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~and accunul ator containing such an electrode The

i nvention relates to a new el ectrode based on a 5
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Ive prlce |n order to
century will see considerable development of electric

vehicles, hybrid wvehicles and hybrid vehicles that are
rechargeable on the power grid, the emergence of which
is resulting from increasingly strict international
regulatiohs concerning pecllutant emissions and the

greenhouse effect from heat engines.

The new generations o©f electronic devices make
necessary the development of accumulators with
increased autonomy and having a simultaneously thin and
flexible form compatible with the miniaturization of
cbhjects. For the market for electric wvehicles, hybrid
vehicles and hybrid vehicles that are rechargeable on
the power grid it 1s Important to have accumulators
that are simultaneously light, compact, safe and at a
very competitive price 1n order to compete with

conventional motorization sclutions.
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conventional notorization solutions. WO 2007/135331 -
2 - PCT/FR2007/ 051299 The term"lithiumnetal" (or
Li metal) generally defines the technology in which
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the |it |un1|i or exanpl e, an insertion nmateri al

ogoﬁtalnlﬁg 518 Tcont ai ning Iithiumor carbon. The

el ectrolyte generally contains Iithiumions, whether
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the 1lithium is, for example, an insertion material
centaining or not containing lithium or carbon. The
electrolyte generally contains lithium ions, whether
the electreolyte is liquid or in the form of a polymer
impregnated with liquid - the latter case 1s then

generally spoken of as a plastic electrclyte.

Lithium metal! and lithium ion technology are able to
meet tThe needs of electric vehicles, hybrid wvehicles
and hybrid wvehicles that are rechargeable on the power
grid, but remain high in cost considering the nature of

the materials employed and an inadeguate safety level.

The specific energy density of the zbove accumulators,
expressed in Wh/kg of accumulator, remains an important
limitation of the batteries for their application to
electrical transport, for example in electric vehicles,

hybrid wvehicles with electrical autonomy (rechargeable
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expressed in Wi/ kg of accunul ator, remains an
inmportant limtation of the batteries for their
application to electrical transport, for exanple in
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positive a ative el ectrodes, expresse

SHEC g CoFnealecied@e.tN-n ot her words, an increase in

the specific capacity of the negative electrode will
ead to I ncr ease | t he ener%y density. of

th .
Fﬁésﬁegﬁ?W%ﬂes 1S
helveckrodd wagn Nemid@dy idien asodol dovsr Om rgLs ssethe

lg%hted specific capacity of the electredes.

The specific energy density of these batteries,
expressed in Wh per kg of battery, is an increasing
function of the specific capacity of the positive and
negative electredes, expressed 1in Ah per kg of
electrode. In other words, an increase in the specific
capacity of the negative electrode will lead to an
increase in the energy density of the battery. The
specific capacity of the negative electrocde can be

written as follows:

S
C =C -2 (1)
m_
where
C, is the specific capacity of the negative electrode

(Ah/kg)
C, is the surface capacity of the negative electrode

b3

(Ah/m?)

S 1s the geometric surface of the negative electrode

(m®)
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M where C. is the specific capacity of the negative
el ectrode (Ah/kg) 35 C, is the surface capacity of
the negative electrode (Ah/n2 ) Sseo is the
eqonetrijc surface of the negative el ectrode ), VD
oG HOTAES8T 1 4 PCTI FRIOGH 051299 e fRROTRAasros
the negative el ectrode (kg). The term."geonetric
RufPabde HESaeRd Fhot RETBr AUEnE LeboBRECan a0
describe the textile electrode refers to 5
TenSEANS: Al dhe RCLASGORLE Seal goah the MRl orosent
abric.” This georetri c surtface Is independent of”the
apextided oty et wWeschile dfe tirxhubberlecthapide andterseto

