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Background of the Invention

10 The use of aqueous compositions for the surface treatment of metal,
ceramic, glass, and plastic articles is well known. Additionally, cleaning, plating,
and deposition of coatings on the surface of articles is known to be carried out in
aqueous media. In both cases, a halocarbon solvent and a hydrophobic surfactant

may be used to displace water from a water-laden surface.

15 A variety of solvent-surfactant drying compositions for water displacement
are utilized. For example, solvent-surfactant compositions based on 1,1,2-
trichlorotrifluoroethane (“CFC-113") are used. However, toxicity and

environmental concerns are leading to a decline in the use of such CFC-based

systems.

20 The identification of suitable surfactants for use with
hydrochlorofluorocarbons (“HCFC’s”), hydrofluorocarbons (“HFC’s”), and
hydrofluoroethers (“HFE’s”) solvents suitable to replace CFC solvents is proving
difficult for a variety of reasons. First, many of the known surfactants cannot be
dissolved in such solvents. Further, dry cleaning, drying, and water displacement

25  require surfactants that impart distinct properties to the solvent used. For the
removal of oil from machined parts, the surfactant must aid in the removal of the

soils that would otherwise only be sparingly soluble in such solvents. Additionally,
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soluble, hydrophobic, fluorine-containing surfactants. These surfactants exhibit

desirable surface activity in the solvents and are useful in displacing water.

Description of the Invention and Preferred Embodiments

It is a discovery of the invention that the placement of fluorine on the

surfactant molecule is critical to surfactant solubility in HCFC, HFC, and HFE

solvents as well as the maintenance of the surface activity and hydrophobicity of

the surfactant. Thus, in one embodiment, the invention comprises a surfactant

selected from:
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11 11 P - OR R3 R WD 98/59105 PCT/ US98/ 12_ 3 wherein Wis hydrogen,
]9;5 al ky: k iaryl I a:?liyl grzyl , (Cj:l - C5 fluoroal kyl, fluoroaryl, or

f1 uoroa ar , , and R3 may be the sane or differe re
hydr ogeﬁ’,"g Fﬁ?v*@%r or branched Cl1 to C16 al kyl, fl uoroal kyli,%g?g /%F

al kylaryl, or RA or CH2 / \ R4 5 wherein is alinear or branched Cl t
Cl6 al kyl or fluoroalkyl group, provided that not nore than one of Rl,
and R3 is hydrogen, n =1 to 16, and Rf is OCnF2m +l wherein m= 2, 4, 6,

8, 10 or 12, the surfactant is an aligomerjc.,n I L1 '
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Preferably, n 3. 8uofa 1343(1 H}J,rrel, BA® RS hitlbg, thé saeoeditferet hsd 4@ hydrogen,

al phaf | uor opol ydi P?uor met hyl’ene with an average mval ue of 6 - 8.
Especial |y pr &hearroedrénehed Gatofetdlkylsludraatkanee! af akyRerloti gorer i

per fl uoroal kyl pyridinium salts of 4-tert-octylphenyl-mono- and or di-acid
phosphates. It is a gis&&%ery of the invention that f factants in
whi ch the placenent Iug{i nat ed cogponent is oy tero atom
i.e., the nitrogen § yTidtne ring, e 15 i Rachi bi t
drying activity. In ¥ / enbodi ment, the inventi‘on provi ges a
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conposi tions oft%‘ﬁtﬂ‘é)tﬁ?\;gﬁ%lnpog‘eeoffgébg ’vag%{}g?g}aﬁg%éé@\?vat grtléfl?’onr?a blr oad range
of substrates ¢ gl utivAgeinwht=NDUt, 6 8110 at Lanhe sefatsyt isancoligomesic aniniues s
steel, alum num a'f_'l_oys, ~and brass;_ glass and ceramc urBace such as

gl ass, borosi | icoatanigg dgrsougmPriions of the m values, or mixtures of such surfactant

compositions. Preferably, n=2, 3 or 4. More preferably, n = 2 and Rf is

oA

10  alphafluoropolydifluoromethylene with an average m value of 6 - 8. Especially
preferred heteroaromatic surfactants are the oligomeric perfluoroalkylpyridinium
salts of 4-tert-octylphenyl-mono- and or di-acid phosphates. Itisa discovery of
the invention that for surfactants in which the placement of the fluorinated
component is on the hetero atom, i.e., the nitrogen of the pyridine ring, the

15  surfactant will exhibit drying activity.

In another embodiment, the invention provides a composition comprising a
solvent comprising a halocarbon, a hydrofluoroether, or mixtures thereof and a
surfactant of the above formulae wherein the components are present in amounts
sufficient to provide effective drying or dry cleaning. The solvent-surfactant

20  compositions of the invention effectively displace water from a broad range of

substrates including, without limitation: metals, such as stainless steel, aluminum
alloys, and brass; glass and ceramic surfaces, such as glass, borosilicate glass and
unglazed alumina; silica, such as silicon wafers: fired alumina; and the like.
Further, the compositions of the invention either do not form noticeable emulsions

25  with the displaced water or form only insignificant amounts of such emulsions.



ungl azed alum na; silica, such as silicon wafers; fired alum na; and the
like. Further, the conpositions of the invention either do not form

noti ceabl ¢ enul sions 25 with the displaced water or form onl %

i nsi gni fi CEAPYAMBUnts of such enul sions. WD 98/ 59105 PCT/ USESAASIR34Y |
still another enbodi ment, the invention prov‘?des sol vent - sur f act ant
conposi tions useful in, and their use in, processes for treating fabric to
inmpart soil repellency. The conpositions conprise a solvent conprising a
hal ocar bon, a hydrofluoroet her, m xtures thereof an surfactant of
the above formulae 5 Wheilkanethese GHﬁ’Eﬁﬁ’é—r{E‘gmé(F’é“%‘r%@@%FSF V%Pr?ﬁﬁ%?‘éam
sufficient to pr oyttt h, S theirSPR, bRikeises FISAELAETROR 1D soil
pronote soil renoval and, en present In arinse stage, inpart sol

repel l ency. The mpeﬂamyed‘hewbm@osmuﬂxs cm‘mprhe afsbbvenn cmenpmmgaa Ielowgyrivmy & act ant
of the invention ma repared acc rd| e fol g schene. O her
compounds 10 wi PYATA (Pféeg'ﬁ‘? Pé@i”éth'feséﬁ%@% %@gﬁ%ba}i&%a ag v fogmas y . For

the surfactands t
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the art. Step 1: rd}dell@aﬂizmh&;{e@d&)po&trbnk ptdﬂxdwﬁrﬁhvdn(cﬂamrm- Mh@r/pre%entlﬁa\ﬂﬂ@df ein
X is a halogen and Rf, mand n are as defined above. Step 2: octyl phenol +
P2C6 octyl phenyl Staﬁ%dmﬁ%%‘héqpé“e@b'ep 3: octyl phenyl acid phosphate +
triethylamne triethylamne salt of 20 octyl phenyl acid phosphate WO

08/ 59105 PCTI US98/ 1. The preferred embodiment of the fluorine-containing surfactant of the

invention may be prepared according to the following scheme. Other compounds
10 within the surfactant class may be prepared analogously. For the surfactants not
specifically shown, modifications to this scheme for their manufacture will be

readily apparent to one ordinarily skilled in the art.

Step 1:

N
\ ————
CoFame1(CHD X + ™ CypFamn(CH),—N X

15  wherein X is a halogen and Rf, m and n are as defined above.

