PROCESS-F0OR: | MPARTI NG OF b~ AND-WATER--RERELLENCY .TO TEXTI LE FI BRES, SKI N,
LEATHER AND THE LI KE. The present invention relates to a process for
imparting oil- and water-repellency to textile fibers, skin, leath

the |like, by using a conposition based on functionali- zed cl ;b?
(per) fluoropol yoxyal kyl enes. It is knowl the use of fornulations based on
silicones and siloxanes for the treatnent of fabrics which confer to the
substrate satisfactory properties of water-repellency and a good softness
(the so called "coat")e-S#th products, howe- ver, do not exert any

oi |l -repell ency effect. Fornulations for the treatnent of fibrous

materi al s PROTCESS POROTMPARSIE NG own, which allow to
obtain both oil- and mater-repellency propeﬁiigb Iﬂ&“"@&aﬁQI€EXTILB

conposi ti ORgBRESP'S acr Iates in US patents 3,818,074 and
4,426, 476. ik p?% %E&gﬁ@&eggby ®E-filmng polymers wherein the

quorlnated conponent is not able to glve stable bonds with the substrate,
wherefore they result scarcely resistant to washings, and in particular to
dry cleanings with chlorinated organic solvents. Mreover, owng to the

poor adhesion kel HpEEEnt! BfvBAR bGIrRIQHYE! 80 a process for imparting
oil- and water-repellency to textile fibers,'skin, leather
and the like, by using a composition based on- functionali-
zed (per)fluoropolyoxyalkylenes.

It is known the use of formulations based on silicones
and siloxanes for the treatment of fabrics which confer to
the substrate satisfactory properties of water-repellency and
a good soféness-(the gso called "coat"). Such prloducts, howe-
ver, do not exert any oil-repellency effect. |

Formulations fof the treatment of fibrous materials
based on fluorinated products are also known, thch allow to
obtain both o0il- and water-repellency properties. See for
example compositions c¢omprising fluoropolyacrylates in US
patents 3,818,014 and 4,426,476. Said products are essen-
tially-filming polymers wherein the fluorinated coﬁponent is
not able to give stable bonds with‘tge substrate, wherefore
they resﬁlt scarcely resistant to wasﬁings, and in particular
to dry cleanings with chlorinated organic solvents. Moreover, -

owing to the poor adhesion to fibers, the épplied products



2 can be easily renoved due to a friction and/or pressure nechani cal
;action. The Applicant has now surprisingly found that it is possible to
inmpart to textile fibers, skin, leather and the like, high oil- and

" water-repellency properties, which sub- stantially remai n unchanged even
after washing both in water with detergents and by dry cl eaning, by
application on said substrates of a conposition conprising a .
functi ongbnzére (pasilyuaeniedoxyduleyl ebe wi tirisidiexanengsoupprasguaepho-
sphoric nonoester derived froma (per)fluoropol yoxyal kyl ene, the structures
of whi chmaehadétianeachdoai.nunder. Object therefore of the present invention
Is a process for inparting oil- and water-repellency to textile fibers,

skin, leather and ig h‘gbqicwﬁ?tcmagomw (%%%P)%[mlmmgo%uﬁai ‘ti,hi%b?kr ges a

conposition conprising a functionalized (pe f I dor opol yoxyal kyl ene wi th

Cher )T oRIEEEBT SR hddit: 100 THexk §10l Hibepl I Tl [ Flddndd fuat tne

(per)fluBropo yoxyal Kyl*ene™ chai n, [ e
organi ¢ group; J.err] d[err], equal tq.or different fromeagch other, are
sel et ed gigﬁr[@ﬁﬂPeﬂiiHs;ngp#ﬁ&%%15?351%%99$erQHﬁf?ﬁe%Gr%hé?heFuEFidges
[err] aryls, alk{laryls

stantial i

y remain uhchanged even after washing both in water
with detergents and by dry cleaning, by application on said
substrates of a composition comprising a functionélized
(per)fluoropolyoxyalkylene with siloxane groups and a pho-
‘'sphoric monoester derived from a (per)fluoropolyoxyalkylene,
the structures of which are defined hereinunder.

Object therefore of the present invention is a process
for imparting oil- and water-repellency to textile fiberé,
skin, leather and the like, which comprises applying on said
substrates a composition comprising a functionalized (per) -
fluoropolyoxyalkylene with siloxane groups having the formu-
la:

Rf—o-CFY-L—Si (Ry),(OR5) 5, (1)
wherein:

R, is a (per)fluoropolyoxyalkylene chainr Y is -F.or ~-CF;; L
is a divalent organic group; R, and R,, equal to or different

from each other, are seleted from C,-C, alkyls, optionally

containing one or more ether bridges, C,-C,, aryls, alkylaryls



3 or arylalkyls C7-Cl2; a is -an-+nteger fromO to 2, preferably it is zero
or. 1, 'and a phosphoric nonoester having fornul.a: [err] wherein: [err] is a
(per) fl uoropol yoxyal kyl ene chain; Y is -F or -CF3; L' is a divalent _
organic group; [err] =1, [J[err] is lected from [err] wherein Mis an
al kaline nmetal, [err] wherein the [err] groups, equal to or different from
each other; are Hor [err] alkyls. A further object of the present

i nvention resides_in_conpositions conprising the siloxane derivative of -
fornul a (95 arvlahkypfoSptori c FohdcdReinbedesr fTem 01+9 As Brefesabipove.
The sil oxane derivatives of forrmula (I) are known pro- ducts, and can be
prepared,ite.is,zexeoodi hg to US patents 4,094,911, 4,746,550 and

4,818, 619. The phosphoric nonoesters of formula (11) are known pro- ducts;
the prepaggd i ®npledsphbeidsfonbescet havihbefsunhaae treatment of porous

ceramc materials are described in EP
[R’,-O-CFY'-L’-0], P (0°Z%),, (II)
wherein:
R’y is a (per)fluoropolyoxyalkylene chain; Y’ is ~F or -CFs;
L’ is a divalent ofganic group; B =1, 2% is selected from:
ﬁ*, M' wherein M is an alkaline metal, N(R;),' wherein the R,
groups, equal to or different from each other, are H or C1?C6
alkyls.

A further object of the present invention resides in
compositions comprising the siloxane derivative of formula
(I) and the phosphoric monoester of formula (II) as defined
above.

The siloxane derivatives of formula (I) are kﬁown pro-
ducts, and can be prepared, e.g., according to US patents
4,094,911, 4,746,550 and 4,818,619.

The phdsphéric monoesters of formula (II) are known pro-
ducts; the preparation and the use thereof for the surface
treatmeﬁt of porous ceramic materials are describad in EP
application 603,697.

" In the formulas (I) and (II) by L and L‘, equal or dif-



application 603,697. In the formulas (1) and (11) by L and L', equal or
dif-e 4 ferent fromeach other, are neant divalent, preferably non
‘fI uorinated, organic groups. In particul ar the L group can be selected, for
*instance, from (a) [err] wherein: ,nis an integer fromO to 3; [err] is
-Hor [err] (b) [err] wherein J[err] is Hor a/err] alkyl; R6is a
[err] alkylene, or a [err] group wherein p, g are integers from1 to 4. The

L' groupfessnbe fyohecésch beheirnt aree, méantl dival eher,r |préfsisly Nnbas t he
above neaning, R7 is -H or -CH3; (b ) [err] wherein [err] is Hor a [err]

al kyl ; [gmﬁariﬁaeeaeré}géﬁie] 95& 5engy Q?ti@@i&%'HHé°E°h¥8&§a£5M'SQ'C

chains [err] and [err equal ent from each ot have

preferabg%}gcgggbeﬁagv&g\ggﬁggl gl’ﬁt vvel ght [err] from 350 to 3,000, nore

pref e- rom are formed by one-or nore repeti- tive

units, statlstlcall dlstrlbute al ong t he, chain, se-
(a) -CH,- (C}/CH2CHR,' da=r W ereln: o is an lnteger from 0 to 3;

R, is -H or -CHy;

(b) -CO-NR;R,-, wherein Ry is H or a C,-C, alkyl; R, is a

C,-Cg alkylene, or a -{CH,) NH(CH,) .- group wherein p, g

are integers from 1 to 4.

The L’ group can be selected, for intance, from:

(a’") -CH,-(OCH,CHR,) ~, wherein: n has the above meaning, R, is

-H or -CHy;

(b’) -CO-NRgRy~, wherein Ry is H or a C,-C, alkyl; Ry, is a Cy~

Cg alkylene.

The (per)fluoropolyoxyalkylenic chains R; énd R’;, equal
to or different from each other, have preferably a number
average molecular weight ﬁn'from 350 to 3,000, more prefe-
rably from 400 to 1,000 and are formed by one or more repeti-
tive units, stat'ilstica_lly distributed along the chain, sé—
lected from:

(CsF0); (C,1F,0); (CFYO), wherein Y is -F or -CFy;
(CX2-CF,CF,0), wherein X and Z, equal or different from each
othef, are F, Cl or H.

