SOLVENTS FOR FLUOROPOLYMERS
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advantage in replacing NMP with solvents having a
better toxicologic r

[0007] DMSC {or dimethyl sulphoxide) iz  a OWnN
solvent which makes it possible to dissolve certain

4

r example, the Kynar® and

2o . 3 3 Qo
ARY xema o lso the 50:i¢

ared is not stable over time: gelling or cloudiness
the solution is often cobhserved after only from 1 to

o
2 days. The users are consequently restricted to

e
idly using and applying the solution in order fo
produce the required films, which constitutes & curb on

the replacament of NMP.
) i
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the adhesive Deing & dilute solution of PVDF in a
solvent, it being possible for the said solvent to be

chosen from dimethvifcormamide {(IME') , N, N~

dimethylacetamide (DMABCY, tetrahydrofuran (THFY,
dimethyl ulphoxide (DME0 ), cyclohexanone (CyHone),
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make it possible to dissolve PVDFs at any temperature.

f
Elthough provided, it
- 5
clearly ! that  only the
- -~ 3 3 WY ™ - 3 n TARA T - n 3, T o~ G o L
mixtures pased on NMP and on DMFP or on n-butylacetate
RYe ING oar P ~r o meoer b By .
2 Y2 ANC arle Lhe Cnly ones o L2 in
axamplies.
- - % Y o4 a4 -1 SRS e I Ea¥e - -
[0011] Patent Application BP0 223 70% A2 also
o] e as o e o= Lot t N ~F et
gescripes & precess oY TNe preparacior oI pPorous
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immediately.

[6012] Patent US 5 387 378 also describes a process
e}

o

Mention is made, as examples

o SUCH mixtures OL

solvents, of the mixtures of

sclvent chosen from DMF, DMAC,
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{00137 The examples of Patent US 5 387 378 pre
lutions of fluorcpolymers in an acetone/DMAC
e is always in a predominant
spect to the DMAC. In addition, the

mixture has to be heated at 50°C for an hour before it

& o
[0014] ©Patent EP 0 574 857 B2 describes composite

acrylonitrile/PVDF membranes which can be ussad in

b

separation operations. The constituent polymers of the
membranes can be dissoclved in a solvent chosen from

NMP, DMEF, DMSO, HMPA, DMAC, diowane and their mixtures

only polyacrylonitrile (PAN) membranes and their good

resistances wo athbacks by solvents, such as NMP, DMF,
DMSO, toluerne, methyl ethy

3 o~ - % G 3 “« . P PN o 4o 3 £
[0015} Thus, among all the technigues known today of
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golvent gystems  for fluoropolymers can advantageously
replace the reference solvent, which is NMP.

[0016] This is because the techniques described in the
prior art show that the  dissolution of the
fluoropolymers in the solvent system has to be carried
out under hot <conditions, that i1is to sgay at a
temperature of at least 50°C.

[0017] The techniques of the prior art also teach that
the solutions obtained have to be used rapidly after
preparation, a person gkilled in the art thus
understandiﬁg ﬁhat the solutions obtained are not
stable over time, or are not stable when they are
cocled to ambient temperature or to the temperature at
which the solution of fluoropolymers is formed.

[oo1sl In addition, the techniques of the prior art
do not appear to be concerned with the problem of the
viscosities of the solutions obtained, which
nevertheless 1is of wvery great importance for the
forming of the fluoropolymers and which ig one of the
reasons why NMP 1s widely used today. This is because
the solutions of £fluoropolymers in NMP exhibit. low
viscosities, making 1t possible to obtain solutions
having a high content of polymersg and thus to use less
golvent for the preparation of films.

summary

[0018] Thus, one of the objectives of the embodiments
disclosed herein is to provide a solvent system for
fluoropolymers which does not exhibit the
abovementioned disadvantages encountered in the prior
art.

[0020] More specifically, a first objective of the
present disclosure 1s to provide a sgolvent system for
fluoropolymers which 1is less toxic than NMP, in
particular weakly toxic, indeed even nontoxic.