Qb8 M esircongtd t ytd e ddo P c of sddies sige ofndhepetal
fabric weave. The geanetric surface therefore

fperiect sThHS oMISP IKul RuBf2fhe textPAEPRRERER tHe th©
tageumel adtofuctdhe, st tacefcapaci hymbér| hehaegatdme size
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9SdeV/'Sgda T8 wHePE & U E Phe caBaci Ty of'St heThagdti v
febedtr ode={eAh) Th&dgecmstirhe devdlagmedtsard Goes ofef hects
kve.electr. -1 0 (i ric
B e e kR S R
"devel oped surface" here denotes the surface of the

iRt alyfafrd Ccabat heyMogr ogeophegseale, dlkc@thRe can be

words the real .interface between the nmetal wires 25
CKBICESEFEN 2CoFPddC8®) and the surroundi ng envi ronment
(bef %:ﬂﬁiﬁ%&iq@)of the conversion layer) or the
inter‘acg&pg%Meen the conversion | ayer forned at the
where

C is the capacity of the negative electrode (Ah). _
S, 1is the developed surface of the negative electrode

(m®), and _
S is the geometric surface of the negative electrode

geo

(m?) .

The term "developed surface”™ here denotes the surface
of the metal fabric at the microscopic scale, in other
words the real interface between the metal wires
(electron collector) and the surrounding environment
(before formaticn of the conversion lIayer} or the
interface between the conversion layer formed at the
surface of the metal wires and the environment. This

surface 1is expressed in m°.

The metal textile will also be characterized through
its "specific surface", determined by the BET method
and corregponding to the ratic between the "developed
surface"™ and the . "geometric sufface", expressed in

m? /m?.

Combining the equations (1} and (2) leads to:
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surface of the netal wres and the environment. This
surface is expressed in n2. 30 The netal textile wll

al so be characterized through its "specific

surface”, determ ned by the BET nethod__and
WQM%QQ%ﬂ%%ﬁ%@& to the ratio befween thePCEZ§3?BB@6051299
surface" andgthe ."geonetric surface", expressed in

35 n& 2 —€ofBi nidly the equations (1) and (2) |eads

to: WD 20@v/ 735331 - 5 - PCT/ FR2007/ 051299 C = C
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linked with the chem cal nature and the thickness of
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= e d T [ [
T T e (et M rERRRE pka il bePRaSeec
swhRsEe dftnef BetYons involved in 15 the equation for
the el ectrochem cal reaction occurring at the
el ectrode. It _is fixed by the chem cal nature of the
"B GEr obmen cal | yimact i wesvmat eri al . The mass of active
mat eri al per®uni Pedeveloped surface 20 (nma/ Sdev)
corresponds to the product of the thickness of the
Tﬁﬁyer of electrochenicallg ac ivetﬂateriaé andlof /

e GHTLYY of SEheTddt iV fraler P4 % TE-Thi! £ il kedt)
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LS f act h ' . N
o R e TPl o BELe OES LR pocurins
e &l @ﬂﬁqﬁ@ﬁéﬁgiﬂgzph@ fixed by the c¢hemical nature of

the electrochemically active material.

The mass of active material pef unit developed surface
(Mpa/Sdev) corresponds to the product of the thickness of
the layer of electrochemically active material and of -
the density of the active material. It is thus fixed by
the chemical nature of the active material and its
manufacture method, which determines the thickness of

the laver.

The Applicant has found a means of increasing the
specific capacity of an electrode for accumulators of
the lithium-ion or lithium-metal type, and consequently
the energy density of these accumulators, by
configuring one of the glectrodes of such an
accumulator in the form of a textile based on metal
fibers and/or wires (electron collector) comprising a
layer of electrochemically active, nancstructured
material such as described in the patent application
FR 2 870 639.
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accunul ators, by configuring one of the el ectrodes
of such an accunulator in the formof a textile
based on netal fibers and/@r wires (electron
collector) conprising a |ayer of el ectraocheni cal
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transition metals present in the electron collector,
characterized in that the electrode is a textile formed

from metal fibers and/or wires.

