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T : SPECI FI CATI ON 'NCNACUECUS\“Eyg o
'EWULSIFPED SURFACE TREATI NG AGENT COWPCSI TI ON BACKGROUND COF THE

| N\VENTION Field of the Invention The present invention relates

to a nonaqueous enul sified surface treating agent conposition which

conprises a fluorine-containing-oil-in- hydrocarbon-oil emulsion

(hereinafter referred to as F/H enulsion)'tbntaining a polyneric

surfactant. Related Art Since a fluorine-containing oil such as a

per fl uoropol yether, a polychloro- trifSRECHICOATION and a fl uorocarbon can
give a good lubricity and a high water- and oil-repellency, it is
frequently diluted with a fluorine-containing solvent to be used as a
surface treat iMONAZRIEOUY EMUINSIFREDSURFADE PREATIRE AGENH dOMPOBITIONN.
it is desirable to use a hydrocarbon solvent as the solvent for the surface
treating agent. But, the fluorine-containing oil does not dissolve or

di sperse in wa y 'Ill n enmul sion in which the
hydr ocar bon t the fluorine-containing oil is a

di spersed phgsgld ofane!isventldnd enul si on can be prepared, it can be dissol ved
wi th the hydrocarbon solvent so that it can be sufficiently used.

A conventional surfactihprasest invepdipsgalaies tgyangnagiieryaasodisiied sHtanse, a

fl uori ne- cont,ai i y, 2 Sl K deophilic
aroup i n one YeRederibompoiioR ihth Sokidrat 2hRuMe SMABEGERE ' 7.,
of the use i mydrecatoamisembiion (arehfichesfehieticlosas FaH emusigidn) containisigoa
of aqueous phase decre%ses and an interfacial tension between aqueous and
oi | y- phases YBEE SUTARIANT hi s type of surfactant is used to prepare the
F/ H emul si on, factant is not -effectively adsorbed by a hydrocarbon
oi I /fluori ne-Rélg QGRl ng oil interface so that a stable enul sion cannot be
obt ai ned, since the Sidce@hilllorinagconigining ilesuchl zs al perflusrapolydthénia polyohloro-
bot h of the hygdrocarbon oil .ang the fl uorine: contai,ni Qi l. The
Sur factant ol UCERASRS RageH fuorGarartea sive 8 BgoduAioBhang o fighasates and
hydrocarbon csipR@enensy,atis Bequdtly dillfed U\ﬁﬂ’ﬁ&‘ﬂé_ﬁﬁnefco@ﬁéiﬁmg yeventadssy bedd
by the hydrocarbon oil7fluorine-containing oil interface. Such surfactant

as a surface treating agent. With the prohibition of a restricted fluorocarbon, it is

desirable to use a hydrocarbon solvent as the solvent for the surface treating agent.
But, the fluorine-containing oil does not dissolve or disperse in the hydrocarbon
solvent. If an emuision in which the hydrocarbon oil is a continuous phase and the
fluorine-containing oil is a dispersed phase, namely a F/H emulsion can be
prepared, it can be dissolved with the hydrocarbon solvent so that it can be

. sufficiently used. .

A conventional surfactant has a hydrophobic group (a hydrocarbon
group, a fluorine-containing alkyl group and a silicone group) and a hydrophilic
group in one molecule. The conventional surfactant is synthesized in view of the
use in the aqueous phase having the'dbjects that a surface tension of aqueous
phase decreases and an interfacial tension betwaen aqueous and oily phases
decreases.  When this type of surfactant is used to prepare the F/H emulsion, the
surfactant is not effectively adsorbed by a hydrocarbon oil/fluorine-containing oil
interface so that a stable emullsion*can'not be obtained, since the hydrophilic group
in the molecule has no affinity for l;oth of the hydrocarbon oil ‘an.d'the' fluorine-
containing oil. The surfactant molecule must have a ﬂuoriné-containing compound -
group and a hydrocarbon compound group so that the surfactant is effectively
adsorbed by the hydrocarbon oil/flucrine-containing oil interface. Such surfactant



;2-. Igsherein referred to as "Rlerr]-Rerr] surfactant. The
preparatlon of the F/H enulsion using the Rlerr]-R err] surfactant was
attenpted in Japanese Patent Kokai Publication Nos. 292713/1987 and "

2916/ 1988. However, a surfactant having | ow nol ecul ar wei ght perfl uoroal kyl
group and hydrocarbon al kyl group in the | ecul e is used, and the
surfactant is adsorbed by the interface a gi ves an enul sion but a stable
emul sion can not be obtained. Wen the reason for this is studied in view
of a princi pissherbirereiésed o de SRy-Bgtsuoiactdriid fol l owi ng matters are believed
to be the reasons. The main reason for_ enulsion destruction is an
aggregati on and cohe‘srherpreparah@nmmFﬂrlmwlal@na@m@ym Refh surfacéadivagl by
a static repulsion force or steric hinderance repul sion force of emulsion

particle sur fHe@PiRAIn faperasesPatent Kokeé Peklieaiasy Nore20REt/dPEL AN, of
cont i nuous pb@?@/fép@?%é\ggvé’h%%ﬁé&?ﬁ{ ﬁé\hﬁ{; bW dlekial %gﬁﬂﬁﬁmhg%mkyf/ H

enmul sion, the répul’sion forcé anong the particles Is a ste erance

force caused?toun ard hydrombdwallqd gydupginotive resleentd lsg.nsfed)rartdmeesurfautmt |s
particle sur

) h
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weak. Since e surfact ant itsel as a | ow nol ecul ar we
i nterfaci al destm@knsttm@ﬁollogvmgmaiters lasie believediebe dhe ae@mﬂa héh@anaingeason
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An-ebj ect of a@bﬁeg@t:@ﬁegtpremed Ibgna S&ﬂcQ’epU(Et’cbrdﬁ)r@Q oRIBiéid AMderahdd repulsion
excel l ent |long-term stabili . sufficient -performances of surface
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treating agefarce of emulsion cﬂuﬁ@cwr&n@ea@qimon méreyeamw ik ent i on
provides a s rﬂgﬁ@ ﬁ*%gg?
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surfactants of the above patent publlcatlons have a short chain, the repulsion force
among the particles caused by the steric hindrance force is weak. Since the
surfactant itself has a low molecular weight, the interfacial viscoelasticy is low so
that the cohesion among the particle easily occurs.
As stated above, none of the conventional F/H emulsions has sufficient
long-term stability.
SUMMARY OF THE INVENTION

An object of the present invention is to providé an emulsion having

excellent long-term stability and sufficient performances of surface treating agent.
According to one aspect, the present invention provides a surface
treating agent composition comprising a fluorine-containing-oil-in-hydrocarbon-oil
-~ type emulsion prepared by emulsifying a liquid fluorine-containing oil and a liquid
hydrocarbon oil by using a polymeric surfactant having a fluorine-containing
| segment and a hydrocarbon segment in a molecule.
| According to another aspect, the present invention provides a surface
treating agent composition comprising a fluorine-containing-oil-in-hydrocarbon-oil
type emulsion prepared by erriulsifying a liquid fluorine-containihg oil and a liquid



type emul sion prepared by enulsifying a liquid fluorine-containing oil and
aliqud -3- hydrocarbon oi
by using a polyneric surfactant prepared by the random copol yneri zati on of
a perfluoroal kyl group-containing polynerizabl e conpound and a hydrocar bon

pol yneri zabl e conpound. In the emul sion (F/H enul sion), a weight
rati o of the hydrocarbon oil to fluori ne3cont ai ni ng oil is usually from
95/5 to 5/95, preferably from 80/20 to 50/50. The hydrocar bon

oil is a |igytirdcatbon 6iPBYUsHIEPEplymeriesdriapiant preparedity the tandosof are a
hydrocarbon,” a chl ori'ne-cagntai ni ng sol vent, an ester

ket t her,
an al cohol eerplymerigatien of a perfluo °a|§ﬂlePPPCCC§§%L'HBT%EO@W%%I‘F%%BSE‘(P?QPB&
are n- hexangndlrél-q | 28fho P?&Hﬁ}&%bl&bs NRd n- dodecane, n-tetradecane,

n- hexadecan para Iquid po ylsobqtﬁlene, t ol uene, xyl ene,
benzene and the |i kin thepemufsion xEhemalsiar), atweight wtionef-tberhysiresaigos ilvient

1,1,2, 2. tetrachl thane, 1.1 1-trj h |
perchi of et Myptiecan@ g o usiahikion b5, EEEcPTewhly HEhpOZoIY SUise.
| sopropyl myristat evrhalrgﬁgédﬁrbbﬁ IilS8 eClici@ @t & rodfi Iempsetwecasdspecific hy |

n

acetate, butyl acetate the |like. Specific exanples of the ketone are
net hyl et hy examptesstheneofrare a bydipcarbamtapklorinewoptainingssalvent, arest&péci fi ¢

exanpl es of  the ether dj I et rahydrofuran and the |ike.
Specific exX n@sagfetpﬁé%& %lgﬁﬂ% %rﬁ}e{h%'%éénol , ethanol, propanol and the

li ke. Thgpklifierdzenslestotitine hgdrodarben aré nehexane, naheptane, n-

bor T1 Lor opoPFBAen-ORRANRs - GPBRFaNG, TEIEEIECAP oPISIAISAES judd Papefiny iguid
exanpl es of r f bR, daer: : id,
perfluorotr Pé@?@ét}gﬁgﬂ%gg%ﬁ%eﬁg& Beg':%é’lf g%nﬂﬁg?@pﬂggf”k%br%hééggﬁg? hmﬂlégaéﬁfhé?
per f | uor oocchlginercbrithining kelvemhared | T,2 Btetrachiorobthaneayl , hd-tichieseethaney

vai | abl d | fi LS et
P GF( CF or 1 Tpiomtg e erehpEbsthEiener A (heciivSRaRTE SXEMRIES 6] 1R, B8r)
CFlerr] X CF&F%&/&%%%@FW%%&M yderfittiRobbiaroatd, | ctyiassdctansitel biiyY acetate,

manuf act ur e

CF[ er r ] O CFpestyl jacEfate 1end) therlikp( (Spanifig examsplesar|the ketoneorea metizyl ethyl ketone,

manuf act ur ed ntef | yo . e

F(CFLerr] @P&?%}"ggt’é'r"iyi Eﬁ?ﬁ‘?r aeetone,and-he; ke  Besrifiexamples ol ine LR BIS ki n

Industries Igsinyl ethdr,BahydrefurAnaiiPBie eT 8p6cifiolexattipiss vetrghalcohol dre

pefl uoropol yether 1s preferably from 1,000 to 10,000 (nmeasured by 19F- NWVR).
methanol, ethanol, propanol and the like.

The fluorine-containing oil is a liquid at a room temperature and specific
examples thereof are a fluorocarbon, a perfluoropolyether, polychlorotrifiuoro-
ethylene and the like. Specific examples of the fluorocarbon are perfluorodecalin,
perfluoromethyldecalin, perfluorotributylamine, perfluoropropylamine,
perfluorohexane, perfluorooctane and the like. The perfluoropolyether may be
commercially available one and specific examples thereof are:

F(CF(CF3)CF20),CFoCF3 (KRYTOX manufactured by Dupont),
CF30(CF(CFg)CFy2),(CFo0)mCF3 (FOMBLIN Y manufactured by Montefluos),
CF30(CF2CF20)n(CF20)mCF3 (FOMBLIN Z manufactured by Montefluos),
F(CFZCFzC#QO)nCF20F3 (DEMNUM manufactured by Daikin Industries Ltd.)
and the like. A number average moleéular weight of the pefluoropolyether is

preferably from 1,000 to 10,000 (measured by '°F-NMR).

