4 1 DESCRI PTI ON O L- BARRI ER COMPCSI TI ON TECHNI CAL

FI ELD The present invention relates to a conposition
having an oil-barrier action and to a nethod of
produci ng the conposition. Nbre specifically, the
present invention relates td a conposition having an

oi |l -barrier action, Eﬁﬁgﬁﬁ%ﬁﬁk;on bei ng i ntended

for preventing oozing o bbricant used for a
sliding portion of a precision instrunment such as a
clock, a notor, or a lens systemof a single |ens
refl ex canera and to a nmethod of producing the
CUIPGHRAIGR COMRASITTENe, the present invention
relates to a nmethod of carrying out an oil-barrier
processing with such a conposition on the surface of a
sliding conmponent and the surface of another conponent

sﬁﬁfﬁg t & sl iding conponent. BACKGROUND ART For
ﬁ? u0|n1u?%F%?ional resi stance, a lubricant such as a

m ner 0|I |s eneraII used f Qr. sl i di
ﬂ}? rbrrel es to ﬁd@cgm nc?é’f far%ﬁ

of a ecision 1ns

as a clock a nDtor or a | ens system of S .
e A7 T o LS T ULt 3 A i s dcing
2 for preventing the sliding surface of the conponent
fohemcames ingl orHowwesr  spetd fiasdi loantt s RygRant |3nygption

the form
relates to a composition having an oil-barrier action,

the composition being intended for preventing oozing out
of a lubricant used for a sliding portion of a precision
instrument such as a clock, a motor, or a lens system of
a single lens reflex camera and to a method of producing
the composition. Furthermore, the present invention
relates to a method of carrying out an oil-barrier
processing with such a composition on the surface of a
sliding component and the surface of another component

adjacent to the sliding component.

BACKGROUND ART

For reducing frictional resistance, a lubricant
such as a mineral oil is generally used for a sliding
surface of a sliding portion of a precision instrument
such as a clock, a motor, or a lens system of a single

lens reflex camera. Such a lubricant is indispensable



a fluid, so that the lubricant may be oozing out of

the sliding surface to surroundi ng conponents. In the
configuration of the above precision instrunments, two

or nore conmponents are typically arranged in a narrow
area. Therefore, oozing of the lubricant may |lead to
adhesion of the |ubricant on ot her ¢ onent s around
G SN L ioh etk LR (TS, O UG VAN TE f FO
viscous material in general, so that the | ubricant
terdsinia adlowenkat e theusubgd cens Hiskgenerad 1yt A& the form
machi ne may break down when the |ubricant oozes out

of fihe desd ethay ethe Flulihierarr egayt hee omzd ingy ofut hef the

| ubri cant decreases the retaining tinme of the
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reapp ng the lubricant will be increased. For this
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onent or conpon acent to t
sliding conponent of the precision instrunment_t
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conposi ti on has been_ prepared by dissolviqg or .
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used by being applied and dried on the conponents
arburtce theosl ¢aninges wiker afmpdreent s dd repne obponehiding
so as to prevent the |ubricant fromoozing out and to
keempdrhend Ubmb cetd rivdrd, desiutert carea foraavisngus Baterial
period of time. The |ipophobic conpound nay be a
fiisdnater, pod yrmst ofha Thwier défiat edendosphogteshelate
dust or the 1ike. Thus, the machine may break down when
the lubricant ocozes out of the desired area.
Furthermore, the ocozing of the lubricant decreases the
retaining time of the lubricant on the sliding surface,
so that the need of reapplying the lubricant will be
increased. For this reason, an oil-barrier composition
is applied on the sliding component or components
adjacent to the sliding component of the precision
instrument to prevent the lubricant from ocozing out.

The oil-barrier composition has been prepared by
dissolving or dispersing a lipophobic compound in a
medium and is used by being applied and dried on the
components around the sliding surface of the sliding

compconent so as to prevent the lubricant from oozing out

and to keep the lubricant on a desired area for a long




conpound having one or two or nore perfluoroal kyl
groups. In addition, the nediummay be a fluorinated
aromati ¢~ hydrocarbon conpound such as

chl or of  uorocar bon (CFC), perfluorocarbon (PFC), or
met a- xyl ene hexafl uori de. However, the fluorine

regul ation restricts the use of CFC because of its
eesiecdedt tdyieng ABEI dAPOPROPAGIFPIBRYNBFREKaESahi gh
gl obal warm ng potential, so that the use of PFC w ||
fé v rfiactterd gfolgmdr anmentfdluo dinsrgst ik sBes] ikt em
fluorinated aromati c hydrocarbon conpound has
RARIcRMR IHa iy Grey o ar@ltid inote g Racraral Kiiusyroups.
an aqueous oil-barrier conposition prepared using an

oUeQs (RG] ump havd NGy ond NiHdience v i ed aromatic

envi ronnent, has been denmanded in the art. However,

nong t he above |ipophobi.c co u [ n
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nore _ perfluoroal kyl groups has or sqlubility.
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effective ingredient having the required ampunt for
exer t iHuyasrougHht hei § 1wl ¥ e rr st ¥l kath cee Taintot s pehe use
di ssolved in the nedium In addition, the addition of

a fhydro tardenrse siff fiact aodtorfeordest mbi drig atdtoren eads to
problens in that the oil-barrier perfornance or

dWaliildd,y fmd Itfas FOhidMSj s vsrmel rap gastsarit el i nso
which a fluorinated polyner 4 is dissolved in an

queoys redidm s thes 6,1 disd osed & SO tdaned0dl
preventi ng oozing of a flux for soldering (JP
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compound has problems in toxicity, workability, and so
on. Thus, an agueous cil-barrier composition prepared
using an agueous medium, having no influence on the
environment, has been demanded in the art. However,
among the above lipophobic compounds, the fluorinated
polymer, or the fluorinated compound having two or more
perflucroalkyl groups has poor solubility in water.
Therefore, when an aqueous medium is used, an effective
ingredient having the required amount for exerting enough
0il barrier performance cannot be dissclved in the
medium. In addition, the addition of a hydrocarbon
surfactant for solubiliéation leads to pfoblems in that

the oil-barrier performance or durability falls. For

instance, as a composition in which a flucrinated polymer



constructed by dissolving a solid ingredient in a

vol atil e sol vent such as isopropyl alcohol even in a
solid state or a liquid state at room tenperature.

Thus, the isopropyl alcohol in the flux can be

vaporized by heat at the tinmk of soldering, so that

only the solid ingredient remajns on the substrate of

a prHdERALVedrHgr efbradueHes SR Whest e reguiiscpsed

hi gh i pophobic property, conpared with the

aidmprerirt lem acid @rraventiang ledginmamt ani bk i Somnsoldering
obj ect of the present invention. In the above

r efreriences 4 B3 b )sur Hatieantr, tther €liuk fdesedlhkd itthati s
it is preferable to use a non- fluorochem cal cationic
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on at ons |n its nolecule or a non- fluorochenm ca

anlo surfact nt h in
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fluorochen1cal surfactant Furt hernore, there

IR RhRT (ol HAMIS AL S Hork TN ORperaGare. Thus,

surfactant contained in the surfactant is preferably
firheam 1 P 1P 181098 Isohteds si i e rekpectan ¢ Hea ks Brd the
amounts of fluorochem cal surfactant and

noretf latordoheninoalof sspidetang, $o Thdateromby dshe tdeked
is described that it 1is preferable to contain the

nefy fd Udrac hesifiad s Son sthd agliledt r 2 eof hanptdguct .
fluorochem cal surfactant. The reasons for containing

e AofsAd uoniachen cadosyrd et Addui FOre iigh theophobic

fl'uorocheni cal surfactant is that an enulsifying

apcrtopoenrtas}, t@&nﬁéf@d %1%%@chfi—'ﬁlgrffgr action to the

lubricant, which is an object of the present invention.
In the above reference, as a surfactant, there is
described that it is preferable to use a non-
fluorochemical cationic surfactant having an alkyl group
with six or more carbon atoms in its molecule or a non-
fluorochemical anionic surfactant having an alkyl group
with six or more carbon atoms in its molecule in addition
to a fluorochemical surfactant. Furthermore, there is
described that the émount of a non-fluorochemical
surfactant contained in the surfactant is preferably from
50 to 80% by mass with respect to the sum of the amounts
of fluorochemical surfactant and non-fluorochemical
surfactant. In other words, there is described that it

is preferable to contain the non-fluorochemical



conposition is excellent and the handling nature of
the resulting conposition is excellent because of

high dispersion stability of the |ipophobic conpound.
Furthernore, in many cases, structural conponents

havi ng their respective sliding surfaces to be treated
with oil-barrier agents have a r naLniqg oil..c ntent ...
SUEhaciaeng prass thien thead Juor M§i92 Lo STEd A A -

been adhered on the sliding surface since the
peecedisng ost @ew taiméingdithg praass Ingesdsitiga lHshafactant
the conventional oil-barrier conposition cannot form
@ogeathag finlemfamcrivehearies thawimgdta tr drmitiiatg agi |
content. Therefore, for treating such an area with
%R%l%%‘ﬁ%g QRali N lathaiid &fimeAgiimarfuiRict ursirRy nesd

or the“stép of renoving the remaining oil content by
washi ng .t.he t t t it

R 5 0o Pk d & I Ry Bature jof the
advance. For instance, .as an uequs_ oil -_ bargi.er
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conposition in which a fluorinated phosphononoester
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in an aqueous nmedi um (JP 2000-1669 A). In this case,
the ddrtermiaere canpasany ore$es, excedtioniak tABIPENL S
in 6 water, but contains no fluorochem ca
snfiaet aMei rThusspedthieree aripiasintg onukdesepss its surfepeted
tensi on enough to prevent the formation of a coating
fditR Q1R Qiiler GRIURIYE HAMRI NI RgnDim i silr femetent such
Therefore, there is a need for the step of renoving

e S QRiU NG 101 | 1EARIERL. the 0il content has been

adhered on the sliding surface since the preceding steps
including press processing. However, the conventional
ocil-barrier composition cannot form a coating film on the
area having the remaining oil content. Therefore, for
treating such an area with the conventional oil-barrier
agent, there is a need for the step of removing the
remaining oil content by washing the component to be
treated with a halogen-based organic solvent such as
trichlene in advance. For instance, as an agqueous oll-
barrier composition, there is disclosed an oil-barrier
composition in which a fluorinated phosphomoncester
compound having one perfluoroalkyl group is dissclved in
an aqueous medium (JP 2000-1669%9 A). 1In this case, the

oil-barrier composition has excellent solubility in



Besi des, the fluorinated phosphononoester to be used
has a phosphate noiety and a fliioroal kyl group
noiety. At the tine of applying on the conponent, the
phosphate noiety is absorbed on a netallic conponent,
allowing the fluoroalkyl gréup noiety to be in a free

state. Therefore, the resulti coating fdl fter
HPGERG HES CHOOP TRanES Janese TeBsared Wi'eH RS of FPUS"
barrier reagent using the fluorinated polyner. As

ibsc cobpesabopa, keEpss 14§ SMrdeCeoft ofifd Ofr &HGMEh to
invention is to provide an aqueous oil -barrier

peRpesitt ithie Esirmgtdwnagfeaus omdingmt Iln o it cdd of
envi ronnental inpact. Wien such an oil-barrier

COMResit irefalis iaRPbed har eundadee sthdragosuysf aheref ia a
preci sion instrunent such as a clock, a notor, or a
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conpo

ol I"-barrier sition effectively prevents a

|_ubr.i cant &{o 00zi,n out . h IdeRargd 8l sed has
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even though a conponent havin Egt remai ni ng_.oi
SoRPERPPlicn TS hresEchid TG VA EPUR Mo At
previous step is directly treated with the oil 7

Isdwer itémec ofpeeiplivémg DIrSCHESURFFORETHE |TMWENTIORETe
present invention has been made for solving the
alod\eeymant iabived berdolkirers mertch lan olyjcagtorsintt her pravsiarg the
invention is to provide an emulsion type oil-barrier
GAMRATIAIIKYN, gritGlpleidigt va HRolhaTen (AL antstiatieng a
Therefore, the resulting coating film after drying has
poor adhesiveness, compared with the oil barrier reagent
using the fluorinated polymer.

