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Abstract

Lubricating compositions having high

antiwear properties and comprising

A) from 100 to 0.1%, preferably from 10 to 0.5% by

weight of a polyether of general formula

TO(CFZOJN(CFZCFZO)n(CFzCFD)s(CFO)pT' (1)

|

CF3 CF3
where:

T, T' either the same or different from each other are
inert end groups -CFZX, -C2F X, -C3F6x or fluorin-
ated reactive end groups containing carboxylic and/
or alcoholic and/or ketonic and/or amidic and/or

aminic and/or alkoxylic, at

least one of T and T' being one of said reactive

end groups;

m, n, s, p = integers such that the polyether has an aver-

age molecular weight ranging from 1,000 to

100,000, with the proviso that, when none of them
is zero, s/p is about 10, s/n ranges from

0.5 to 1.5, n/m is about 10, while when n is
7ern. s/n is about 10 and s/m is about 20,

while when s, p are zero, n/m ranges from

0.6 to 2;



B) from 0 to 99.9%, preferably from 90 to 99.5% by weight

of a perfluoropolyether having non-reactive end groups.

The lubricating compositions of the pres-
ent invention, can be used, with proper thickening
agents, also for formulation of lubricating greases hav-

ing high antiwear properties.
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The present invention relates to compositions based
on perfluoropolyether compounds, endowed with lubricating

characteristics and improved antiwear properties.

From Italian patent application No. 20,322 A/86 it
is known the use of fluid perfluoropolyethers endowed with a
kinematic viscosity ranging from 8,000 to 40,000 cSt at 20°C
---- as lubricating oils or components of perfluorinated

lubricating greases in order to obtain lubricants having a

low friction coefficient.
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In said patent application it is proved that it

ain a 1OW friction coefficient from

i< not possible 1O obt

perfluor0p01yethers of the straight type endowed with 2

low kinematic viscosity, for example of 30-250 cSt.

On the other hand it 1S found that the antiwear

properties of a perf]uorOpolyether cannot be directly cor-

as such properties do

not improve as the viscosity increases.

from Italian patent application No.

additives for lubri-

’ tly correlated to the antirust properties.

the antiwear characteristics

to the ones

of the mine

the practical applications of the lubricanis.

ant has NOW found that lubricants con-

The Applic

sisting of fluoropolyethers having gen

(1)
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hereinafter, containing the fluoropolyethers of formula (1)

as additives, exhibit better antiwear properties.

In formula (I), the perfluorooxyalkylene units hav-

ing indexes m, n, s, p are randomly distributed along

the chain.

The coefficients m, n, s, p in the structure of
formula (1) are integers such that the products comprised in
said structure exhibit an average molecular weight in the
range from 1,000 to 100,000, but preferably from 2,000 to

5,000. When none of such coefficients is zero, the s/p ratio
is of about 10, the s/n ratio ranges from 0.5 to 1.5 and the
n/m ratio is of about 10. When n is equal to zero, s/p is

about 10, while s/m is about 20; when s, p are equal to zero,

n/m ranges from 0.6 to 2.

Perfluorooxyalkylene units of formula (-CFZ-CFZ-

CFZO) and/or (-CFZCFZCFZCFZO-) can also be present in the

structure of formula (1).

End groups T and T', either the same or different
from each other, are comprised in the group of inert end

groups of formula CFZX-, C2F4X-, C3F6X- and in the group

of fluorinated reactive end groups containing carboxylic, al-
coholic, amidic, ketonic, aminic, alkoxylic,
among which, for example, are cited the ones of formula

-CFZCOOH, -CF-COOH,

CF3



-CFCONR,R,,

CF3

wherein:
X = F, C1;

R]’ 2

- 5 -
-CFZ-C’//OH
| \on
CF,
-TF-CHZOH, -CFZTHOH,
CF3 CF3

-CF_-CO0 HAT,

2032025

-CF_CONR

o CONR,R

2’

OH

/

-CFZ'?‘~0H.HNR R,

172
CF3

CF-CO0 HAY

CF3

R the same or different from each other, are H or alkyl,

alkylaryl, aryl radicals, optionally containing subs-

tituents such as,for example, -OH, halogens, or they

can form with N a heterocyclic radical, which can con-

tain also other heteroatoms such as 0, S, P;

o

A means a primary, secondary or tertiary amine or a

heterocyclic hase, optionally containing also other

heteroatoms such as 0, S, Pj

Y = -OCH3,

- NH -NR.R,

2’ 12

on condition that at least one out of T and T' is one of the

abovesaid reactive groups;

or. when coefficients s, p are zero, T and T', the same or
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- B =
differen from each other, 1re groups