The polychlorotrifluoroethylene may be a commercially available product
and is, for example, Cl-(CF,CFCI),-Cl (DAIFLOYL manufactured by Daikin



Thp polychl orotrifluoroethylene may be a comercially avail abl e product and
for exanple, d-(CFlerr]CFC)[err]-d (DAl FLOYL manufactured by Daikin

-4 - Industries Ltd.). A nunber average nol ecul ar wei ght of the
pol ychl-orotrifluoro- ethylene is preferably from500 to 15,000 (neasured
by 19F- NWR). The fluorine-containing oil nmay have a functi onal

group at the nol ecul ar end. Specific exanples of the functional group of
the fluorine-containing oil are a hydroxyl group, a carboxyl group, an

am no group, ind0skREdltdg! W Bunfberiveffyd rlstuiddweiget bf Wes polychiorotriflubhs:
polymeric Rf-Rh surfactant nmay be a random copol ymer, but is preferably a

bl ock pol ynegthglenerisprefeeablydronh $00rtg 15 0001 (measurediyal SR-NgAREgMENt and a
hydrocarbon segnment. In the block polymer or graft polyner, the fluorine-

cont ai ni ng segment cbingflusdse-goptainingwilopayavesa ftgmlapabgrmxgoat theemotecular

per {1 ubr opal 9nEPegsCEtaREs o e Ruroflal Stolin A 8 Myl mg L Sty o ave
_hydrocarbon BRIt greAFPAIcePB0d/1 BROUPTRIN AmElRbroup, ahasser Ebbdﬂ”'%m amide group

pol ynmeri zati on_of ™ a hydrocar bon polyrrerl zabl e corrpound The reason why 't
bl ock pol ymefrmdﬁ glikg.t pol yrrer |s preferable is that since the

fl
the act on of -each ol RESmERER-BR HECRIR A 08 BIRRROE bEncH e, SAARE L o
that the bl oglerstaBida MeEOes! yﬁ%rﬁ?r&raﬁ%&ﬁﬁeﬁ Ravif§ '2PGorii 2 EbAtainin rs%'@@ﬁent

force among the fluorine-confaining oil particles so as to preven
aggr.egat i on amd parydracasbonisegment! do thebloskquwlymear osgraftpolymerdther iimrme-t o)

Lo prevont + FRBSHEE SEarm® oRhieriEhia. Pl g asief bidlel i PORSFRREE SR
prepared in p:répbmi b?rfﬁérﬁolyiiﬁehfﬁldﬁ ory pblyfm:b?éélk)ﬂ%wpf of E[amud?@pammér of

t he random copoly When t he neri c err]-Rerr] surfactant
is the bl ockQ@UPg(F%m%'W mblmertzr@é)l%pgmour\ét apd dhe thydre¢arbpnRegraeftai ni ng

ST ot ot B RN ARGREARBRLpish e IAE B o e AP carboRT
t he perfl uorp:aiym,elnngtwq:xampunm niTheg rpasymavhyzthbl odopplyorat arografiepolymer is
g%%gcf‘ [)bZB, g@fgra e fot a? since 1 lér}ﬁjorme-con%l%ln/g“r)ségmell'ntggnd the %?obcla};bf o
segment are block segments, the action of each of the segments is clarified.
Concretely, it is believed that the blocked hydrocarbon segment causes the strong
~ steric hindrance force among the fluorine-containing oil particles so as to prevent
the .aggregétion of particles. It.is also believed that since the adsorption to interface
is increased, the strength of interface film is increased so as to prevent the cohesion
of the particles. A stable F/H emulsion can be prepared in smaller amount of the
block or graft polymer than the amount of the random copolyfner.
- When the polymeric R¢-Ry, surfactant is the block or graft polymer, the
weight ratio of the fluorine-containing segment to the hydrocarbon segment is from
95/5 to 5/95, preferably from 80/20 to 30/70. In the case of the random copolymer,
the weight ratio of the perfiuoroalkyl group-containing polymerizable cbmpound to
the hydrocarbon polymerizable compdund is from 95/5 to 5/95, preferably from
80/20 to 40/60.
Specific examples of the polyfluoroalkyl group- or perfluoropolyether
group-containing polymerizable compound are the following vinyl monomers, a

typical example of which is a polyfluoroalkyl group-containing (meth)acrylate:



Speci fizc exanpl es of the pol yfluoroal kyl group- or perfluoropol yether
group- cont ai ni ng pol yneri zabl e conpound are the follow ng vinyl nononers, a
typi cal exanple of which is a polyfluoroal kyl group-containing

(et h)acryl ate: - 5-
Rl err] Rlerr]-SOerr]-NR err] OCOCR err] CH[err] (1)
Rlerr](CHerr])[err] OCOCR err] =CH err] -5- (2)

Rlerr]COO(CH err])[err]CR err]=CH err] (3)
Rlerr]-CH err] OCOCR[gfir] =CH err] (4) Rl err]
Rierr]-CONR[err] err]=CHerr] OH

Rlerr] CH err] GHC r ~BBLrE err|

OCOR[err]. Cﬁ%?er[]{jg-{%%-i—dgﬁ CI:CI:Rpe)rr] CH[err] : (7) -

Rlerr]-0O Ar-CH err%%err ﬂ;oerr] (8) wherein Rf is a

pol yfl uor oal ky rﬁﬁ' =g 21 car boffat ons or a perfl uoropol yet her

group havi ng a nunber avera% nol ecul ar wei ght of 500 to
Ri-COO(CH,),CR"=CH, ' (3)

Ry-CH,OCOCR3=CH, (4)
R1
|
Rr-CONR?OCOCR3=CH, (5)
cin
R-CHoCHCH,OCOCR3=CH, (6)
(l)COR3.
Rf-CH,CHCH,OCOCR®=CH, (7)
Rs-O-Ar-CH,OCOCR3=CH, (8)

wherein R; is a polyfluoroalkyl group having 3 to 21 carbon atoms or a
perfluoropolyether group having a number average molecular weight of 500 to

5,000 (measured by '°F-NMR),
Rlisa hydrogen atom or an alkyl group having 1 to 10 carbon atoms,
R? is an alkylene group having 1 to 10 carbon atoms,

Reisa hydrogen atom or a methyl group,
Ar is an arylene group which may has a substituent group, and
nis an integer of 1 to 10. The perfluoropolyether group may be
F(CF(CF3)CF20),CFoCFo-
(wherein n is an integer of 3 to 30)
- CF30(CF(CF3)CF20),(CF20),CFo-
(wherein n is an integer of 2 t0 30 and m is an integer of 3 to 70)
CF30(CFoCF20)(CF20),CFo-

(wherein n is an integer of 2 to 40 and m is an integer of 4 to 70)



5, DOO ()"reasured by [err]F-NVMR), Rl is a hydrogen atom or an al kyl group
having 1 to 10 carbon atoms, R2 is an al kyl ene group having 1 to 10 carbon
atons, R3 is a hydrogen atomor a nmethyl group, Ar is an arylene group

whi ch may has a substituent group, and nis an integer of 1 to 10. The
per fl uoropol yet her group may be :
F(CF(CF[err])CF[err]O[err]CFlerr] CF[errt 8- (wherein n is an

i nteger of 3 to 30)

CF[err CF(CF[err sr]OJerr]CFerr]-

(\M[were}g(n |(s Eam IL%?&E%’?%E%)%%?#RS[% ?ntgger]of 3 to 70)

CF[ er r] O( CF[ er r] CF[ efwlepinen i acifteget 6 Bdo 8DLF[ err] - (wherein
t f 2.to 40 d m.i i Nj € 4 to 70

T o An.tnteser o @Péwfnm%mpﬁé' 31 e peioela eomperpbiars.

(wherein n is gp G‘E’%g Speci fic exanples of the

pol yneri zabl e co?r%a CF[err]%CF[err])[err](CH[err])OCOCH:CH[err]

CF CF G@Ol% CH
(CI[:[ere;]r]()[[erG:]rd(::}::%%;F[ erimg%rcdr;(a—l[ err])'[a%:]ri OCOE:Ie—Ir:g—I[ err]

CF[err](CF[err!IOFEsE)é@F(@fﬁ)%(@!HMz@@@OBB@BH[err]) =CH err]

CFlerr](CF[err])[err] (CH erb&ég OCOCH=CH[ err] '

Crlerr] (CF[er rPfB&Fz])ﬁﬁE'éz)lz (€Hg)5@ide err]) [ err] OCOOCH=CH err]

CF[err](CF[err (%ﬁr blg&ﬁr [err])(CH[err])[err]OCOC(CH[err]) =CH e
3 27 2 =

rr
CF3(CF2)7S0oN(CH3)(CH2)oOCOCH=CH,

CF3(CFa)7S0oN(CoHs)(CHy)oOCOC(CHg)=CHy
(CF3)oCF(CF2)gCHoCH(OCOCHZ)CH,0COC(CH3)=CH,
(CF3)2CF(CF2)CH2CH(OH)CHa0COCH=CHj

. C9F17"0“©—CH20'COCH=CH2 s
C5F11-0—-©—CH20-C0C(CH3)=CHZ

F(CF(CF3)CF20)1oCF2CF2-COOCH,CHoCH=CHo.
When the polymeric R¢-Ry, surfactant is the random copolymer, it

preferable to use a long chain perfluoroalkylester having at least 8 carbon atoms.
Specific examples of the hydrocarbon polymerizable compound are (1)

acrylic acid and methacrylic acid, and methyl, ethyl, butyl, isobutyl, t-butyl, propyl, 2-
ethylhexyl, hexyl, decyl, lauryl, stéaryl, isobornyl, B~hydroxyethyl, glycidyl, phenyl,
benzyl, and 4-cyanophenyl esters thereof; (2) a vinyl ester of a fatty acid such as
acetic acid, propionic acid, caprylic acid, lauric acid and stearic acid; (3) a styrene
compound such as styrene, a-methylstyrene and p-methylistyrene; (4) vinyl halides
and vinylidene compounds such as vinyl fluoride, vinyl chloride, viny! bromide,

' vinylidene fluoride and vinylidene chloride; (5) allyl esters such as allyl heptanoate,
allyl caprylate, allyl caproate; (6) vinyl alkyl ketones such as vinyl methyl ketone
and vinyl ethyl ketone; (7) acryl amides such as N-methylacrylamide and N-



(gF[ern])[err]CF(CF[err])[err]CHerr] CH

(OCOCH err])CH err] OCOC(CH err])=CH err] _
(CFlerr])[err]CR(CF[err])[err]CH err] CH(OH) CH err] OCOCH=CH['err] “[err]
F(CF(CF[err])CFlerr]O[err]CF[err] CFerr]-COOCH err] CH err] CH=CH[ err] .

When the polyneric Rf-Rh surfactant is thg random copol yner, it preferable
to use a long chain perfluoroal kyl ester hdving at |east 8 carbon atons.