As described above, it is an object cf the present
invention is to provide an aqueous oil-barrier
composition using an agueocus medium, which is free of
environmental impact. When such an oil-barrier
composition is applied around the sliding surface of a
precision instrument such as a clock, a motor, or a lens
system of a single lens reflex camera, the oil-barrier
composition effectively prevents a lubricant from oozing
out. Such an oil-barrier composition exerts an excellent
cil-barrier effect even though a component having the

remaining cil content such as press oil being attached

from the previous step is directly treated with the oil-



polymer unit (a'); a surfactant (B) containing 50% by
mass or nore of fluorochem cal surfactant (B') with
respect to the total mass of the surfactant (B); and
an aqueous nedium (C); polynmer unit (a'): a polyner
unit of an unsaturated ester 7containing a

pol yf |l uoroal kyl, group, or a polyner unit of an

At At I RSt dr Wbnt ai ni ng a pol yfl uor oal kyl group
havi ng an etheric oxygen atominserted in a
carbon-carbon bond. In the oil-barrier conposition
according to the present invention, it is preferable
tIERCIds RO QRTETHE ANVENTIGN n t he pol ymer unit (a') at
a ratio of 90% by nass or nore. In the oil-barrier

CONMPOSiHd Qb SELOF i Ngett 1 dhena PrioseNtmbd¥enbt 080l vingSthe
preferable that the polyner (A) be constituted by

% Imé‘i‘{q.it&enfl%r@glm,i ciha@rsnt 'e@@ldfrefhémf%fesent
al). I'n e ol |l -barri1er conposition according to the
8 present jnvention,.it is rg{erable t hat, th .
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surfactant (B1) only. In the oil-barrier conEosition
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that the polynen unit (a') be a polymer unit of a
qunipowetd uteidt ekentied pnfisetand] | Bl mpritarimiing ((0% by
CH2=CR COO- Q1-R (1) .

mass or more of fluorochemical surfactant (B") with
respect to the total mass of the surfactant (B}; and an
agueous medium (C);

polymer unit (a’}): a polymer unit of an unsaturated ester
containing a polyfluoroalkyl group, or a polymer unit of
an unsaturated ester containing a polyflucroalkyl group
having an etheric oxygen atom inserted in a carbon-carbon
bond.

In the oil-barrier composition according to the
present invention, it is preferable that the polymer (A)
contain the polymer unit (a') at a ratio of 90% by mass
or more.

In the oil-barrier composition according to the
present invention, it is preferable that the polymer (A)
be constituted by polymer units, all of which are the

polymer unit (a').

In the oil-barrier composition according to the



wherein Ql, R ,and Rf have the foll ow ng neanings.

Q: A single bond or bivalent connecting group. Rl. A
hydrogen atom or a methyl group. Rf: A pol yfluoroal kyl
group, or a polyfluoroal kyl group having an etheric
oxygen atominserted in a carfbon-carbon bond. In the
oi |l -barrier conposition according to the r esent
ISR tor, N Y&n § 19Ty ftoridbIBF AHRRIR Wffedd® ANt
(C be water or a mxture of water and a water - 1
s@)ulblee comyarsiad sof vidre Havdnaghemdoid i it qant @)
to 200C. In the oil-barrier conposition according to
tdre y.present invention, it is preferable that the
surface tension of the conposition be 30 mMNVm or |ess

at roofy ¢idmef PRl £r {2P Qompdb {tho®i dchHeFdi®g to the

conposition according to the present invention, it is

pr.ef er abl. . t he acc : [ t :
B S el i e S R b e L e g B paoni
10 ,pmor less. Further, according to the present

i (% énProR, PORUFET P§1ﬁr83i8e8°9p ﬁo&%ﬁﬂéseﬁ%ed by th?
manuf acturing an oil-barrier conposition
divarlaetiarg Aermid a nthudi ng: synt hesizing a  pol yner

(A) by emul sion polynerization in the presence of an
efi-SRf C@p~Qarkl addilhg a fl uor ocheni cal surfactant

(B') to the obtained polynmer (A). In the nmethod of
neadeaat Wli, ng*asnai RE beavd ethe following meanings.

Q': A single bond or bivalent connecting group.

R': A hydrogen atom or a methyl group.

Rf: A polyfluoroalkyl group, or a polyfluoroalkyl group
having an etheric oxzygen atom inserted in a carbon-carbon
bond.

In the cil~barrier composition according to the
present invention, it is preferable that the agueous
medium (C) be water or a mixture of water and a water-
soluble organic solvent having a boiling point of 40 to
200°cC.

In the oil-barrier composition according to the
present invention, it is preferable that the surface
tension of the composition be 30 mN/m or less at room
temperature (25°C).

In the oil-barrier compesition according to the

present invention, it is preferable that the accumulated



. conposition according to the present invention, it is
preferable that the polyner (A) be synthesized by
enmul si on polynerization in the aqueous nmedium (C) in
the presence of the fluorochem cal surfactant (B').
According to the present invehtion, there is provided
a met hod of subjectlng t surf e of a slidin ‘1 the
SOOI R Corp it | e reluithi i
conmponent to an oil-barrier treatnent, t he net hod
i ot gt orappt yihgrrarcoideddrri er conposi tion
according to the present invention on the surface of
a conppnether, f ottoneindyt dryhagpoessobj eovénygien, athere
heat treatment. Further, according to the present

gj‘ﬁdﬁme& herget h&d RS O Ac COFDOG et , o I iodr t Se R
sI| ng conmponent or a conponent adjacent to the

sI| onpone b d LecthRda
SR e e n%%?wa%%%lr%%@m PEMCrEELL

|nvent|on surface of t 10. co ne

by deed b B g f%h??u%?f}”?%%%ﬁ%% %Tpﬁ%j%“?:aﬁm of
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constituting units i.e. polyner units (a) Note that,

i (B'Hheof alheowibrigyireed mollyfiaror @al kyl group and a

pol yfl uoroal kyl group having an etheric oxygen atom

i nserted tRethetsadbof-sanbbacbonidngwehl ocbé-barrier

generically referred to as a "R f group”. An al kyl

o o el 3R ab&ytd Of @ Upo heivé ngré8ert hentenbkygenit is
atominserted in the carbon-carbon bond will be

preferable that the polymer (A) be synthesized by

emulsion polymerization in the aqueous medium (C) in the
presence of the fluorochemical surfactant (Bl .

According to the present invention, there is
provided a method of subjecting the surface of a sliding
component or a component adjacent to the sliding
component to an oil-barrier treatment, the method
including: applying an oil-barrier.composition according
to the present invention on the surface of a component,
followed by drying or subjecting to a heat treatment.

Further, according to the present invention, there
is_provided a component, which is a sliding component or
a component adjacent to the sliding component, obtained
by a method of subjecting to an oil-barrier treatment

according to the present invention, the surface of the



generically referred to as an "al kyl group which may

contain an etheric oxygen atonf. An acrylate and a

net hacrylate will be generically referred to as a

(nmeth)acrylate, and the sanme applies to other

(nmeth)acrylic acids. The pol §fer units (a 2 ) are

pol ymer units of an unsaturated ester containin
qé}@ﬁnt

ROGFUHE BRI HHOlArt 9% fre seht la RFIGUS thavi

| east two hydrogen atons of an al kyl group, which nay
contain an etheric oxygen atom substituted by
fluorine atons. When represented by [(the nunber of

fipsor iNeEmtiss AR ARIoWr orHE) /INVENTIOber  of
hydrogen atons contained in the al kyl group, which nmay

cont ai c yﬂ@nu?é L&y NohPerst {AEt U €
corresfp}é%gtfﬁigyh?%ft b gr ougf)gﬁ]}ex 100% the nurrberaof

fluorine atons in the f
Ieagsﬁfmeéb(%oe% rlplanrc-]tlscpu“;l rﬁy pr eri‘ er aﬂbtftymaqe llﬁﬂgeast J88‘%/9
as the oil- barrier perfornance can gf ig Y
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etheric oxygen aton1nay i ncl ude, an Rf
ity i aiep kY o xaso iy fansbr R AN BHO 1R kyls‘lwl%\shavmg
oxypol yf | uor oet hyl ene or oxypol yfl uoropropyl ene. The
Gar arheminbesxofert het d igrsoupt 6 jpx effer abd sbdnoradben bond
14, particularly preferably from6 to 12. Wen the

Garnbone i@fltherdferadicd sasM4 hirf threugbavern
ranges, t oi |l -barrier performance is sufficient,
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group may be
atom inserted in the carbon-carbon bond will be
generically referred to as an "alkyl group which may
contain an etheric oxygen atom". An acrylate and a
methacrylate will be generically referred to as a
(meth)acrylate, and the same applies to other
(meth)acrylic acids.

