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(57) ABSTRACT 

The present invention provides a method of manufacturing 
an organic electrolyte electrochemical cell comprising at 
least one electrochemical couple made up of tWo electrodes 
sandWiching a solid ?lm of porous polymer containing said 
electrolyte; each electrode comprising a porous layer con 
taining an electrochemically active material and a binder, the 
method comprising the following steps: 

11 a polymer is put into solution in a solvent and said 
solution is spread in the form of a ?lm on a support; 

11 said ?lm of solution is immersed in a volatile is 
non-solvent that is miscible With said solvent in 
order to precipitate said polymer and said polymer 
?lm is dried to eliminate said non-solvent; and 

11 said couple made up of said polymer ?lm placed 
betWeen said electrodes and in contact thereWith; and 
impregnated With said electrolyte; is compressed 
While being heated to a temperature less than or 
equal to the temperature at Which said polymer ?lm 
starts to melt so as to obtain incomplete melting of 
said polymer, said electrodes becoming unseparable 
after cooling. 
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METHOD OF MANUFACTURING AN ORGANIC 
ELECTROLYTE ELECTROCHEMICAL CELL OF 

UNITARY STRUCTURE 

[0001] The present invention relates to a method of manu 
facturing an organic electrolyte electrochemical cell of 
structure that is unitary, i.e. in With the various component 
elements are connected together so as to form a single 
Whole. 

BACKGROUND OF THE INVENTION 

[0002] Organic electrolyte cells, in particular lithium cells 
are presently the subject of rapid and major development 
because of the high energy density they make available and 
because of their long lifetime. They are particularly suitable 
for use in objects of small dimensions. 

[0003] Traditional cells are made up of solid electrodes 
sandWiching a porous separator containing liquid electro 
lyte. Because of the risk of leakage, such cells are ill-suited 
to consumer portable equipment. 

[0004] As a result cells have been proposed that include an 
electrolyte that is made solid by being immobiliZed in a 
polymer matriX. HoWever, over time electrical contact 
betWeen the various components of the generator degrades, 
particularly if gas is given off. In order to limit that phe 
nomenon, the cell is held in a compressed state by a rigid 
metal container, thereby increasing the Weight of the cell. 
Attempts have therefore been made to interconnect the 
various components of the generator so that electrical con 
tact betWeen them is guaranteed under all circumstances. 

[0005] One method of making an electrochemical cell in 
Which the various layers are bonded together is proposed in 
US. Pat. No. 5,540,741. To constitute a ?rst electrode, a 
paste is deposited on a conductive support, the paste being 
formed of an electrochemically active material and a poly 
mer solution. After it has dried, the electrode is covered in 
a layer of a solution of a plasticiZer and a copolymer of a 
vinylidene ?uoride and of heXa?uoropropylene (VDF-HFP) 
to form the separator. The resulting assembly is covered in 
a second electrode constituted by a sheet of lithium made 
elseWhere. Pressing is performed at a temperature of at least 
150° C., causing the copolymer to melt completely and thus 
leading to a non-porous material. The plasticiZer is subse 
quently eXtracted by means of a solvent that is inert relative 
to the polymer. On being used, the cell is impregnated by the 
electrolyte Which occupies the void left betWeen the polymer 
chains by removal of the plasticiZer. 

[0006] That method suffers from the draWback of giving 
rise to large changes in dimensions during manufacture of 
the cell. During extraction, the structure collapses, thus 
leading to a dense material. Consequently impregnation With 
the electrolyte takes place sloWly. Thereafter impregnation 
leads to the VDF-HFP copolymer sWelling in the presence of 
the electrolyte solvent. Such changes in dimensions give rise 
to tightening and unsticking phenomena that are harmful to 
the electrical continuity of the resulting cell. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