[0021] Another objective 1is to provide a solvent
system for fluoropolymers which doeg not require
heating the solution, or at the very least heating to a
temperature of the order of, indeed even less than,
50°C, and preferably makes possible the dissolution of

the said fluoropolymers at ambient temperature.
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[0022] Yet another objective igs to provide a solvent
system for fluoropolymers which results in solutions
which are stable over time, that is to say solutions
for which the stability over time is similar to that
obtained with solutions in NMP, and generally more
stable than with the known solvents of the prior art,
such as NMP, DMSO, ketones, DMAC and others.

[0023] Yet another objective is to provide a solvent
system for fluoropolymers resulting in  polymer

solutions for which the viscosity is similar to the

vigcosity of solutions of fluoropolymers in NMP and
generally for which the viscosity is substantially
lower than the viscosity of the solutions obtained with
the solvents used in the techniques of the prior art.
[0024] It has now been discovered that the
abovementioned objectives can be achieved, in all or at
least in part, by virtue of the solvent system of the
present disclosure. Yet other objectives which can be
achieved by virtue of the subject-matters of the
present disclosure will |become apparent in the
description which follows.

[0024a] In a first aspect, there 1is provided the use of

at least one solvent gystem for the dissolution of

fluoropolymers, in particular poly(vinylidene
fluoride), said solvent system comprising:

- from 50 to 99.9% by weight of a composition (A)

comprising dimethyl sulphoxide (DMSO), and

- from 0.1 to 50% by weight of a composition (B)

comprising at least one ketone.

[0024b] In a second aspect, there isg provided a process

for the dissolution of fluoropolymer, in particular

poly{vinylidene fluoride), comprising at least the
stage of bringing the said fluoropolymer into contact
with at least one solvent system as defined above.

[0024c] In a third aspect, there is provided a solution

comprising:

. from 1 to 50% by weight, preferably from 1 to 40%
by weight and more preferably from 1 to 25% by
weight of at least one fluoropolymer, preferably at
least one poly(vinylidene fluoride), and
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e from 50 to 99% by weight, preferably from 60 to 99%
by weight and more preferably from 75 to 99% by
welght of at least one solvent system as defined
above.

[0024d] In a fourth aspect, there is provided the use

of a solution as defined above, in the manufacture of

filmg, membranes and coatings and in the manufacture of
batteries.

Detailled Description of Embodiments

[0025] According to a first aspect, the present
invention relates to a DMSO-based solvent system which
makes it possible to dissolve fluoropolymers without
having to heat at high temperatures, to obtain
solutions for which the viscosities are lower than
those obtained with DMSO alone, and to obtain solutions
of fluoropolymers which are much more stable over time
than with DMSO and comparable to NMP. Another advantage
of the solvent system according to the invention 1is
that it confers, on the solutions of fluoropolymers, a
lower c¢rystallization point than that of pure DMSO,
that is to say of less than approximately 18°C.
[0026] More specifically, the present invention
relates to a solvent system  for fluoropolymer
comprising:
- from 50 to 29.9% by weight of a composition (a)
comprising dimethyl sulphoxide (DMSO), and
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is i because it has been discovered,
31y, that the DM5O-based solvent systems
a

although comprising
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less than or equal tc 50% by weight of
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make 1t possible to ocbtain sclutions
stable over time and for which

comparapis to the viscosity

f 'ty solutions in
- Y o« ~ ~ el S - -
,,,,, ropolymers {or fipororesinsg]

be dissolved in the solvent system according

esent invention can be of any type Xnown to a
person skilled in the art and in pvarticular fluecrinated
and/or chlorofluorinated homopolymers and copolymers,

such as, for example, those sold by Arkema under

+
=
Kynar® and Kynar Flex® names, sxamplie Kynar® 761

s

Lnose z0ld by Solvay under the

~ oy T oA J Py e P
copolymers obtained by  sus

copolymers

p o

Hyflen®k E75, E87 and D83, and others, to mention only
1

perflucroionomers

continuation.