The polymer units (a!) are polymer units of an
unsaturated ester containing an RY group. The R® group
represents a group having at least two hydrogen atoms of
an alkyl group, which may contain an etheric oxygen atom,
substituted by fluorine atoms. When represented by [(the
number of fluorine atoms in the R group)/ (the number of

hydrogen atoms c¢ontained in the alkyl group, which may

contain an etheric oxygen atom, having a structure

corresponding to the Rf group)] X 100%, the number of



a straight chain structure or a branched structure, a
straight chain structure is nore preferred. Wen the

Rf group is of a branched structure, it is preferred
that the branched noiety is_present at a term nal
portion of the Rf group andts a short chain with
froml1l to 3 carhon_ atqmrs. Further [,ne.a o
e s, eLeE Po iRl ¥ oPTPHR fPuBFERE N SF thast 0%
term nal portion in the R. group. Ex les of .the .. _
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whi ch the fluorine atom my be present as described
akad arapenidmdace Starudteured ssiigh 08y SGRIEER- | CF2H-
CF2C1- or (CF3)2CF-. The Rf group in the present

i nventih o Hesr pPredfanmaly of ey fRiugrealk yavgngugn etheric
(hereinafter referred to as a RF 12 group) which may
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hydrogen atons of an al kyl group, whic may
cont ai.n .an_et heri c oxygen hstituted by
ﬂwmwgaﬁooq%aﬁé%ﬁt%éygﬁ{%é?ﬁue&perfor mance is
easily devel oped.. The carbon numher of rtOhe lF%:neqro%e
0% YBSHef e aF FHoRE (/F Péffy%glﬁf S S VP et et ably
from6 to 12. Wen theg carbon nunber_ of theg?F%rqluQ: 14
i hiarhimumaeare ahdhe Rangeoupt e sireisdakiler Tro © 1%
performance is sufficient, and the polyner units (al)
areer teiasilar 1ol e feach b Rurf e | 6 ate hbligh Whied Rbeg CRRPOD
may be of a straight chain structure or a branched
stumpsdtires fHeoom?® yheupi ewpeinhinf thheabblebasnges, the
performance, a group of a straight chain structure is
Y ef 85 80 e TS RFo QWML | S5 sufficient, and polymer units
(al) are easily obtained. Although the Rf group may be of
a straight chain structure or a branched structure, 2a
straight chain structure 1s more preferred. When the Rf
group is of a branched structure, it is preferred that
the branched moiety is present at a terminal portion of
the Rf group and is a short chain with from 1 to 3 carbon
atoms. Further, a chlorine atom may be present instead
of the fluorine atom at the terminal portion in the Rrf
group. Examples of the structure of the terminal portion
of the Rf group in which the fluorine atom may be present
as described above may include a structure such as
CFsCFy,—, CFzH~, CF.Cl- or {CF3),CE—.

The R? group in the present invention is preferably

a perfluoroalkyl group (hereinafter referred to as a RF



preferably a group having substantially all hydrogen
atons of an al kyl group substituted by fluorine atons
(i.e. a group containing no etheric oxygen atom,
partlcularly preferably a strai ght chain group
represented by F(CF2)n- [wheféin n is an |nteger of

from 6 to 12] SpeC|f|c exa l.es .of the
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thereto. Further, in the fol | ow ng SpeCIfIC exa
IR T s FOrd MG ERI R AR 1 A1 Sorerh & GtRpevhich
are also included. Exanples of the Rf group

et ajcmmmcaretdrtemmdsaxwgeitcam,omubﬂ;ﬂl}‘detqmeby
foll ow ngs. C2F5-, C3F7- [including both F (CF2) 3-

and; (G éggﬁs|asG§ﬁﬂt&1¢EﬁﬁMﬁéﬁlﬁaﬁfﬁbmbnce is easily
(GF3) 2CFCF2-. (CF3)3C and F(CF2) 2CF(CF3)-]. C5F, I -

A S e e et
TR e H el R A e o

g oF21-1 C12F25 C15F31 ereln t IS Ay s
YR efer  Hherr Gl Catrg’oi‘B)nu“@ﬁdf § Whefer
s is an integer of froml to 15) Ies of the Rf
Jrreuplwe al angrs an-k mltbab&w%rp%ﬁ%?ﬁmwmkst he
foll owi ngs. F(CF2)50CF(CF3) -
Hlﬁﬁﬁiﬁéﬁzwnml@@m-qnits (al) are easily

F[ CF( CF3) CF201t CF(CF3) -, F[ CF(CF3) CF201, CF2CF2-1
obtained. Further, although the RY group may be of a

straight chain structure or a branched structure, from
the viewpoint of the oil-barrier performance, a group of
a straight chain structure is preferred. The RF group is
preferably a group having substantially all hydrogen
atoms of an alkyl group substituted by fluorine atoms
(i.e. a group containing no etheric oxygen atom},
particularly preferably a straight chain group
represented by F(CF;),- [wherein n is an integer of from
6 to 12].

Specific examples of the R! group may include the
following structures, but are not limited thereto.
Further, in the following specific examples, groups
corresponding to structurally isomeric groups are also
inciuded.

Examples of the R' group containing no etheric



F(CF2CF2CF20) , CF2CF2-, F(CF2CF20), CF2CF2- (wherein s
and t are independently an integer of from1 to 10,
and preferably an integer of from1l to 3 as the

pol ymer units (a2) are easily obtained. Reference
synbol "u" is an integer of lf{rom2 to 6. Reference
synbol "v" is an integer_of froml1l to 11, and

YRS A PR A TS Fe it L4 W9y 4 as the pol yner
units (a') are easily obtained. Reference synbol "W
iGaFan, | Gtlaged intluddnglbord FACFahet mnd ef&)yChnl - CaFs™
integer of froml to 6) as the polyner units (a') are
gasidyudihipimert,) As, t heFpolCyTE,—uni€B: )(&-) aace easily
obtai ned, the 14 polyner units (al) in the present

IENeNY Lep @k —pr ef.et abl i ol vdeg Ui hsc@lr8l I isomeric
group-containing (neth)acrylate represented by the

Tl ul ng, ol dil) . CRECRCEURHD RY (dy. uberein and
t%guga;gnbn%éh LIS TR f%% e & 30)V\n\g@ng ’
meani ngs. A single bgnﬁn.or bi val ent__connect.in
G ) CRACEA TR oo EaE BT omior IR ey o aUE = An
Rf group. QL in the fornmula is preferably a bivalent
GrSFEf I © CARRE iSHFYrvuE (GreilClverly Segreralbigtzis
those to be nmentioned in the follow ng specific
&afiphes C1 a1t n HBeF2.f ol wheaeis présepnbliptgger of from 1
pol yfl uoroal kyl group containing no etheric oxygen
atcomg pardnd ulGF4) yCpe el g alfWieaeipesf Laornab kyeggroos
contai ning no etheric oxygen atom
from 1 to 15).

Examples of the Rf group containing an etheric
oxXygen atom include the followings.
F(CF,) sOCF(CF3)—, F[CF(CF1)CF20]sCF{CF3)CFCE2—,
F[CF(CF3)CF,0]tCF(CF3)~, F[CF(CF3)CF0],CFCF2—,
F(CFzCFzCFzO)VCFQCFz—, F(CFzCFzO)wCcm.Fz— (wherein s and t
are independently an integer of from 1 to 10, and
preferably an integer of from 1 to 3 as the polymer units
(a’) are easily obtained. Reference symbol “u” is an
integer of from 2 to 6. Reference symbol “v” is an
integer of from 1 to 11, and preferably an integer of
from 1 to 4 as the polymer units (a*) are easily
obtained. Reference symbol “W” is an integer of from 1
te 11, and preferably an integer of from 1 to &) as the

polymer units (a’) are easily obtained.

As the polymer units (al) are easily obtained, the



The foll owi ng conpounds may be given as specific:
exanples of the Rf group-containing (neth)acrylate
represented by the fornula (1).

F( CF2) 8( CH2) 2000C( CH3) =CH2, F(CF2)8(CH2) 2000CH=CH2, F
(CF2) 8 (CH2) 30COCH=CH2, F (CR2) 7CH2000CH=CHZ,
F(CF2) 10( CH2) 200QC( CH3) =CH2, , ,
wayﬁmqﬂcgma )CH@)géﬁzpresent invention are

(CF3) 2CF( CF2) 6( CH2) 20COC( CH3) =CH2, o

(1R BSIRN(ICHADH2CHB) 1 t § GHD )2 (ROO0H oxHE O TTHRd T A9y ner
units (a') in the polyner (A) may include one type
Ofeh icOf 14t® Bspr@sentypasy The A5l 1polygefolm)lamyl) :
contain polymer units other than the polynmer units

(éﬂ)iﬁ@@ogo yres unhts other than the polymer units
(al”) are not particularly limted, as long as they

R L S TR e L

referred to as other nononers) Such other nononers
MR~ beEhpl oyed from known or well known conpounds,
aqd one or nore tzpes of such conmpounds may be used.

SKich Potstiend Iep $ rad VErlemdr AANPeSE e SFFHom t he
group consisting of polyolefin unsaturated esters
fich ra$ vabrogere saeind cesteems thyds gtnmat.ed esters havi ng
epoxy groups, conpounds having vinyl groups, conpounds
hefvi gy &fi Beogpoups and pol yneri zabl e unsat ur at ed
groups, conpounds having silicon and pol yneri zabl e
unsat ufati€f the formula is preferably a bivalent organic
connecting group, particularly preferably those to be
mentioned in the following specific examples. Rf in the
formula is preferably a polyfluoroalkyl group containing
no etheric oxygen atom, particularly preferably a
perfluorcalkyl group containing no etheric oxygen atcm.
The following compounds may be given as specific examples
of the Rf group-containing (meth)acrylate represented by
the formula (1}.
F{CF2)g (CHz)20COCH=CH;, F{CF2)g{CH3)20C0OC (CH3)=CHz,
F{CFs)g (CHz) 30COCH=CH;, F{CF2)-CH0COCH=CHz,
F{CF2)10(CHz) 20COC {CH3) =CHz, H(CF2)g (CHz)20C0C (CH3) =CHg,
(CF3) 2CF (CF2) g (CH2) 20COC {CH3) =CH,, F{CF2)sSO;N (CHzCH2CH3) ~
(CHz) 20COCH.=CH;.