Step 2:
octylphenol + P05 > octylphenyl acid phosphate
Step 3:
octylphenyl acid phosphate + triethylamine * triethylamine salt of

20  octylphenyl acid phosphate



5 Step 4: Cation exchange of the tertiary fluorinated heteroaromatic
product of Step 1 for the triethylam ne of the octyl phenyl acid phosphgte
product of Step. 350 Il CN(2)nRf + OP 0 C8HL7 O C8H | ocarb
i s meantY9iYStNVar ohal ocar bon, i ncl udi ng wi t.hout Iinitatioﬁgcﬁyagﬁ%hlo ro
carbon or hydrobronocarbon, hydrochl orocarbon, chlorofl uorocarbon, HCFC,
or HFC capabl e of dissolving the surfactant. Mire specifically, useful 10
hal ocar bons may be any |inear or branched hal ocarbon, or a hal ocarbon

containing a hetero_ato including without |imtation oxygen, nitrogen,
or sulfur. Suitable 1% #ar or branched hal ocarbons are those of the

formula CZ2x + 2,. wherein X.i,s .2t : N Q fne,
chlorine, fl uor(f%}li'é’,“ eéﬁlba"%%l&hr?atf P}%ﬁ%ﬂﬁﬁfgf}@% &té@%ﬁoﬁdgﬁﬁﬁg@? £ gylpqr?l??rber of
hal ogen and hyqnogafhyimine of @Sodifiphényt ecid phtphite praduce ofSted3 + 2.
Preferably, the hal ocarbon conponent conprises at |east one volatile

hal ocar bon. For_purposes of this invention, by "volatile hal ocarbon” is
meant a hal ocarbon having a boiling point of at |east about 10 C at

at nospheric_pressure. Preferred volatile hal ocarbons are hal ocarbons with
a boiling p3int of at |east about WD 98/59105 PCTI US98/ 12342 6 150 C at
at nospheric pressure. Particularly preferred volatile hal ocarbons _are
hydr of | uor ocar bpns including, without lifitation, isoners of

pent af | uor opr opgne, 0 )

Ii
</ \N-(CHz)an" o — |P— O CgH17
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By halocarbon is meant any hydrohalocarbon, including without limitation
hydrochlorocarbon or hydrobromocarbon, hydrochlorocarbon, chlorofluorocarbon,
HCFC, or HFC capable of dissolving the surfactant. More specifically, useful

10  halocarbons may be any linear or branched halocarbon, or a halocarbon containing
a hetero atom, including without limitation oxygen, nitrogen, or sulfur. Suitable
linear or branched halocarbons are those of the formula CxZy + 2, wWherein x is 2 to
36 and Z may be hydrogen, bromine, chlorine, fluorine, and combinations thereof
such that the total number of halogen and hydrogen atoms does not exceed the

15 value of 2x + 2.

Preferably, the halocarbon component comprises at least one volatile
halocarbon. For purposes of this invention, by “volatile halocarbon” is meant a
halocarbon having a boiling point of at least about 10° C at atmospheric pressure.

Preferred volatile halocarbons are halocarbons with a boiling point of at least about



i soners of hexafl uorobutane, pentafl uorobutane, octafl uoropentane,

hept af | uor opent ane, and hept af | uor obut ane. Particularly preferred HCFC 5
hal ocar bo in e isonmers of dichlorofluoroethane, :
dichlorotB??Pﬂg¥§gthane, and m xtures theregf. Al so particGngfywﬁ?é%erred
are mxtures of at least two of an HFC, HCFC, or at |east one HFC and at
| east one HCFC. Many RFC s and HCFC s are commercially avail abl e and others
may be prepared according to nmethods known in.the art. For exanple, .
HFC-356ntfqg is 10 currently not conme
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prepar ed accor di ig° CoAABOTRIEHE AT We) SarigulaHly Prifersef Wiajile Balpcarbons atp
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HFE' s of the gersinadrs bbhexaflaorGbians; de@@Gflubtdbntand, avkafluerapertang, at | east 2

to 16 and mis at 15 least 1 to,k16. |llustrative HFE s inpcl i t hout
limtation, 1,1, heptaBuaropentpng, |aa6#5r§aﬁwp By | Pastignlarly ?@@F@Hg?%ﬁam

hydr of I uor 0¢ag boralcfigbis teiudBR6RHeHI6F ABHDAG o ARthaht FichhiiB1 Hofdbhahe Ahd

i soneric mxture of nethy nonaf [ uor o utyletﬂer and net hy

nonaf | uor oi sobut yhigtuherthereofl AlSE-paitioklanlyi préferrad aremnixtuneseofait lddstEwnldfinand
1, 2-trans-dichl oroet hyl ene. Pref erablg¥ tpe gl FE i %I é(g HFE- 7100 or

HFE- 71DE. Addi t i 6HEHIFCFEner atfeashaplFly asdanlpagonsHGEGst one HFE and a
CFC, HCFC, or HFC. The solvent primarily functions to reduce the anmount of
wat er on the surface Menyt HECa andHEFES d5e commettiallyquailablef andtohars mayiéei ons
primarily to assist in, cleani the.article and tao displac i.ni ng
water from the s®reReLe q)c'cogﬁrég [}gmgtthpfi%fuéqwnrwet %ﬁ%‘uﬁf’ Ee%@ﬁ%ﬁ%@;’%%%ﬁ rllg(;
surfactant uggd nBreNdY NotWodfhefcialkg PEMEbIB Tow May R g’*\é}ﬁké@é‘&:bﬁﬁhg dlthe Aethod
readi |y apparent to those skilled in the art. "U S, Patent Nos. 4,438,026
and 4, 401, 584, i ritsstgsed it EoitdveStates Patent hoi £,6¢0t128.avhiel referdnesob mserpornased
proportions in which such naterials may be conbi ned. WD 98/ 59105

PCT/ US98/ 1234 herein in its entirety.

Suitable HFE’ s are linear and branched aliphatic, aromatic, or cyclic HFE’s

of the general formula CFy . 1OCnHam + 1 Wherein x is at least 2 to 16 and m1s at

15 least 1 to 16. Illustrative HFE’s include, without limitation, 1,1,1,2,3,3-
pentafluoropropylmethyl ether, isomers of hydrofluorocarbon ethers of
hexafluorobutane and HFE-7100 which is an isomeric mixture of methyl
nonafluorobutylether and methyl nonafluoroisobutylether, and HFE-71DE which is
a mixture of HFE-7100 and 1,2-trans-dichloroethylene. Preferably, the HFE is

20 HFE-7100 or HFE-71DE. Additionally, the HFE may be a blend of at least one
HFE and a CFC, HCFC, or HFC.

The solvent primarily functions to reduce the amount of water on the
surface of the article to be dried. The surfactant functions primarily to assist in
cleaning the article and to displace any remaining water from the surface of the

25 article. The amounts of halocarbon and surfactant used may vary widely
depending on the application, but are readily apparent to those skilled in the art.
U.S. Patent Nos. 4,438,026 and 4,401,584, incorporated herein in their entireties,

disclose the proportions in which such materials may be combined.



7 The anmount of solvent used is an anount sufficient to transfer the
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ghu.s, in yet anpihel ?aqg@ﬁ%mﬁng difther heveninal ampuovefkasfactametMote f or
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substrate with pefenibhoshe amount ofiprfasitang isaboot 0ORE te ahitissP iyl MOTRa) b

a hydrofluoroether, or m xtures therepo f i oo
sulrfact ant 16f tﬂiéfeﬁbﬂwoé}téi%f)gé?a ‘I"ft)%'%r{gg Hgﬁgrr?l@%aé?lﬁg&teﬁgé Bl 03,

sol vent - surfactant,, coMmestdl pRedfdedisinédtife! @yinbhipplicationt,ith f
provides a met h%%lg?topfe ?ray' c’]t egni ng an tgalfjtli clte \Aﬁl}]::n-r%%% corrp:flrti gg?bltsﬁeo st eps
of contacting, ifaepposianiasttabound.00E keighbpercernoss piedmably 8hpitid%ihgoa

sol vent conprising a hal ocarbon hydr qf | i
about 0.5, most preferably a)ou){ %Oq toua(%ggte 696 \Evéigg{ perpcé(ntt.urlr? 3 preferred
embodiment for dry cleaning applications, about 0.005 to about 3.0, more

15  preferably about 0.01 to about 0.5 weight percent is used.

