SOLVENTS FOR FLUOROPOLYMERS
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advantage in replacing NMP with solvents having a
better toxicological profile.

[0007] DMSO {or dimeithyl sulphoxide) iz a known
sclvent which makes 1t possible to dis ve certain
grades of PVDF, such as, for exam
Kynar £ -oduct sold by Arkema

MRS

50°C, indeed even greater.

8] In addition, the of PYDEF in DM30 thus

0
epared 1z not stable over time: gelling or cioudiness
t

he scolution 1s offen chserved after only from 1 to

e users are consequently  restricted  to
rapidly using and applying the solution in order o

roduce the regquired films, which constitutes a curb on
T r

hydrofuran {THE)

dimethyl lphoxide (DME0Y, cyclohexanone (CyHonej,

Sl
hexamethylphosphoramide vrclactone and their
mixtures. An example effectively shows that PVDEF can be
dissclved in DMF but at a temperature of 60°C.

[0010] Patent
of membranes using solvent/cosolvent mixtures which

Tilre,

0 639 106 Bl teaches the preparation

D)

make 1t possible to dissolve PVDFs at any fLemper
1
1

provided, iE
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ssen Lrom ketones, ethers, amlides and sulphoxides,

fthelr mixtures, The best solvent is sh
n

and that the polymer soluftion has to ba used
immediately.

[0012] ©Patent US 5 387 378 also describes a process
O

for the preparation f membranes ZIfrom flucropolymers
which are disscived beforehand in a mixture

ng point. Mention is made, as examples
of  such mixtures of solvents, of the mixtures

¢
acaetone and of ancother sclvent chosen from DME, DMAC,

— ~ 3 - + T Ao £ Ty 8 RO PR o pms ey +
3] examples of Patent US 5 387 378 present

dissclutions of Ifluoropclymers in an
mixture, where the acetone is always in a predominant
proportion with respect to the DMAC. In addition, the
mixture has to be heated at 50°C for an hour before the
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fO0014]1 rFatent P 0 574 4957 RB1 describes COmMEO

e used In

acrylonitrile/PVDF membranes which ¢
separation operations. The constituent polymers of the
membranes can be dissolived in a2 sclvent chosen from

DMAC, dicowxane and their mixtures,

optl cresence of cosclvents chosen
aceton methano] hanol, formamide, water,
ethy ers The examples presented show

only peolyacrylonitrile (PAN) membranes and their good

resistances to attacks by solvents,
'

. ;
methy: ethyl ketone, acetons and others.
among a#ll the technigues known today of
1 1 nigues 3 i

ta oy ~F ‘fhm " E o+ © ETGhs [ any oo RO T £ o ¥

none oL Lhem 135 SatlsiaCiory al nenec o

them can compel recognition as a technigue where
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solvent systems for fluoropolymers can advantageous!

replace the reference solvent, which is NME,

f0016] This i3 pecause the technigues describsd in the
prior art show that the disszsolution of the
fluoropolymers in the solvent system has to be carried
out under hot conditions, that 18 Lo say  at a
temperature of at
[0017] The technigues 0f the prior art also teach that
the solutions obtained have to be used rapidly after

preparation, &  persocn skilled in the art thus

. ] E. 5 . o - Toaa4- 2 3 -
understanding that the seolutions obtainsed are nol
stable over time, or are not stable when they are

cooled to amblent temperature or to the temperature at
which the solution of fluoropcliymers is formed.

[0018] In agddition, the fechniques of the

viscosities of the solutlons obtainec

nevertheless 1is of very great 1mporta
forming of the fiucropolvmers and which is one o0of the
reasons why NMP is widely used today. This is because
the solutions of fluvoropolymers in  NM
viscosities, making 1t possible to obtain solutions
having a high content of polymers and thus to use leszs
solvent for the preparation of films.

[0018] Thus, one of the obiectives of the present
invention 15 to provide a soivent system for
ftlucrcpolymers which does not e exhibit The
abovementioned disadvantages encountered in the prior

art.