o o s, £ -~ L e L
system 0©0f the present invention
£ g oy - - 1 [ el ~N Yo =
of greater than or eguel to 50% by
< Toy e i “NRA .‘ o - o - R e
welight of a DMSO-based composition (A). According to
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compesition (B) is thelr ease of purification, and
recycling.
[0037] Acetone, cyclohexanone and trimethyleyclo=
hexanone are particulariy suitable and effective as

composition (B) in the solvent system of the present

invention and confer, on the golutions of
Toesey N y - o oy 1 o IR TR P -
flucropolymers, an excellent stakility on storage

represents from 0.1 to 23% by weight, more preferably
from 0.1 to 20% by weilght and entirely prefers

0.1 to

waeight of the total weight of the solvent

system according to the present invention.

[0039] According to a preferred embodiment of the
present invention, the solvent system for

for example

¥y o ey = o~ 2 oS ar=] i ks &
& . L L O o [ (SR i kKetTons

chesen from rimethylcyclohexanone

3 Y A S o de 4 - : 3 oy £ b N I 5

and their mixtures in all proportions, for example
[ il

appronimately 25%

[0040] According to

solvent system for fivoropolymers according o the
invention com

B E IR Y. TaFa = . 3
gnt  ¢f  DMSG, for example

welght of acetone, for example

[{0041] According to yet another preiferred embodiment
the solvent system for fiuvoropolymers of the present

invention comprises:
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&. from 85 to 9%% by welight, preferabl
5% by weight, of a mixture of 0% by weight of

Y 3 “ o 3} ey M ¥ €@ o~ P TR T Y . T
DMSC with 50% by weight of DBE, preferably dimethyl

[0042]  According to vyet another preferred embodiment
of the present invention th solvent system for

/.

fluocropolymers comprises:

a. from 70 to 85% by weight, for examp
M

F.—.l
13
[&
7S
H
(&)
e
_f;J.
=
a8

$)
®
E_r
g

£,

75% by weight, of a mixture of 50% by weight of

¥ o g = S P v 4 m~, ™ o . o e o e Y 3 TR
DMSC with 50% by welght of DRE, preferably dimethyl

b, from 5 to 30% by weight of at least one keto
chosen  from  cyclohexanone, trimsthyloyclohexanons
and thelr mixtures Iin all proportions preferably
approximately 25% by weight.

{0043} The solvent systems of the present invention as

just deiined in addition exhibit the advantage of being

able to dissolve the fluoropelymers, in particular
poly(vinylidene fivoride)s, at a lower temperature than
2L required when the dissolution is

a c
DMSO alone, it even being possible for this dissolution
s t

solvent system, at amplent femperature.

[0044] vYet ancther advantage lies in the fact that the
solvent system according to the invention confers, on
the solutions of fluoropolymers, & relatively low

observed when

the oniy advantage,

1t is pos&ibl@ to  dissolive higher contents  of
or just DMSC, or also
a higher molar mass.

[0045] Thus, and according to another aspect, the

system as  deflinegd above for  the dissolution GE
Bl S i e - 7 " 3
fluoropolymers, in par ilar poly(vinylidene