[0007] An object of the present invention is to provide a 
method of making an electrochemical cell of unitary struc 
ture Which minimiZes variations in dimensions. 
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[0008] The present invention provides a method of manu 
facturing an organic electrolyte electrochemical cell com 
prising at least one electrochemical couple made up of tWo 
electrodes sandWiching a solid ?lm of porous polymer 
containing said electrolyte, each electrode comprising a 
porous layer containing an electrochemically active material 
and a binder, the method comprising the folloWing steps: 

[0009] ii a polymer is put into solution in a solvent; 

[0010] ii a said solution is spread in the form of a ?lm 
on a support; 

[0011] ii said ?lm of solution is immersed in a 
volatile non-solvent that is miscible With said solvent 
in order to precipitate said polymer; 

[0012] ii said polymer ?lm is dried to eliminate said 
non-solvent; and 

[0013] ii said couple made up of said polymer ?lm 
placed betWeen said electrodes and in contact there 
With, and impregnated With said electrolyte, is 
pressed While being heated to a temperature less than 
or equal to the temperature at Which said polymer 
?lm starts to melt so as to obtain incomplete melting 
of said polymer, said electrodes becoming unsepa 
rable after cooling. 

[0014] The invention presents numerous advantages over 
knoWn methods. Because the polymer ?lm is impregnated 
With electrolyte, its porosity is conserved during the sticking 
step. The mean siZe of the pores lies in the range 0.1 pm to 
1 pm. The porous volume is large, constituting 30% to 95% 
of the volume of the ?lm. 

[0015] The pressing temperature is selected so that melt 
ing of the polymer ?lm remains incomplete and restricted 
mainly to the surface. The ?lm adheres on the electrodes as 
soon as the sticking surface has softened sufficiently. Con 
sequently, dimensions do not change during sticking, and the 
porous volume is not signi?cantly altered. In addition, When 
electrolyte impregnation takes place after sticking, the ?lm 
is observed to sWell, and this is avoided by the method of the 
invention. 

[0016] In an implementation of the method of the inven 
tion, the support used is an inert support. 

[0017] The polymer ?lm has good mechanical strength 
since the polymer itself contains less than 30% of the 
electrolyte solvent, With the major portion being contained 
in the pores. 

[0018] In a ?rst variant, said polymer ?lm and each of said 
electrodes is impregnated With said electrolyte, and then said 
polymer ?lm is placed betWeen electrodes and in contact 
thereWith to form said couple. 

[0019] In a second variant, said polymer ?lm is placed 
betWeen said electrodes and in contact thereWith to form 
said couple, and said couple is then impregnated With said 
electrolyte. 
[0020] In another implementation of the method of the 
invention, at least one of said electrodes is used as the 
support as folloWs: 

[0021] ii said solution is spread on the surface of said 
porous layer of one of said electrodes in the form of 
a ?lm; 
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[0022] ii said ?lm is immersed in a volatile non 
solvent that is miscible With said solvent; 

[0023] ii said ?lm is dried to eliminate said non 
solvent; 

[0024] ii said electrode including said ?lm is impreg 
nated With said electrolyte; 

[0025] ii the ?lm side of said electrode is covered in 
an electrode impregnated With said electrolyte to 
form an electrochemical couple; and 

[0026] ii said couple is pressed While being heated to 
a temperature less than or equal to the temperature at 
Which said ?lm begins to melt, so as to obtain 
incomplete melting of said polymer, said electrodes 
becoming unseparable after cooling. 

[0027] In yet another implementation of the method of the 
invention, both of said electrodes are used as the support, as 
folloWs: 

[0028] ii said solution is spread in the form of a ?lm 
on the surface of said porous layer of each of said 
electrodes; 

[0029] ii each of said ?lms is immersed in a volatile 
non-solvent that is miscible With said solvent; 

[0030] ii said ?lms are dried to eliminate said non 
solvent; 

[0031] ii said electrodes including said ?lms are 
impregnated With said electrolyte; 

[0032] ii said electrodes are placed together so that 
said ?lms are in contact to form an electrochemical 
couple; and 

[0033] ii said couple is pressed While being heated to 
a temperature loWer than or equal to the temperature 
at Which said ?lm begins to melt so as to obtain 
incomplete melting of said polymer, said electrodes 
becoming unseparable after cooling. 

