Description O L-REPELLENT COMPCSI TI ON AND O L- REPELLENT FI LM TECHNI CAL

FI ELD [ 0001] The present invention relates to an oil-repellent conposition
and an oil-repellent film BACKGROUND ART [0002] As oil sealing agents for
preventing oozing of oil at fluid bearing portions of notors in electronic
equi pnrent and the |ike, there have been used oil-repellent agents

contai ning fluorine-containing polyners. For exanple, in a fluid bearing
portion of a cooling fun notor for a mcroprocessor, an optical disk
rotating device, a conputer hard disk or the like, end faces of the bearing
or a sleeve are provided with an ollescep&tiendt film conprising the

oil -repellent agent containing a fluorine- containing polyner, in order to
prevent oozing of oil filled in the bearing as a lubricant (for exanple,
see patent docunment 1). Further, as a fluorine-containing copolyner having
oi | repel | entyREPREELENTaS s IKIMawh AN @bl yREPEBBENTgFfLMor i ne- cont ai ni ng
aliphatic ring structure (for exanple, see patent docunent 2). However, the
oil of the fluid bearing portion is elevated in tenperature by heat
generation froma notor

TECHNICAL FIELD
[0001]

The present invention relates to an oil-repellent

composition and an oil-repellent film.

BACKGRQOUND ART
[0002]

As o0il sealing agents for preventing oozing of oil
at fluid bearing portions of motors in electronic
equlipment and the like, there have been used oil-repellent
agents containing fluorine-containing polymers. For
example, in a fluid bearing portion of a cooling fun motor
for a microprocessor, an optical disk rotating device, a
computer hard disk or the like, end faces of the bearing
or a sleeve are provided with an oil-repellent film
comprising the oil-repellent agent containing a fluorine-
containing polymer, in order to prevent oozing of oil
filled in the bearing as a lubricant (for example, see
patent document 1). Further, as a fluorine-containing

copolymer having oil repellency, there has been known a



portion, so that the oil-repellent filmis exposed to the high-tenperature
oil, so that the oil may sonetinmes penetrates the oil-repellent film
Accordingly, the oil- repellent filmis swelled, or adhesion of the oil-
repellent filmto the bearing or sleeve is decreased, thereby decreasing
oil repellency of the oil-repellent filmto cause a problemof inpairing
the function of preventing the oil from oozing. [0003] As a
fluorine-containing resin conposition excellent in adhesion to a base
material, there has been proposed a conposition conprising a

f1 uori ne- cBALEMAF n§arésidn tHAPTAG e & o e cohtRiidt 7y FIRY structure and a
fluorine containing conmpound having a functional group with polarity and
bei ng sol uBfsurfugef [(Gor xapwded el amtenseto@atent docunent 3). However
the fluorine-containing resin having a fluorine-containing ring structure
has an ether boHdwewmekrtsthiengidt odcttivee,flsod Hetaniing panbrgphous.
Accordingly, it does not devel op a surface polarity, and hence oi

repel | encyeilaviensedf fihcitenie ragsitd img Henta Jeasraofod aitémgat@otepel oil. 2
Further, as an oil-repellent agent, there has been known a conposition

conpri si ngparpabypeschaviatg the pAlWERIdZAL4ON ik derévedséaombathe

pol yfl uoroal kyl group- containing (nmeth)acrylate (for exanple, see patent
high-temperature o0il, so that the o0il may sometimes
penetrates the oil-repellent film. Accordingly, the oil-
repellent film is swelled, or adhesion of the oil-
repellent film to the bearing or sleeve is decreased,
thereby decreasing oil repellency of the oil-repellent
film to cause a problem of impairing the function of
preventing the o0il from oozing.
[0003]

As a flucorine-containing resin composition excellent

in adhesion to a base material, there has been proposed a
composition comprising a fluorine-containing resin having
a fluorine-containing ring structure and a fluocrine-
containing compound having a functional group with
polarity and being soluble in a fluorine-based solvent
(see patent document 3). However, the fluorine-containing
resin having a fluorine-containing ring structure has an
ether bond in its ring structure, so that it is amorphous.
Accordingly, it dces not develcp a surface polarity, and

hence oil repellency 1s insufficient, resulting in a fear

of failing to repel oil.



docunent 4). However, the conposition is excellent in initial oi

repell ency as an oil sealing agent, but it has a problem of poor oi
repel |l ency characteristics. Further, an ordinary oil sealing agent is clear
and colorless, and visual confirmation of a filmthereof is difficult, so
that a coated state of the oil sealing agent can not be eval uated, which
causes a problemthat it is difficult to secure stable quality. To this
problem there has been proposed a technique of mxing a coloring mnateri al

characterized by_vaporization on heating at 90C to 150C, and perform ng

i nspection beforguﬁggﬁfngaﬁs@€ ﬁﬁ%ﬁﬁﬂp%hkﬁﬂﬁwﬁg%ﬁ?’FEH%@%??a?ﬁb?ﬁE case of
patent docunent 5, the degree of coloring decreases by vaporization after
heating, KBSUPt PnGIWORHYIRTe RS ST v ot YRR t ReVEBdt 8d state of the
oil-repellent film Wen dropped off or separated during heating, it is
difficult Pelevariszed i et detivedffitom »iporepbrpreaslkVingrPuPCher,
when parts coated with no oil sealing agent are mixed therein, there is a
pr obl em t hapngealiednidon med H)rpugsidt e, ( BoPagxanp Docusreat patedP- A- 2000- 297818
Pat ent Docunment 2: JP-A-63-238111 Patent Docunment 3: JP-A-2004-115622

Pat ent Docdmentiest JR-.A-2000-160148

However, the composition is excellent in initial oil
repellency as an oil sealing agent, but it has a problem
of poor o0il repellency characteristics.

Further, an ordinary oil sealing agent is clear and
colorless, and visual confirmation of a film thereof is
difficult, so that a coated state of the c¢il sealing agent
can not be evaluated, which causes a problem that it is
difficult to secure stable quality. To this problemn,
there has been proposed a technique of mixing a coloring
material characterized by vaporization on heating at 80°C
to 150°C, and performing inspection before heating (see
patent decument 5).

However, in the case of patent document 5, the
degree of coloring decreases by vaporization after heating,
resulting in failure to visually confirm the coated state
of the oil-repellent film. When dropped off or separated
during heating, it is difficult to evaluate a final state
of the oil-repellent film. Further, when parts coated

with no o0il sealing agent are mixed therein, there is a

problem that selection is impossible.



Pat ent Document 5: JP-A-2004-211851 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO
BE SOLVED BY THE | NVENTI ON [0004] An object of the invention is to provide
a oil- repellent conposition enabling to obtain an oil-repellent filmwhich
is excellent in oil repellency, does not decrease in adhesion to a base
materi al even when exposed to high-tenperature oil for a |long period of
time, and is excellent in oil repellency durability, and an oil- repellent
filmexcellent in oil repellency and durability thereof. Further, another
object of the invention is to provide a oil-repellent conp05|t|on enabl i ng
to obtain an 0|PatébélP@ﬁﬂmﬁﬂﬁnﬂexégrﬁeﬁ@QQTaﬂlﬁﬁﬁ confirmation
properties, and an oil-repellent filmexcellent in visual confirmtion
properties. NMEANZFERE SDLYINESNTHE : PREBEENMS[23F05]1 4 The oil -repel | ent
conposition of the invention is characterized in that it conprises: a

copol yner (A) hakangntaDpolipeeti 3at id&rAHRi00 dddriidet® from a pol yfl uor oal ky
group-containing (neth)acrylate (al), a polynerization wunit derived froma
bl ocked i socyanaretgroupecantaitnidng JP-me)cacIydEt4s (a2) and a

pol ymeri zation unit derived from

Patent Document 5: JP-A-2004-211851

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
(0004]

An object of the invention 1s to provide a oil-
repellent composition enabling to obtain an oil-repellent
film which is excellent in oil repellency, does not
decrease in adhesion to a base material even when exposed
fo high-temperature o0il for a long period of time, and is
excellent in o0il repellency durability, and an ocil-
repellent film excellent in o0il repellency and durability
thereof.

Further( another object of the invention is to
provide a oil-repellent composition enabling to obtain an
oil-repellent film excellent in visual confirmation
properties, and an oil-repellent film excellent in visual
confirmation properties.

MEANS FOR SOLVING THE PROBLEM

[0C05]



a hydroxyl group-containing (nmeth)acrylate (a3-1) or (meth)acrylic acid
(a3-2); and a solvent. The above-nenti oned copolyner (A) may further have a
pol ymeri zation unit derived froman al kyl group-containing (neth)acrylate
(a4). The ratio of polynerization units derived froma (meth)acrylate (al)
in the above-nentioned copolyner (A) is preferably from70 to 98% by nass
of the total polynerization units (100% by mass). It is preferred that the
above-nmentioned oil- repellent conposition further conprises at |east one

kind of coloring,papehiakyThedboverdmnid Qied, £olipLi ng ot erhalsis
preferably a fluorescent coloring material. [0006] The oil-repellent film

of 1 1e 1 nVeRLkaR-bs 1 cchanacterd e | hrhatedd: COPLL3e5 3, CORS! KD 16

having a polynerization unit derived froma po

group-contgiggggpéggggkqg&yM§f%(&ggivéhp) éﬁ&gié§%§?g%?r§%%%ggerived froma

bl ocked isocyanate group-containing (nmeth)acryl -al

poLyTer2al AL SRELNGS (AL SV |, BT OU SoTLBLIL D, (TR v e

further haye,a ROLVTA 'A% U il Jer 488, L orL al ALKy AL QYRIGgnt &l ni g
(meth)acrylate (a2} and a polymerization unit derived from
a hydroxyl group-containing (meth)acrylate (a3-1l) or
(meth)acrylic acid (a3-2); and a solvent.

The above-mentioned copolymer (A) may further have a
polymerization unit derived from an alkyl group-containing
(meth)acrylate (ad).

The ratio of polymerization units derived from a
(meth)acrylate (al) in the above-mentioned copolymer (A)
is preferably from 70 to 98% by mass of the total
polymerization units (100% by mass).

It is preferred that the above-menticned cil-
repellent composition further comprises at least one kind
of coloring material.

The above-mentioned coloring material is preferably
a fluorescent cecloring material,

[0006]

The oil-repellent film of the invention is

characterized in that it comprises a copolymer (A) having

a polymerization unit derived from a polyfluoroalkyl

group-containing (meth)acrylate (al), a polymerization



(meth)acrylate (a9). The ratio of polynerization units derived froma
(nmeth)acrylate (al) in the above-nentioned copolyner (A is preferably from
70 to 98% by mass of the total polynerization units (100% by nass). It is
preferred that the above-nentioned oil- repellent conposition further
conprises at |least one kind of coloring material. The above-nenti oned
coloring material is preferably a fluorescent coloring material. ADVANTAGE
OF THE I NVENTI ON [0007] According to the oil-repellent conposition of the

i nventi on, Lb= elelent fi ent in oi
g‘é akkipepelehent of ifim Lk O&é%%&é;@%ase %téént %ﬁ?bh

repellency, oes not ecrease in a erla even when

exposec {0 BLPRIASTRTLALU S, j0und O ) B BRI oo e a1 21501 ot
et gL e e i s e e g el T
[ 0008] (Cb98g¥g?acg§a CTg%l%ppokyqﬁr (A) contains a polynerlzatlon uni t

The above-mentioned copolymer (A) may further have a
polymerization unit derived from an alkyl group-containing
(meth)acrylate (ad).

The ratio of polymerization units derived from a
(meth)acrylate {al) in the above-mentioned copolymer (A)
is preferably from 70 to 98% by mass of the total
polymerization units (100% by mass).

It is preferred that the above-mentioned oil-
repellent composition further comprises at least one kind
of coloring material.