The polymer units (a’) in the polymer (&) may

inciude cne type only, or of two or more types. The



groups, and conpounds havi ng substituted am no groups
and pol ynerizabl e unsaturated groups. Wen the
polymer (A) is a copolynmer containing a polynmer unit
other than the polymer unit (a") , the ratio of the
pol ymer unit (a') in the poliﬁer (A) is preferably
80% by mass or nore, particul arly preferabl %?96
pedymedr (fdr @Y CHHE FRE Y&fe%ﬁlél ﬁ%@}% b*)
in the polymer (A) is within the above range,
@dlywrrrmenwpe&af or-mebee PPLYRRr ol barPTier than “the
conposition is favorable. The fluorine content in the
pallyieir A)itaf tdte kGe poespatticuéatilgn limipesf eesbllpng
30% by mass or over, particularly preferably from 45

a% %qhé’}p)éﬂ@%ﬁalﬂnfeﬂ hehitfd war inendrieanthdviidie
polymer (A) i's Within the above range, the oi

bar rJ err:Lpz“i‘:ll:)]lhr r[ﬁ{lscaecﬁattgbeegq:'ml.l e% d 8o ©0 %% tionis

e nass averag ar wei ght t he
ymer A is pr bly fr x 103 to 1 X ol
im.etr A b nqqf?%ef RN —
addltlon i f the pol ymer is a pol%nEr contalnlng
mmlome%m@ypdweympl%fﬁ%r%dww%o & e HH%her

units may be linked in either of a block fashlon or a
rcamgamfdshiaont e tdcward ytyres erfabiych i eiepyndsy may be
random fashion. In addition, the accumul ated nean

diseret er of the enul sion of the polymer (A) in the
conposition is preferably 10 pmor |less, nore

preferally SHuR Goh&ssSrs Sté |preabsfalpl ¢f €6 bbtyed Prom

or | ess, especially

the group consisting of polyolefin unsaturated esters
such as acrylic acid esters, unsaturated esters having
epoxy groups, compounds having vinyl groups, compounds
having amino groups and polymerizable unsaturated groups,
compounds having silicon and polymerizable unsaturated
groups, and compounds having substituted amino groups and
polymerizable unsaturated groups.

When the polymer {(A) is a copolymer containing a
polymer unit other than the polymer unit (a'), the ratio
of the polymer unit (al} in the polymer (A) is preferably
80% by mass or more, particularly preferably 90% by mass
or more. If the ratio of the polymer unit (al}) in the
polymer (A) is within the above range, the oil-barrier

performance of the oil-barrier composition is favorable.

The fluorine content in the polymer (A) of the



preferably 0.1 pmor less. If the accunul ated nean

di aneter of the enulsion of the polynmer (A is 10 pm
or less, the polyner is excellent in dispersion
stability as an emulsion. In this case, therefore,
there is no possibility of Aéquiring an additiona

operation such as re-stifrri at_the tine of
R S Qi S i T TP Dot ey dREet <°F rOVRe
honogeneity of a coating filmafter _the application

practeissy Lankly tiee terabhy Howsi 4 112 Y2 hdey 1S o 11T the
barrier performance may fall. 17 Here, in the present

i FIM et i rod , ¢ diitee rete clnmut 1o golo hreer di et erwiefibn sthe above
particle dianmeter at a point where an accunul ation

VG F eaedes: POYardher pectdthaiéOoLUutve dbl-barrier
determ ned as fol |l ows. e group of particles is

) jts i size distribution is
35?@&%?%%%SQT%%nfgfiéég%fél vol ume of the group of
particles is set to be 100%to determpe th
accunmuf 3% i BASEuP VBT 25RMR ﬁﬁ%g?fi%%l%?gtﬂé g?%sgﬁ%ymer
invention contains a surfactant (B) ag&ran aq eouig 1
neYi uks (kyeferalby tFpmt b Xthe dfredent) onBd g&ﬂ‘} FY
(A) . The polymer (A) in the conposition is | ,
et B by of sperbed 587 par th ol d97in meadaybbens 1f the
medi um (C) descri bed bel ow. The concentration of the
el Wiesr (4) | hsthepcbppesi toona bfiinhhetpe esenmore polymer
invention is preferably fromO0.01 to 10% by nass,
Ritsul asdy pRighesabiyefpoMyRed 1080 MyyMBEslihketihen

concentration of the polyner (A) is within the above
either of a block fashion or a random fashion,
particularly preferably linked in a random fashion.

In addition, the accumulated mean diameter of the
emulsion of the polymer (A) in the composition is
preferably 10 pm or less, more preferably 6 um or less,
still more preferably 1 um or less, especially
preferably 0.1 um or less. If the accumulated mean
diameter of the emulsion of the polymer (A) is 10 pm or
less, the polymer is excellent in dispersion stability as
an emulsion. In this case, therefore, there is no
possibility of requiring an additional operation such as
re-stirring at the time of application. In addition, the
polymer excels in the homogeneity of a coating film after

the application process, and there is no possibility that

the oil barrier performance may fall.




range, the oil-barrier performance of the oil-barrier
conposition is favorable and the conposition is al so
favorable in the cost when the oil-barrier treatnent
is performed using the conposition of the present
invention. In the present in¥éntion, the surfactant
(B) mainly contains a fluorochen1cal urfactant

wher e HERE /ATt RERREIT SkFFRIbT Mt ( Aottt

50% by mass or nore with respect to the total nass of
e rs Wk ifaansttan ke sB)Lo As Hagrt sl q E ameaiciiocterd gint
surfactant content is wthin the above range, the

s rac tanta dayncattiam eumen-rdd amgrocdin cadhe
surfactant (B 2) . The surfactant (B) preferably

%%Lﬁ‘dﬂsaﬂlnﬁﬂ fduarochemaal rsiHd Ao (1Bwd N car group
anount of 90% by mass or nore with respect to its

bl t
sur%ﬁéﬁgi€1?4g¥} §g%ﬁﬁﬁ%fu5¥g%ﬁﬁﬁﬁ é?%uﬁiﬁﬁ (B')
[f th fI h I t (Bl t
sl ochen el sunfecta (60 conent s, Jesvs
t he surfactant (B), the deS|red oil barrie

S GRS GRATHOIC KRS O s %eckO AR KO ey TG fnine the

oi |l -barrier conposition is useless because of its poor
cGurcadmd Jiabhion Examgd.es of the fluorochenical surfactant
(B) of the present invention may include, an ionic

sur f actigatcorsys Ngh $h uof | tiee g pESenOr imvenni omi contains a
surfactant having fluorine atons. Further, the

fdarpaham caly said amt aduedls )méﬂilyuxbe((a)nylmfamutlon to
ani oni c quorochen1caI surfactant having Rf groups
angd, and ANl G ArounRsy I b G Nty ONTHd polymer (A) in the
composition is preferably dispersed as particles in the
agueous medium (C) described below. The concentration of
the polymer (A) in the composition of the present
invention is preferably from 0.01 to 10% by mass,
particularly preferably from 0.1 to 5% by mass. If the
concentration of the polymer (A} is within the above
range, the oil-barrier performance of the oll-barrier
composition is favorable and the composition is also
faverable in the cost when the oil-barrier treatment 1is
performed using the composition of the present invention.
In the present invention, the surfactant {(B) mainly
contains a flucrochemical surfactant (BY), where the

fluorochemical surfactant (B!) amount is 50% by mass or

more with respect to the total mass of the surfactant



cationic fluorochem cal surfactant having Rf groups
and cationic groups in conbination, an anphoteric
surfactant having Rf groups and cationic and ani onic
groups in conbination, and a _nonionic surfactant
havi ng Rf groups and hydropﬂlllc groups in

conblnatlon les of tr ena s of rache
celt)i onif® §&r?§bt §%H%fq ﬁéf%ﬁ AR is

(Regi stered Tradenmark) 19 S—121" manuf act ur ed by

SE tVI1CHEM Ghoty. range, ,the W%f%\fa'éamﬂe mayrgontain a non-
manuf act ured by 3M Co. and "Megafac F-150",
nBnuS et ke Ay Dat fa gpamt | (B°)& Ofbei saksaknent (B)
Exanpl es of tradenames of fluorochenm cal anionic

%ﬁé@@fa’%@w FBYrd 16d udee ¥ BURRBENRegi s¢eredctant (B') in
ademark)” S-111", manufactured by SEIM CHEM CAL

of I t 4
it %‘%’3%?&4?@2%% e T

&t é\‘%gﬁnc%“z TR SR YR DIDRRN dk &

hanes o
fl uorochem cal anphoterlc sur f act ant Iud

"BUHRA E T Re B st BF bl HHEHRPRY e@?ﬁ%g"sur %ﬁgﬁﬂ

(Regi stered Trademark) S-131", nanufacturgd by SEIM
CHEM CRf Coe, fLm@roch@mygaédéu{ﬁ@gtémr éB) W%ﬂ? RE
FX-17211, manuf act ur ed by 3M Co., and "Megaf ac

(IRegps stleseds T% atshe s k3 ﬁiﬂHOfespaﬂUfEﬂtUhedtbyal mass of
Dai ni ppon Ink & Chem cals Inc. Exanples of tradenanes

ofhe f4wor Sehemt cab) NonheNiss suedl act anbar by r i pekAdemance
"SURFLON (Regi stered Tradenark) S- 145", manuf act ured

COnma Lt fle s ol i d
Traﬁ%mr%%@éﬁ%d and Ltfe, reSh o1 Agec{ Reghsteee

composition is useless because of its poor durability.

Examples of the fluorochemical surfactant (BY) of
the present invention may include, an ionic surfactant
having fluorine atoms, or a nonionic surfactant having
fluorine atoms. Further, the fluorochemical surfactant
(B') may be any of an anionic fluorochemical surfactant
having RrE groups and anionic groups in combination; a
cationic fluorochemical surfactant having R® groups and
cationic groups in combination, an amphoteric surfactant
having R® groups and cationic and anionic groups in
combination, and a nonionic surfactant having Rf groups
and hydrophilic groups in combination.

Examples of tradenames of fluorochemical cationic

surfactants may include, "SURFLON (Registered Trademark)



170", manufactured by 3M Co., and "Megafac (Regi stered
Trademar k) F-141", manufactured by Dai ni ppon Ink &
Chemicals Inc. As the non-fluorochem cal surfactant
(B2) which may be included in the surfactant (B), a
non-fl ucrocheni cal non-ioni€2surfactant having a HLB

val ue of at |east 7, 2 -1 uor em cal tionic
SanPac ameaeTRy TR oLy G SRt e 1egse s
carbon atons in its nolecule, or a_non-fluorochemc
dmlowiredeuFCadBdnt mavinfg camradk Yy 3§ &@p h&chg Magatac
| east 6 carbon atons in its nolecule, is preferred.