[C020] More specifically, a rst  objective of the

present 1nvention 1s to

e
i~
o
<
-
o,
@

a solvent system for

flucropoiymers which 1s  less tToxic  than  NMPE, in

the said fluocropolym



[0022] Vet another objective is to provide a solvent
system for flucropolymers which results in solutions
whiich &are stable over time, that is to sav sclutions
for wnich the stability over tfime is similar to that

chbtainaed with soluticns in HNMP, and generally more

I8

stabile than with the known solvents of the pricr art,
e

s, DMAC and cthers.
'

b B ) 1.

system for fluoropolymars resulting in

10 solutions for which the wviscosit is similar

viscosity of solutions of fluorcpolvmers in NMP  and
generally for which the wviscosity 1s  substantially
lower than the viscosity of the soluticns obtained with

the solvents used in tThe technigues of fhe prior art.

[0024] it has oW beern discoverad that The

" - = — RS ey 1 = B ¥ T
abovementioned objectives can be achlieved, in all or at
1 P PR 3 - “ . P P P - S
Ledast. 1n part, Dy virtue ol the solvent system of

by wvirtuse o©of the subject-matters of the

invention will become apparent in the

description which follows.

[0025] According to a first aspect, the present

t

invention

makes it

25 having to
those obtained with DMSC alone, and to
of flucrcocpolymers which are much more me
than with DMS0O and comparable to NMP. Ancther advantage
20 of the solvent system according Lo the invention isg

that 1t confers, on the scluticong of f{lucropcelvmers, a

[
(L
s
®
[
w
-t
o
1]
~+
b
o
9]
8l
<
m
=t
£
W
[ex
ot -
T
=
H
ol
H
[
'_J
o
[
9]
]
O
et
=
@D
ko

- from 50 to 99.89% by welight of a compositicon ({A)

comprising dimethyl sulphoxide (DMS0}, and



from 0.1 to 50% by weight of a composition (B)
comprising at least one ketone.

1 This is pecause it has been discovered,
surprisingly, that the DMBO-hased solvent svstems

according to the invention, although comprising an

(83

amount of less than or egual tc 50% by welg

o

ketonsis)y, make 1t possible to cbtain solutions
fiuocropoelymers which are stable over time and for which
the wviscosity 13 entirely comparable to the viscosity
utions of fluorcpolymers in the known

solutions in

vention can be of any type known Lo a

parson in the art and in particular flucrinated
and/or chlorofluorinated homopolymers and copelymers,
such as, for example, those sold by Arkema under the

Kynar® and Kynar Flex® namss, @ ie 14 761,

20 those sold by Solvay under ti
opolymers  obftained by s

under the Solef® name, such

Tiz
ifluoroethyiens) copoclymers

name, and the perflucroionomers

and c¢thers, to mention only

some of them, without implied limitation.

L)
on

Lldene fluoride) homopolymer and/or copolymer,

FYDE in the continuation.
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one  embodiment, the
alone. DMSC alone o

mean a  Compesition
weight, preferably

more than 20% by welght of DM30O, 1t being
T

e P R S + - = ™ o - - =~ 1

thne manuiacture of DM30, after optional

3 o b 3 N TR F T ENaRe 16 ’
purification (as described in WG 1997/015047,

agents (as described in WO 2011/012820), and/cr any

the art,

other additive NoOwWn
I

such for example on,
chosen from stabi] rs,
colourants, presevvatives,

[0031] ARccording o ancther embodiment, the

di
composition (A) c¢an comprise, in addition tc the DMSC,

one or mere other solvents for polymer other

solvent or

Such

solvents can be chosen from those known to & person

ed 1in the art and in particular from esters,
diesters, and  enftirely preferably from propylene
carbonate, dimethyl carbonate, diethyl succinate,

arate, and their

rniown under the

generic term of DBE (DiBasic Fsters). Rhodia sells some

of these DBEEs, in particular dimethyl glutarate under

i e 1
Dupont/Invista alsc

sells having wariable compositions of dimethyl
succinate, dimethyl adipate and dimethyl glutarate

under the names DBRE-2, DBE-3, DBRE-4, DBRE-%, DBE-6 and
CRE~-9.