The above-mentioned coloring material is preferably
a fluorescent coloring material.

ADVANTAGE OF THE INVENTION
[0007]

According to the oil-repellent composition of the
invention, the oil-repellent film can be obtained which is
excellent in o0il repellency, does not decrease in adhesion
to a base material even when exposed to high-temperature

0il for a long period of time, and is excellent in oil

repellency durability.



derived from a pol yfluoroal kyl group-containing (neth)acrylate (hereinafter
described as al), a polynerization unit derived froma bl ocked i socyanate
group-containing (nmeth)acrylate (hereinafter described as a2) and a

pol yneri zation unit derived froma hydroxyl group-containing (neth)acrylate
(hereinafter described as a3-1) or (nmeth)acrylic acid (hereinafter

descri bed as a3- 2). The ternr"(neth)acrylate" in the invention neans an
acrylate or a nethacrylate, and the term"(neth)acrylic acid neans acrylic

acid or methacr ylrh% 861 drehQ99%h tAT iy F& GHBPOULAERS SNt £L-DY1 Ehe

fol |l ow ng fornu al[l] is preferred mherern Rf represents a
ol yf | uor oal.k [ , ni
Popt csont o2t BudP canRL1SHhE: or” ne'b‘“fﬁm e e PR080) Sppigyen 1 BAE T
R-QOC C—(f‘HZa;[ CL)QL(%J&]ma@f ?%bé%/] an el kyl group in which tw or
|tu e

nor e hydro én atons are su uorine atonms. The nunber of
carbon atons of Rf is preferably fron12 to 20, and nore preferably from4
to 16. Rf nay have either a straight-chain structure or a branched

structure, and
BEST MODE FOR CARRYING QUT THE INVENTION

[0008]

(Copolymer (A))

The copolymer (A} contains a polymerization unit
derived from a polyfluoroalkyl group-containing
(meth)acrylate (hereinafter described as al), a
polymerization unit derived from a blocked isocyanate
group-containing (meth)acrylate (hereinafter described as
a2) and a polymerization unit derived from a hydroxyl
group-containing (meth)acrylate (hereinafter described as
a3-1) or {(meth)acrylic acid (hereinafter described as a3-
2). The term “{(meth)acrylate” in the invention means an
acrylate or a methacrylate, and the term ™ (meth)acrylic
acid means acrylic acid or methacrylic acid.

[0009]

As al, a compound represented by the following
formula (1] is preferred, wherein rE represents a
polyfluoroalkyl group, Q represents a divalent organic
group, and R represents a hydrogen atom or a methyl group.
[0010]

[KA 1]}



preferably a straight-chain structure. In the case of a branched structure,
it is preferred that a branched portion exists at a termnal portion of Rf,
and that it is a short chain having about 1 to 4 carbon atons. Rf nay
contain an ethereal oxygen atomor a thioethereal sulfur atom The
structures of the termnal portions of Rf include CF3CF2-, (CF3)2CF-,
CF2H, CFH2- and the like, and CF3CFZ- is preferred. [0012] The nunber of
fluorine atons in Rf is preferably 60% or nore, nore preferably 80% or nore
and nost preferably 100% when it is expressed by [(the nunber of fluorine
atons in Rf)/(the nunber of hydrogen atons contained in an al kyl group
havi ng the sanme nunber of carbon atons as Rf)]x100. Rf in the case of 100%
is called a 8 perfluoroalk group (hereinafter al so described as an RF
group). The nunbﬁn_qi,g_ Q___gﬁons bflthe RF group is preferably from2 to
20, and nore preter be rodm4 %o 16. \Wen the number of carbon atons of
the RF group is wwthin that range, polynerizability and solution stability
after polynerization of al are good, and the oil-repellent conposition is
excel | ent %goagatial oil repellency and oil repellency durability. [0013]

R* is preferably an alkyl group in which two or more
hydrogen atoms are substituted by fluorine atoms. The
number of carbon atoms of R' is preferably from 2 to 20,
and more preferably from 4 to 16. R® may have either a
straight-chain structure or a branched structure, and
preferably a straight-chain structure. In the case of a
branched structure, it is preferred that a branched
portion exists at a terminal portion of Rf, and that it is
a short chain having about 1 to 4 carbon atoms. R may
contain an ethereal oxygen atom or a thicoethereal sulfur
atom. The structures of the terminal portions of Rf
include CFiCF.:-, {(CFs):CF-, CF,H-, CFH;- and the like, and
CFsCF,- is preferred.

S [0012]

The number of fluorine atoms in R® is preferably 60%
or more, more preferably 80% or more and most preferably
100%, when it is expressed by [ (the number of fluorine
atoms in Rf)/{the number of hydrcgen atoms contained in an

alkyl group having the same number of carbon atoms as

Rf)1x100. R in the case of 100% is called a



Speci fic exanples of Rf include the follow ng groups (including structural
i soneric groups) and the like: C4F9-: F (CF2) 4-, (CF3) 2CFCF2-, (CF3) 3C,
CF3CF2 (CF3) CF- and the like; C5F11-: F(CF2)5- and the like; C6F13-:
F(CF2)6- and the like; Cr7F15-: F (CF2) 7-, (CF3) 2CF (CF2) 4- and the like;
C8F17-: F(CF2)8- and the |ike; C9F19-: F(CF2)9-1 (CF3)2CF(CF2)6- and the

i ke; CloF21-: F(CF2)lo- and the |ike; Cl2F25-: F(CF2)12- and the liKke;
C13F27-; (CF3) 2CF (CF2) 8- and the like; Cl4F29-: F(CF2)14- and the like;

and Cl6F3ge+fH&F3a18y1andotipe (hiekeinGak4] A spefddd:€ix@npd esn iwF t he case
where Rf has an ethereal oxygen atomor a thioethereal sulfur atominclude -
the foll ow pg,gfoups, wherein k represents an integer of 1 to 5:

F(CF2) KOCF(CF3)-; F (CF2CF20) kCF2CF2-; F (CF2CF2CF20) kCF2CF2-; F [CF

(CF3) CF20) | kChrk Cddmper FEEFc6EE3h FRML LkChe @3y GhgCEe-: F (CR2)
kSCF (CF3) -;

preferably from 2 to 20, and more preferably from 4 to 16.
When the number of carbon atoms of the R' group is within
that range, polymerizability and solution stability after
polymerization of al are good, and the oil-repeilent
composition is excellent in initial oil repellency and oil
repellency durability.
[0013]

Specific examples of Rf include the following groups
(including structural iscomeric groups} and the like:

CyFs—: F(CFz)4—, (CF3),CFCF;—, (CEB);C—, CF,CF; {CF3) C¥-
and the 1like;

CsF11—: F(CF;}s~ and the like;

CeFi3—: F(CF;)6— and the like;

CiFi5-: F{CF;)7-, (CF3),CF(CF;)4— and the like;

CgF17—: F{CF;}g— and the like;

CyFi9~: F(CFz)o—, (CF3):CF(CF2)¢— and the like;

CioFz1=: F(CF;) 10— and the like;

Ci2F25—: F(CF2)1:- and the like;

Ci3F27—: (CF3) .CF(CF;)s~ and the like;

Ci4F29—: F(CFz) 14~ and the like; and

Ci1F33—:1 F(CF2) 16~ and the like.

{0014]



F (CF2CF2S) kCF2CF2-; F (CF2CF2CF2S) kCF2CF2-; F [CF (CF3) CF2S) ] kCF2CF2-;
F[ CF(CF3) CF2S) ] kCF(CF3) CF2CF2-; and the like. [0015] As Rf, a
straight-chain RF group is nore preferred, and specifically, F(C F2)4-,
F(CF2)5-, F(CF2)6-, F(CF2)7-, F(CF2)8-, F(CF2)9-, F(CF2)zo-, F(CF2)11- and
F(CF2) 12- are particularly preferred. [0016] Q includes the follow ng
groups, wherein Ra represents a hydrogen atom or an al kyl group, p and g
each independently represents an integer of 0 or 1 or nore, and p+q is an

e B ]t om
As Q - Fd’—féél Bﬁai OX%%HZ?*:B%M%&(&&Q‘)O el (56:&25 (’6@ de(

represents an integer of 0 or 1 or nore, g represents an_integer of or
nmore, and E 8 fglldowing groups, wherein 'k represents an integer of

to 5:

F(CF;)«OCF (CF3)

F(CF,CF,;0)} xCFyCFe-;

F(CF,CF,CF,Q) (CFzCFz-;

F[CF(CF3)CF20) JkCF (CF3) -

F{CF (CF3)CF,0) 1kCF (CF3) CFCFy~;

F(CF;) «SCF(CF3) -

F(CF;CF,;5) «CF;CF,-;

F({CF,CF,;CF,3) (CF;CFy—;

F[CF(CF3}CF:5) 1 kCF2CF,~;

F[CF(CF3}CF2S) ]«CF(CF3)} CF,CF;~; and the like.

[0015]

As Rf, a straight-chain RF group is more preferred,
and specifically, F(CF2)4—, F(CF;)s=, F{CF:)e—, F(CFy)q-
F(CF2)s-, F(CFz)e—, F(CF2)i0~, F(CF2)11— and F{CF:}.2- are
particularly preferred.

[001¢]

Q includes the following groups, wherein R?
represents a hydrogen atom or an alkyl group, p and g each
independently represents an integer of 0 or 1 or more, and
ptd is an integer of 1 to 22:

- (CHZ) ptg~ s

10



from2 to 6) is nore preferred, and an ethyl ene group, a propylene group, a
butyl ene group, a pentanethylene group or a hexanethyl ene group is nost
preferred. [0018] As at, preferred are the foll ow ng conpounds, wherein R
represents a hydrogen atomor a nethyl group: F(CF2)4CH20COCR=CH2 [ 1-1];

F(CF2) sCH2OCOCR=CH2 [1-2]; H(CF2)4CH20OCOCR=CH2 [1-3]; H(CF2)6CH20COCR=CH2
[1-4]; H(CF2)8CH20C0CR=CH2 [1-5]; H (CF2) | 0CH20COCR=CH2 [1-61;

H( CF2) 8CH2CH2OCOCR=CH2 [ 1-7]; F(CF2)4CH2CH20COCR=CH2 [ 1-8];

F( CF2) 6CH2CH200CC 2 dodeeSli o it F( CF2) 6CH2CH20COCR=CH2 [ 1- 10] ;
F( CF2) 9042042858&%12’ [1-11(f;HZ)11:(’CF2) 10CH2CH20COCR=CH2 [1-12]; F (CF2)

12CH2CH2000CR=CH2 , [.1- 13] 2) 14CH2 CH2 OCOCR=CH? [ 1- 14] ;

F( CF2) 16042042006&%@1@?%@&]%?2}?5(’@2) 8( CH2) BoObereG ][ 1-16] ;

F( CF2) s( CH2) 4000CRsCHR [ 1+17] 2 o CE3) 20F( OF2) ACH2CH2000CR=CH? [ 1- 18] ;
(EJZB))ZSEZI(:( CF)2) 604%%@5@%@?21&9]? (oF2) [1-18]

- (CH;) [NHCONH (CHz) o=

- (CHz) oCH (CH) (CH;) o~

~ {CHz) oCH (OCOR®) (CH;) q-; and the like.
[0017]

As Q, - (CHz)p+q—r —(CHz) CONR®(CH;)q~ or -
(CH;) oSOzNR* (CHz) = (p represents an integer of 0 or 1 or
more, ¢ represents an integer of 2 or more, and p+q is
from 2 to 6) is more preferred, and an ethylene group, a
propylene group, a butylene group, a pentamethylene group
or a hexamethylene group is most preferred.
[0018]

As al, preferred are the following compounds,
wherein R represents a hydrogen atom or a methyl group:

F(CF,}4CH;OCOCR=CH; [1-1];