As explained in the patent application FR 2 870 639, of
which the present invention is a refinement, the
nancestructured layer containing nanoparticles of at least
one compound o¢f a transition metal present in the electron
collector is a conversion layer, i.e. a layer c¢btained
through chemical or electrochemical transformation of the
surface of the substrate metal. The known advantages of
such a conversion layer are, 1in particular, the goocd
adhesion of the surface layer formed o the substrate and
the great ease with which such a layer can be manufactured
by simple processing of the initial metal. In addition to

these advantages
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textile.

The metal textile used to form the electrode of embodiments
cf the present invention 1s preferably formed from wery
thin wires, at relatively low separation from one another.
In fact, the thinner the wires and the greater the number
of wires per -unit surface, the higher the BET specific
surface, as defined above (developed surface per m’ of
geometric surface}). The thinness ¢f the wires may however
be limited by the ability of the metals or metal alloys
used to be wire drawn. While some metals and alloys such as
copper, aluminum, bronze, brass, and some steels alloyed
with chromium and withrnickel, lend themselves well tco wire
drawing and can therefore bke obtained in the form of wvery

thin wires, other metals
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As  explained in the introduction, embodiments of the
present invention seek to provide electrodes for lithium-
ion or lithium-metal accumulators having a maximum active

surface for a minimum electron collector mass (cost
reduction linked with the metal raw material) and a minimum
bulk (miniaturization of accumulators). By using metal

textiles such as described above, the Applicant has
succeeded in preparing electrodes having a specific surface
{expressed per unit surface) of between 2 and 100 m?/m?,
preferably between 20 and 80 m?/m?, of gecmetric surface of
the electrode, or a developed surface per unit mass of the
electrode of between 107° and 5 m?/g, preferably between 1072
and 3 m®/g of electrode.



conversion | ayer, advantageously has a unit area nass

of less than 1000 g/ n2 of geonetric surface,

preferably between 10 and 500 g/ n2 of geonetric

surface. As explained in the introduction,

enbodi nents of the present invention seek to provide

el ectrodes for lithium iomngor |ithiummetal

accunul ators havi ng a maxi mum active surface for a
Thgi nehefr et rasiteolingct 6 nB¥BOREBSRES r tfuctlith Present
1n{7de1ﬁri<ﬂ?n MEhdﬁ_Belff@h@bhécf&Wfﬂaﬁlelt:haH dard13sBHNaMUMclained

aturization, of acc atars y [ :

oy ety (FpRLTHHRL“ Sk n g AETRE T oks Rl 8H mainty
thpppdh cabs hagtléaceeedeﬁum pFéphar rrﬁgaeﬁecpr ddes chemical

coM@Vi NG éh Scpr_ec‘&lflé Ceﬁé%{]%? cc(ﬁ)%ﬂft%%s%qlcp%f L!:'He conver51on
surface) of hetween 2 00 [, prefer

lafrb%%weéﬁezot%?rbnwlmzrﬂﬁﬁfa%re@b%msr| eferhfeaC%l%‘Ftr?‘fwee of
eneb@nbdrote, o0r thcdgvelepaed Swdradcenpesransinbss 0b these

kgl echy 915 o oL ggen b 2 3 R0 g pRELELBILY o
selpelt Fode é@@omﬁt@g}St cﬁréirtr@%’r%ntl%l@trsmesele%%@n in this

doéLﬂN&ml eﬂolse @hé&ir&fguhﬁh%ﬁﬂdﬁﬁﬂa&@t ghsclosedoansk wire
icant in the application FR 2 870

cIar F t he
rﬁ%?ngwrough its textile structure. Wth
regard to the chenrcal conp05|t|on of the electron

In C% }{;?&f@fr@cﬁ]deﬁgoé iert%é) o#oog%lhect'}'&' %‘?thlon

acteristics ectro ments
met e Hr edferiths n@ﬂe@ﬁ‘rw ar%llsqqﬁqrarlst o areas €hogescfagadthe

grdub Fﬁr&a&?ooﬁwlcwp,epc&oﬁm ixﬁaﬂc_,sadee,caes&ﬁrppetro chromium
elect frog% e%nega s and allq¥s di scl osed in