11

rM ma\ N .% ® o > mu g a2 oo 4 I B TR o —
- o H o el S 3] o0 - ~ v ¢
[EV I SV o ] “ OO @ 3 b 0 Am O HA m @
5 4o = Y RIS O e = e
O e — - ,.w 0 & fon - @ I A., ) (‘ i
- o . & e Goo. b
! ¢ = -~ ~ Q, i 2y} ~ b o ]
Yo HOU 3 ; a7 ST B = At
- 4] @ _,/.,\ ~ m 47 . 4o QT
el 3 ) ~ Pl ™ p o PR | ] -
o - &y fom 5= A ¢ ) . £
1) >y Ul L2 ; G - Ay o o Q s 2] b 3
(o) ) Vel L o a o T ol o a4
oo © e o 9 S ST It
w9 ) 12 4 Mm o o W
oy M.W. & © T o = . ¢ >,
& < 4 > o @] o~ e [ = > »w 3 47 i (3
. M3 s > O O s oo L
~ e} . o~ ” 3 Y [ =1
o, 5 ¢ g0 g + he o
A @ 5 @, —~ 0 )
5 i_ [65) 4 .\l e \rm ~ St ‘.M .m
o Y = ¢ Y 2R o &
. ~ < |- [ . o~ < —
Lot . m w o ) b ) “DL .M © m
h O © > v o = G TS @
oo e o o ] Yo R .
“op, @] £ n oo O O : A
W 0 4) O o oo 4
J 4 ) ~ { N et g
o M B o QM 8 9 %
MU : ¢ @ ’ 3
R £ e e @ =
Q, 5 Y e R { e .
= G =~ o - o Mgy A .o
o U ® . 5w o o
SR o} - n e Pe - &
BB s v Xe} i 7 ; Y-t "y o m =,
b 54 -4 o0 m N w‘w ! ~ ot S O o j =t
9 O @ © ~ @ o . o N o
G LB iy . e ) [ bt
1.3 o, M 24 4% st {13 @ [ S ) [
e . Y & = a A &
- 3 o~ oy - . i B
6 & 2 & h ¢ - 5 ¢ oA 2 . 9% o0
@ o + @ i) o - = mw P
) I} €3 ﬂ Ca & . o < G -
Y N 4+ [T (. i oo X Py
i MU_ a V/. 3] Ul o G} 4y
@ o a = 4 > A
S = - g o AR =R o
- @ = —_ g
4 s
) vz o ® o 5 o6 o -
M,z (&) — 4 S ST B = I
$] @ Q) o " o [ o =
v E 3 .Lnaw L_.m M.M_ w.w . — fiad &ww O o w =
o noU . St o e S N - 5 0 it
5 S @ 3 w o o @ £ 0 L o4 T )
® 2o Y- -4 < ¢ 0 O ooz O =
>3 ¥ 5 8 o @ o » oW 7 oo R
" Is A O 3 $f fon) P B el I - o~ "y ~
N A 0 o, P T R P rx_ mm - w\,

o 7 @] iy
) o~ g 138

<

Ly o




> a8 s oo
OJ‘. ES) @] Pisd Nt_.\m ke
— e kS, & ¢
- - st E < & s
e i o« I o N
o o b o =
o 3 o O . ~ pt
N Ve 7 14 O
AMU. ] ‘. oy Yy N §g W w\/ i "
[T S T I @ O o 4 c @ o
33 = L) -~ “ - Y p = O @
E A = [T Q. - & T
8 R O o ! o
n o 2o R i = o
~ a % o S0 e ok e O o
¥ e A ~ ~ - 3
o T oG oo T 4w
- 2 o Y ow S ¢ o @ e
— O A = U Ao : )
£ - o e b Lo
GO om Wow et O o z 2
. ’ @ i : o v} ok
@ = 5 g “ oo i «d - DAt
4d e & b4 o) o ) 3 ni.A - i ’ 1
mw — 2y O “w o - 2 X
p g ¢ . 5 o @
e I b e ~ - FL
P M o Y 0, o Q 4
i | - 3 - o A i i 4
oo B S 3 R oy 4 9 O 0, @
o NG S S Toa R Y ‘ L ] a oo
i ) P ! M C, o f1s] = o = - ey
- g { 3 =} i . * Fay
Sonoo0 s s E © B s> o
A e 0, O i Yoo i e
@ i > - W O @ o A =
= 0 g 2 Sz G = oo w5 -
S o o5 O xR Y ] — D ey
~ it {l i H e M el : fa] p-
o O a. [0 & - i) = \w . i TG LD
(@) £ q e A d} P H ~—
) =B 4 O e M, o @ O . O .
G q O o wlu 1 o f._ huu., ,XI. OB o
Oa ™ON o W woow @ 0 0, (DR P
s a R & E i} it o
(&A1 i ) O o - “ i S & [ ¥
AR R 5 9 >
’ 3 S TG o oy ;M oy L e -
b s o g M_: 4 i m G > Q A
o Ly N o A, ©
o o1 i A S d ) x g L pd wﬂ...
S BT v = 3 = g
o owou S N B ! b -
AP Rt )] ol w © mﬂ - O ) o = ,Nluﬂ
5 o R B O >y R
-t P - ot e 0 @ e
)3 — . o~ — . vy N .
Q ®B o o owoHo@ g = o 0 o W m Xe) ) S
1y i & 2 G WD B = Y S @ O w7 e & 1 -
' Lo JERNOS S () BN @ & ;w o= 7 oM ® O [ N P
o S S &2 o g ek - 9y > . 0. @
- Nved wha (o] r—i e O (3] 3 ]
SV TGS RS T« S 9 2534 - )
- T : Ao - o S
~ 4 O w1 = H
o 1y
W