-CF,=CH

o"CH,OH, «CF ,~COOH, “CF,=CN

2

The products of structure () are obtainable from

the precursors of general formula :
LO(CFZO)m(CFZCon)n(CFzTFO)’(TFO)pL° (11)

CF3 Cfa

whéere m, n, 8, p, X have the same value as defined herein-
before, while L, and L', the same aor different from each other,
are comprised in the group of inert end groups of formula
-CXFz, -caxp4, -CSXFe where X= F, Cl and in the group of-

reactive end groups of formula:

'CF .cOF' CFCOF.

2
lr, .
'CFz'? « 0,  -CF,-CF,-COF, CF , 0COF, =CF ,CFOCOF,
CF, CF,
-CF-CFZOCOF,
L.
at least L. or I.' heing ane of such reactive aond groups.

[n the structure of formula (I1), also groups
(-CFZCFZCon-) and/or (-CFZCcmFZCF20~) can be prqsont,'

The precursors of formula (I]) are preparable ac-
cording to known techniques, by reaction of one or more por~
haloolefins, such as e.q. tetrafliuoroethylene, hexafluofo-
propene, chlorotr1f1uoroethylone, with oxygen in the pres-

ece of ultraviolet radiations, at temperatures of from
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-80° to +40°C, in the presence or in the absence of sol-
vents, and by subsequent heat-treatment, at 200-250°C, of
thé'products SO 0btained in order to decompose the peroxide
groups (-0-0~), if any, present therein.

In the structure of formula (II), X is F when n
has velue zero, while when s, p are equal to zero, the re-

active end groups are constituted by -CF_.COF, and X is F

2
or C1.

The products of structure (I) can be obtained
from those of structure (II) either directly or by reaction
df ihé'réactive end groups present in the latter with pro-
per reagents, such as H,0 or amine NHR.R

2 1°2°

conversion of the resulting groups to yield alcoholic

or by further

groups, by reduCtion of the corresponding carbﬁxylic groups,
nitrile groups, by dehydration of the corresponding primary
ami1dic groups,and quaternary ammonium carboxy]ated groups
by treatment of the carboxylic groups with amines.

The above-mentioned compounds of formula (I) can
be used, besides as such, as-additiveé which prohote the

antiwear properties in perfluoropolyethers belonging to one

of the following classes:

1. A O(CFZ-EFO)m(CFXO)n-A
CF3

where X 1s -F, =CF A and A', the same or different

33
from each other, can be -CF3, C2F5, CaF 5. Units
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(CF,CF(CF4)0) and (CFXO) are randomly distributed along the

3

perfluoropolyether chain, m and n are integers such that
the m/n ratio ranges from 20 to 1,000 and the perfluoro-
polyether viscosity ranges from 10 to 4,000 cCst.
These perfluoropolyethers —are obtained by photo-oxid-
ation reaction of hexafluoropropene according to the pro-
cess described in British patent 1,104,482, and by suc-.
cessive cohversion of the end groups into inert groups
according to the process described in British patent
1,226,566,

2. C3F7O(TF-CF20)m~B

CF3
where B can be -CZFS, -C3F7, and m is a positive inte-
ger such that the product viscosity i1s 1in thé range of
the values indicated above for class 1.
These compounds are prepared by ionic oligomerization of
the hexafluoropropene epoxide and successive treatment
of acyl fluoride (COF) with fluorine according to the pro-

—h

cesses indicated in U.S. patent 2,242,218.

CF3 CF3 5

where m in an integer such that the product viscosity 1s
in the above-specified range.
These products are obtained by ionic telomerization of the

hexafluoropropene epoxide and successive photochemical di-
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merization of acyl fluoride, according to the processes

described in U.S. patent 3,214,478,

A'0L CF CF(CF3)0:7m-(C2F40)n(CFXO)qA

4

where A and A', the same or different from each other,

can be -CF ~-C,F -C,F

3 oF s 3 7; X is -F, -CF

3; m, n and

q are integers and can be also equal to 0, but in any
case they are such that the perfluoropolyether viscosi-
ty 1s in the range indicated hereinabove,

These products are obtained by photo-oxidation of mixt-

ures of C3F6and C2F4 and successive treatment with fluor-

ine according to the process described in U.S. patent

3,665,041.

