5 August 2005 1 DESCRI PTI ON O L- BARRI ER COMPCSI TI ON
TECHNI CAL FI ELD The present invention relates to a
conmposition having an oil-barrier action and to_a
met hod of producing the conposition. Mre 5 August 2005
specifically, the present invention relates to a
conposition having an oil-barrier action, the

conposi tion being i ntendgskdeargrMENt i Ng 00zi ng out
of a lubricant used for a sliding portion of a

precision instrument such as a clock, a notor, or a
| ens systemof a single lens reflex canera and to a

net_ho f 0 ' conposition. Furthernore, the
iniﬁﬁﬁhﬁiﬁﬁéagﬁ#Bg¥iiﬁkﬁ to a nethod of carrying out
an oil-barrier processing with such a conposition on
the surface of a sliding conponent and the surface of
anot her conponent adjacent to the sliding conponent.

BAEKERAIMMD. AREIRDr. reduci ng frictional resistance, a
| ubricant such as a mneral oil is generally used for

a slidimge stedace Divéentsidonli relxdd itvd of compoeLtsoon
instrument such as a clock, a notor, or a |lens system

Pfhc?%i%idﬁqi oil BNSa 8l d 2% AT &ndSU) £ heiodadt producing
I ndi spensabl e 5 August 2005 2 for preventing the

SItihdei r}:%mSLé:LsfiaﬁCie rpf n!iJ}fe c%@&rkeirg flr ,mtqlﬁgﬁ#é@ent invention

Howev &1 e 17UBt i cant. i genenﬁ%ﬁfln orm
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 cil-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 instrunents

or nore components are typically arranged in a P APt 2005
area. Therefore, oozing of the lubricant may lead to
adhesion of the lubricant on“ther conponents around

t !}%rsér%'vfé%tl Q{éerglldilﬂ'g{ herrmie & Y iciPordentd from

Vi sco naterl I'n general, so that the | ubricant

tends ,to ac umul at e us I a-th

¥ ERITAE Iray nggﬁrdo&ﬁ m%gﬁrl% §t|5§ ngg 1l§e§n05he form
of the desired area. Furthernore, oozi ng of the h
AIoae, B i hond SIGART MY Do G2 e OUT ©f the

| ubricant on the sliding surface, so that the need of

r edpsliyion g urfa deutig camronnding campaneites. Ear thei s
reason, an oil-barrier conposition is applied on the

S ldogifigueeI@reRif arhes Giquoiee pireciadjoac eints tminidrecs, two or
sliding conponent of the precision instrunent to

PHEM@N iR Mt d G Y3003} Nrriged TIE a narrow area.

ol | -barrier conp03|t|on has béen prepared by
d ¥ M 1 9:!59? & d ladhesion
rrengll%gjr%\@gn "i's usé@eby being a b;‘% e angTlr?al‘%éH& on the
ar.ound the I|d|n surfa Ge of .t e [
di
:ﬁ&ﬂ‘@nﬁ"?&lﬁ?n{ T RIS carﬁrqé}bmsilb%ézjlgﬁl ng
out and to keep the | ubricant on a desired area for Barial
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conpound may be a fluorinated pol yner
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or nore perfluoroal kyl groups.
dust or the like. Thus, the machine may break down when
the lubricant oozes out of the desired area.
Furthermore, the oozing 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 cozing out.

The oil-barrier composition has been prepared by
dissolving of 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
component so as to prevent the lubricant from oozing out

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



In addition, the nmediumnay be a fluorinated aromatic

hydr ocar bon conpound such as chl or of | uor ocarbon (CFQC),
perfluorocarbon (PFC), or neta-xylene hexafl uoride.
However, the fluorine regulation restricts the u8dwugyst2005

CFC because of its ozone-destr ying action. In
addi tion, PFC has a high global warm ng potential, so

t hdr i diser Bhe PFEHY |ﬂ1§2ﬁ)]ﬁ%}:ﬁ%§tdymp2fun@‘{dary0wfﬁ al
dlsruptlon Besi des, a quorlnated aromatic

hy t
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ositi repared Using an_ aqueous
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the art. However, anong the above Ilpophob
c bt 1qThe tfh%dﬁ%ﬂaw@dna:pdw@r lyprinated aromatic
fluorinated conmpound having two or nore

pdrfd nmrandbdry | cagmpapsd haschp oos @mmfluqrwammmer (CFC),
Therefore, when an aqueous nediumis used, an

efdeactlivrodPBadi EPEC have N gné the- X gler ¢ etk DL ¢ £ O .
exerting enough oil barrier performance cannot be

~ di ssol vigglyd et hernarei Wit ihd &1 hefon t hesefdts opnef use
a hydrocarbon surfactant for solubilization |leads to
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durab|I|t i nstance np03|t|on In
fI t . A t_2005 4
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conp03|t|on for preventing oozing of a flux fo
s dirad ‘{SﬁD%fp &%&mlﬂ) 9% PheTyisopmental

olderlng is constructed by dissolving a solid
| Wgrsedipgritori.n Besides, a fluorinated aromatic hydrocarbon

compound has problems in toxicity, workability, and so
on. Thus, an aqueous oil-barrier composition prepared
using an aqueous 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
perfluoroalkyl 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 fluorinated polymer




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 time of soldering, so PH¥gust2005
only the solid ingredient rengins on the substrate of

a product. Therefore, the flux does not require a

hi pb &1 POPHedd Cin paOPEGE¥ouSONPALell, WhEréhes disclosed a
oi |l -barrier action to the |lubricant, which is an

obj &0 &it 158 P&FE??&V&HV?H&Lﬁazinénofhg gbQ¥efor soldering

reference, as a s act ant, ere rs described that

it e e fo e a non-_fluorochem cal, cationic
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carbon atons in its nolecule or a non- fluorochem ca
znﬁQﬁﬁ%F%ﬁﬁ?%c@hn@lﬁ%%iﬁbnﬁnaaPR}ngFBEEed%FFH & x2or

nore carbon atons in its nolecule in addition to a

f ' vokaehksi sl venk f seclhands Fapphepybralcoheteeven in a
descri bed that the anpbunt of a non-fl uorocheni ca

swdhind antattondai neliquid hersuef act aobmi seppetatabey Thus,
from 50 to 80% by nass with respect to the sum of the

anERt Ssopfohy HOS DESEH] Cah SHET AChANEaRMPe vaporized by
non-fluorochenm cal surfactant. In other words, there
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non- uorocnem Cca August surtact t nore
reaso

than.the. fluorochem cal surfactant.. The s for
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than the fluorochem cal surfactant (s that. an _ . )
enISHS 5/ Ry ac1F ot & 9PRS t ek B?Q%ﬁ%f%&hg]i‘nbl?ﬂehomc

conposition is excellent and the handling nature of
t mroperty, compared with the oil-barrier action to the

lubricant, which is an object of the present invention.
In the above reference, as a surfactant, there isl
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



resulting conposition is excellent because of high

di spersion stability of the |ipophobic conpound.
Furthernore, in many cases, structural conponent

having their respective sliding surfaces to be tgéﬁﬂﬁﬂzmos
with oil-barrier agents have aremaining oil content

such as a press oil. That is, the oil content has

besir faadhertethaae tharslihd Ml wwrddeemisiaicesutmctant. The
precedi ng steps including press processing. However,

t R 2GRN Hd 0N ¢ Lid iTRAHH L ' SPIARd # d dHentidid 0 ts frfaet ant
a coating filmon the Tarea having the remining oi

caont.ent .. Theref I eat i : i t
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for the step of renoving,the , renmainin i |, cont y
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hal ogen- based organi ¢ solvent such as trichlene in
ademRssitHen iifseneedlent anddirplariingdiatige of the
conposition, there is disclosed an oil-barrier
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compound havi ng one perfluoroal kyl group is dissolved

| Rl spe raduRo U aiRdi iy (P 200 iihdYid nedipournahse,

the oil-barrier conposition has excellent solubility

In 5 Aughsty &, MURIny Dbl s£EONt S PScHPral components
fluorochem cal surfactant.” Thus, the conposition
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r or a Co i 1'mon e Ol cont ent

remai ni n n the surface. ,Therefore, there is
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Besi des, the fluorinated phosphonpnoester to be, used
h#$ a press oil. That is, the oil content has been

adhered on the sliding surface since the preceding steps
including press processing. However, the conventional
oil-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 agueous oil-
barrier composition, there is disclosed an oil-barrier
composition in which a fluorinated phosphomoncester
-compound having one perfluorocalkyl group is dissolved in
an agueous medium (JP 2000-1669 B). In this case, the

oil-barrier composition has excellent solubility in



a phosphate noiety and a fluoroal kyl group noiety. At

the tinme of applying on the conponent, the phosphate

noi ety is absorbed on.a netallic conponent, allown

the fluoroalkyl group noiety to be in a free stafwgust2005
Therefore, the resulting coatigng filmafter drying has
poor adhesiveness, conpared with the oil barrier

r%%@:%&t P %nttlaeinfl WY iNRlced IR AR fdraarithedThus,

above, ‘it 1s an object of the present inventionis to
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Whi C envi ronnent al

npact. Wien such an oil -barrier sitio
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i nstrunment such as a clock a notor, or a lens system
ofcomteintglremadms ndefonet heasiirda Gehe  SNEXBAPERer there 1s a
conposition effectively prevents a |ubricant from

ozl foauttheSutlepaw foidemearimice rt heo e itri vy exddr tepryent .
excellent oil-barrier effect even though a conponent

haisn@ielse t nee Faudirithadidd ¢HispHonfiteepras boidsed has
bei ng attached fromthe previous step is directly