<D

£ <>

[ae! LY
) ek

2
5



N

20

3]

[Re]

(O]
(%3]

3
7

fot
{

use as substrate material for the preparation of
3 de of composite polymer.

[0056] PVDF membranes, in particular Kynar® and Kynar
Plex® membranes, are also known to be used in the
nufacture of batteries with a high arge density.

=8
The sclvent system of the thus makes
o)

T M - 1 o . £ -~ i N ~
Flex® resins, n the man cture O0f Datteries oF
T ] o . % - h -
Li-ion/polymer and lithium with liguid electreclyte
B o 1 T vy o~ ~ o
type, 1t being possiple [0or the solvent systam TO D

the £fluororesin or fluororesins, any type of additivs
and filler normally employed in the synthesis of the
sald batteries, in particular carbon, whether in the
form of charcoal, active charcoal, or alternatively in
the form of carpbon nanotubes (CNTs).

[0058] The present inventicn 1is now illustrated by

means of *the examples which follow and which under no

'“$

: frr e o T iAo oy g o 3 .
crrcumstances LlimitT tThe 3sCope 0L Lhe cotection as

L
Lt
[

Example 1
[0059] Tests of dissolution of Kynar® 761 PYDF from
Brkema weyre carried oul with NMP, DMS0, & DMSO/THMCHONE
(70%/30% by weight)

weight) mixture,

DMSO/TMCHONE  (50%/50% by

SNE {30%/70% by weight)

mixiture
o060}

the test solvent. The mixturs

o=

ot Kynar®

gentle stirri
[0061] &After a few minutes, the Kynar® 761 Thas

S LI T . 3 N P . [ S % %
completely dissolved, except in the case of the 30%/70%
3 - P ~ e TYRA T Y FaShes EO - -3 - RN —_ B
by weight DMSCG/TMCHONE mixture, and a transparent
i . . R . .
solution 1s obtained for all these scolvents. The

solutions are allowed to return to amblent temperature.
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[0062] The wviscosities of zhe solutions of disscolvwved
T61

e
Brookfield cone-plate viscometer. The resulis observed

Y
8}
¢
®
T
=y
D
o
)
e
i
F
o2
0
I
@
ia)
,_|
]

[
(b
—

are collated in the following Tab

R

i

Content of Kynar® 761 % Solvent used Viscosity (cP)

3y e b 5 . e
1 0% by welght : NMP 250
- ! o PR
L0% by { DMSG 323
i
ENA R . pgm d ! . g3 — -
V0% by welght | DMS0 / TMCHONE 260
i
!
i sy i 2
o H
H
i
3 joaY)
b

Tnsoluble

ot
(o7

in

[0063] It is noticed that the
the DMS0O, in amounts of less than or egual to 50% by
weight, indeed even egqual Lo that of the DMSO, does not

harm the solublility of the flucropolyvmer and on the

Example 2
[0064] The 4 scliutiong of EZxample 1 which made it
possible to

Temperature

[0065] After 7 days, visual analysis of the sclutions

S

in the

1 o~ J y o~ + % " . Y = o
is carvied out and the resylts ars
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Content of Kynar® 761
k2l
w
W

[0069]
[0070]
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[0071] 2Zfter 21 days, visual analysis of the sclution
i carried out and the sclution is still liguid and

