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PROCESS FOR IMPARTING OIL~ AND WATER-REPELLENCY TO TEXTILE

FIBRES, SKIN, LEATHER AND THE LIKE.

The present invention relates to 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 so called “coat"). Such products, howe-
ver, do not exert any oil-repellency_effect: | |

Formulations fof the treatment of fibrous materials
based on fluorinated products are also known, which allow to
obtain both o0il- and water-repellency properties. See for
example compositions cohprising' fluoropolyacrylates in US
patents 3,818,074 and 4,426,476. Said products are essen-
tially.filming polymers wherein the fluorinated component is
not able to give stable bonds with tAe substrate, wherefore
they result scarcely resistant to washings, and in particular

to dry cleanings with chlorinated organic solvents. Moreover,

owing to the poor adhesion to fibers, the applied products
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can be easily removed due to a friction and/or pressure
mechanical action.

The Applicant has now surpriéingly found that it is
possible to impart to textile fibers, skin, leather and the
like, high oil- aﬁd watér—repellency properties, which sub-
stantially remain unchanged even after washing both in water
with detergents and by dry cleaning, by application on said
substrates of a composition comprising a functionalized
(per)fluoropolyoxyalkylené witﬁ siloxane groups and a pho—
'sphoric monoester derived from a {per)f;uoropolyoxyalkylene,
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 compriseé applying on said
substrates a composition comprising a functionalized (per)-
fluoropolyoxyalkyleﬁé with siloxane groups having the formu-
la:

R,~0-CFY~L-Si (R;),(ORy)5.s (I)
wherein: | |
R, is a (éef)fluoropolyoxyalkylene chain;- Y is —F.or -CFy; L
is a divalent orgénic group; R1land R,, equal to or different
from each other, are seleted from Cy%%:alkyls, optionally

containing one or more ether bridges, C,-C,, aryls, alkylaryls
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or arylalkyls C,-C;,; « is an integer from 0 to 2, preferably
it is zero or 1;
and a phosphoric monoester having formula:
0
[R’,~O-CFY'-L’-0], '13(0_'2")3_,, (IT)
wherein:

R’; is a (per)fluoropoiyoxyalkylene chain; Y’ is -F or —CF3;
L’ is a divalent 6rganic group; B =1, 2% is selected from:
H*, M" wherein M is an alkaline metal, N(R;),” wherein the Rs.
groups, equal to or different from each other, are H or C,-C,
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 phosphoric monoesters of formula (II) are known pro-
ducts; the preparation and the uée.thé:eof for the surface
treatmeﬂt of porous qeramic materials are deséribed in EP

application 603,697.

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



ferent from each other, are meant divalent, preferably non

fluorinated,7orgaﬁic groups. In particular the L group can be

selected, for instance,.from:

' '(a) -CH,- (OCH,CHR, ) ,-, wherein: n is an integer from 0 to 3;
R4.is -H or ;CH3§

(b) -CO-NR;R,~, wherein Rs' is H or a (-C, alkyl; R, is a
C,~Cg alkylene, or a —(CHZ)pNH(CHZ)q- group wherein p, q
are integers from 1 to 4. .
The L’ group can be selected, for intance, from:

(a') —Cﬁa—(OCHZCHR7)n—, wherein: n has the above meaning, R, is
-H or -CHy;

(b’) -CO-NRgR,~, wherein R, is H or a C;-C, alkyl; R, is a. Cy-
Cq alkylene;

The (per)fluofopolyoxyalkylenic 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, statistically distributed alqng the chain, se-
lected from:

(CsF0); (C,1F,0); (CFYO), wherein Y is -F or -CFy;
(CXZ-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
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the following classes:

(b)

(c)

(a) T-—O-—(CFZCF(CF:,‘)O)M..(CFYO)n.-CFZ.O— | (II1)

wherein:

T is a (per)fluoroalkylic group sélected from:

~CFy, -C,F, -CsF,, -CF,Cl, ~C,FCl, -CFCl; Y is -F or
-CF;; 2% is -F, -Cl or -Cfs; m and n are such numbers
thét the n' /m ratio is comprised between 0.01 and 0.5
and the number avarage molecular weight i; is comprised
in the range indicated.above;

T1-0- (CF,CF,0) 2(CF,0) 2-CFz’- (IV)

wherein:

T! is a (per)fluorcalkylic group selected from:

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

~are such numbers that the g?/p® ratio is comprised

bétween 0.5 and 2 and the molecular weight is comprised
in the range indiéated abo&e;

T!-0- (CF,CF (CF;)0) ,~ (CF,CF,0) .- (CFX''0) -CF2!!- (V)
wherein: | |

T is a (per)fluoroalkylic group selected from:

-CFy, -C,Fs, -CgF,, -CF,Cl, -C,F,Cl, -CFCl; X" is -F or
~-CFy; 2U is -F, ;Cl or -CF;; r, 8 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
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molecular weight is comprised in the range indicated
above; |
(d) TH!-0-(CF(CF;)CF,0),~CF(CF;)~ wherein: T is -CF, or
-C;F;; u is an integer such that the molecular weight is
comprised in the range indicéted above;
(e) TH-0-(CYVZV-CF,CF,0),-CYV2V¥-CF,-  (VII)
wherein:
YY and 2" , equal to or different from each other, are
F, Cl or H; TV is -CFy;, -C,F5 or -CF,; v is a number
. such that the molecular weight is comprised in the range
indicated above;
(£) TY-O—( CFZCFZO)H—CFZ—
wherein:
T 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
(IT) with B=2, ahd/or a phosphoric triester corresponding to
the formula (II) with B;B, in such amounts that the content
of monoester is at least equal_tO'SO% by ﬁoles.
The phosphoric monoester of formula (II) can be utilized

both in acid form (Z' = H'), and salified with an hydroxide of
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an alkaliﬁe metal (Z*. = M', with M = Li, Na, K, etc.) or with
ammonia or with an amine (Z* = N(Rs),"). The R gfoups can be
optionally substituted wiﬁh hydroxyls or cén be 1inked each
other so as to form a ring on thé nitrogen étom, for instance
of morpholinic type. |

As dispefsant for siloxane derivatiﬁes (I) and phospho-
ric monoesters (II) an hydrophilic 6rganic'solvent, optio-
nally in admixture with water, is preferably used. The hydro-
lphilic 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, optionally having an etherified hydrox-
vl, 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-
'solvent is general;y from 1:10 to 50:1, preferably from 1:1
to 40:1. In particular, in case of more diluted compositions,
such a ratio is preferébly 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 is generally from 0.5 to 20% by weight,

preferably from 1 to 10% by weight. It is also possible to-
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prepare formulations with higher concentrations, bu£ this
would damage the stability.ahd/or the dilutability of the
formulations themselves. From the application point of view,
in order to make the treatment easier and obtain a better-
unifbrmity in the distribution of the fluorinated products on
the treated substratuﬁ, it 1is 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 phosphori& monoester of formula (II) and
siloxane derivative of formula (i) can generally range
~between 1:30 and 20:1. 1In case water is present, such a ra-
tio is preferably comp;ised 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 dispérsiqns of the si-
loxane deriﬁatives of férmula (I), without addition of a pho-
sphoric monoester (I1), are very unstabie(‘both in pure hy-
drophiiic organic solvehts and in mixtures thereof with wé—
ter. Moreovér, after theif application, in order to obtain a

good fixing of the fluofinated product on the substrate, it



is necessary to carry out é'hot treatment iﬂ.a humidity satu-
red atmosphere. In order to speed up.such fixing it can be
suitable to add to the agueous phase an acid, which however
makes the formulation even less stable, fa&ouring the preci-
pitation of curing products..

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

Unéxpectédly, 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 conéentration is obtai-
ned for the application on the material to be tfeated,
After such appliéation, optimal properties both of o0il- and
water-repellency aré obtained,.without ha&ing to use particu-
lar post—treatments and/or the addition of acids iﬁ the aqu-
eous phase. Such properties are maintained for a long time,
even after wash.ng both in'water with detergents and by dry
cleaning with organic solvents, in pafticﬁlar chlorinated or-
ganic solvents.