“f%th%% Waltl2 %(;&%gsaﬁwwlﬂtu&%i kDA moiety. At

osi tion. URE OF THE | NVE The present
enti.on h nade fqr. sal IP? h hate
a X\? 4 | ger?]n g‘rl? \ﬂ oftl}entf T seant

i nvention is t rOV|de an e IS|on t e oil - rler
CBIESN i 25 THAEe (GG ﬁlg Ging the

pol ynmer unit (a' ) a surfactant (B) contalnlnq:SOWbby
fluorocalkyl group moiety to be in a free state.

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 of the present
invention is to provide an agueous oil-barrier
composition using an aqueous 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
oil-barrier effect even though a component having the
remaining oil content such as press oil being attached

from the previous step is directly treated with the oil-



mass or nore of fluorochem cal surfactant (Bl) with
respect to the total nass of the surfactant (B); and

an aqueous nedium (C); polymer unit (al): a pol r

unit of an unsaturated ester containing a ng@”3t2005
pol yfl uoroal kyl group, or a pojymer unit of an
unsaturated ester containing a polyfluoroal kyl group

hasd e e dnkiesd it xygen atominserted in a
carbon-carbon bond. In the oil-barrier conposition
according to the present invention, it is preferable
that the polynmer (A) contain the polyner unit (a') at

a ' re. In the oil-barrier
&{r}gédsl‘(qﬁjgzrf‘g%?r@l ng Eﬁ%@) present invention, it is
preferable that the, ner be constit

pol ynerTRfiREesent JC‘PP al?%st}ﬂ%enp%‘??ﬁegoﬁn??y”ng the
(al). In the 0|I-barr|er conmposition according to the

5 aRANESMETg0BE drriseintem nvanid (ath, ohiest pf cFlf apresent

that the surfactant (B) be conposed of the

f liuorercthisom ciad tsurgactiadg iBlmulsign typé heil-barrier

oi |l -barrier conposition according to the present

| Edtidd, | SndhedEigbl £ pdiaiméhe(mpl yowtaimitg a
(al) be a polyner unit of a conpound represented by

S A (2P 4 RIS 5ot by
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 polyfluoroalkyl 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 (al).

In the oil-barrier composition according to the



QL: A single bond or bivalent connecting group. Rl: A
hydrogen atom or a nethyl group. Rf: A polyfluoroal kyl
group, or a polyfluoroal kyl group having an etheric
oxygen atominserted in a carbon-carbon bond. | AAugdst2005
oi | -barrier conposition accorging to the present
invention, it is preferable that the aqueous nedi um

(gkég%dﬁﬂfHVéHtfbdﬁ)$ﬂ”f%(ﬁréﬁgﬁﬁbﬁﬁﬂiﬁbw%ﬂﬁﬁ'surfactant
sol ubl e organic solvent having a boiling point of 40

t 200C._ 1n the oil- | i 4] |
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surface tension of the conposition be 30 mMN'm or |ess
attYldom tenperature (25C). In the oil-barrier

conposition according to the present invention, it is

pr ef er dy &thehani ke RokeincMRaE B ivRy atcondbng torkhe

di aneter of the emul sion of the polyner (A) in the .
C @YRasint dmvemntibrpmidr isegsce flanrabier | thatorhi meplyner unit
the present invention, there is provided a nmethod of

eyl apbURi pe1gme® nhar bifea ceapposid represented by the
characterized by including: synthesizing a polymer

' rization in the presence of an
((3 Ao 108y Sféﬁgmg%dy(ﬁ . p

mi siftier, addi ng a fluorochenical surfactant
(Eirbide g negapolymer (). In the nethod of
Htlr%ee:reeisnelgl,l ?{Y,egrtlcliolgf have the following meanings.

Q': A single bond or bivalent connecting group.

R!: A hydrogen atom or a methyl group.

Rf: A polyflucroalkyl group, or a polyfluorcalkyl 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 aqueous
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 composition according to the

present invention, it is preferable that the accumulated



preferable that the polymer (A) be synthesized by

enmul si on polynerization in the aqueous nedium (C) in

the presence of the fluorochenical surfactant (%ﬁ.
According to the present inven#i on, there is pr8viugust 2005
a met hod of subjecting the surface of a sliding

cQnponent__or. a co nent jacent.t Lidin -
e S S TR e RN e e iy in che
i ncludi ng:, applying an oil-barrier conposition

acCHRATI- 1 p ti%el[gr'ré'%é?ﬁ }88%ntion on the surface of

a conponent, followed by drying or subjecting to a

heat trRatineen, daccerding aceoths eresenheipyesehen, there
invention, there is provided a conponent, which is a

slidipeeiagrbne mie ttod o £ angrongent tadi rar eamt ¢ ol therrier
sliding conponent, obtained by a nmethod of subjecting

t @op il tiRa rdird st PR pPCHUEidithd O $Hetieesenty a
i nvention, the surface of the 5 August 2005 10

¢ | N9, SHAl 10208 1 88 tE&abPBBEnce of
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(A)_in the present invention igs a | vier og& EDJ .
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Note that, in the followi ng, a polyfluoroalkyl group

and® a 6l fheuekdaippd odyBeravitly an et heric oxygen

atominserted in the carbon-carbon bond wll be |

generi cil |yhe afethed ob manafacfugingpan ARl-BpkyLer

group and an al kyl group having an etheric oxygen

atoampassiarited dacdidirogarbontlearimoesdaondinvéhtben, it 1is

generically referred to as an "al kyl group which nay
preferable that the polymer (A) be synthesized by
emulsion polymerization in the aqueous medium (C) in the
presence of the fluorochemical surfactant (B!).

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 cil-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, cobtained

by a method of subjecting to an oil-barrier treatment

according to the present invention, the surface of the



contain an etheric oxygen atonf. An acrylate and a

nmet hacrylate will be generically referred to as a
(meth)acrylate, and the sanme applies to other
(methyacrylic acids. The polyner units (a') are 2August2005
pol ymer units of an unsaturat@d ester containing an
Rf group. The Rf group .represents, roup having . at

| RPN thPErioGe F URIGRESSF Eoaf PRy o 5»]3&,: et
contain an etheric oxygen atom substituted by
fluorine atons. When represented by [(the nunber of
fluorine atons in the Rf group)/(the nunber of
hpdisagMoDE: GIOR CARRAIING] QUT (THE JINENTEODNuUp, whi ch may
contain an etheric oxygen atom having a structure

cor r espopdigad yire ot hen )RF 1 rg i )dr 6 eH0 %on vidier jrotivhies of
11 5 August 2005 fluorine atonms in the Rf group is

g%:%lfl‘g@%{}' %@Eta'i%%{ge @gv;’él’c_iaﬂ‘é R G hding RiAftey abley,

as t barrier perforrmance can be

easi.l y devel.qped._;Further xamples of t up
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group containing an oxypo] yfluqroal kyl e i ety sych .
a®o lyfinerealiyilo ANt s 2 &%&W&&ﬂgﬁ’gﬂﬁ%&%%”mg
The carbon nunber of the Rf group is preferably from

4 ano etdhe r iiga oriygeina Bitprp iereraisd, iy dhes Gagben-agfhpn bond
the carbon nunber of the Rf group is within the above

r aigas bet heneaiilcaldny irerf eperddrtmarmce a REubkioopdnt , An

and polyner units (a') are easily obtained. Although

t e k. Gromp EME ke oflkya YrodipyMavdmaj mrstethenire arygen

a branched structure, a
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 fo other
(meth)acrylic acids.