[0034] Using the electrodes as the support for making the 
polymer ?lm makes it possible to avoid subsequent han 
dling, and thus makes it possible to deposit ?lms that are 
thinner. The method is thus simpli?ed and made more 
reliable, and the ?nal product has better performance. 

[0035] Said polymer is selected from: polyvinylidene 
?uoride; polyvinyl chloride; polymethylmethacrylate; cel 
lulose acetate; a polysulfone; a polyether; a polyole?n; and 
from an alloy of polyvinylidene ?uoride With a polymer 
selected from a polysulfone, polymethylmethacrylate, poly 
vinylpyrolidone, a copolymer of vinylidene ?uoride and 
ethane tetra?uoride, and a copolymer of vinylacetate and of 
vinylalcohol. 
[0036] The preferred one of said polymers is polyvi 
nylidene ?uoride (PVDF). PVDF has the advantage of 
exhibiting very little sWelling in the presence of solvent, thus 
limiting dimensional changes during the manufacture of the 
electrochemical cell. 

[0037] Said solvent is an organic solvent selected from; 
cyclohexanone; dichloromethane; dimethylacetamide 
(DMA); dimethylformamide (DMF); hexamethylphos 
phoramide (HMPA); dimethylsulfoxide (DMSO); trieth 
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ylphosphate (TEP); N-methylpyrolidone (NMP); and mix 
tures thereof. It is desirable for the interaction betWeen the 
polymer and the solvent to be Weak. 

[0038] It is preferable to use an organic solvent in Which 
the polymer dissolves Without difficulty and Which can 
easily be eliminated by heating to a moderate temperature 
Without running any risk of damaging the active material. 

[0039] The selected polymer is put into a concentrated 
solution in the solvent. The concentration of the polymer 
must not be too high since that is one of the parameters 
Which determines the porosity of the ?lm; it is preferable for 
the solution to contain at least 50% solvent. 

[0040] The polymer in solution is deposited on the surface 
of the support by any knoWn method such as immersion, 
coating, spraying, etc. . . . . If the surface presents irregu 

larities and a certain amount of pores, they are smoothed 
over by the solution and they facilitate bonding of the ?lm. 

[0041] In a ?rst variant, the surface of said porous layer is 
impregnated With a Wetting agent before it is covered in said 
?lm. The Wetting agent may be a volatile organic solvent, for 
example. 
[0042] In a second variant, said solution of a polymer in a 
solvent also contains a Wetting agent at a concentration of 
less than 10% by Weight of said polymer. The agent serves 
to improve penetration and distribution of the electrolyte in 
the polymer ?lm. 

[0043] In a third variant, said solution of a polymer in a 
solvent also includes a small quantity of a non-solvent, said 
quantity being insuf?cient to cause the polymer to be pre 
cipitated. The presence of a small quantity of a Weak 
non-solvent facilitates three-dimensional organiZation of the 
polymer While it is being precipitated. 

[0044] The term “non-solvent” is used to designate a 
liquid in Which the polymer is not soluble (a “strong” 
non-solvent) or is soluble to a small extent only (a “Weak” 
non-solvent) at the operating temperature. When the 
selected non-solvent is Water, either pure or in a mixture, 
said temperature lies in the range 5° C. to 80° C. 

[0045] Said non-solvent is selected from: Water, ethanol, 
ethylene-glycol, glycerol, acetone, proplyene carbonate, 
dichloromethane, ethyl acetate, butanol, pentanol, acetoni 
tril, and mixtures thereof. If the selected non-solvent is 
Water, the method of the invention has the advantage of not 
polluting the environment and of facilitating solvent recy 
cling. 
[0046] The ?lm is put into contact With the non-solvent. 
The solvent is then replaced by the non-solvent With Which 
it is miscible, thereby causing the polymer to be precipitated. 
Subsequent recovery of the solvent extracted by the non 
solvent is thus facilitated. A porous ?lm of solid polymer 
then covers the surface of the electrode. It suf?ces to 
evaporate off the non-solvent and possibly a portion of 
residual solvent by moderate heating. 