- Speci fic exanpl es of the hydrocarbon pol ynerizabl e conpound are (1) acrylic
acid and net hzecthydblmethaccylamldab (8} la;dlenetslwh as2BydichlosoByplutadiehea tand,

| I[Otra?IrO]yI hyg;oxﬁ#l hexy %@ﬁmeﬂg?eéﬁ#e ggﬁgﬂhﬁearéw Bbzgggﬂgﬁlw esters

thereof; (2) a vi nylvsﬁﬁérﬁfh Eta’f-ﬁibdﬁéé'ﬁhtﬁsthécrﬁhﬂﬁnﬁ&&l rHéPFH@”'C
acid, caprylic acid, Iaurlc ac d and 'stearic acid; (3) a styrene conpound

such as styr prsferablered Db thy lentechain akyraishor m\m?aﬂedsﬁ}s odrbyh almhsdﬁ%c?llé

vi nyl i dene conpounds such as vinyl fluoride, vinyl chloride, vinyl brom
vi nyl i dene f PoigrordaetpeViog¢iddene chloride; (5) allyl esters such as allyl

heptanoate, &l 1yl caphylhect bihecanynRke R {e) yﬁ%nf&éa(bges et

as vinyl methyl ketone and viny keton acry su

N-met hyl acr yfaiswisg phecdbure. - /-
met hyl ol met hacryl am de; (8) a di ene such as 2, 3-di chl oro-1, 3- but adi ene and

i soprene; and (9) d.ﬁbem&meﬁ@&Rﬁsquanwh@hésgney@tﬂck polymer can bghen
the polyneric Rf-Rh surfactant is the random copolyner, it is preferable to
use the. IongS}tWBﬁﬁlzﬁﬁWIth%i@llé}w'ﬂg\mﬁ@%& W@&@tthgf lﬂ@rpcmt%wmgﬁegmept iscthe

polyfluoroalkyl group- or perfluoroalkyl group-containing polymerizable compound,
the synthesis method includes the process wherein a living polymer of a
hydrocarbon (meth)acrylate is polymerized in the presence of a polymerization
initiator (for example, aluminum porphyrin complex) and then a perfluoroalkyl
group-containing (meth)acrylate is reacted therewith (cf. Japanese Patent Kokali
- Publication No. 120114/1992), and; a group transfer polymerization process [J. Am.
Chem. Soc., 105, 5706 (1983), the disclosure of which is incorporated herein by ’
reference]. The block polymer may be a commercially available product such as
MODIPER F 600 (manufactured by Nippon Oil & Fats Company), and SURFLON S-
381 and S-382 (manufactured by Asahi Glass Company).
When the fluorine-containing segment is the perfluoropolyether group,
the synthesis method includes an iodine transfer polymerization process in which a
hydrocarbon (meth)acrylate is polymerized together with a perfluoropolyether
having an iodine atom at one molecular end [Kobunshi Ronbunshu, 49, 765
(1992)]; and a process in which methyl methacrylate is polymerized in the presence
of an initiator (for example, perfluoro-oxa-alkanoylperoxide) and a
perfluoropolyether group is introduced at both ends of polymethyl methacrylate
chain. | |
~The pblymeric Ri-Rp, surfactant which is the graft polymer can be

synthesized in the following manner. The synthesis method includes a process in
which, by the use of the chain transfer procedure, a polymer radical initiation

- procedure, an initiation procedure using Ce (IV) or a polymer reaction procedure, a
hydrocarbon branch segment is grafied to a ﬂuorine-containihg trunk segment



agi d or, nethacrylic acid. The synthesis of the polyneric
Rrerr]-Rerr] surfactant can be conducted in the follow ng procedure.

The polyneric Rerr]-Rerr] surfactant which is the bl ock polymer can be
synt hesi zed in the follow ng manner. Wen the fluorine-containing segnent
I's the pol yfluoroal kyl group- or perfluorgal kyl group-containing

pol yneri zabl e conpound, the synthesis metBod includes the process wherein a
l'iving pol yner of a hydrocarbon (neth)acrylate is polynerized in the

presence of preparedrbyizednventionat salution(folymeraatiorg, erallsiorm polypesridaiionnand
Fenct od t hor i 47 2R 2 BrsaRe g WHISTEIR TR-RaIme AUBFodue: i Uesnercg¥ainiDo2)
(1683, °t he BieLEfi SR GRirtcchlo &Ry BIRabon trynic BBGSHiR prpess ihdmicl °
bl ock pol ynehydragatbonameocrareonoraet is pofyiriesized withoddfirorenomoase etk HERrife-600
E xz& Zg% ﬂ; :gorgéinﬁﬁ Oaw@bggagﬁéﬂg&ﬁgr@/e}d wih% 6’&(@5'&@0&08 mosbrierina tedal
f1 uori ne- cons@ufibMPoReSERAtohS efriifsite Polyae fastlored e lﬁl{éél‘epprddé%sﬁﬁ gﬂh@ﬁi s

met hod includes an iodine transfer polynerization process in which :
hydr ocar bon PﬁBEh&@cFr@rm@t‘@@blzﬁb’lzﬂéa %b{!:*ﬂg)géft peferiiedhagrocess in which PFPE-

B oot 90 P REE oA e F A SThal aoharelm FEtE 3 acmnlbiapehidher
POl YITer 1 26d by be 1BLeSERSe At oPlhal Md LAl LIS PR prodct such as ALON

i ntroduced aGFbdanddSF-OONEIaMBadtMted By TaopEel €hetddl Industries).  The
polymeric Rlerr]-Rerr] surfactant which is the graft polymer can be

synt hesi zed in the fbné @lVimeritainBy suriestany ywhiek issthectansiom gepalymer£an be
process in which, .b he use of the chain transfer procedure, a pol r
i a1 i ¢ PENERIEE by el Salih BolimesiafPs of emmusta: peveseeRior o s
pol yIer T eaChieRraBIPRPELE fhe BribidsiP BBIVRAHZHBAC WHEATRB!rahdof FIYRfr i® uded
fluorine-contai ning trunk segment
- 8 - ) for the preparation of the F/H emulsion, the higher molecular weight gives the
stable emulsion so that the emulsion polymerization is preferred to the solution
polymerization. . .
The polymeric Ry-Ry, surfactant has the weight average 'molecular weight
(measured by GPC) of usually 1,000 to 400,000, preferably 10,000 to 200,000.

Specific examples of the polymeric Ry-Ry, surfactant are as follows:

(1) In the case of the random copolymer,

~(CHz-CR"); (CH-CR2)
I |
COO(CHz)pr ' COOR3
[FA] A

wherein Ry is a polyfluoroalkyl group having 3 to 21 carbon atoms or a

perfluoropolyether group having a number average molecular weight of 500 to
5,000, '

R'and RZ eachis a hydrogen atom or a methyl group,

Reisa hydrocarbon alkyl group having 1 to 22 carbon atoms,

pisfrom1to 10, nis from 1 to 99, mis from 1 o 99, and FA and AA are randomly



pr.epared by a conventional solution polynerization, enulsion polynerization
and thé like; and a process in which in the same procedure, a :
fluorine-containing branch segnent is grafted to a hydrocarbon trunk
segnent; a process in which a hydrocarbon macronononer is polynerized with
a fluoronononmer or a fluorine- containing nmacronononer is polynerized with
a hydrocarbon nononer in a usual soluti on9p'ol ymeri zation, enulsion
pol ymeri zation or the like; a process in which PFPE-COF and
HOCH] er r ] CH| polyhige@eld-CH err] are esterified; a process in which PFPE-
CH err] OH and Cl COCH= rr] are,esterified (wherein PFPE is a
per f | uor opol yet her g?ﬁ%iﬁe #ﬁ%e Qfﬁﬁgﬁ%ﬁ W&Wﬁ& be a comercially
avai | abl e product such as ALON GF- 150 and GF- 300 (manufactured by Toagosei
Cheni cal | ndustri esjCH,-CR"), Tol-gREMperi ¢ Rf- Rh surfacHgnt which is the
random copol ynmer can be! synt hesi zed a usual solution pdlynerization or
enul si on pol yneri zat i orfOPECH}Rpr ef eFéQFEZ%ﬁFWQQOFHéS'é%' hod
pol ymeri zati on. \Wen the random polynmer is Hsed for the prepagati on of the
F/ H emul sion, the higher molecul ar weight ghves the stabl €08l sion so that
the emul sion polynerization is preferred to the solution polynerization.
The polyneric Rf-Rh surfactant has the wei ght average nol ecul ar wei ght
(measured by GPC) of usua I 31,000 to 400, 000, preferably 10,000 to

C exaprRd Myare e same asin dhpbpyve. agdlisjfrom 10 to

200, 000. wherein RgpBci R
surfactant are as foll ows: (1) I'n the case of the random
copol yrer, [E&P9] wherein Rf is a pol yfluoroal kyl group having 3 to 21

carbon atonms or a pgppf l'tble:P iNg a nunber average

nol ecul ar wei ght of @%dh#@égﬂg‘%éﬁ Igr%% ﬁwgrr] each is a hydrogen
atomor a nethyl grou) Rierr] is a hydrocarbon alkyl group having 1 to 22
carbon atons, pis from1l to 10, nis froml1l to 99, mis from1l to 99, and

FA and AA are randomyCH,-CRY); ' (CH,-CR?) -
1 |

COO(CHz )Ry COOR?
[FA] [AA]

wherein Ry, RT, R%, RS, p, n and m are the as in the above, and FA and AA are block
polymerized.
(i)
PFPE—— (CH2-(I)R2)m-
COOR?®

wherein PFPE is a perﬂuoropdlye’ther group having a number average molecular

weight of 500 to 5,000 and R?, RS and m are the same as in the above.
~ The above polymers (1), (2) and (3) are preferable in the view of the
reactivity of monomer, the cost of monomer and the stability of emulsion.
Particularly, the polymers (2) and (3) are preferable in view of the stability
of emulsion. _
~According to necessity, the polymeric Ri-R}, surfactant can be used alone

or in combination of at least iwo. A concentration of the polymeric Ry-Ry, surfactant

is from 0.1 to 900 parts by weight, preferably from 1 to 800 parts by weight per 100
parts by weight of the fluorine-containing oil. '



-9 - polynerized. (2) I'n the case of the graft copolyner, [err]
wherein Rlerr], Rerr], Rerr], Rerr], p, n and mare the sane as in the

above, and | is from1l0 to 500. (3) I'n the case of the bl ock
copol yrer, (i) [err] [ FA]

[AA] wherein Rf, RL, R2, R3, p, n and mare the as in the above, and FA
and AA are bl ock polynerized. ' ‘@ ") [err] wherein PFPE is a

per fl uoropol yet her group havi ng a nunber average nol ecul ar wei ght of 500
to 5,000 and R2, R3whénhhesarfate treating agenhot the priesent invention is Ubed abave

S (Dt A e o oS

particul o  Nmptd\fedShy TR SbkioR FékiéBhca'df i HeRSRRUMR bifrddang) dritfthe

feeling and the higher concentration of the polymeric Ry-Ry, surfactant improves the

water- and oil-repellency.
The F/H emulsion can be prepared by dissol'ving the polymeric Ry-Ry,

surfactant in the hydrocarbon oil, then adding the fluorine-containing oil and
emulsifying the mixture by an emulsifying apparatus (for example, a homomixer, a
colloid mill, an ultrasonic homogenizer, a high pressure homogenizer and the like).
The good F/H emulsion can be easily obtained by the use of an emulsifying -
apparatus giving the strong break energy such as an ultrasonic homogenizer and a
high pressure homogenizer. _

The surface treating agent composition of the present invention gives. .. -

' excellent water repellency, oil repellency, stain proof pr.opérty, lubricity, electrical
insulative property, and non-tackiness.

| The surface treating agent composition of the present invention can be

used as 1) a textile treating agent, 2) a stain proof or soil release agént, 3) an
additive for car wax, 4) an additive for paint, 5) an additive for toiletry, 6) an additive
for ink, 7) a mold release agent (hon-tackiness agent), 8) an agent for preventing |
resin adhesion, 9) a rustproofing agent, 10) a cleaning agent for bearing, 11) an
agent for treating back surface of tape, 12) a glazing agent, 13) an additive for
lubricating oil, 14) a wax for skiing, 15) an additive for washing liquid of automobile,
16) a deodrant (for cooling box or refrigerator), 17) a de-icing agent, 18) an agent
for treating wood (extermination of white ant), 19) an agent for preventing fog, 20)
an agent for treating concrete surface, 21) a treating agent for preventing refiection,
22) an agent for treating ship bottom, 23) an additive for synthetic rubber, 24) an
agent for cleaning fluorine-containing oil, 25) an additive for plating, 26) an anti-
foam agent 27) a lubricant, 28) an agent for stretching wire and the like.