'The R; and R’, chains can be selected in particular from



| ected from [err] (CFYO, wherein ¥ is -For~CF3; [err] wherein X and Z,
equalfor different fromeach other, are [err] or H . The [err] and [err]

.chains can be selected in particular from 5 the follow ng classes: (a)
[err] (1) wherein: T issa (per)fluoroal kylic group sel ected
from [err] ' 'Y is -For [err] is -F, -C or [err] and [err] are

such nunbers that the [err] ratio is conprised between 0.01 and 0.5 and the
nunber avdhreadelswing alagsemit [err] is conprised in the range indicated
above; (b) [err] (I'V) wherein: [err] is a (per)fluoroal kylic group
sel ect ed (fayomT-{eer(JF,CF (CF,j6),. ECPYO) 6~CFz°%-and [err] @reryuch nunbers that
the g2/ p2 ratio is conprised between b.5 and 2 and the nol'ecul ar wei ght is
conprised  wherein:

T is a (per)fluoroalkylic group selected from:

-CF;, -C,F5, -CyF;, -CF,Cl, -C,FCl, -C,FCl; Y is -F or

-CF;; 2° is -F, -Cl or -CFy; m and n' are such numbers

that the n'/m' ratio is comprised between 0.01 and 0.5

and the number avarage'molecular weight &L is comprised

in the range indicated.above;

(b) T!-0-(CF,CF,0) 2(CF,0) 2-CFzl- (IV)

wherein:

! ié a (per)fluoroalkylic group selected from:

-CF;, -C,Fg, -CF,Cl, -C,F,Cl; 2! is -F or -Cl; p? and ¢

are such numbers that the qz/p2 ratio is comprised

bétween 0.5 and 2 and the molecular weight is comprised

in the range indicaﬁed above;

(c) TH-0-(CF,CF(CF5)0) .~ (CF,CF,0),~(CFXx'0) ~CFz!!- (V)

wherein:

™! is a (per)fluoroalkylic group selected from:

—CF3, -C,Fs, -C3F;, -CF,Cl, -C,F,Cl, -C,F,Cl; X" is -F or

~-CF3; gl is'—F, -Cl or -CF3; r, é and t are integers

such that r + s is -comprised between 1 and 50, the

t/(r+s) ratio is comprised between 0.01 and 0.05 and the



in the range indicated above; (c) [err] wherein: [err] is a

(pér)-fluoroal kylic group selected from [err] X 0 Jerr] Is -F
[err] or [err]; r, s and t are integers such that r. + s is conprised
between 1 and 50, the t/(r+s) ratio gs conprised between 0.01 and 0.05 and
t he 6 nmol ecul ar weight is conprised in the range indicated above; (d)
[err] wherein: J[err] is [err] or [err]; wu is an integer such that the

nol ecul ar wei giblesulagpraeiaght nikhecompees éddiigat eFe abRje (Shdib8EEY
(M1) wherein: [err] and [err] equal to or different fromeach other, are
[err] O or H abgye} is [err] or [err];v is a nunber such that the

nol ecul ar weight is conprised in the range indicated above; [err]

(d) TH!-0-(CF(CF;)CF,0),-CF(CF;)~ wherein: T is -C,F, or
-C3F;; u 1s an integer such that the molecular weight is
comprised in the range indicated above; |

(e) TM-0-(CYVz'-CF,CF,0), -CY"V2W-CF,- (VII)

wherein:
YV and z! , equal to or different from each other, are
F, Cl or H; T is -CF;, -C,fs or -C,F,; v is a number
such that the molecular weight is comprised in the range-
indicated above;

(£) TY-0-(CF,CF,0), -CF,-
wherein:
™ is -CF; or -C,Fs; w is a number such that the molecu-
lar weight is comprised in the range indicated above;

'As described in the mentioned EP application 603,697,
the phosphoric monoester of formula (II) can be optionally
mixed with a phosphoric diesﬁer, corresponding to the formula

(II) with B=2, and/or a phosphoric triester corresponding to

the formula (II) with B¥3, in such amounts that the content

of monoester is at_leést equal to 80% by moles.
The phosphoric monoester of formula (II) can be utilized

both in acid form (zZ' = H'), and salified with an hydroxide of



wherein: [err] is [err] or [err]; wis a nunber 'such that the nolecu- |ar
wei ght is conprised in the range indicated above;, As described in the
.mentioned EP application 603,697, the phosphoric nonoester of fornula (11)
can be optionally mxed with a phosphoric diester, corresponding to the
formula (11) with [err]=2, and/or a phosphoric triester corresponding to
the formula (11) with [err]=3, in such anbunts that the content of
nmonoest e@n = lkalligwes mestpial (2'0 =804 byitbl Ms= Ilhe NhagsEhoeitc.noraestiah of
formula (11) can be utilized both in acid form[err] =[err] and salified

Wi th an hsiowiadem©fwith 7ann apli@l i REWIR,H W] Thd X rrobpd Manm e Na,
K, etc.) or with anmonia or with an amne [err The R groups can be

opti onal lpe3yhalinl b 141 {Wd!T b S nglir 6291480 drf et ﬁf}cfhﬂkggr 3as 10

forma ring on thé nitrogen atom nstance of norpholinic pe.

di spersant . for sil.oxane derivati.ves (I) ,and.phospho- ric noesters (I1) an
hydr ophi :&}tge%rﬁ' niae ?SI \fgﬁf“ B ftitS °§i‘a?ﬁhg? i %g&goe)pt GFE™yj E%rwd'tné anc
‘preferably used. The hydro- philic organic solvent can be selected in
particul & fiegpholinic type.

As dispersant for siloxane derivatives (I) and phospho-
ric monoesters (II) an hydrophilic organic'solvent, optio-
nally in admixture with water, is preferably used. The hydro-
.philic organic solvent can be selected in particular from:
aliphatic alcohols having from 1 to 4 carbon atoms, for inst-
ance isopropanol or terbutanol; aliphatic glycols having from
2 to 6 carbon atoms, optionaliy having an etherified hydrox-
yl, for instance dipropylenglycol or dipropylenglycol-di-
methylether; ketones or aliphatic esters having from 3 to 10
carbon atoms, for instance acetone or ethyl acetate.

In case water is present, the weight ratio water/organic-
lsolvent is generally from 1:10 to 50:1, preferably from 1l:1
to 40:1. In particular, in casé of more diluted compositions,
such a ratio is preferably from 8:1 to 30:1.

The total concentration of the fluorinated product of
formula (I) and (II) present in the composition object of the
present invention ;'Ls generally from 0.5 to 20% by weight,

preferably from 1 to 10% by weight. It is also possible to



al i phatic al cohols having from1 to 4 carbon atons, for inst- ance

i Sopropanol or terbutanol; aliphatic glycols having from2 to 6 carbon
atonms, optionally having an etherified hydrox- yl, for instance

di propyl engl ycol or dipropyl englycol -gli - nethylether; ketones or aliphatic
esters having from3 to 10 carbon atons, for instance acetone or ethyl
acetate. In case water is present, the weight ratio water/organic solvent

i S generprepafreonfarmolaicns 1 wikhef BAGBRY feRFQRUTRBHLARE 1 %‘-‘r\'— paR&Bcul ar,
in case of nore diluted conpositions, such a ratio is preferably from8:1
to 30: 1. wdtkdt dlamlageonceher attiatri 1dftyt hend Jeior thet ed Jwtadhidti tof drhobea (1)
and (I1) present in the conposition object of the present invention is

gener al | ¥otma@IMEidnk0 tAQHsRY veei. giMronprieragp Viddavion peidO%byviewght. |t

is al so possible to 8 prepare fornulations with higher concentrations,

but this; woy fanege maklehec1sd abrbhtead/dsildte ghéUbbkialint Ya ObetBer

formul at1 ons thensel ves. Fromthe application point of view, in order to

i stri bbPoROBTEke SRy bEP: ALPEhREToR, 8 kAR, ETkbRTRRRYS BebPlers, on,

advant ageous to use dil uted . .
' gthe treated substratum, it is advantageous to use diluted

compositions, having concentration comprised between 2 and 5%
by weight.

In the compositions object of the present invention, the
weight ratio between phosphoric monoester of.formula (IT) and
siloxane derivative of formula (I) can generally range

~between 1:30 and 20:1. In case water is present, such a ra-

tio is preferably comprised between 1:5 and 10:1, more prefe-
rably between 1:1 and 4:1, while if water is not present it
is preferable to operate with ratios comprised between 1:10
and 1:40, more particularly between 1:25 and 1:35.