The polymer units (a') are polymer units of an
unsaturated ester containing an Rf group. The Rf 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 Rf group)/(the,numbér of
hydrogen atoms contained in the alkyl group, which may

contain an etheric oxygen atom, having a structure

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



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 and js a short chain vviglﬁ"ugusmoo5
from1 to 3 carbon atons. Futther, a chlorine atom

be.present instead _ef the fluorj aLyt 60%
?giﬁPﬁ& epé??ﬁﬁnlpn%ﬁﬁeRngra?%u%g éﬁgﬁ% %gf%fé%hggaSt
structure of the term_nal portio of Rf. _group i.n_
\AﬁﬂéhpﬁﬁélﬁpééFﬂﬁeP£?5WﬁQ}Ybétp3§§éﬁt 'B'ng a‘é“s&?’iagé’&ri
above may include a structure such as CF3CF2-, CF2H,
Cbaftiear peCERXRERce The Re §esdgY mevigd opessent
invention is preferably a perfluoroal kyl group

(her ei mafrit@e rf, eleaafpd ds0 ofs theRR*5gAogpsha200§ &2 etheric
group) which nmay contain an etheric oxygen atom

h%‘ﬁggan W%:&? taali ahky vald, RWIREggRoabOBENROEiAANgG! kyil

gro y contain an etheric oxygen atom

substit I l.ne Aty the oil-barrier

pSPFBP%§%§g°?§a%% #%&e ggggigzgﬁ%hThe carbon nunber of

the RF_grqQup is.  preferably fro éfto ég td Gl amhy
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the R group is wthin__the aboye ranges, . the

opﬁrb@ﬂrP@ﬂgﬁérpérﬁﬁﬁcgfi§r°§BfFFcP§ﬁ grgﬁgytﬁgom 4 to 14,

polymer units (a') are easily obtained. Further,

abiirtigh lehd yRErgfenpbiny fxemnf6 £0 stZ.ai Yhenchken carbon

structure or a branched structure, from the viewoint

ofhumbe roidf- haver IRérgipeaud of sewtehim gneupbofe nargeai ghhe

chain structure is preferred. The RF group is

Prgfiekabind & PeduR riHdyg isubaifamidiaidy, alld pelnogen units
(al) are easily obtained. Although the R® group may be of
a straight chain structure or a branched structure, a
straight chain structure is 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 Rf
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
CF3CF2—-, CFzH-, CF,Cl- or {CF3)CF-—.

The Rf group in the present invention is preferably

a perfluoroalkyl group (hereinafter referred to as a RF



atons of an al kyl group substituted by fluorine atons

(i.e. a group containing no etheric oxygen atom,
particularly preferably a straight chain group

represented by F(CF2)n [wherein n is an integer GfAUgust2005
from 6 to 12]. Specific exanples of the Rf group may

i ncl ude tqgu?follomﬁn structures, but are not Iin1ﬁ§ging

t HEr R, WIEGR RAY SR 18 | St S g 99t 5l 143

groups corresponding to structurally isoneric grougs .
arsibgntiakl i IBarRIeR FFonheRayrakyl group, which
containing no etheric 13 5 August 2005 oxygen atom

i med wdsoriteeid cdd ovtihegsi c C2RFgen GBI, [$ules idi wieed ooy
F(CF2) 3- and (CF3)2CF-11 C4Fg- [including F(CF2)4-1

( GFRRAGHE 22t ot 58 Ire adith - £28 2 Ghd £F)mdnc&Sis leasily

[including structurally isoneric groups such as

F = CF3),2CK 2+, o¥CeRe RF i
FE%‘%%&?%FB%}C%ZFE Ffélf&ﬁ&ﬁm udi ng Rs??gg?ﬁr élsl y

I SONeric oups such as. F(CE2 r : {ia
SRR LA FREN p Sy from
integer of from1l to 18), and (CE3)2CFCgF2, - (whereip, .
S T hshotnsr CopRBR TURPSESPT Ehe S G (1E B Enin
group containing an etheric oxygen atom i nclude the

f sihovibree raaED) 30G-(GB)karrier performance 1s

F( CF( CF3) CF20) ~CF( CF3) CF2CF2- 1

F[ <R £33 €2R2,0 4 1CF (18RS )p o 1 Wi (GF3) CFLD)), GRZCRAS L1y

F(CF2CF2CF20) , CF2CF2-, F(CF2CF20), CF2CF2- (wherein s

ardbttained. Further, although the RF 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].

Sfecific examples of the Rf 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

included.

Examples of the R® group containing no etheric



are independently an integer of froml to 10, and
preferably an integer of from1l to 3 as the pol yner

units (a') are easily obtained. Reference synbol "u"

is an integer of from2 to 6, Reference synbol 9#fugust2005
an integer of froml to 11, 4Ad preferably an integer

of froml to.4 as th ol r_.uni (a') are easily
Omgf?éﬁ.a]tﬁé‘} éngﬂgéfess:ﬁﬁeolfyoﬁ‘évoﬁg{%sﬁ. i nteger of froml

to 11, and preferably an integer. of from!l 6).a _
t keFspol §aker Ganedudang Rpghe éf:IFff{b'btaaﬂn‘;ne@E%A%&Fhi' CaFy
polymer units (a') are easily obtained, the 5 August
2G5l dipeg VFSIF20m ¢ s (CBI)RCERFehe pEESefC AR¥enti on

are preferably polynmer units of a Rf group-containing

( PedB,36CH | OF S +lepraSent eld iyl udind ait nvetngrd okymd someric
(1): CH2=CR COO QL-R" (1) wherein the synbols in the

f Bl (shcrhae s fter,f oL | oneRng ,crmam,ngs, @F3)ACSFig) eand
bond or bival ent connecting group. Rl: A hydrogen

RE: iy
a%o(@f%ngl‘i‘b;F%E;;D%ﬂeﬁ“ﬁggl‘?;eg%i- AR R 9 hURt bty ahNg

f or'mul Vé ent organi c connecting
01U 23T Y 0 7Pl LR 9, Dot kot
e neF i ofyon ol GiFapar (VEGF 4Pyt pf S BRabrpeger of from 1
perfl uoroal kyl group containing no etheric oxyggner of
atteml8)Thearfd| (i) pgFEdrgouhdBeraynpbeé geven asted
speci fic exanpl es
from 1 to 15).
Examples of the Rf group containing an etheric
oxygen atom include the followings.
F(CE})5OCF(CF3)—, F[CF(CF3)CF,0]} sCF(CF3) CF2CF2—,
F[CF(CF3) CF20]+CF{(CF3)~, F[CF{CF3)CF20].,CFCF2-,
F (CFCF,CFR0) CF,CFa—, F(CF2CF20) CF2CF2~ (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 1l to 4 as the polymer units {al) are easily
obtained. Reference symbol “W” is an integer of from 1
to 11, and preferably an integer of_from 1 to 6) as the

polymer units (a') are easily obtained.

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




of the Rf group-containing (nmeth)acrylate represented

by the formula (1). F (CF2) 8 (CH2) 20COCH=CH2, F

(CF2) e (CH2) 2000C (CH3) =CH2,

F( CF2) 8( CH2) 3000CH=CH2, F( CF2) 7CH2OCOCH=CHR, 5 August 2005
F( CF2) | o( CH2) 2000C( CH3) =CHz2, 14

F&égéé%é%HQ %%%8§§§§%%Eggéhgf§aqgt invention are

F(CF2) 8S2N( CH2CH2CH3) ( CH2) 2000CH. =CH2.  The pol ymer
uzet gz 1y P henen| YinErs (A 3ef IFFAUWRIEBHS &
only, or of two or nore types. The 5 August 2005 15

polmetet) {9y Iatye corpresepdg ney tmé t Sobl deing hbormwba (1) :
pol ymer units (al). The polyner units other than the

papeRgobt-g* @ ) gne not particularly limted, as
long as they are polyner units of a nononer having a

p%ﬂéﬁi%%@ 1 af ©0r 19& OpPr @R Ta NP1 Rf ngh&UPhe following
(hereinafter reterred to as other nononers) Such ot her

mononer s my be empl oyed from known or well known
c ,-and one or nore types of such conpounds nay

be , used. Such other nonﬁgglare referably sel ected
£ R B R AGHGUP B S B AT I tp A BT F T rR at e
esters such as acrylic acid esters, unsaturated
eRter & hadungere FHofp @owdnetdoip AR havi ng vi nyl
groups, conpounds having anm no groups and
pdtyymam Rdbbeoupsat urated groups, conpounds having
silicon and pol yneri zabl e unsaturated groups, and .
conpoung’s irawing Radmild utedprat swalgr wupsbavallent organic
pol yneri zabl e unsat urat ed groups.
connecting group, particularly preferably those to be
mentioned in the following specific examples. R* in the
formula is preferably a polyfluoroalkyl group containing
no etheric oxygen atom, particularly preferably a
perfluoroalkyl group containing no etheric oxygen atom.
The following compounds may be given as specific examples
of the Rf group-containing (meth)acrylate represented by
the formula (1).
F (CF5) g (CHy) 20COCH=CHz, F (CF3)g(CH2)20COC {CH3)=CHz,
F(CF2) g {(CH;)30COCH=CH;, F(CF2)+CH20COCH=CHz,
F(CF2) 10 (CH2) 20COC (CH3) =CHz, B (CF3)g(CH2)20C0C (CH3)=CHz,
(CF3) 2CF (CF2) ¢ {CH2) 20COC (CH3) =CHy, F(CE})HSOZN(CH2CH2CH3)-
(CHz) 20COCH.=CH;.
The polymer units (a!) in the polymer (A) may