Moreover, the application of said formulaﬁions allows to

maintain unchanged the "coat" proper of untreated materials,
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a particularly important characteristic in case of materials
for which a high softness, sucﬁras wool, polyester/cotton,
skin, is required.

The preparation of the compositioné object of the pre-
sent invention can be carried out by mixing under stirring
the fluorinated products in the hydrophilic organic solvent,
until a limpid and not very.lviscouS'system is obtained. In
case also water is preéeﬁt,'it is preférable to use the fol-

lowing method: (a) t6 mix under stirrting the fluofinated
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 viscoqs formulation is obtained;
(c) to quickly add additional water so as to obtain a formu-
lation having low wviscosity. Depending on the kind of the
substrate to be treated, the composition can be further dilﬁ—
ted with the organic sol&ent and/or water, so.as to make the
application thereof easier and uniform.

The compdsitions object of the.present invention can be
applied on a wide range.of substrates, such as fabrics of na-
tural or artificial fibers, having as such both high hydro-
philicity (for instanee cotton, viscose, etc.) and low hydro-
philicity (for instance wool, polyaﬁides, polyesters, etc.)

or also skins, leather and the like.
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The total amount of fluorinated products to be applied
to obtain a satisfactory effect depends of course on the type
of tfeated_ shbstrate (composition, su;face :configuration,
etc.). Global low surface concentrations, usually comprised
between 0.2 and 10 g/mz,,preferably between 0.5 and 5 g/m%
are generally sufficient. In any case, depending on specifiﬁ
conditions, it is sufficient for a skilled man to carry.out
some tests to staﬁe the optimal amount to be applied.

The composiﬁions object.bf the present invention can be
applied on the substraﬁe with conventional methods, such as
dipping, épray, roll coating, etc. After the application, the
excess 1is 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 producté and the
substrate, it is particulafly advantageous to carry out a
tﬁermal treatment at a temperature higher than 100°C, gene-
rally from 100° to 180°C, for a'timé which can range, for
instandé 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



12

tfeated substrates have been evaluated according to procedé
ures mentioned hereinafter. |
Water-repellency

It ié evaluated tne absorption, in different and subée—_
quent tests, of various solutions water/isopropanol having
ratios by-volume COmprised .from 100/0 to 0/100, as reported
in Table la according ;o the following method.

Four drops with a diameter of about 3 mm of the isopro-

- panol/water solution are dépositmﬂ on a sample of treated

substrate having 5 x 5 cm. The behaviour_of the four drops is
obsefved for a time of 30 sec. If for three drops out of four
drops no absorption occurs or anyway darkening of the contact
surfa;e between material and drop is not observed, one pas-
ses to the subsequent solution with higher conteﬁt of isopro-
panol. The water-repellency index, in a scale from 0 to 10,
corresponds to the value reported in Table la reiating 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 liquids having surface

tension comprised between 31.5 and 19.8 dyne/dm, listed in
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Table 1b, following what provided for by AATCC Test Method
118-1972. |
Four drops with a.diameter of about 3 mm of the hydro-
carbon liquid are deposited on a sample of treated substénce
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 fpur drops no
absorption occurs or anyway darkening of the contact surface
between matgriai and drop is pot_observed, one ﬁaésééktb the
subsequent liquid having lower surface tension. The oil-re-
pellency index, in a scale from 1 to 8, corresponds'to the
value reported in Table lb relating to the last liquid tested
that has not given absorption and/or darkening. The greater

the index value_fhe greater the oil-repellency effect.
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TABLE 1la
SOLUTION WATER-REPELLENCY
H,0/i-Pr/OH INDEX
(vol/vol)
100/0 0
90/10 1
80/20 2
70730 3
60/40 4
50/50 5
40/60 6
L 30/70 7
: I 20/80 8
10/90 9
0/100 _ 10
TABLE 1b
LIQUID SURFACE TENSION OIL~-REPELLENCY
(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 ]
i n-tetradecane 26.4 4
n-dodecane 24.7 5
n-decane 23.5 6
n-octane 21.4 7 "
-'i n-heptane 19.8 8 “
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RXAMPLE 1