On the basis of the experimentation carried out by the
Applicant, it has been found that the disperéiqns of the si-
loxane deri&atives of formula (I), without addition of a pho-
sphoric monoester (II), are very unstable, both in pure hy-
drophilic orgaﬁic solvents and in mixtures thereof with wa-
ter. Moreovér, after theif applicatiop, in order to obtain a

good fixing of the fluorinated product on the substrate, it



T ———e

conﬁosrtions, havi ng concentration conprised between 2 and 5% by weight. In
t he conpositions object of the present invention, the weight ratio between
phosphoric nonoester of fornula (Il) and siloxane derivative of formula
(1) can generally range between 1:30 agd 20:1. 1In case water is present,
such a ra- tio is preferably conprised between 1:5 and 10:1, nore prefe-
rably between 1:1 and 4:1, while if water is not present it is preferable
to operate with ratios conprised between 1:10 and 1:40, nore particularly
bet ween 1i85nends&aBdy. tOncabeybasisaohothéreapmentennati hnméditiyedaaut by
the Applicant, it has been found that the dispersions of the si- |oxane

derivativegdofatimsphlexel.l )in otdeHt taddgded % guBhofixBher i& neawepker
(I'1), are very unstable, both in pure hy- drophilic organi ¢ solvents and in

i xtures Lhergafoni LB ¥Ra L8 cnkbLEAKBLs Abh8be! UAT AcIRP! LETEROHowklop! der

to obtain a good fixing of th rinated”product on the substrate,
t mosphor BARFH GRAof orBudAEiRT S VAR 495 AT e P bt TpE able PBegda 1o
t he aqueous phase an acid, which however

pitation of curing products.

On the other hand,lthe application of only the phospho-
ric monoester of formula (II), even though it leads to a good.
degree of oil-repeilency, does not allow to obtain a suffi-
cient water—fepellency degree.

Unexpectedly, the combination of the siloxane derivati-
ves (I) and of the phosphoric monoesters (II) allows to
obtain limpid and stable formulations in the time, which can
be easily diluted until the desired concentration is obtai-
ned for the application on the material to be treated.
After such application, optimal properties both of oil- and
water-repellency aré obtained,.without having to use particu-
lar post-treatments and/dr the addition of acids ih the aqu-

eous phase. Such_properties are maintained for a long time,

even after washing both.in water with detergents and by dry
cleaning with organic solvents, in pafticﬁlar chlorinated or-
ganic solvents.

Moreover, the application of said formulations allows to

maintain unchanged the "coat" proper of untreated materials,



makes the formul ation even |ess stable, favouring the preci- pitation of
curing products. On the other hand, the application of only the phospho-
ric nonoester of formula (11), even though it l'eads to a good degree of

oi | -repell ency, does not allow to obtaimg suffi- cient water-repellency
degree. Unexpectedly, the conbination of the siloxane derivati- ves (I) and
of the phosphoric nmonoesters (I1) allows to obtain |inpid and stable
formulations in the time, which can be easily diluted until the desired
concent r ata oparsicobladly nédpofbantt bRarapperiationian cade of eddwdr gl de
treated. After such application, optimal properties both of oil- and

water-repeﬁdxenﬁuianeaomf%mesof%hsgyt FRH NPs T Qo3¢ RYlydeter Aotton,
post-treatnments and/or e addition of acids in the aqu-  eous phase. Such

properties;ane r_rpég*t | dor along time, even after washing both in water
wi th detergént’s an %%/ ry cleaning with organic solvents, in particular
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naterlalsbentjfgvention can be carried out by mixing under stirring
the fluorinated products in the hydrophilic organic solvent,
until a limpid and not very viscous system is obtained. In
case also water 1is preseﬁt, it is preferable to use the fol-
lowing method: (2) to mix under stirring the fluorinated
products in the hydrophilic organic solvent until a cloudy
‘and viscous mass is obtained; (b) to slowly add water under
stirring until a limpid and viscous formulation is obtained;
(¢) to quickly add additional water so as to obtain a formu-
lation having low viscosity. Depending on the kind of the
substrate to be treated, the. composition can be further dilu-
ted with the organic sol&ent and/or water, so as to make the
application thereof easier and uniform.

The compositions object of the present invention can be
applied on a wide rangé,oﬁ substrates, suéh as fabrics of na-
tural or artificial fibers, having aé sﬁch both high hydro—
philicity'(for instancé cotton, viscoée, etc.) and low hydro-
philicity (for instance.wool, polyamides, polyesters, e;c.)

or also skins, leather and the like.



a particularly inportant characteristic in case of materials for which a o
hi gh- sof tness, such as wool, polyester/cotton, skin, is required. The
_preparation of the conpositions object of the pre- sent invention can be

.carried out by mnixing under stirring4he fluorinated products in the

hydr ophilic organic solvent, until a:&inpid and not very viscous systemis
obtained. In case also water is present, it is preferable to use the fol-
| owi ng net hodThe (@tdlo amountndef Flubkiingtebe grdddudumatasl Béoépgui-ehn t he
hydrophilic organic solvent until a cloudy and vi scous nmass i s obtai ned;

(b) to stevbpradf wakaeidrdetosl klFiFagtunk | D hSERES
formul ati on igaobtainedfg?g) fg&qEFg%P§ gﬁgbggﬁi??gﬁgﬁéagtéF gggagyPg

obtain a.formu; i Q ,nﬁg' | o ' j it i .t he_ki.ind of the
substrat%gto %ﬁ%?%aiip,' #éﬁ%xnﬁ%ﬁﬁéﬁ%ﬁ?%ﬁgi bgggggpgergaﬁ?ﬁgufgglﬁffh t he
organi ¢ solvent and/ar ter 0 as to make the applicatjon thereof easier
and uni f8Fft Thgiﬁééks ?YoﬁgrgﬁfchQchﬁﬁ¥ t ??H@i&?oﬁ°@851588
applied on a wi de range. of substrates, such as fabrics of na- turalzor
artificiBet¥esBr 9. 2hanhgl@sI¢Wch BseheRpBAvhpatyeeshiq i ayd(Forg/Mist ance

“cotton, viscose, etc.) and |low hydro- philicity (for instance wool,
pol yam dase gehgratdys sudifdcient .allso ki nsase cadépendimgtde bpkeific

conditions, it is sufficient for a skilled man to carry out
some tests to state the.optimal amount to be applied.

The composiﬁions object 6f the present invention can be
applied on the substrate with conventional methods, such as
dipping, épray, roll coating, etc. After the application, the
excess is removed by detearing, squeezing, rolling, etc.,
while the water and the solvent are removed according to con-
ventional techniques. In order to speed up drying and to fa-
vour the interaction between fluorinated products and the
substrate, it is particularly advantageous to carry out a
tﬂermal treatment at a temperature higher than 100°C, gene-
rally from 100° to 180°C, for a-time which can rénge, for
instance from 1 to 30 min, preferably from 2 to 10 min.

Some working examples of the present invention are re-
ported hereinafter, the purpose of which is merely illustra-
tive but not limitative of the scope of the invention itself.

The water- and oil-repellency properties of the various



The total amount ~of-flvuorirated products to be applied to obtain a
satlsfactory ef fect depends of course on the type of treated substrate
(conposition, surface configuration, etc.). G obal |ow surface
concentrations, usually conprised betwggn 0.2 and 10 [err], preferably
between 0.5 and 5 [er] are generally sufficient. In any case, depending on
specific conditions, it is sufficient for a skilled man to carry out sone
tests to state the optinmal anobunt to be applied. The conpositions object of
t he presefhrefhednisubstratese e i beennevhdustkdt ratcondimy convenocedal

met hods, such as di pping, spray, roll coating, etc. After the application,
the excesires menviefle@yhdetenarvgr.squeezing, rolling, etc., while the
wat er and the solvent are renoved according to con- ventional techniques.

In order yarepepdpbP1dh¥yNg and to fa- vour the interaction between
fluorinated products and the substrate, it is particularly advantageous to
carry out a ”‘ff”?ls %bﬁ%%g%gh %‘ne atb%rB} o‘He iH gé‘effé#‘ear}'%[aeﬁ@]suﬂ

S
ance ?ron11

rally fromf[err Can"'t afi I NS

to 30 mn, preferabl fron12 to 10 n1 one wor ki ng, exanpl es of the
present iﬂvgﬂFloﬁ r Qf pB?FéGuﬁeﬁ&l&ﬁﬁﬂﬁs WaHeL T RANGh; R&Viag
merely illustra- tive but not limtative of the scope of the invention

itself. ratios by volume comprised from 100/0 to 0/100, as reported
in Table la according to the following method.

Four drops with a diameter of about 3 mm of the isopro-
panol/water solution are dépositad on a sample of treated
substrate having 5 x 5 cm. The behéviour of the four drops is
observed for a time of 30 sec. If for three drops out of four
drops no absorption occurs or anyway darkening of the contact
surface between material and drop is not observed, one pas-
ses to the subsequent solution with higher content of isopro-
panol. The water-repellency index, in a scale from 0 to 10,
corresponds to the value reported in Table la relating tc the
last tested solution that has not given absorption and/or
darkening. The greater the index value the greater the water-
repellency effect.