include one type only, or of two or more types. The




When the polymer (A) is a copolynmer containing a
pol ynmer unit other than the polynmer unit (a'), the
ratio of the polyner unit (a') in the polymer (A), LS
preferably 80% by nmass or nore, particularly g‘AugustZOOS
preferably 90% by mass or mot®. If the ratio of the

pol ynmer uni a') in.the polymer (A) s wthi h

ab8 ¥mP5n3@5 &ﬁg)8ﬂnpﬁ&PrF@ﬁy%ﬁgrPgﬁkgnggwg F%@H The

oi | -barrier conposition is favorable, The fluorine h
coaiamer Mndke dal ymerThe)Pkynste UntRRthepohaly the
present invention_ is preferably 30% by nass or over,
papiiymelranhny tpr dedi abkg hobnpastioudsyd by limésed) f aphéong
fluorine content in the polynmer (A) is within the

apBgvehekange, phemeird updrs @f Be tboromsnc haofindhe
oil-barrier conposition is favorable. The nass

a R @l el ol o FA,rbS
e A T B T AR

{.O f ]:a?:rsglpql}? :cerr(()%ejfieérr;é%g (‘)cltos ak Bthey .nlo%o?r@st)i.ors%?eother

mer contalning two o

polymer units, each kind qf the polyner uni.t be
 MAREECER Ma K TP LOYBCOdR TadFoNR 6P 4% aAndaty

fashion, particularly preferably linked in a rando

f gomponndsn aad ©ONGh o1 MO TEC CYRRSatdd SHSh Qﬂﬂﬁ%ﬂé{r@[g Sray be
the enulsion of the polymer (A) in the conposition is
puetdrably 10 pmor less, nore preferably 6 p. mor

l ess, still nore preferably 1 pmor |ess, especially

pref er @oh GthyMmndreas dife tdre ooy ek atesth from

di aneter of the emrul sion of the polyner (A) is 10 pm

Okhe 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 20% by mass
or more. If the ratio of the polymer unit tal) 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



| ess, the polyner 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 5 August 2005
addition, the polyner excelslén the honogeneity of a
coating filmafter the applicati process, and there

| PTRG PGS JNyianthpn Hat PX r@iqubg’?)r%i & gEF o HaftEr

may fall. 5 August 2005 17 Here, in the present

i paeticor,a e prediemakdte d negard Sditan@id efass + 014 the
particle dianeter at a point where an accunul ation

CHN i@ rie’c hes tadfy iThehagolyreat i (Bv) dur weltilsin the above
determined as follows. One group of particles is

assyuRd, d dits ardidd ey Fmafice [dhuHeonils-barrier
determned. Then, the total volunme of the group of

particles.i s set 0% to determ ne the
DRI 3 YRS

cur ve. e conposition of the present
i nventign contains a surfactant (B), and a
medi um¥® WqﬁﬁuﬁN?§QﬂFtWPl?qé;%ﬁcﬁ%ﬁéhﬁi%ﬁég%%ﬁ%ﬁkﬁer
(A) . The pol yner (é? in the gonpositioB7is cularl
priéf edgpinrefiesrdrised zen dart i1d e§0i & #hé 0 aghRbhicu-arty
medi um (C) described bel ow. The copcentration of the
pelrgferapd)y ifirdmel corddsitoi énXoﬂOPhe It eadghktion, if the
invention is preferably fromO0.01 to 10% by nass,

pabliveidrar(n) prefLenailyndy aortdintind%wy omgserd fpelgner
concentration of the polyner (A) is within the above

randes,t R ledid rd eremerdorymncairdft & heapide bpinked in

conposition is favorable and the conposition is al so
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 um or less, more preferably 6 um or less,
still more preferably 1 pm or less, especially
preferably 0.1 pym 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
pdlymer excels in the homogeneity of a coating film after

the application process, and there is no possibility that

the oil barrier performance may fall.




favorable in the cost when the oil-barrier treatnent

is perfornmed using the conposition of the present
invention. In the present invention, the surfactant

(B) mainly contains a fluorochemcal surfactant® fgayst2005
where the fluorochenical surfactant (B') anount is

50% by mass or nore with respect to the total mass o
the suMeaeradn 5heyRrasepdos NISNTASH ,&E‘ef ﬁ%@%eg

fluorochem cal surfactant content is wthin the above
r aege, dibmeserf aetfams mwy acpatrailels ddameter at a point
fluorochem cal surfactant (B2). The surfactant (B)

praberakhy aceniilas idhe durver acheitesals0s$ur f ®beant  ( Bl)
in an amount of 90% by nmass or nore with respect to

| 80y %tlglti?ig)s%iusr%r § PiFRfteraiingd e fealewspar bnef group

surtactant the fluorochem cal surfactant (Bl).

If the flugrochem cal fact D tGUtL; Jes | ess

t REn PEEEEY SRads \ﬂstsﬁlmr%elgépgg}oatq E)tst( g) e o?gﬂ fass of

t he surfactant (B), the desjregd. oil rripe
péﬂﬁ@#ﬁ&#&éont&ﬁn&@qﬁ§mﬁﬂﬁﬁ‘negpeﬁndgsﬁe%ng&lFP%&me ot

oi |l -barrier conposition is useless because oféL;s 00r . «h
dhebigirionp, ofEpantlied esf isheel & SRt Eﬁ:‘ﬁ%?rﬁe €
(B1) of the present invention may include, an ionic

s wkckcaniudrat: i omaduryef.l uori ne atons, or a nonionic
surfactant having fluorine atons. Further, the

f1 uor ogheiceMpsairdiant ant tHB prewentbeimmnfomrcontains a
ani oni ¢ fluorochem cal surfactant having Rf groups

and, QUG YEURSd Tt HHRidHd Gibditim CAL)i it addition to

f'uorochem cal 'surfactant” having Rf groups and

CFneRes QYRS drfb £ YR A Oy ANTREPRRNGHES (A) in the

S aCtant
composition is preferably dispersed as particles in the
aqueous 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 oil-barrier
composition is favorable and the composition is also
favorable in-the cost when the oil-barrier treatment is
performed using the composition of the present invention.

In the present invention, the surfactant (B) mainly

contains a fluorochemical surfactant (B'), where the

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

more with respect to the total mass of the surfactant



havi ng WE groups and cationic and anionic groups'in

conbi nation, and a nonionic surfactant having Rf

groups and hydrophilic groups in conbination.

Exanpl es of tradenames of fluorochenical cationi &August2005
surfactants nay |nclude " SURRBON ( Regi st er ed

Trademark) 19 qust, 2005 121" man tured .
SN - CREMEEAL 360 114 (. UOTORRIRTe TELpgdant cotent is

manuf act ured by 3M Co., and "Nbgafac F- 150",

e Urlel H300RI PApRRn thk SLChRGTRRF shayccontain a non-

Exanpl es of tradenanes of fl uorochem cal anionic
suf fuaet eetian iyl | swct falet atSURBLION CRegissrépegant (B)
Trademark) S-111", manufactured by SEIM CHEM CAL

Chretdfhbly "5&&@5:&@1@ {IRe Of Bl 6F O6hdm delglras iy £EExaA8" (BY) in
nanufactured by 3M and "Megafac (Registered

Trﬂg%&qﬁ oézé)o % n%fgrgé%Q%Prrﬁgr@yw% NEQPRBct NKo&its

t radenanes of
fluoro en1ca| hot er rf agt.ant ,
: ey gf‘?e@rﬁfae&@%;%% 3o Phan oA
(Reglstered Tradenark S-131", manufacture
CEvagt et | (1) s She ool REOREDE G br BT L 47 LaBhmiB)
FA- 172" nanufactured by 3M Co., and "Me a{ac
(Regi st Bf ethqr biepnpryemicad” suphagtact ul By b?ontent is
Dai ni ppon Ink & Chem cals Inc. Exanples of tradenanes
ofleds upsae a0 day maes owithsuespettants thg tathidmass of
"SURFLON (Regi stered Trademark) S-145", manufactured

knkﬁﬁﬂéﬁrfééf@ﬂﬁyﬂBﬁp-thétdesiféﬁuoxadbatfmgrsperédrmance
Trademark) FC- 170", manufactured by 3M Co., and

" Negalae 65%@5?&@&* Iradener kishidddg, ofmaphbaetyred

by Dail ni ppon | nk
composition is useless because of its poor durability.

