The resulting coating filmhad a thickness
after drying of 100 nm A pressure-sensitive adhesive
solution of 100 parts of an acrylic

oSSBT 5O EBEER F  Big  pyg vocoes
IO T AL LN —

nyf act ur Ni ppon.Pol yuret hane I ndustry Co.

Aggfd 35“'}% ﬁ%ggﬁ?“ﬁi f%wg‘?%%@c@swasw@nsem&% (Febesiieelayer had a

surface of the substrate filmto the coating film
thécgp?séc%f g@uﬁgloa“@ar Fugherep. releasable fidmy(MBF=0, nomeficgied by

one mnute, the pressure-sensitive adhesive |ayer had
Mgtsubigi ERlyester BmLinsperation) pavingarthigkness af 2 hmawassdbered to the

film (MRF-25, manufactured by M tsubishi Pol yester
surfare{ capesse sufaeen pf e wresgurg-seimitiverasthesivg lager. m was

adhered to the surface (exposed surface) of the

pressure-sensitive adhesive | ayer. Conparative Exanple

2 A commercially available ultraviolet |ight-curable
CempiratovedEssmiplé 2on was coated on one surface of a

pol yester based film having a thickness of 38 m (PET

SL, Awmemufeatisliy edchilayle TéirgvidleCliR@miirdbld Eceh@p@dution was coated

Limted) using a gravure roll coater and irradiated

otohé stitfideant @l SilydstedBaséd FilBOhSR6O AdthidkRedsO6MB & | GHI(PHT-SL,
film The resulting coating filmhad a thickness of

miFadiiited Ay Tefi&s DiuPoFIEhS Japen AFAASH)V&isPh g&dvgfb RJit df¥¥er and
parts of an acrylic pressure-sensitive adhesive

irfaSte@YNEL %ﬁ?&%le%ﬁ)ﬁ?%@rs%é’otﬁx tSTERR acﬂgéﬂ ¢@h. &The regulting

Engi neeri ng Co. aving 1.0 part wei ght ~ of

coitihd il ARER hidORADE gy 45,  manufactured by N ppon
Pol yur et hane I ndustry Co., Ltd.) m xed therewith was

coatgd pressure-sensitive adhesive solution of 100 parts of an acrylic
pressure-sensitive adhesive (SK-DYNE 1473H, manufactured by Soken Chemical &
Engineering Co., Ltd.) having 1.0 part by weight of a curing agent (CORONATE L-45,
manufactured by Nippon Polyurethane Industry Co., Ltd.) mixed therewith was coated
on the opposite surface of the film to the coating film surface using a bar coater. After
drying at 100°C for one minute, the pressure-sensitive adhesive layer had a thickness of
about 10 um. Further, a releasable film (MRF-25, manufactured by Mitsubishi
Polyester Film Corporation) having a thickness of 25 pm was adhered to the surface

(exposed surface) of the pressure-sensitive adhesive layer.

The surface protective films obtained in Examples 1 to 2 and Comparative

Examples 1 to 2 were each evaluated with respect to antistaining property and ink
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on the opposite surface of the filmto the coating

filmsurface using a bar coater. After drying at 100C
WO 2004052970M nut e, the pressure-sensitive adhesiPET/IRPE015743

had a thickness of about 10 m Further, a releasable

film (VRF-25, manufactured by Mtsubishi Polyester

Fi I m Corporation) having a thickness of 25 m was

adhered to the surface (exposed surface) of the
ade@SSieke- sensitive adhesive |layer. The surface

protective filns obtained in Exanples 1 to 2 and

Conparative Exanples 1 to 2 were each evaluated with

respect to antistaining property and ink 16 WO
A%EEM{@Q%??O PCT/ JP2003/ 015743 adhesi veness.

L ETaPh] ng pr operty A pr essure senS| tive adhesive

ion of 10 ht an acrylic
pr es‘élﬂr%ss‘érgr%fl??‘s% a%ﬁléél %ﬁ‘t VNEPPZ? By, weight of an acrylic
manuf act.ur ed . So Chem cal & Engi neerin
PER ST ekt SR DN b G, Tpamiieturerhy Sefom Chemical &
( CORONA -45 manuf act ured by N ppon Pol yur et hane
Efginfsepg &%&td ) heing 11919@6&%@gmftawumg agertt EORANATRE-45,
nol d reI ease treated surface of pol yester based film
mufestigred hy ANippant Relperethane ImlystbsoC@o Litd. D.m:ixe)d, therewdthewas coated
surface of which was subjected to rml d rel ease
on the ke release trontad sarfirerof aqmiyesteahased rfiled(BF002, GAsGufaturad by
m nut es. The pressure-sensitive adhesive surface of
Taynbo Gioedddn.coms ens sitrface ofiaiitati wes ettdeced fd holdvegeass!Bogehent,
on the coating film surface of each of the surface
uspigat bartdouter khd dEed bt 800%€dfor 0 hidgtekX AR R&ss@tensitive adhesive
Conpar ati ve Exanples, and only the adhered
supfheseflthe -ps&ﬁl&btsbﬂsitl‘aﬂmmve—cm& jiih:) Qﬁ’ashﬁbbeli'%ﬂ"ﬁﬂ%%atmg film
150- S manufactured by Crecia Corporation. At that

sutfhcee of téueh ¢fF %@ﬁﬁa@?%t&dt%@ AGREDb¥Endd B NHe Exam les and
properties were evaluated. 0: The pressure-sensitl

Carahegive Exafpeis SshdUnly 18 skt ApRsdute-Setsitivelad nddR&Dss v@iBgd by

no w pi ng mark renains.
JK WIPER 150-S manufactured by Crecia Corporation. At that time, the

L7 )

pressure-sensitive adhesive wiping properties were evaluated.

O: The pressure-sensitive adhesive adhered on the surface is entirely wiped, and
no wiping mark remains.

X: The pressure-sensitive adhesive remains on the coating film surface and is

not completely wiped.