The surface treating agent composition of the present invention as such
may be used as the surface treating agent. Alternatively, other surface treating
agent (for example, a repellent such as a solution repellent) may be used together
with the surface treating agent composition of the present invention. The solution



of emyl sion. According to necessity, the polyneric Rf-Rh surfactant
can be used alone or in conbination of at |east two. A concentration of the
polynmeric Rf-Rh surfactant is from0.1 to 900 parts by weight, preferably
from1l to 800 parts by weight per 100 parts by weight of the
fluorine-containing oil. -10
- Wien the surface treating atent of the present invention is
used as a textile treating agent, the higher concentration of the

fluorine-co ,fénéhﬂeoﬁi nsbmwm&- and dibepalieastempoashlienerampld, kewatirer -
and oil-repellenc feeling, and the higher concentration of the

pol yneric REanbﬁﬁpﬁﬂeﬂhﬂmoﬂﬁﬁsﬁwTé&m%é‘OP@MTéﬁr) A ap; ropBjsesoluprly The

The F/H I

sur factant . WeoRET ol SesERR G ¥ cbtating dibdiifieP Bo(ERMS ol eRambre o 1]

and emul si f yoliglubhsalkyiXimeth)deyylate/alkyl (smémpatgylameopolyme(rf or mixtang thereaf

honmom xer, acoIIO|d mll, an ultrasonic honogenjzer, ri ﬁﬁ?sure

honogeni zer Wilida CAesS-iineable PRYBRIZRDE? AORIRA néE%‘ﬁ‘f'B@xégg? ?§° %Pml%y

the use of agRRYLE! LYhRIOSARBRAdNEriiaNdId chittire-Eamaintig aivenesdvn sgap as
er an I gh pressure honobgeni zer.

an ul trasoni'c honobgeni
surface tre@tecageageptopm'rqbot i1t2,8rtetrbchlocoethasent, 1i, intichlproethanes excel I ent

orectri oo tiasbiaetiens Bl iorehondRyfbrilofhe B fatio 616! fldnhe:containing
treating ag%ﬁn‘iﬁé"@ﬂﬁh&éQféa%gtalb%n@béﬁﬁﬁslﬂdw%b%afé@-nah@ oilsefelsntl) a

textile treating agent tain proof or soil release agent 3) an
addi tive forcomponentin the awua@ﬂ repelient &3 ppaferably pmy A O8Riio PO:d Of

toiletry, 6) an additive.for i n NN eSS
agent), y8) ;n agent W%?Sm%%ﬁ%%%gg@ﬁ?%%ggﬁégh?ggﬁk&?qgl}rst?éltproofat%%{g agent,
10) a cl eanitpgtingedderitoa tiweaed fiber ihtjudes amantmaleDrnnegetabig-dn@oknawalafdzerof |
tape, 12) a glazing agent, 13) an addjtive for bricating oil %) wax
for skiing, SUSH ascalien, fiefp,/Meol\anehsi aISY(W"Q}"“D% pPolygsids, a

deodrant (f g r Aitrid. pol vm?t bﬁ!omﬂea@w ol ne;

agent for t I’eafégg;té,l %) el%l%(?l‘?nélngtgi@%%wo?é gl %0 Zn an ag gntyb%psﬂ@

preventing fa)sem&?hthetlc fiber such as rayon and acetate and a mlxture of these fibers. The
textile formed from the these fibers (for example, yarn and fabric) may be treated.
PREFERRED EMBODIMENT OF THE INVENTION

The present invention will be illustrated by the following Preparative

Examples and EXamples which do not limit the present invention.

The water repellency and the oil repellency are shown according to the
following criteria. The water repellency is expressed by the water repellency No.
(cf. the following Table 1) determined by the spray method according to JIS
(Japanese Industrial Standard) L-1005. The oil repellency is determined by
dropping several drops (diameter: about 4 mm) of a test solution shown in AATCC-
TM118-1966 (Table 2) on two positioﬁé of a surface of a test cloth and observing
the penetration state of the drops after 30 seconds. The superscript "+" or =" to the
water repellency No. and the oil repellency represents that the result is slightly
better and slightly worse than said water repellency No. and said oil repellency,
respéctively. | |

A weight average molecular weight by GPC is converted to polystyrene.



am agept for treating concrete surface, 21) a treating agent for preventing
reflection, 22) an agent for treating ship bottom 23) an additive for

synt hetic rubber, 24) an agent for cleaning fluorine-containing oil, 25) an
additive for plating, 26) an anti- foam agent 27) a lubricant, 28) an agent
for stretching wire and the |iKke. - The surface treating agent

conposition of the present invention as -s\&h may be used as the surface
treating agent. Alternatively, other surface treating agent (for exanple, a
repel | ent suthblasi a solution repellent) nay be used together with the
- surface treating agent conposition of the present invention. The solution
repel | ent cor‘/ﬁ?"ieﬁes a wat ePi8nd oj | -repel l ent conponent (for exanple, a
~water- and ofapellepey| ent fluorine-containing copolymer), and an organic
solvent. TheNwamter- and oil-repellent fluorine-containing copolyner _
- contains, foriggxanpl e, pol yNbuestam the synfaddn) acryl at e/ al kyl (neth)acryl ate
copolynmer; or _mxture theregf with a cross-|inkable pol ynerizabl e conpound.
specific exanBPes of the orghefitovel,PR e SHECR nhydrocarbon sol vent and a

~ chl orine-contggni ng sol vent PaHEN Wt o @es‘iﬁ‘f%e i sopropanol , :
1,1,2,2-tetrachl oroethane, 1,1 1-tri chl oroet hane, trichl oroethyl ene an
per chl or oet hyY@ne. The wei giMetromtthe sefrfackee fl uorine-containing oil in the

surface treatng agent conpgsition,to the water- and oil repellent
conponent in %‘ﬂe sol ution r&yRAQVERENG g’%ﬁfee?‘é'%%‘fﬁy from 10:90 to 90: 10.

When the surfage treating agepiplSeweBen tiirbht 85¢BaeR shiacéextil e treating
agent, a treated fiber 1ncludes an aninmal - or vegetable-origin natural

fi ber such as cotton, henp, wool and silk: a synthetic fiber such as a

pol yam de, ar | yester, polyvinyl alcohol, polyacrylonitrile, polyvinyl

chl ori de and ropyl ene; a semsynthetic fiber such as rayon and

acet ate: and @il r@'p@]]@neyof tTestesdlifies s. The textil e Surfaed teheiont he t hese
fibers (for exanple, yarn and fabric) may be treat edgyiRFERRBESREVBODI MENT

OF THE | NVENTT ON The present 1tnvention WIT be 1llTustrated by the
fol l owi ng Prephrative Exanphd$epiateExanpl es whi ch do not ROt the present
i nventi on. e The VRIS, ta{,’,gpel | ency and the oil re%ql ency are shown

according to the following criterra. The water repellency i s expressed by
the water repedl ency No. (ch-Dddemd oll owi ng Table 1) detepgigied by the
spray nethod according to JI% (fea anese Industrial St andarzg)o L-1 005. The

oil repellencyis determ nedr ane _
4 n-Tetradecane 26.7
3 _ n-Hexadecane : 27.3
2 n-Hexadecane/Nujol 29.6
(35/65 by weight)
Nujol | | 31.2
0 Inferior 1o 1 ' -

Preparative Example 1
(Synthesis of grafted polymeric RyRy, surfactant)

In a 200 ml four-necked flask equipped with a reflux condenser, a
nitrogen introducing tube, a thermometer and a stirrer, 8 g of methyl methacrylate

macromonomer (AA-6 manufactured by Toagosei Chemical Industries, a number
average molecular weight: 6,000), 12 g of CH,=CHCOO(CH5)>CgF47 (hereinafter

referred to as “FA”) and 180 g of 1,1,1-trichloroethane were charged and heated to
60°C. Then, the atmosphere in the flask was replaced with a nitrogen gas for 30

minutes. 1 g of t-butyl peroxypivalate (PERBUTYL PV manufactured by Nippon Oil



dr,oppl ng several drops (dianeter: about 4 mm of a test solution shown in
AATCC- ‘TML 18-1966 (Table 2) on two positions of a surface of a test cloth
and observing the penetration state of the drops after 30 seconds. The

superscript "+" or "-" to the water repellency No. and the oil repellency
represents that the result is slightly better and slightly worse than said
wat er repellency No. and said oil repellendr respectively. A

wei ght average nol ecul ar weight by GPC is converted to pol ystyrene.

-12-  Table 1&%&§Company) (hereufatf@r&eféﬂ% {ocas SPERBULOLL. PV") was added dr R
on the surface wet on the surface 8

Partial wet Opplym@rlggm%@@smnducteogpor 6 hoursygile "tqlné\’%ﬁql%'f%@e resultant
Ve h ; f
baE:kO\Slﬁ:: f ;Cgs%f% _ﬁg&gﬁgﬁ?rac itafe a e yymeri.e P@%ﬁé?ﬁé@?lt‘é‘i’eé Bfd dé%%ttog@%

tensi on a graﬁed polymeric Rf-Rh surfactant. A weight average moldailjareweight

25[err] O 8 n- Hept ane . 20.0 7
n-COctane - (measured by GPC): 30,000. 21.8 6 n- Decane

23.5 5 ane 25.0 4

‘n-Tet radecan Preparative ERa %% 26. 7 3 n- Hexadecane
27.3 2 (Synthesns of gréf@daplﬁymbl‘ﬂw-ﬂ* surfactant) 29.6

(35/65 by weig '
31.2 The same manner as in Preparative Example 1 was repeated to prepare

a grafted polymeric R¢-Ry, surfactant, except that the stearyl methacrylate

macromonomer (MM8-SMA manufactured by Toagosei Chemical Industries, A
humber average molecular weight: 9,000) was used instead of the methyl
methacrylate macromonomer. A weight average molecular weight (measured by
GPC): 25,000. |

Comparative Preparative Example 1
(Synthesis of low molecular weight Ry-Ry, surfactant)

In a 100 ml four-necked flask, 25.3 g (100 mmol) of 1-octadecene and
54.6 g (100 mmol) of CgF {7l were charged and heated to 60°C. The atmosphere in
the flask was replaced with a nitrogen gas for 30 minutes. 0.5 g (3 mmol) of
azobisisobutyr_onitrile (AIBN) was added and the reaction was conducted for 6
hours to prepare a low molecular weight RyRy, surfactant. A molecular weight: 799.
Example 1 ] |

40 g of 1,1,1-trichloroethane, 10 g of DEMNUM S-20 (perfluoropolyether
manufactured by Daikin Industries, a molecular weight: 2,500) and 1gofa
surfactant prepared in Preparative Exémple 1 were treated with an ultrasonic
homogenizer for 5 minutes to prepare an emulsion. The stability of the emulsion
was evaluated. In the same manner, emulsions were prepared by the use of a
polymeric R¢-Ry, surfactant prepared ih Preparative Example 2, a blocked polymeric

Ri-R;, surfactant MODIPER F600 (manufactured by Nippon Oil & Fats Company)
and a low molecular weight R¢Ry, surfactant prepared in Comparative Example 1

and the stability of the emulsions was evaluated. The results are shown in Table 3.