[0047] Said electrolyte comprises a lithium salt dissolved 
in an organic solvent. The organic solvent comprises a 
mixture of ethers and/or esters, the esters being selected 
from linear carbonates, and cyclic carbonates having more 
than four carbon atoms, such as propylene, ethylene, buty 
lene, diethyl, and dimethyl carbonates, and mixtures thereof, 
for example. 
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[0048] The lithium salt is selected from: lithium perchlo 
rate LiClO4, lithium heXa?uoroarsenate LiAsF6, lithium 
heXa?uorophosphate LiPF6, lithium tetra?uoroborate 
LiBF4, lithium tri?uoromethanesulfonate LiCP3SO3, 
lithium tri?uoromethanesulfonimide LiN(CF3SO2)2 
(LiTFSI), and lithium tri?uoromethanesulfonmethide 
LiC(CF3SO2)3. 
[0049] When the polymer is PVDF, heating is preferably 
performed at a temperature lying in the range 90° C. to 100° 
C. The coagulated polymer ?lm is entirely stable up to a 
temperature of 75° C. and it melts above 105° C. Melting 
does not take place at a precise temperature, but spreads over 
a temperature range. It starts at the beginning of the range 
and does not become complete until the end thereof. It is 
therefore preferable to operate immediately before or at the 
beginning of the range. It is also knoWn that PVDF in the 
raW state melts at above 150° C. 

[0050] Pressing is preferably performed at a pressure lying 
in the range 9.81N/cm2 to 98.1N/cm2. 

[0051] The present invention also provides an electro 
chemical cell made by the method of the invention, includ 
ing an anode in Which said electrochemically active material 
is a carbon-containing material suitable for inserting lithium 
in its structure and selected from graphite, coke, vitreous 
carbon, carbon black, and active carbon, and said polymer is 
polyvinylidene ?uoride. 

[0052] The present invention also provides an electro 
chemical cell made by the method of the invention, includ 
ing a cathode in Which said electrochemically active mate 
rial is an oXide of a transition metal selected from vanadium 
oxide, lithium-containing oXides of manganese, nickel, and 
cobalt, and miXtures thereof, and said polymer is polyvi 
nylidene ?uoride. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0053] Other characteristics and advantages of the present 
invention appear from the folloWing implementations that 
are naturally given by Way of illustrative and non-limiting 
eXample, and from the accompanying draWings, in Which: 

[0054] iiFIG. 1 is a diagrammatic section vieW of a button 
type cell made by the method of the invention; 

[0055] iiFIG. 2 shoWs the impedance spectrum of the cell 
of the invention, With the imaginary portion Z“ being plotted 
up the ordinate in ohms and With the real portion Z‘ being 
plotted along the abscissa in ohms; 

[0056] iiFIG. 3 shoWs hoW the voltage of the cell of the 
invention varies during cycling, the voltage U of the cell 
being plotted up the ordinate in volts, and time t being 
plotted along the abscissa in hours; and 

[0057] iiFIG. 4 shoWs hoW the capacity of a cell of the 
invention varies during cycling, With the capacity C of the 
cell being plotted up the ordinate in pAh, and With the 
number of cycles N being plotted along the abscissa. 

MORE DETAILED DESCRIPTION 

[0058] EXAMPLE 1 

[0059] The method of the invention Was used to make a 
button type lithium rechargeable electrochemical cell A as 
shoWn in FIG. 1. 
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[0060] The anode 1 Was made of a porous layer 2 depos 
ited on a copper collector 3. The porous layer 2 contained 
graphite as its electrochemically active material, and a 
binder Which Was polyvinylidene ?uoride (PVDF). 