[0072] Similarly, tests of dissolution of Kynar® 76l
are carried out with XNMP, DMBG, a DMSC/cyclchexanone
(80%/20% by welght) mixture, a DMSC/cyclohexanone
(50%/50% by weight) mixture, a DMSC/cyclohexanone

10 (30%/70% by weight) mixture and cyclohexanone alone.
[0073] 10% by weight of Kynar® 761 are introdu
the test solvent. The mixiture 1is heated
few minutes, t!

i a
has completely dissclved, except in the

R . B v . o : e - : e e oy
i cyciohexanone alone mixture, and a transp
A ;£ T + n e i~ ™y P B
18 oblained Igr aii LThese solwvents., ine 3oLutlions

ticons of dissolved
C results observed
are collated in the following

Table 3

§ Content of Kynar® 761 Solvent used Viscosity (cP)

; 10% by welght NMP 2350

% R H N g N 39y
s weight i DMSC 2 3

Voo . T 2 RN
ONEAanons EA A

A

LU DY

[0075] The sclvent compositions according o the

n viscositles which

Foss

25 invention make it possible to obta

are lower than those obktained with DM30 alione and
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Lot

Exampie 5

[0076] The solutions of Example 4 which made it

possibie to dissolve Kynar® 761 are left at ambient

emperature in order to study their stability over

time.

[0077] After 2 days, visual analysis of the solutions
2

h J 4 1
. Tared . R TR
re colLiate in T

Table 4

Content of Kynar® 761 Solvent used i Appearance
after 3 days

W i (3 N
vy R Y2 apra s A
- N o VLS oo LA 9
10% by weight DMS0 fescous liguid

selution but

cloudy

Transparent

viscouns

solut i

G

fluoropoiymer which is stable cover time, Iin contrast to

e

a pure DMSC soclution or a DMSO/ketone sclution with
ketone contents of greater than 70% by weight,

[0078] The DMSO/cycliohexanone (80%/20% by weight)

solution is still ligquid and transparent after 21 days.

Examgle )

[008C] Tests of dissclutiocn of

. “r o - g N e - i
o 61l are carried

: LY ~ RGO S . o OE % FES ey st
cut with HNMP, DMSC, a DMSG/acetons (55%/5% by welght)
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Table 6

Content of Kynar® 761 Solvent used Appearance
{ after 3 days

he NMP Transparent
viscous liguid

)
o
A’

N
o
2
<
)
[}
-

o3
o]
it

. :
cloudy
¥
4 TS Transparent
. o i . Transparent
1 DYy WS i1OnT ISG/acetons =
. .
; viscous liguid
e e p
(95% /5% by weight) .
5 = o
SOLuTiIon
14 = -
. - Transoaren
NT e e [ iy ~ PR o~ Lode RSN O BN
walght MSC/acetone b

ffi",r//

(83}

o

[0085] With time, the uns

“hen the solid and cloudy gel

t
86 After 10 davys,
u

ey o odo 3 < PR P 1 . | Y Yo ORI, — 3
solutior is  still stable and has a liguid and
transparent appearance. After 45 days, the DMSO/acetone
(80%/20%) solution is still stable and has a

welght) mixture thus

Ryna

Qi
£s]
it
n]
o
&0
9!
®
¢t
0
il
6

U
contrast fto a pure DMSC sclution or

solutlion.

Example 8
[0088]
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Content of Kynar® 761 Appearance

after 7 days
MG Viscous liguid

]
e
o)

~

3

.

(1
oot
il
jn
et
o
<
(€621
o

[
£y
£
1

~ . . | Transparent
10% by welight DMSO/dimethyl ! e i

Visooi
Vi

cous liguid
SN ey -~ g A e -
C:.L\.«h ‘..fa_%/au\“\’ (=]

(70%/30% by weight)

e
Py

glutarate/acetone

mixture thus makes it

b v & 761 solution which 1is
stable over time, 1in contrast o a pure DMSO solution
oy a pure dimethyl glut
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CLAIMS
1. Use of at least one solvent system for the dissolution of

fluoropolymers, in particular poly(vinylidene fluoride), said

solvent system comprising: '

- from 50 to 99.9% by weight of a composition (A)
comprising dimethyl sulphoxide (DMSO), and

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

2. Use according to Claim 1, in which the said fluoropolymer
is chosen from fluorinated and/or chlorofluorinated
homopolymers and copolymers obtained by suspension or emulsion
polymerization, ECTFE (ethylene/chlorotrifluoroethylene)
copolymers, and perfluoroionomers, and others, preferably
chosen from fluororesins comprising at least one

poly(vinylidene fluoride) homopolymer and/or copolymer.