0. Inferior to 1 Preparative Exanple 1 (Synthesis of grafted
polynerlc Rl err]-Rerr] surfactant) : In a 200 mM four-necked flask
equi pped with a reflux condenser, a nitrogen introducing tube, a
thernoneter and a stirrer, 8 g of met hyl net hacryl at e macr onononer ( AA-6
manuf act ured by Toagosei Chenical |ndustries, a number average nol ecul ar

wei ght: 6,000), 12 g of CH[err] CHCCC(CH[érr])[err]C[err]F[err]

(hereinafter referred to as "FA") and 180 g of 1,1, 1-trichl oroethane were
charged and gl to 60[err]C. Then, the atnosphere in the flask was '
repl aced wt a nitrogen.gas for 30 mnutes 1 g _of f-hllf\ll RELQX 3l at e

( PERBUTYL P\ gipfastast ur ed ppregarative ()Preparatlve ;
-13- & Fatg Conpany) (her ng@hb@rﬂef@(g@gletg) SFaGU-RBUT LPl%‘ﬁa}aﬂw aflded
and the pol yneri zati on was| conduct ed for 6 hour sl Met hanol E@émﬁléd?d te the
resultant rdaction liquid ta precipitla . = e i

filtered andRbrharkst o gi ve| Graft af t ed
aver age nol gcul ar wei ght ﬁ@lgmmed l:)pdEﬂﬁ)er 30 yrriareprweig\he Exarrpl e 2
(Synthesis df grai-ted HrerreRerri=Rrerri——s tarmt) The
same nmanner d@mwlﬁ%}béﬁﬁﬁ #® Exanpl ¢ qowas repeadt)@d to pre%ére a graf
pol yneric R[Pamqnslﬂcatlop suffactant, dgxcept that fhe steary]l nethacryl af
rracrom)nomarﬁvwﬁ- SVA n&lnu ured DY agoser Jd cal Thguygtries, A
nunber aver t: 9,00 was used stead of the nethyl
met hacryl atga’f'é‘@r&mnorrer. A wei ght dverage nol ecul ar wei ght (neasured}by

GPC): 25,00 conparattve pPreparative Exanple 1 (Synthesis of [ ow nol ecul ar
vvelght Rlerr]-R err] surfactant) In a 100 m four-necked fl ask,
3 g (100 Not8: OQfVerygaatiecene andO: Good, A: Slightly bad state,

X: Slight separation, XX: Full separation
In a 100 ml four-necked flask, 13 g of FA, 6 g of stearyl acrylate, 1 g of

glycidyl methacrylate and 80 g of 1,1,1-trichloroethane were charged and heated to
60°C. The atmosphere in the flask was replaced with a nitrogen gas for 30 minutes.
1 g of PERBUTYL PV was added and the polymerization was conducted for & hours
to give a solution repellent. A gas chromatography analysis revealed that at least
99 % of monomers were polymerized. In the following test, this solution repellent
was used after diluting this solution repellent with n-decane to a solid content of 1
% by weight. ' | |
A given amount of said emulsion prepared by the use of a surfactant of
Preparative Example 1 was added to 500 g of the diluted liquid of the solution
repellent to prepare a solution. A PET (tropical) fabric was immersed in the
solution, dried in air, and dried at 100°C for 3 minutes. The water-repellency, the
oil-repelléncy and the feeing (sensual evaluation) were evaluated. The results are

shown in Table 4.



54.6 0, (100 nmol) of Cerr]Fler]r were charged and heated to 60[err]C. The
at nosphere in the flask was replaced with a nitrogen gas for 30 m nutes.
0.5 g (3 nml) of azobisisobutyronitrile (A BN) was added and the reaction
was conducted for 6 hours to prepare a | ow nol ecul ar weight Rerr]-Rerr]
surfactant. A nol ecul ar weight: 799. Exanple 1 . 40 g of
1,1,1-trichl oroethane, 10 g of DEMNUM S-2® { per f | uor opol yet her manuf act ured
by Dai kin Industries, a nolecular weight: 2,500) and 1 g of a surfactant
prepared in Phepaf ative Exanple 1 were treated with an ultrasonic
honmogeni zer Tor 5 minutes to prepare an emilsion. The stability of the

emul si on was mghﬁp@ﬁd |IW&-[|é?.r§ pékerigyiner , | F@aliggons wer ¢ prepared by the

use of a pol rr lepey; factant | prepared in Pleparative Exanple
2, a bl ockedém rmﬂ@ err] -gmr surfact ant—MIDI-RER-E400 (nanuf act ured

by Ni ppon O J0 & Fats Conrem:js and a | ow nol &dightly hegtight |Rr Rh surf act ant
prepared in apar-attve—fxanpte—t—anmd—the s %DI Tty of thgd enul si ons was
eval uat ed. Th@resul ts ar @Oé‘}‘ﬁawn in Table 3,

-14 - Tabl ef3—Surfact= Preparative eparative (MODI PER
Conpar ati ve |20 10077 Exanple 1 B e 2 F60
Preparative
Example 1 Rn?r%r ks - | 1808 G aft Soft Bl ock Low nol ecul ar
pol yner poT ymer poT ymer wel ght [ nmedi ately after OO o0

0O XX emulsification '‘After one nonth OO 0O oo
XX at 40 [eExample 2Note: OO Very good, QO Good, A: Slightly bad

state, X Shi ghh ReRRGEHLRN fabrictrashitirhe3883h & diflfted liquid (solid content: 1
% by weight) of solution repellent of Example 1, dried in air and cured at 160°C for-

3 minutes. On the other hand, an emulsion emuisified by the use of a Rt+-Ry,

surfactant (of Preparative Example 2) of Example 1 was diluted with n-decane to a
solid content of 1 % by weight, and the fabric treated with the repellent was
immersed in the diluted liquid, was dried in air and was cured at 110°C for 3
minutes. Initial water- and oil-repellency and the water- and oil-repellency after
abrasion of the fabric treated by the two steps were evaluated. The abrasion was
conducted by abrading the treated fabric with an abrading white cotton fabric
wetted with water under a load of 2.5 kg in given times By the use of plain plane
abrasion tester (manufactured by Yamaguchi Kagaku Sangyo Kabushi Kaisha).
Once of abrasion is once of reciprocation (Rate: 1 reciprocation/seéond). The
results are shown in Table 5.

Table 5
Water-repeliency / Oil-repellency
Times of abrasion 0 10 50 100
Treatment with only solution 80/4 |70/3 50/1 |0/0
repellent
Two-step treatment with solution 90/5 |got/5 |80/4 |go/4
repellent and F/H emulsion

Example 3



In a 100 .mM four-necked flask, 13 g of FA 6 g of stearyl acrylate, 1 g of

gl ycidyl nethacrylate and 80 g of 1,1,1-trichloroethane were charged and
heated to 60[err]C. The atnosphere in the flask was replaced with a

nitrogen gas for 30 mnutes. 1 g of PERBUTYL PV was added and the

pol ymeri zati on was conducted for 6 hours to give a solution repellent. A

gas chromat ography anal ysis reveal ed that -ak61 east 99 % of nononers were
polymerized. In the following test, this solution repellent was used after
diluting this sol utionArgiven dmountot ihereriaisioreptepared blyithe esatafnhe ¢-Hy, % by
wei ght . A given anmount of said emul sion prepared by the use of a
surfactant of $urégciant (Rrep@adive|xamplel)afdemplesioang 560 g btagdiolutioadin which
liquid of the solution repellent _to prepare a.solution.. A PET (tropical) .
oo o wis 1 rrieRSRIUTSh feeTent B ExSmRle s BidRd Wighg: 1 iagl oot R hsolia
for 3 m nutes. cdlienvet £ bYREEIGRNWEre Edrgedlinlesblontainsd ARfedtéedlstic made
(sensual evaluation) were éval uated. The results are shown in Table 4.

- 15 - Tabl e af blankpetyester (tropingl)eras gsediandcihe liquid-waisi spjayed osiane pgint of
SBL ; gepel 1 encYyQ tabric fors, ]s?c%;bc?so{vﬁh a distance of 20,cm betwaehdAb 'fé(bﬁ@éﬂ%éa??pr%
100+/ 8 nozzle. The s¥afe of thEXfabmd €ridd in air was evéluaygdondérthbeadritgrid showe in
was imersed in a diluted liquid (solid content: 1 % by weight) of solution
repel I ent of EX@PWI® 1, dried in air and cured at 160[err]C for 3 minutes.
On the other hand, an enmulsion enulsified by the use of a Rerr]-Rerr]
surfactant (of Preparative Exanple 2) of Exanple 1 was diluted with

n-decane to a Iabled content of 1 % by weight, and the fabric treated with

h | | . . . . N
the repellent was Whitening degree  Evaluation Criteria

5 No whitening

4 " Unnoticeable whitening
3 Slight whitening

2 Considerable whitening
1 Remarkable whitening

" The results of the water- and oil-repellency and the whitening degree are

shown in. Table 7.

Table 7
Amount of Water-repellency / Oil- | Whitening
emulsion (g) repellency degree
0 80/4 | 1
10 80*/5 N
20 90/6 5
30 90/6 5

Preparative Example 3
(Synthesis of random polymeric R¢-Rp, surfactant)
_ In a 200 ml four-necked flask, 8 g of methyl methacrylate (MMA), 12 g of
FA and 180 g of 1,1 ,1-trich|oroethane' were charged and heated to 60°C. The
atmosphere in the flask was replaced with a nitrogen gas for 30 minutes. 1 g of



imAersed in the diluted liquid, was dried in air and was cured at 110[err]C
for 3 mnutes. Initial water- and oil-repellency and the water- and

oi |l -repellency after abrasion of the fabric treated by the two steps were
eval uated. The abrasi on was conducted by abrading the treated fabric with
an abrading white cotton fabric wetted with water under a load of 2.5 kg in
given tines by the use of plain plane abrddi-on tester (manuf actured by
Yamaguchi Kagaku Sangyo Kabushi Kai sha). Once of abrasion is once of

rT eg: pr gc at $ FPITEEPBEEYLvae.Qfa@Iaddad iapd/ the poNhheriZdtivn was chﬁdafﬁcsf@em??ms. /
abl e 5. a er-repel |l enc

O | -repel | en e’gwﬁp%y%faqgﬁda@i thg reaction liquid to precipitgte a polymey. TrEn)e mlymgr

100 Treatne e ' qgﬁy4 ' _BO/. r . |.ant

Two- st ep pre%ﬁgl{t&vﬁaﬁﬁ%gﬁ%ﬁ%gﬁef& néggl/yér% ®Oﬁﬁﬁ?’8%’ﬁ ﬁﬁ é)rgpe’flagé l'?[and.
F/'H enul si on gyerkgérmdlécdlar weight (measured by GPC): 10,000. - 16 -
A given anmount of "the emul sion prepared by the use of the Rf-Rh surfactant

(Prepar at i ve Breparativeobxamplexdnpl e 1 and 500 g of a solution in which the
solution rep t - O | it ' 1,1,1-trichloroethane to a
solid contente(bglﬁn?sg B&%@ﬁ?%@%’%ﬁb&%@ﬂﬁ{a t)spray container. A treated
fabric made of bl ack 7 | "59559 E QA4

sprayed on one point %@eﬁﬁ?%gﬁééﬁpﬁr&%@ég‘%@n S %ﬁ%ﬁ%&?@#&émﬂb&@?@%
bet ween t he frabnner asinh Br@garasi\_/m&xam.le jsheasr@paterﬂ 1o ipgepaiter & cankldoracpalymaric
was. eval uat EdeyﬁE %lrjrfgcr:]t%n%.r 'At\%nlgﬁt g@g%e' rﬁol-lé%ma? V\?éight (measured by GPC): 15,000.

Preparative Example 5
(Synthesis of random polymeric Ri-Ry, surfactant)

A mixture consisting of 40 g of methyl meihacrylate (MMA), 60 g of FA,
130 g of ion exchanged water, 45 g of acetone, 0.1 g of n-laurylmercaptane, 1 g of
stearyltrimethylammonium chloride and 2 g of polyoxyethyleneoctyl phenyl ether
was heated to 60°C and emulsified by a high pressure homogenizer. The resultant
emulsion was charged in a 300 ml four-necked flask equipped with a reflux
condenser, a nitrogen introducing tube, a thermometer and a stirrer and was kept at
60°C for 1 hour under the nitrogeh atmosphere. After intimately stirring, an
aqueous solution of 0.5 g of azobisisobutylamidine diacetate in 5 g of water was
added to initiate the polymerization. After the stirring at 60°C for 3 hours, a MMA/FA

copolymer latex was prepared. A gas chromatography analysis revealed that at
least 89 % of monomers were polymerized. Methanol was added to the latex to

precipitate the copolymer which was separated and dried to give a polymeric Ri-Ry,
surfactant. A weight average molecular weight (meaéured by GPC): 140,000.
Preparative Example 6

(Synthesis of random polymeric Ry-R;, surfactant)
A mixture consisting of-40 g of stearyl acrylate (StA), 60 g of FA, 130 g of
ion exchanged water, 45 g of acetone, 0.1 g of n-laurylmercaptane, 1 g of
- stearyltrimethylammonium chloride and 2 g of polyoxyethyleneoctyl phenyl ether
was heated to 60°C and emulsified by a high pressure homogenizer. The resultant

emulsion was charged in a 300 ml four-necked flask equipped with a reflux
condenser, a nitrogen introducing tube, a thermometer and a stirrer and was kept at



Table 6.