The compositions of the invention may be used to clean and/or dry
nonabsorbent substrates and articles constructed of such materials as metals,
glasses, ceramics, and the like. Thus, in yet another embodiment, the invention
provides a method for drying the surface of a substrate comprising the steps of

20  contacting the substrate with a composition comprising a solvent comprising a
halocarbon, a hydrofluoroether, or mixtures thereof and effective amounts of a

surfactant of the Formula (I) or (II) and then removing the solvent-surfactant

composition from the article.

The invention also provides a method for dry cleaning an article which
25  comprises the steps of contacting, or exposing, the article to a composition
comprising a solvent comprising a halocarbon, a hydrofluoroether, or mixtures
thereof and effective amounts of a surfactant of the Formula (I) or (II) above and

then removing the solvent-surfactant composition from the article.



t hereof and effective anmounts of a surfactant of the Forrmula (1) or (I1)

above and then renoving the solvent-surfactant conposition fromthe

article. 8/ 59105 PCTI US98/ 12342 8 The invention additionall rovi des -
%0 Sessity thelief

a et hod ting soil repellency to a_fabric conprisFPhlfU %eps of

contacting, or exposing, the fabric to a coftposition conprising a solvent
conprising a hal ocarbon, a hydrofluoroether, or mxtures thereof and an
effective amount of a surfactant of the Formulae (I) or (1) 5 and removing -

t he solvent fromthe fabric. .The nner of .contacting i.s not critical and
may vary wi dely. For élj‘eir’r‘b‘feé‘,“ont"ﬂ tignglly provi 'B%ts‘f’?irﬁ‘grlg’gﬁmi"ﬁ S‘&h E“t?ﬁ@%ﬂ%er

of the conpositi Wa?egbr{c@ngmsin‘gltﬁe 5RYs @lecon%ﬁgg’,ecg eXbéding B OIS ti on.

Conpl ete i mersion o rticle 1s preferre because it ensures contact
bet ween al | exposeunipesitibmcarspnding & eolserticomprising athhkecarbor, anipdsaflucoretheingr
met hod that can provide such contagt .may be used.

Typi cal,l
contacting tinme PUXUEEStBeTERbARd aetifetiyg dmouny aﬁﬁﬁﬁgdt%gtheﬁqu@ﬂgq)tqrégp

and | onger t{nmeg, Pyming'dRdolventfsintRrabtie the preferred enmbodi ment of
t he inventi on, tﬁe contactting tinme 1s fromabout 5 seconds to about 240

i oh cont act ing 11 mo e PR FERARTE ol TR B EHELLED FHBy BBt

whi ch contacting tine’is from secon secon
contacting tenpesid dHicleifay b isPner&dyin Wi cdetayhed pthadomposition bethbartidleday pei nt
of the conpositions. In general, the tenperature is equal to or |ess than
about such boi | i erapes with timeqrapgsitipn; Heoreplpreammersiprsefdpe attigle igprefared | s

renoved fromcopntact with the conposition and 1 V 0S| t,bon
adhering to 20 e ﬁ%aé‘é%l"sel'}?l*rgsc%%n %C?%F V&R A ieéP%Segg‘?@?cgégf)%S%ﬁ?P %%Af the

convent i onal |(eaRgmpY§ioRS Anf YRR dthhOdkn PRl @ Bidth|cntattiBay BeT@en| ﬂgﬁi&hlly', mal
amounts of surfactant adhering to the article may be renoved further by
contacting the athd edngacting finseus ipde aboutflogainutes)| bue this timats og chiteal end col d.
Finally, holding lc;[n%%r te}rrntels ?nlag blerllxsé&& dgs?rle\c/i.e q;[x tlyea&rgtrerr\émd Ierlnbodiment of the invention,
the contacting time is from about 5 seconds to about 240 seconds. Among the
preferred embodiments, most preferred are those in which contacting time is from

15 about 5 seconds to about 180 seconds.

The contacting temperature may also vary widely depending on the boiling
point of the compositions. In general, the temperature is equal to or less than
about such boiling point. Following the contacting step, the article is removed
from contact with the composition and removal of composition adhering to

20  exposed surfaces of the article is effected by any conventional means such as
evaporation. Optionally, the remaining minimal amounts of surfactant adhering to
the article may be removed further by contacting the article with surfactant free
solvent that is hot or cold. Finally, holding the article in the solvent vapor will
decrease further the presence of the surfactant residue remaining on the article.

25  Again, removal of solvent adhering to the article is effected by evaporation.

In general, removal, or evaporation, of the composition is effected in less
than about 30 seconds, preferably less than about 10 seconds. Neither temperature

nor pressure is critical. Atmospheric or subatmospheric pressure may be employed



decrease further the presence of the surfactant residue remaining on the
article. 25 Again, renoval of solvent adhering to the article is effecte
by evaporation. In general, renoval, or evaporation, of t jLion i
ef fect edVPI8F¥YS  t han about 30 seconds, pgef erably I|ess th‘ﬁcé'ﬁ‘?%%@ﬁ“tzlo
seconds. Neither tenperature nor pressure’is critical. Atnospheric or
subat nospheri c pressure may be enpl oyed WO 98/ 59105 PCT/ US98/ 12342 9 and
t enmper at ures above and bel ow the boiling point. of the hal ocarbon may be

used. Optionally, additional surfactants be .i ncl ud in,the oyerall
conposi ti on a@fldlé@m?eé@}“%la%v%ﬁiq%?ﬁu%‘f’ the @%P@Bﬁ Q/tletﬁ? %%8§ar88" F‘r%;égded such
as, wthout |imtat OBflonally, mitﬂ;nﬁpﬁﬂfaciaﬁg‘xﬁh bOicki@t® e BuathR Cambysitishe

co-sol vent doed™#ot appreciably into the water. Also preferably a
second hal ocar hgdesid. be used as a co-solvent. When a co-solvent is used,
the co-solvent is present in amounts of from about 1 to about 50 wei ght

percent, preferably £ioapabiouy, fcd-Solebutayte ingladarsich agasidtbud himitagor, ot al
conposition. 10 In yet another enbodi ment, a substrate is provided with a
coating of She ansluohak;testat, ogfketone. Preferablyotheice-s@tveahBestNob X ERLi ve to
provi de the fabric

ith soil repellent_.char St LS BB
acconpl i shed by?PaS fyv‘f"r?gtlhf N@t?uﬁlﬁ%{’lgﬁe{&ﬁ?ﬁggg&g Sﬁtd!aq%ﬁg)og;g\l' a§’ent , B85
preferably one Qf.jihg: abhais260WoN At RAised Be 86HB6IVEmti € piesert freamowes bd Wi t h
the conposition by spraying or inmmersion for a length of tinme 15 sufficient

to cause the cdhgoabbitontotabobesd weighepersyntt prsfesaity friom ebouBtedh4t 4t he

surfactant, preferably in a,solution of.a hal ocarbon, may enhance the

removal of  solReAEnf. 3854 Pethe B! F PRI cont acting the soiled substrate
L0 ST S SRl LU i
composi tions ans%ri%{:t%%te SEES i Venfidlein VGNP BE&tiGe RS BEoRARMMY fAbRihifisoRut
repellent characteristics. This may be accomplished by dissolving the surfactant in
a suitable solvent, preferably one of the above-enumerated. The substrate is then
wetted with the composition by spraying or immersion for a length of time
15  sufficient to cause the composition to be imbibed by the substrate. Moreover, the
surfactant, preferably in a solution of a halocarbon, may enhance the removal of
solids from the substrate by contacting the soiled substrate with the solvent-

surfactant compositions. This method will find its greatest utility in cases in which
the substrate is a fabric.

20 The compositions and prdcesses of the invention are preferably carried out
or used with conventional drying or dry cleaning machines and systems.
Tlustrative of such drying machines are those described in U.S. Patent No,
3,386,181, which is hereby incorporated in its entirety by reference.