F(CF;)sCH;OCOCR=CH; ({1-2];

H(CF;) ,CH;QCOCR=CH; [1-3];

H{CF;) 6CH,OCOCR=CH, [1-4];

H(CF;}sCH,OCOCR=CH; [1-5];

H(CF;) 10CH;CCOCR=CH, [1-6];

H{CF;) gCH,CH,OCOCR=CH, [1-7]:

F (CF;) 4CH;CH,OCOCR=CH, [1-8];

F(CF;) sCH,CH;OCCCR=CH, [1-91];

11



(CF3) 2CF( CF2) 8CH2CH2000CR=CH2 [1-20]; (CF3) 2CF (CF2) s (CH2) 3000CR=CH2
[1-21] ; (CF3)2CF(CF2)sCH2CH( OH) CH2OCOCR=CH2 [ 1-22];

(CF3) 2CF( CF2) 7CH2CH( OH) CH2OCOCR=CH2 [ 1-23];

(CF3) 2CF( CF2) 5CH2CH( 000CH3) OCOCR=CH2 [ 1- 24];

F( CF2) 8S02N( CH3) CH2CH2000CR=CH2 [ 1-25]; F(CF2)9SO2N(02Hs) CH2CH2000CR=CH2

[ 1-26]; F(CF2)8S02N( C3H7) CH2CH2000CR=CH2 [ 1-27]; and

F( CF2) 9CONHCH2CH2000CR=CH2 [1-28] [0019] As al, of [1-1] to [1-28], [1-3] to
1-15] are nore referred, and [ 1- 0 -13] are nost preferred. [0020

gz is] a conpound® %MisﬁgaC%g,O?%%%ﬁ% [ta]n']h ool : : ]

cyanate group-containing
(nmeth)acrylate with a blocking agent. 12 The isocyanate group-contai ni ng
(met h) acryl at es FK%EJ)L?EF@IZ@H?%‘%%@ Teteet il {net h)yacryl ate, 1,3,3-trinethyl-
4-i socyanat ocycl ohexyl net hyl am dooxyet hyl I'}r%mst h)acrylate and the like.
[ 0021] The bl ockF fgFagert=CHa4¥IQ¢deCbUtlanda@neoxi me, cycl ohexanoneoxi e,
s-caprol actam ethyl acetoacetate, acetylacetone, phenol, nethanol, diethyl
mal onate, a bi stl€FtlaCRyRANE R HhetByll@drrazol e, 3,5 di met hyl pyrazol e,
i ndazol e and the like. O these

F(CFz) 14CH2CH20COCR=CH2 [1—14] H

F(CF:}1sCH,CH,OCOCR=CH, [1-15];

F(CF2) s (CHz) 30COCR=CH, [1-16];

F(CF;) s {CH2) 4OCOCR=CH, [1-17];

(CF3) oCF (CF,) 4CH,CH,OCOCR=CH, {1-18];

(CF3) .CF{CF3}¢CH:CH,OCOCR=CH, [1-19];

(CFs) 2CF (CF;) gCH,CH,OCOCR=CH, [1-20];

(CF3) 2CF (CF;) s {CH2} :0COCR=CH, [1-21];

(CF3) ,CF (CF2) sCH,CH (CH) CH,OCOCR=CH, [1-22];

(CF3)CF (CF;)+CH,CH (CH) CH,O0COCR=CH; [1-23];

(CF3) ;CF (CF;,) sCH;CH (OCOCH3) OCOCR=CH, [1-24];

F(CF2) §SO,N (CHs) CHCH,0COCR=CH, [1-25];

F(CF3)sSO;N (CyHs) CH;CH,OQCOCR=CH, {1-26];

F(CF;)sSO,N (CsH,) CH,CH,OCOCR=CH, [1-27]; and

F(CF;) gCONHCH,CH,OQCOCR=CH, [1-28].
[0019]

As al, of [1-1] to [1-28], [1-3}] to [1-15] are more
preferred, and [1-8] to [1-13] are most preferred.
[0C20]

a2 is a compound cobtained by reacting an isocyanate

group~containing (meth)acrylate with a blocking agent.
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bl ocki ng agents, 2-butanoneoxine, diethyl nmalonate, pyrazole,
3-net hyl pyrazol e and 3, 5-di net hyl pyrazole are nore preferred, and

2- but anoneoxi me, 3-net hyl pyrazole and 3, 5-di net hyl pyrazol e are nost
preferred, because their excellent stability and excellent reactivity.
(0022] a3-1 includes 2-hydroxyethyl (meth)acrylate, 2-- hydroxypropyl
(meth)acryl ate, 4-hydroxybutyl (meth)acrylate, 1,4-cyclohexanedi nethanol
nono( et h) acryl ate, 2-acryl oyl oxyet hyl -2- hydroxyet hyl phthalic acid,

3-chl or o- 2- hydr ouyer 9p¥tyat ABEN 6Lt 28 Rl gy Ol Yl @Nel ates
nono( et h) acryl ate, pol yoxyethyl ene nono(neth)acryl ate, pol yoxypropyl ene

mono- (net haenykabe; spekyaxyethnhane/RalyaRfopyd ene, ionor - (geth)acryl ate
and the like. 13 0 23] By using a2 and a3-1 or a3 2 (a3 1 and a3-2 are

hereinaftep_ %-, gkeegfk.%mxnge@qgaﬁsd@@ e Iﬁ@mgef%ighsoof al

and the (et ate a2 o ergo co ynerlzatlon t w an
increase in éhg n? §§ular wei ght of the copolynmer (A) to proceed. Further,
when t he o?? rep% ent ‘filmis formed, the (neth)acrylate of a2 and the
hydr oxyl ﬁﬁg ?f a3-1 or the carboxyllc acid group of a3-2 react with each
other to fé 47 uret hane bond, thereby formng a three-dinensionally

The blocking agents include Z2-butanoneoxime,
cyclohexanoneoxime, g-caprolactam, ethyl acetoacetate,
acetylacetone, phenol, methanol, diethyl malonate, a
bisulfite, pyrazole, 3-methylpyrazole, 3,5-
dimethylpyrazole, indazole and the like. O©f these
blocking agents, 2-butanoneoxime, diethyl malonate,
pyrazole, 3-methylpyrazole and 3, 5-dimethylpyrazole are
more preferred, and 2-butanoneoxime, 3-methylpyrazole and
3,5-dimethylpyrazole are most preferred, because their
excellent stability and excellent reactivity.

[0022]

a3-1 includes 2-hydroxyethyl (meth)acrylate, 2--
hydroxypropyl (meth)acrylate, 4-hydroxybutyl
(meth)acrylate, 1,4-cyclohexanedimethanol
mono (meth)acrylate, 2-acryloyloxyethyl-2-
hydroxyethylphthalic acid, 3-chloro-2-hydroxypropyl
(meth)acrylate, a polyoxyalkylene mono (meth)acrylate,
pelyoxyethylene mono (meth)acrylate, polyoxypropylene mono-
(meth)acrylate, polyoxyethylene/polyoxypropylene mono-

{meth)acrylate and the like.
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crosslinked product. The oil-repellent filmusing such a high-nolecul ar

wei ght copolynmer (A) and fornmed into the three-dinensionally crosslinked
product exhibits good oil repellency durability w thout swelling or
separation even when inmmersed in high-tenperature oil. [0024] The copol yner
(A) may further have a polynerization wunit derived froman al kyl
group-containing (neth)acrylate (hereinafter described as a4) . Wen the
nunber of carbon atonms of the RF group of al exceeds 8, it is preferred t
have t he p?bgggﬁization unit derived fromad4. [0025] a4 includes nethyl
(meth)acrylate, "ethyl (nmeth)acrylate, propyl (neth)acrylate, butyl

(met h) acryl at e, §¥Fggggéggégﬁgghg%gﬁyb§t%GJ% 6J%quggg:£{%%;%} )acryl at e,

n- hexyl (nmeth)acr xyet'hyl ““(net h) acryl-ate, e y
(meth)acryl ate, isgbut (nmeth)acr.yl ate,, t-butyl (neth)acryl ate, decyl
(meth) acry aFE?na§§85y¥5€8eFﬁ§g€€%ﬁﬁe, S RFY F3et ) actyFat e, i soburnyl
(meth)acrylate, n-lauryl th)- acrylate, tridecyl (nmeth)acryl ate,
tetrahydroﬁﬂ??h??FrY%ﬁg?h%g§PQI&ﬂ@ e et 9y %ﬁeﬁ%,a%h%ﬁoﬁgethy
(meth)acryl ate, isobonXI (meth)acrylate and the |ike. O these
(et h) acr yRBEEEIB CaROL¥TRYIL ZeeOm) 4¢r At it ofyFregset Wy akh§l ate and
cycl ohexyl (neth%acrylate are preferred.

molecular weight of the copolymer (A) to proceed. Further,

when the oil-repellent film is formed, the (meth)acrylate
of a2 and the hydroxyl group of a3-1 or the carboxylic
acid group of a3-2 react with each other to form a
urethane bond, thereby forming a three-dimensionally
crosslinked product. The ocil-repellient film using such a
high-molecular weight copolymer (A) and formed into the
three-dimensionally crosslinked product exhibits good oil
repellency durability without swelling or separation even
when immersed in high-temperature oil.

fo024]

The copolymer {A) may further have a polymerization
unit derived from an alkyl group-containing (meth)acrylate
(hereinafter described as ad4}. When the number of carbon
atoms of the RF group of al exceeds 8, it is preferred t
have the polymerization unit derived from ad.

[0025]

a4 includes methyl (meth)acrylate, ethyl

(meth)acrylate, propyl (meth}acrylate, butyl

(meth)acrylate, cyclohexyl (meth)acrylate, Z-ethylhexyl

14



[ 0026] By using a4 having a nol ecul ar weight of 200 or less, the
(nmeth)acrylate of al and the (nmeth)acrylate of a4 wundergo copol ynerization
to allow an increase in the nolecular weight of the copolyner (A to
proceed. Further, the alkyl group of the polynerization unit derived from
a4 suppresses crystallinity of the RF group of the polynerization unit
based al to inhibit precipitation of the copolynmer (A in the oil-repellent
conposition. Thus, the oil-repellent composition becones a honbgeneous

sol uti on tgmégpygggyggeg995_%%%1;%?&%%5%%3@@é%y ?ﬁé’ﬂ'k{&s{éetgx?%lf t he

pol ymeri zation unit derive mng propert

oi |l -repell Ftion LS.ioproved.t I 009 i he uniform
film Furtﬁ@%%@?gggﬁkékgéeh gFggggﬁagﬁﬁ%hg%%ﬁﬂiéﬁéﬂ bég%ﬂé&%f 200 or |less

i ncrease 15 ¢ tallinity of the.oil-repellent filmand inproves dynamc
mettabiIit?mgtgﬁaggy;agﬁéengBQY@oAggggﬂﬁﬁﬁi;at%%éﬁﬁ?f%g in easy rolling of
the oil to, be capabl f nforci.ng enclosing of the oil. [0027] The

copol ymer 6%&tH§$Cﬁ¥§@g 'pEPQEEW#zéﬂéﬁﬁhﬁﬁqﬁiﬁﬁﬁﬁ\R§F§$?ﬁ$%.polynerizable
nononer (hereinafter described as _a5) other than al, a2, a3 and a4, \Wen it
has the polY#eRi 2atVoAtani &5abMved MRS CEYLale, dxcdent 1ReaRhésion to

a base material. a5 includes
acrylate, tridecyl (meth)acrylate, tetrahydrofurfuryl

(meth)acrylate, benzyl {meth)acrylate, phenoxyethyl
(meth)acrylate, 1sobonyl (meth)acrylate and the like. Of
these (meth)acrylates of a4, ethyl (meth)acrylate, propyl
(meth)acrylate and cyclohexyl (meth)acrylate are preferred.
[0026]