Oil-repellency

It is evaluated the absorption, in different and subse-

quent tests, of various hydrocarbon 1i§uids having sufface

tension comprised between 31.5 and 19.8 dyne/dm, listed in



The water- and oil -repell ency properties of the various 12 treated
substrates have been eval uated according to proced- ures nentioned

herei nafter. Water-repellency It is evaluated the absorption, in different
and subse- quent tests, of various sohytions water/isopropanol having

rati os by volunme conprised from100/0 to 0/100, as reported in Table |la
according to the follow ng nethod. Four drops with a dianeter of about 3 mm
of the isopro- panol/water solution are deposited on a sanple of treated.
substrate LNg.> X = The avj . pf o t four d, i b for
atinme of ngxgegb’l ff(?%?g%ﬁggewg?gpgrgoyl%fdf%ﬁ? gyoﬁ% no a %%?p?‘?gﬁggccurs
or anyway_dar kening of the contact surface between material and drop is not
observed,16ﬁé135§: ses to the subsequent solution with higher content of

i sopro- panol. The water-repellency index, in a scale fromO to 10,
corresponds toFPRE @&XI0PS MEdY taddiamaer eof 3 abenusgt isngmt o f hehe abydrest ed
solution that has not given absorption and/or darkening. The greater the

i ndex val cerbbe §igatidr airtec deptosri-tecbpal |®nsgmplé eof. treated substance

having 5 x 5 cm. The behaviour of the four drops is observed
for a time of 30 sec. If for three drops out of four drops no
absorption occurs or anyway darkening of the contact surface
between material and drop is not observed, one-'paSSés'to the
subséquent liquid having lower surface tension. The oil-re-
pellency index, in a scale from 1 to 8, corresponds to the
value reported in Table 1b relating to the last liquid tested
that has not given absorption and/or darkening. The greater

the index value the greater the oil-repellency effect.



G l--Tepellency It is evaluated the absorption, in different and subse-
guent tests, of various hydrocarbon |iquids having surface tension
conprised between 31.5 and 19.8 dyne/cm listed in 13 Table |b,
foll owi ng what provided for by AATCC Test Method 118-1972. Four drops with
a dianeter of about 3 mm of the hydro- carbon liquid are deposited on a
sanple of treated substance having 5 x 5 cm The behavi our of the four
drops is observed for a time of 30 sec. If for three drops out of four
drops no absorption occurs or anywayrABLEecla ng of the contact surface
between material and drop is not observed, one passes to the subsequent

| i qui d having Iomer surface tension. The oil-re- peIIency index, in a scale
fromlto 8 [t o the
last liquid test ed ttﬁﬂLU‘izaI@Nwot g| venILabsor ptWKﬁ‘EWRELIﬁWCﬁEm ng. The

greater thefindex vH,@AitPe/Qfeater the oil-repel | 8NDEXef f ect .
(vol/vol) _

100/0
90/10
80,20
70/30
60/40
50/50
40/60
30/70
20/80
10/90

 0/100 -
= — — =3

O 1o |~ oy JOV 1 W N = JO

[
(=]

TABLE 1b
LIQUID SURFACE TENSION OIL-~-REPELLENCY
ﬂ (dyne/cm) _ INDEX
” white mineral oil 31.5 1
white mineral oil + : _
n-hexadecane 29.5 2
65/35 v/v
n-hexadecane , - 27.3 3
n n-tetradecane - 26.4 4
“ n-dodecane 24.7 5
n-decane 23.5 6
n-octane 21.4 7
n-heptane 19.8 _ 8




———

14 TABLE'la SOLUTION ~~ = " WATER- REPELLENCY [err]

| NDEX (vol /vol) 100/0 , 0 90/ 10

1 80/ 20 2 70/ 30 3 60/ 40
4 50/ 50 5 40/ 6Q4s5 6 30/70
7 20/ 80 _ 8 10/ 90 ' 9 0/100
10 TABLE | b LIQUI D SURFACE TENSI ON O L- REPELLENCY (dyne/cm
| NDEX white mneral oil 31.5 1 white mneral oi
+ n- hexadcRRAMPLE 1 29.5 2 65/ 35 v/v n-hexadecane
27.3 -3

In a glass container, equipped with magnetic stirrer,
were introduced:
- a mixture consisting in 90% by moles of a phosphoric

monoester corresponding to the formula (II) with:

L' = -CH,(OCH,CH,)-; B = 1; 2" = H; R’, = Galden®™® Y
chain (formula III), having ﬁn = 700, ﬁv/ﬁn = 1.3,
m’/n’ = 20 (Mw being the average molecular weight by

weight); the remaining 10% being formed by a mixture of
the corresponding diester (f3=2) and triester (f=3);
- 2,5 g of a silogane derivative corresponding to the for-
mula (I) with: L = -CO-NH-(CH,);-; a = 0; R, = -CH;;
R, = Galden®® Y chain (formula (IIi)), having M, = 700,
M/M = 1,3, m/n = 20.
After addition of 15 g éf isopropanol, the mixture
(weight ratio phosphoric monoester/silane amide'(II)/(I) =
3:1) was maintained under stirring for about 30 min until an

homogeneous, cloudy mass was obtained. Distilled water was

then added dropwise, after the addition of about 25 ml of wa-

ter the mixture appeared limpid. At fhis point further di-
stilled water was quickly added until 100 g of formulation
were obtained. The latter, containing 10% by weight of fluo-

rinated products, resulted to be limpid and stable after a



n-tetradecane 26. 4 4 n-dodecane

24. 7 5 n-decane 23.5 6

.n- oct ane 21. 4 7 n- hept ane 19.8
-8 15 EXAMPLE 1 In a gl ass contalngk equi pped with nmagnetic stirrer,
were introduced: a m xture consisting in 90% by nDIes of a phosphoric
nonoest er corresponding to the fornula (1) with: =Jerr] =1, [err]

" chain (fg{gyig%léf) vePaX'ﬁﬁhéﬁ = 700, [err] = 1.3, [err] =20 [err]

bei ng the avera Tecul ar wer g t by weight); the renalnlng 10% bei ng

formed by a m re of the cqrres ding dieste er [rjeste
([err]—3¥ 2, 5" ltﬁo °§%?695 efﬂéﬁPQ Iﬁgé é@ﬁné%ﬁ%ﬁﬁ#% J°nﬁh{a
() mnth L =[err 0; Jerr] [err] Y chain fornula (III ), having

[err] T@@te{eﬂl] =11r9tl°mh¥ ﬂf’?{ghWt%‘P agdgpt idbvaigr thes gpbEowing
|sopropanol the m xture
final composition: 5.0% by weight of fluorinated products,
7.5% by weight of isopropanocl, 87.5% by weight of water.
Such formulation was then applied on a polyamide cloth
(aramide-viscose), having a basis weight equal to 240 é/m{
aécording to the following procedure. A cloth sample, 5 cm x
5 cm, was dipped in 10 ml of formulation for 30 sec, then
dripped for 1 min and put in a stove at 170°C for 10 min,
and then cooled at room temperature. A surface concentration
of fluorinated products equal to 5.0 g/m® was thus obtained.
.Then the water- and oil-repellency were evaluated a¢cording
to what described above. The results are reported in Table 2.
BREAMPLE 2
Example 1 was repeated by applying the same formulation

on a polyester/cotton cloth having a basis weight equal to 80

g/mz, s0o a to obtain a surface concentration equal to 1.6

2

g/m°. The results are reported in Table 2.
BERMPLE 3

‘The formulation prepared according to Example 1 was di-
luted with water in 1:5 ratio by weight, so as to obtain the

following final composition: 2.0% by weight of fluorinated



(weight ratio _phosphoric nonoester/silane amde (I11)/(1) = 3:1) was

fai nt*ai ned under stirring for about 30 mn until an honbgeneous, cloudy
.mass was obtained. Distilled water was then added dropw se, after the
addi tion of about 25 m of wa- ter t{g mxture appeared linpid. At this
point further di- stilled water was quickly added until 100 g of
formul ati on were obtained. The latter, containing 10% by wei ght of fluo-

rinated produdts, £S04 LBy weibat! oM thoprbdmdl e o4t ¢% Bﬁ wel§he! Qfﬁ' ng of

over 4 nonths. The so obtained fornulation was diluted with addi'ti ona

voter | akchaf 2 Qe NP hon 9GS ARG A o M o

conposi tion: 5.0% by "wei ght © ucts,
‘i sopropanal , . 5% by_wei.ght af .water... Such fornulation was th appl i ed on
a polyanfﬁexhﬁgﬂﬁﬁkéygﬁi82-9?§cd§§f,]ﬁﬁdﬁﬁgoé ggg?giﬂﬁfﬁﬂt§8ﬁuga 5%3?40
g/ n2, accgrdiqgéfo ng follow.ng procedure. A cloth sanple 5 cmx 5 cm
was di pp&8ehn HG-RRCD E9Br qoﬁ’u%Olé‘e@FWﬁer‘Ftdr}fn%bé:j foF 2 miR and
put in a stove at [err] for 10 min, and then cooled at roomtenperature. A
surface @sfAc&imediliyorragled 1A% i reerdtempeuaturequal suofBce [concemtas-t hus
obt ai ned.

tion of fluorinated products equal to 0.6 g/m® was thus ob-

tained . The water- and oil-repellency were reported in Table

2.