Ink adhesiveness

A quick-drying round stamp No. 11 (color tone: red) manufactured by
Shachibata Inc. was sealed on the coating film surface of each of the surface protective
films obtained in the Examples and Comparative Examples. After standing at room

temperature for 5 minutes, the sealed ink was wiped by JK WIPER 150-S manufactured
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X 1 The pressure-sensitive adhesive remains on the
coating filmsurface and is not conpletely w ped. Ink
w@civemssaweness A qui ck-drying round stanp No. 1RCT/ERM0@015743
tone: red) manufactured by Shachihata Inc. was seal ed
on the coating filmsurface of each of the surface

protective filns obtained in the Exanples and
Conpar ative Exanples. After standing at room

b}{] %E\E/\iV%IrDERH&%B&g Apthgq‘tﬂﬂé ‘l‘jtfr?ee %éé?g%&\e}%l &?I ong@i téé?\;zzf SArYed.

Pm/ép?ﬂgﬁc&%regr% opp?al%egd rgfn |1HR was eval uat ed.
| ed it is.
X : AP oashwéé"lmﬁﬁlgu%déoﬁgs.eﬁkedrLSS‘E" The

evaluatlon results by the above eval uati on nethods are

shown in Table 1 below Table 1 Antistaining property

adh S nple 1 0 0 Exanple 2 0 O

a?Vag’émRn (IJeSUE& brpheabovesyplation wmsttwdx areshovpl ia Pable 1
anple 3 A pressure-sensitive adhesive sol ution of

%gb parts of an ‘acrylic pressure- sensitive adhesive

( SK- DYNE 1496, manufactured by Soken Chem cal &

Engi neeri ng

Table 1
Antistaining property | Ink adhesiveness

Example 1 O ©)
Example 2 O O
Comparative X O
Example 1

Comparative O X
Example 2

Example 3

A pressure-sensitive adhesive solution of 100 parts of an acrylic pressure-
sensitive adhesive (SK-DYNE 1496, manufactured by Soken Chemical & Engineering
Co., Ltd.) having 0.8 parts by weight of a curing agent (D-90, manufactured by Soken
Chemical & Engineering Co., Ltd.) and 0.08 parts by weight of an accelerator
(ACCELERATOR-S, manufactured by Soken Chemical & Engineering Co., Ltd.)
mixed therewith was coated on the antistatic treated surface of an antistatic polyester
based film having a thickness of 38 um (T100G, manufactured by Mitsubishi Polyester
Film Corporation) using a bar coater and dried at 100°C for one minute. The
pressure-sensitive adhesive layer after drying had a thickness of about 18 pm.

Further, a releasable film (MRF-25, manufactured by Mitsubishi Polyester Film

Corporation) having a thickness of 25 pm was stuck onto the surface (exposed surface)
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Co., Ltd.) having 0.8 parts by weight of a curing

agent (D90, manufactured by Soken Chem cal &
weaginedro ng Co., Ltd.) and 0.08 parts by wei ghCT/@if20637015743

accel erator (ACCELERATOR-S, manufactured by Soken

Chem cal & Engineering Co., Ltd.) mxed therewith was

coated on the antistatic treated surface of an

antistatic polyester based film having a thickness of

O%Ee 29 S%@%ﬁggﬁ\}érl%?erby M t subi shi Polyester Film
rg%ratlon using a bar -

coater and dried at 100C for

one pinute. . Th ressure-sensi t.i we adhesi | ayer .
af t o SehSsang g o BT SRR RRBC g ot Bafiic Sy Phaspharis acidsester

e . film F- 25, ufactured by M tsubishi .

( 3‘3@?@.&%{% manég&w@iyiIgﬁffmﬂaﬂifsrr&sawdﬁiw&e%@d gra thigkness
was uck onto the surface (exposed surface 18 WO
of?@@g}}% ﬁg@q erp%ppgp é%gynm;ggl(apq,sftetshﬁace of the substrate film to the

pressure-sensitive_ adhesive |ayer. A surfactant made
sugface A theREssurensensitiveahesive lavarivsimgtsearevirp radkgstatarjand heated at
acid ester (DAl FREE ME-313, nanufactured by DaiKkin
a feppaeatyre o 10Q°Cdoy seaneral sasandsdo ieiminatéribe kdilatsg sodfent. Further, an
coating filmafter drying of 50 nmon the opposite
angighatig egend S AlHe(rean Sictuaiedeby NihontRhatthaceusenl Cac d.td) wakblown in
pressure-sensitive adhesive |ayer using a gravure roll
the gastelikeastede hetattbalrebdasabde filbwrpetae wf eheafurfh@dfzofcative film using a
several seconds to elimnate the diluting solvent.
mistibloler maanfactandd tst Bt Coaeht SAT -4 (manufactured by
Ni hon Pharmaceutical Co., Ltd.) was blown in the
mst-like state onto the rel easable filmsurface of
the surface protective filmusing a mst blower

Exmip)é act ured by Tect Co., Ltd. Exanple 4 A protective
filmwas prepared in the sane manner as in Exanple 3,

exceRbrdtbiive Hlm 45 bAphRA N RIEME haﬂﬂeﬁ%é&%? 3l efxg% thata

a fluorine based phosphoric acid ester

bt 1 455501, AL 0 Ly PRLHFGE 6 8 s v
la%ei{]} ot? ﬁg%qg}%‘f' %épa?éte& O DARRES $IEIY Y] A erdla B Daikin
Industries, Ltd.) was coated in a thickness of coating film after drying of 50 nm on the

opposite surface of the substrate film to the pressure-sensitive adhesive-coated surface

using a gravure roll coater.

Example 5

A protective film was prepared in the same manner as in Example 3, except that a
surfactant made of an ammonium salt of a fluorine based phosphoric acid ester
(DAIFREE ME-313, manufactured by Daikin Industries, Ltd.) was coated in a thickness
of coating film after drying of 50 nm on the opposite surface of the substrate film to the
pressure-sensitive adhesive-coated surface by the mist method.