[0032] 7The amount of solvent(s) present
composition (A} with the DMSC is generally betwe

sterably Detwesen U and

setween U and 30% by
welght o©of the composition

100% consisting of the DMSO,
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atone or in combination with the impurities, odorous
agents and/or other additives de ibed zbove.
[0033] The composition (B} £«

O
least one ketone which will hbe

erson skilled in the ary sreferably at  least  one
¥ g

aliphatic, cycloaliphatic or aromatic ketone, and the

=z of two or more of these ketones. FPreferably,

b

s incliuded in the composition (B) are chosen
from linear or kranched aliphatic and/or cycloalipha

d

1, for example, without implied limitation,

rhe ketones are chosan from ketone {or

o]
Q
D
it
C

o]
0]
]
o
o

liethyl ketone, methyl ethyl ketone,

isobutyl ketone, optionally substituted cyvclohexanone,

for exanmple trimethylcyclohexanone (TMCHONE) ,

cyclopentancone, and others, and the of two or

more of these ketones in all proportions.
[0034] Very surprisingly, the addition of at least one
ketone to the DM30O makes 1t possible to observe

@
nonlingar results, that 1s to say better fthan those

ohserved during the dissclution of flucrepolymers in

[0035] In cne embodiment of the invention, pre
ketone or & mixture of ketones having a
beiling polint close te that of DMS0, more specifically

©

that of the composition (A), or alsc to a
s

ketones forming an azeotrope

r:.i

oY Wl the composition (A7), In this
rred embodiment, tThe removal of the solvent system

flooropolymer in which it is dissclved will be

it being possible for the composiition (&)

Ty — o~ - 4
SRR Lo e simulitanegusiy
-
i ald others.

related

T
identical boiling points of the composition (&) and the

ComDo:
o055
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composition (B) is thelr ease of purification, and
recycling.
{0037} Rostone, cyclohexanone and trimethyleycoclo-

e and effective

[sH]

t‘f n

hexanone are particularly suital
o

'_J
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composition (B) in the s the presen

O
Fh

lnvention and confer, on the solutions

fluocropolymers, an age
ranging up to 2, 3 In

addltion, trimethylcyclchexanone has a boiling point

very close to that of DMBC.

[003B] In the solvent system of the present invention,

the composition (B) represents from G.1 to 50% by

welght of the total weight of the solvent system, the
presented by the composition

v, the composition B

(
weighl, more preferably

—t
5
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o
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antirely preferably from
I

by weight of the total welght of the solvent
system according to the present invention.

[0038] According to a preferred embodiment of the

=
<7 - 5 - ~ 1 L V=K £
1nVention, Lhe solvent system Iox

fluoropolymers comprises:

[ s

a. rom 70 to 85%% by weight of DMSO, for ewampls

by weight, and
3 fvemm j oy EEO RS sk B iNeioks I at least Onhe } 1 -
o, trom o Lo ASUw Ry welight <f at least one xetone

chosen  from  cyclohexanone, trimethylcycloh@xaﬁone

[6041] According to yet anocther preferred embodiment,

the solvent system for fluorepolymers of the present

invention comprises:
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% by welght of

M30 with 50% by weight of DRE, preferably dimethvyl
b. frem 1 to 15% by weight of acetone, preferably
1,\

0042 hcocording to vet another preferred embodiment
g .

0of the present invention, the solvent system for

flucropolymers comprlses:

a. from 70 by weight, for example approximately

of a mixture of 20% by welgnt of

DMSO with 0% by weight of DBE, preferably dimethyl

east one ketone

L. from 5 to 30% by welght of at

chosen from cyclohexanone,

mixtures in

ﬁppf@%iﬁ

tely 25% by weight.

[0043] The solvent systems of the present invention as

. [N, U, S I B T e ., P B o~ 2
inoaddaltlon exhiniit The advantage oI Delndg

to  dissolve the flucropolymers, in particular

&
polyivinylidene fluoridels, at a low temparature than

that reqguired when the dissclution is carried out i

s
v}

DM30O alone, 1t even being possible for this dissciution

to be carried ocul in some c¢ases, according to  the

—

rnature of the flucropolymer and the nature of
solvent gsystem, at ambient temperature.

[0044] Yet another advantage

system according to the invention confers, on

the solutions of Tflucropolymers, a relatively

fluoropolymers, in

Fluoride) .
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preferably between amblent temperature and 60°C, more

pref

erably between ambient temperature and 50°C. The

be brought into contact with at least

— - Dvtrears o4 o iy ,
system according to the inventicn in any

[0048] The solvent system according to the present

nad

tion of

c
sclvent gsystem 0f the inventior
brtalin s=solutions of filuoropolymers which are clear

stable over time.