[0061] The cathode 4 Was made up of a porous layer 5 
deposited on an aluminum collector 6. The porous layer 5 
contained a miXed nickel and lithium oXide as its electro 
chemically active material and a binder constituted by 
polyvinylidene ?uoride (PVDF). 

[0062] A polymer solution Was prepared contained 50% 
by Weight of PVDF, 60% by Weight of triethylphosphate 
(TEP) as solvent, and 25% by Weight of tetrahydrofuran 
(THF) Which acts as a diluant to adjust the viscosity of the 
solution. The solution Was spread in the form of a ?lm on an 
inert support, eg an aluminum sheet, a plate of glass or of 
PTFE, etc. . . . 

[0063] The THF Was evaporated off in order to trigger 
three-dimensional organiZation of the polymer chains and 
facilitate precipitation of the polymer. The ?lm Was 
immersed in a non-solvent Which Was Water, thereby causing 
the polymer to precipitate. Aporous PVDF membrane 7 Was 
thus obtained Which Was dried in air and Which is suitable in 
that state for being conserved until it is used. 

[0064] When the cell Was assembled, the porous mem 
brane 7 and the electrodes 1, 4 Were dried under a vacuum 
respectively at 60° C. and 120° C. and then impregnated 
With electrolyte. The electrolyte Was made up of a solvent 
constituted by an equal-Weight mixture of propylene car 
bonate (PC) and ethylene carbonate (EC), in Which lithium 
heXa?uoroarsenate LiAsF6 Was dissolved. 

[0065] The cathode 4, the membrane 7, and the anode 1 
Were superposed in that order and maintained under pressure 
at a temperature of 95° C. for 10 seconds. The resulting 
assembly Was placed in a cup 8 closed by a cover 9 to form 
a button type cell 10. 

[0066] The impedance spectrum 20 of the cell Was plotted 
over the range 0.1 HZ to 65,000 HZ as shoWn in FIG. 2 for 
an electrode area of 1.13 cm 1. It can be seen that polariZa 
tion resistance Was loW, of the order of 50 Q/cm2. 

[0067] The cell 10 Was cycled at a rate of Ic/20 Where Ic 
corresponds to the rate that enables the cell to be discharged 
in one hour. Curve 30 in FIG. 3 and curve 40 in FIG. 4 shoW 
respectively hoW the voltage and the capacity of the cell 
varied during said cycling. 

[0068] EXAMPLE 2 

[0069] Abutton type lithium rechargeable electrochemical 
cell B Was made in accordance With the invention having 
electrodes analogous to those of EXample 1 and containing 
the same electrolyte, hoWever it Was made in a different 
manner. 

[0070] After being fabricated, the electrodes Were dried 
under a vacuum at 120° C. and then covered in respective 
?lms of solution containing 15% by Weight PVDF, 60% by 
Weight triethylphosphate (TEP) as volatile solvent, and 25% 
by Weight tetrahydrofuran 

[0071] After the THP had been evaporated off, the ?lm 
Was immersed in a non-solvent Which Was Water, thereby 
causing the polymer to precipitate. A porous PVDF mem 
brane Was thus obtained Which Was dried in air. 
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[0072] The electrodes had their faces covered in the poly 
mer ?lm placed together and they Were maintained under 
pressure at a temperature of 95° C. for 10 seconds. The 
assembly obtained in that Way Was placed in a cup closed by 
a cover to form the button type cell B. 

[0073] EXAMPLE 3 

[0074] Abutton type lithium rechargeable electrochemical 
cell C Was made in accordance With the invention, having 
electrodes analogous to those of Example 1 and containing 
the same electrolyte, but it Was made in a different manner. 

[0075] After being fabricated, the electrodes Were dried 
under a vacuum at 120° C, and then covered in respective 
?lms of a solution containing 25% by Weight PVDF and 
87.5% TEP. 