No whi t eni ng

3
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4
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Ry, surfactant. A weight average molecular weight: 210,000.

Example 4

random

. 40 g of 1,1,1-trichloroethane, 10 g of DEMNUM S-20 (perfluoropolyether
manufactured by Daikin Industries, A molecular weight: 2,500) and 1 g of a Ry-Rp,

surfactant prepared in Preparative Example 3 were treated by an ultrasonic

homogenizer for 5 minutes o give an emulsion. The stability of the emulsion was

evaluated. In the same manner, emulsions were prepared by the use of the Ry-R;,

~ surfactants prepared in Preparative Examples 4-6 and Comparative Example 1 and

the stability thereof was evaluated. In addition, 40 g of 1,1,1-trichloroethane, 3 g of
DEMNUM S-20 and 8 g of the RyRy, surfactant prepared in Preparative Example 6

were treated by an ultrasonic homogenizer for 5 minutes to give an emulsion. The

results of stability are shown in Table 8.

Table 8
Surfactant Preparativ | Preparativ | Preparative | Preparative | Preparativ | Compara-
e Example | e Example | Example5 | Example6 | e Example | tive
3 4 : 4] . Preparative
Example 1
Polymer- | Solution Solution Emulsion Emulsion Emulsion | Law
-| ization polymer- polymer- polymeriza- | polymeriza- | polymer- molecular
method ization ization tion tion ization weight
Composi- | FAMMA FA/StA FAMMA FA/SIA FA/StA -
tion of
polymer
Weight ratio of 110 . 110 1/10 1/10 8/3 1/10
surfactanV/
DEMNUM ™
Immediately after o e 00 00 0] XX
emulsification
After one month at
40°C A 0] 0] 00 00 XX




aver age..nol ecul ar wei ght (neasured by GPC): 10, 000. Preparative Exanple 4
(Synt hesis of random polyneric R err]-Rerr] surfactant) Except
that stearyl acrylate (StA) was used instead of MVA, the same manner as in
Preparative Exanple 3 was repeated to prepare a random polyneric Rf-Rh
surfactant. A weight average nol ecul ar wei ght (neasured by GPC): 15, 000.
Preparative Exanple 5 (Synthesis of randor$ol ymeric Rf Rh surfactant)

A m xture consisting of 40 g of nethyl nethacrylate (MVA), 60 g of FA 130
g of ion exchypie®®avVery gddd,g9 of aceton&Godd, 1 9AoBlighliypbaY!st@ecaptane, 1 g
of stearyltrinmethyl g éﬂgrgﬁgrprxg@f:@,n@eéagamj‘n pol yoxyet hyl eneoctyl phenyl
ether was heated to 60[err]C and enul sified by a high pressure honpgeni zer.
The resultant enul sion was charged in a 300 m four-necked flask equi pped

with a reflux condensgr nit.,ogen i ntfroducin b a.therrponeter a
stirrer and was kept 'i_ta é@Pé'PlrfP@gf‘S?kﬁ ﬂ%%?'_19n%eékmﬁ%9rﬁftﬁi%@'gﬂg%f?g§ﬁﬂa%fg
After intimatef ¥,15t-trighidtoetifiheaRErRPtiargedWriddRe&edGoB® N The atmosphere in the
azobi si sobutyl am di ne diacetate in 5 g of water was added to initiate the

pol yneri zat i ofaskavasreplaeed withra ArogenaiAseior B8 minutes.hd g ef PERBUYHAPY was
copol yner | at I L Sy t hat
ot Tenst 09 oRGHEE SR AR Fofine eARh sk SBRLAGEANGY etk GYX SR 7 .
t0| preci pi }Q[at @ptehen’cOACdmfrommm{rapiy epehal ht@t@ﬁéa@é&thﬁtiaﬂea}m 99 %@ofﬁponomers
polyneric: err|- err|.surracla \ WEI .,average nol ecul ar wel

Cacur e by \epts PoyTRTEeS. IPABRAPIAVIDg {eStninis Sobio0yPRUSHLWES Usa Eder

pol yrmeri c R[ eg: i r Pébteﬂ R Tk hiM [eSit 3,1 ; g
of stearyl acélgl tlgllﬁ[eﬁ% S%OA@B%O g g#ﬁ‘f—%h nlg c%neo}% ?gﬁ"gﬁﬁgﬁgzjéqmét%?%_’ . o

of acetone, 0.1 g of A-diwen gmoentapsazidesmilsiproprepaced Pltthe mseroflzapolymienio Ry-

chloride and 2 g of {)ol yoxyet hyl eneoctyl phenyl ether was heated to
60[ err] C and BmsusRciang obfrepaialve fxaswle 8 (Hudwgightzatio of surfasient/DEMNUM S-

enul si on was ar in a 0, m_ four-necked flask equipped with a r ux
condenser, a é‘?t’rﬂgghwﬁﬁt mPa %9@5‘%3 R¥e H@F’eﬁ%f‘éﬁ&‘ repsliept. oA %J& was
kept at (tropical) fabric was immersed in the solution, dried in gif&nd &fEaf 1604P¥or3
hour under the nitrogen atnosphere. After intimtely stirring, an aqueous

sol ution of OmMhujesf Theowatargepelignoynths ob-repeltancytand tie faaing (sprstiahat er
evaluation) were evaluated. The results are shown in Table 9.

Table 9

Amount of Water-repellency/ Feeling
emulsion (g) oil-repellency :

0 80/4 : Slightly hard
10 _ 90-1-/6 Soft

20 : 100/7 Soft

100 g (solid content: 21.6 % by weight) of said emulsion prepared by the
use of a polymeric Ry-R;, surfactant of Preparative Example 6 (the weight ratio of

surfactantyDEMNUM S-20 = 1/10 or 8/3) was diluted with n-decane to a _
concentration of 1/21.6. A PET (iropical) fabric was immersed in the solution, dried
in air, and dried at 100°C for 3 minutes. The water-repellency, the oil-répe!lency
and the feeing (senéual evaluation) were evaluated. The results are shown in
Table 10.



was added to initiate the polynerization. After the stirring at 60[err]C
for 3 hours, a StA/ FA copolyner | atex was prepared. A gas chronmat ography
anal ysis reveal ed that at |east 99 % of nonomers were pol ynerized. Mt hanol
was added to the latex to precipitate the copol yner which was separated and
dried to give a polyneric Rerr]- Rh surfactant. A weight average

nol ecul ar wei ght: 210, 000. Exanple 4 -20 - 40 g of

1,1, 1-trichloroethane, 10 g of DEMNUM S-20 (perfl uoropol yether manufactured
by Dai kin Industries, A nolecular weight: 2,500) and 1 g of a Rerr]-Rerr]
sur f act ant preEanF§ in Preparative Exanple 3 were treated by an ultrasonic
honogeni zer nutes to give an enulsion. The stability of the

enul si on ms-ﬁﬁﬁﬂﬁmwﬂg&m by t he
use of the RYWRIght&alig abswiadantlepar ed |V¥ater&pReINCYd Exarrp' 8@‘”396 dnd

~ Conpar ati ve FXEMNEMISRQ t he stability oilHepeBen@as eval uafed. I n addition,
40 g of 1,1, 11/2 rchioroethane, 3 g of 1 S-20 and 8 ¢ )tsorﬂhe
‘Rerr]-Rerr rfactant prepared in Prneparative Exanple 6! "Were trdated by
an ul trasonig/gomogeni zer for 5 ni nut eg 110@/@! ve an enul si ofSofthe redul ts of

stability ark-—showlmifetaddl-0—8- Fo-C— RS-t
Preparativ Preparativ Preparative Preparative Preparativ Conpara-
e Exanple e Exanple 5 Exanple 6 e Exanpl e tive
3 E_—ﬁﬂ— Preparative
Exanple 1 25 g of tokeneyd0-g OS&EMNUM S-2&¢penfluoropolyathear si on
Emul si on Emul si.o r r=

- pol yneri za- B@Wﬁ%&%‘?ﬁw% ndus"ﬁ%? H\,q.ﬁ érrﬁgltebﬂlgr “Pe%'){ttr% 500 ﬁ%ﬁ«i@ﬁ gofa
| zat 1 on ' mﬁhoéhrfactém?‘repared int P@parative Exdfbieon werdgtadtbd by an ultrasonic
Conposi - FA/ St FA/ MVA FA/ St A FA/ St A
tion of homogemzer for Hatipuies to\mvegan emtilsionof The stability of th® emulsion wa
1/ 10 “1/1 8/3 Frfact ant/ DEMNUM,, | medi % |F¥
after @/aluated@ In the same wnner emu s were prepgfgd by the usgyf the Ry-Rp,

enul si ficati Onrfa@aﬁ%&g%ﬁ%ré@ M Bréfa raff\?eggxamples 2,5and 6 and the ls&iifity thereof

@)
was evaluated. The results of stability are shown in Table 11.

Table 11

Preparative Preparative Preparative Preparative
Example 1 Example 5 - Example 2 Example 6
Composition of | FA/AA-6 FA/MMA FA/MMB8-SMA | FA/STA
polymer ' , :
Immediately after | OO A (0/0) O
emulsification -
After one month | O XX 00 X
1at40 °C ' : -
Note: OO: Very good, O: Good,' A: Slightly bad state,
X: Slight separation, XX: Full separation

Preparative Example 7
(Synthesis of random polymeric R¢-R;, surfactant)

In a 200 mi four-necked flask, 4 .4 g of stearyl acrylate (StA), 0.2 g of
polyethyleneglycol dimethacrylate, 10.4 g of CHp,=CHCOO(CH5)>CgF17 (FA), 80 g

of n-heptane and 90 g of ethyl acetate were charged and heated o 60°C. The
atmosphere in the flask was replaced with a nitrogen gas for 30 minutes. 1 g of



-;19- _Note: OO Very good, O Good, A. Slightly bad state,

X:- Slight separation, XX: Full separation In a 100 m

. four-necked flask, 10 of FA, 10 g of stearyl acrylate and 80 g of

1,1, 1-trichloroethane were charged 'and heated to 60[err]C. The atnosphere
in the flask was replaced with a nitrogen gas for 30 mnutes. 1 g of
PERBUTYL PV was added and the pol yneri zat 2dn was conducted for 6 hours to
"give a solution repellent. A gas chromat ography anal ysis reveal ed that at

~least 99 % of PRRBURISPVRLEs BEH¥dRAEZRE polyméheation Wwawicdaduetid for B lfours. The
solution repellent was used after diluting the solution repellent wth

n-decane to #olvantyvasdistiiad off ta giers rapdgRpolymeric Ri-Ry suréaciant. ofivsighlof
sai d enul sion prepared by the, of a IC ]- Rh surfactant of
Preparative %n'gﬂ?gﬁgr wét §W¥P§£L¥ﬁ¢gc&§bb%WUM S- 20 = 1/10)
was added to pdingleo the above diluted solution repellent. A PET

(tropical) fabric was imersed in the solution, dried in air, and dried at

%LOO[ err]C for 3 ni nut4ésg offiel ,Mri@mlorcizqibanﬁ.nwg Qfl*léENllNUNbﬁe?O épﬁriluampdyﬁfher
. . . . _ gl
0o "abre o ManGtUten sy Bait Bobidei g Mol St Wbyt 2 PO Ml g & ©

oi | -repel | encyurfactant prepared in Pr8parhtive Example 1 were3ta1btl lby e ufirakdnic
oft 20 100/ 7 Sof

90[err]/6 S . . . of t 30
10+/ 8 homogenizer for §ymjnutes to give an emulsion.
| Example 7

19.5 g of n-heptane, 1.75 g of ethyl acetate, .25 g of DEMNUM S-20
and 3.75 g of a surfactant prepared in Preparative Example 7 were treated by an
ultrasonic homogenizer for 3 minutes to give an emulsion.