3. Use according to Claim 1 or <Claim 2, in which the
composition (A) comprises, in addition to the DMSO, one or

more other solvents for the fluoropolymer other than a ketone.

4. Use according to Claim 3, in which the other solvent or
gsolvents of the fluoropolymer other than a ketone is (are)
chosen from esters, diesters, preferably from propylene
carbonate, diethyl carbonate, dimethyl succinate, dimethyl
adipate, dimethyl glutarate, and their mixtures.

5. Use according to Claim 3 or Claim 4, in which the amount
of solvent(s) present in the composition (A} with the DMSO isg
between 0 and 50% by weight, preferably between 0 and 40% by
weight and more preferably between 0 and 30% by weight, with
respect to the total weight of the compogition (A), the
remainder to 100% consisting of the DMSO, alone or in
combination with impurities, odorous agents and/or other
additives.
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6. Use according to any one of the preceding claims, in
which the at least one ketone included in the composition (B)
is chosen from linear or branched aliphatic and/oxr
cycloaliphatic ketones, preferably from dimethyl ketone,
diethyl ketone, methyl ethyl ketone, methyl isobutyl ketone,
optionally substituted cyclohexanone, trimethylcyclohexanone
(TMCHONE) , cyclopentanone, and others, and the mixtures of two
or more of these ketones in all proportions.

7. Use according to any one of the preceding claims, in

which the solvent system comprises:

« from 70 to 95% by weight of DMSO, for example approximately
75% by weight, and

« from 5 to 30% by weight of at least one ketone chosen from
cyclohexanone, trimethylcyclohexanone and their mixtures in

all proportions, for example approximately 25% by weight.

8. Use according to any one of Claims 1 to 6, in which the

solvent system comprises:

» from 85 to 99% by weight of DMSO, for example approximately
95% by welight, and

« from 1 to 15% by weight of acetone, for example
approximately 5% by weight.

9. Use according to any one of Claimg 1 to 6, in which the

solvent system comprises:

« from 85 to 99% by weilght, preferably approximately 95% Dby
weight, of a mixture of 50% by weight of DMSO with 50% by
welght of DBE, preferably dimethyl glutarate, and

« from 1 to 15% by weight of acetone, preferably approximately
5% by weight.

10. TUse according to any one of Claims 1 to 6,in which the

solvent system comprises:

« from 70 to 95% by weight, for example approximately 75% by
weight, of a mixture of 50% by weight of
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DMSO with 50% by weight of DBE, preferably dimethyl
glutarate, and

« from 5 to 30% by weight of at least one ketone chosen from
cyclchexanone, trimethylcyclohexanone and their wmixtures in

all proportions, preferably approximately 25% by weight.

11. Use according to any one of Claims 1 to 10, in the
manufacture of films, membranes and coatings and in the

manufacture of batteries.

12. Process for the dissolution of fluoropolymer, in
particular poly(vinylidene fluoride), comprising at least the
stage of bringing the said fluoropolymer into contact with at
least one solvent system according to any one of Claims 1 to
10.

13. Solution comprising:

¢ from 1 to 50% by weight, preferably from 1 to 40% by weight
and more preferably from 1 to 25% by weight of at least
one fluoropolymer, preferably at least one poly{vinylidene
fluoride), and

¢ from 50 to 99% by weight, preferably from 60 to 99% by
weight and more preferably from 75 to 99% by weight of at
least one solvent system according to any one of Claims 1
to 10.

14. Use of a solution according to Claim 13, 4in the
manufacture of films, wmembranes and coatings and in the

manufacture of batteries.
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