In a glass container, equipped with magnetic stirrer,
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™ ¥
chain (formula III), having M, = 700, M/M, = 1.3,
m’/n’ = 20 (ﬁw being the average molecular weight by

weight); the remaining 10% being formed by a mixtufe of
the corresponding diester (B=2) and triester (B=3);

2,5 g of a silogane derivative corresponding to the for-
mula (I) with: L = -CO-NH-(CH,);~; a = 0; R, = -CHs;
R, = Galden’® Y chain (formula (IIi)), having M, = 700,
M/M, = 1,3, m/n = 20.

After addition of 15 g of 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, afte: 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
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storing of over 4 months.

The so obtained formulation was diluted with additional
water in 1:1 ratio by weight, so as ﬁo obtain the follo@ing
final composition: 5.0§'by weight of fluorinated products,
~7.5% by weight of isopropanol, 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 séc, then
dripped for 1 min and put in a stove at 170°C for 10 min,
and.then cooled at room température. A surface concentration
of fluorinated products equal to 5.0 g/m?® was thus obtained.
Then the water- and oil-repellency were evaluated according
to what described ébove. The results are reported in Table 2.
BEAMPLE 2

Example 1 was repeated by apélying the same formulation
on a polyester/cotton cloth having a basis weight equal to 80
g/mz_, 80 a to obtain a surface -concenﬁration equal to 1.6

g/m?. The results are reported in Table 2.

-

BXAMPLE 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
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products, 3.0% by weight of isopropanol, 95.0% by weight of
water. A sample of the polyester/cotton cloth of Example 2, 5
cm x.5 cm, was dipped into 10 ml of.formﬁlation for 30 sec,
then dripped for 1 min and put in stove at 150°C for 2 min
and finally cooled.at room temperature. A surface concentra-
tipn of fluorinated products equal to 0.6 g/m® was thus ob-
tained . The water- and oil-repellency.were reported in Table
2.
EXAMPLE 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

a 5% by weight in water solution of Dixan‘®

(the Dixan con-
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.ml of water, under stir-
ring at room temperature for 15 min té eliminate the surfa-
ctants, and then dripped and dried on a plate at 100°C for 2
min. After treatment in stove at 170°C for 10 min and subse-
quent_cooling at room temperature, thé water- and oil-repel-

lency were evaluated on the sample. The results are reported

in Table 2.
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B LE S5

Example 4 was fepeated by .using a sample of po-
lyester/cotton treated accerding to Example 2. The results
are reported in Table 2.
EXAMPLE 6

Example 4 was repeated by using a sample of the same
cloth of polyester/cotton.treated according to Example 3. The
results are reported iﬁ Table 2.
EXAMPLE 7

'In a glass coneainer, 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 ﬁono—
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 then.added 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 fofmulatien cohtaining 10% by weight of
fluorinated products, which reeulted to‘be limpid and stable
after store of over 3 months.

The so obtained formuletion was diluted with additional

water in 1:1 ratio by weight, so as to obtain the following
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final composition: 5.0% by weight of fluorinated products,
10.0% Dby weight of isopropanol, 85.0% by weight of water.

Such formulation was then applied, according to the pro-
cedure described in Examéle l, on a sample 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 repofted
in Table 2.
EXAMPLE 8

'Example 7 was repeated by épplying 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 equal to 1.6 g/m?. The water- and oil-repellency values
are reported in Table 2.
BXAMPLE 9

In order to_evaluate the resistance of tﬁe treatment ﬁo
&ater washing with surfaétahts, Example 7 was repeated by
applying the same 5% by weight fdfmulation_on a sample of the
same polyamide cloth.  The applicaﬁion and the subsequent
washing with surfactants wére carried oﬁt-according to what
described in Example 4. The results are reported in Table 2.
BXAMPLE 10

'Example 9 was repeated by using a sample of the same
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pPolyester/cotton cloth treated according to Example 8§,

results are reported in table 2.