As 1t5l0e , naarnfulfaetackenccalDadonviron dndursf Séteanitca lisavingg
a HLB val ue of at least 7, a known nonionic

FuhRalanth rhavisigraindseast 3 uwosdheniend whiiania its
nol eCul e is preferred. As the oxyal kyl ene units,

%)%%talyzla%Q% 3{%:1 OANRN eng yrriRhe! Wdfdt HWd Mefademark)

exanples o non-fluorocheni cal cat’ionic surfactant
havi,ng, an al kyl group.hay t 6 carbgn atons
BRI ﬁlcécgﬂ‘Fﬁ‘}ioiWclgL}gg“gr?da yALarrCf?o'rﬁ Kol
and exanples aof the non-f|uoraqchem cal.,ani onic
S (Regvistig rad diuare pEﬁﬁﬂﬁﬁb'aW9Q££ﬂcﬁyred by
carbon atons in its nolecule may include an abﬁ¥h'
S Cat-e. Sk dMaga feaniiias vienask Trasemaidrodhemd Eal
surfactant (B 2) in the present invention will be
giarRItadielrew bRolDatayiatdwy] amek |sathdmistaley Jrid-B=Exagples
oxyet hyl ene additi on nol s=9), pol yoxyethyl ene
of tradenames of fluorochemical amphoteric surfactants
may include, "SURFLON {(Registered Trademark) S$-1327,
"SURFLON (Registered Trademark) S$-131", manufactured by
SEIMI CHEMICAL Co., Ltd., "Flucrade (Registered
Trademark) FX-172", manufactured by 3M Co., and "Megafac
(Registered Trademark) F-120", manufactured by Dainippon
Ink & Chemicals Inc. Examples of tradenames of
fluorochemical nonionic surfactants may include, "SURFLON
(Registered Trademark) S$-145", manufactured by SEIMI
CHEMICAL Co., Ltd., "Fluorade (Registered Trademark} FC-
170", manufactured by 3M Co., and "Megafac (Registered
Trademark) F-141", manufactured by Dainippon Ink &
Chemicals Inc.

As the non-fluorochemical surfactant (B?) which may

be included in the surfactant (B), a non-fluorochemical

non-ionic surfactant having a HLB value cof at least 7, a




pol yoxypropyl ene cetyl ether (HLB=9.5, oxyethyl ene

addi tion nol es=l, oxypropyl ene addition nols=8),

pol yoxyet hyl ene octyl phenyl ether (HLB=11.5,
oxyet hyl ene addition nol s=10), pol yoxyoxyethyl ene

nonyl phenyl ether (HLB=8.02%xyethyl ene addition

nol s=5), stearyl 21 trinethylamoni um chloride,

di et A U Rt YA GO b ERl R BRC T ahoRf Uk e g yR 1 kY1
sul fate, sodi um pol yoxyethylene lauryl ether sulfate,
di methyha vt adet yl eds heb acetlor. at gpengnt hegenolecule, or
preferred exanples of the non-fluorochem ca

siird @et #ndo f B emned Lden poh yoxyet byt eaet | havyhgetheal kyl
pol yoxyet hyl ene octyl phenyl ether, polyoxyethylene
oWy RIS 8L hekasOrcdbaBbby| ety degyl 881 A8lecule, is
acetate. The anobunt of the surfactant (B) in the
Cor@@esriféém is preferably from0.001% by nass to 10%
6? nmass, particularly preferably from0.01% by mass

to 5% by mass. |f.the apount ?f the.sunfacta@t gB%tis

| ess tHANtS 00995 L bYCRBSECTNERL aBPTTEGGF FHETSCTS
conposition to a substrate mght be insufficient, On
thav ther HahdvalyetnE akole@sti $r ndr BNERANN20DILBYC
mass, there is a problemin that the adhesion of the
resufddtrapicoadvingg fat nleast he subsikalenei yniber easels
Further, the conposition of the present invention

Gl &dBe als asedesragdi we (e amillesl eie tirei agueous
medi um (C) may include, water, or a nedium having a

Vet L 1591 bl €0 BT SRR o 5Pl ¥eAt i k ngpEperakad Forvaker .
Exanpl es of the water-sol uble organic solvent nay
ié§%ﬁg¥%s of the non-fluorochemical cationic surfactant
having an alkyl group having at least 6 carbon atoms in
its molecule may include an alkyl ammonium salt, and
examples of the non-fluorochemical anionic surfactant
having an alkyl group having at least 6 carbon atoms in
its molecule may include an alkyl sulfate.

Specific examples of the non-fluorochemical
surfactant (B?) in the present invention will be given
below. Polyoxyethylene lauryl ether (HLB=14.5,
oxYethylene addition mols=9}, polycxyethylene
polyoxypropylene cetyl ether (HLB=9.5, oxyethylene
addition moles=1, oxypropylene addition mols=8),
polyoxyethylene octyl phenyl ether (HLB=11.5, oxyethylene

addition mols=10), polyoxyoxyethylene nonyl phenyl ether

(HLB=8.0, oxyethylene addition mols=5), stearyl



a ketone, an ester, a glycol, a glycol ether or an

al cohol . When the aqueous nedium (C) contains a water-
sol ubl e organic solvent, the proportion of water in
the aqueous nedium (C) is preferably from50 to 95 wt
% 22 while the proportion &% the water-soluble
organic solvent is preferably from5 to 50 wt % .
Eoimeshy loroening @réwsdiose 6F odtyiln§ IRy enmPI 1 Whe
wat er - sol ubl e organic solvent is preferably one
haiond da , bainiond upoilatuirefl fsudifed@,t ¢ cR0OOCPoRycpty&thylene
the aqueous nmedium (C) is preferably an organic
3ahMeNt Whieeh suhas t@, S elittitihiyily dot atktosr] sati r20 GC edfa tat.
least 1 Wt % The surface tension of the oil-barrier

?&%%gsittnie%%, %fg,e & RIL SR P1RERH @healndPGNuorochemical
enper (

ature is preféerably 30 nNmor |ess,
nor e preferahly 20 mor._| e qC8¢h
=t F&ﬁagg ﬁﬁ%ycﬁﬁﬁggé?iBﬁlg?gﬁggﬂkﬁ?éﬁpé?g? fe 2%563
is 30 MV maor less, the oil-barrier rformance of
I8 YOSFRYSSSIRLSHT 08 YAy angBIve eitﬁ’egddi%%ﬁ'rﬂxyin%@ W Freadenyd
tension of the conposition is lower than the surface
pdesivdn echeni,| csomtiaet ailers tad dgcgHam i aGe tHdi %
ester which is likely to adhere to the surface of a
CONPOreEd dnvurte gf ededi ng tamit kBla pr egdse oidmpesition
be used at the time of press processing. Thus, the

GRTRASIfld b6l friten @AY Hynverts oo shidwdyexeedd ent
wettability and adhesi veness even on the surface being

%tatxac ihed Mith Didr LM BNt raH0 o Aty the dadgedo SBr fmcanass.
an e treatéd wth the conposition w thout renoving
%@?éﬁé amount of the surfactant (B) is less than 0.001%
by mass, wettability of the composition tec a substrate
might be insufficient. On the other hand, if the amount
is more than 10% by mass, there is a problem in that the
adhesion of the resulting cocating film tc the substrate
is decreased.

Further, the composition of the present invention
contains an aqueous medium (C). Examples of the aguecus
medium (C) may include, water, or a medium having a
water-soluble organic solvent incorporated in water.
Examples of the water-soluble organic sclvent may include
a ketone, an ester, a glycol, a glycol ether or an
alcohol. When the agqueous medium (C) contains a water-

soluble organic solvent, the proportion of water in the

aqueous medium (C) is preferably from 50 to 95 wt %,



content attaching to the target surface by washi ng.

For the conposition of the present invention, when a
coating filmis formed on the target surface, a

contact 23 angle of a lubricant to the surface of the
coating film is 500 or noreZZln this case, the

| ubricant nmay be a hydrocarbon |ubricant having, 16 oi
el & s b ro BeReE; L o peki Fhe a5 ¥ oF O BXahD| e ol hal Solvent
hexadecane. As far as the contact angle of the
librpcafgrdloly hersurface ©F wthes. coating filmon the
conposition is wthin the above range, the oi

barri eryperé ol NnpR6R tBeextehpemt o addihpyoartacthbnsg,
nmenti oned above, the conpound of the present

L nyent 100, 1By GoTY ah Py ot hers Soppenent spraké bhb1 3 ba8ge

not to adversely affett the dispersion stability,

il-barrier characteristicgcs trabjli 5 t

BT PO TEhes TAE bl A G0k 0Py Pl her, the
Speci fic exanpl es_of such other conpounds pay _include,. .
AATRPI2GER I O ﬁ%v%mf%?%%i %E, Osganlcy”fveng which
rust-preventing agent, a dye for controlling the .
doneentsatilohl oty t he vaetyner 20 Figbidt deashbl| Veef:
for the dye, a flame retardant, and an antistatic
agent . THhesotfabartepsiconpbstheonidfbaheipresenposition
i nvention may be prepared by any nethod as far as the

CONPESE th Ods &5t ODhRémeton Wit Chobast éhipetlesiured (25°C) is
conposition and physical properties as described

( o rad DT 80 Oh/mf OF BX88P! foré NEr8BERQEI PBY0 mN/m or
include: synthesizing a polyner (A by perform ng
S%%égjoﬁf the surface tension of the composition at room
temperature (25°C) is 30 mN/m or less, the oil-barrier
performance of the composition is favorable. In
additicn, the surface tension of the compcsition is lower
than the surface tension of oil content such as higher
fatty acid ester which is likely to adhere to the surface
of a component in the preceding step like a press oil to
be used at the time of press processing. Thus, the
composition of the present invention shows excellent
wettability and adhesiveness even on the surface being
attached with oil content, so that the target surface can
be treated with the composition without removing the oil
confent attaching to the target surface by washing.

For the composition of the present invention, when

a coating film is formed on the target surface, a contact



pol ymeri zati on of polynmer units containing polyner
units including the polyner unit (a') in a
fluorinated solvent; 24 renoving the fluorinated
solvent; and dispersing the resulting polyner (A) in
an aqueous solvent (C) in thé3 presence of a

el SULSCtant (B, IR LS, SAPS oD

conposition of the present invention include: HFC
S B or, dgiss. (N thier 6ASEhyLhBeABbRacagt pay. be a
di hydrodecafl uoro (n-)pentane; and HCFC such as
C3HRR 2 bdr riader inaamet HaAK-RP S avamudf e tasrseb rbye et
G ass Co., Ltd.). Because of directly obtaining the

GUHROSH {4 0M Pifod B ERe HodeHd iHeddr@s € RS far as
preferﬁ%ly 5Pné%hod in which a polyner (A) is

nthesized b | S et d gatd onf JDNOIEE Sof the
f:%ln% a?%qtnag&po Iiﬁilergrj C?J%i & ?1;4%/ anrg@opt ionally other
nononers in the presence of, an enul s| n.sc%ﬁgwgboy@en

GRP IS e LY A1 | PRI et by eritd S g

pol ymeri zation, it is preferably carried ouf. by the
frAngsn g e hodar pren Pt R nce A SetHoa Y

i ncludes emulsifying a nononer in the presence of a
nedi unTmneddit toml 56 f tkese mentbereld by poe v nel¢ zappaund
with stirring. Method 2: A method which includes

estl| S d Vb gsént nnesret idm nmde qresentecdien oeuponeand
an enul sifier by wusing a honom xer or high pressure
et 154 A Vi N AP USe adpFd0delp fifkdt orhofdBspersion

pol ynmeri zation initiator, and then

stability, oil-barrier characteristics, wettability on
the substrate, the outer appearance, and the like.
Specific examples of such other compounds may include, a
pH regulator to prevent corrosion, a rust-preventiﬁg
agent, a dye for controlling the concentration of the
polymer in liguid, a stabilizer for the dye, a flame
retardant, and an antistatic agent.