CFBO(C2F4O)D(CF20]q-CF3

where p and q are integers like or different from each
cther, with the p/q ratio being comprised between 0.1

and 5, and such that the viscosity 1s in the above 1in-

dicated range.

These perfluoropolyethers are prepared by photochemical

oxidation of C2F4 according to U.S. patent 3,715,378 and

subsequent treatment of the photo-oxidation product with
fluorine according to U.5. patent 3,665,041,

AO-(CFZ-Crz-CFZO)m*A

where A and A', the saimne or different from each other,

can be -CZFS, ~C3F7, and m is an integer such that the

product viscosity is in the range of the above-indicated
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values,

These products are obtained according to European patent

No. 148,482,

7. DO-(CFZ-CFZO)rD

where D and D', the same or different from each other,
can be -CF3, =-CoFg, and r is an integer such that the
product viscosity is in the abovesaid range of values.:

These products are prepared according to U.S. patent

4,523,039. |
3. TFa Tf e
R ¢ ?“—-o——-f—-T-—-o R* ¢
CF, Re Re n

is F

‘where R'f 1s a perfluoroalkyl, n is at least 8, Rf

or a perfluoroalkyl.

These perf]uoropolyethérs are described in PCT patent ap-
plication WO 87/00538.
- Other basic fluids,which can be additioned with

the compounds of formula (1), can be, besides the ones cited

hereinbefore, paraffinic and/or aromatic mineral oils, poly-

olefins, siliconic and fluosiliconic fluids, and polyphos-

phazenes,

The perfluoropolyethers of classes from 1 to 8 cit-

ed hereinbefore have perfluorcalkyl inert end groups, are

liquid with a very low vapor tension and exhibit a viscosity,

at 20°C; generally ranging from 50 to 100,000 cSt, preferably

”‘
,,,,,,
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from 100 to 2,000 cSt. The avove-described products of form-

- 11 -

ula (I) are soluble in these fluids.

Thus, object of the present invention is the use,
as antiwear lubricants, of compositions comprising from 100
to 0.1%, but preferably from 10 to 0.5% by weight of a poly-
ether of formula (I) cited above, and from 0 to 99.9%, but
oreferably from 90 to 99.5% by weight of a perfluoropoly-
ether (basic fluid) belonging at least to one of classes 1
to 8 illustrated hereinbefore.

The following examples are given to illustrate
but not to limit the scope of the present invention.

Said examples refer to the characterization of
lubricating o0il. comprising perfluoropolyethers of the above
cited classes 1 to 8 and/or fluoropolyethers of general
formula (1I).

The lubricating oils of such examples, consisting
of ,or containing or not containing the perfluoropolyethers
of said formula (I), have been characterized, as regards
their antiwear properties, by means of the four ba1; wear
machine, ASTM D 41728 method, under those operative condi-

tions, under which a mixed lubrication occurs.

Summary of the utilized measurement method

Mﬁm

Three steel balls (0.5 in. diameter) were fixed in

a proper container and coated with the lubricant to be evalu-

ated. -



A=, N

2032023

- 12 -

A fourth ball of the same type as the preceding
ones and placed above them in order to have three contact
points, was rotated, uqder a prefixed load, for a predeter-
mined time. The lubricant was thermoregulated at a given
temperature,

The behaviours of the lubricants were compared on
the basis of the average wear diameter of the fixed balls.
Apparatus

The test apparatus comprises an electric motor and
a pulley system which permits to operate at different speeds
of rotation. A spindle, which contains the upper test-piece
consisting of a steel ball (0.5 in. diameter) is . integral
with the driven shaft.

In a container, placed in proximity of the rotating
ball, there are arranged three further balls identical, as
to diameter and material, with the preceding ball, and fixed

and immersed in the lubricant.

The variable load, applicated from down upward,

pushes the underlying balls against the ball integral with

the spindle,

The load is applicated by means of a level system.
An induction heating device keeps constant the
lubricant temperature in the inside of the container; a

thermocouple is arranged therein.

Once the prefixed lubricant temperature has been
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reached, the prefixed load has been applicated and the shaft
speed of rotation has been selected, the test is started
and carried on for the predetermined time.

Test conditions

The reported results refer to tests carried out

under the following conditions

Toad 40 kg
temperature 75°C

speed of rotation 1200 r.p.m.
time ' 60 minutes.