~ BXAMPLE 4
In order to evaluate the resistance of the treatment to
washing in water with surfactants, a sample of polyamide,
treated as described in Example 1, was dipped into 250 ml of

(® (the Dixan con-

a 5% by weight in water solution of Dixan
tains anionic (alkylbenzensulfonates and fatty carboxylated
acids) and non ionic surfactants (ethoxylated alcohols), with
a neutral pH, for 30 min at 50°C under stirring. After drip-
ping, the sample was dipped into 250-m1 of water, under stir-
ring at room temperature for 15 min to eliminate the surfa-
ctants, and then dripped and dried on a plate at 100°C for 2
min. After treatment in sﬁove at 170°C for 10 min and subse-
quent cooling at room temperature, the water- and oil-repel-

lency were evaluated on the sample. The results are reported

in Table 2.



Then the water- and oil -repellency were eval uated according to what

descri bed above. The results are reported in Table 2. EXAVPLE 2 Exanple 1

was repeated by applying the sane fornulation on a polyester/cotton cloth
having a basis weight equal to 80 [erj}, so a to obtain a surface
concentration equal to 1.6 [err]. The results are reported in Table 2.
EXAMPLE 3 The fornul ati on prepared according to Exanple 1 was di- |luted
with water in 1:5 ratio by weight, so as to obtain the foll ow ng final
conposi t igxKMPLE % by wei ght of fluorinated 17 products, 3.0% by wei ght
of isopropanol, 95.0% by wei ght of water. A sanple of the pol yester/cotton

30 sec. thon TR of 1768 n SRt PRk, oltfhd O\ flnef DegT SR

30 sec, then mn a tove al [err _ n *and
e O e 8O0 STRELAN S oAU RS SHRRIL T U Sonaies . ang
oiI-repeuézn:eﬁgggzgeﬁﬁnéégﬁérajable 2. EXAMPLE 4
EXAMPLE 6
Example 4 was repeated by uéing a sample of the same
cloth of polyester/cotton.treated according to Example 3. The
results are reported in Table 2.
EXAMPLE 7
In a glass contﬁiner, equipped with magnetic stirrer,
were introduced 6.6 g of phosphoric monoester (II) and 3.3 g
of siloxane derivative (I) of Example 1. After addition of 20
g of isopropanol, the mixture (weight ratio phosphoric mono-
ester/silane amide (II)/(I) = 2:1) was maintained under stir-
'ring for about 30 min until an homogeneous, cloudy mass was
obtained. Distilled water was thenladded dropwise: after the
addition of 30 ml of water the mixture appeared limpid. At-
this point further 40 ml of distilled water were quickly ad-
ded so as to obtain a formulatibn cohtaining 10% by weight of.
fluorinated products, which resulted to‘be limpid and stable
after store of over 3 monﬁhs;

The so obtained formulation was diluted with additional

water in 1:1 ratio by weight, so as to obtain the following



In, order to eval uate--the-resi-stance of the treatnent to washing in water
With Surfactants, a sanple of polyamide, treated as described in Exanple 1
was di pped into 250 m of a 5% by weight in water solution of [err] (the

Di xan con- tains anionic (alkylbenzepgul fonates and fatty carboxyl at ed
acids) and non ionic surfactants (ethoxylated al cohols), with a neutral pH,

for 30 mn at [err] under stirring. After drip- ping, the sanple was dipped
15 mnto

into 250 & f : [ Stige- LN roomt erature . .for

el i ni nat efrﬁtnﬁg‘ s%?rggésjé{t:lgﬁlt?s %ér?é t%ngargl Bﬁeaorganggg?fréﬂagﬁda OduEtS [err]
for 2 mn, ALter treatpent jn stove at [err] for 10 m n and subse- quent
cool i ng gto "r%(%‘omrb enper r°e€, EpPTaRanel 'anci’]soiq%- R¥p&eighdn@f watemoval uat ed
‘on the sanple. The results are reported in Table 2. 18 EXAMPLE 5 Exanpl e
4 was repeatd§h FPrgdaidon, vasaiiea appligel, lageoreingottoort her gated
according to Exanple 2. The results are reported in Table 2. EXAMPLE 6
Exanpl e %efaser desardddsy imiBganpianple ofnthesampke 5 cm x 5 cm of

the.same polyamide cloth of Example 1, so as to obtain a sur-
face concentration of fluorinated products equal to 5.0 g/m°.
The results of water- and oil-repellency indexes are reported
in Table 2.
B LE 8

'Example 7 was repeated by applying the same formulation
on a sample of the same polyester/cotton cloth of Example 2,
so as to obtain a surface concentration of fluorinated pro-
ducts edual to 1.6 g/m?. The water- and oil-repellency values
are reported in Table 2.
B PLE 9

In order to. evaluate the resistance of the treatment to

water washing with surfacfants, Example 7 was repeated by
applying the same 5% by weight fofmulation.on a sample of the
same polyamide cloth. The application énd the subsequent
washing with surfactants wére carried oﬁt-according to what
described in Example 4. The results are reported in Table 2.

BEAMPLE 10

Example 9 was repeated by using a sample of the same



cloth, of polyester/cotton treated according to Exanple 3. The results are -- -~

reported in Table 2. EXAMPLE 7 In a glass container, equipped wth
‘magnetic stirrer, were introduced 6.6 g of phosphoric nonoester (I1) and
3.3 g of siloxane derivative (l) of Exgmple 1. After addition of 20 g of

i sopropanol, the m xture (weight ratio phosphoric nono- ester/silane am de
(reysr(ry = 211% was nmai ntai ned under stir- ring for about 30 min until an
honogeneo B X HRE/ $REEOMas lobhai thesh t & sg'bhggg-yyat qr, was_then added
dropwi se: after the addition of 30 ml of water the nis ’éa’g?)g%arsed Theni d.
At this pdisflits tane oepodted i stdpied, water were quickly ad- ded so as
to obtain a fornulation containing 10% by  wei ght of fluorinated products, -
which resulted to be Iinpid and stable after store of over 3 nonths. The so
obtained fornulation was diluted with additional water in 1:1 ratio by

wei ght, so as to obtain the followwng 19 final conposition: 5.0% by
wei ght of fluorinated products, 10.0% by weight of isopropanol, 85.0% by
wei ght of water. Such formnulation was then applied, according to the pro-



cedure, descri bed in-Exanple-l, .on a sanple 5 cmx 5 cmof the sane

pol yam de cloth of Exanple 1, so as to obtain a sur- face concentration of

fluorinated products equal to 5.0 [err]. The results of water- and

oi | -repellency indexes are reported imylable 2. EXAMPLE 8 Exanple 7 was

repeat ed by applying the sanme fornulation on a sanple of the sane '

pol yester/cotton-cloth of Exanple 2, so as to obtain a surface

concentration of fluorinated pro- ducts equal to 1.6 g/n2. The water- and

oi |l -repell ency valu T LA 9 In order to

eval uate the resist tjo wat ¢r hashing with surfactants,

Exanpl e 7 was repeatjfed Dy ' ane %% by height fornulation on a
' ) helappl ©¢ae| omfl and t he subsequent

washi ng wi th surfacta@ts [ acgorgling tp what described in

Taldl e |2. |[EXAMPAE 10 Exanple 9 was
20 :

repeat ed by using a fsanpl
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Polyester/cotton cloth treated according to Exanple 8. The results are
reported in table 2. 21 z [err] 22 EXAMPLE 11 Fol |l owi ng t he net hod
‘described in Exanple 1, a fornula- tion was prepared forned by: 10.0% by
wei ght of the fluorina- ted products §4 Exanple 1, i.e. phosphoric
nmonoester (I1) and siloxane derivative (1) in 3:1 ratio by weight; 22. 0%
by wei ght of dipropyl englycol -di net hyl ether; 68.0% by wei ght of water.
The fornul ation appeared |inpid, stable and easily dilutable with water.
The so ohBEAMPLEf ddmil ation was diluted with additional water in 1:5 ratio
by weight, so as to obtain an overall con- centration of fluorinated
product s equalFbQ13w&%gbmn&ﬂmﬁﬁhodidébéﬁﬂﬂ&daimomx&ﬁpléhﬁp apgbirdian a
sanple 5 cmx 5
tion was prepared formed by: 10.0% by weight of the fluorina-
ted products of Example 1, i.e. phosphoric monoester (II) and
siloxane derivative (I) in'3;1 ratio by weight; 22.0% by
weight of dipropylenglycol-dimethylether; 68.0% by weight of
water. The formulation appeared limpid, stable and easily
dilutable with water.

The so obtained formulation was diluted with additional
water in 1:5 ratio by weight, so as to obtain an overall con-
centration of fluorinated products equal to 2.0% by weight.