[0076] After being alloWed to drip dry, each electrode Was 
immersed for 20 minutes in Water Which is a strong non 
solvent in order to cause the polymer to precipitate. The 
electrode Was then dried in air, initially at 35° C. and then 
at 120° C. to remove all traces of Water. This produced a very 
adhesive layer of solid PVDP having a thickness of 50 pm 
and porosity of 75%. 

[0077] The faces of the electrodes carrying the polymer 
?lms Were put together and the electrodes Were held together 
under pressure at a temperature of 95° C. for 10 seconds. 
The resulting assembly Was placed in a cup closed by a 
cover to form button type cell C. 

[0078] EXAMPLE 4 

[0079] Abutton type lithium rechargeable electrochemical 
cell D Was made in accordance With the invention having 
electrodes analogous to those of Example 1 and containing 
the same electrolyte, but made in a different manner. 

[0080] After being fabricated, the electrodes Were dried 
under a vacuum at 120° C. and then covered in respective 
?lms of a solution comprising 9.1% by Weight PVDF, 54.5% 
NMP, and 36.4% ethanol. 

[0081] After being alloWed to drip dry, each electrode Was 
immersed in Water at 80° C., and subsequently dried in air 
at 35° C. A layer of solid PVDF having 25% porosity Was 
obtained. 

[0082] The faces of the electrodes carrying the polymer 
?lms Were put together and the electrodes Were held together 
under pressure at a temperature of 95° C. for 10 seconds. 
The assembly obtained in this Way Was placed in a cup 
closed by a cover to form button type cell D. 

[0083] Naturally, the present invention is not limited to 
button format cells, and any type of cell having plane 
electrodes can be envisaged. In addition, because of the 
?exibility of the electrode-separator assembly, the invention 
can also be applied to spiral-Wound type cells. It can be used 
for making electrodes having any knoWn electrochemically 
active electrode material and any of the usual polymer 
binders. 

1. A method of manufacturing an organic electrolyte 
electrochemical cell comprising at least one electrochemical 
couple made up of tWo electrodes sandWiching a solid ?lm 
of porous polymer containing said electrolyte, each elec 
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trode comprising a porous layer containing an electrochemi 
cally active material and a binder, the method comprising the 
folloWing steps: 

ii a polymer is put into solution in a solvent; 

ii said solution is spread in the form of a ?lm on a support; 

ii said ?lm of solution is immersed in a volatile non 
solvent that is miscible With said solvent in order to 
precipitate said polymer; 

ii said polymer ?lm is dried to eliminate said non-solvent; 
and 

ii said couple made up of said polymer ?lm placed 
betWeen said electrodes and in contact thereWith, and 
impregnated With said electrolyte, is pressed While 
being heated to a temperature less than or equal to the 
temperature at Which said polymer ?lm starts to melt so 
as to obtain incomplete melting of said polymer, said 
electrodes becoming unseparable after cooling. 

2. A method according to claim 1, in Which said support 
is an inert support. 

3. A method according to claim 2, in Which said polymer 
?lm and each of said electrodes is impregnated With said 
electrolyte, and then said polymer ?lm is placed betWeen 
electrodes and in contact thereWith to form said couple. 

4. A method according to claim 2, in Which said polymer 
?lm is placed betWeen said electrodes and in contact there 
With to form said couple, and said couple is then impreg 
nated With said electrolyte. 

5. A method according to claim 1, in Which said support 
is one of said electrodes. 

6. Amethod according to claim 5, in Which said electrode 
including said polymer ?lm is impregnated With said elec 
trolyte, and then said electrode is covered on the same side 
as said ?lm With the other of said electrodes impregnated 
With said electrolyte to form said couple. 

7. A method according to claim 1, in Which each of said 
electrodes is used as a support. 

8. A method according to claim 7, in Which each of said 
electrodes including said polymer ?lm is impregnated With 
said electrolyte, after Which said electrodes are put together 
to form said couple in such a manner that said ?lms are in 
contact. 