Example 6
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opposite surface of the substrate filmto the

pressure-sensitive adhesive-coated surface wusing a
w@e@n0s®70 ol | coater. Exanple 5 A protective fPCTHIRE3/015743

prepared in the same manner as in Exanple 3, except

that a surfactant made of an ammonium salt of a

fluorine based phosphoric acid ester (DAl FREE M- 313,

rranuf actured by Daikin Industries, Ltd.) was coat ed in

: j fi of
2ot ABKRESSg o BB R SO g APl 03 R o
S|t|ve adhesi coa surfac
Su"fa?%?f%%&&xo Aot g SEE oGS eaqsaﬁsaf&%@}%a%ef4gﬁower
protective film e e sane nner
lafte L AROreyes seraet & folution 8D &k e M fenipetaied By Daikin
n& alt of a.fluor k based phosphorlc acid
1o AREFS, LT Sine cOated o Tickaces b oo Hisk i saytisd on the opposite
| uti.on of DAl EREE ME-414, manufactured by Daikin
SUF%B% of theewibstrate fijm fadhe prrsameisensitivenidirsivesoned sokaderhy the
filmof 50 nmon the opposite surface of the
mistBsthodt e filmto the pressure-sensitive
adhesi ve-coated surface by the m st method.
Conparative Exanple 3 A protective filmwas prepared
in the sane nmanner as in Exanple 3, except that a

Comparetiei Etaimple¥ai | abl e ul travi ol et |ight-curable
silicone solution was coated on the opposite surface

of tAerctedist fibh evab ptepuied if the sphe aRYAE a8 BIBtdnpl€3, except that a
adhesi ve-coated surface using a gravure roll coater

co&nﬂerbfaﬂjadlvaﬂﬂﬂfe wittavioldtt ighticatdle Lilisdte §d¥ﬁt1039w§§%9£’£@§ o the
to forma cured film The resulting coating film

oppotity fikfAes 5f it sHBstA fileP Pk f}‘ﬁés‘!&eﬁéﬂ?ﬂ%@adﬁeﬁve-coa‘ced surface
protective filmwas prepared in the sane nmanner as in
usEEA R Purd role ¥6RR antiB@hdidted with ultraviolet light for 30 seconds to form a

cured film. The resulting coating film had a thickness of 50 nm.

Comparative Example 4

A protective film was prepared in the same manner as in Example 3, except that a
commercially available ultraviolet light-curable silicone solution was coated on the
opposite surface of the substrate film to the pressure-sensitive adhesive-coated surface
in the mist method and irradiated with ultraviolet light for 30 seconds to form a cured

film. The resulting coating film had a thickness of 50 nm.

Comparative Example 5
A protective film was prepared in the same manner as in Example 3, except that a
commercially available a long chain alkyl group based mold release treating agent (a

dialkylsulfosuccinic acid ester salt) was coated in a thickness of coating film after drying
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commercially available ultraviolet Iight-curable

silicone solution was coated on the opposite surface
wo@Roohs29zubstrate filmto the pressure-sensitiRPEr/JP2003/015743

adhesi ve-coated surface in the m st nethod and

irradiated with ultraviolet Iight for 30 seconds to

forma cured film The resulting coating filmhad a

t hi ckness of 50 nm Conparative Exanple 5 A protective

[ e [ e ner i n Exanple 3, ..
Otfei{):erﬂpt t g{e gl% ogg?rT?gF%?ean??ﬂgvsal #%a%i e d #Ooﬁhg? B@?"t‘ieﬂénsnwe
I ased nol d rel egse treating agent (a

ac@'ﬁéﬁ%}?%ﬁ#& ﬁ%ﬁl%%gﬁac‘:’%ergter salt) was coated in a

t hi ckness of coating filmafter drying 20 WO

2004/ 052970 PCT/ JP2003/ 015743 of 50 nmon the

opposi.te_surface of the substrate filmto the

C%‘BE%I%Y Xt Pi ve  adhesi ve- coated surface using a
gravure roll. Conparative Exanple 6 A protective film
was %P@B%ﬁtléfa fijry wap arepayed iptheseme manner aEimksineple 3, except that a
except that_ a commercially available a |ong chain
comprezcially guigilablesrelonawhein abiyé gewipthasest mpld ralpese trewtisg agent was
coated in a thickness of coating filmafter drying of
coatedring dhickiess ofspatdig Rlnsaftdralcgng bf $them caubhs opmisie furface of the
to the pressure-sensitive adhesive-coated surface by
subkteaterfibn tordie ipostsurdsensitivat aihtsive cddtédaurfabs By thednisnmethod.

Exanples 3 to 6 and Conparative Exanples 3 to 6 were

each evaluated wth respect to the cohesion,

antistaining property and ink adhesiveness.

Eval Tiat protectife filoR @bladid INBxBHFIKEN 1054 AldeC %R Fiahlks 3 to
according to the following criteria. A hesi on and

6 bveealeage evilidied witherespedt 36 HBO tooh Y& a/r}ﬁ&tﬁfnir%iﬁ}dpeay and ink
away the pressure-sensitive adhesive tape, the

adhbditaetant conponent was confirned on both the
treated surface of the surface treated filmand the

Evaluation of cohesion

The broken state was evaluated according to the following criteria.

A: Cohesion and breakage within the surfactant layer

After peeling away the pressure-sensitive adhesive tape, the surfactant
component was confirmed on both the treated surface of the surface treated film and the
pressure-sensitive adhesive surface of the pressure-sensitive adhesive tape.

B: Interfacial breakage at the interface between the surfactant and the substrate
film

After peeling away the pressure-sensitive adhesive tape, the surfactant
component was confirmed only in the pressure-sensitive adhesive tape side.