Fh

amount of Iflucropolymer({s) which can be

the solvent system of the invention varies

L

entior

According to another aspeact, the mresent

to a soluticon comprising:

at least one

PVDE, and
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at least one =solvent system as defined above.
[0051] A= indicated above, fluorcresins, in particular
FVDLFEFs, are  well known today for their excellent

chemical noteworthy mechanical

make them materials of choice for the

N

uses thereof as MeEmDIransas for filtration and
U ration and {for the manufacture of batteries,
mention only some of thelr applications.

0521 Flucrar

in  the solvent system o¢f the prese

o]
[0

in particular PVDFs, due to theilr

he formed
e LOrmed

{solvent casting) process oOr

the form of sheets, fibres, hollow

others.

3

[0053] The invention also relates to the usse of the

asolvent system for fluoropclyn as defined zbove or a

Elucropeolymer in  the sgsclvent system as

ims, membranes

of mlood and

prepa of water of very

high purity, medical diagnostics, and the filtrations

3

invelved in chemical processes, in particular when an

axceptional

[0055] 1In

membranes, can pe  used for the

of solvents by pervaporation. Mlcroporous

1

PVDF membranes, in particular Eynar

menbranes, can be
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USE as  substrate material for the preparation of

membranes made oi composifte polymer.

[0056] PVDF membranes, 1in particular Kynar® and RKynar

Flex® membranes, are also known Lo be used in  the
manufacture of batteries with a high charge density.
The soilvent system of the present invention thus makes
possible in particular the dissciution of fluororesins,

and Kynar

ation of hatteries, the solwvent
addition to

the flucororesin or fluorcres: of additive

and filler normally employed in the synthesis of the
sald Dbatteries, in particular carbon, whether in the
form of charcoal, active charcoal, or alternatively in

the form of carbon

[0058] The present invention lustrated by

means and which under no

clrcumstances Limif “he  scope the protection as

Example 1
[0658] Tests of dissclution of Kyna

1
Arkema wer carried out with NMP, DMSO, a DMSC/TMCEONE
(70%/30% by weilght) mixture, a DMSO/TMCHONE (50%/50% by
welght) mixture, a DMSO/TMCHONE (30%/70% by welght)
mixture and TMCHONE alone.
[0060]

the test solvent. The mixture is

by weight of Eynar® 761 are introduced into

gentle =stirring.

[0061l] After a few minutes, the

cempletely disso
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[0062] The wiscosities of the solutions of dissclved

761 are then characterized at 30=C on a

Kyna
Brookiield cone-plate viscometer. The results observed
are collated in the following Table 1:

Table 1

Content of Kynar® 761 Solvent used Viscosity (cP)

10% by weight NME 250
10% by weight 323
10% by welght 260

welght

[0063] 1t is noticed that the addition of ketons to
the DMSO, in amounts of less than or egual to 50% by
welght, indeed sven equal to that of the DMS0, does not

harm the solubllity of the fluorcpolymer and on the

nand, a greater  amount of ketone prevents he
flucrepolymer from dissolving

Example 2
[0064] The

possible to

which made it

left at ambient

temperature ovear
time.
[0065] After 7 davys, visual analysis of ths solutions

ls carried out and the results are
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Table 2

Content of Kynar® 761 Solvent used Appearance
after 7 days

parent
5 liguid

v

[

e o ) viscous liguid
(70%/30% py welght)

[00B6] With time, tThe unstable s=scoluticns change and
from the transparent liguld state to the oloudy
Liguid state and then the splid and cloudy gel state.

Only the composition of soclvents accovding to  Lhe

present invention exhibits similar characteristics to

00e7 In particular, a composition comprising DMSO
L I . ;

and TMCHONE in the 70%/30% by welcht proportions thus

makes 1t possible to 76l zolutlon

which 1s stable over
solution or & DMSO/TMCHONE soluticon with a TMOHONE

content of greater than 50% by welght.