Preparation of the balls

The balls, of the chrome steel type, made of AISI
steel Standard No. E-52100, having a diameter of 0.5 1in.,
grade 25 EP (Extra Polish), were cleaned and degreased by im-
mersion first in n-hexane (15 minutes), then 1in Delifre-

ne HP (trichlorotrifluoroethane) (15 minutes), at last dried

with anhydrous air.

Wear evaluation

On conclusion of the test and without removing the

three fixed llerr) balls from the housing, by means of a
microscope having a sensitivity of 0.01 mm, the wear was
smeasured for each ball; for each ball, after having removed the
0il from the housing by letting it drop fof 15 minutes and
having washed in particular the wear area with Delifrene HP,

two diameters of the wear impression prouuced on the sur-
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face in consequence of rotation were measured, one diameter

- 14 -

in the direction of rotation and the other diameter per-
pendicularly to the former (6 detections); then, the aver-
age of the values was made, so obtaining the result of the

test, which is the average wear diameter (mm) .

Examples 1-5

Compositions were orepared by using, as hasic

fluids, perfluoropolyethers having different viscosities,

belonging to class 1, of formula

A'O CFz-TFO (cFx0) A, TS
CF, /o
X =
CF,, F
A A = LR, CoFg, C3Fy
m/n = 20

and, as additives, fluoropolyethers having different aver-

age molecular weights, of formula:

CF30-(CFZO)m(CFZ?FO)S(fFO)pT, where
CF3 CF3
~ OH
T = CFZ-C-—-—-CF3 (75%); CFZ-COOH (25%)
N\
OH
s/p = 103 s/m = 203 p/m = 2.

Such compositions were prepared by mixing the

basic fluids with the additives.

The characteristics of each basic fluid and of

-he additive, their amounts in the composition and the
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value of the average wear diameter relating to each compos-

ition are reported in table 1.

TABLE 1

BASIC FLUID

ST el S A A —

ADDITIVE RESULT

USRS

EXAMPLES | Viscosity at}] % by average .. wear -

20°C (cSt) diameter (mm)
1 ' 250 | 95 0,50 .
2 250 95 0,57
3 250 90 0,64
4 450 97 0,60
5 1200 95 0,60
Example 6

The determination of the antiwear properties was

carried out only on the additive of example 1, not mixed

with any basic fluid.

The average wear diameter was equal to 0.65 mm.

Example 7

Example 1 was repeated, but using, as an additive,

—

the compound of formula

CF 40-(CF,0)  (CF,=CFO) ((CFO) T,

CF, CF,
where: s/p = 10; s/m = 20; p/m =2
OH
T = CF,-C—CF, (75% by mols); -CF, -coo“na*(cnz-cnzon)3 (25% by

2 \\ 3

OH
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mols)

having an average molecular weight of .about 2,400, and in an

amount equal to 6% by weight referred to the mixture with the basic

fluid.
e The average wear diameter was equal to 0.48 wm.

Examples 8-9
There were determined the antiwear properties of

compositions consisting of the basic fluid of class 1 with

an additive of formula

F -
C 30 (CFZO)m(cr

-CF0) _(CFO0) T,
> ' s(l )p
CF3 CF3
where: s/p = 10; s/m = 20; p/m = 2

OH

/

T = crz-c—--CF3 (75% by mols); CFZ-CONH2 (25% by mols).

OH
The characteristics of the compositions and the

results of the wear tests are reported in table 2.

TABLE

BASIC FLUID ADDITIVE RESULT

EX.JViscosity at | % by Average mo]- Average wear
20°C (cSt) w ecular

2,400
2,400

XaME]LS 10-12

There were evaluated the antiwear properties of

dia. (mm)

the perfluoropelyethers of class 1, used as basic fluids 1n
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examples 3, 4 and 5, without additives. The found average
wear d%ameters were 0.85, 0.78 and 0.73 mm, respectively.
Examples 13-14
There were determined the antiwear properties of

compositions consisting of basic fluids of classes 4 and 5,

respectively:

A'0 [ CF_-CFO -
- Lk, ? (CF, CFZO)n(CFXO)qA,

CF3 .

where:

X

F
’ CF3

m/n = 1,5; m/q = 15

A, A', the same or different from each other, are -CF3 and/
or ~-C_F_ and/or -C3F7,

having a kinematic viscosity at 20°C equal to 250 cSt and

an average molecular weight of 4,000,

and CFSO(CF CFZO)p(CFZO)qCF

2 3

where: p/q = 1,
having a kinematic viscosity at 20°C equal to 150 cSt and

e

an average molecular weight of 7,850, and of 5% by weight of
the same additive of example l.