Cdmparative Example 1 _ :
25 g of isooctane and 1.25 g_of DEMNUM S-20 were treated by an
ultrasonic homogenizer for 3 minutes to give an emulsion.
Comparative Example 2
25 g of isooctane, 1.25 g of DEMNUM S-20 and 0.13 g of UNIDINE DS-
101 | (fluorine-containing surfactant manufactured by Daikin Industries Ltd.) were
treated-by an ultrasonic homogenizer for 3 minutes to give an emuision.

The stability of each of the emulsions was evaluated. The results are

showﬁ in Table 12.



100 g {.solid content:

21.6 % by weight) of said enulsion prepared by the

use of a polyneric R err]-Rerr] surfactant of Preparative Exanple 6 (the

wei ght

rati o of

sur f act ant / DEMNUM S- 20

1/10 or 8/3) was diluted with

n-decane to a concentration of 1/21.6. A PET (tropical) fabric was i mersed

I n the sol ut
wat er - r epel |

ion, dried in

ency,

air,

were eval uated. The results are shown in Table 10.

and dried _at 100[err]C for 3 m nutes.
the oil -repel | ency and 2¢1e feei ng (sensual eval uation)

The

- 20 - Taliighld 1@ Weight ratio of surfactant / Water-repellency /
Feel i ng DEMAIUM. S-.20 nil.re J_,enchL 1/10
70/ 3 SdExarBple 6 Example 7 Comparative Oepntarative
Sof t Examyl e 5 . 25 g of tol uene, 10 g qfEXmvIeM S— )Example2
(perfluorop("'ﬂf her—farufaetui-ed b HA-A—-rausttes—t-td- —A peet-ar
wei ght : 2,5(dmnmdiatelyl g qfOa Rf- Rh sq@act ant prapared in Prepdrative
Exanpl e 1 wqdeftetreat ed by |an ul trasonilc honbgeni zdr for 5 minufes to give
=an enul si on{efdsiicatiohi ty} of the enuli|sion was evgluated. In the sane
manner, enulistons—were prapared—by th seof the i erri=Rerr urfactants
prepared in l%ﬁq"\?é EX les 2, 5|and 6 and the*stability f§hereof was
eval uated. Tieommesul ts of |stability arle shown in Table 11. Table 1 1
Preparati ve jtempPeedarat i ve Pr epar atji ve Prepdgrative
Example 1 AfS e B BEXdeI &2, Exanpre g X
at 40 °C
Surfactant Preparative Preparative |- UNIDINE DS-
Example 1 Example 7 101
Type Polymeric Polymeric - Low molecular
graft polymer | random weight
polymer

Note: State of emu

Ision

0: Good,

X: Slight separation

A: Slightly bad state,

Then, the emulsions prepared in Examples 6 and 7 were evaluated. The

~evaluated items were 1) a coefficient of friction, 2) a contact angle, 3) a lubricating

property and a rustproofing property, and 4) a mold release property. For the .
comparison, samples of Comparative Examples 3-7 were prepared.

Comparative Example 3
1.25 g of DEMNUM S-20 was dissolved in 25 g of CFC-113 to prepare a

solution.

Comparative Example 4
1.25 g of PARAFFIN 155 (wax manufactured by Nihon Seiroh Kabushi

Kaisha) was dissolved in 20 g of n-hexane to prepare a solution.

Comparative Example 5
- 19.5 g of n-heptane, 1.75 g of ethyl acetate and 3.75 g of the surfactant

prepared in Preparative Example 7 were treated by an ultrasonic homogenizer for 3

minutes to give an

emulsion.

Comparative Example 6
100 g of isooctane was used as a sample.
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a{s%ss%?véﬂ H486-g df &ogf:tane Jo,prepare a

yneri zation S

hours. The saloldion.was distilled off to give a random pol yneric Rf-Rh
surfactant. %w%ght a%/ r.age nol ecul ar wei ght (neasured by GPC): 15, 000.
 Exanpl e 6 oefnicien I ,1,1 -trichloroethane, 10 g of DEMNUM S-20

(perfluoropol yet her rpdpffidieht'dEiichion ReisknBasidddly inesudd 6f a téstBPfa@YeMicient
wei ght: 2,500) and 1 of a surfactant prepared in Preparative Exa
Eglr

an n npl e 1
wer e treat ed diyrictionu(E M <htvwenmaoyiastured yoFow Kikh Giosepany kid/e hhe results are
enul si on. EX : 19.5 g of n-heptane, 1.75 g of ethyl acetate,
1.25 g of. DE%WE}'ZBa%lﬁJ%. 75 g of a surfactant prepared in Preparative
Exanple 7 were treated by an ultrasonic honogenizer for- 3 mnutes to give
an enul sion. éﬁ&garative Exanple 1 25 g of isooctane and 1.25 g
of DEMNUM S- 18 treat ed by an ultrasonic honogeni zer for 3 ninutes to

g| ve an enul gtof- CAJ'I‘I'JC{I vt XanpTeTTZ . _ .
Example 6 Example 7 Comparative | Comparative
_ Example 4 Example 5
Coefficient of | 0.21 0.22 0.43 0.70
friction _
Note:

Test substrate material: Flexible vinyl chloride

Measurement condition: _
' Temperature: 25 °C

Contact Angle

A contact angle was measured by the use of a contact angle meter (CA-A
type manufactured by Kyowa Kaimen Kagaku Kabushiki Kaisha). The results are

shown in Table 14.

Table 14
Test solvent Example 6 |Example 7 | Compara- |Compara- |Compara-
: tive tive tive
Example 3 | Example 4 | Example 5
Water 113° 112° 102° 104° 111°
n-Hexadecane |68° 65° 24° - 64°

Note:
Measurement condition: Test substrate material: Aluminum
Temperature: 25 °C '
*: Measurement was impossible, since PARAFFIN 155 was dissolved in
organic solvent



25:g of..i sooctane, 1.25 g of DEWMNUM S-20 and 0.13 g of UNIDI NE DS- 101
(fluorine-containing surfactant manufactured by Daikin Industries Ltd.)
were treated by an ultrasonic honogenizer for 3 minutes to give an

enul si on. The stability of each of the emulsions was eval uated.
The results are shown in Table 12.

- 22 - Table 12 ' ExarmIQé’f‘B Exanple 7 Conparative
Conparative Exanple 1 Exanple 2 Imrediately o]

O Lobricating Property a0d RisiproofinguPsogerbati on After 1 hour at O
O X . X _rpom tenperature,. er, one nt Q
err] xWhen a fluorinégonfzining diFRse. s ahBiad 1o ArbSHhasiis dhafiher.

Preparative gontaining grease has nb"ﬂ’oﬁ\ bilRy with a retreated rustpr6SAvEP hget, and the
Exampl e 7 cont ¢ d'Isﬁi P yrrerplc g ymeric

Low nol ecul aapplication of the ﬂuonne-@patamrpg@a@wch gryeg@qcause for a problem such as
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O Good,
separ.ati on was conductgten, the enul sions prepared in Exanples 6 and 7 were

eval uated. The evaluated itens were 1) a coefficient of friction,

contact angle, 3) a Theppauﬂerﬁgalkyrwélabge Berring (neliteaiediwith ﬁr%ﬁﬁ@i/"e%tﬁg
4) a mold r%ﬁﬁ%erugr ﬁﬁ% agggf waB ey ;a;g[genagemhqeo&étaﬁer&aé Fhihtifes to

Exanpl es 3-7"were arative
remove the rustproofmg agent Then, the bearing was immersed in the sample of

each of Examples 6 and 7 and Comparative Examples 6 and 7 for 3 minutes and
dried in air. Then DEMNUM Grease L65 (mahufactured by Daikin Industries Ltd.)
was applied to the bearing, the rotation test is conducted under the conditions of
40°C and 6,000 rpm to conduct the lubricating property test.

The rustproofing property test was conducted as follows. The bearing
having the removal of rustproofing agent was immersed -in the sample of each of
Examples 6 and 7 and Comparative Examples 6 and 7 for 3 minutes and dried in
air. The treated bearing was immersed in a wide-mouthed 100 mi polyethylene
container containing 30 mi of 1 % sodium chloride solution.

~ The results of the lubrrcatrng property and rustproofmg property are
shown in Table 15.

Table 15
Example 6 |Example 7 | Comparative | Comparative
oy Example 6 Example 7
Lubricating 0 o) X X
property :
JRustproofing | O O X o
property

Evaluatron criteria: Lubricating property O: No unusual sound occurred

after 24 hours

X: Unusual sound occurred

after 24 hours

Rustproofing property O: No rust generated after 1

. week

X: Rust generated on whole
surface after 1 week




1..25 g.of DEMNUM S-20 was dissolved in 25 g of CFC-1 13 to prepare a

sol ution. Conparative Exanple 4 1.25 g of PARAFFIN 155 (wax
manuf act ured by N hon Seiroh Kabushi Kai sha) was dissolved in 20 g of
n- hexane to prepare a solution. Conparative Exanple 5 19.5 g of

n- heptane, 1.75 g of ethyl acetate and 3.75 g of the surfactant prepared in
Preparative Exanple 7 were treated by an2®+trasoni c honogeni zer for 3
mnutes to give an. enul sion. Conparative Exanple 6 100 g of

| sooct ane was used as a sanpl e.

-23 - Conpayald meldesamoperty 0.5 g of SANHI BITER No. 2-1
(rustproofing agent manufactlred by Sanyo Chem cal Industries Ltd.) was

di ssol ved in 100 g ok seeWiR prepared ipeashre Exaroplgsitoand Goand Caneparatve
Friction f4 Gl &g f fricti a
tester for c%’é?'PP"c‘r‘“gﬁ?-é*&f?’P‘i?&@? Eﬁfg%ﬂ%&%ﬁé@g?@%&g%ﬁg@@hﬁ Ki
Conpany Lt d.rtholdlfg of &8 Wpoxy aesins Thenteist pfededurd Jor the Tabldereléhse property was as

Exanpl e 6 Exanple 7 Conparative Conparative
Exampl e 4 folleWsnpl e 5 Coefficient of 0.21 0. 22 0.43

0t oot oyl CRPBEPABRORAERLf MBI P TaB S0nct oL e
EPIKOTE # 828 (manufactured by Shell Chemical) 100 pbw
Triethylenetetramine 10 pbw
2 Mold and Molding Condition
A mold release agent (which was diluted with water to a solid content of
1 % by weight) was brush-coated on a steel mold and dried in air. The mold was a
mold for disk which had a cavity having a size of 40 mm in diameter and 2 mm in
thickness. A pin was mounted vertically in a center position to remove easily a
molded article after the curing reaction. The above gradients of the epoxy resin
were intimately mixed, charged in the mbld, kept standing at a room temperature for
2 hours and heated at 100°C for 1 hour to conduct the curing reaction. When the
pin was pulled manually to remove a molded article (a disk) from the mold, the mold
release performance was evaluated by the hand feeling at that time according to
the following criteria. |
5: The molded article can be removed substantially without a force
The molded article can be removed with a slight force
The molded article can be removed with a force
The molded article can hardly removed with a force
The molded article is adhered to the mold and cannot be removed with a

il S

force

A mold release life was determined by coating the mold release agent on
the mold once, then measuring the deterioration of mold release property without
further coating the mold release agent. When the demdlding could be made at the

. above criteria of at least 3, the molding was repeated without coating the mold

release agent, and then the number of the mold releas'e times of once before the
above criteria of at most 2 was defined as the mold release life. The mold release
property rapidly decreased near the mold release life and was substantially the
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cohtact angle neter