TABLE 2

olIL-

EX. RATIO CLOTH FLUORINATED PRODUCTS CONC. WASHING WATER-
(ID/D in formulat. on clgth REPELLENCY REPELLENCY
(w/w) (% by wt) (g/m") )

1 polyamide 5 | 5 ‘no 2 6

2 polyeste.r/cotton 5 no 2 6

3 3:1 pol}ester/cotton 2 0.6 . ho 2 6

4 ) polyamide 5 5 yes: 2 6 .

5 polyester/cotton 5 . yes 2 6

6 polyester/cotton 2 0.6 yes 2 5

7 polyamide 5 . 5 no 2 6

8 polyester/cotton 5 1.6 no 2 6

9 2:1 polyamide 5 5 yes 2 6
| 10 polyester/cotton 5 1.6 yes 1 5

TC
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. BEAMPLE 11

Following the method described in Example 1, a formula-
tion was prepared formed by: 10.0% by weight of the fluorina-
ﬁed products of Example 1, i.e.'phosphofic 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/mz; The valaues of the
water- and oil-repellency indexes are reported in Table 3.
BEAMPLE 12

In order to.evaluate_the'resisténce.of:the treatment to
water washing with surfactants, a sample of polyester/cotton
treated according to what described in éxample 11 was washed
in water with surfactants (of'Ex. 4) following the procedure

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



23

gg;ggns 13

In order to'evaluate the resistance of the treatment to
dry cleaning with chlorinated organic solvents, a sample of
po;yester/cottbn tréated-according to Example 11 was dipped
in a container éontaining 100 ml of trichloroethylene at
80°C énd kept under dtirrins for 10 hin.After evaporation of -
the solvent 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 fluorobolyacrylates,
called Scbtchgugrd“’ FC-3569 (5% by weight of surfactants,
25% by'weight of dry). The surface concentraﬁion on the
cloth of fluorinated product was equal to 0.3 Q/mz. The wa-

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

ﬂ EX. APPLIED | . WASHING WATER- oil~
_ PRODUCT REPELLENCY REPELLENCY
11 | phosphoric no 2 6
L monoester + '

12 siloxane vith surfactants 2 1)
derivative

13 _ dry 1 5

14* | scotchguard® no 4 5
FC-3559

15" - dry 0 0

* comparative

-] 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 isopropanol 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.
BEANPLBS 20-23 (comparative)

In a'glass container, equipped with ﬁagnetic stirrer,
5.0 g of the same siloxane derivative (I) of Example 1 were
diluted into 95.g of isopropanol. Such a mixtﬁre, which gave
instability probiems after about+ one month from the prepara-
tion (ﬁrecipitation of the fluorinatéd product), was utili-
-zed to treat the 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
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stove full of steam at 170°C for 10 min, and finally cooled
at room temperature. A surface concentration of fluorinated
products equal to 5.0 g/cm? was thus obtained. The water- and
oil-repellency indexes were then evaluated according to ﬁhat

described above. The results are reported in Table 4,



TABLE 4

b ——
EX. APPLIED CLOTH FLUORINATED PRODUCT CONC. WASHING WATER- 0IL-
PRODUCT in the formul. on the clpth REPELLENCY REPELLENCY

(%) (% by wt) (g/m") :

16 polyasaide 5 5 no 0 6

17 phosphoric polyester/cotton 5 1.6 no 0 5
monoester )

18 polyanide 5 5 yes 0 2

19 . polyester/cotton 5 1.6 yes 0 1

20 polyamide 5 5 no 2 3

21 siloxane polyester/cotton 5 1.6 no 2 4 "
derivative

22 polyamide 5 5 yes 2 4

23 polyester/cotton 5 1.6 yes 2 4

24 | calden™® v polyamide 5 5 no 0 0

25 polyester/cotton 5 1.6 no 0 . 0

(*)

comparative

9¢
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BXAMPLES 24-25 (compérative)