The wear Lests on the two compositions gave values
of the average diameter equal to 0.53 and 0.70 mm, respecti-

vely.
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Example 15

There were determined the antiwear properties of
a composition consisting for 95% by weight of the perfluoro-
polyether (basic fluid) of example 14, and for 5% by weight
of an additive mixture having a kinematic viscosity at 20°C
equal to 80 cSt, consisting for 97% by weight of the com-

pound of formula:

HOCHZ-CFZ-Rf-CFZ-CHZOH

and for 3% by weight of the compound of formula:
HOOC-CFZ-Rf-CFz-COQH'

where:

Rf = perfluoropolyethereal chain having an average molecular
weight equal to 2,000 and structure

0(-CF CFZO)n(CFZO)m

2

where n/m is equal to 0.7.
The average wear diameter was equal to 0.64 mm.

Examples 16-17

The antiwear properties of the perfluoropolyethers
used as basic fluids in examples 13 and 14 (classes 4 and 5,
respectively), without addition of additives, were evaluated.

The average wear diameter was equal to 0.90 and

0.92 mm, respectively.

Examples 18-19 (comparison tests)

In these two examples there were determined the

antiwear properties of a perfluoropolyether of the type
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of class 5, having a kinematic viscosity, at 20°C, equal to

250 ¢c5t, additioned with 2% by weight of fluorinated phos-

phine of formula:

C3F70fF-CFZO-TF-CF2 P

CF CF,

(a conventional stabilizer for perfluoropolyethers), and the

antiwear characteristics of the same perfluoropolyether, but

’ s

without additive.

The first example provided an average wear dia-

neter of 1.52 mm, the second example, an average wear diame-

ter of 0.94 mm.

Example 20 (comparison test)
A composition was prepared, which comprised 97% by
weight of a basic fluid consisting of the perfluoropolyether

~of example 1 and 3 % of an additive mixture composed for

97% by weight of a compound of formula:

NC~CF2-Rf-CF2~CN.

ancag for 3% by weight of a compound of formula:

HODC-CFZ-Rf-CFZ-COOH

1}

where: Rf perfluoropolyethereal chain having an average

molecular weight equal to 2,000, having the structure defined

in example 15,
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Said additive mixture is described in Italian

patent application No. 20,183 A/88,in the name of the Ap-
plicant, as a mixture capable of imparting antirust pro-
perties to the perfluoropolyether of the present example.

The resulting average wear diameter was equal to

1.04 mm,

Examg]e 2 1

Example 1 was repeated using, as an additive, the

compound of formula:

CF30(CF20)m CFZ-?FO CFO \-T

CF3 c CF

where s/p = 10, s/m = 20, p/m = 2

T = CFZ-COOH

having an average molecu]ar weight of about 5,000 and in an

amount equal to 2% by weight referred to the mixture with the basic

fluid. :
o The average wear diameter was equal to 0.63 mm.

Examgle 22

There were evaluated the antiwear properties of
compositions consisting of the basic fluid of example 1, us-

ing,as an additive, the compound of formula:

CF30(CF20)m CFZ-CFO CFo \-T

CFB S CF3 P

where s/p = 10, s/m = 20, p/m = 2
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//OH

T = CF,-C--CF

2 \\ 3

OH

having an average molecular weight equal to 2,100.

Compositions containing 2% and 4% by weight of

the additive on the mixture with the basic fluid were evaluated;
the average wear diameter was equal to 0.49 mm for both additive

concentrations taken into examination.

ExamEle 23

There were determined the antiwear properties of a

grease prepared according to I[talian patent No. 1,151,732,

containing, as a basic fluid, the perfiuoropolyether of class

1 described 1n ekamples 1 to 5, having a kinematic viscosity

of 1,500 cSt at 20°C (66.5% by weight), as an additive, the
additive described in examples.I to 5, having an average mol-
ecular weight equal to 2,250 (3.5% by weight)and, as a thickening
agent, polytetrafluoroethylene (PTFE) such as Algoflon L 206

(produced by the Applicant) (30% by weight).

The average wear diameter was equal to 0.98 mm.

Example 24

According to the technology cited in example 23, a
grease was prepared by using, as a basic fluid, only the ad-
ditive used in example 23 (70% by weight) and, as a tnicken-

ing agent, PTFE type Algoflon L 206 (30% by weight).