NG R0 g FRHETE R o dé “Rav R %ﬂ Bt Eht it e ability to
be wre drawn and woven. In a preferred enbodi nent

DuPlf éh€hén\6‘i‘%ﬁ§da%&»onsaéfj EE@”%Jdv%@:sﬂEB%t al (D Ofoifbng the
el ectron collector is (are) chosen fromthe group

ackiotsreBaberhrtkert, td¥bartec né%%or%b%%eFo éﬁPSﬁFWﬁPtS
ofanﬂheronnvﬁﬁei@mablyhéﬁ@n1meoalandaCGrOﬁbﬂﬂérfbdlngy an

app]njt%rflortjéat %cf the,g 9&‘%’1&5 % on %8£m<{§catﬂe below,
Ve nat S8t % ro e a cor |ng 0

lnt@mdpp@p@gnd of said transition metal(s). This compound
is preferably a mineral compound and is advantageously
chosen from the chalcogenides and the halides, preferably
from the chalcogenides {oxygen, sulfur, selenium,
teliurium), and the metal compcound  present in the

cenversion layer is particularly preferably a metal oxide.

In a particulariy preferred -embodiment of the invention,

the transition metal compound is a compound of the formula:

MOy,
where 1 £ x-< 3 and 1 £ y £ 5, preferably 1 £y £ 4, and M
is at least one transition metal. This compound is

preferably chosen from the group' formed _by the epinelle

structures AB;0,, where A 1s al leasi one



of the invention, these netals are converted by an
appropriate process, described in greater detai

bel ow, into a conmpound of said transition netal (s).
This compound is preferably a m neral conpound and
I s advantageously chosen fromthe chal cogeni des and
the halides, preferably fgr@amthe chal cogenides

oxygen, sulfur, selenium tellurium,_and the netal
Er eGP BFESbnErRR st orbes s PoRtppyitieg By el mn,
Crpakti cobarhy Pref endbByia mst dleasyti dee meatad chosen from
th?ﬁ@k%ﬁﬁ' %_E)'tr}ﬁeﬁr nyfrﬂ;@,d cemaadi BNt ofqthe EBMﬁm{:E@ngroup

e, tran ion _nmetal .co nd is.a . co und o e

fo i a Ehindie tnarsSeTEE" 1 eSO 8 hl8sr one
trppeifterabl Yetlak- opogeng frond Wre i gravpe| dasmeghedby Fe, Mn,
- crfnansidd amdretal . This conpound is preferably chosen

fromthe group formed by the spinelle structures

AB204, where A is at |least one 10 transition netal
Thehesahs it o t RetglomP™Permed by Fe, PREticalarNCrz@p or a
comighrfdl, canesBorslialy kteasheonermelal chosen from the

gr JEorped Fe, Cr and M, and/or fromthe group
fo?#%dégﬁﬁﬁﬁéggesquioxides M 203, where M is at

wherystd ong’ tr dnsift ToR Bt &F @ROsENTY T The group
formed by Fe, Mn, C, N, Co and Cu. The transition

ThdTBtAl1 LogpouRd s {8 &%ééé&lﬁ}:ﬁ& Cegf3i0r 8 sompound  ip
correspondi ng .to the forn¥la: e ,, %ﬁry, Mh,, 04 -
PagfigtEatn 45l <P §< Ahe Pl wplepthe fipgmula
FewaleMoy Caf Mhismpreber aliby equakpto,2 opmBpunds of  the
foR@1d cubalcgquak,6,0 3wndbe conpoundscat tHel for M@ cated

bFex,Cry,I\/h,,O4 enconpass, for exanple, conmpounds of
P formula Fe,,Crl _,,Cr204, where x' has the val ue