By using a4 having a molecular weight of 200 or less,
the (meth)acrylate of al and the (meth)acrylate of a4
undergo copolymerization to allow an increase in the
molecular weight of the copolymer (A) to proceed. Further,
the alkyl group of the polymerization unit derived from a4
suppresses crystallinity of the RF group of the
polymerization unit based al to inhibit precipitation of
the copolymer (A) in the oil-repellent composition. Thus,
the oil-repellent composition becomes a homogeneous
solution to improve storage stability. Further, by having
the polymerization unit derived from a4, film forming
properties of the cil-repellent compesition is improved to
be able to obtain the uniform film. Furthermore, the use

of a4 having a molecular weight of 200 or less increase
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glycidyl (neth)acrylate, aziridinyl (nmeth)acrylate, a polydinethylsiloxane
group-containing (neth)acrylate, triallyl cyanurate, a dial kyl maleate, an
N-substituted am noal kyl (nmeth)acrylate, polyoxyal kyl ene gl ycol
(meth)acrylate and the |ike. [0028] In the copolynmer (A), the polynerization
unit derived fromal, the polynerization unit derived froma2, the

pol yneri zation unit derived froma3 and the polynerization unit derived
froma4 nay each be used either alone or as two or nore kinds thereof. Wen

two or mopeykiRdsah tRobyMemHez ilon-dpt s perd veg dxemmbrab&s contai ned,
the nunbers of carbon atonms of Rf of the respective al are preferably

di fferent E&H%?é?&e%'ﬁ%&iiﬁ@rstu*l‘?{ 2 SME N ANOIOL - TOEEn KA BESa R 1 ¢,

pol ymeri zation units 16 derived fromal different in the nunber of carbons

of Rf, th of _car t f I, is. indi S.an average
val ue. [OOSSFH$EEB?aEPO%8$%?ﬁ%%ygaﬁaﬁgiﬁﬁgcﬁ?%nﬁ? %%r?%%%g}go%?al in the
copol yner %ﬁ% is.ﬁref%r?%g. frO@'7 to:§§@6by mass, nore preferably from 80
to 98% by 8TCAHd fOS érneqfé)raﬁi fF'om 85 to 98% by mass, of the total
polynerizaEhﬁn Snits (100% by nmass) When the polynerization unit derived
fromal is £Ain that range,

The copolymer (A) may have a polymerization unit
derived from a polymerizable monomer (hereinafter
described as ab) other than al, aZ, a3 and ad4. When it
has the polymerization unit derived from a5, it is
excellent in adhesion to a base material. ab includes
glycidyl (meth)acrylate, aziridinyl (meth)acrylate, a
polydimethylsiloxane group-containing (meth)acrylate,
triallyl cyanurate, a dialkyl maleate, an N-substituted
amincalkyl {meth)acrylate, polyoxyalkylene glycol
(meth)acrylate and the like.

[0028]

In the copolymer (A), the polymerization unit
derived from al, the polymerization unit derived from a2,
the polymerization unit derived from a3 and the
polymerization unit derived from a4 may each be used
either alone or as two or more kinds thereof. When two or
more kinds of polymerization units derived from al are
contained, the numbers of carbon atoms of R of the
respective al are preferably different from each other.

Further, when two or more kinds of polymerization units
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oil repellency of the oil-repellent filmis excellent. [0030] The ratio of
the polynerization unit derived froma2 in the copolyner (A) is preferably
fromO0.5 to 10% by nass, nore preferably from1l to 8% by mass, and nost
preferably from1l to 5% by nmass, of the total polynerization units (100%
by mass). The ratio of the polynerization unit derived froma3 in the
copolynmer (A) is preferably fromO0.5 to 10% by mass, nore preferably from1
to 8% by mass, and nost preferably from1l to 5% by nass, of the total

pol yner i zagkenveai Esom( 100%ilFY oFReS) i el thignfol YaerdZatdoa sini & derived
froma2 and the polynerization unit derived froma3 are within those

ranges, a Eﬁéeﬁuﬂb@?néfoﬁékbﬁnC%Q%ﬁé ek PHedugt iiss ihfisWddLiantdy formed
while maintaining oil repellency of the resulting oil-repellent film and

adhesi on i G |y exhibited, resulting in excellent oil repellency
durabllltygvfggé%] %Egbratlo of the polynerization unit derived froma4 in

t he copoly ﬁ) is preferably 20% by mass or |ess. However, when the
nunber éar%o atons of the Rf group of al exceeds 8, the ratio of the

ol yer zat10n Upj 1 GTLYER (ETHEAyhbe 1S SO b LY g1 Y 1 om

in the copolymer {(A) is preferably from 70 to 98% by mass,
more preferably from 80 to 98% by mass, and most
preferably from 85 to 98% by mass, of the total
polymerization units (100% by mass). When the
polymerization unit derived from al is within that range,
01l repellency of the oil-repellent film is excellent.
[0030]

The ratio of the polymerization unit derived from a2
in the copolymer (A) is preferably from ¢.5 to 10% by mass,
more preferably from 1 to 8% by mass, and most preferably
from 1 to 5% by mass, of the total polymerization units
{100% by mass) .

The ratio of the polymerization unit derived from a3
in the copolymer (A} 1is preferably from 0.5 to 10% by mass,
more preferably from 1 to 8% by mass, and most preferably
from 1 to 5% by mass, of the total polymerization units
(100% by mass).

When the polymerization unit derived from a2 and the
polymerization unit derived from a3 are within those

ranges, a three-dimensionally crosslinked product is
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0.5 to 20% by nmass, nore preferably from1l to 20% by mass, and nost
preferably from1l.5 to 15% by mass, of the total polynerization units (100%
by mass) When a4 is within that range, the oil-repellent conposition is
excellent in storage stability and filmform ng properties. The ratio of

t he polynerization unit derived froma5 in the copolyner (A) is preferably
10% by mass or |less. [0032] (Solvent) The solvents include a hal ogen
conpound, a hydrocarbon, a ketone, an ester, an ether, a nitrogen

compound, 8,3k EYEnGINPAYIshe ARHNQT GATH £r SO M0N0 1 BNre YEPRBREyAGKD and the
| i ke. The hal ogen conpounds i nclude a hal ogenated hydrocarbon, a

hal ogenat edrgt et 30d i shi st Hhe halpoenas echiydrggagbons | ncl ude a

e
hydr ochl oro- f [ uorocar uorocarbon, a hydrobronocarbon, a

o e, R AR, AL U AN A NS e et v byor oo bons
and the Ii%gpelaggg3 ayygﬂyfyggjuorocarbons i nclude the follow ng
[0031]

The ratio of the polymerization unit derived from a4
in the copolymer (A} is preferably 20% by mass or less.
However, when the number of carbon atoms of the Rf group
of al exceeds 8, the ratio of the polymerization unit
derived from a4 in the copolymer (A) is preferably from
0.5 to 20% by mass, more preferably from 1 to 20% by mass,
and most preferably from 1.5 to 15% by mass, of the total
polymerization units (100% by mass). When a4 is within
that range, the oil-repellent composition is excellent in
storage stability and film forming properties.

The ratic of the polymerization unit derived from ab
in the copolymer (A) is preferably 10% by mass or less.
[(0032]

{(Solvent)

The solvents include a halogen compound, a
hydrocarbon, a ketone, an ester, an ether, a nitrogen
compocund, a sulfur compound, an inorganic sclvent, an
organic acid and the like.

The halogen compounds include a halogenated

hydrocarbon, a halogenated ether and the like.
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conpounds: CF3CF2CF2CHF2; CF3CF2CF2CH2F; CF3CF2CH2CF3; CH F2CF2CF2CHF2;
CHF2CH2CF2CF3; CF3CHFCH2CF3; CF3CH2CF2CHF2; O -! F2 CHFCF2CHFZ2;
CF3CHFCF2CH3; CH F2 CHFCHFCHF2 ; CF3CH2CF2CH3; CF3CF2CH2CH3; CH
F2CH2CF2CH3; CH F2CF2CF2CF2CF3; 19 CF3CF2CF2CHFCF3; CH F2CF2CF2CF2CHF2;
CF3CHFCHFCF2CF3;  CF3CHFCF2CH2CF3; CF3CF (CF3) CH2CHF2;, CF3CH (CF3)
CH2CF3; CF3CH2CF2CH2CF3; CH F2 CHFCF2CHFCHF2; CHF2CF2CF2CHFCHS;
CF3CH2CH2CH2CF3;

The halogenated hydrocarbons include a hydrochloro-
fluorocarbon, a hydrofluorocarbon, a hydrobromocarbon, a
fluorine-containing alcohel and the like.

The hydrochlorofluorocarbons include the following
compounds:

CH5CC1,F;

CHC1,CF;CF3;

CHC1FCF,CClF,; and the like.

[0033]

The hydrofluorocarbons include the following
compounds:

CFEFsCF,CF;CHF:;

CEF;CF,CE.CHRF;

CF3CFCH:CF3;

CHF;CF,;CF,CHF;;

CHF;CH,CF.CF3;

CF3CHFCH;CF3;

CF3iCH,CF;CHF;;

CHF,CHFCF,CHF;;

CFsCHFCEF,CHs;

CHF,CHFCHFCHYF;;

CFiCH,CF,CH3;

CFsCF,CH,CE3;

CHF;CH,CF,CHs;

CHE,CECF;CF;CF5;
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CHF2CH2CF2CH2CHF2; CF3 (CF2) 4CHF2; CF3 (CF2) 4CH2F, CF3CF2CF2CF2CH2CF3;
CH F2CF20F2CF2CF2CHF2; CF3CH (CF3) CHFCF2CF3; CF3CF2CH2CH (CF3) CF3;
CF3CH2CF2CF2CH2CF3;  CF3CF2CH2CH2CF2CF3;  CF3CF2CF2CF2CH2CH3; CF3CH (CF3)
CH2CH2CF3; CH F2CF2CH2CH2CF2CHF2; CF3CF2CF2CH2CH2CH3; and the i ke.
[0034] 20 The fluorine-containing alcohols include trifluoro- ethanol,
2,2,3,3,3-pentaf | uoro-1 -propanol, 2-(pentafl uoro- butyl)ethanol,

2- (perfl uoroexysil)ethanol, 2-(perfluoro- hexyl)ethanol,

2- (perfluorodecytyathanoburés(perfluoro-3- nethyl butyl)ethanol,
1H, | H 3Htetrafl uoro-1-propanol, 1H|IH 5H octafl uoro-I-heptanol,

1H, | H 9H hexadecgﬁ%@p e-d,crpeganol , 2H hexaf | uor o- 2- 2- propanol ,
1H, | H, 3H hexaf | uro- 2- butanol and the |ike. (0035] The hydrobronocarbons

i ncl ude the fol I@ﬂmcﬁﬂ@m@:
CF3CHECFEF,CH:CF'y;
CF;CF (CF3) CH,CHF;
CFsCH(CF3) CHCF3;
CF3CH,CF,CH,CF3;
CHF,CHFCF;CHFCHF;;
CHF,CF,CF,CHFCH;;
CF3CH,CH,CH,CF5;
CHF,CH,CF,CH,;CHF;;
CF; (CFy) 4CHF;;
CF3(CF2) 4CH:F;
CFiCF,CF,CF:CH-CF3;
CHF,CF,CF,CF;CF,CHF,;
CF3CH{CF3) CHFCF,C¥F5;
CF3CF,CH,CH (CF3) CF3;
CF3CH,CF,CF,CH,CFs;
CF3CF,CH,CHCFLCE s
CF3CF,CF,CF,CH,CHs;
CFsCH(CF3) CH,CH,CFa;
CHF,CF,CH,CH;CF,CHF;;
CFiCF,CF,CH,CH,CH3; and the like.