Examples of the fluorochemical surfactant (B!) 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 Rf groups and anionic groups in combination, a
cationic fluorochemical surfactant having Rf groups and
cationic groups in combination, an amphoteric surfactant
having R groups and cationic and anionic groups in
combination, and a nonionic surfactant having R groups
and hydrophilic groups in combination.

Examples of tradenames of fluorochemical cationic

surfactants may include, "SURFLON (Registered Trademark)




Chemi cals Inc. As the non-fluorochem cal surfactant

(B2) which may be included in the surfactant (B), a
non-fl uorochem cal non-ionic surfactant having a HLB
value of at least 7, a 5 Augus§ 2005 20 5 August 2005
non-f | uor ocheni cal cationic shffactant havi ng an al kyl

gr.o navi ng at | east c A I~tS l.ecul e,
o Lo ARy dpaERERT B i SR ST navend an
al kyl group having at |east 6 carbon atons in& b3y
mSEdg@rade; §C-pRé{ er PEAUIASHUTE I Y- PMIEPochéfkal
non-ionic surfactant having a HLB val ue of at | east

7 F-a Skfowmanafiaotive eds inyf Retiadiepeay ilnk & Ohegdicag s Inc.
oxyal kyl ene units in its nolecule is preferred. As

t Bgaapyaisk pifene adenbmes @fy dilindrentenn cady prdyligne is
preferred. Further, exanples of the
NQRyiF-uerLethe Hagali neatic)l o sUNHIAN aMegilbrrgl arademark)
al kyl group having at |east 6 carbon atons in its

I
mygube panUekde An e TR ald., and

* !
[Fes € non- em cal anionic surfactant

havi.ng an, al kyl .grou vi ng at .l.e ar

i n ELoRLagis é%lgé%ﬁﬁf%#?qﬁ?&%‘%rkél %ﬁ'l?u e dBured by
Speci fic exanpl es of the naon-fl uorochen cal "

soMf &er-anndeIMegrfake (ReasEaienssy rﬁng?a\ﬁ]ﬁ)l Be2fl'Ven

bel ow. Pol yoxyet hyl ene | auryl ether (HLB=14.5,

o mpaifiglcdme ead Byt iDed nigipeo)Inkdl fhefigaliseddc- Examples
pol yoxypropyl ene cetyl ether (HLB=9.5, oxyethyl ene

add tirerenmes=lof @lymraHemnieadddinphatemic=gjrfactants

egafac

may include, "SURFLON (Registered Trademark) S§-132",
"SURFLON (Registered Trademark) S-131", manufactured by
SEIMI CHEMICAL Co., Ltd., "Fluorade (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 of at least 7, a



pol yoxyet hyl ene octyl phenyl ether (HLB=11.5,

oxyet hyl ene addition nols=l0), polyoxyoxyethyl ene

nonyl phenyl ether (HLB=8.0, oxyethylene additi

nol s=5), stearyl 5 August 2005 21 trinethyl amo %ﬁﬂﬂwﬂzoos
chloride di octyl di methyl amm8fi um chl ori de, amoni um

P ey L R Mg s

t hese, preferred exanpl es of the non-fl uoropcheni

S FHIQHR ARV D)2t nkgarfe %&Wt%W%emahWrm%%%‘é‘rlef or
pol yoxyet hyl ene octyl phenyl ether, polyoxyethyl ene
nmmonmommcabrammmwmfwmmfaafrrreg an alkyl
acetate. The ampunt of the surfactant (B) in the

CHRS tHaonng satpriedestabl yed rison Ca OR196 by Massmobed@de, is
by mass, particularly preferably fromO0.01% by nass

t o 0% dWdmpss. |If the amount of the surfactant (B) is

| éss than 0.001% by mass, wettability of the

fggpgf'hzieér 04}5% gn@n S#ﬁéf@éﬁemgzgftngﬁ-wﬁ £f éﬁi‘fé‘%ta&‘

IS nore t an 10%

th bl dh
i GO AN I 19 (A Suobt 4 BRORL { Bnfialds

Furt her, the conposition of the present |nvent|o
conrfiantant MO HedteAtt . OBy ENGURHES in its

aqueous nedi um (C) may |nclude wat er, or a medi um

hawdlerwle vat areestduse. oﬂgamme @Gﬂ}«ﬂelrhylr%r‘-ﬁ@rta%ed

in water. Exanples of the water-soluble organic

saxuweatthyimne road uteyprokel eme, ianpesferred. ghycohera

gl ycol ether or an alcohol. Wien the aqueous nedi um

( @x &P 5F a WRlfSn-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), polyoxyethylene
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




sol ubl e organic solvent, the proportion of water in

the aqueous nmedium (C) is preferably from50 to 95 w

% 5 August 2005 22 while the proportion of the

wat er - sol ubl e organic solvent__is preferably f r ovrfH9yg 2005
50 t % Further, fromthe vﬁ%hp0|nt of drying

ff th t I m

oF 61 BBV Y 2BRER S FRGCETHEr | FAGCBoinE BF TP s m&%nlum
200C. Further, the aqueous ned un1 (O ..s preE ¥ lene
afhdpgadee §@m9ehpmwﬁﬁ85ylha§1£a§svuBPFRP? PR xaﬁgf Qy

20C of at least 1 wt % The surface tension of the
olbubgir eehecornpdfatieondinethié presercylavent afciate-
roomtenperature (25C) is preferably 30 m\Vm or |ess,

namengr ehesabl préfemrNed exampeses. off thee neurfacerochemical
tensi on of the conposition at room tenperature (25C)

ﬁu%@a@%@ﬁko(Bp?S§mcI£@b brPekyéehyl #gef vappteedher,
the conposition is favora Ie In addition, the surface

(R &%%v%%h%ﬁﬁnco§?9§?tEﬁ%ﬁbéskﬁﬁéﬁérb%?2P§§%§§?ﬁfﬁ%e“°“Y1
CBHBOMINEE PR hemp Rl HG CSEEg PN agm%%és%%gsﬁg ]
be used at the tinme of press processing.. Th

conpos ThicoAMEMNth © fp t8ge AU TEFFE R tort Bdh dvis t&&é:'qngmsition

wettability and adhesi veness even on the surface being

at sapledewnbA yoifroroft @RELY by maas tiee 10& Ht M@hace

can be treated with the conposition w thout renoving

t pareikulaenyeptredetrabliyng rom Ohlttabyemass fracdhypy mass.

washi ng. For the conposition of the present invention,

WieNthe amount of the surfactant (B) is less than 0.001%
by mass, wettability of the composition to 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 coating film to the substrate
is decreased.

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

soluble organic solvent, the proportion of water in the

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




a coating filmis forned on the target surface, a

contact 23 5 August 2005 angle of a lubricant to the
surface of the coating film is 50* or nore. In this

case, the lubricant may be a hydrocarbon | ubri carftugust2005
having 16 or nore carbon atom@2 specifically for

exanpl e normal hexadecane. As far as the contact,
anglielofthacoToRe T EloR ©b thRe WaF¢RcEO bR} ReOTERALF ngolvent
filmon the conposition is within the above range,

t hies gptebaralbly Heorhod ntemc®0 iwt ekcel lent. I n addition

to those nentioned above, the conpound of the present

i nvent i piy fAY¥r $ 0Pt @k Nt B hef ewpopnteotsdrwinbi afdicargey.,
not to adversely affect the dispersion stability,

oidybarri ef_ CHPLRLL €5 §in LS s¥PhéRbi Lkt ¥reRerkbBy one

substrate, the outer appearance, and the |ike

Specific exanples of such_ pt c n y i ek e
B e ot B0 or 09 o Bt EneE B imeP R ey a0 RY AR, ch
rust-preventin agent, a dye for controllin h .
CHRMRIRTSRR (f1b 1309 ?r?R{YiaﬂiaFga“é?a%Pﬁf%BF which
for the dye, a flame retardant, and an antistatic

aders .a Teelebilbhy riervwabedoat t 26nCoPtt AE &?€§Enh wt %.

i nvention may be prepared by any nmethod as far as the
conposi Thensusfabtatapdionhoththasotihebdagieadcomposition
conmposition and physical properties as described

abop ezhe TheeeéRt eintont APt erothetempbodtomg (25°C) is
i nclude: synthesizing a polynmer (A) by performng

Sg;%f’éf@f‘abfgl ¥OBRl 7Rt 5PN 86 s POhY B pYBiFk$abRRt 30NINNGmM or

pol ymer units including the polyner unit (a') in a

flf%@éf““f%*éﬁg\gﬂyface 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
addition, the surface tension of the composition is lower
than the surface tension of o0il 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
wettabiiity 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
content 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