On the grease, the antiwear properties and the
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average wear diameter, which was equal to 0.70 mm, were de-
termined.
Example 25

According to the technology of example 23, a grease
containing, as a basic fluid, the same perfluoropolyether
used in example 23 (67.8%) and,‘as an additive, the same\éd-
ditive (2.2% by weight) described in example 15, was prepared.
As a thickener for the formulation of the grease, PTFE type
A]gof1on L206 was used.

From the wear test carried out on the gqrease SO
prepared, a value of the avefage diameter equal to 0.96 mm

was optained.

"~

™~

Example 26 (comparison test)
There were determined the antiwear properties of
a grease prepared as is described in example 23, containing,
as a basic fluid, the same perfiuorOpolyether of example 23
-

and, as a fhickener, PTFE type Algoflon L206.

The average wear diameter was equal to 1.4 mm.

wm-mﬂ'm.ﬁ\nmv LR T e -
-
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3.

CLAIMS:

1. Use, as antiwear lubricants, of compositions comprising:

A. from 100 to 0.1% by weight of a polyether of general formula:
TO(CF,0),,(CF,CF,0), { CF 2(iF O (lIFO - T (I)
CF; J,\CF; [,
where:

T, T’ the same or different from each other, are comprised in the inert end groups
of formula -CF,X, -C,F,S, -C;F¢X and in the fluorinated reactive end groups containing
carboxylic and/or alcoholic and/or ketonic and/or amidic and/or aminic and/or alkoxylic
groups, provided that at least one of T and T’ 1s one of said reactive end groups,

X =F, CI;

m, 1, S, p are such integers that the polyethers have an average molecular weight
ranging from 1,000 to 100,000, provided that when none of said coefficient is zero, s/p
1s about 10, s/n ranges from 0.5 to 1.5 and n/m is about 10, while when n is equal to zero,

s/p 1s about 10 and s/m 1s about 20, while when s, p are equal to zero, n/m ranges from

0.6 to 2;

B. from 0 to 99.9% by weight of a perfluoropolyether belonging at least to one of
Class 1. A’O(CF,-CF0),,(CFXO0),-A

L.
where X 15 -F, -CF;; A and A’, the same or different from each other, can be -CF,, C,F.,
C;F,. Unmts (CF,CF(CF;)O) and (CFXO) are randomly distributed along the
perfluoropolyether chain, m and n are integers such that the m/n ratio ranges from 20 to

1,000 and the perfluoropolyether viscosity ranges from 10 to 4,000 cst.

Class 2. C3F7O(CIIF-CF20)m-B
CF;
where B can be -C,F;, -C;F;, and m 1s a positive integer such that the product viscosity

1s 1n the range of the values indicated above for class 1.
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Class 3. C3F7O(C‘F-CF20)m-(|3F
CF, CF, .

where m is an integer such that the product viscosity is in the above-specified range.

Class 4. A’O[CF,CF(CF;)0],-(C,F,0),(CFX0) A
where A and A’, the same or different from each other, can be -CF,, -C,Fs, -C;F,, X 1s
-F, _CF3; m, n and q are integers and can be also equal to 0, but in any case they are such

that the perfluoropolyether viscosity is in the range indicated herein above.

Class 5. CF;0(C,F,0),(CF,0),-CF;
where p and q are integers like or different from each other, with the p/q ratio being

comprised between 0.1 and 5, and such that the viscosity is in the above indicated range.

Class 6. AO-(CF,-CF,-CF,0),-A’
where A and A’, the same or different from each other, can be -C,F;, -C,F,, and m is an

iteger such that the product viscosity is in the range of the above-indicated values.

Class 7. DO-(CF,-CF,0).D’
where D and D’, the same or different from each other, can be -CF,;, -C,F,, and r 1s an

integer such that the product viscosity is in the above said range of values.

Class 8. . R n
AR
S o S R
CF Re . Ry n

where R’;1s a perfluoroalkyl, n is at least 8, R;is F or a perfluoroalky!.

2. Use according to claim I, wherein the compositions comprise polyether A. of
general formula (I) in amounts ranging from 0.5 to 10% by weight, and

pertluoropolyether B. in amounts ranging from 99.5 to 90% by weight.
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3. Use according to claims 1 and 2, wherein the polyether of general formula (I) has

an average molecular weight ranging from 2,000 to 5.000.

4. Use wherein the compositions additionally comprise a thickening agent.

5. Use according to claim 4, wherein the thickening agent consists of

polytetrafluoroethylene.
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