The invention will be clarified further by a consideration of the following,

25  nonlimiting examples.



or used with conventional drying or dry cleaning machi nes and systens.
Il1lTustrative of such drying machines are those described in U S Patent No,
3,386,181, which is hereby incorporated in its entirety by refe .. The -
i nvention WPPH& clarified further by a consi deration of tﬁgT@§ﬁp§§f%g,.
25 nonliniting exanpl es. WD 98/59105 PCTI US98/ 12342 10 Exanples Exanple 1
The followi ng preparation is a nodification of the procedure disclosed in ~
Uni ted Ki ngdom Patent No. 1, 269, 095, incorporated inits entirety herein
by 5 reference. Into a 2 L reaction flask_was ,added an excess of pyridine
(992 g, 12.5 nol). The organic was heat eB*3B8H C fol | oned by the
drop-wi se addition of 720 g, 1.3 nol, Zonyl-TELB-1, a perfl uoroal kyl
iodide teloner. After the addition was ﬁ%&Bl%;Fd’ the reaction contents
were heated at 80 C for an additional 2 hours.c The reaction mass was

cooled to 0 C effectiThg foll®Fihgptephtadion ¥ a MbifiRarhisTitha\ioeBduke disaldsédian
filtered and air dried to yield 577 g, 73% yield of (i/_el_ ow, perfluoroalkyl
ag

pyri di ni um t el onrkhited &ingdosnPatentBNenp 2692090 ingorporated wdis eptisctynbiered 25, 7 g
octyl phenyl agid osph neytral ized wth,trjethylam.ne.. .33 of

GFC 155 wr o SdEoRREE (e A (Pt etk g el PR Pragaena R e,

i nternmedi ate prepaiedridbigRER8 hdatk@ e SEHIE Gholfod e the 8fdpWis@addTiidd bf £20
After three hours, the reaction was cooled to anbi ént tenperature and 3 L

wat er were addedg, t BemoleZohyli TELBM] gapedlubeabiy! idsleptlaper. A8pathatdditiamavas he

sol vent renoved under 100 nm vacuumto yield 504 g product. Exanple 3 20
For purposes of E9RPEHd HY rerdiopernshirakee heste h‘eg%scé \&éﬁﬁ-aéévlpa{]pﬁ-ahﬁur&

The reaction mass was cooled to 0° C, effecting precipitation of the product which
10 was then filtered and air dried to yield 577 g, 73% yield of yellow, perfluoroalkyl

pyridinium telomer iodide salt.

Example 2
To a 5 L flask was added 225.7 g octylphenyl! acid phosphate neutralized
with triethylamine. 3300g of CFC-113 were added and the mixture heated to
15  reflux. 338.14 g of the intermediate prepared in Example 1 was added to the
refluxing mixture. After three hours, the reaction was cooled to ambient
temperature and 3 L water were added. the resulting organic layer was phase

separated and the solvent removed under 100 mm vacuum to yield 504 g product.

Example 3
20 For purposes of evaluating the performance of the solvent-surfactant
composition of the invention in the displacement of water, 35 mL of the solvent
containing 500 ppm by weight of the surfactant prepared in Example 2 were placed
in a 100 mL beaker fitted with a cooling coil. The solution was brought to a boil,
the coiling coil confining the solvent vapor to the beaker. Duplicate 316 stainless
25  steel coupons, wet-abraded to a water-break-free condition, were immersed in

water and then into the boiling sample solution. The time required to displace the



conposition of the invention in the displacenment of water, 35 nL of the

sol vent containing 500 ppm by wei ght of the surfactant prepared in Exanple
2 were pl in a 100 nL beaker fitted with a cooling coi T ution
was br ougﬁ't%eét}g%ogboi |, the coiling coil confining the sol \/lle%xmp\éﬁzsjzto t he
beaker. Duplicate 316 stainless 25 steel coupons, wet-abraded to a

wat er - break-free condition, were immersed in water and then into the

boi ling sanple solution. The tinme required to di splace the WO 98/ 59105

PCT/ US98/ 12342 11 ter, fromthe coupon was recorded, a mni

observati on t1 miaHHr EOT8 esaPoR a1 dC i A TARIEY OBRNYAOP e St i on of
dryi ng perfornmaggge cBaseil of water were added to the boiling solution. The
sol uti on was kept %oi ling for 5 mnutes in order 5 to provide contact

bet ween t he solution@ﬂﬂ MRS v at S o AR e rb B aricB ey f to a
separatory funnel and t éht?[?%e fgrw[%as% erpgrpatl ona wa's n{é‘tigdf”ﬁéé‘g%

separ ati on i nt oaddehto thhasitiag vblutiomoThesdlstianwhalyept bbling fior Nehirasds inprddnat
the solution will perform successful I){ in the application. A clear water
phase i ndi cal es to PreVdeRPNEACH 8eWegR thegtoliapang teoWateht The MPHBreMesdheRt f | uent

of a commerci al I ?F% : I . sol vent
phase i ndi cat estr{lﬁggggﬁql?§$§*g f e nr?rfﬁg/?(?]gh%ggﬁl%/fe&rr\%né% S%ﬁ%é?mg‘fvg%)ﬁ%%%d wat er
froma dryi ng merapideparatin jias tleat phaseswith ho @mRlsidn. leyer is\@d @dicwdidd thaothe
accunul ate in the sol vent phase. The water washing was perfornmed a total of
4 times with subelatioemtill peréarar sicressiudi ibthetapalitipnnd ¢learavatenpiase iwdicaest i ne
required to displace water froom. 15 .the. .test coupans fter each water
washing. 1t is OROBR & o ssianying flvellon Mgy el of oreRpricdid e o

after the life tL@uld bd Bepetiedalin eiyiedg atdldae ssibaiilpdadeandibfted GRABIlity Hthe ONE
mnute. Final drying tinmes nmuch in excess of 1 mnute indicate that the

life bath of thdrdngsalyensso expel digplaredywatenfigapudiyingi machinerie epagicle time

appli cations. TaBLe | PLAE IR b ekl ol Yigh BRELOT Rnce.  phase

The water washing was performed a total of 4 times with subsequent
determination of the drying time, that is the time required to displace water from
15  the test coupons, after each water washing. It is known from experience with
commercial drying solvents that after the life test, the final drying time should be
no longer than one minute. Final drying times much in excess of 1 minute indicate
that the life bath of the drying solvent will be inadequate in commercial
applications. Table 1 provides the initial drying performance, phase separation
20  behavior, and performance as a function of water throughput for various solvents

and surfactants.



20 behavi or, and performance as a function of water throughput for various
solvents and surfactants. WO 98/ 59105 PCTI US98/ 12342 12 Table 1 Initial
PhaseCIa ity Dy Time Dry Time Dry Time Dry Tinme Dryi
Separatlonaf %se Bottom After After Aft?% After wash ﬁ?ﬁ”?@@&?“ﬂm
(sec) Phase V\ash | Wash 2 Wash 3 4 HCFC 0 Yes Yes 30 35 40 45 141B
HFE- 7100 10 30 Yes Yes 10 10 10 15 CFC-113 5 10 Yes Yes 55 10 10 HFC 5
5Yes No 55 15 25 245EA HFC- 5 5 Yes Yes 5 5 5 5 356MCFQ HFE- 5 5 Yes

Yes 5 10 10 15 71 DE HFC-4310 5 45 No Ye 5|1 60 60 1-H 55 Yes Yes 5 5
5 5 perfluoroh eptane HCFC— 5 5 Yes Yes 52B€15 25 2250B HOFG- 5 10 Yes

Yes 5 5 5 5 123—Fhe—tresghtsaaponstagheTt ol thsy 8t Y oRhem okt o T
phOSphat e salt [of per il Br(y)'r OalSk'anmn Top Phase Bottom After After After After wash
Time (sec) | Time (sec) Phase Wash 1 Wash 2 Wash 3 4
HCFC- 30 30 Yes Yes 30 35 40 45
141B
HFE-7100 10 30 Yes Yes 10 10 10 15
CFC-113 5 10 Yes Yes 5 5 10 10
HFC- 5 5 Yes No 5 5 15 25
245EA
HFC- 5 5 Yes Yes 5 5 5 5
356MCFQ
HFE- 5 5 Yes Yes 5 10 10 15
71DE
HFC-4310 5 45 No Yes 5 15 60 60
1-H- 5 5 Yes Yes 5 5 5 5
perfluorch
eptane
HCFC- 5 5 Yes Yes 5 5 15 25
225CB
HCFC- 5 10 Yes Yes 5 5 5 5
123

The results demonstrate that the octylphenyl acid phosphate salt of perfluoroalkyl
prydinium telomer perfoms as an active surfactant for water displacement with
5  respect to drying time, phase separation, phase clarity, and in a wide range of

halocarbon solvents at the 500 ppm level.