5 August 2005 24 renoving the fluorinated sol vent;

and dispersing the resulting polyner (A in an

aqueous solvent (C) in the presence of a

fluorochenical surfactant (Bl) In this case, ex2Aypped 2005
of the fluorinated solvent appBicable to the

conmpasition of the present .invention include: HF .
SBERLES Of, 3. DU TRGAS T G Fy Bt e, sy g aking Eilm

di hydr odecafl uoro (n-)pentane; and HCFC such as
C3FBOr2 o meamee ndmethigkcessy  thandbRELGRBE BPYARENA
d ass Co., Ltd.). Because of directly obtaining the

C iyRiRida rioroflukiies gprte sentirigndéntdomo tehear o atoms,
preferably a nmethod in which a polyner (A) is

SHhasizef 1y IlSiHblP AR ZabialeingDnosefar as
containing polynmer units (a') and optionally other

' f1 A i |
{T;&gl%ggﬁfoé}gea[&% %%q%e%ﬁf‘ O Wi G SO0 Metacden the

s synthesi zed by emul sion

pol yneri zati.on, it .is prefer.ahl [ri t

P SR, THThr o PG S TECHE T eV
includes emulsifying a nononer in the presence of a
nEENAR artd P NG4S PRI IMARSSE byS pedfﬁgr?’}%t i on
with stirring. Method 2: A nethod which includes

emul si f5 rapdiit honorerthose ey’ 2kAVer nEae urrRRRUnNd
an ermul sifier by wusing a honmom xer or high pressure

emafl sitfeyipee ssppariatwentiqr ingy taprackdin | @rheyf gemponents
pol yneri zation initiator, and then reacting a

PQIMFEM ZAtiDyd Midt ald ngweanseley vd ffedtheclie Algasersion

2005
stability, o¢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 liquid, a stabilizer for the dye, a flame
retardant, and an antistatic agent.

The oil 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 (al) in a fluorinated solvent;



25 emulsion for polynerization. In either one of the
above nethods, when a nononer in the state of gas

such as vinyl chloride is enployed as the nononer,

may be continuously supplied under pressure by ﬁ@& Stmxﬁ
of a pressure container. The pbl ynerization initiating

t I t d
o BT (5 PIUTRATOr SPTRE a0l GHNFE Dot i

an azo conpound, a persulfate or |on| atio
r &S UGAm B P ALY, (AIndy B SAeSPsd S ﬁs"etqt% &Qd the

the same medium as the aqueous nedium (C) is
pipefeareaiuiey cefmal dylewbr offremiics 1 whiatf aci@rdonidsi-t i B Bhis
the present invention is manufactured by preparing

t ke ol WiRimp(JA)s of theemilluirdmgreldy nerliveatt applieable to
polymer (A) is preferably synthesized by

'{‘]‘Nes'c% W 2 9 Qfre JBNONBIEROMMAI iidhde: HFC
po anits (a ), preferably those represented by

the f I t th

| IEGOIE L Rs o OB 0 AL JROOTEE 5. e

I [l of th t hod bed abo

iy sits AT B e e K B s HeCu

the emul sifier be the fluorochentcal ag{ant
'l’f“{ Rt S%B‘z)

( Bbraste tamaton  oh &M a GiHEet ass Co.,

However, using the fluorochemn cal surfactant (B1) 5
Algugst) ZOBécaese of directly obtaining the composition of

the present invention, there is preferably a method in
which a polymer (A) is synthesized by emulsion
polymerization of monomers containing polymer units (a')
and optionally other monomers in the presence of an
emulsion solvent.

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



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 using2t/egust2005
surfactants having differentz'onicities, it is
preferred to caonbine _cati.on ¢ and non-ionic, anionic
aned“@osr%-cfrb i %?Hlﬁ%%]zl%aaoﬂnji%}l'and anphoteric
surfactants., In the R%fsent i.nventi

I

0 he
const i ttrerRsthir tere t%%r??%ﬁecﬂﬁéhﬁéﬁﬁcWPen a monomer

specifically the mass average nolecular weight of the
poltyridre (Rate mef AR echiaedtinybichlifrisig yhprefp)oyed as
the surfactant (B), and the aqueous nedium (C) in the
carposidricme r t hist ooy éod adnttireudusior colpniiced under
surfactant (Bl) in the surfactant (B), and so on, and

Phyed LAl rdd AP aiddres of 4 her&onpasiddmminepecifical ly
the surface ‘tension of the conposition, and so on,

can be @?éicééqﬁ% f‘%{&éi&g W&i?i&f | Sof AVOT 8B fot
ranges ‘descri bed above. Theretore, the conposition of
the present . nvention.is ef era pr.e by ¢Qg$ng

t FE Aot nﬂ&ﬂuEﬁﬁTd¥?|ﬁ 1 %é%itgﬂ ﬁé&eﬁ% sion

pol ymeri zati on. Accordggg to, the conppsition of thisOund a
i Vet aRPT sheferrf P ?ﬁﬂﬁfbéﬁe’fﬁx%é%, Thed LurFIdER ’
of the sliding conponent or other conponents around

t mergulfiate: conpomizigherad i@t ra ST ratt Y verys:
referred to as a "target conponent"), which require
Oinlabdre iegup 1fredpr ocessi ng, can be subjected to an

oi |l -barrier 5 August 2005

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




processi ng. As the processing nethod, a genera
covering-processing nethod is enpl oyable, for exanple

a dip-coating nmethod, a splay-coating nmethod, or a
nmethod of coating with an aerosol can be fill ed® fHgust 2005
the conposition of the preséd invention. A coating
filmcan be formed on the surface of the ,tar% t
cbapprefierbblapbegruget hé dorpesilyi 6RTBENLRE SPesent
invention to the surface and drying the conposition.
AtbRposppli ghngfandedpyiesgnthénvenpasnt i ohe sungactant (B)
treatnment may be preferably applied. Such a heat

t 8ot BENL PBBInat§eat bEd thibl Brwherel Buirfactanitsubaying
and” has no defect on the surface of the target

fggg?%g%btnégggngEQQS oﬁo&@§?gfyf§ﬁ g8dn§henbeatirfactants

approprirately selected dependi ng on

th tit t f. _th it I ]
L HavEDR: PAGTEPERE GPORG IR okoLtrar PROTORERT g LRaRine

exanpl es described | ater, the  conposition is dried at _
soatienicsapdnneesiondc, BRLCHICe 200h NORs 1804l &F
described later, the conposition is heated at 120C

f aoni@ andutephotBxdeplsegfach@ndisnafter, the present
invention will be described in nore detail by way of

t he . f olfnowiheg prexany esyventtidrhe tresamstiihmantomf sthe
not limted thereto. 5 August 2005 28 [Preparation

Exainkbg rof ePOLyipo sk ihar @pkdifticad 1Y ItHeemamst Golenegye
made of gl ass were
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 (BY) 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
component or other components around the Sliding

component (hereinafter, also correctively referred to as

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



219 g of F(CF2)8(CH2)2000CH=CH2, 64.4 g of a
fluorochem cal surfactant S-131 (a solid content
concentration of 30% manufactured by SEIM CHE L

Co., Ltd.), 48.2 g of acetong, and 266 g of I\%%QUSQOOS
i on-exchanged water, and pre-enulsification was

Cﬁrrb'c%@ s‘ilr'ltg | Rahee 'E'uﬁjlérc%e%i tPGen fQAn-baheyer Then,
2,2 -azobls 2- met hyl propi onami di ne)

r I e Wako
C}é’gr%%%glsq ﬁdus %/I gge gegg%ggagﬁggxfj 6 F thH%n&?i% ure,
and the autocl ave was fl hed Mﬁth nltrggg The 1
t ERFEFANG BTOCESRTR odonyfxegple a
the m xture was being stlrred W|th t he Stll‘l‘lng speed
200PprOEZON e yeithed c A spdSelcoRd L Mehodan@io@ method
wing (O = 18cm) and polynerization was carried out
f of cbd@thagr svithf her aeowlsolg canhdearifHitlies wdgh the
subj ected to an analysis by gas chromat ography (CGC).