C: No breakage between the layers and within the layer

After peeling away the pressure-sensitive adhesive tape, the surfactant
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pressure-sensitive adhesive surface of the
pressure-sensitive adhesive tape. B: Interfacial
whe@aksayeo at the i nterface between the surfactBr/JE0ek/015743
the substrate filmAfter peeling away the
pressure-sensitive adhesive tape, the surfactant
conponent was confirnmed only in the pressure-sensitive
adhesi ve tape side. C. No breakage between the | ayers

.t hi . Af | i he
oHonlhoDlsToh fipc L Yok lraRR S Y (b0 S preatsg fim.
WD 2004/ 052970 PCT/JP2003/ 015743 conponent was
confirmed only in the treated surface side of the

surface treated fil The, eval uati.on resujts by the
abov ee?/‘é?ﬁ‘{?g‘PP 6??“’%?%63% abpve SRBIHOR M S&T9 Sﬁ/%’éfll gyTable 2
able 2 Evaluation of Antistaining Ink cohesion

Wperty Exanple 3 A0 O Exanple 4 A0 O Exanple 5
AO0OO Exanmple 6 A0 O Conparative CO0 X Exanple 3
Conparative B 0 X Exanple 4 Conparative C 0 X

Exanple 5
Tablezer

Evaluation of | Antistaining | Ink
cohesion property adhesiveness

Example 3
Example 4
Example 5
Example 6
Comparative
Example 3
Comparative
Example 4
Comparative
Example 5
Comparative
Example 6
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Example 7

A pressure-sensitive adhesive solution of 100 parts of an acrylic
pressure-sensitive adhesive (SK-DYNE 1496, manufactured by Soken Chemical &
Engineering Co., Ltd.) having 0.8 parts by weight of a curing agent (D-90, manufactured
by Soken Chemical & Engineering Co., Ltd.) and 0.08 parts by weight of an accelerator
(ACCELERATOR-S, manufactured by Soken Chemical & Engineering Co., Ltd.)
mixed therewith was coated on the antistatic treated surface of an antistatic polyester
based film having a thickness of 38 pm (T100G, manufactured by Mitsubishi Polyester
Film Corporation) using a bar coater and dried at 100°C for one minute. The

pressure-sensitive adhesive layer after drying had a thickness of about 18 um. Further, a
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Conparative A X 0 Exanple 6 Exanple 7 A

pressure-sensitive adhesive solution of 100 parts of
W@po0aosaro ¢  pressure-sensitive adhesi ve (SK- DYNEIP20835)15743

manuf act ured by Soken Chem cal & Engineering Co.,

Ltd.) having 0.8 parts by weight of a curing agent

(D90, manufactured by Soken Chem cal & Engi neering

Co., Ltd. ) and 0.08 parts by weight of an accel erator

i:ﬁgﬁ}ﬁ- : f k
"ERG i neer | n 25”%?%41 %%&grfg&t}%iﬁg%é@mntpﬁm C?dlaw &ePraoyation)
d
U I3 A B o B G o o
%ﬁﬁu ranuf tured by M tsubl shi Polyester Film
PresHpoiat! 18?15‘ Vig& bar coater and dried at 100C for
one nutF The .. pr eisure sensi tive adhesive | ayer

af t ofimsthyh sibicoresll OFSMbtfe mpguiactured bh&E Teshiba
22 WO 2004/ 052970 PCT/ JP2003/ 015743 releasable film
Sifiggyes £19., Lidwea dilvied d S bigemvi soiodutionmswasestisaprepyil micohol in a
Corporation) having a thickness of 25 m was adhered
valeme Frsionfi7@0and srped bua tinkhessef codtinglfm after drying of 80 nm on
pressure-sensitive adhesive |ayer. An enul sion of
theli appositel swface afrtbe cubst(alSkBB44, thagmessactsenstdvd pdkdsive-coated
Toshiba Silicones Co., Ltd.) was diluted 15 tines

sunfatd using al grhvura rofl coatbe bid aepedpyd tahpepdiole dM1E°C for several
volunme ratio of 70/30 and coated in a thickness of

secadlsi trg diindinataf ther didutiighgolwent80 FUrtRR ah hentRRPeShidat SAT-4
surface of the substrate filmto the

(npinefsti & BENHoh PherndB@:sdal €o C D&t Pilas BloWh ac e lrhﬁbtnl‘ikeastate onto
gravure roll coater and heated at a tenperature of

thd @€l€ashivle BARFAte oSHE Pastective M Kifas ﬁn§t hﬁ’oﬁéﬂ HAduBtured by
sol vent. Further, an antistatic agent

Tdcprepuiget ured by N hon Pharmaceuti cal Co., Ltd ) was
blown in the mist-like state onto the releasable film
surface of the protective filmusing a m st bl ower
manuf act ur ed by

Example 8

A protective film was prepared in the same manner as in Example 7, except that
an emulsion of dimethyl silicone oil (TSM6344, manufactured by GE Toshiba Silicones
Co., Ltd.) was coated in a thickness of coating film of 50 nm on the opposite surface of

the substrate film to the pressure-sensitive adhesive-coated surface by the mist method.

Comparative Example 7

A protective film was prepared in the same manner as in Example 7, except that a
commercially available a long chain alkyl group based mold release treating agent was
coated in a thickness of coating film of 50 nm on the opposite surface of the substrate
film to the pressure-sensitive adhesive-coated surface using a gravure roll.