The o0il barrier composition of the present
invention may be prepared by any method as far as the
composition is obtained, which has the desired
composition and physical properties as described above.
Therefore, for example, the method may include:
synthesizing a polymer (A} by performing solution
polymerization of polymer units containing polymer units

including the polymer unit (a') in a fluorinated solvent;




reacting a polynerization initiating source with the
25 emulsion for polynerization. In either one of the
above met hods, when a nonomer in the state of gas
such as vinyl chloride is enployed as the nononer, it
may be continuously supplied2dnder pressure by nmeans
of a pressure container. The polynerization injtiating
SEMTENS Ht L pminaned ISPV e RN AR SPYehdtal the
pol ymerization initiator such as an organi c peroxide,
are [Ed oomoundiea (Aperiguldratagueasrug ort A et r Heli ak i obhe
rays such as y-rays, nmay be enpl oyed. As the nedi um

the: satee redi Anf Bso ddh adueaussuntiiamy QBY)s  In this
preferably enployed. That is, when the conposition of

the Pr esento1 daventdan 45, JBidacd Wed, dve pisPpidagle to

the polymer (A) with enul sion pol ymerization, the

| . f ' . . .
%g’cf?og‘léoé&'%/iﬁ%r} Po;f;ttﬁ{eﬁ%%/essé@m hﬁ‘?\}&%% include: HFC

0] nononers contal ni ng
pol ymer units (a'), preferably thgose re reseq%e | by
tHHET Gt 1S %ﬁﬁPiﬂHQQﬁﬂﬁ Ry (ﬁﬁﬁze nomers’ 7n the
aqueous nedium (C) in the presence of the enulsion.
|t ratd £ asfe g el uRst o0y Jeasetraied bV Fansu@ing $i $1HsCre
may be the surfactant (B) . In this case, ‘
f (rtdvbs moanes : t'HEK-€1RA 'S4 friaema Teegt Weed Rey Az bcheasealo.
surfactant (Bl) or the non-fluorochem cal surfactant
BRR)) . Hewevel ofsidigedia f ldamadeher cale sionfpactianiton of
(Bl)
the present invention, there is preferably a method in
which a polymer (A) is synthesized by emulsion
polymerization of monomers containing polymer units (ah)
and optionally other monomers in the presence of an
emulsion sclvent.

When the polymer (A) is synthesized by emulsion
polymerization, it is preferably carried out by the
following method 1 or 2.

Method 1: A method which includes emulsifying a
monomer in the presence of a medium and an emulsifier,
followed by polymerization with stirring.

Method 2: A method which includes emulsifying a
monomer in the presence of a medium and an emulsifier by
using a homoﬁixer or high pressure emulsifying apparatus,

prior to addition of a polymerization initiator, and then

reacting a polymerization initiating source with the



26 is preferable because of directly obtaining the
conposition of the present invention. The surfactant

(B) may be a conbination of two or nore surfactants
having different ionicities. However, for using the
surfactants having differen€Sionicities, it is
preferred to conbine cationic and non-ionic, anionic
& irfere diie POkYMFEH-2%eM™ and anphoteric

surfactants. . In the present invention, the

const itruenttshef ¢ obithdalder nerpodit iWen a monomer
specifically the nmass average nolecul ar weight of the

pol WY te tde gantanh ofs esiatyl afhltde qeol imremg)yed as
the surfactant (B), and the aqueous nedium (C) in the

| t tent 1 ol
s g@tl{adgg}f;( é]h)e nl%f]w dtc Qe i dd uerpshani«alunder

the surfactant (B), and so on,
and physical properties of t co jtion,
éﬁ%?#?ﬁ%%&pQH? %nﬁéé%é}%ﬁéy%ﬁ1%§h %ﬁ%%hpositiom
and so on, can be easily, adjusted to within theér
f avor bt PY-aAyes #Estr? bjébll%b%?ﬂe‘?g THEPE ore® the

conposi tion of Ithe(fresent i nvention is preferabl
rasiairadl oyl vaddimigt €3 heard Lﬁar%%rr@ﬁlca?ols&m%&aatr&m{a )

after the emul sion polynerization. According to the
cianipisd i onswfh tds san nwegdnion, pe depetrli N oFe puegireind, a

or use, the surface of the sliding conponent or other
Bt tSe ArOMNb 1181 15d | i digh t Canpenentsydteras naftays,
al so correctively referred to as a "target
W%@@ﬁﬁ}omph require oil-barrier 27
As the medium, the same medium as the aqueous
medium (C) is preferably employed.

That is, when the composition of the present

invention is manufactured by preparing the polymer (&)

with emulsion polymerization, the polymer (A) is
preferably synthesized by emulsion-polymerization of
monomers containing polymer units (a'), preferably those
represented by the formula (1), and optionally other
monomers in the agueous medium (C) in the presence of the
emulsion.

In all of the methods described above, an
emulsifier may be the surfactant (B). In this case,
furthermore, the emulsifier may be the fluorochemical
surfactant (B!) or the non-fluorochemical surfactant

(B%). However, using the fluorochemical surfactant (B}



processing, can be subjected to an oil-barrier
processing. As the processing nethod, a genera
covering-processing nethod is enployable, for exanple
a dip-coating nmethod, a splay-coating nethod, or a
met hod of coating with an a2fosol can be fiIIed Wi th

the conposition of the present _i nventi.on. oatin
4 pirede Toe HeoPRERUSF (e SHrtEdy P HE )

conponent by applying the conposition of the pr esent
icrowgrtsiian oro ctfhe heeu i recse rein d N tRGTY - heThéoﬁﬁééﬁFfﬂéﬁt (B)
After applying and drying the conposition, a heat
8atEnt Jempibetaref ermblwo apphicad: sSudfactangs having
tréatnment nmakes a coating filmwherein is continuous

%ﬂ%fé¥¥5€“1é§§ Gt theyeyehacecef ukhagt @hgelurfactants

conponent |t|ons of t he drylng and t he heat

reat men apn. el ;
?‘E’é’ fiﬁﬁéﬁ@c CP he cegstrfpo%cl flféo%&teepebe ap[}Iq? ;%n%]me
e coating area, or the |like. Faor,instance,
SaarsInes dast Mk Pk er arilrfg‘lcc@rfbdoéﬁq Jhcmllsc’drl eg-?
601C for 15 minutes. For _instance, in the exanples
destird bl lanmhot e SoMRsEiatioh is heated at 1200C
for 10 mnutes. (Exanples) Hereinafter, the present
i nventimncivé | prdeenideseyébeionn tﬂmecmﬁawuwt%vafyf ofhe
the fol l ow ng exanpl es, but the present invention is
not1 lddvdied dhsei i@, dfeptredlibn xanpies ofverage

Pol ymer 11
molecular weight of the polymer (A), the content of each
of the polymer (A), the surfactant (B), and the agueous
medium (C) in the composition, the content of the
fluorochemical surfactant (Bl) in the surfactant (B), and
so on, and physical properties of the composition,
specifically the surface tension of the composition, and
so on, can be easily adjusted to within their favorable
ranges described above. Therefore, the composition of
the present invention is preferably prepared by adding
the fluorochemical surfactant (B!) after the emulsion
polymerization.

According to the composition of this invention,
depending on purpose or use, the surface of the sliding
compeonent or other components arcund the sliding

component (hereinafter, also correctively referred to as

a2 "target component"), which require oil-barrier



Charged into a 1 liter autoclave nmade of glass were

219 g of F(CF2)8(CH2) 20COCH=CH2, 64.4 g of a
fluorochem cal surfactant S-131 (a solid content
concentration of 30% manufactured by SEIM CHEM CAL
Co., Ltd.), 48.2 g of acetoRé, and 266 g of

i on-exchanged water, and pre-enul sifjcation was
CHAGEEF IAH iGRT RE HBAFE DI SR ORGP WSt . Then,

2 g of 2,2'-azobis(2- nethyl propi onami di ne)

oozt iord de AgVibe, presesadngr 8¢thed \akgepgral

Chem cal Industries, Ltd.) was added to the m xture,
ag; drhier p rasd kel v and  hish eids vantigl oy dlslogenfoThexample a
tenperature of the m xture was raised to 600C while

e THSH UL Ry WS HRI NG Sep TR A ihd heesidd ) idWY a seegtbd
200rpm (20L cylindrical 'vessel (0 = 26cm, anchor

Wi (Q .= 18ci rizat ¥ t

A TR Sl (i ket t e g
subjected to a anal ysi s by. gas chromat ography (GC).
ASTPATEATT The heidpestt KO Son of
F(CF2) 8( CH2) 20COCH=CH2 was at |east 99% and_t hus,

the pdhyerat 70 i HhlheaeRilm fREmeqd otmdthe Hapgace of the
proceeded satisfactorily. Then, the m xture was
Susjoedt exbrigmorién t riay i apply ithg ot porecrpesitoon of B19pm
to obtain a mlky white emul sion. The solid content

# atiwmwofont heo ethld s onf a@s R6d WsyifdrEpar ati on
Exanpl e of Polymer 21 29 Charged into a 1 liter

Wl e arpde ngf 4l Mamgy 2hd @ir9fing the composition,
F(gg%%8(éiQ)ZOCII}hC$g§)%gégb of a 20 wt % aqueous

Ol?{'étegfipnctrogaﬁnéygrﬂﬁr@@%fﬁé%ﬂmtaﬁ%f@d. Such a heat
manur act ur e
treatment makes a coating film wherein is continuous and
has no defect on the surface of the target component.
Conditions of the drying and the heat treatment may be
appropriately selected depending on the constituents of
the composition to be applied, the coating area, or the
like. For instance, in the examples described later, the
composition is dried at 60°C for 15 minutes. For
instance, in the examples described later, the
composition is heated at 120°C for 10 minutes.
(Examples)

Hereinafter, the present invention will be
described in more detail by way of the following

examples, but the present invention is not limited

thereto.



by NOF corporation), 47.6 g of acetone, and 201 g of

i on- exchanged water, and pre-enulsification was
carried out in the mxture at 500C. for 1 hour. Then,
1.9 g of 2,2'- azobis(2-nethyl propi onam di ne)
hydrochl ori de (V-50, manufact8red by Wako Pure