9. Amethod according to claim 5, in Which the surface of 
said electrode porous layer is impregnated With a Wetting 
agent prior to being covered in said ?lm. 

10. Amethod according to claim 1, in Which said solution 
of a polymer in a solvent further contains a Wetting agent at 
a concentration of less than 10% by Weight of said polymer. 

11. A method according to claim 1, in Which said solution 
of a polymer in a solvent further includes a small quantity of 
a non-solvent, said quantity being insuf?cient to cause the 
polymer to be precipitated. 

12. Amethod according to claim 1, in Which said solution 
of a polymer in a solvent contains at least 50% by Weight of 
said solvent. 

13. Amethod according to claim 1, in Which said polymer 
is selected from polyvinylidene ?uoride; polyvinyl chloride; 
polymethylmethacrylate; cellulose acetate; a polysulfone; a 
polyether; a polyole?n; and from an alloy of polyvinylidene 
?uoride With a polymer selected from a polysulfone, poly 
methylmethacrylate, polyvinylpyrolidone, a copolymer of 
vinylidene ?uoride and ethane tetra?uoride, and a copoly 
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mer of vinylacetate and of vinylalcohol. 
14. A method according to claim 1, in Which said solvent 

is an organic solvent selected from: cyclohexanone; dichlo 
romethane; dimethylacetamide; dimethylformamide; hex 
amethylphosphoramide; dimethylsulfoxide; triethylphos 
phate; N-methylpyrolidone; and mixtures thereof. 

15. A method according to claim 1, in Which said non 
solvent is selected from: Water, ethanol, ethyleneglycol, 
glycerol, acetone, proplyene carbonate, dichloromethane, 
ethyl acetate, butanol, pentanol, acetonitril, and mixtures 
thereof. 

16. A method according to claim 1, in Which said elec 
trolyte contains an organic solvent comprising a mixture of 
ethers and/or esters, the esters being selected from linear 
carbonates and cyclic carbonates having more than 4 carbon 
atoms. 

17. A method according to claim 1, in Which said elec 
trolyte includes a lithium salt selected from lithium perchlo 
rate, lithium hexa?uoroarsenate, lithium hexa?uorophos 
phate, lithium tetra?uoroborate, lithium 
tri?uoromethanesulfonate, lithium tri?uoromethanesulfon 
imide, lithium tri?uoromethanesulfonmethide, and mixtures 
thereof. 

18. A method according to claim 1, in Which heating is 
performed at a temperature lying in the range 90° C. to 100° 
C. 

19. A method according to claim 1, in Which pressing is 
performed at a pressure lying in the range 9.18N/cm2 to 
98.1N/cm2. 
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20. An electrochemical cell made by the method accord 
ing to claim 1, in Which said polymer ?lm has pores of 
average siZe lying in the range 0.1 pm to 1 pm. 

21. An electrochemical cell made by the method accord 
ing to claim 1, in Which said polymer ?lm has a pore volume 
representing 30% to 95% of the volume of said ?lm. 

22. An electrochemical cell made by the method accord 
ing to claim 1, including an anode in Which said electro 
chemically active material is a carbon-containing material 
suitable for inserting lithium in its structure and selected 
from graphite, coke, vitreous carbon, carbon black, and 
active carbon, and said polymer is polyvinylidene ?uoride. 

23. An electrochemical cell made by the method accord 
ing to claim 1, including a cathode in Which said electro 
chemically active material is an oxide of a transition metal 
selected from vanadium oxide, lithium-containing oxides of 
manganese, nickel, and cobalt, and mixtures thereof, and 
said polymer is polyvinylidene ?uoride. 

24. An electrochemical cell made by the method accord 
ing to claim 1, including an anode in Which said electro 
chemically active material is graphite, a cathode in Which 
said electrochemically active material is a mixed oxide of 
nickel and lithium, said binder is polyvinylidene ?uoride, 
and said porous polymer ?lm is made of polyvinylidene 
?uoride. 