5 bestlion WiFe théeprededft GoRveisicm of
F(CF )e(CHQ)ZOOOCH:CHQ was at |east 99% and thus,

the poIAy sat ;’de %151‘3%%{ YL RS md QWK e NAMEFace of the

proceede L Iactor| . Then, the mxture vva?
C 53BEx: rolBereRy W eprdvind Y Feledigon 85 &

concentration of the en¥JS|on mas 36. OW Prg aration
ERERSFETORIFERFIER BP 508G 25505 s I Snto a
1 liter autoclave made of glass were 2172@
FEemPPSL LR okt RtHRPPE33Ng BRdadryipgofhguestposition,
solution of a hydrocarbon surfactant K-220
(eahehactueadmeny NOF dor poeficral)ly 4prd igdef &vehomeheat
and 201 g of ion-

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.




exchanged water, and pre-enulsification was carried

out in the mxture at 50C. for 1 hour. Then, 1.9 g of

2,2' - azobi s(2-met hyl propi onam di ne) hydr ochl ori de

(V-50, manufactured by Wako Pﬁre Cheni cal | ndust PiAsigust 2005

Ltd.) was added to the m xtu 8 and the autocl ave was
flushed with i trogen. T tenperature of the m xture
vva[sp‘?%%:'t%‘%@ R%fﬁ elm vvas bei ng stirred
at sane condition wth PoI , and mer j za{i on

%% # % ass were

was carfhapeditiztey asgl %W% a‘A‘F‘?%}a‘é%o‘T‘?

m xture was subjected to an analysis by gas
chrldhved anff apiGF:) &CFHz JAOCACHSH:4 , 6#hé gdegrae of
conversion of F(CF2)8(CH2) 2000CH=CH2 was at | east

9¥hu st HdimSsal haupfd et zs#idDh (@asélion eastertound
to have proceeded satisfactorily. Then, the m xture

i1d¢ At ALt dtuPe e SEBIELEHEMDERAD Co.,
pmto o taltﬁldoaﬁoo k%/ vvhlte erul si on. Tﬁe solid

cant C ntr i0 he 0 .

%‘n“g r‘at cé)rrp@o%tlo I O ?LIT&‘LS%D%?L rjééélr?s(fg}ger%%ngEd
traderrark 111 (a sol cont ent congcent n, of

30%¢ %nu%racfmﬁ%oe S e R s SEEE TR Pyl ene
diluted with a 20% et hanol aqueous 5 August éo%ﬁ -
satigttiwre tat pr@par efer sbikrion (Thehawv iy of Jazobis({

content concentration of 0.2% Then, an enulsion _(a
fﬂmﬂﬂhylpﬂﬁnwﬁnamldime)Smmdm@@hk@ul@ﬁ E¥n5%esm%HUfaCtur3d
Exanple of the polyner 1 was diluted with the
peparath seird i Cerfildal Lodssguieas | yL.td. conposaédded to the
having the polynmer 1 with a
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(CF>) g {CH;) ,0CCCH=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 um to obtain a milky white emu}sion. The solid
content concentration of the emulsion was 36.0%.

[Preparation Example of Polymer 2]



solid content concentration of 2% was prepared. The
accunmul ated nean di aneter of the enul sion of the,

polymer 1 in the resulting conposition was nmeasuged

by a dynanmic reflecting method using a particle é?%@w“ZOOS
anal yzer M CROTRAC UPA ( MODEL299230, nanuf actured by

Ni kkiso Co., Ltd.). Conseguent]| the neasure

accunmul XL P a‘?mfe]rl ?)‘.X%ﬁ‘iga}ﬁ%ﬂmf%% e%far%Jt?sosr’} were
of Conposition 2] A conposition 2 containing.the

pAirer of Vi (FF2d s (SB i 29COEREEHR ! of 3208was Br@baVEﬁ.aqueous
That is, the enulsion (a solid content concentration

ofs 4081 qor epfarae ch yaroSyritdress sr Exctrmhe Bf22he(poyfagtured
2 was diluted with the solution (1) prepared in
Preparcat i ¥y pdr £30150s] t4 06 lg dJheadseoie) adedl 2&hng of ion-
di aneter of the enmulsion of the polyner 2 in the

[ Q3L & QIRGSE | | 2 oo TS £Fl 0 261 iS4 Dot ifed out
Preparation o nposition 1. Consequently, the
measyred accunul at.e n di t S 0689 -
5 ) . h of 2,2
[ﬁ&*ﬁﬂ%ﬂW%ﬁFQﬁeC%hg%S| 16ﬁ5§?FA§%%%gog}g¥3n:§%@%
prepared as follows. That js, 5 August ZgOS%%1 h
emﬂogloﬁq(%-dn%fawlcpm%fmm%%&%hﬁeﬁ#mﬁh ?* %f‘? 50,
prepared in Synthesis Exanple of the gﬁlyner,l was
dimanechatiuted oy HakooRBugrddrenbrat i SRdest SR Gifd-) was
(registered trademark) S-111 (a solid content of 30%
neddfeat thur echéymiSE Wte CHEM GAte Gaytoctaye awgls flushed with
I on- exchange water such that the solid content
ceriaadertj on of the
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 chromatography (GC). BAs a result, the
degree of conversion of F(CF2)s{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 emulsion. The solid
content concentration of the emulsion was 40.9%.
[Preparation of Composition 1]
SURFLON (registered trademark) S-111 (a solid

content concentration of 30%, manufactured by SEIMI

CHEMICAL Co, Ltd.) was diluted with a 20% ethanol aqueous



pol ymer 1 woul d becone 0.4% while the solid content
concentration of S-111 would becone 0.04 % The
accunul ated nmean di aneter of the enul sion of
polymer 1 in the resulting cogBOS|t|on was neasu
as described in Preparation 0 Canosrtron 1.

Ly ur i r
to rﬁ;th:[ repzara on o x?fr?gﬁ: 961?:{3 content
osition 4 was as folloms That Lh
RGN %‘cﬂsﬂm R Bron: TeaRe ot ST 07 ée% i
prepared as %{nthe3|s Exanpl e of the polyner 1
presvitemntt it 3G svnthiadd zgsk e | Sy Hee pot yﬁﬁma%ﬁ i Qﬂ% the
step was 120 rpm (20L cylindrical vessel ((P = 26cnm,
ampctigmen rlg W dill8oMd waisthdithe qurepdhed foutids (l)-
aqueous sol ution of SURFLON (registered trademark)

Schhbedirialy,d £ ingids icORGeNt nadv iy ofheQ¥6lymer 1 with a
manuf act ur ed by SEIM CHEM CAL Co, Ltd.) and

| QBnaxchange val ce?rf’!ﬁj?at idiptod ey Sodd

concentration of the pol yner woul d 5 Augus# 2005 32

becone 4 A% W€ dde 011 L LONLeNt SPNEROLAL O0of!of

S- 111 mouI%F econe e accunu

O Pl 1 ST .80 L1 BUUELL AL, U, mensures
i |

Preparation of Conposition 1. Consequently, the
nbYs @ Sy rediimashlartissn matdRd arsiRg . AL ¢lR size

[ Met hod of Eval uating the Performance and Eval uation
Reswlltygler MICROTRAC UPA (MODEL: 9230, manufactured by

gngstZOOS

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
0.0689 um.

[Preparation of Composition 3]

A composition 3 was prepared as follows. That is,



(1) Wettability To evaluate the wettability of each of

the conpositions 1 and 2, the surface tensions of the
conpositions at roomtenperature (25C) were neasured

by using a Wlhelmny surface tension neter. The EI’JAUQUSQO%
results (unit: mN/m) are showh in Table 1. Table 1

ConpositionSurface tension (NN m Cbnp03|t|on }1%6%
cﬁhﬁogmpﬂaﬁogléa7seé}de9anﬁsﬂuoﬁOBFeB FasdPr; )
performance (Part 1) lIron plates (10 cmx 10 cmx 1
npyeperedi amefyetheaist Buanpdposit tbes PeLlangr2 If #asone
m nute, respectively. Then, the iron plates were

dai edtby heahi aglav ﬂzﬂ@CaE;oEoukOSmilnmuesl od BSURALON
coating filmon the surface of each 5 August 2005 33

'QQ@g@E@E?edA&EEHehQQkﬁOéuﬁﬁﬂoﬂaogoﬂﬁa coattlerd 'df 0%,
the “contact angle of normal hexadecane to the surface

oﬁahﬁ??FEBEg? bga FSPLEefT XLU%'ngL%d'Uq%hg'qrgmé%thange

rOJec act angl’e nmetér “manuf acture

INTE . Subsequent | aft er
| RUPRGOPRD FPOR tﬁ'ﬁaﬁwﬁo i e
nor mal hexadecane is placed for a predeterm ned tine
apoiw@ﬁrténﬁ@ﬂéﬁubecomzséy48p ybeleTﬁéevépuéﬂ(ﬁ?qﬁﬁnt

time of the contact angle of normal hexadecane was
meesgestrathenavdr §géllvabudd becoowt &ctl4akgl es are
shown in Table 2. 5 August 2005

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
0.0119 um.
[Preparation of Composition 4]

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

proviso that the stirring speed in the polymerization

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

anchor wing (¢ = 18cm)} was diluted with a 0.2 wt%
agueous 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 solid content concentration of the polymer would
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become 0.4%, while the solid content concentration of 5-
111 would become 0.04 %.