[0034]
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CH2Br2; CH2Br CH2CH3; CH3CHBr CH3; CH2BrCHBrCH3; and the |ike. The

hal ogenat ed ethers include a hydrofluoroether. The hydrofl uoroethers

i nclude a separation type hydrofluoroether and a non-separation type
hydr of | uoroet her. The separation type hydrofluoroether is a conmpound in
whi ch a perfluoroal kyl group or a perfluoroal kyl ene group and an al kyl
group or an alkylene group are linked to each other through an ethereal
oxygen atom The non-separation type hydrofl uoroether is a

hydrof | uor oet her rcont g8 ReacBatbidling fHiveHnal ad,aldgd S R, 25 - al kyl ene
group. 21 [0036] The separation type hydrofl uoroethers iInclude the

(oo g gomeynss; Ao (o) A, TEREARERD

(CF3) CFCFgggH%?§§hanol, 2-{perfluorcexysil)ethanol, 2-(perfluoro-
hexyl)ethanol, 2- (perflucrodecyl}ethancl, 2-({perfluocro-3-
methylbutyl)ethanol, 1H, 1H, 3H-tetrafluoro-l-propanol,
1H, 1H, 5H-octaflucro-1-heptanocl, 1H, 1H,9H-hexadecafluoro-1-
nonanol, Z2H-hexaflucro-2-2-propancl, 1H,1H, 3H-hexafluro~2-
butanol and the like.

(0035]

The hydrobromocarbons include the following
compounds:

CH;Br»,;

CH,BrCH,>CHs;

CH3CHBrCHs;

CH,BrCHBrCH3; and the like.

The halogenated ethers include a hydrofluoroether.

The hydrofluorcethers include a separation type
hydrofluorcether and a non-separation type
hydrofluoroether. The separation type hydrofluocrcether is
a compound in which a perfluorcalkyl group or a
perfluorcalkylene group and an alkyl group or an alkylene
group are linked to each other through an ethereal oxygen
atom. The non-separation type hydrofluorcether is a
hydrofluoroether containing a partially fluorinated alkyl

group or alkylene group.
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(CF3) 3COCH2CH3; CF3CF (OCH3) CF (C F3) 2; CF3CF (OCH2CH3) CF (CF3) 2;
C5F110CH2CH3;  CF3CF2CF2CF (OCH2CH3) CF (CF3) 2; CH3O (CF2) 40CH3;
CH3OCF2CF20CH2CH3; C3H7OCF (CF3) CF20CH3; F(CF2) OCH3 (n is from6 to 10);
and the like. [0037] The non-separation type hydrofl uoroethers include the
foll ow ng conpounds: OHF20CF20CHF2; CH2FCF20CHF2; 22 CF3CF20F20CH2F;
CF3CF20CH2CHF2 ; CHF2CF20CH2CF3; CH F2CF2CH20CF3; CF30F2CH2CCHF2;
CHF20F20CH2CHF2;  CF3CH200F2CH2F; CF3CH200F20HF2; CH F2CF2CF20CHS;
CHF20F2CH2QH3 s CF3CF2CF20CH2CF3;

The separation type hydrofluoroethers include the
follewing compounds:

CF3CF,CF,C0CHs;

(CFs) :CFOCHs5;

CFiCF,CF,0CH;CHs;

CF3CF,CF,CF;OCHs;

(CF3) 2CFCF:0CH3s;

(CF3) sCOCH3;

CF3CF,CF;CF,OCH;CH3;

(CF3) CFCF,0CH,CHs3;

{CF3) sCOCH;CHs;

CF3CY (OCH3) CF (CF3) 22

CF3CF (OCH;CH3) CF {CF3) 2;

CsF1;0CH2CH;3;

CE3CF,CF,CF (OCHCH3) CF(CF3) 2;

CH30 (CF;) 4OCHs;

CHzOCF,CF,0CH;CHs;

C3H,0CF {CF;3) CF,0CHs5;

F{CF;),0CH: (n is from 6 to 10); and the like.
[0037]

The non-separation type hydrofluoroethers include
the following compounds:

CHF,;CCF,0OCHF,;

CHzFCFzOCHFz;‘
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CF30F2CH200F20F3; O F3C F2CF20CH2CHF2 ; O F3C F2CH200F20HF2 ;
CHF20F2CH20CF20F3; CH F2CF2CH20CF20HF2;  OF3CHFCF2CH200F3;
CF3OHFOF20H200HF2;  CF3CF2CF2CH20CH3;  (CF3) 2CHCF20CH3; CF3C
F2CF20CH2CF2CF3; C F3C F2CF20CH2C F2CHF2 ; C F3C F2 C F2 C F20C F2 CHF2 ;
CF3 (CF2) 50CHF2; CHF20CF2CF20CHF2; 23 CH F20C F2 0C F2C F20CH F2;
CHF20OCF200F20CF20CHF2; and the |like. [0038] The hydrocarbons include an

al i phatic hydrocarbon, an alicyclic hydrocarbon, an aronatic hydrocarbon
and the [|ike. The.@jdg¥hatucrhydrocarbons include pentane, 2-- nethyl butane,
3- net hyl pent ane, hexane, 2, 2-di nmet hyl butane, 2, 3-di net hyl but ane, hept ane,
octane, 2,2,4- tepietdmentane, 2,2, 3-trinmethyl hexane, decane, undecane,
dodecane, 2,2, 4,6, 6-pent anet hyl hept ane, tri decane,

CHF;CF,0CH.CF3;
CHF,CF,CH0CF3;
CF3CF,CH;OCHF;;
CHF;CF;OCH;CHF;
CF3CH,OCF2CH:F';
CFsCH;OCF,CHFy;
CHF,CF,CF,0CHs;
CHF.CF,CH,0CHs3;
CFsCF,CF,0CH;CF5;
CF3CF,CR,O0CF:CF3;
CF;CF,CF,0CH;CHF, ;
CF3CF,CH;O0CF,CHF;;
CHF>CF,CH,QCFE»CF3;
CHF>CF>CH,QCFE2CHF;
CEsCHFCF;CH;OCF3;
CF3CHFCF,CH,OCHFz;
CF3CF,CF:CH;0CHs;
(CF3}) ,CHCF,0OCHs;
CF:CF,CF,CCH,CF,CF3;
CF3CFCF,0CH;CF>CHF ;
CFsCF,CF,CF;0CF,CHF3;
CF3(CF;) sOCHF;

CHonC cm onCHFg M
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detradecane, hexadecane and the |ike. The alicyclic hydrocarbons include
cycl opent ane, nethyl cycl opentane, cycl ohexane, nethyl cycl ohexane, ethyl -
cycl ohexane and the |like. The aromatic hydrocarbons include benzene,

tol uene, xylene and the |Iike. The ketones include acetone, nethyl ethyl
ket one, 2- pentanone, 2-hexanone, nethyl isobutyl ketone and the |iKke.

[ 0039] The esters include nethyl acetate, ethyl acetate, butyl acetate,
met hyl propionate, nmethyl |actate, ethyl |lactate, pentyl lactate and the

| i ke. The ethers.j.QAc i ] ether, dioxane, tetrahydrofuran and
the like. 24 Thecg?fé%lpg)r&c?gﬁ%ggﬁgg’ i ncl ude pyridine, N,N-

di met hyl f or mam d | am de nmet hyl - pyrrolidone and the
| i ke. The suIfurggga%%%%%g%bﬁﬁLﬁéggﬂﬁﬁ%?%ygh%u#+%§fde, sul fol ane and t he
i ke. The igﬁégznic solvents include liquid carbon dioxide and the |iKke.

The organié s include acetic acid, propionic acid, malic acid, lactic

acid and the like. [0040] As the solvents, preferred are the hydrochl oro-
The hydrocarbons include an aliphatic hydrocatfbon,

an alicyclic hydrocarbon, an aromatic hydrocarbon and the
like.

The aliphatic hydrocarbons include pentane, 2--
methylbutane, 3-methylpentane, hexane, 2,2-dimethylbutane,
2,3-dimethylbutane, heptane, octane, 2,2,4-
trimethylpentane, 2,2,3-trimethylhexane, decane, undecane,
dodecane, 2,2,4,6,6-pentamethylheptane, tridecane,
detradecane, hexadecane and the like.

The alicyclic hydrocarbons include cyclopentane,
methylcyclopentane, c¢yclohexane, methylcyclohexane, ethyl-
cyclohexane and the like.

The aromatic hydrocarbons include benzene, toluene,
xylene and the like.

The ketones include acetone, methyl ethyl ketone, 2-
pentanone, 2-hexanone, methyl isobutyl ketone and the like.
[0039]

The esters include methyl acetate, ethyl acetate,
butyl acetate, methyl propionate, methyl lactate, ethyl
lactate, pentyl lactate and the like.

The ethers include diisopropyl ether, dioxane,

tetrahydrofuran and the like.
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fl uorocar bons, t

per fl uorocarbons,

CHCI FCF2CC1F2,
CHF2CF20CH2CF3,
CF3CH2OCF2CH2F,

he hydrof | uorocarbons, the hydrofluoroethers and the

and nore preferred are CH3CCl2F, CHCl12CF2CF3,
CH2FCF20CHF2, CF3CF2CF20CH2F, CF3CF20CH2CHF2,
CHF2CF2CH20CF3, CF3CF2CH20OCHF2r CHF2CF20CH2CHF2,
CF3CH20CF2CHF2, CHF2CF2CF20CH3, CF3 (CF2) 4CHF2, CF3 (CF2)

4CH2F and CF3(CF2)sOCH3, in ternms of solubility. These solvents are

excellent in so
sol uti on state.
two or nore ther

ubility for the polyner and storage stability in the

The ﬁQtY@?bﬁ eanplandsed rRiither A}0ne Qf, ag, @-- m xture of
eof. [0041] (O I-RepeIIent Conposi ti on) 25 The

oi | -r epel | @fthetAYROSEhEAN RS, W@Jdl‘ﬁ?éﬁﬂﬂrhdétzﬁm&emﬁ@%ét}%‘lcom aining the

pol ymer (A) and
oi | -repel
preferably p%éﬁ?
by mass) Wen th
conposition is

e sol vent. The content” of the ynmer (A)"in the
gggﬁglg?gnt $ Rrigferably fromO. 1 to 20% by mass, and nore

y mass, in the oil- repellent conp05|tion (100%
n&ont i I t.hat 0|I eIIent
gxceFPgﬁ#riﬁogﬁkbEe elng%gfa 4hrepéf encyd%Urablllty

The content of the solvent in.the 0|I-repellent conposition is preferably
$Taip Thed 'k

from 80 to%Y
the oil- repelle

By ARSs re preferably from90 to 99.9% by mass, in

nt conposition (100% by nass) Wien the content is
The 1norganic solvents include liquid carbon dioxide

and the like.

acid,

[0040]

The organic acids include acetic acid, propicnic

malic acid, lactic acid and the like.

As the solvents, preferred are the hydrochloro-

fluorocarbons, the hydrofluorocarbons, the

hydrofluorcethers and the perflucrocarbons, and more

preferred are CHsCCl,F, CHCIL,CF;CFs, CHClFCF,CC1iFg,

CH,FCF;OCHF,, CFiCF,CF,0CH;F, CF;CF;OCH,CHF,, CHF;CF;OCH,CFs,

CHF,CF,CH,0OCF,, CFs;CF;CH,OCHF,, CHF,CF,OCH;CHF,, CFi:CH;OCF,CH,F,

CFsCH,0CF,;CHF,, CHF;CF,CF;0CH3, CF3(CF;)4CHF2, CFs5(CF;) CHF

and CF3(CF;)s0CHis, in terms of solubility. These solvents

are excellent in solubility for the polymer and storage

stability in the solution state.

The solvents may be used either alone or as a

mixture of two or more thereof.