Examples 1-2 were repeated by using, instead of the for-
mulation comprising the siloxane derivative and the phospho-
ric monoester, a 5.0% by weight solution.of trichlorotrifluo-
roethane of an unfuﬁctiénélized Galdenm)lY, corresponding to
the formula (III) with CF; terminal, having M, = 1500, obtai-
n;d by fraétional distillation of thé corresponding commer-
cial prodﬁct; The water- and oil-repellency values are repor-
féd in Table 4.

BRAMPLE 26

The formulation prepared according to Example 11, dilu-
ted 1:5 with water so as to have a concentration of fluorina-
ted products equél to 2.0% by weight, was used to treat a
sample of-woollen cloth, having a basis weight equal to 280
g/ﬁ? 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 temperatu;e, on the sample, which showed a
céncéntration of fluorinated products equal to 2.0 g/m?, the
water- and oil—repeliency indexes were evéluated. The results
are réported in Table 5.
BEAPLE 27

In order to evaluate the resistance of the treatment to water
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washing with surfactants, a woollen s&mple treated according'
to Example 26 was. washed in water with surfactants following
the procedure described in Example 4. The water- and oil-re-
pellency values are reported in Table 5.

BEMMPLES 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 mix;ure was
stirred for about 1 min'up to a coﬁpletg dissolution of the
siloiane 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 isopropanoi. | |

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

BEMPLES 30-3; (coﬁparative)
In a glasé container, equipped with magnetic stirrer,

2.0 g of the same siloxane (I) derivative of Example 1 were
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diluted into 98.0 g of isopropanol. Such mixture was utilized
for treating a sample of the same woollen cloth of Example 26
according to the procedure described in Examples 20-23.

The water- and oil-repellency values are reported in Table 5.

'TABLE 5
EX. APPLLIED PRODUCT WASHING © . WATER~ OIL-
REPELLENCY REPELLENCY
26 phosphoric monoester no 5 6
+ siloxane derivative
27 yes 5 3
28* siloxane derivative + acetic no 3 6
acid :
29* yes 3 3
30* siloxane derivative no 2 0
31" - yes 1 0
ey :
* 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 Example 1 were'introduced. After ad-
dition of 8 g of isopropanol, the.mixtﬁfe'(weight ratio.pho—
sphoric monbestér/silane amide (II)/(I) = 1:29) was kept un-
der stirring until a limpid formulation, dilutable with iso-
.propylic alcohol was obtained, containing 29% by weight of
fluorinated products. The formulation was then diluted in‘

ratio 1:10 by weight with isopropanol, so as to obtain a con-
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centration equal to 2;0% by wéight.

The so obtained formulation was then applied on a cotton
cloth, having a basis weigﬁt équal to 160 g/m?, accordin§ to
the procedure described in Example 1, so as to obtain é sur-
face concentration of fluorinated products equal to 0.9 g/m?.
The water- and oii—répéliency indexes were then evaluated
accﬁrding to what described above. The results are feportéd

in Table 6.

BRAMPLE 33
In order to evaluate the resistance of the treatment to water
washing with surfactants, 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 Qalues are reportéd.in Table 6.
BEAMPLE 34

A5 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
Exam?le 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 fhe 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
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a surface concentration of fluorinated produéts,equal to 0,3

g/mﬁ, the water- and oil-repellency indexes were evaluated

according to what described above. The results are reported

in Table 6.

EXAMPLE 35

A 5 cm x 5 cm sample of skin "nabuk” type, having a ba-

sis weight equal to 980 g/m* was treated as described in E-

xample 34 with the same formulation of Example 11 (2.0% by

weight of fluorinated products). The water- and oil-repelé

lency indexes determined on the so treated sample, having a

surface concentration of fluorinated

g/m?, are reported in Table 6.