A contact angle was neasured by the use of a

(CA- A type manufactured by Kyowa Kai nen Kagaku

Kabushi ki Kai sha). The results are shown in Table 14. Tabl e 14 Test
sol vent Exanple 6 Exanple 7 Conpara- Compar a- Compar a-
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: _ The results of the mold release test are shown in Tabte 16.
Lubricating Property and Rustproofing Property

grease is applied to a bearing,

When a

the fluorine-
ust proofing

Zé.[err]C

agent, and the appliication of uch gives a cause
for a probl eff=lUCN as T d an saal _aof €,
t he foll ow ng % eat ment ns\/\5!1‘2 con u({%”\%;?t“ ld:mJThe corrn@ CPE?'F% § Llﬁigbl P
bearing (not ftreated wijth a greas¢) treated vmtharustp was
i mersed and {shaken in | sooctane fior 3 minuteg to renove| ¥HEe r tprocfi ng
agent. Then, jthe bearing was i mrensed in the sarrpl e of e dlESJarrpI es 6
and 7 and Co rati ve [.€S. 6 qRJ: L rred 1 n ai Theh
DENMNUM Geasg%B (mandf a ! erZ‘& by q’%gﬂérﬁé? nd gmhes @ L) was appli e to
t he bearing, jthe rotati est is|8nducted ur the cohndi ti ons of
polymer
Ex. 7 Polymeric |n-Heptane/ |[DEMNUM |4 3
random ethyl acetate | S-20
polymer
Com. Ex.1 |- Isooctane DEMNUM " | 2 1
- S-20
Com. Ex.2 |Low Isooctane DEMNUM {3 2
molecular S-20
weight
Com.Ex.3 |- CFC113 DEMNUM * | 4 3
: S-20
Com.Ex. 4 |- n-Hexane PARAFFIN |3 1
155
Com. Ex. 5 | Polymeric |n-Heptane/ |- 3 1
random - ethyl acetate
polymer

EFFECT OF THE INVENTION

The use of the specified polymeric surfactant gives excellent F/H
emulsion, even if the amount of the surfactant is small. The nonaqueous emulsion
of the present invention has an excellent long-term stability and sufficient
performances for a surface treating agent. |

The steric hindrance force caused by the hydrocarbon polymer
extending from the particle surface of emulsion into hydrocarbon oil gives a strong |
repulsion force amohg the particles and prevents the aggregation. The absorption
of the polymer can give a very high interfacial viscoelasticy and can prevent



49{ errJ L and 6,000 rpmto conduct the lubricating property test.

The rustproofing property test was conducted as follows. The bearing having
t he renoval of rustproofing agent was imersed in the sanple of each of

. Exanples 6 and 7 and Conparative Exanples 6 and 7 for 3 mnutes and dried
inair. The treated bearing was irrrrerseqcéf_a wi de- nout hed 100 m

pol yet hyl ene cont ai ner containing 30 m 1 % sodi um chl oride sol ution.
The results of the lubricating property and rustproofi ngl property are s‘alovw
in Tabl e 15.cdhdsien among the particles. Sings dae freeapolymes (pPlymer ant) yhic

gorrpar ati Vex‘s not absorbed by< tﬁ%ﬂgggggfg is gﬁg@é@@qb%g hyhl{%%éf[‘;éﬁ idﬂg"’high% a

of i ng
X cor@inudiuanstidae of thed/Hasmalsian, id vistesity obihecedritingops @hasey O No
. unusual sound occurred . o g . after 24
. hours increases so that the floating and sinking of $he gmdsifipd Harticles {flypning

,after 24 hours dRustproofing property O No rust

generat ed af ¢@ptaining oil) are prevente week
- X: Rust generated on whole - -
- surface after 1 week . : -25 -
Mol d Rel ease Property . A sanpl e prepared in each of Exanples 6 and

- 7 and Conparative Exanples 1, 2, 3, 4 and 5 was used as an external nold

" release agent for the nolding of an epoxy resin. The test procedure for the
. nold rel ease property was as follows. 1. Conposition of the Epoxy Resin for
t he Test



EPIKOTE-# 828 (manuf actured by Shetrt—tchemical) 100 pbw

Tri et hyl enet etramni ne . 10 pbw m
Condi ti on A M"Im m,” Hm‘%ﬂ (whi ch was di |4 ee{\memwve&eekceﬁ‘o a
solid content of 1 % by*wefght) mas sh-coated on a st led
in air. The nold was a nold for disk whi hadacawty Emmﬂ f 40
mmin dianeter and 2 mmin thickness. A~ was nount ed I'n a

center position to renove easily a nol ded article after the curing
reacti on. TH¥habisvelaignedlisent s of the epoxy resin were inti rrately m xed,
charged in the rmld1fd§gt st andi ag at_a.roomt erat ur.

f
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mol d rel ease performance was ‘eval uated by hand feeling at that tine.
according t ccqnt@mm oiband@ hqwdmdaocarbon onl i5y using arﬁpwé@arm sugactapbhayiag a

Temoved it prerntaplid g¥brment 8hg's hydragartion SAreRt BE OBt pyea
with a force 2:Thhsurfadeltrdating iageat campbaitidhyaccerding do widiin B Wioeein

1: The nolded article is adhered to the nold and cannot be renoved with a
force the polymefig spdasiasbis @ Plock:er graftaly/Rel by coating the nol d

I ent th ' :
el ease property wi CHollE FalTae reafifly BBBAHbRpobREn HECBIARG 10 e}, JMRefin
denvol di ng ccthbdldmﬂneadmtamlrtgwsegx’nenelrmnetmlymedt: smaJcmmcomprtses aqbcdynmgnc
the ol d r Z?@Y%é*&?ééﬂéﬁﬁﬁ' B & reluii oaldE Brow o RAriprarolethstes
defined as té}%upfédﬂnénﬁl Hér&ab@@oﬁ‘@'oﬁnﬂeb?% neftﬁfdyetﬂapgfﬂob

decr eased near ase was substanti al'l
-26 - sane before t%Eﬂga&ﬂﬁﬁ@ce reating pgentcempesiion gecording doslaim tdhee 16
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16. Tabl e l€prepared by polymerizing a h?@f&c@?ﬂ?@ﬂ@@lﬁﬁeﬂﬁdhﬂe rc@hﬁﬁﬁmdagent
5. A surface treating agent composition comprising a fluorine-containing-
oil-in-hydrocarbon-oil type emulsion prepared by emulsifying a liquid fluorine-

- containing oil and a liquid hydrocarbon oil by using a polymeric surfactant prepared
by the random copolymerization of a polyfluoroalkyl group- or perfluoropolyether
group-containing polymerizable compound and a hydrbcarbbn polymerizable
compound. |

6. A fiber which is treated with the surface treating agent composition
according to anyone of claims 1 to 5. |

THIS SHEET HAS BEEN
REPLACED




Now = -+ Sur f act ant | Sol vent al Mol d rel ease Life

pérf or mance : at the first
demolding Ex. 6 Pol yneric Trichl oroet ha DEVNOM
3 graft ne S-20 Thls Sheep@tlsmrke fwed 7
Pol yneric n- Hept ane/ DEMNUM 4 ndom
ethyl acetate S-20 - pol ymer” D Ex. Hllm |"I“ mlrmmzt ane
DEMNUM 2 1
Com Ex. 2 ABSTRACT OF Mo &IS6eOSUREMNUM ,
nmol ecul ar S-20 . melght Cbn1 Ex. 3 -

- CFC113 DEMNUM 4 ' 3

S-20 Com Ex. 4 - A surface tréaftiR}agent comBéBﬂEﬁ'd’ﬂﬂuo?me -containing-oil-in-
155 Com Ex. 5 Polyneric n-Heptane 3 1

r andom ehy@nocatmrapé type emulsion prepareghby enpsidinga@-liquid fluerinereemiaining
.The use of t ri n,
even i f the Ohanc wiBHYRRGHFEeh iy LREHEFPoURER SHAEHENThaling £HGAhe"
the present tomeiringsejaerdaneXa dlytsodarbongegatemt i abmbldc;alahdssaxbéllmtdong
perfornances for a surface treating agent. The steric hindrance
force causedt@st $tABIIG dr ocar bon pol ymer extending fromthe particle surface
of ermul sion into hydrocarbon oil gives a strong repul sion force anong the
particles and prevents the aggregation. The absorption of the polyner can
give a very high interfacial viscoelasticy and can prevent
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-cohesi on anong the particles. ~Since the free polyner (pol yrrerl C surfact ant)

Wwhich is a continuous phase of the F/H enul sion, a viscosi ty 0
conti nuous phase increases so that the floating and sinking
emul sified particles (fluorine- containing oil) are prevent
28 Clains 1 A surface treating_conposition conpridi
fl uori ne-cont ai ni ng-oil -in-hydrocar bon-- 2% | type enul sion ¢btai
emul si fyi ng: (i) a fluorine-containing-oil selectedl
fl uorocarbon, perfluoropolyether or polychlorotrifluoroethylene S
said fluorine-containing-oil may have a term nal hyroxyl, carboxyl, am no,
ester or am de group, (| i) aliquid hydrocarbon, a chI orine

cont ai ni ng sol venty mm HDSIRE wﬁﬁ | (i) above,
an ester, a ketone, "an er or an ﬁ%ﬁ présence o a pol ymeric

surfact ant havi ng a wei ght average |ght of at least 1,000

measured by GPC obtai nable by the copol yrrerl zation of: (i) a
pol yfl uoroal kyl group- or perfluoropolyether group-containing polynerizable
ABSTRACT

A surface treating agent composition of fluorine-containing-oil-in-
hydrocarbon-oil type emulsion prepared by emulsifying a liquid ﬂuorine-containjng
oil and a liquid hydrocarbon oil by using a polymeric surfactant having a fluorine-
containing segment and a hydrocarbon segment in a molecule has excellent long-term
stability.



c'orrpofmd, and’ (| v) a pol.ymeri zabl e corrpound whi ch .
a’ hydr ocar bon oun lic @cid or nethacrylic acid t@mm .
Cerr]- C[err]/m or ei r phenyl or benzyl esteRtEPL Sfmermi Iﬂ- T

pol ymeric suyf=a om copol yner ogheir esters of| gl

having at |'east 8 Ear ; a vinyl ester of a fatty jadi %/habgﬁr\?ﬂ@?
hal i de, or a -vinylidene conpound; an allyl ester; an acr)l qm de; or

di met hacryl ate of pol yet hyl ene gl ycol, wherein thg enul sion |s

conprised of conponent (i) dispersed in conponent (ii).

is.selected from

A-surface

=

treating conposition according to Claim1, wherein the polyneric surfactant
Is a block or, graft polyner. 3 A fiber which is treated with the

surface treat'™® conposition as defined in daim1l or daim2.

1 A surface treating composition comprisipg a ﬂuoﬁne-containing-oil-in-hydrocarbon-
oil type emulsion obtainable by qmulsifying:

(i) a fluorine-containing-oil selected from a liquid fluorocarbon, perfluoropolyether or
polychlorotrifluoroethylene wherein said fluorine-containing-oil may have a terminal hyroxyl,
carboxyl, amino, ester or amide group,

(ii) a liquid hydrocarbon, a chlorine containing solvent other than the fluorine
compounds defined in (i) above, an ester, a ketone, an ether or an alcohol, in the presence of a
polymeric surfactant having a weight average molecular weight of at least 1,000 measured by
GPC obtainable by the copolymerization of:

(iii) a polyfluoroalkyl group- or perfluoropolyether group-containing polymerizable
compound, and

(iv) a polymerizable compound, which is selected from a hydrocarbon compound;
- acrylic acid or methacrylic acid, or their C;-Cz; alkyl esters, or their phenyl or benzyl esters,
or when the polymeric surfactant is a random copolymer their esters of alkyl groups having at
least 8 carbon atoms; a.vinyl ester of a fatty acid; a vinyl halide, or a vinylidene compound;
an allyl estef; an acrylamide; or a dimethacrylate of polyethylene glycol,

wherein the emulsion is comprised of component (i) dispersed in component (ii).

2 A surface treating composition according to Claim 1, wherein the polymeric surfactant
is a block or graft polymer.
3 A fiber which is treated with the surface treating composition as defined in Claim 1 or

Claim 2.