Comparative Example 8
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Tect Co., Ltd. Exanple 8 A protective filmwas
prepared in the sane nmanner as in Exanple 7, except

wao bat/o52m0 enul si on of dinmethyl silicone oil (TEBNEBRR93/015743
manuf act ured by GE Toshiba Silicones Co., Ltd.) was

coated in a thickness of coating filmof 50 nmon the
opposite surface of the substrate filmto the
pressure-sensitive adhesive-coated surface by the m st
met h [ A protective filmwas
pre pggéoéecﬁ%@?@é@éag fep %?Eﬁh%asémf H{%&“%\rr?ﬁ Ilré]\é’?%m%lﬁ ? epieept that a
0 rcial | I | ong. chai n_al kyl . ..
ﬂ%‘i}g}ﬁpﬁ Sécizsi egHFr?Sfa 9r(§¥é§g‘gj‘lt‘]?§ai ?@g%ﬂgﬁﬁ“ﬁﬁg bycbé’c‘@&‘ ifpgyo
hi ckn f i.n i | m of m on t he opposite
S‘%%%'kfla Qs ]gﬁis)t\ﬁ%s A 1p%ttéickpqsgﬁfggat&g ilm of 50 nr%pon the opposite
essure-sensitiye adhesi ve-coated surface using a
suBfacs) GF £1e, SPrirate, Aot PEmiaEIsiG ahevior-zotiad SBESPCDY the
PCT/ JP2003/ 015743 A protective filmwas prepared in
mish@etofe nanner as in Exanple 7, except that a
fluorine based surfactant (ELASGUARD 180, manufactured
by Dai-ichi Kogyo Seiyaku Co., Ltd.) was coated in a
thi ckness of coating filmof 50 nmon the opposite
sur f Hiecrofectivedilmglobtainedan Ekdmpleo? td@and Comparative Examples 7 to
pressure-sensitive adhesive-coated surface by the
8 nyese easht hoduatdth evithr caspet itw ethé icohssiabtaatinathing pfopenp @8 ink
7 to 8 and Conparative Exanples 7 to 8 were each
adbesiveratseth thietdamreempeets bo dedeeibed pasicrly, @ idstied Bf fllich are
property and i nk adhesiveness in the sane manners as
shdeadn Thdel3pr evi ously, the results of which are shown
in Table 3. Table 3 Evaluation of Antistaining Ink

Table 3
Evaluation of | Antistaining | Ink
cohesion property adhesiveness
Example 7 A O O
Example 8 A O O
Comparative C O X
Example 7
Comparative A X O
Example 8
Example 9

A pressure-sensitive adhesive solution of 100 parts of an acrylic
pressure-sensitive adhesive (SK-DYNE 1496, manufactured by Soken Chemical &
Engineering Co., Ltd.) having 0.8 parts by weight of a curing agent (D-90, manufactured
by Soken Chemical & Engineering Co., Ltd.) and 0.08 parts by weight of an accelerator
(ACCELERATOR-S, manufactured by Soken Chemical & Engineering Co., Litd.)

mixed therewith was coated on the antistatic treated surface of an antistatic polyester

24



cohesion property Exanple 7 A0 O Exanple 8 A0 O

Conmparative C 0 X Exanple 7 Conparative A X 0
wEx@aps®»78 Exanple 9 A pressure-sensitive adheRBCwaP2003/015743

solution of 100 parts of an acrylic

pressure-sensitive adhesive (SK-DYNE 1496,

manuf act ured by Soken Chem cal & Engineering Co.,

Ltd.) having 0.8 parts by weight of a curing agent

o480y G5 O G AT e
m SRS e R R S NPT Bt o

th ti.st at i t ed rface of an antistatic
PIESFCTSIVE adfienise Jious s Soving BRe thsoess of ek 3 Hm ther, a

il m hayin thi ckness of 38 m (T1000; manufactured
fe[?s?safr@et 3!!5. @W?F‘@gi y@éltlﬁéﬁturﬁ gml‘étSWéﬁhatRObf?ﬁtea Jiilgy Gorprgation)
coater_ and dried at 100C for one mnute. The
hayings & thiskaesp ift 35 smawae gihesed 49 dhe shrfene @rposed susfdce) of the
t hi ckness of about 18 m Further, a releasable film
presopye-segsitifg pdifesive dayed by M t subi shi Pol yester Film
Corporation) having a thickness of 25 mwas adhered
to téveewuylsfancef a(watpowsdblsurcfmoe yesof (RLASTRON H-3, manufactured
pressure-sensitive adhesive |ayer. An enulsion of a
byndaetchs HagyoeSeiyatuhGoe Iitdsisolid EcOIEMOL2t998) was mixed with an
manuf actured Dby Dai-ichi Kogyo Seiyaku Co., Ltd.,
emsudbibnl ©f domethplt siliche 3% (T8AS6304X @thnuwhachurénby RISt Silicones

di methyl silicone oil (TSM6344, manufactured by CE
Cdpdhd.paoldd ce@a@s 30%) having been diluted 15 times with a solution of
water/isopropyl alcohol in a volume ratio of 70/30 in a ratio of the water-soluble
urethane resin to dimethyl silicone of 6 times, and the mixture was coated in a thickness
of coating film after drying of 80 nm on the opposite surface of the substrate film to the
pressure-sensitive adhesive-coated surface using a gravure roll coater, followed by
heating at a temperature of 100°C for several seconds to eliminate the diluting solvent.
Further, an antistatic agent SAT-4 (manufactured by Nihon Pharmaceutical Co., Ltd)

was blown in the mist-like state onto the releasable film surface of the protective film

using a mist blower manufactured by Tect Co., Ltd.