Such formulation was then applied on a sample 5 cm x 5
cm of the same polyester/cotton cloth of Example 2'by using
the method of ex 3, so as to obtain a surface concentration
of fluorinated products equal to 0.6 g/m?. The valaues of the
water- and oil-repellency indexes are reported in Table 3.
BEAMPLE 12

In order to evaluate the résistance of the treatment to
water washing with surfactants, a sample of polyester/cotton
treated according to what described in Example 11 was washed

in water with surfactants (of'Ex. 4) following the procedure

described in Example 4. The results are repofted in Table 3.



cm of the same polyester/cotton-el-oth-of Exanple 2 by using the nmethod of
€x 3, so as to obtain a surface concentration of fluorinated products equal
to 0.6 [err]. The val aues of the water- and oil-repellency indexes are
reported in Table 3. EXAMPLE 12 In orﬂfr to eval uate the resistance of the
treatment to water washing with surfactants, a sanple of polyester/cotton
treated according to what described in Exanple 11 was washed in water with

surfactants (of Ex. 4) followi ng the procedure described in Exanple 4. The
results a in Table 3. 23 EXAMPLE 13 In order to evaluate the

resi stance of the treatnent to dry cleaning with chlorinated organic
sol vents, a saiipl erderpdioy estadn/atet tiite trest Sthves 06 £li Phe t Or&xeMehe 44 Was
di pped in a container containing 100 m of trichloroethylene at [err] and

kept undedr¢t iclelansnigOlwiltth Ne 1 &Y § dt &3 2BLERKEEN s@f1 VeRe eSOl eflim@d G20l T ng
at roomtenperature, the water- and oil-repellency indexes were eval uat ed

- on the SaﬁBh.esE@?/éSttéH'EfeaﬁgdrQBQBEﬁgnbntgaE§3m81eEfpr%gé 1 iéged

(conparative
in a container containing 100 ml of trichloroethylene at

80°C énd kept under dtirrins for 10 hin.After evaporation of -
the soivent and cooling at room temperature, the water- and
oil-repellency indexes were evaluated on the sample. The re-
sults are reported in Table 3..

BEAMPLES 14-15 (comparative)

Examples 11 and 13 were repeated by applying on a sample
of the same polyester/cotton cloth a formulation with an aqu-
eous basis containing 1% by weight of fluoropolyacrylates,
called Scotchguérd“’.FC—BSGQ (5% by weight of surfactants,
25% by'weight of dry). The surface concentration on the
cloth of fluorinated product was equal to 0.3 g}mz. The wa-

ter- and oil-repellency were reported in Table 3.



Exanmpl es 11 and
pol yester/cotton
by wei ght of flu
surfactants,

25% by wei ght of dry).

13 were repeated by applying on a sanple of the sanme

cloth a fornulation with an aqu- eous basis containing 1%
oropol yacryl ates, called [err] FC 3569 (5% by wei ght of

Phe surface concentration on the

cloth of fluorinated product was equal to 0.3 g/n2. The wa- ter- and
oil-repellency were reported in Table 3. 24 TABLE 3 EX - APPLI ED
WASHI NG WATER- Q| - PRODUCT ; REPELLENCY
REPELLENCY 11 phosphoric no TABLE 32 6 nonoester +
12 sil oxane with surfactants 2 5 derivative dry 1
5 14* Scot chguar d( FReMNN Sooailelo]  Ammmm—
EX. A AL-
dry _ 0 ; . 0 f@ ‘fpar at | ve XAIW’EES 16- 19_&;@@2&@ at Xeﬁ.?mk& a
gl ass cont ai ner, oWt o megnef T Strrrer,
phosphoric no 2 6
| monoester +
siloxane with surfactants 2 5
| derivative
dry 1 5
14* | scotchguard® no 4 5
15* FC-3589 ary 0 0
* comparative

BEAMPLES 16-19 (comparative)

In a glass container, equipped with a magnetic stirrer,
5.0 g of phosphoric monoester (II) of Example 1 were diluted.
in 25 g of isopropanocl and 70 g of H,0. Such a mixture was
utilized to treat polyamide and polyester/cotton fabrics ac-
cording to Examples 1-2 and 4-5. |
The water- and oil-repellency values are reported in Table 4.
BEANPLES 20-23 (comparative)

In a glass container, equipped with magnetic stirrer,
5.0 g of the same siloxane derivative (I) of Example 1 were
diluted into 95 g of isopropanol. Such a mixture, which gave
instability probiems after about one month from“the prepara-
tion (precipitation of the fluorinatéd product), was utili-
zed to treat thé polyamide and polyester/cotton fabrics of
Examples 1-2 with the following procedure.

A sample cloth, 5 cm x 5 cm was dipped into 10 ml of

formulation for 30 sec, then dripped for 1 min and put in



5..0 g, of phosphoric nonoester (I1) of Exanple 1 were diluted in 25 g of

i sopropanol and 70 g of H20. Such a mixture was utilized to treat pol yan de
‘and pol yester/cotton fabrics ac- cording to Exanples 1-2 and 4-5. The
water- and oil-repellency values are jgported in Table 4. EXAVMPLES 20- 23
(conparative) In a glass container, equipped with magnetic stirrer, 5.0 g
of the sane siloxane derivative (1) of Exanple 1 were diluted into 95 g of
i sopr oparsfoveésufidl la of xétean ahi thogavEorniamihi,t wngr dilnavd yaf texo adebut
one nmonth fromthe prepara- tion (precipitation of the fluorinated
product) ,atwasoomi temperdtuvet r datsuhbagw| gantdptaatipnl pés tidn/amittaired
fabrics of Exanples 1-2 with the f IIovvln procedure. A sanple cloth, 5 cm
X 5 cm vva.férQﬂU(ﬁféj eqnal 1 M- Q)fg/fmnmaét tgxnmf @bt3g nesh, Theervademppand or 1
m n and put 25 stove full of steam at errlFGfor 10 min, and finally

cool ed at°1rlod’rﬁﬂee]nl€é'1‘§1 ukFexes; o5 ctReRceNpl AF6h GFCPFGéPBné?Ped’qﬂtoduct s
equal r1d pas t hus_,obt Al The wat er - d oi]-re | ency i ndexes
were t her?ses\fi[%ﬁée 8 Sor dlslﬁ’ge S\ﬁgﬂ (fé:s%ﬁ% elro ‘é‘ul ts are

reported in Table 4.



26 [err] 27 _EXANPLES 24-.25..(conparative) Exanples 1-2 were repeated by
.using, instead of the for- nulation conprising the siloxane derivative and

.-the phospho- ric nonoester, a 5.0% by wei ght solution .of trichlorotrifluo-

- roet hane of an unfunctionalized [err% Y, corresponding to the fornmula (111)
with CF3 termnal, having [err] = 1500, obtai- ned by fractional
distillation of th | =Cl t. The water- and

oi |l -repel | ency val [ . E LE 26 The fornul ation
prepared accordi ng jit ozExpnpl e wthjjwater so as to have a
concentration of fljugd np- fted prod P. Ofo by wei ght, was used
to treat a sanple heg | &ff hm b§ I ght equal to 280
‘[err] and 5 cmx 5 hod. The ’
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sanple was dipped into 10 m of fornmulation for 30 sec, then dripped for 1
smn, - put in stove at [err] for 10 min; after cooling at room tenperature,
..on the sanple, which showed a concentration of fluorinated products equa
"to 2.0 [err], the water- and oil-repghl ency i ndexes were eval uated. The

results are reported in Table 5. EXAMPLE 27 In order to evaluate the

resi stance of the treatnent to water 28 washing with surfactants, a

wool | en REAMRLES Q4&-5 ocronpdirat itve )Exanpl e 26 was washed in water with
surfactants followi ng the procedure described in Exanple 4. The water- and

oi | -re- pell ermampdldses - arerRPHdphtiddt TP ihg, EXANRGE RS 2%he for-

(conmparative) In a glass container, equipped wth magnetic stirrer, were

i nt roduC ik al o oridier SAME S XANGRRET 4BELYEL LY BhaFXARPIRoLphd 20. 0

g of glacial acetic acid e mxture was stirred tor about 1 mn-up to a

comphet e st f BE MR bkl B0 o At e

bl e, Sho@&@%ﬂgxzﬂé¥téﬁiSwfggcérgﬁ;ifgéénggfgeghgdgftcgigggponding to
the formula (III) with CF; terminal, having M, = 1500, obtai-
n;d by fractional distillation of the corresponding.commer—
cial product;'The water- and oil-repellency values are repor-
féd in Table 4.
BEAMPLE 26

The formulation prepared according to Example 11, dilu-

ted 1:5 with water so as to have a concentration of fluorina-
ted products equal to 2.0% by weight, was used to treat a
sample oflwoollen cloth, having a basis weight equal to 280
g/nﬁ and 5 cm x 5 cm, according to the following method. The
sample was dipped into 10 ml of formulation for 30 sec, then
dripped.for 1 min, put in stove at 170°C for 10 min; after
cooiing at roém temperature, on the ;ample, which showed a
concentration of fluorinated products equal to 2.0 g/m?, the
water- and oil—repellency indexes were evaluated. The results
are réported in_Table 5.
BEAMPLE 27

In order to evaluate the resistance of the treatment to water



about 1 hour fromthe preparation—and-dilutable with i sopro- panol but not

‘W t-h* wat er .