Chem cal Industries Ltdu% was added to the m xture,
arRr aRer At Ot | v Rk 95 BHWSH thl nitrogen. The
tenperature of the m xture was raised to 600C while

t he nmiGhargedasnbei agl stiterdautoshpeecondetPbnilapphwere
Pol ymer 1, and polynerization was carried out for 18
howr s5 oY tEercE0ql CAY) ;AJUEBHCH, Ur 64uwds gsulfj ect ed to an
anal ysis by gas chromat ography (GC). As a result, the

deql S H et LAYET S P Of 2/ G2) 8{ OHR) 200 HEEhRe s at

' east 99% and thus, the polynerization reaction was

f d ha, Yo ' LY. : o
D (L L

diameter of 6 pmto obtain a nilky white enul sion

Pt St 148 4t Shi> Cooine 1288 ohOBI a1 RE SR ST ORUaES
40.9% [Preparation of Conposition 1] SURFLON

(talf Bt 3 RYQUENRF kI LB a0 aWas| FAT T ERAL @Rt 1n the
concentration of 30% nmanufactured by SEIM CHEM CAL
Gol x it xk )atwes0 8t | ufed W hdun. 20besthaha cfgledls 8pbis (2-
solution to prepare a solution (1) having a solid

G 1Nt pr SPIEeatI @l hon fdfedtodhda, (ansepuhsnofa¢aured
solid content of 36% synthesized in Synthesis

Bl i€ Ofu tdechoRl YaBr 1dauesr ded Pt e thathgdded to the

prepared solution (1).

mixture, and the autoclave was flushed with nitrogen.
The temperature of the mixture was raised to 60°C

while the mixture was being stirred with the stirring

speed 200rpm (20L cylindrical vessel (¢ = 26cm), anchor

wing (¢ = 18cm)) and polymerization was carried out for

18 hours. After cooling, the mixture was subjected to an
analysis by gas chromatography (GC). As a result, the
degree of conversion of F(CF3)g(CHz):0COCH=CH; was at
least 99%, and thus, the polymerization reaction was
found to have proceeded satisfactorily. Then, the
mixture was subjected to filtration with a pore diameter
of 6 uym to obtain a milky white emu;sion. The solid
content concentration of the emulsion was 36.0%.

[Preparation Example of Polymer 2}



Consequently, a conposition 1 having the polyner 1

with a solid content concentration of 2% was

prepared. The accunul ated nean di anmeter of the

emul sion of the polynmer 1 in the resulting

conposi tion was measured by2& dynanmic reflecting

nmet hod u3|ng a particle size analyzer M CROTRAC UPA

( MODELChaypeperd dkuifact u}Je‘belbyau’NP‘Ri?‘é% rade ¢t ggyass were
Consequently, the neasured accunul ated nean di aneter
els! @ GAfL 2F (§hR2) g PEBplaOf0CHR Coi , ChABoSi pFoa 2P wt% agueocus
conposition 2 containing the polynmer 2 wwth a solid

b aitorofo 2% Wasd s &pasatl. s idd ci snt the2 Bivu|sdonfaaured
solid content concentration of 40% prepared in

?ﬁf‘t of, the, @C&Yé@ragety@‘?‘ed'éﬁﬁeﬂol’“érbf ion-

solutlon (1) prepared I n Preparat|on of

e %SA tel lt[ The a o 'Ze%fﬁﬁ;@f@aet@gﬁtaet Hfrihes out

e resu

conp03|t|on was neasuged as descri be reparati .
o GRSt BT Sricedientd ) ‘ttte?rre’ﬁ g oL 2 -

accunul at ed nean di aneter was 0689 [Pre aratlon
Gf2 BorRpleking Ery 131 T o kghptisd ki oh }WWWW%d

follows. That is, 31 the enmulsion (a solid content
camueEaatiah bf 18689 Pyrepthe ¢anl Symdiest seExadipl e) was
of the polymer 1 was diluted with a 0.2 w % aqueous

selddd ab afhsSURRH AN ( ragl sties etht satermrkys Elddhdd@ with
solid content of 30% manufactured by SEIM CHEM CAL

§Q¢ﬂgégﬁ_and i on- exchange

The temperature of the mixture was raised to 60°C
while the mixture was being stirred at same condition
with Polymer 1, and polymerization was carried out for 18
hours. After cooling, the mixture was subjected to an
analysis by gas chromateography (GC). As a result, the
degree of conversion of F(CF;)g(CHz)20COCH=CH; was at
least 99%, and thus, the polymerization reaction was
found to have proceeded satisfactorily. Then, the
mixture was subjected to filtration with a pore diameter
of 6 uym to obtain a milky white emulsion. The solid
content concentration of the emulsion was 40.9%.
[Preparation of Composition 1]

SURFLON (registered trademark) S-111 {a sclid
content concentration of 30%, manufactured by SEIMI

CHEMICAL Ceo, Ltd.) was diluted with a 20% ethanol agueous



wat er such that the solid content concentration of the
pol ynmer 1 woul d becone 0.4% while the solid content
concentration of S-111 would beconme 0.04 % The
accunul ated nmean di aneter of the enulsion of the
polymer 1 in the resulting c&fposition was nmeasured
as described in Preparation of Conposition 1. .
@%Jsléfau@mw,pm@ama@,u?%uiah@@nﬁfgtlé@vmﬁnadﬁghéfleﬁontent
was 0.0119 Pm [Preparation of Conposition 4] A
composh t ranidn was prepar dthegs faol leowmsl s idrat (4 ssolide
emul sion (a solid content concentration of 36%
Eeposed @5 SyDt hegh sh&xanpd ei 0f Syhenool ynBkahpWet Bf the
proviso that the stirring speed in the polynerization
0 dri - ’

Beppes, PR g sl vesee (D528

ueous solution of SURFLON (registered tradenmark) .
LU ALY F St comeoht TaT 1on EpeSBETREE 1 with
manuf actured by SEIM CHEM CAL Co, Ltd.% and
i Bk MR WeRRTeRERt 19 haPt t he ¥BPi BEEBRT B8Rt

concentration of the polyner would 32 becone 0.4%

whi | e The asotubutapednnegondeaneberonfoths- emalshenl af
becone 0.04 % The accunul ated nmean di aneter of the

erhe sp@hyrodér 1 hien poiynessuhtihe cespdsinjorconpssneasnred
was neasured as described in Preparation of

Goymosd fhafi d. r&enseguenthythod hes tRgsar sdraceusul aked

mean di aneter was 0.3178 pm (Method of Eval uating
the Rerd orimpngsrand dval wadpe: 9230, manufactured by
Nikkiso Co., Ltd.). Consequently, the measured
accumulated mean diameter was 0.0112 pm.
(Preparation of Composition 2]

A composition 2 containing the polymer 2 with a
solid content of 2% was prepared. That is, the emulsion
{a solid content concentration of 40%) prepared in
Synthesis Example of the polymer 2 was diluted with the
solution (1} prepared in Preparation of Composition 1.

The accumulated mean diameter of the emulsion of
the polymer 2 in the resulting composition was measured
as described in Preparation of Composition 1.
Consequently, the measured accumulated mean diameter was
0.068% um.

[Preparation of Composition 3]

A composition 3 was prepared as follows. That is,




Results] (1) Wettability To evaluate the wettability
of each of the <conpositions 1 and 2, the surface
tensions of the conpositions at roomtenperature
(250C) were neasured by wusing a Wl helny surface
tension neter. The results @dnit: n/n) are shown in

e 1. Table | ConpositionSurface tension u%gyigf
ég\?p%‘i‘% I 1@ &SN PicE 2 BRd i O of
oi |l -barrier performance (Part 1) lron plates (10 cm X
rrepaved immS e s iardisstblian of Hdve damplagial ochsvas and
2 for one mnute, respectively. Then, the iron plates

whrieitdrd ed thy shentd ng fatadhZG forl utlilnmm ot FSREGON or m
a coating filmon the surface of each 33 iron plate.

Afrteeyi dite-dprirald e af) tdiep coatd nghifid Mordent contaee,

angle of nornal hexadecane to the surface of iron

1 1 d- m

glraglt“gféau nggg%fsbg{e coﬁ?&act angq%e ncg(#er 15rjr&anuf act ulroerclzl %XChange

| NTERFA Cl Lt Subse t] aft
B . G T R e GBSO B o OF e
normal hexadecane is placed for a predetern1ned tinme
O LFsh tleariat freeomest)dor Wod e e Bl i g gt
time of the contact angle of normal hexadecane was
e grgd.a thilve avferSage 1 watules lefcammnttaddd @ngl es are

shown in Table 2.
The accumulated mean diameter of the emulsion of

the polymer 1 in the resulting composition was measured
as described in Preparation of Composition 1.
Consequently, the measured accumulated mean diameter was
0.0112 um.
[Preparation of Composition 4]

A composition 4 was prepared as follows. That is,
the emulsion (a solid content concentration of 36%)
prepared as Synthesis Example of the polymer 1 with

provisoc that the stirring speed in the polymerization

step was 120 rpm (20L cylindrical vessel (¢ = 26cm},

anchor wing (¢ = 18cm) was diluted with a 0.2 wt3

aqueous solution of SURFLON (registered trademark) S-111
(a solid content concentration of 30%, manufactured by

SEIMI CHEMICAL Co, Ltd.) and ion-exchanged water such

that the scolid content concentration of the polymer would




ininin(l) Om) N U000 4-) a 4a (00coo dLn U U U U
Ga) NHIH U OUOo+) > Ow (000D0 LH 4)UV) 0U U
a)a) >(1)00 (0+1 >, (1)4a (0ONO
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become 0.4%, while the solid content concentration of 5-

111 would become (0.04

oe

The accumulated mean diameter of the emulsion of
the polymer in the resulting composition was measured as
described in Preparation of Composition 1. Conseguently,
the measured accumulated mean diameter was 0.3178 um.
{Method cof Evaluating the Performance and Evaluation
Results)

(1) Wettability

To evaluate the wettability of each of the
compositions 1 and 2, the surface tensions of the
compositions at room temperature (25°C) were measured by
using a Wilhelmy surface tension meter. The results

(unit: mN/m) are shown in Table 1.