Example 10

A protective film was prepared in the same manner as in Example 9, except that
an emulsion of a water-soluble urethane resin (ELASTRON H-3, manufactured by
Dai-ichi Kogyo Seiyaku Co., Ltd.) was mixed with an emulsion of dimethyl silicone oil
(TSM6344, manufactured by GE Toshiba Silicones Co., Itd.) in a ratio of the

water-soluble urethane resin to dimethyl silicone of 6 times, and the mixture was coated
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Co., Ltd., solids content: 30% having been diluted 15
times with a solution of water/isopropyl alcohol in a
woodowne2or@ti o of 70/30 in a ratio of the waterPGDIRNOIN15743

urethane resin to dinethyl silicone of 6 tinmes, and
the m xture was coated in a thickness of coating film
after drying of 80 nmon the opposite surface of the
substrate filmto the pressure-sensitive

: | \Le- . using a avure roll coater
s RS AR e e S L R
| ds.to elimnate the diluting sol vent.

m%%%%%%P?ﬁ§§8 FPivereseted sy n 1-SELI’"(sﬁ‘QF'iufactured by
Ni hon Pharmaceutical Co., Ltd.) was blown in the
mst-like state onto the releasable filmsurface of
Cthe Enot cti%e film wusing a mst blower manufactured
PRpaFaleye smple Py Exanpl e 10 A protective fil mwas
preggred in the same manner as_in Exanple 9, except
t hat > PEFte@ g T mowasareparohby coating ipressuressensitive pdhssive on one
(ELASTRON H 3, manufactured b Dai -i chi Kogyo Sei yaku
sugigce offa yybytraieBlmiondle eipositeasriapetheieofitathe doatet suyface being not
silicone oil (TSM6344, manufactured by GE Toshi ba
sufjecieddmeny @eatmenttd. ) in a ratio of the water-soluble
urethane resin to dinethyl silicone of 6 tines, and
the m xture was coated 25 WD 2004/052970
PCT/ JP2003/ 015743 in a thickness of coating film of
50 ribheoprotettiveofilosittanalinfExampdds 9 fel (satdsCsrapLativd Bidntple 9
the pressure-sensitive adhesive-coated surface in the
were StacheéanthtedCovitharedpdcy ero Bhan@liRsiOn Aaiisedifial | MOpliy) Mnd ink
was prepared by coating a pressure-sensitive adﬁesive

adhesivdiess HltHeafmeOthamesd! RS HEREBed ptdioRN, ttlthere@\ﬁ’ltpso& {hich are

surface thereof to the coated surface being no

sheWhiig Thigd 4tRloY treatnment. The protective filns
obtained in Exanples 9 to 10 and Conparative Exanple 9
were each evaluated with respect to the cohesion
antistaining property and ink

Table 4
Evaluation of | Antistaining | Ink
cohesion property adhesiveness
Example 9 A @) O
Example 10 A O O
Comparative - X O
Example 9
Example 11

A pressure-sensitive adhesive solution of 100 parts of an acrylic
pressure-sensitive adhesive (SK-DYNE 1496, manufactured by Soken Chemical &
Engineering Co., Ltd.) having 0.8 parts by weight of a curing agent (D-90, manufactured
by Soken Chemical & Engineering Co., Ltd.) and 0.08 parts by weight of an accelerator
(ACCELERATOR-S, manufactured by Soken Chemical & Engineering Co., Ltd.)

mixed therewith was coated on the antistatic treated surface of an antistatic polyester
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adhesi veness in the same manners as descri bed

previously, the results of which are shown in Table 4
whedoans29Tabl e 4 Eval uati on of Anti staining | nkPCT/JP2003/015743

cohesi on property adhesiveness Exanmple 9 A0 O

Exanple 10 A O 0 Conparative - X 0 Exanple 9 Exanple

11 A pressure-sensitive adhesive solution of 100 parts

of an acrylic pressure-sensitive adhesive (SK-DYNE

oS8 RO T BB S R oo
) SIS 4 BRI R e v,
wRGH S %ﬁﬁwﬁ@e@ﬁm&m&m@wgm R

S T ST b 0 S Fi ot

PCT/JPZOOB/ 015743 based fil mhaving a thickness of 38
hayinere db'egn%rﬂff?éc pEy Ba@s I5juck enteishes Isurfaus| (esposed suFfagen of the
Corporation) using a bar coater and dried at 100C for

PrgstlIensentitise adhesive gwyers skhegeadien gisvifactarn dieds ofan dmagenium salt of
after dryi had a thi ckness of about 18 m Further, a

a flapingsbased pgpmhp(iwsidwer rRAIFREEUMEG3 BBy nMntifaghirechby Daikin
Pol yester Film Corporation) having a thickness of 25

Indysizies, tdwanenated ina thickhess of CeatingSfiich afturfdaday oD50 hicon the
pressure-sensitive adhesive |ayer. Thereafter, a

batlysrfactaoftthenmetbasaifle ﬁlm/pfmme-@msﬂaietadhéswe&laj"drﬂaﬁﬁiatﬁlﬁ: polyester
based phosphoric acid ester (DAl FREE ME- 313,

basedfifna 0sitg @ grdwirdrillkdodter and heated at a temperature of 100°C for several

seconds to eliminate the diluting solvent.

Example 12

A pressure-sensitive adhesive solution of 100 parts of an acrylic
pressure-sensitive adhesive (SK-DYNE 1496, manufactured by Soken Chemical &
Engineering Co., Ltd.) having 0.1 parts by weight of a curing agent (L-45, manufactured
by Soken Chemical & Engineering Co., Ltd.) mixed therewith was coated on the
antistatic treated surface of an antistatic polyester based film having a thickness of 38
nm (G2P8, manufactured by Teijin DuPont Films Japan Limited) using a bar coater and
dried at 100°C for one minute. The pressure-sensitive adhesive layer after drying had a
thickness of about 18 pm. Further, a releasable film (E7002, manufactured by Toyobo
Co., Ltd.) having a thickness of 25 pm was adhered to the surface (exposed surface) of
the pressure-sensitive adhesive layer. Thereafter, a surfactant made of an ammonium
salt of a fluorine based phosphoric acid ester (DAIFREE ME-313, manufactured by