Example 4
A variety of commercial surfactants were evaluated in select halocarbon
10 solvents and their efficacy in drying was determined. The results are listed on

Table 2.



prydiniumtel onmer perfons as an active surfactant for water displacenen
wth 5 respect to drying tine, phase separation, phase clarity and in
wi de range of = hal ocarbon solvents at the 500 ppm |evel. S

vari ety BoAHer ci al surfactants were evaluated in sel ect g ééBon 1
solvents and their efficacy in drying was term ned. The results are
listed on Table 2. WD 98/59105 PCTI US98/ 123 13 Table 2 Surfactant

HFC- 245ea HFC 356ncfq Perfluoronet hyl - no hoI i,ne 3M FC-120 (ani onic)
i nsol ubl e insoluble insoluble 3M FC 135 ionic) soluble; no drying
[ nisol ubl e i nsol ubl e act fvity 3M FC 171 ( [ nat ed sol uble; no dry| ng
sol ubl e; no dryi+g deterne Hpotry ey —pct rvhty
3M FC-431 (fldorin ‘E’Zaa‘a%‘m ubl e; ‘m:cgr ye:‘/’ng 40 shC %ryd #e?él'ubr)(ﬁg?h-
al kyl al koxyl at - HC74% oot ated otobfe 1 Tt
deternined al k;djv%:ségrg‘ nrc'!\' orf "ﬂ%p;l’qb!’i phati-e—30°5 J@E —sof sgu"ﬂ)i)é RO
dPy AN doal ks Air BsJnblEt s Dabco"ﬁeui’g’s not }

, rolublgs np wryige

activity

drying 30 sec.

run 60 sec. driy not deternm ned

IM FC-171 (fluorinated
alkylpolyoxyethylene)

soluble; no drying

soluble; no drying

not determined

activity activity
3M FC-431 (fluorinated . H .
alkylalkoxylate) soluble,t_nc? drying 60 sec. dry not determined
activity
3M FC-740 (fluorinated insoluble insoluble not determined
alkyl ester)
3IM Perfluoroaliphatic . :
e o) 30 sec. dry soluble; no drying 30 sec. dry
activity
Air Products Dabco DE193 not run 60 sec. dry not determined
(polyalkylsiloxane)
Du Pint Zonyl FSO-100 . : . : :
fluorinated nonjonic soluble; no drying | soluble; no drying not determined
polymeric ethyleneoxide) activity activity
OSI Silwet L7500 not determined insoluble not determined
(polyalkyiene oxide
modified
polvdimethylsiloxane)
Witco Emphos CS-131 not determined insoluble not determined

(polyoxyalkylated alkyl aryl;
phosphate ester)

Witco Witconol NP-15
(polyoxy-1,2-
ethanediylalpha-nonphenyl
omega hydroxy)

not determined

sl. soluble; no
drying activity

not determined

Du Pont Zony! IRP (telomer
B phosphate diethanol amine
salt)

not determined

insoluble

not determined

Rhone-Poulenc Rhodaquat
DAET-90 (complex ditallow
quarternary sulfate)

not determined

insoluble

not determined

Albright & Wilson Amgard
ND (dimelamine phosphate)

not determined

insoluble

not determined

Albright & Wilson Amgard
MC (ammonium poly
phosphate)

not determined

insoluble

not determined

Ethox Chemicals, Inc.
CAM2 (polyoxyethylene
coconut amine)

not determined

insoluble

not determined

Tomah Products ES-2

(dihydroxyethyl soya amine)

not determined

insoluble

not determined

The results demonstrate that there is no obvious correspondence between

surfactant-solvent systems and drying activity. Drying solvent compositions are

not limited to the use of one surfactant.

Surfactants can be used in combination.

Also, certain surfactants known to be useful in water displacement may be either

insoluble or only sparingly soluble in HFC’s or HCFC’s. The incorporation of a



of alk Isiloxane Du Pint Zonyl FSO 100 sol uble; no drying soluble; no
drying not determned (fluorinated nonionic polyneric cthyl eneoxide)

activity ivity OSI Silwet 17500 not determ ned insoluble_not determned-
(pol yal kquiéggl/%)%!?{%e nodi fied olvdineth |siloxane Wtco Errpﬁggmégq/{é‘i{nnot

determ ned insol ubl e not determ ned (pol yo}(‘;‘/al kyl ated al kyl aryl;
phosphate ester) Wtco Wtconol NP-15 not determ ned sl. soluble; no not
determ ned (polyoxy-1,2 ethanediyl al pha-nonphenyl drying activity onega

hydr ox Du Pont Zonyl [ RP.(telqner n eterm ned i nsol ubl e not, determ ned
B phos)p/))hat e di et‘FPdFFg}_)’/e“éﬁli‘aﬁés( %‘)i‘l'tﬁ‘i in tﬁﬁgﬁ:&d ?‘@Lﬂeﬁﬁ’ﬁrs g}?osél' ¢ant %‘PB{%?‘?JI'&‘ ¥ mi ned
| nsol ubl e not delgy éh%nve%ﬁ.gtrgpwﬁffama%bélat&km@meggs{j&ee@g% §iptarafifsDr i ght

& W1lson Angard not determ ned I nsoluble not determ I mel am ne

phosphat e) Al br i thht ar& eWWehsaly iAsuaiatyl el i3 C et @ver TredtoF stdwinti preferatdly fatetsanm ned
%t ( gg‘:rgpimy nmegm g/zegtqggep vhv?th %ge E%Emif t eecr(?—s%?\!e?\f déergcn'ot oortm 9ne§z%5trp§3ee \gitL rt1i1se0I uble
5  HFC, it must be higher boiling than the HFC in order to remain with the surfactant
in the boiling chamber of a commercial drying machine. It also is useful to select a
co-solvent that is essentially insoluble in water so that the co-solvent is not carried
out of the drying machine with the effluent water. Water-soluble co-solvents may

be used, but require replenishing.

10 Example 5
A co-solvent was used to solubilize a hydrophobic surfactant in an HFC.
The results are shown on Table 3. Drying was tested as described in Example 3 as

the initial drying performance.

Table 3
Composition Drying Time (secs)
HFC-245ea/500 ppm DRS* insoluble
HFC-245ea/500 ppm DRS/S wt % 30
trichloroethylene
HFC-245ea/1000 ppm DRS/S wt % 10

trichloroethylene

HFC-245ea/1000 ppm DRS/10 wt % 5
trichloroethylene

15 * DRS is the surfactant found in the AlliedSignal Inc.’s Genesolv DRSC drying

solvent, a product using CFC-113 as the solvent.