Table 1
omposition Surface tension (mN/m)
Compcsition 1 18.9
Composition 2 18.7

{2} Evaluation of oil-barrier performance (Part 1)

Iron plates (10 cm x 10 c¢cm x 1 mm) were immersed in
the compesitions 1 and 2 for one minute, respectively.
Then, the iron plates were dried by heating at 120°C for

10 minutes to form a coating film on the surface of each



a'0So YU nmDCa)O "HHHH - +OU 0 V, u > H "41
(OONO Ua) FCC, -m C04U)U V(U)U) L )( 1 )ON a)1)(Nrirl 10
0a) U J > O4-1 (0ONO--1CO)r H HA)U U (0(0U) U
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iron plate. After the formation of the cocating film, the
contact angle of normal hexadecane to the surface of iron
plate was measured by using a liquid-droplet projecting
type contact angle meter manufactured by KYOWA INTERFACE
SCIENCE Co., Ltd. Subsequently, after leaving the iron
plate whereupon the droplet of normal hexadecane is
placed for a predetermined time at room temperature
{25°C) or 90°C, The variation per time of the contact
angle of normal hexadecane was measured. The average

values of contact angles are shown in Table 2.
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OCa CLH10404 4 OG U 35 (3) Evaluation of oil-barrier
performance (Part 2) Iron plates used herein were
simlar to those of the above evaluation (2) . The
nmeasur enent of the contact angle of normal hexadecane
to the surface of each iron 3plate was perforned by
using a liquid-droplet projecting type contact angle
nfet)e rE e LA taletu radd iyl HORDAA 9 INEERH A 2 )

ltd., just as in the case of the evaluation (2)
exceptltdratplitesiseskd oreprios sigracessi hgr (K- 280se of
manuf actured by COSMO O L LUBRI CANTS Co., Ltd.) was

an iahod tdva usdh  The. aveeageavahregsnef oforthacicontact
angl es are shown in Table 3. UU CDa)a) 4) to00 4J

hdrd SPUAND IHdkd®Bane to the surface of each iron

plate was performed by using a liguid-droplet projecting
type contact angle meter manufactured by KYOWA INTERFACE
SCIENCE Co., 1ltd., just aé in the case of the evaluation
(2) except that oil used for press processing (AK-280,
manufactured by COSMO OIL LUBRICANTS Co., Ltd.) was
applied with a brush. The average values of contact

angles are shown in Table 3.
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{4) Evaluation of oil-barrier performance (Part 3)

After glass plates were immersed in press oil (AK-
280, manufactured by COSMO OIL LUBRICANTS Co., Ltd.), the
glass plates were dried overnight at room temperature.
Then, the glass plateé were immersed in the respective
compositicons 3 and 4 for one minute, followed by drying
the glass plates for 15 minutes at 60°C. Then, a coating
film was formed on the surface of the glass plate, and
then the contact angle of normal hexadecane to the
surface of each iron plate was méasured by using a
liguid-droplet projecting type contact angle meter
{manufactured by KYOWA INTERFACE SCIENCE Co., Ltd.). The

average values of contact angles are shown in Table 4.

Table 4
Composition [Contact angle of normal [Surface tension
hexadecane (°) {mN/m)
Untreated 30 or less
Composition 3 (75 28.7
Composition 4 |66 25.7

INDUSTRIAIL APPLICABILITY

The oil-barrier composition of the present
invention uses an agqueous medium, so that the composition
exhibits excellent oil barrier performance while having
no worr;es about ozone layer destruction and global

warming. The ccmpesition of the present invention is
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S4 +00 000 WU 37 (4) Evaluation of oil-barrier
performance (Part 3) After glass plates were inmersed

in press oil (AK- 280, manuf@Btured by COSMO AL

LUBRI CANTS Co., Ltd.), the glass plates were dried
FeEYnisgive rdta gesor tienpEm@murad @ HRIK and inged th e se
were inmmersed in the respective conpositions 3 and 4
frore e@uamprisiutien fheald cwess tan tdralilng nd iperodllass qfl dteab

for 15 mnutes at 601C. Then, a coating filmwas

fselerad omnt hggsuibace+afist Bemgbassibhaten BBAprocessed as

it is, even when the oil content adheres, which was used
for the target component in the preceding step.
Therefore, the step of washing for removing the oil

content can be skipped, so that the simplification of the

process can be realized.



then the contact angle of normal hexadecane to the
surface of each iron plate was neasured by using a

| iquid-droplet projecting type contact angle neter
(manuf actured by KYOWM | NTERFACE SCI ENCE Co., Ltd.).
The average val ues of contac%angles are shown in
Table 4. Table 4 Cbnp03|t|oanntact angl e of nornal
Surface tension hexadecane(HS Unt r eat ed30 or |ess
Conposition 37528.7 Conposition 46625.7 | NDUSTRI AL
APPLI CABI LI TY The oil-barrier conposition of the
presentl. i Avenilehausésrancaguedtisonedcumprseinbat t he
conposition exhibits excellent oil barrier

per f or gapee yweirl & ahaWond aifMa naoEr [F%iy@f@murﬂ.&on(%” aygr
destruction and gl obal warnming. The conposition of

t?ﬁr@é@% At [(BYCRLEhRD kS n38 sver )Sp{a%‘é%%t 3gequis ol et er s

a vvor enV| ronnment ecause e COI’TpOSI tion has

substant i all 0 bl a dditio

hPLoRR BB dn oBat s b od BafeutE FeerPel boen Rhbat
the oil content adheres, which was used for the

tBR§8t CEohBBNERFIRRTERE PPAcedPAga8t BFUSCOTReMerdE (C) )
the step of washing for renoving the oil content can
beosKMppednito (Bhat 2 heokymer i fnithtdHnanfunpetuprvedssster
can be realized.

containing a polyfluocrcalkyl group, or a polymer unit of
an unsaturated ester containing a polyfluoroalkyl group
having an etheric oxygen atom inserted in a carbon-carbon

bond.

2. The oil-barrier composition according to Claim
1, wherein the polymer (A) contains the polymer unit (a')

at a ratio of 90% by mass or more.

3. The oil-barrier composition according to Claim 1
or 2, wherein the polymer (A) is constituted by polymer

units, all of which are the polymer unit (al).

4. The oil-barrier composition according to any cne
cf Claims 1 to 3, wherein the surfactant (B) is composed,

of the fluorochemical surfactant (B') only.



39 CLAIMS 1. An oil-barrier conposition, conprising: a
pol ymer (A) containing a polyner unit (al); a
surfactant (B) contai ning 50% by mass or nore of a
fluorochem cal surfactant (Bl) with respect to a total
mass of the surfactant (B); ah@ an aqueous nedium (O);

polyner uni t alg pol ymer unit of an unsaturated
ester “ont&fnPh 5356P9FIG@WBQ?RPPOQréGEOIQ#nﬁ to any one
pol ymer unit of an unsaturated ester containing a

@ﬁyﬂﬂ@@m@aﬂkyb gr owperkavi nyeapodymeri andkydgen) at ene
|nserted in a carbon-carbon bond. 2. The oil-barrier
cpppesietri aniacear di rgmpeubdairdprisenfiereby the FellM@Biing
(A) contains the polyner unit (al) at a ratio of 90%
byorReS a0 1y0re. 3. The oil-barrier conposition
according to daiml or 2, wherein the polyner (A) is

cgbpron units, all of which are the

po @ner un|t (al). 4 The oiI-barrier conposi ti on

ord|n one [ 1 to 3, wherein the
SGRPRCLARe §3a1’|a§1dc<§”rp8§é’8 they CoRé OMiler BERBRTEA!
surfactant (Bl) only. 40 5. The oil-barrier

conposition according to any one of Clains 1 to 4,
mherern the polynmer unit (a') is a polynmer unit of a
cOimpdtineti nahe event ealr Byi tdkerdol tawiegt ifgrordap( 1) :

CHZ=CR COO- Ql-R (1)

R': A hydrogen atom or a methyl group, and
R*: A polyfluorcalkyl group, or a polyflucrocalkyl group
having an etheric oxygen atom inserted in a carbon-carbon

bond.

&. The oil-barrier composition according to any one
cf Claims 1 to 5, wherein the aqueous medium (C) is water
or a mixture of water and a water-soluble organic solvent

having a boiling point of 40 to 200°cC.

7. The oil-barrier composition according to any cone
of Claims 1 to 6, which has a surface tension of 30 mN/m

or less at room temperature (25°C).

8. The oil-barrier composition according tc Claim
1, wherein the emulsion of the polymer (A) has an

accumulated mean diameter of 10 um or less.



« 4 wherein QL, R ,and Rf have the foll ow ng neani ngs: QL:
A single bond or bivalent connecting group, Rl: A
hydrogen atom or a methyl group, and Rf: A
pol yfl uor oal kyl group, or aoﬁflyfluoroalkyl gr oup
havi ng an etheric oxygen at inserted in a
carbon-carbon bond. 6. The oil-barrier conposition
according to any one of Clains 1 to 5, wherein the
aqueous nedium (C) is water or a mxture of water and
a wat &r.- sl mbteodr gannengbprebREiNEaRNngLad-BEFFiRg
point of 40 to 200C. 7. The oil-barrier conposition
aeapbdiingohoagnyroieg ab @hgi mmel offo CBaiwsi dh tla,a
surface tension of 30 W m or |less at room
tepperatinge (25C). 8. The oil-barrier conposition
accordingto Claim 1, wherein the enmulsion of the
pol yner, ) n |, at ' r of 10 pm
e R AR S A e
oi | -barrier , conposition according _to any Q f.
BPAYMETE 28618 18g Fi?ﬁﬁ§9n§fn9%e§PzFW' 5#%%%%ﬁﬂa%®%
by emul sion polynerization in the presence of an
emul sidfdddng and Luaddicherd Alusrgdishiacdl &t &6t &R
(Bl) to the obtained polymer (A). 10. The nethod of
ohraafiacdupicdyman difli-barrier conposition according to
Claim9, conprising: synthesizing the polyner (A) by
ermul si on

10. The method of manufacturing an oil-barrier
composition according to Claim 9, comprising:

synthesizing the polymer (A) by emulsion
polymerization in an agueous medium (C) in the presence

of the fluorochemical surfactant (B').

11. A method of subjecting a surface of a sliding
component or a component adjacent to the sliding
component tc an oil-barrier treatment, comprising:

applying an oil-barrier composition according to
any one of Claims 1 to 8 or an coil-barrier composition
prepared by a method of manufacturing an oil-barrier
composition according to Claim 9 or 10 on a surface of a
component, followed by drying or subjecting to a heat

treatment.
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pol ymeri zation in an aqueous nedium (C) in the

presence of the fluorochem cal surfactant (Bl). 11. A
nmet hod of subjecting a surface of a sliding conponent

or a conponent adjacent to the sliding conponent to

an oil-barrier treatnment, corgrising: applying an

oi | -barrier conposition accaording to A any one of

C ai nsld-t & SUPAUFEHA -HErFh eFS copbsFITDEOREPR LT 2
by a nmethod of manufacturing an oil-barrier
cormppen¢ibnadceoenlt ngot bhel al hednorcaBponeat suphbhaenedl by
a conponent, followed by drying or subjecting to a
heatethic@ad dentdid® td2C1AiGONPONENE, cofib6Nehs Baving a
sliding conponent or a conponent adjacent to the

sd i ff 1ge COMPPLENLd OO & ned) byarAi OBt PpdaagEREdI NG tO
Claim1l, the conponent having a surface subjected to
an oil-barrier treatnent.