The accumulated mean diameter of the emulsion of
the polymer in the resulting composition was measured as
described in Preparation of Composition 1. Consequently,
the measured accumulated mean diameter was 0.3178 um.
[Method of 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
Composition Surface tension (mN/m)
Composition 1 18.9
Composition 2 18.7

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

Iron plates (10 cm x 10 cm x 1 mm) were immersed in
the compositions 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
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iron plate. After the formation of the coating film, the
contact angle of normal hexadecane to the surface of iron
plate was measured by using a liguid-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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al-404 91) oa 5 August 2005 35 (3) Eval uation of
oil-barrier performance (Part 2) |Iron plates used
herein were sinmlar to those of the above eval ua %lon
(2) . The nmeasurenment of the contact angle of n Aligyst 2005
hexadecane to the surface of &ach |ron pl ate was

perforned by .using a . liquid-drople Qj.ecti e
O 2 A gt e O TG o Py TRTBTAS T A
SCIENCE Co., Itd., just as in the case of t he

eval uatinem YlBtascassd hexeis) Warse & imprl 3 & those of
processi ng (AK-280, manufactured by COSMO O L

LUBRI GANES Gwaluatdon W9 . aPpki mdasiurkmenbr a§hthghgontact
average val ues of contact angles are shown in Table

léUQJLfStncﬁ:Qr%i HRMa ddddneOa)a)  Hd durfhded &4t ckaph iron
N CDcoO F:V "OrlINrl UU UU
plate was performed by using a ligquid-droplet projecting
type contact angle meter manufactured by KYOWA INTERFACE
SCIENCE Co., 1ltd., just as 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 plates were immersed in the respective
compositions 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 measured by using a
liquid-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 466 25.7

INDUSTRIAL APPLICABILITY

The oil-barrier composition of the present
invention uses an aqueous medium, so that the composition
exhibits excellent o0il barrier performance while having
no worries about ozone layer destruction and global

warming. The composition of the present invention is
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(4) Evaluation of oil-barrier Eerfornance (Part ugus
After glass plates were i mrer $8d in press oil (AK-

very advantageous in terms of a work environment because
the composition has substantially no problem of bad
smell. In addition, this composition can be processed 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.



280, manufactured by COSMO O L LUBRI CANTS Co., Ltd.),
the glass plates were dried overnight at room
tenperature. Then, the glass plates were imersed in
the respective conpositions 3 and 4 for one ni nBfwgust2005
followed by drying the glas8 plates for 15 mi nutes at
60C. Then, a coating filmwas forned on the surface
of the glass plate, and then the contact angle of

nor mal hexadecane to the CEfdM&Ece of each iron plate
was mnmeasured by using a |iquid-droplet projecting
type contact angle neter (manufactured by KYOM

| NTERFACE SCI ENCE Co., Ltd.). The average val ues of

contiagin aigl-gsa A iee1s hedipddl tTiad £ domdebd ing:
onposi ti onCont act angle of normal Surface tension

hex ( AP 3 b Oy rheS SuPOBAT) Qi
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rayl% %lfl '9%@; %bﬁrmaCS%fT%Q;Sir&ArOé’l_ OJ éL{}ﬁfaDét%&ﬁpt (I%)! né’c?r%é.fﬂing

uUsS€s an “aquédus redi um Sso 't hat e conposition

xhi bits excellent ail barrier performnce. while 1
SO =510 o s Tt AT h L AT B b
.%Iobal war m ng. The conposition of the present
withy SERSEYH $BS SRRJuMATDFf VeI Rt RousBl nh and an
terns of a work environnent because the conposition
aduesususdhanm aldly; no probl em of bad

polymer unit (a'): a polymer unit of an unsaturated ester
containing a polyfluorcalkyl group, or a polymer unit of an
unsaturated ester containing a polyfluocrocalkyl 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} is constituted by polymer units,

all of which are the polymer unit {(a').

3. The oil-barrier composition acceording to any
one of Claim 1 or 2, wherein the surfactant (B) is composed

of the fluorochemical surfactant (B') only.

4. The oil-barrier composition according to any
one of Claims 1 to 3, wherein the polymer unit (a'} is a

polymer unit of a compound represented by the following



snell. In addition, this conposition can be processed
as it is, even when the oil content adheres, which
was used for the target component in the preced
step. Therefore, the step of washing for rennvi%g%9W32005
oil content can be skipped4Cso that the
sinplification of the process can be realized. 5
August 2005 39 CLAIMS 1. An oil-barrier conposition,
fogmmpri dilng: a pol yner (A) containing a pol ymer unit
(a) at a ratio of 90% by mass or nore; a surfactant
CHtBYRbzo0-sdmiRlg 0% by mass or nore of a
fluorochem cal surfactant (B'') wth respect to a
whi@kah QASSRYfander™ Wahactat fd)lowaindy arearauenus
medium (C); polyner unit (a') : a polyner unit of an
unsaturated ester containing a polyfluoroal kyl group,
or a polymer unit of an unsaturated ester containing

ot @ £°£¥£é£8r88h5y5 9H0YR ﬁ%' 8n3@€5§h$ﬁ§E& (ygen atom

i nser n-a carbon- car ‘barrier
,conposi.tion according to mher in the polyner
A§DP¥dEBﬂ§Pl?E?@d°5y p8ﬁgﬁ¥? gﬁPP? of which are
the polymer unit (a'). 3. The 0|I-barr|er |agrﬂ&sition
R* ac%opalhglvaraﬁgxkyéngreﬁpa QEnP1PEeLYS 1upks, [ Oup
surfactant (B) is conposed of the fluorochem ca
hayinbaerastthel'ic oxvger atte igigemi@md ilgr & ompdeen i eprbon
according to any one of Clains 1 to 3, wherein the
bopdl.ynmer unit (al) is a polymer unit of a conpound
represented by the foll ow ng
5. The oil-barrier composition according to any
one of Claims 1 to 4, wherein the aguecus medium (C) is

water or a mixture of water and a water-socluble organic

solvent having a boiling point of 40 to 200°C.

6. The oil-barrier composition according to any
one of Claims 1 to 5, which has a surface tension of 30

mN/m or less at room temperature (25°C).

7. The oil-barrier composition according to Claims
1 to 6, wherein the emulsion of the polymer (A) has an

accumulated mean diameter of 10 um or less.

8. A method of manufacturing an oil-barrier



5 August 2005 40 formula (1): CH2=CR COO QL-Rf (1)

wherein QL, R ,and Rf have the foll ow ng neanings: QL:

A single bond or bivalent connecting group, Rl:_A
hydrogen atomor a nmethyl group, and Rf: A 5 August 2005

pol yf | uor oal kyl group, or a4pol yfluoroal kyl group
havi ng an etheric oxygen atominserted in a
carbon-carbon bond. 5. The oil-barrier conp05|t|on
compesiaing Becarpingnécofng &ngs of (Famavier& i 1 he
aqueous nedium (C) is water or a mxture of water and
coapwdtaémngsol ubl e organic solvent having a boiling
point of 40 to 200C. 6. The oil-barrier conposition

acC @Rtk di% iy a @ vederd @)mbyl dnaals iohimdl yresrization
surface tension of 30 MV mor |less at room

int %%eb%%%%c@z%@ an/ enlf1& ¥ ilebardrer conposition
according to Clainms 1 to 6, wherein the emul sion of

th ‘
10 R e B S T U R e ©

oi |l - ri r 5 August 2005 41 conposition according to
Ob&ﬁﬁnG%e ﬁ%gl to 7, conprising: synthesizing a
pol ymer (ﬁo by ermul si on polynerization in the
presence of an enulsifier; and adding a fluorochem ca
surfactant (Bl) to the
9. The method of manufacturing an oil-barrier

composition according to Claim 8, comprising:
synthesizing the polymer (A) by emulsion
polymerization in an aqueous medium (C) in the presence of

the fluorochemical surfactant (B').

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

applying an oil-barrier composition according to any
one of Claims 1 to 7 or an oil-barrier composition prepared
by a method of manufacturing an oil-barrier composition
according to Claim 8 or 9 on a surface of a component,

followed by drying or subjecting to a heat treatment.

11. A component, which is a sliding component or a

component adjacent to the sliding component, obtained by a



obt ai ned polynmer (A). 9. The nethod of manufacturing

an oil-barrier conposition according to C aim 8,

conpri sing: synthesizing the polynmer (A) by enul sion

pol ymeri zation in an aqueous nedium (C) in the 9 August2005
presence of the fluorochemtéal surfactant (B1). 10. A

nmet hod of subjecting a surface of a sliding conponent

or a conponent adjacent to the sliding conponent to
megiiogh [adsmndigrg ttreflasim |1 Gorpre SeRponpp iaigieg a

oi |l -barrier conposition according to any one of

suCifaices shtjecteat tan a01 loldatlydari exonposa tmemtc pr epar ed

by a nethod of manufacturing an oil-barrier
conposition according to Caim8 or 9 on a surface of
a conmponent, followed by drying or subjecting to a
heat treatnent. 11. A conponent, which is a sliding
conmponent or a conponent adjacent to the sliding
conponent, obtained by a 5 August 2005 42 net hod
according to daim 10, the conponent having a surface
subjected to an oil-barrier treatnent.