ExamBle 3
[0068] Simz

Kyna

by welght)

o AT T e g P B ol |
G hynars ol

iy

the tTest sclvent. The mixture is heated at 50°C with
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Example 4
[6072] Similarly, ests of dissolution of Eynar® 7ol

Sy

U”:

are carried oubt with NMP, DM

BMSO/cycichexanone

A3

TR

% Dy welght) mixture, DMEC /cyclohexanone

AR

0
50% Dy welght) mixture, a DMSO /eyclohexanone

%/70% by weight) mixture and cyclohexanone alone.
0% by weight of Kynar® 761 are introduced into

e
the test solvent. The mixture is heated at 50°

antle stirring. few minutes the Kynard
Jentle stirrinc ninutes, K

nas completely dis except In the case of the

[0074] T

Kynar® 761 are then characterized at 30°C on a

the solutions of dissolved

Brookfield cons-plate viscometer, The resulis observed
are collated in the following Tablie 3.
Table 3

Content of Kynar® 761 Solvent used Viscosity (cP)

T I s =
Lum DY waldght £
oy 123

Ly

Fae
e
[

10% by weight

(RS
—a
fen]

R

(W2

[GGT75] The solvent compositions according to the
inventicn make it possible to cbtain viscosities which
are lower than those obtained with DMS0 alone and

comparaple with that of NMP.



Example 5

[0076] The solutions o©of Example 4 which made it

possible to dissolve Kynar® 761 are left at ambient

temperature in order to study their stability over
5 time.

[0077] After 3 davs, visual analysis of the solutions

is carrvied out and the results are collated in the

4+ i

Table 4

Content of Kynar® 761 Solvent used Appearance

after 3 days

r +
10% weloht o “

~

DMSO/cyvelchexanona

(80%/20%

viscous liguid

by welght) .
- J aolution

DMBG/oyciohexanone

pass from the transparent liguid state to the cloudy
liguid state and then the sciid and cloudy gel siate
The DMSO/ketone mixtures according to the invention
15 make it  possible to  obtain 2 16%  solution of

er fime, In contrast Lo
a pure DMSC soluticon or a DMSO/ketone solution with
ketone contents of greater than 70% by welght.
[0079] The  DMSC/cyolohexanone (BG%/20% Dby weilght)

20 solution is still liguid and transparen

o
a3
be)
fas
4]
[
2
|-t
(2
B
~
1941

Example 6
[06BO] Testz of

e o
folooare arried

ouT witi 3! DME0 . DMSO/aceton 55y /

e
it
o3

%
ES
i
},J

i
-y
ot
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by weight of Kynar® 761 are introduced into

solvent. The mixture 1s heated at 3530°C with

5 ntl stirring. After a few minutes, the Kyna
tely disscived in all these solvents and a
solution is obtained for ail these

The solutions are allowed to refurn To

- - B2 T T+
crne-plate viscometer The rvesults observed
in the following Tabls S

Content of Kynar® 761 Solvent used Viscosity (cP)

10% by weight NME 250
welght 323

™2
Lk

10% by weight

TN - R . =
10% by weight 128
i 0
1 10
15
4

[0083] The DMSC/acetone mixtures thus make 1f p

o)
to obtain much lower viscosities than those obitained

20 Examgle 7

[00B4] The 5 solutions of Example ¢ are left at

ambient ftemperature in order to study thelr stability
over time. After 3 days, wvisual analysis of the

solutions is carried out. The results observed are

]
[

ccllated in the following Takle 6:
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Table 6

Content of Kynar® 761 Solvent used Appearance
after 3 days

Transparent

*
=
5

10%

cous liguid

solution

T 3 w + AT o A -
10% v weiagh MBSO/ acetones

7
boed o

Loy e e e e e =
S0/ acetone

=,
1*\.
il

welght

ISy
]

[0085] With time, the unstabkle solutions change from

[0

the transparvent liguld state Lo the cloudy liguid state
and then the solid and cloudy gel st
2

a
10 days, the  DMSO/acetons {95%/5%)

still stable and has =2 Ligquid anid
transparent appearance. After 45 days, the DMSO/acetone
(B0%/20%) solution ig still stahle and has a

i
[0087] A DMEO/acetone (80%/20% by weight or
waelght) mixture thus makes it possible o obtain a 10%
76l =solution which 18 stable over time, in

contrast to a pure DMSE0O soluticon or z pure acetone




o
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o

v
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mzom

has completely dissolved 1n all these szsolvents, except
in the case of the dimethyl lutarate alcne, and a
transparent seiution is obtained for ail these
sclvents. The soluticns are allowed te return to
ambient temperature.