[0041]

(Oil-Repellent Composition)
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within that range, the oil-repellent conposition is excellent in oi

repell ency durability, and the oil- repellent filmcan be fornmed by one
coating. [0042] In order to inprove adhesion of the oil-repellent filmto a
base material, a silane coupling agent, a prinmer or the |like nay be added
to the oil-repellent conposition of the invention to such a degree that oi
repellency of the oil-repellent filmand storage stability of the oil-
repel l ent conposition are not inpaired. In order to increase oil repellency

and of | repell ency dysabLbiiyeAt LBgpOlinepeld @t d ilihe ; & uor opol ymer

free fromthe polynerization unit derive rom the pol ytTuoroal kyl

gr oup- Com8&1@#8%%5’85“&88@5'1%&&%;{% Ev%l%ﬂ&e:d gg 08 Al repeLLent

conposition I'nvéentron. ori‘ne-cont'ai ning pol yners 1 nclude a
pol ymer havi ng fl uori pe-containnin |iphatic rin st ructure a_main
chai n t her eof a?%sg??ggﬁgi R JEBE- g’gﬁ%ll(fs a}npgthq l?&r%b_p%effi/eefﬁ%rﬁ a
tetrafl uoroet hyl ene- hexafl ugropropyl ene copol yner, a tetrafl uoroqethyl ene-
per fl uor oa‘F‘R‘WgWH/PnetlﬁePr@%ﬁalaéfﬁ‘é)r/ Erni tthel 1% e2 9% Go4312 3201 3R ng

Material) A coloring material such as a dye or a pigment is ,Preferably
added to tBRrei Preépepbént fe6mpdsilt iten 16F° thie mass, in the oil-

repellent composition (100% by mass). When the content is
within that range, the oil-repellent composition is
excellent in oil repellency and oil repellency durability.

The content of the solvent in the oil-repellent
composition is preferably from 80 to 99.9% by mass, and
more preferably from 90 to 99.9% by mass, in the oil-
repellent composition (100% by mass). When the content is
within that range, the oil-repellent composition is
excellent in oil repellency durability, and the ocil-
repellent film can be formed by one coating.

(0042}

In order to improve adhesion of the oil-repellent
film to a base material, a silane coupling agent, a primer
or the like may be added to the oil-repellent composiition
of the invention to such a degree that 0il repellency of
the ocil-repellent film and storage stability of the oil-
repellent composition are not impaired.

In order to increase oil repellency and oil
repellency durability of the oil-repellent film, a

flucropolymer free from the polymerization unit derived
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i nvention. Wen the coloring material is mxed, the presence or absence of
the oil-repellent filmbeconmes weasily viewable, resulting in excellent
visibility. When the coloring material is added, it nay be directly added
to the oil-repellent conposition or may be added after the coloring
material has been mxed with a solvent conpatible with the oil-repellent
conposition and the coloring material, when it is insoluble in oil-
repel l ent conposition. The coloring material is preferably one which

devel ops agGQl otrha_diI.f;éﬂpﬁktlo£59mkwg}grghpt%nta%%%ﬁ%t Sl eAn ) ml@@@hi gh

absor bance, and nore preferably a uorescent coloring material ich emts

gt whendy nadt e WENCRT B8 ULLERNALS! Layo-avanihen dhe base

material is ereb el ng abl'e of visually confirmng the oil -

repellent film._The fluyorescent. coloring.npteria rovi.de t ronger |ight
e ssi on vHEERT ol ardF i T ane P AR A PR YRR Lo PEdaE et mum
wavel ength of that coloring material, i.ch makes it easy to visually

Cont it (OLGITE (BHEIPENE T LPAF LPPorbA et Lot SOORGATG HGF |l wihi ch can
be di stinguished even after the_ oil-repellent conposition has been heated,
nore pref eTrBFHEE S @Bl driag” AREEP dPewReLe 3S0I95S Gt NghbiTe 1A ehdi n even
at a heat curing tenperature of the oil-repellent conposition, and .npbst
preferred 4385l kol drPogf haeepPal vekbse cd detirgfluoroethylene-

hexafluoropropylene copolymer, a tetrafluorcethylene-
perfluorcalkyl wvinyl ether copolymer and the like.
[0043]

(Coloring Material)

A coloring material such as a dye or a pigment is
preferably added to the oil-repellent composition of the
invention. When the coloring material is mixed, the
presence or absence of the oil-repellent film becomes
easlily viewable, resulting in excellent visibility.

When the coloring material is added, it may be
directly added to the oil-repellent composition or may be
added after the coloring material has been mixed with a
solvent compatible with the oil-repellent composition and
the coloring material, when it is insoluble in oil-
repellent composition.

The coloring material is preferably one which
develcops a color different from that of the base material
and has high absorbance, and more preferably a fluorescent

coloring material which emits light when irradiated with
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liable to
i nclude c
oxazol e,

and napht

mat eri al
fromlto

remai n even when heated at 800C or nore. The coloring materials
oumarin, stilbene, thiophene, xanthene, naphthal oid, pyrazoline,

napht hal i m de, indigo, acridine and the like. Stilbene, xanthene

haloid are preferred in terns of heat resistance. Two or nore

kinds of coloring materials may be m xed. The anpunt of the coloring

added is preferably fromO0.1 to 30% by nmass, and nore preferably
10% by mass, in the oil-repellent film (100% by nass) When it

is

O 1% by MBas ot leé? r8y1- GQE'M%@E thle Beie® SR 4 nﬁ?lrne(%1E Furt her,

devel opnment, and the ol

30% by 28
fromthe
(G| -Repe
containin
i nvention
of the i
sol vent .

spi n coat

repe Ient filmcan be V|sua ly co

b S A T e

separati on “occurs. 0044]

B TR T, et sl b e s 2

Dove- ient i oned copo
i S fo

for appl the oil-repell ent. conposition
e e %t¥ﬂ%GBas§"Eh§e?¥lé|SSlgryﬁ*d%?p| Lot gt gt 50 ¢ he
Coat.i ng net hods |nclude sprayi ng, dipping, hrush coatlng, potting,

|#&E%ﬁdr§%eh?Vk%g a fluorescent maximum wavelength of that

coloring material, which makes it easy to visually confirm
the oil-repellent film. Preferred is a coloring material
which can be distinguished even after the oil-repellent
composition has been heated, more preferred is a coloring
material whose color is liable to remain even at a heat
curing temperature of the oil-repellent composition, and
most preferred is a coloring material whose color is
liable to remain even when heated at 80°C or more.

The ccloring materials include coumarin, stilbene,
thiophene, xanthene, naphthaloid, pyrazoline, oxazole,
naphthalimide, indigo, acridine and the like. Stilbene,
xanthene and naphthalcid are preferred in terms of heat
resistance. Two or more kinds of coloring materials may
be mixed.

The amount of the coloring material added is
preferably from 0.1 te 303% by mass, and more preferabiy
from 1 to 10% by mass, in the oil-repellent film (100% by
mass). When it is 0.1% by mass or more, the oil-repellent
film is excellent in color development, and the oil-

repellent film can be visually confirmed. Further, 30% by
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The base materials include resin, netal, fiber and the |ike. The base
material nay be subjected to pretreatnent, prinmer treatnent or the |ike
such as corona treatment or UV ozone treatnent. That treatnment inproves
adhesion of the oil-repellent filmto the base material. [0045] The
oil-repellent filmof the inventionis a film fornmed by crosslinking of the
oil -repellent conposition, and crosslinking inproves adhesion to the base
material. Method for crosslinking the oil-repellent conposition include

heat curim%séﬂgg(¥%gér§b§ulﬁg’iﬁrﬁgia%begitigke%%rﬁ%eb APLU NG by

el ectromagnetic wave irradiation or electron beamirradiation,” and the

like., O . 29 d.is_ NG :whi ch_requir ly a snal
capi tal i%@%%%ﬁgﬁ% g% S%%%r%}gsPﬁgé%ggﬁ u?lﬁgéh?n9335IQ$§%%:pweferred t hat

t he tenperature .of he ring is high in order to pronote curing of
functionmé%ﬁ%ﬁﬁEﬁoéhégﬁ%% " bonding to the base material and anchor

bondi ng, q% Qfating up to a tenperature at which the base material can
resi st isag} Ferred. The heating tenperature is preferably from 100 to
200C, and nore preferably from 100 to 150C. The heating tinme is preferably
30 minutes or |'‘GHdeRePFUURT tHak™) enperature range and that tine range,
the oil-repellent filmis well cured to obtain an oil- repellent film

excel lent in oi IThepellgirygellent film of the invention is a film

containing the above-mentioned copolymer (A).

The oil-repellent film of the invention is formed,
for example by applying the oill-repellent composition of
the invention to the base material, and completely
evaporating the solvent. Coating methods include spraying,
dipping, brush coating, potting, spin coating and the like.

The base materiais include resin, metal, fibker and
the like. The base material may be subjected to
pretreatment, primer treatment or the like such as corona
treatment or UV ozone treatment. That treatment improves
adhesion of the oil-repellent film to the base material.
[0045]

The oil-repellent film of the invention is a film
formed by crosslinking of the ocil-repellent composition,
and crosslinking improves adhesion to the base material.
Method for crosslinking the cil-repellent composition
include heat curing, photocuring by UV irradiation,
electron beam curing by electromagnetic wave irradiation

cr electron beam irradiation, and the like. ©Of these,
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[0046] In the oil-repellent filmof the invention, it is conceivable that
the i socyanate group of the copolyner (A react with the hydroxyl group or
the carboxylic acid group to increase the nolecul ar weight of the copol ynmer
(A). Further, it is conceivable that the oil-repellent film decreases in
solubility for oil by the existence of the wurethane bond (crosslinked
structure) of the isocyanate group and the hydroxyl group or the carboxylic
acid group. Furthernore, the oil-repellent filmis excellent in oi

repel | ency,Retause; ofs tHies X c@F DMpSweXERT FBguii Rekabgey amauahs, so that even
when exposed to oil of 100C or higher for a long period of tine, it is not

deconposed.0; 30 difaal pedh t ex6e! cﬁ&@éré@eéd%?hﬁgﬁfﬂl} 2?8@?3%5‘%; ieF[:tﬁlg’ and

can be maintained for a long period of tinme wt
initial oil_r ]ggg -+ {EXAMBLE he -p nt...Layention .w.ll be
iIIustratéf\g%%?%e é%é%ce to sE%%%ﬁ?ggggggpﬁgsBgégakﬁkéég Ef%%QQHC)7,
conparati v.e eﬁﬁﬁpl ) i.nvention should_not .be

in T ; I':%osm TTB to 11(_)1)1 b]%ltfthe ign r
construed ascbelng S RTEY Ther &t b9 eVl GAPFSASTS 8|Pupgﬁel 5W8§EWEre
performed, ACEUSAINT &% BLNOS, 000, PELIWan{hLt LAl aPhly, RERE T eney)
heating up to a temperature at which the base material can
resist is preferred. The heating temperature is
preferably from 100 to 200°C, and more preferably from 100
to 150°C. The heating time is preferably 30 minutes or
longer. Within that temperature range and that time range,
the oil-repellent film is well cured to cbtain an ocil-
repellent film excellent in o0il repellency.
[0046]

In the oil-repellent film of the invention, it is
conceivable that the isocyanate group of the copolymer (A)
react with the hydroxyl group or the carboxylic acid group
to increase the molecular weight of the copolymer (A).
Further, it is conceivable that the cil-repellent film
decreases in solubility for oll by the existence of the
urethane bond (crosslinked structure) of the isocyanate
group and the hydroxyl group or the carboxylic acid group.
Furthermore, the oil-repellent film is excellent in oil
repellency because of the R groups existing in large
amounts, so that even when exposed to oil of 100°C or

higher for a long period ¢f time, it is not decomposed or
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About 1 L of n-hexadecane was dropped onto a test plate, and the contact
angl e thereof was neasured. The oil sealing performance was eval uated by
the contact angle of n-hexadecane. A contact angle of 50 degrees or nore
was judged to have the oil sealing property, and a contact angle of |ess
than 50 degrees was judged to have no oil sealing property. (G| Repellency
Durability) Atest plate was i mmersed in n-hexadecane of 120C for 40 hours,
and pulled up, followed by drying using an air gun. Then, the contact angle

of n-hexadgcang was, éF&?éPI&@t'f‘ntQ@hé@ﬂ@n”@@r‘%hea%a@%sﬁl%'t%%q a8h0ovgq 31
(Contact Angl e) Measur ement of the cont act angl e was made by the sessile

drop met hod, dindenn candi trﬁéﬂ‘sf@f 25Lohy gékaedcéfAtlméy%%hbﬂtterface Sci ence
Co., Ltd. [0048] [Exanp In a 50-nL" glass flask, 7 9o

per fl uor ohexy. deecté};'&)mpaglcf%ﬁ% f?i€£g2%§wtg§get : CHZ] (her e| nafter

descri bed as I socyana nethacrylate (hereinafter
described as IS) in which an isocyanate group was bl ocked with
3, 5-di met hyl pyrazole, 0.09 g of 1,4- cycl ohexanedi net hanol nononet hacryl ate

[CH2:CH(C%%ﬂ%gﬁﬁ?CﬁHloCHZOw (hereinafter described as CVM,

[0047]

The present invention will be illustrated with
reference to specific examples (examples: Exs. 1 to 7,
comparative examples: Exs. 8 to 10), but the inventiocn
should not be construed as being limited thereto.