The conposition of the fornulation was the follow ng: 2.0% by

-wei ght of siloxane derivative; 20% by wei ght of glacial acetic acid; 2.0%
by wei ght of water; 76.0% by wei ght gf i sopropanol. Such fornul ation was
utilized to treat a woollen cloth according to Exanples 26-27. The water-
and oil-repellency are reported in Table 5. EXAMPLES 30-31 (conparative)

a gl ass
si | oxane
| sopr opa
wool | en
Exanpl es
5. TABLE

oc@shdinge witdyspptactitts fagneootleni semple? tiregtell talveozalimg
(1) derivative of Exanple 1 were 29 diluted into 98.0 g of

D -ExAPLEN 26 Wids Wasshiéd | inedater Wieal isugfactankise fofl 10hangame

cloth of Exanple 26 according to the procedure described in

tHE DrocBii P IEdsc kP {1 I BREh
5 "EX. APPLI ED PRODUCT WA

REPE'—'-EN%ﬁ%ncW‘%H*&%rsi QrPWPE R ed i Table 5 6 + siloxane

deri vati

BEAMPLES 28-29 (comparative)

In a glass container, equipped with magnetic stirrer,
were introduced 2.0 g of the same siloxane derivative (I) of
Example.l and 20.0 g of glacial acetic acid. The mixture was
stirred for about 1 min up to a complete dissolution of the
siloxane derivative. 2.0 g of distilled water and 76.0 g of
isopropanol were then added. The formulation resulted unsta-
ble, showing precipitation of the fluorinated product after
about 1 hour from the preparation, and dilutable with isopro-
panol but not with water. The composition of the formulation
was the following: 2.0% by weight of siloxane derivative; 20%
by weight of glacial acetic acid; 2.0% by weiéht_of water;
76.0% by weight of isopropanol. |

Such formulation was utilized to treat a woollen cloth
according to Examples 26-27. The water- and oii—repellency
are reported in Table 5.

BEAMPLES 30-31 (coﬁparative)
In a glasé container, equipped with magnetic stirrer,

2.0 g of the same siloxane (I) derivative of Example 1 were

In

éﬁgcy.vghge§a§@§_rgﬁgrggq_&@_Table
H NG WATER- O L- REPELLENCY



277 yes 5 3 28 siloxane derivative
acetic no 3 6 acid 29* yes 3

30 siloxane derivative no 2 0 31*

yes 1 0 * conparative BYAMPLES 32 In a glass contai ner,
equi pped with magnetic stirrer, 0.067 g of phosphoric nonoester (I1) and
1.933 g of the si- |loxane derivative (1) of Exanple 1 were introduced.

After addidivted i9fts3 9B .4 ¢ THiMFPIPparddle, Mudhimd AMiedRad ald 10 Iy
sphoric nonoester/silane amde (I11)/(l) = 1:29) was kept un- der stirring
until a ldq3pi o [ j | ' | -SO- Y4y C %&¥

obt ai ned’fdﬂég‘%‘éﬁ] gadtzooo yl%m%ﬁc?iegfs%équo‘drﬁa]’teg{j%&rdg uc?t%ls. 9({@1\@56
formul ati_gn then diJuted in. ratip 1:10Q by weight withj opanol, so
ne 1o obeatrraiag ¥ Yughdduded deetdibd IF Wittnles' dfFime oo
obt ai ned fornul ation was then applied on a cotton cloth, having a basis
wei ght e&@ﬁ wg;qﬁﬁ)qggrq%lqﬁﬁgﬁ;ﬁqﬁfx(yalues are reported in Table 5.

TABLE 5
—
EX. APPLIED PRODUCT WASHING © WATER- OIL~
REPELLENCY REPELLENCY
26 phosphoric monoester no [2) 6
+ siloxane derivative
27 yes 5 - 3 |
I 28* siloxane derivative + acetic . no 3 6
| acid
29* yes '3 3
30* siloxane derivative no 2 0
31* yes 1 0
— —  — — ___— _— —

* comparative

EXAMPLE 32

In a glass container, equipped with magnetic stirrer,
0.067 g of phosphoriq monoester (II) and 1.933 g of the si-
loxane derivative (I) of Exémple 1 were introduced. After ad-
dition of 8 g of isopropanol, the mixtﬁfe'(weight ratio'pho—
sphoric monoester/silane amide (fI)/(I) = 1:29) was kept un-
der stirring until a limpid formulation, dilutable with iso-
propylic alcohol was obtained, containing 20% by weight of
fluorinated products. The formulation. was then diluted in.

ratio 1:10 by weight with isopropanol, so as to obtain a con-

+ .

3



Lhe procedure described in Exanple 1, so-asto obtain a sur- face
concentration of fluorinated products equal to 0.9 g/n2. The water- and

oi |l -repel l ency i ndexes were then eval uated according to what descri bed
above. The results are reported in Taphpe 6. EXAVMPLE 3 3 I.n order to

eval uate the resistance of the treatnent to water washing with surfactants,
a sanple of cotton treated accor- ding to what described in Exanple 32 was
washed in water with surfactants followi ng the procedure described in
Exanpl e 4ceRheatiaorrequall vol 2k @pebyeweyghal ues are reported in Table 6.
EXAMPLE 34 A5 cmx 5 cmsanple of skin type soft |eather having a basis

vei ght equal t®hé28c[6btdined foeahbatoerowdsnehén apglied! oxi adcpEecRdUr €
with a formul ati on prepared according to Exanple 11, diluted 1:5 with water

SO as to Ba¥ehd RAVERA! habalsid" welight! | | nat £dy g QINEL &ﬂHﬁ tp,2. 0%
by wei ght. The sanpl eawas gi 6peélw i r%o l%lﬂ{ g’% thse@fggirdru'l :ﬁ‘f on or}gS c)sec,

Lo ors PRRS $86cdaliy ARfcBYhel” i BBefld 4.0 %o U Wikadl t87o00) 70
face concentration of fluorinated products equal to 0.9 g/m?.
The water- and oil-repeliency‘ indexes were then evaluated
acc§rding to what described above. The results are reported
in Table 6. |
BEAMSLE 33
In order to evaluate the resistance of the treatment to water
washing with sutfactants, a sample of cotton treated accor-
ding to what described in Example 32 was washed in water with
surfactants following-the procedure.described in Example 4.
The water- and oil-repellency values are reported.in Table 6.
BEAMPLE 34

A 5 cmx 5 cm sample of skin type soft leather having a
basis weight equal to 620 g/m® was treated according to the
following procedure with a formulation prepared according to
Example 11, diluted 1:5 with water so as to have a concentra-
tion of fluorinated products equai "to 2.0% by weight.
The sample was dipped into 10 ml of the formulation for 30

sec, then dripped for 1 min and put in stove at 40°C for 60

min. After cooling at room temperature, on the sample, having



a surface concentration of fluorinated products equal to 0,3 g/n2, the

wat er- and oil-repellency indexes were eval uated accordi ng to what

descri bed above. The results are reported in Table 6. EXAMPLE 35 A5 cmx 5
cm sanpl e of skin "nabuk" type, having azja- sis weight equal to 980 [err]
was treated as described in E- xanple 34 with the same fornul ati on of
Exanple 11 (2.0% by wei ght of fluorinated products). The water- and

oi |l -repel - lency indexes determ ned on the so treated sanple, having a
surface coacenmtrfatieoronicentratiiont et pfitbicimatsligpréodudtd équdl. tare, s
reported in Table 6. TABLE 6 EX. TREATED FLUORI NATED PRODUCTS

WASHI NG V7R REne QldteATER4A0L1-rINIRARATE Bllexes were PErhinalERELL.

“formul . Substratum (% by w) J[err]

4 5 : ves
5 3 %g&ﬁgéfﬂgnggfﬂriﬁ%déégkfﬁédoégove.nghe resplts are, fﬁg?rtéﬁ
skin nabug{n Tagle 6. 0.5 no 1 4

BXAMPLE 35

A5 cm x 5 cm sample of skin “nabuk" type, having a ba-
sis weight equal to 980 g/m? was treated as described iﬂ é—
xample 34 with the same formulation of Example 11 (2.0% by
weight of fluorinated products). The water- and oil-repel-
lency indexes determined on the so treated sample, having a
surface concentraﬁioﬁ of fluorinated prdducts equal to 0.5

g/m?, are reported in Table 6.