TABLE 6

prdducts equal to 0.5

E——
EX. TREATED
MATERIAL

FLUORINATED PRODUCTS

CONCENTRATION
formul.  substratym
(% by wt) (g/m™)

WASHING

WATER-RE~
PELL.

oIL-
REPELL.

32 , no 4 5
cotton 2 0.9
33 yes 3 3
34 skin “soft lea- 2 . 0.3 no 2 2
ther" |
ﬂ 35 skin “nabuk" 2 0.5 no 1 4 “
e
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CLAIMS

Process for impérting oil- and wgter—repellency to tek—
tile fibers, skin, leather and the like, which comprises
applying on said substrates a composition comprising a
functionalized (per)fluoropolyoxyalkylene with siloxane
groups having the formula:

Rf—O-CFf—L-Si(R.l )a(OR,) 3¢ | I( I)

wherein:

Ry is a (per)fluoropolyoxyalkylene .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.,—C6
alkyls, optionally containing one or more ether bridges,
C¢-Cqo aryls, alkylaryls or arylalkyls C,-C,,; « is an in-
_tegerlfrom 0 to 2;

and a phosphoric monoester having the formula:

[R'4~O0-CFY'-L’-0], : (072%)34 (II)

 wherein:

qu. is a (per)fluofopglyoxyalk}léne chain; Y’ is -F
or -CF;; L' is a divalent organic group; B = 1, z* is

selected from H', M' wherein M is an alkaline metal,

N(R,;)," wherein the R, groups, equal to or different from
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each other, are H or C1—C; alkyls.

Process according to claim 1, wherein in formula (I) «a

is 0 or 1.

Process according to claims 1,2,l 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 -CHy;

(b) -CO-NRsR,-, wherein_Rs'is_H or a C,~C, alkyl; R, is a
C,-C; alkylene, or a - (CH,) )NH(CH,),- group wherein
P, q are integers from i to 4; |

and L’ group is selected from:

(a’) -CH,-(OCH,CHR;) -, wherein: n is an integer from 0 to
3;, R, is —ﬁ or -CHy;

(b') -CO-NRjRg-, wherein Ry is H or a C,-C, alkyl; Ry is a
C,-Cg alkylene. |

_Process according to cl_aims 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 fepetitive_ units, statiétically .distributed

aloﬁg, the chain; selected from:

(CsF0); (CF,0); (CFYO), wherein Y is -F or -CFy;

(CXz-CF,CF,0), wherein X and Z, equal or different from
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each other,-are F, Cl or H.

Process accérding to-claims 1 to 4, wherein the siloxane
derivative (I)- and the phosphoric monoester (II) are
dispersed in an hydréphilic organic solvent, optionally
in admixture with water.

Process according to c¢laim 5, wherein the hydrophilic
organic solvent is selected from: aliphatic alcohois
having from 1 to 4 carbon atoms; aliphatic glycols hav-
ing from 2 to 6 carbon atoms, having optionally an
etherified hydroxyl;.ketonés or aliphatic'esters-having
from 3 to 10 cafbon atoms.

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.

Process according to c¢laims 1 to 7, wherein the.total
concentration of the fluorinated'products of fdrmula (I)
and (II) in the composition is comprised between 0.5 and
20% by weight.

Process according to cléim 8, wherein the total concen-
tration of the fluorinated products of formg;a (I) and
(II) in the composition is coﬁprised between 2 and 5% by

weight.
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14.

15.
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Process according to claims 1-9, wherein in the composi-
tion the weight ratio between phosphoric monoester (II)
and siloxane derivative (I) is comprised bwetween 1:30

and 20:1.

Process according to claim 10, wherein in the composi-

tion water is present and the weight ratio between pho-

sphoric monogster (II) and siloxane derivative (I) is
comprised between 1:5 and 10:1.

Process according to claim 10, wheréiﬁ 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.

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

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.
Composition comprising a functionalized (per)fluoropoly-
oxYalkylene with siloxane groups of_formula (I) and a
phosphoric monoester of'forﬁula (I1), according to

claims from 1 to 14.