Evaluations of o0il repellency were performed
according to methods shown below.

(Initial 0il Repellency)

Bbout 1 puL of n-hexadecane was dropped onto a test
plate, and the contact angle thereof was measured. The
0il sealing performance was evaluated by the contact angle
of n-hexadecane. A contact angle of 50 degrees or more
was judged to have the o0il sealing property, and a contact
angle of less than 50 degrees was judged to have no oil
sealing property.

(0il Repellency Durability)

A test plate was immersed in n-hexadecane of 120°C
for 40 hours, and pulled up, followed by drying using an
alr gun. Then, the contact angle of n-hexadecane was

measured in the game manner as described above.
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0.09 g of 2,2'-azobis(2-nmethyl butyronitrile) (hereinafter described as ABl)
and 13.5 g of HCF2CF20CH2CF3 (hereinafter described as solvent Y) were

pl aced. The gas in the inside of the flask was replaced by nitrogen gas,
foll owed by sealing. The flask was maintained in a hot water bath of 60C
for 15 hours with stirring the inside thereof to obtain a transparent
solution containing a copolyner. Solid inpurities were separated fromthe
resulting solution by filtration using a 1 micron filter paper, and the
resulting filtratenwast dinlguted wWith solvent Y to prepare an oil-repellent
sol ution having a polymer concentration of 2% by nmass. 32 A SUS pl ate which

had been washedywgsuceaked Wit knd hedesul tidg Oidas apghdeny gpbution by a
spin coat nethod wunder conditions of 500 rpmfor 20 seconds, and heat

treated a%g%%@f&ier (r?%rr grﬂ{%“ﬂ}ués‘fsml‘ ePbE%ai%ﬂﬁg ité)l%l gzltﬁacr g%\éhner?an Ehd*oi |

oi | -repel test pla [

repel l ency.. d ra?'li r eval uat ed. The results thereof are shown in
Tabl e 1. %Pfﬁgi@ El[tl‘ﬁya%r'.?lr\gfee%ﬁle (iee(’sacto'm a 1:egwas obtained in the sane manner as

in Exanpl% éS ith the exception that 5.77 g of C6FA, 0.15 g of IS, 0.07 g
of ABL and? gnof solvent Y were used, and that 0.08 g of 2-hydroxyethyl

met hacryl at e
y [Example 1]

In a 50-mL glass flask, 5.7 g of perfluorchexylethyl
acrylate [F(CF;)sCH;CH,;OCOCH=CH,] (hereinafter described as
CoFA), 0.12 g of 2-isccyanate ethyl methacrylate
(hereinafter described as IS) in which an isocyanate group
was blocked with 3, 5-dimethylpyrazole, 0.09 g of 1,4-
cyclohexanedimethanol monomethacrylate
[CH,=CH (CH3) COCCHCsH1;CH;OH] f(hereinafter described as CM),
0.09 g of 2,2’ -azobis (2-methylbutyronitrile) (hereinafter
described as ABl} and 13.5 g of HCF,CF;QCH,CFs (hereinafter
described as solvent Y) were placed.

The gas in the inside of the flask was replaced by
nitrogen gas, followed by sealing. The flask was
maintained in a hot water bath of 60°C for 15 hours with
stirring the inside thereof to obtain a transparent
solution containing a copclymer. Sclid impurities were
separated from the resulting solution by filtration using
a 1 micron filter paper, and the resulting filtrate was
diluted with solvent Y to prepare an oil-repellent

solution having a polymer concentration of 2% by mass.

32



[ CH2=C( CH3) OOOCH2CH2COH] (herei nafter described as 2HEMA) was used in place
of 0.09 g of CM For this test plate, initial oil repellency and oi
repel l ency durability were evaluated. The results thereof are shown in
Table 1. [0050] [Exanple 3] A test plate was obtained in the sanme nanner as
in Exanple 2 with the exception that 5.92 g of perfl uorohexyl ethyl

net hacryl ate (herei nafter described as C6FMA) was used in place of 5.7 g of
C6FA. For this test plate, initial oil repellency and oil repellency 33

durability wer eAe\saﬂwgm@te Thei dresidd Sbéé‘rﬂﬁ@éhéﬁemﬁgohﬁﬂatbﬂ Takhe 1. [0051]
[ Exanple 4] In a 50-nlL glass flask, 5.9 g of perfluoroal kylethyl acrylate

[ F(CF2), C'ﬂ%@"%%@'ﬁ%]oi?—f@eﬁéﬂ@n@fs@t@t&@nnb}% spI8 @baohR thdB80% by

mass or nore; the average val ue o 8, hereinafter described as CnFA),

0.09,9, 0f drie0- Bt 1 0fn 2HEMAs 00 %&ngf?f: S5k cBRRY) 8L GRCHO0002CS)

(herelnafter -azo
Y ver o pl S othe a2 { R TR b e T Lfﬁc???%fszé fafﬁaeia@sg "N trogen
9as, fo'l%g¥1$?eﬁ?%ffu%epéfiengs%lﬂ%§ For this test plate,
initial cil repellency and o0il repellency durability were
evaluated. The results thereof are shown in Table 1.
[0049]
[Example 2]
A test plate was obtained in the same manner as in
Example 1 with the exception that 5.77 g of C6FA, 0.15 ¢g
of IS, 0.07 g of AB1 and 14 g of solvent Y were used, and
that 0.08 g of 2-hydroxyethyl methacrylate
[CH,=C (CH3) COOCH,CH-CH] (hereinafter described as 2HEMA)
was used in place of 0.09 g of CM. For this test plate,
initial cil repellency and cil repellency durability were
evaluated. The results thereof are shown in Table 1.
[0050]
[Example 3]
A test plate was obtained in the same manner as in
Example 2 with the exception that 5.92 g of
perfluorohexylethyl methacrylate (hereinafter described as
C6FMA) was used in place of 5.7 g of C6FA. For this test

plate, initial o0il repellency and oil repellency
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mai ntained in a hot water bath of 60C for 15 hours with stirring the inside
thereof to obtain a transparent solution containing a copolyner. Then, a
test plate was obtained in the sanme manner as in Exanple 1. For this test
plate, initial oil repellency and oil repellency durability were eval uated.
The results thereof are showmn in Table 1. [0052] [Exanple 5] A test plate
was obtained in the sanme manner as in Exanple 4 with the exception that 5.6
g of CnFA, 0.09 g of 34 1S, 0.05 g of 2HEMA and 13.6 g of solvent Y were

used, andquthBti1Q:i2warel eeahehexy! askyhatelthereistafderadesardhed as
CHA) was used in place of 0.29 g of EA. For this test plate, initial oi

repel | encynafngnokl 1repell ency durability were evaluated. The results thereof
are shown in Table 1. [0053] [Exanple 6] A test plate was obtained in the
sane MennNepnas) in Exanple 4 with the exception that 5.6 g of CnFA, 0.09 ¢
of 1S, O. 05 g of 2HEMA and 0.29 g of EA were used, that 0.09 g of ABl was
used in place OL ﬁgﬁplgh 13.6 g of CF3(CF2)4CHF2 was used in place of
solvent Y, and ter bath of 70C was used in place of the hot water

bat b In a 50-mL glass flask, 5.9 g of perfluorocalkylethyl

acrylate [F(CF;),CH:CH.,OQCOCH=CH,] (a mixture of n=6 to n=16;
n=8 or more is 80% by mass or more; the average value of n
is 8, hereinafter déscribed as CmFA), 0.09 g of IS5, 0.05 ¢g
of ZHEMA, 0.29 g of ethyl acrylate [CH,=CHCOOCH:Cs]
(hereinafter described as EA}), 0.12 g of 2,2'-azobis(2,4-
dimethylvalercnitrile) (hereinafter described as AB2) and
13.6 g of sclvent Y were placed.

The gas in the inside of the flask was replaced by
nitrogen gas, followed by sealing. The flask was
maintained in a hot water bath of 60°C for 15 hours with
stirring the inside thereof to obtain a transparent
solution containing a copelymer. Then, a test plate was
obtained in the same manner as in Example 1. For this
test plate, initial oil repellency and oil repellency
durability were evaluated. The results thereof are shown
in Table 1.

[0052]
[Example 5]
A test plate was obtained in the same manner as in

Example 4 with the exception that 5.6 g of CmFA, 0.09 g of
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of 60C. For this test plate, initial oil repellency and oil repellency
durability were evaluated. The results thereof are shown in Table 1. [0054]
[ Exanple 7] To 99.75 g of nethyl ethyl ketone, 0.25 g of a stilbene-based
coloring material was added, followed by stirring to a honbgeneous sol ution
to obtain solution D. To 99.5 g of trifluoroethanol, 0.5 g of a

xant hene-based coloring material was added, followed by stirring to a
honbgeneous solution to obtain solution E. 35 To 100 g of the copol yner

sol uti on (12% hy. orass)odf 2HEMANPhe 13.40ggoaf ssakenitony Reanrd k4 afndol ution
E were added, followed by stirring to a honogeneous state. Using this

sol ution, thdtes). pt af o faSyobbiaenel horyhatsanber@amaet «as ddsdiagd e 4.
Conmpared to Exanple 1, this test plate was colored pink at an oil-repellent

filmport iaosp,cmn%@%écﬁrﬁejijlalgee%thoazbi ghb £r &y .of r365tRAL thetoi | -
repellent filmportion emtted light, and the oil- repellent filmcould be

o a0 el eyl ond Seasayflenky 00 of P
the flaSkd%¥%ﬂf¥%fvmﬁkpy Q@éi&gggdgasfhéOiégﬁfgsb¥hereof are shown

in Table 1.
[0053]

[Example 6]

A test plate was obtained in the same manner as in
Example 4 with the exception that 5.6 g of CmFA, 0.09 g of
IS, 0.05 g of ZHEMA and 0.29 g of EA were used, that 0.09
g of ABl was used in place of AB2, that 13.6 g of
CFi{(CF,)4sCHF; was used in place of solvent Y, and a hot
water bath of 70°C was used in place of the hot water bath
of 60°C. For this test plate, initial oil repellency and
0il repellency durability were evaluated. The results
thereof are shown in Table 1.
[0054]

[Example 7]