Daikin Industries, Ltd.) was coated in a thickness of coating film after drying of 50 nm
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I ndustries, Ltd.) was coated in a thickness of coating
filmafter drying of 50 nmon the both surfaces of

wo b4sdoemsabl e fil m pressure-sensitive adhesi RET/JP2003/015743
| ayer/antistatic polyester based filmusing a gravure
roll coater and heated at a tenperature of 100C for
several seconds to elimnate the diluting solvent.
Exanpl e 12 A pressure-sensitive adhesive solution of

o8 6L 0 oL W BB TP B HRSE Brie

ineering Co.. Ltd.),havin 1 rts by weight of a
oB €5 S Rigratl poh Pt bbb it ktpetfiufh e 00T for
Engj neerj ng Co. d.) .mxed therewith was coated on
SeY?{gf Seﬁ?ﬂ‘#sg‘?Sll‘rf‘@afelr_té%flilbtl%“?@% of an antistatic
pol yester based filmhaving a thickness of 38 m
(&P8, manufactured by Teijin DuPont Filns Japan
Limted) using a bar coater and dried at 100C for one
Extpilg 8 The pressure-sensitive adhesive | ayer after
drying had a thickness of about 18 m Further, a
r el s RESEITeSenstVE7 Cothesivien sdlaiderur el BYO Togwboof Can , acrylic
Ltd.) having a thickness of 25 mwas adhered to the
presguresfeBsifiex pdlwsive S(SK-RYSE di96,t menyfhetasdr by Sekai Ohemical &
adhesive layer. Thereafter, a surfactant nade of an
Engmeoringip., £&.} havingd). T partw byneeiplssfd cpring advat (I648ahshufactured
ester (DAl FREE ME- 313, manufactured by Daikin
byl Sokent €hesical &dEhginesingo€bed tih) mixedithkdRRE Wis 66@éd BE the
filmafter drying of 50 nm 27 WO 2004/ 052970
anféitic) R2AOB hitldod 48 an antisthe SAIPQEdr asciUfithRSviRd atthiBkness of 38
substrate filmto the surface of the

1P (G3B8) hemERBRIrdd BETeiRIDBPOMTF IndYRBpartBind
: r(()I | coater and Br?glz;?%g at a tlerrpe?%t ur e&g?u%%%éhd?lgﬁoater and

dri@ eI G CIBFORASInhR. Bl Pradh R Lhet 'é&ﬁkéiwlaggﬂu%lffégtgr%?g had a

Exanpl e 13 A pressure-sensitive adhesive s

0 s A KM s BAERP OB B RS ot
Co., Ltd.) having a thickness of 25 jum was stuck onto the surface (exposed surface) of
the pressure-sensitive adhesive layer. Thereafter, a surfactant made of an ammonium
salt of a fluorine based phosphoric acid ester (DAIFREE ME-313, manufactured by
Daikin Industries, Ltd.) was coated in a thickness of coating film after drying of 50 nm
on the opposite surface of the substrate film to the surface of the pressure-sensitive

adhesive layer using a gravure roll coater and heated at a temperature of 100°C for

several seconds to eliminate the diluting solvent.

The protective films prepared in Examples 11 to 13 were subjected to the

following tests.

Evaluation of solvent resistance
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Engi neering Co., Ltd.) having 0.1 parts by weight of a

curing agent (L-45, manufactured by Soken Chem cal &
wea@inedro ng Co., Ltd.) mxed therewith was coRCE#P2008/015743

the antistatic treated surface of an antistatic

pol yester based film having a thickness of 38 p.m

(&P8, manufactured by Teijin DuPont Filns Japan

Limted) using a bar coater and dried at 100C for one

mn NSLL ' .| ayer after

i yi ity SR R GRSH IR Sh BB i8ic, Y B0 and afer

u

W R e YR CL O B o Ene b UGRP v ltermined
o R R, ab L7 SOoqU DB iy S ctconmbereor Matel 406C
SRRy AP e Eioatt o GirbymeTHItl the clectiity vas

I ndystries, Ltd.) was coated in a thickness of coating
deF?XeH]tﬁflt/‘é?'ccﬁ‘idif}%‘F@WL@O’;WWBon t he opposite surface of

the substrate filmto the surface of the

pr esQufeceptaddpr tho Milgsignslardse | ayer using a gravure

roll coater and heated at a tenperature of 100C for
sevef aNotkacgefried for sheeMillyistandads he di | uting sol vent. The
protective filnms prepared in Exanples 11 to 13 were
subj Betmepstromehtresilisl droshiovg indbk. 5 tetavuat i on of
sol vent resistance 28 WD 2004/ 052970 PCT/ JP2003/ 015743
Each of the protective filns was neasured for static
decay before and after w ping the base surface side of
Cdllophdrieltapapeetingéttenptyl . The static decay was detern ned
by forcibly applying 5 000V to the filmusing Static

De c aGellveipe (widi dal mﬁﬁfiﬁénu@iﬂkffediﬁ%r Hi@lqbéhvcéﬁta.%s #MEred to

measuring a static decay time un the electricity
tha'\Bsse sHERGYSIE (§ﬂ}hé(él?cﬁ8&% HIRAY ah P 18085 §elﬂ1é%ﬁ§n%ﬂ:of Cellotape
d : I\IoP acCepted for

Accepted for the L standards X :
wisheabided 8t APEBin Sate of 300 mm/min.
O: The 180° peeling strength was larger than 400 g/24 mm-width.
X: The 180° peeling strength was 400 g/24 mm-width or lower.

The measurement results are shown in Table 6 below.

Cue releasability:

The protective film was adhered to a polarizing plate via the pressure-sensitive
adhesive layer, and Cellotape (width: 24 mm) manufactured by Nichiban Co., Ltd. was
adhered to the base surface side of the protective film, thereby evaluating the protective
film for cue releasability.

O: The protective film could be peeled away without release of Cellotape from
the protective film.

X Cellotape released from the protective film, whereby the protective film
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The measurement results are shown in Table 5 bel ow.