CAM2 (pol yoxyet hyl ene coconut am ne) Tomah Products ES-2 not determ ne
i nsol ubl e not determned dih dro ethyl soya am ne) The results denonstfate
that there is no obvious correspondence between surfacta {:i‘ﬁ.l%é// t systens
and dryyo%¥Pity. Drying sol vent conpositions are 5 ng |.mf2§a to tRe
use of one surfactant. Surfactants can beldsed in conbination. Al so,
certain surfactants known to be useful in water displacenent nay be eithe
i nsoluble or only sparingly soluble in HFC s or HCFC s. The incorporation
of a WD 98/59105 PCTI US98/ 12342 14 co-ﬁsﬁ(gl vieg that is soluble in the HFC
and renders the surfactant soluble in tH@mP i ned solvent matri x was
found to be a usefu ! nhirdtal bafagdiag aenithehhty \
insoluble in HFC s Qrgﬁ%gﬁ?%gdg%ﬂ% gﬁ\?ﬁ{&gﬁﬁe en’%?m y forﬁs. ané_ azeotrope \
with the HFC. tHat bhsvents redepusition dbss! duoingftior cleamingprogessohike witeh the 5 HFC, \
it nust be higher boiling than the HFC in orde tohre.mai vvitth tcper 1
surfactant i nsenfastanss mpyge addadgethe dry£lcagingsplveny t aﬁ'ﬁ'npﬁgt WEREHITET % al so

is useful tp selegt a - Y/ ] hal iesolvdPéecdtfbnwat er so
that the coé-) sof?})gﬁ?nclys P?l%f ﬁlggtr%ac}w%fﬁd %rlp slt%ﬁg&%ﬂrhsisﬁgadﬁachi ne with the

ef fl uent wat er gpyiataad obdrudtion ofehs aite efdbsompayn inskicatesatic lavek ofrrepglieney.

repl eni shing. 10 Exanple 5 A co-solvent was used to.solubil.ize a C

hydr ophobi ¢ sufTibletdaifustratesshe pircepellqnry qfé%%ﬁﬂf@C*&PbO%‘?fS&WBW“rﬁBi“eH%. " Drying
was tested as q$$cr%bed in Exanple 3 as the initial drying performance.

Tabl e 3 Conmposi’tP 8 %rying Tine (secs) HFG 245ea/ 500 ppm DRS* i nsol ubl e

For the experiment, a 2” x 2” cloth swatch was first immersed in HFC
10 solvent containing the surfactants. The cloth was then removed and allowed to air
dry. Next, an oil droplet was deposited on the surface of the swatch. The time
required for the oil droplet to absorb into the cloth was noted. The longer times

are indicative of greater oil repellency.

15
Table 4
Surfactant 0 ppm Surfactant 500 ppm Surfactant 5000 ppm
20W Motor Oil Trial 1 21 sec 105 sec 225 sec
20W Motor Oil Trial 2 20 sec 99 sec 210 sec
Example 7
20 Clean 2” x 2” cotton fabric swatches were analyzed for initial brightness

and color using a Milton Roy Color-Mate color analyzer available from Milton
Roy Co., Rochester New York. The instrument was set to white tile standard.
The difference from the standard was reported. A drop of oil was placed o the
cloth and the time required for the drop to absorb noted. An additional nine drops

25  were deposited on the swatch and the swatches were dried overnight. Color and



HFC- 245ea/ 500 ppm DRS/5 wt % 30 trichl oroet hyl ene HFC-245ea/ 1000 ppm DRS/ 5
w % 10 trichloroethyl ene HFC 245ea/ 1000 ppm DRS/ 10 wt %5 trichl o ro
ethylene 15 * DRS is the surfactant found in the AlliedSignal Inc.'s -
Genesol v DRE® {1 ng  sol vent, a product using CFC-1 13 as PREVSE\Rth. wo
98/ 59105 PCT/ US98/ 1234. 15 Exanple 6 Dry cteani ng sol vent performance may
be enhanced by adding a surfactant that prevents redeposition of soil '
during the cleaning process. like wise, surfactants nmay be added to the

dry cleaning solvent that jnpart water and/or soil 5 repellepcy. Pl acenent
of water or oil tiiedpicst sadingt weresagamiakernt Thsnlgd SBRIChE WeTstiherLplaged i

obser vation of tags Lainil BRIA AL A ARULGRLER bRBOLENE! THE vaRRALLENCY.

Table 4 illustrates the o repell ency o surfactant o e 1 nvention
from HFC- 356ntfsakdnddr 8 meénetepend thernivatchelt'ermovad and alidwedmt sidrya €oldrrantl

imersed in HFC 10 sol vent containing the surfactants. The cloth was then
renoved and al | GiEdtness Were agammes&%; Eipally; an of @fﬁptﬂ "‘(ﬂ/égﬁat‘e%%ﬂtee%”%‘ﬂ‘ t he

surface of the ink B sarpliBn R0 nieallrk Of rdpBferitl.! CHPRNEbribtngRsOr D
into the cl o?h a/aw?te%grtng‘ : sr(?{gﬂp?)nlgef Heneé af% 1|Ei§er?8}"cat |[ ve o%ngfrﬁgat er oil
repel l ency. 15 TraidiggshasSuelf asadilbatisofptiop mintay rat eistioaunt orbDable f forHFC BsSart 5000
ppm 20W Motor G|, Trial 1 21 sec 105 sec 225 sec ) ]
with 3.9 wt percent isopropanol and surfactant. The color and brightness readings
of the washed swatches were in between the values measured for initial, clean
swatches and the values for the fully soiled swatches. The optimum cleaning cycle
10  was not derived. The measurements were made according to the Hunter Color
Space system with the letter “a” denoting redness (a positive value) to greenness (a
negative value), “b” denoting yellowness (a positive value) to blueness (a negative
value). The lightness variable “L” ranges from 0 (black) to 100 (white). Tri-
stimulus values “X”, “Y”, and “Z” allow a mathematical representation of color
15  based on the trichromacy of vision. For matching color evaluations, two stimuli

produce the same color if each of the tri-stimulus values are equal for the two

respective stimuli.

20

25
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t he
addi ti onal

dri ed overnight.
readi ngs were again taken.

Tri al
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initial

PCTI US98/ 12342
\Aﬁa}’éen s

bri ght ness
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16 bri gh

set to white ti tﬁjg%ﬁ
d. Adrop of oil
cloth and the tinme required for the drop to absorb noted. An

ni ne drops 25 were deposited on the swatch and the swat ches wer
Col or and WD 98/ 59105

The soiled s

2 20 sec 99 sec 210 sec Exanple 7 20 O ean 2" x 2"
cotton fabric swatches were anal yzed for
using a Mlton Roy Col or-Mate col or anal yzer available fr
RocH&BEP Rew Yor k. The i nstrunent
The difference fromthe standard was rep

d col or

{33, ROY
andard.

t ness

was placed o

were then placed in vials
cont ai ni Ng SOIrveTg T OT TEoBhiel - Shifal aC| andoied OMpOSTddcOn.| TRe«w| a] &I Aneipien
shaken for 3 M nutes gndciligy swat ches fenoved and al | oyedred@rysif drige Cpl or
and brightne pEe—ggateasur gy akt YT @ Uiz ONOPT@ Was Bbaked| on
the swatch 5 Jgeterrmne absgrption tjme, a mpasure of| repell ehcy. Col pr
and bri ght nes readings as wel | e oi | ab%drptiiod3fi nds aPb showi®&§ Tabl e
5 for HFC- 365 w";vmltlk 3.9 wt [pergent | sopropamol -xp3d qurfactang. 9fle col or
and bri ght ness T88#™ds of the washed svv%%ches; wergS irf between| the val yes
measured for initial, |cledh swat@es and the Val U€s fqr the fully £6il ed
swat ches. The|opti numicl eani ng| cyalse 10 was.snof dex7isved. Titd nmepsiPesrent s
were made according tq the, Hunter lof  Space|sysfam withgthe | etgher. "a"
denoting redngss (a pgsiti‘ve vjal ue)” to| gréennegs (a nggative value), "b"
denoting yell gwness (g posEtive valzue) |toSbPuenes22fa negattiVe | vals®) . | The
| i ght ness vari "”‘Iogpm" Erranges—fropg O (ptaggg T 10§ (Wi teds Tr| STLulTys
val ues "X*, "Y" ,Sur%arln, "iZ" allow a nmat hefmati cal nfepresentjati on of} color 15
based on the tiri Chromacy of vipi ofi0lFof mat&hi ng d&Por leval®fati pns,~two
stimuli prodd ceB‘“E"he slame ol of if)each ofy4heltrizsinul us--val hes are
equal for the |[t%8 Se1”"é’specti ve ptinmuli.
X 18 39.4 21.6 56.2
Y -8.2 -54.9 -30.6 52.0
z -5.8 -59.6 -29.5 56.1
dE 4.9 55.4 25.8 58.7
50000 ppm L 4.5 -14.9 -10.1 46.1 2 min
Surfactant, a 0.04 7.03 -6.3 10.8 2 min
Hocut 763 .
b 2.0 4.4 3.2 2 min
X -1.7 -27.2 -19.8 38.3 2 min
Y -8.1 -25.5 -17.8 44.4 2 min
z -5.6 -32.2 -22.9 35.0 2 min
dE 4.9 17.1 12.3 39.0 2 min
0 ppm L -4.5 -14.7 -10.6 -40.5
Surfactant; a 0.01 -8.6 -7.6 11.7
Hocut 763
b -1.9 3.19 1.99
X 1.7 27.6 221.0 33.0
Y -8.2 -25.2 -18.5 39.0
Z -5.7 -30.4 -22.0 33.8
dE 4.9 17.3 13.0 33.5