TABLE 6
EX. TREATED FLUORINATED PRODUCTS WASHING WATER-RE- 0IL-
MATERIAL CONCENTRATION PELL. REPELL.

formul. substrafium
(%X by wt) (g/m"™)

32 . no 4 5
cotton 2 0.9 o
33 yes 3 3
3% skin "soft lea- 2 . 0.3 no 2 - 2
ther"
35 skin "nabuk” 2 0.5 no 1 4
e e — —




32°CL.AI MS Process for inparting oil- -and-wat-er.-repellency to tex- tile
fi-bers, skin, |eather and the |ike, which conprises applying on said
substrates a conposition conprising a functionalized
(per)fluoropol yoxyal kyl ene with sil oxang,groups having the fornula “Terr]*-

T L o GO R R 1 ol

different fromeach other, are selected from[err] alkyls, o¢pti‘onélly

- containing one or nore ether bridges,p[grilyagyls, alkylaryls or arylalkyls
[err] ; ais an in- teger fromO to 2; and a phosphoric nonoester having
the formula: O [err] (II) wherein: [err] 1is a

: (per)fluoropolyoxyalkylene chain; Y is -For [err]; L is a divalent

or gani ¢ group; err].is selected from[err wherein Mis an
aIEaIineg tgl Plocegs for imparting o?l- and water epeﬂlency to tex-

tile fibers, skin, leather and the like, which comprises
applying on said substrates a composition comprising a
functionalized (per)fluorbpolyoxyalkylene with siloxane
groups having the formula:

R,~O-CFY-L-Si(Ry),(ORy)5, (D)

wherein:

R, is a (per)fludropolyoxyalkylene 'chain; Y is -F
or -CF;; L is a divalent organic group; R, and R,, equal
to or different from each other, are selected from C,;-C,
alkyls, optionally containing one or more ether bridges,
C¢-Cyo aryls, alkylaryls or arylélkyls C,-Cyp; a is an in-
,teger.from 0 to 2;

and a phosphoric monoester having the formula:

 [R’,-O-CFY'-L’-0], P (02 Yaos (1I)
whgrein:
R’, is a (per)fluofopolyoxyalkéléne chain; Y’ is -F
or -CF;; L’ is a divalent organic group; B8 = 1, 2" is
selected from H', M' wherein M is an alkaline metal,

N(Rshf wherein the R; groups, equal to or different from



[err].-wherein-the{err] groups, equal to or different /from——*_each ot her,

formula (1) aia 0 or 1. 3. Process according to cI;'ai

~are. Hor Cl-C6 al kyls. 2. Process according to claim ﬁ_erei nim—_

in
the formula (1) the L group is select3gd from (a) [err]* %’”/ﬁ;ﬂ!g‘#n
integer fromO to 3; [err] is -Hor [err]; (b) [err] wherein [erf] ¢5"'M or
a[err] alkyl; R6 is a [err] alkylene, or a [err] group wherein p, g are
i ntegers fromeachootheandalre @ ouwpCisCsallagiled from (a') [err] whereir: n

is an integer fromO to 3;, [err] is -Hor [err]; [err] wherein [err]

or a [erp], al bybceb8 dedordintd @l&ymene. whereild A4£Sfo

di p o]
clains 1 to 3, wherein the (pe€er)- quoropofyoxyaIkernlc chai ns te?r% and

[err] equal
cul ar wei ght

3.

t

S

596 g?f ferent fromeach other, have a number average nol e-

err] from350 to 3,000, and are formed by one

Process according to claims 1,2, wherein in the formula

(I) the L group is selected from: |

(a) -CH,-(OCH,CHR,),-, wherein: n is an integer from 0 to
3; R, is -H or -CHjy;

(b) -CO-NR;R,-, wherein Rs.is.H or a C,-C, alkyl; R, is a
C,-Cs alkylene, or a -(CH,)NH(CH;),~ group wherein
P, g are integers from 1 to 4; |

and L’ group is selected from:

(a’) -CH,-(OCH,CHR,) -, wherein: n is an integer from 0 to
3;, Ry is —i—I or -CHs;

(b’) -CO-NRgRy—-, wherein Rg is H or a C,-C, alkyl; Ry is a
C,-C, alkylene. |

Process according to claims 1 to 3, wherein the (per)-

fluoropolyoxyalkylenic chains R, and R’;, equal to or

different from each other, have a number average mole-

cular weight ﬁn from 350 to 3,000, and are formed by one

or more repetitive units, statistically distributed
along the chain,' selected from:
(CsF0); (C,F,0); (CFYO), wherein Y is -F or -CFj;

(CXZ-CF,CF,0), wherein X and 2, equal or different from

H



or nore repetitive units, statistically distributed al ong thQ\Chaih,

—_—.

. selected from [err] (CFYO, wherein Y is -F orj] - [err], wherein X
~and Z, equal -or different from 34 each other, ar ”
" Process according to clainms 1 to 4, ggherein the sil ] IA”(I)

and the phosphoric nonoester (11) are dispersed i'n an hydropfilfc organic
solvent, optionally in adm xture with water. 6. Process according to

claimb5, whergh8nt Benayqdr gpli i ccqr gangc sol vent is selected from
al i phatic al cohols having from1l to 4 carbon atons; aliphatic glycols hav-

i f 2 1 hayi.g ' | heg LT | ;
cetones o ai PEASRRE 2ERar 1A co BlaTheo: OTE ¥nBRath Ehe’ bSTORMAROTY |
according to glaim erein_the h drgggi ic,organi c solvent_is in

6
adni xture wit e‘m’éi’@%?"?h i gAY b P PFLF glioneestes) veht) haFhg

conr pi sed between 1:10 and 50:1. 8.  Process according to claims 1 to 7,
wherein the €&fRersed in an hydrophilic organic solwent, optionally

in admixture with water.

6. Process according to claim 5, wherein the hydrophilic
organic solvent is seleqted from: aliphatic alcohois
having from 1 to 4 carbon atoms; aliphati¢ glycols hav-
ing from 2 to 6 carbon atoms, having optionally an
etherified hydroxyl;lketones or aliphatic esters having
from 3 to 10 carbon atoms.

7. Process according to claim 5,6,.wherein the hydrophilic
organic solvent is in admixture with water, the weight
ratio water/organic solvent'being comrpised between
1:10 and 50:1.

8. Process according to claims 1 to 7, wherein the total
concentratioh of the fluorinated products of formula (I)
and (II) in the composition is comprised between 0.5 and
20% by weight.

9. Process according to claim 8, wherein the total concen-
tration of the fluorinated products of formula (I) and
(II) in the composition is comprised between 2 and 5% by

weight.



concentration of the fluorinated products of formula_ (1) and (I1) in the
“conp05|t|on I's conprised between 0.5 and 20% by melght 9. T Process—

.according to claim@8, wherein the total concen- Iuorlnated
products of formula (1) and (I1) in Bhe conp03|t|o ' meen 2
and 5% by wei ght. 10 Process according to clalﬁt 1 oL |n t he

conposi- I on_t he mel tlo h hor|c npnoester (I

si | oxane éer|§59F9§S( ch§ éﬁﬁpgpsg abmgtieg h éeéﬂdlﬁotée i?kpopﬁbcess

according to claim 10, wherein in the conposi- tion water is present and
t he wei ght ra‘t‘-F-@nb?éPﬁeé’#lﬂﬁ'& LAHG iReHHRR 2Resphoyiqoreest@Re(II)
derivative (1) is conprised between 1:5 and 10:1. 12. Process according to

cl aim 10, wheandn siiloxlamec adgpuisrat iven( iat és icompoti gadesmyatwerh t he3oei ght
rati o between phosphoric nonoester (I1) and siloxane derivative (1) is
conpri sed bweapgepoi110 and 1:40. 13. Process according to clains 1 to 12,
wherein the surface concentration of fluorinated products in the treated
11. Process according to claim 10, wherein in the composi-
tion water is present and the weight ratio between pho-
sphoric monoester (II) and siloxane derivative (I) is
comprised between 1:5 énd 10:1.

. 12. Process according to claim 10, wherein in the composi-
tion water is not present and the weight ratio between
phosphoric monoeéter (II) and siloxane derivative (I) is
comprised bwetween 1:10 and 1:40.

13. Process according to claims 1 to 12, wherein the surface
concentration of fluorinated products in the treated
substr;te is comprised between 0.2 and 10 g/m?.

14. Process according to claims 1 to 13, wherein after the
application of the composition the material is submitted
to thermal treatment at a témperature higher than 100°C.

15. Composition comprising a functionalized (per)fluoropoly-
oxyalkylene with siloxane groups oflformula (I) and a

phosphoric monoester of formula (I1), according to

claims from 1 to 14.



. e

substrate is conprised between 0.2 and 10 g/ nR2. 14. Process according to
wclarms 1 to 13, wherein after the application of the conposition the

- material is submtted to thermal treatnent at a tenperature higher than
" [err]. 15. Conposition conprising a functionalized (per)fluoropoly-
oxyal kyl ene with sil oxane groups of forrmula (I) and a phosphoric.

nonoest er of formula (11), according to clains from1 to 14.
ABSTRACT

PROCESS FOR IMPARTING OIL- AND WATER-REPELLENCY TO TEXTILE

FIBRES, SKIN, LEATHER ‘AND THE LIKE.

A process is described for imparting 0il- and water-repel-
lencj to textile ibers, skin, leather and the like, wherein a
composition comprising a functionalized (per)fluoropolyoxy-
alkylene with siloxane groups and a phosphoric monoester
derived from a (per)fluoropolyoxyalkylene is applied on said
materials. As dispersing agent, an'hydrophilic organic sol-
vent (for instance an alcohol), optionally in admixture
with water can be used. Limpid, stable and.easily'dilutable
formulations are thus obtained, which are capable of impart-
ing very good properties both of o0il- and.water—repellency.
Such properties keep for a long time also after washing'both-
in water by means of detergents and by dry cleaning with or-

ganic solvents.