Cel | ophane tape peeling strength Cell otape (w dth: 24
worego4/8290d act ured by Nichi ban Co., Ltd. was adher/#rR0e3n15743

the base surface side of the protective film and the

180 peeling strength of Cellotape was neasured at a

peeling rate of 300 mMmim n. 0: The 180 peeling

strength was larger than 400 g/24 mmwidth. X : The
c#ﬁ@n&%?e@l%ﬁ%ﬁngth was 400 g/ 24 mmw dth or | ower.

measu

rement results are shown in Table 6 bel ow.

| ot ect |.m was adhered to
a po?}gérllgg?l?'sﬁgerlk eesukﬁ %{e %Wlb%ta\st’gq’ébgl@ﬂ’5| tive
adhesi ve | ayer, and Cel l otape (width: 24 mm
manuf actured by N chiban Co., Ltd. was adhered to the

T%@%f surface side of the protective film thereby
uating the protective filmfor cue rel easability.

0: The prot ect| 0 & e vvlthout
sa J easedfromthe protegtive film| whereby
ARDE rotectt HH—29-Wo—2004/052970
g?f‘l’/{j' Eﬁ‘ 5743 “coul d not “be peel edoavvay The
ﬂ’ﬂﬁ@&&ur_gn;e gsults arelishaown in Table 6 bellow. Table

5 Exanpl e 11 Exanpl e 12 Exanple 13 Before wiping with
O 00 solvent After wiping with 0 0 O

Table 6

Example 11 | Example 12 | Example 13
Peeling strength O O O
Cue releasability O O O
INDUSTRIAL APPLICABILITY

A surface protective film comprising a substrate film having a specific coating
film formed on the outermost surface thereof is excellent in antistaining property and ink
adhesiveness. Accordingly, the surface protective film can be suitably used for surface

protection of polarizing plates, liquid crystal displays, plasma displays, etc.’

30



sol vent Table 6 Exanple 11 Exanple 12 Exanple 13
Peeling strength O 0 O Cue releasability 0 0 O

wo NOWSTRYAL APPLI CABI LI TY A surface protectivePdT/irm003/015743
conprising a substrate filmhaving a specific coating
filmformed on the outernost surface thereof is
excel lent in antistaining property and ink
adhesi veness. Accordingly, the surface protective film
can be suitably used for su e protection of
pol ari zing plates, liquid crystal displays, plasnma
di spl ays, etc. 30 WD 2004/ 052970 PCT/ JP2003/ 015743
CLAIMS 1. A surface protective filmconprising a

ek e WA {070 s UL TSR BOAS f
g B B e S a2 s
sy oS B e o Bt 4o,

ester, (3) a coating filmof dinmethyl silicone oil,
cogiyeg @5}) ofz %lﬁfagqaﬁfgcomgrmngfan@nmmw galt off a fluorine based phosphoric
wat er - sol ubl e urethane resin and dinethyl silicone. 2.
aciphastes () aceatingdilmcafidinethy] siticone ofldaniy(4) o codtmignfilin, of a mixture
wherein the substrate film conprises a thernoplastic
ofjagdter-soBiblertmethane feaeandrdimnethyl sibedniel m according to
claim1, wherein the substrate filmis a polyester
film 4. The surface protective filmaccording to
claim1l, wherein the nonionic surfactant is a fatty
2.aci d’besdueface protective film according to claim 1, wherein the substrate film

comprises a thermoplastic resin.

3. The surface protective film according to claim 1, wherein the substrate film is a
polyester film.
4. The surface protective film according to claim 1, wherein the nonionic surfactant

is a fatty acid ester.

5. The surface protective film according to claim 1, having a layer of a

pressure-sensitive adhesive on the surface of the substrate film opposite the coating film.

6. The surface protective film according to claim 5, wherein the pressure-sensitive

adhesive is an acrylic pressure-sensitive adhesive.

7. The surface protective film according to claim 6, wherein the pressure-sensitive
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5. The surface protective filmaccording to claim1,
having a | ayer of a pressure-sensitive adhesive on
wo bw4ospoface of the substrate fil m opposite thRCTOROOINGS743
film 6. The surface protective filmaccording to
claimb5, wherein the pressure-sensitive adhesive is
an acrylic pressure-sensitive adhesive. 7. The surface
protective filmaccording to claim®6, wherein the
30 ok 31 WD 2004/ 052970
w%%ﬁ?ﬁ%%%%gfgﬁgﬁ%%ﬁﬂadhesive contains a plasticizer. 8.
The surface protective filmaccording to claimb5,
having an interlayer between the substrate film and

t he e re-sensi tiye adhesive |ayer. 9. The surface

8'pr ot@get %?1\%#@ch PI9 03138 é‘YIaiaﬁ@Of B‘gctPa‘Ek‘"’ﬁ%S{ hariag enqnieHayer between
coatin ilmnhas a cellophane tape peeling strength

the pu SHP%&?HRMHQ‘?L%SSQWZ*%W ig}.‘esqﬂ?éa@&rf ace protective
filmaccording to claim5, wherein a releasable film

is adhered on the exposed surface of the
pressure-sensitive adhesive layer. 11. The surface

9. pr ot Bretsupiacy proactive Ble pergrding & elbim 8.0whaxbiarthé poating film has a
rel easable filmis a silicone nold release treating

cellophane sapginedlingoitigagthenf ldrp¢rthap400Tg@4 sum.f ace prot ective
filmaccording to claim 10, wherein an antistatic
substance is coated on the surface of the rel easable
film 13. The surface protective filmaccording to

10¢| aiThelsurfabé pivtedivediar sdomdingt foeclsivr § a6Beredf a feleasable film is
pol arizing plate. 14. The surface protective film

adhfred) od ithéﬁge@bsedl saifatclof thé pelsurs saisRivelalipésiRabpdr 2i ng
pl at e. :

11. The surface protective film according to claim 10, wherein the releasable film is

a silicone mold release treating agent-coated polyester film

12. The surface protective film according to claim 10, wherein an antistatic

substance is coated on the surface of the releasable film.

13. The surface protective film according to claim 1, which is adhered on the surface

of a polarizing plate.

14. The surface protective film according to claim 1, which is used‘\for polarizing

plate.
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