The results on Table 5 demonstrate that the swatches contacted with

surfactant during the cleaning process were as a result more resistant to oil



20 25 WD 98/59105 PCT/ US98/ 123. 17 Table 5 G| ColorBrightne Initial

Soil ed Cl eaned Percent G| Absorption ss Category recovery Tine 5000 ppm
L -4.83 i?‘ﬁ g 591’@%2 63.1 90 sec Surfactant; a 0.09 39.5 15.5 61 90 sec :
Bownan' s ThPedd Sealant b -1.9 1.9 -2.05 -- 90 sec X -8.3 PEATUSBAPE 63 ¢
90 sec Y -8.8 -53.5 -27.558.1 90 sec Z -8%5 -57.5 -26.5 61.3 90 sec dE
5.2 53.0 22.5 64.0 90 sec O ppmL -4.5 -36.8 -18.3 57.5 -- Surfactant; a = °
-0.01 41.3 18.0 56.3 ---- Bovvrran s Thread Seal ant b-1.925-2.16 --- ---
X -7.8-39.4 -21.6 56,2 --- g 3061_ 0 --- Z-5.8-59.6 - %35
56.1 --- dE 4.9 250wptisg, asn%ed#y mcrseﬁs @1l si5mesL Lhg Prcenuregovery campging spil

Sur factant; a 0.Qgh citaflell svbitchel Po Fhittal Wtch!dBhdtiod ﬁggrpatelzm%éuﬁ]y?évgry' o

mn
category in the case in which surfactant was present. A sample of cloth changed in

hue and brightness when it was dirtied and then cleaned. The percent recovery is a
5  measure of the effectiveness of the cleaning composition in returning the sample

back to its initial color value.

Table 6 shows the results of similar tests for a similar composition without
the isopropanol co-solvent. Oil repellency was not measured.
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X -7.7 -27.2 -19.8 38.3 2 min Y -8.1 -25.5 -17.8 44.4 2 min Z -5.6 -3X 2
-22.935.0 2 nin dE 4.9 17.1 12.3 39.0 2 min O ppmL -4.5 -14.7 -10.6

-40.5 --- surfactant; a 0.01 -8.6 -7.6 11.7 ---- Hocut 763,,be,0§98g2§ 19 1.\99
oo . WQIBESNS 57 5 _21.0 33.0 ---- Y -82 -25.2 -18.5 39.0 - 2 -5.7

-30.4 22.0 33.8 ---- dE 4.9 17.3 13.0 33.5 -- The results on Table 5
denonstrate that the swatches contacted with surfactant during the
cl eaning process were as a result nore resistant to oil WD 98/59105
PCT/ US98/ 12342 18 absorption as noted by, 6Fgr eased oil tinmes. The percent
recovery conparing soiled with cleaned swatches to initial swatch

condition is greatgy | n| Coubremdels)| evedyl cat egdiy i n| t hEleedse |i Premiteemy
surfactant wag present A sappl e [of cloth ¢hanged inj hue and jbri ght ness
when it was diftHgsandrttenchegmed e percapy refovesysis [a S4aprasute
of the effectijvepgss of|the cleaning conpogiti on.in et U{Sng ng it he @rrpl @
back to its ini thaT col pr vad ue. Tabl%16 shows*the resul ¥ of |siniTar tests
for a simlar corrp05| *tipn wig hout|{ theoi sopropamol cp-soisent.f O | —
repel ency vas s Jred'xlo 15 -8.1 41.7 -26.4 45.6
Y -8.5 -57.5 -38.3 39.2
z 6.2 -63.0 -38.0 40.3
dE 5.1 58.3 35.1 43.6
0 ppm Surfactant; L 4.6 -36.8 23.7 40.9
Bowman's a 0.04 41.0 25.5 37.9
Theesd S b 2.2 2.3 2.5 -
X -8.0 -39.4 -26.7 40.4
Y -8.4 -54.9 -38.4 35.5
z -5.9 -59.5 374 41.4
dE 5.1 55.2 34.9 40.5
5000 ppm 1 -4.6 -14.9 -11.5 33.0
Surfactant a 0.02 6.6 5.6 15.8
HoeuTTe b -1.9 4.9 3.9 14.5
X 7.8 -27.0 -21.5 28.8
Y -8.26 -25.5 -20.0 31.6
z 5.9 -32.9 -26.2 25.0
dE 4.9 17.0 13.3 30.5
0 ppm Surfactant; L 4.5 -15.5 -13.7 16.9
Hocut 763 a 0.07 .1 72 2.0
b 2.1 5.2 4.8 6.1
X 7.8 -28.1 25.2 14.4
Y -8.2 -26.5 23.6 16.0
Z -5.6 -34.2 -30.8 12.1
dE 4.9 17.8 16.2 13.0




20 25 WO 98/59105 PCT/ US98/ 1234: 19 Table 6 G| Color/Brightness Initial
Soil ed Cl eaned Percent recovery Category 5000 ppmL -4.7 -39.1 23 5 45, 2
Sur f act an}v g? 1 43.1 25.9 39.8 Bowman's Thread Sealant b -1. -1.
-~ x -8 YORSIS 56 4 456 Y -8.5 -57.5-38.3 39.2 Z -6. ECT%”E{”“Q%O
40.3 dE 5.1 58.3 35.1 43.6 0 ppm Surfact antz, L -4.6 -36.8 -23.7 40.9
Bowran's a 0.04 41.0 25.5 37.9 Thread Sealant b -2.2 2.3 -2.5 -- X -8.0
-39.4 -26.7 40.4 Y -8.4 -54.9 -38.4 355 Z -5.9 -59.5 -37.4 41.4 dE 5.1
55.2 34.9 40.5 5000 ppm1 -4.6 -14.9 -11.5 33.0 Surfcan a 0.02 -6.6
5.6 15.8 HOCUT %@S\Hts s_{xog/ thatgn:peg:eggregovery comparing sol ’clean swatches to

initial swatch condition, there is enhanced cleaning with surfactant-solvent

compositions compared with solvent alone.



X -7.8 -27.0 -21.5 28.8 Y -8.26 -25.5 -20.0 31.6 Z -5.9 -32.9 -26.2
dE 4.9 17.0 13.3 30.5 0 ppm surfactant;

a 0.07 -

-26.5

conpari ng

sol vent al,one. A%ghggka%ggﬁmggm/US98/1 21 What is clained is: 1. A

surfactant of t

O p -

BGaenula 1
. — o) ]
/N "
N+—— (CHy)NRf 0 _IP - V%
Rﬂ/C:——” OR,
| R | ]
or
Formula II
— i 0 o) T
// I l OR
N+ —— (CHy)nRf ORy— P—O0— f — 03

K:_—J IOH o

Rl

wherein R' is hydrogen, C, - Cs alkyl, aryl, alkylaryl, C1 - C5 fluoroalkyl, fluoroaryl, or

fluoroalkylaryl, Ry, R,, and R; are the same or different and are hydrogen, linear or

branched C; to Cs alkyl, fluoroalkyl, aryl or alkylaryl, or

(o]
Rs ' CH, Ra

wherein Ry is a linear or branched C, to Cy alkyl or fluoroalky! group, provided that not more than

one of R,, R,, and R, is hydrogen, n=11t0 16, and Rfis  CFam+1 whereinm =246, 8, 10 or 12,

an oligomeric mixture containing various portions of the m values, and mixtures thereof.