To 99.75 g of methyl ethyl ketone, 0.25 g of a
stilbene-based ccloring material was added, followed by
stirring to a homcgeneous soluticon to cobtain solution D.
To 99.5 g of trifluoroethanol, 0.5 g of a xanthene-based

coloring material was added, followed by stirring to a

homogeneous solution to obtain solution E.
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sealing. The flask was maintained in a hot water bath of 60C for 20 hours
with stirring the inside thereof to obtain a transparent sol ution
containing a copolyner. Then, a test plate was obtained in the same nanner
as in Exanple 1. For this test plate, initial oil repellency and oil
repellency durability were evaluated. The results thereof are shown in
Table 1. [0056] [Exanple 9] In a 50-nmL. glass flask, 6 g of CnFA, 0.09 g of
AB2 and 14 g of solvent Y were placed. The gas in the inside 36 of the

flask was replaced tyo njté@g@meg@époﬁg{nbgwélmloﬁea@%ﬂ% y W&l ask was
mai ntained in a hot water bath of for 20 hours with stlrrlng t he inside

thereof tom,qht g%nlaiﬂjaesaﬁrgaiu%%ﬂtboanaorztoalgmo@S%J]q&%rmrwe dhen, a

test plate was talned in the same nanner as in Exanple 1. For tﬂls t est
B oAt Lol FASLUSEY o308, SLEReM G A wers g vt e
e sl e s A0 o G
0.7 g of éanne%2§§K§gc%§2%%lgs4? QQOXSEQLéaEEOEXEBLEEaE?rtﬂ?%etest
plate was colored pink at an oil-repellent film portion,
and when irradiated with a light ray of 365 nm, the oil-
repellent film portion emitted light, and the oil-
repellent film could be visually confirmed.
[0055]
[Example 8]
In a 50-mL glass flask, 6 g of CeFA, 0.09 g of ARl
and 14 g of solvent Y were placed. The gas in the inside
of the flask was replaced by nitrogen gas, followed by
sealing. The flask was maintained in a hot water bath of
60°C for 20 hours with stirring the inside thereof to
obtain a transparent solution containing a copolymer.
Then, a test plate was obtained in the same manner as in
Example 1. For this test plate, initial o0il repellency
and o0il repellency durability were evaluated. The results
thereof are shown in Table 1.
[0056]
[Example 9]
In a 50-mL glass flask, 6 g of CmFA, 0.09 g of ABZ

and 14 g of sclvent Y were placed. The gas in the inside
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pl aced, followed by sealing. The inside of the autoclave was naintained at
40C for 22 hours to conduct polynerization reaction, thereby obtaining a
polymer. The intrinsic viscosity of the resulting polynmer was 2 dL/g in
perfluoro(2-butyltetrahydrofuran) of 30C. The resulting pol yner was heat
treated in a hot air cycling type oven under an atnospheric atnosphere at
300 Cfor 1 hour, further imersed in ultrapure water at 110C for 1 week,
and then, vacuumdried at 100C for 24 hours to obtain polymer G 37 As a
result of anatysislegkpebyneepCavwedhblyRnspeciges, g ,pebkl hebendbypg to the
car boxyl group was confirnmed. Further, polymer G had a glass transition

poi nt of 1088 inyas tuighladk anspanedhtandedl asshi ketatva22@ ranth had a
light transmittance of 95% or nore. Furthernore, the 10% pyrolysis

tenperaturgodf pol z@rh&ly@swﬁgécstm%at L8g 1%§e%btt%'e'}%%fby:od' ssol ving 2

g of polyner Gin 99 g of | uor ooct ane, a test plate was

obtai ned i gyt e, SAe, FRGASE AP LB1EXATR €. et 00 A1 S desipete. initial

oil repellency an repel | ency rability were ~ eva esults

t her eof ar?héﬁ?“@ thIthSt% wgé thalnéa Nn the same manner as in

Example 1. For this test plate, initial oil repellency
and o0il repellency durability were evaluated. The results
thereof are shown in Table 1.

[0057]

[Example 10]

In a pressure-resistant glass autoclave, 100 g of
CF,=CFOCF,CF.CF=CF, (hereinafter described as CY), 0.5 g of
CH30H as a chain transfer agent and 0.7 g of
{ (CH53) ;CHOC({O)0)») as a polymerization initiator were
placed, followed by sealing. The inside of the autoclave
was maintained at 40°C for 22 hours to conduct
polymerization reaction, thereby obtaining a polymer. The
intrinsic viscosity of the resulting polymer was 2 dL/g in
perfluoro{2-butyltetrahydrofuran) of 30°C

The resulting polymer was heat treated in a hot air
cycling type oven under an atmospheric atmosphere at 300
°C for 1 hour, further immersed in ultrapure water at 110°C
for 1 week, and then, vacuum dried at 100°C for 24 hours

to obtain polymer G.
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As a result of analysis of polymer G with IR spectra,

a peak belonging to the carboxyl group was confirmed.
Further, polymer G had a glass transition point of 108°C,
was tough, transparent and glasslike at 25°C, and had a
light transmittance of 95% or more. Furthermore, the 10%
pyrolysis temperature of polymer G was 465°C. A solution
was obtained by dissolving 2 g of polymer G in 99 g of
perfluorooctane, and then, a test plate was cbtained in
the same manner as in Example 1. For this test plate,
initial cil repellency and oil repellency durability were

evaluated. The resulits thereof are shown in Table 1,
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H~44 mCFCIl aW v p, r~~-1 ON Mri 00-H(1) NpUOUHONWU-rl H
PLY, QSa Ln41 a (MS Or-4 -rf acri QU rH5-1U C) O0Orl 75 wro
rororo Ox OQ di INDUSTRI AL APPLI CABILITY [0059] The oil-repellent
conposition of the invention can be utilized for application as an oi
sealing agent. Further, the oil-repellent conposition of the invention is
excellent not only in oil repellency but also in water repellency, so that
it can be utilized for various protective filnms such as soil-resistant

films, andigiesTRiAe. apbrtaisberetlilized for water- and oil-repellent filns
for fiber, soil-resistant filnms for ink jet nozzles, water- and

moi sture-regisdant filnms for sem conductors, protective films for
sem conductor wafers, and the like. [0060] Wile the present invention has

been described i t-ai ]gg?] it h ce tQces i £ i ts

thereof, it mﬁfﬁ“%gggbﬁ%?en %%Et%%ﬁégégggﬁgdBFnEﬁ%el?&F%?E% IE%irai].&rious

changes and nndjficqﬁi ns can. be ggde therein. wthqut d%ﬁﬁﬁhéng fromthe
o .

spirit an %d%%%L*ﬂ% ¢ T applIcation as anh o0il 'seallng

Further, the oil-repellent composition of the invention is
excellent not only in oil repellency but also in water
repellency, so that it can be utilized for wvarious
protective films such as soill-resistant films, and the
like. It can be utilized for water- and oil-repellent
fiims for fiber, soil-resistant films for ink jet nozzles,
water- and moisture-resistant films for semiconductors,
protective films for semiconductor wafers, and the like.
[0060]

While the present invention has been described in
detail and with reference to specific embodiments thereof,
it will be apparent to those skilled in the art that
various changes and modifications can be made therein
without departing from the spirit and scope thereof.

This application is based on Japanese Patent
Application No. 2005-097043 filed on March 30, 2005 and
Japanese Patent Application No. 2005-185577 filed on June
24, 2005, and the contents thereof are herein incorporated

by reference.
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This application is based on Japanese Patent

Appl i cation No. 2005- 097043

filed on March 30, 2005 and Japanese Patent Application No. 2005-185577

filed on June

24, 2005, and the contents thereof are herein incorporated

by reference. 40 Clains 1. An oil-repellent conposition conprising: a

copolynmer (A) having a polynerization unit derived

froma pol yfl uoroal kyl

group-containing (neth)acrylate (al), a polynerization unit derived froma

bl ocked

i socyanate group-containing (neth)acrylate (a2) and a

pol ymeri zation unit derived froma hydrpoxyl group- containing (nmeth)acrylate
(a3-1) or (neth)acrylic acid (a3-2); and a solvent. 2. The oil-repel
conposition according to claim 1, wherein the copolyner (A) further
pol ymeri zation wunit derived froman al kyl group-containing (nmeth)acrylate
(a4). 3. The oilzirepel |EMt- cappDbéht ooe691 di b8 E6mpkaisingt or 2, wherein
the ratio of polynerization units derived froma (nmeth)acrylate (al)
copol ymer (A) isa3fe0PYPnet0 (A8%AYiMBSS 8b 15RR Al RO iZati@ry units
(100% by mass). 41

from a polyfluoroalkyl group-containing (meth)acrylate
(al), a polymerization unit derived from a blocked
isocyanate group-containing {(meth)acrylate (a2) and a
polymerization unit derived from a hydroxyl group-
containing (meth)acrylate {a3-1}) or (meth)acrylic acid
(a3-2); and

a solvent.

2. The oil~-repellent composition according to claim
1, wherein the copolymer (A} further has a polymerization
unit derived from an alkyl group-containing {(meth)acrylate

(ad) .

3. The oil-repellent composition according to claim
1l or 2, wherein the ratic of polymerization units derived
from a (meth)acrylate (al) in the copolymer (A) is from 70
to 98% by mass of the total polymerization units (100% by

mass) .

41
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4. The oil-repellent conposition according to claim 1, 2 or 3, wherein the
oil -repellent conposition further conprises at |east one kind of coloring
material. 5. The oil-repellent conposition according to claim 4, wherein
the coloring material is a fluorescent coloring material. 6. An
oil-repellent filmconprising a copolynmer (A) having a polynerization unit
derived froma polyfluoroal kyl group-containing (neth)acrylate (al), a

pol ynmeri zation unit derived froma bl ocked i socyanate group-contai ning
(meth)acryl ate (42) Wl @&t polsek i eati cpmpanitider Beedrtiom &ohydeoxy|
group-containing (neth)acrylate (a3-1) or (neth)acrylic acid (a3-2). 7. The
oi | -repel | ent2f prm3acebedenyg toeclodilmrépe Miverteigonighes copot yier tiiéy furt her
has a pol ynmerization wunit derived froman al kyl group-containing

(et h) acrytanerifad) at8ledbe onlk- kipel loehtcdlidmmacamatddniggio claim6 or 7,
wherein the ratio of polynerization units derived froma (neth)acrylate
(al) in the copolynmer (A is from70 to 98% by mass of the total

pol ymeri zation units (100% by rmass). 42 9. The oil-repellent filmaccording

to claim6, 7 os, 8 rhhelEl Nrdhel Pehtr eg@bbent i 6ANRCSLEEAR of Wot kAL im _
conprises at |east one kind of coloring naterial. 10. The oil-repellent film
according 50 $hatBi 8. the coloring material is a fluorescent coloring

material.

6. An oil-repellent film comprising a copolymer (A)
having a polymerization unit derived from a
polyfluoroalkyl group-containing (meth)acrylate (al), a
polymerization unit derived from a blocked isocyanate
group-containing (meth)acrylate {a2) and a polymerization
unit derived from a hydroxyl group-containing

(meth) acryiate (a3-1) or {(meth}acrylic acid (a3-2).

7. The oil-repellent film according to claim 6,
wherein the copolymer (A) further has a pclymerization
unit derived from an alkyl group-containing (meth)acrylate

(ad) .

8. The oil-repellent film according to claim 6 or 7,
wherein the ratio of polymerization units derived from a
(meth)acrylate (al) in the copolymer (A) is from 70 to 98%

by mass of the total polymerization units (100% by mass).
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wherein the coloring material is a fluorescent coloring material. 43

9. The oil-repellent film according to claim 6, 7
or 8, wherein the cil-repellent composition further

comprises at least one kind of coloring material.

10. The oil-repellent film according to claim 9,
wherein the coloring material is a fluorescent coloring

material.
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