[0080] The wiscogities of the solutions dissolved

of
1 are then characterized at 20°C on &

Kyna

&
Brookflield c

O

ne-plate viscometer. The results observed
are collated in the following Table 7:
Table 7

Content of Kynar® 761 Solvent used Viscosity (cP)

10% by weight DMSO 323

10% by weight 278
DMSG/dimethy
i W glutarate 335

davs, visual analysis of the sclutiocns

The results cobserved are collated in

the following Tabkle B8:




Content of Kynar® 761 Solvent used ' Appearance
after 7 days

ane DM S0 Viscous liguid

0% by weight

[0094] &

(66 S8/ 59 by ixture thus makes it
possible to obtain a

stable aver time, 1in <

or a pure dimethyl glutarate solutlon.
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i. Solvent system for fluocropolymer

- from 50 to 99.%% by weight of a composition (A]
comprising dimethyl sulphoxide (DMSC), and
- from 0.1 to 50% by weight of a composition (B)

i

igast one

(?7

comprrsing at >Lone .

. Soilvent system according to Claim 1, in which the
said fluorcpolymer i1s chosen from {fluorinated and/or

chiorcofiucorinated homopolymers and copolymers obtalined

by suspension or emualsion polymerization,

{ethylene/chlorctrifinorocethylensa) copolymers and
2 o 7
cerfluorcionomers, and others preferahl chosen from
rok

fluocroresins comprising at least one pely{vinvlidene

homopolymer and/or copolymer.
3. Solvent system accoording to Claim 1 or Claim 2, in
which the composition (A} comprises, in addition to the
DMSO, one or more cther solvents for the fluorocpolymer

other than & ketone.

4, Solvent system according to Claim 3, in which the
other =olvent or solvents of the fluoropolymer other

than & Ketone 13 (are; chosen from esters, diesters,

i
I
QJ
oy
ft
g

pre: from propvlene carbonate, diethyl carbonate,
dimethyl succinate, dimethyl adipate, dimethyl

glutarate, and their mixtures.

5. Solvent syatem according to Claim

which the amount of solvent (3)
composition (A) with the DMS0 1is between

weight, preferably between 0 and 40%

preferably between 0 and 30% by weigl
the total weignt of the composition {A}, the remaind
to 100% consisting of the DMSO, alone or in combinati

with impurities, cdorous agents and/or other additives.
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preceding <laims, in which the
=

&
chosen from linear

dimethyl ketone, diethyi ketcne, methyi

(S

methyl isobutyl ketone, opticnally

cyclohexanone, Trimethvlovclichexanons
(TMCHORE) , cyclopentanone, and others, and the mixtures

of two or more of these ketones in all proportions.

7. Selvent system according to any one  of the

praeceding claims, comprising:

a. Lrom 70 to 95%  py weight of DMSO, for example
approximately V5% by welght, and

15 b from 5 to 30% Dby weight of at least one ketone

chesen from coyclohexanone, Lrimethylcyclohexanone

and their mixtures in all proportions, for example

approximately 25% by weight .

(R
<
[ue

Solvent system according to any one of

Foa)
~

comprieing:

from B85 to

1

approximately 95%

d. from 1 to 13% by weight of acetone, for example

B2
n
{u
]
(9
=
CJ
><.'

imately 5% by weight.

9 Solvent system according to any one of Claims 1 tfo
6, comprlsing:

@

rom 85 to 29% by weight, preferably approximately

T
30 25% by welght, of a mixture of 50% by weight of

referably dimethyl

)
iy
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ot
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[oe]
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by weight of acetons, preferably

by weiaght.
k! o

Ll
on

o

Solvent system according to any cne of Claims 1 to

fa

F
g. by for example approximately

of a mixture of 50% by weight of
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50% by welght of DBE, preferably dimethyl
h. from 5 to 30% by weight of at least one ketons
chesen  from cyclohexancne, trimethylcyciohexanons

and their mixtures in all proportions, preferably

approximately 25% by weight

2ast one solvent system acoording to

12. Progcess for the dissoluticon of flucropolymer, in
particular polyi{vinylidene fluoride), COMPrilsing af
least the stage of bringing the said flucropolymer into

Q

contact with at least cne solvent system according ¢

any one of Claims 1 to 10.

3. Solution comprising:

i. from 1 to 50% by weight, preferably from 1 to 40%

by weight and more preferably from 1 to 25% by
welght of at least one fluoropolymer, preferably at
least one poly{vinylidene fluoride), and

1. from 50 to 99% by weight, preferably from &0
ut i r I by

by welght and more preferably from

Claim 13, in the manufacture o

coatings and in the manufacture of batteries.