2. The surfactant of claim 1 whereinn =2, 3 or 4.

3. The surfactant of claim | wherein the surfactant is an oligomeric perfluoroalkylpyridinium

salt of 4-tert-octylphenyl-monoacid phosphates, an oligomeric perfluoroalkylpyridinium salt of 4-tert-

octylphenyl-diacid phosphates, or mixtures thereof.

3 meur! L -4.5-15.5 -13.7 16.9 Hocut
0875910 4.86.1 X-7.8-28.1 25p@riiée Y -8.
-2§.éf5256 -34.2 -30.8 12.1 dE4917816213084)V\D
98/ 59105 PCT/ U 98 2342 20 The results show that in percent recovery

ff ; fh cl ean swatches to initial swatch condition, there
enhanced cl eani ng with surfactant-solvent conpositions conpared wth

e formula: Formula | O N+ (CH2)nRf LRR2 or Formula Il

.0
63

S

@)



OH Rwherein R is hydrogen, C1 - Cs alkyl, aryl, alkylaryl, d - C5
fluoroal kyl, fluoroaryl, or fluoroal kylaryl, Rl, R2, and R3 are the sane or
di fferent hydr ogen, |inear or branched Cl to Cl6 al )
fl uor oal k)ﬁ&gsé%% or alkylaryl, or R4& or,CH2 / \ R4 wherei quéﬂ"s”mufl near
or branched C, to C16 al kyl or fluoroal kyl group, provided that not nore
than one of R, R2, and R3 is hydrogen, n =1 to 16, and Rf is CnF2m a,
wherein m =.2, 4A cénpoStionkOmprisinga solvancooipngngmhaiocarmrm bydecfloorndtizEr.or Ng vari ous

portions of tme ?@QQ QMB%% aane surfactant of claim
1 wherein n mgregfla“(?gi he sur act ant togjl Toal m 1 wherein the

sur f act ant Fornaﬂadl i goneric perfluoroal kyl pyridi nium salt of"

4-tert-octyl phenyl - nonoaci d phosphates, an oligoneric

per fl uoroal kyl pyridi ni um sal t 4-tert- gctylpnenyl -diacid phosphates, or
m xt ures thereof: 98/ 59105 PCJI WYs98/ 12342 22|4. A conposition

conpri si ng S onpri sing hal ocarbongpa hydr of | uor oet her, or
m xtures therddf and Mh—eftGeiiRi¢ andiint fof a Suffactant of the formul a:
Formul a | N+ (CH2) n O - ka R or Formula Il E O N+
OR- O - ein R is hyfrggen, @rs; C5 @lkyl, aryl, alkylaryl, Cl
- G5 fluoro yl, fluoroaryl, uc+eal kyl aryl , R2, and R3 are the sane
or different and are hydrogen, |inear or
or
Formula II
— -1 [ o 0 T
/ : b or
N+ —— (CHpnRf ORyz— P— 0 | 3

K—__—_/ IOH o
| 4L _|

wherein R' is hydrogen, C, - Cs alkyl, aryl, alkylaryl, C, - Cs fluoroalkyl, fluoroaryl,

fluoroalkylaryl, Ry, Ry, and R are the same or different and are hydrogen, linear or

branched C, to Cjs alkyl, fluoroalkyl, aryl or alkylaryl, or

wherein Ry is a linear or branched C, to C,s alkyl or fluoroalkyl group, provided that not more than
one of R;, Ry, and R; is hydrogen, n =1 to 16, and Rf is C.Fyn+1 whereinm =2, 4,6, 8, 10 or 12, an

oligomeric mixture containing various portions of the m values, or mixtures thereof.
5. The composition of claim 4 whereinin =2, 3 or 4.
6. The composition of claim 4 wherein the surfactant is an oligomeric perfluoroalkylpyridinium

salt of 4-tert-octylphenyl-monoacid phosphates, an oligomeric perfluoroalkylpyridinium salt of 4-tert-

octylphenyl-diacid phosphates, or mixtures thereof.



branched C1 to C16 al kyl, fluoroal kyl, aryl or alkylaryl, or R4 or CH2 \ R4
wherein R4 is a linear or branched C, to C16 al kyl or fluoroal kyl group,

provi ded nore than one of R, R2, and R3 is hydrogeiyuddsiashat O
16, and M%BS/%FZM wherein m= 2, ﬂ»a 6, 8, 10 or 12 an oligoneric

m xt ure contai ni vari ous po m,val u ure [ eof .

5. The conpdsiti gﬂ %qlmpgimon 8‘ raxv%ge) Iv,vgc?rﬁn Ithﬁ hz%oci.rbo%ls o? t%é fo 'I‘AI:TE” \Svh%cgl:?fl on. of
claim4 V\herzmwahhé gy bd kydtogent broming shlofinegfupeing, enqovembmmnwwmm di ni um
salt of 4- tE{/«{r QW%TM@Q@, ,qlmph%%lnx%t%itgwrﬁrhﬁmlsatleast1
per f | uor oal pyridiniumsalt of ﬁ tert--octyl phenyl -di acid phosphates, or
m xtures th&¥of. WD 98/59105 PCTI US98/ 12342 23 7. The conpositions of
claim4 wherein the hal ocarbon is of the formJIa Q(ZZ +2, wherein x is 2
to 36 and Z o TBY br om.ne l.uor i d combi nat i ons
t hereof andBthe qﬁ?ﬂ%@?ﬁ"%’&%ﬁ‘ﬂ“wmm" ql e °c’)1r'snaﬁ‘ll‘°é(1’m %Qémﬁﬂ?mwaﬁ—lﬁ
wherei n X i so@tr of BxsfluoDbitane 14 ismer crfmrsaﬂaoroth@astan lsom¢rof dogiflu@opemftare, an

conposi t i Onlsgrt'ler%k' ﬁépmléorxmﬁgr@ 1§olaﬁr &‘%L&Qﬁ&gﬁﬁnk Sn %Gm&%@!ﬁ'@tﬂorgﬁuoroethane an

pent af | uor opr opane, an i soner of hexafluorobutane, an isoner of

pent af | uor olamensédichiprotrifunesthaps orgpixtifes theiefpent ane, an i soner of

hept af | uor opent ane, an i soner of heptafl uorobutane, an isoner of
dlchlorofluoroethan i.somer. of dichlorotrifl oroet ane I Xt ur es
thereof. 9. °A mettB ﬁf‘ng?’ dging Atyriage ¢ fsptae GyYmPLSIRg BE PPl °3‘8‘WB${ r%’)éra?%e
steps of cowitadiictpokifien  dlaist 4, ahiccremuviigthd doapasiop Gsm thecubsidte.cl ai m 4; and
renovi ng the conposition fromthe substrate. 10. A nethod for dry cleaning
conprising the steps of contacting the substrate with the conposition of
cl ai m 4; ando.r emdvineigpdiftreincadmapos ¢aniposing thosteps hicostadting tha substratelwithaharet hod f or
I mparting soi4 £,§&6(thﬁmyaﬁoomaoo§@bﬁe&ms&niaﬁh&hngswa@atéteps of contacting
the fabric vmth he conposition of claim4; and renoving the solvent from
the fabric.

11 A method for imparting soil repellency to a fabric comprising the steps of contacting the

fabric with the composition of claim 4; and removing the solvent from the fabric.