i ndi cated above. As previously nentioned, the _
As COIMBFiIdu il ayeintOfortlle  teeet | l@releggtibade 1@k er  of  the
te '?%5“%?%% régesgf Q%E%%E&ehE%?Q%§OQheI%r?sePt invention

nanostr uctured ayer contal ni ng nanopartircles

is pavimgpostructured” layer containing nanoparticles having
a mean diameter of between 1 and 1000 nm, preferably
between 10 and 300 nm. Such a nanostructured layer is
distinguished by a rough and porous structure, and contains
at least 50% by weight, preferably at least 70% by weight,

of nanoparticles.

In the conversion layer of the textile electrode, the
nanoparticles are preferably rearranged and clustered with
one. another, the clusters preferably having a mean size of
between 1 and 10 000 nm, in particular between 10 and
3000 nm. The porous structure Dbased on nanoparticle
clusters can be demonstrated, for example, by scanning

electron microscopy.

The conversion layer (electrochemically active material)
preferably completely covers the surface of the electron
ccllector and preferably has a thickness
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a nmean di aneter of between 1 and 1000 nm preferably
between 10 and 300 nm Such a nanostructured | ayer is
di sti ngui shed by a rough and porous structure, and

contalns at | east 50% by wei ght, prefera ast

at _|e
Wﬂy%qu MePgtl,  of nanoparﬂﬂcles In theT 28%%@9%(851299

yer_ of tl1 texti el ec t he particles
Odc‘?eb%fr‘“é?eé?a aneMnJgidbgﬁdn@r u%r%rrlﬁ H-alppgstween
Jnoeihend tilze colousiner s pref erably having a nean size
of between 1 and 10 000 nm in particular between 10
and 3000 nm The porous structure based on
Avaropargi dce orod ysaerscehir be dénonsigeted, fopodiment,
t%a@z'e%t% %‘Eﬁt’l’éé’ﬁ% r & £CL T 001 LT OSEARY - rrdfi€an alloy

ayer. ec

conversion trochemcally active material)
PrERdrdBIy Céw;smlétr@d yEebver3mPhE: saff dce9f thelron’ and
celregtingn 1! | ecterrandcpreterabl ¥ shas-or diCknessd N £
2007/135331 - 11 - PCT/ FR2007/ 051299 of between 30

htEnE SP5 5066 'nm in particul ar between 30 nm and 12
000 nm According to one particularly advant ageous

Mgﬁe dlﬁ;@hcs ﬁ*geeoe' 89” N, ol £ &L%e&m f%l?fécto be

ornmed from an a con ai'ning
ugeanpl @ften ﬁqz@@a@fon r of amd Ha@l\iﬁ@fﬁﬂﬂﬁufﬁ% EePBEEEBACON

16Qkkecter ig prafiablydpde ofs stk nlesscstegt. 49 a
MEtal fabrics based on transition metals able to be

1&§@aumaﬂpér Yor AatPEN0MA AarsTF Ut dr e 86RverBh 1n

thayeprasrdescs i bed ahpye,awrs tdha el eet riagle afar&et, for
accumul at or are known

LithiLumion r Ii%glungggfal &n.
SEREPGFr or erand Fe TCHOME o THE T ket S T or P1810
sexanel ecamedertwiid fojlom ngeatenonp batn onsft prabn twill

are,we t | r weft rib,
W%%LE %b ?‘i@vm wagpaﬁ%\?ar%ﬁ?b%a% E]:I:L%Warp rib. The
fornatlon of the nanostructured conversion |ayer is

TAE Q%&%b%Q%%'dﬁtﬂH%ZH%B&&%@&@EUE@H2c§3@e§§§®nTh§yer is
treatnent used hn that doiunent can be %pg eg39 The

dﬁspﬁégp in he application

treatment used in that document can be applied without

further precautions or modifications to the metal

textiles described above. Saild conversion treatment is, .

for example, a high-temperature heat treatment in a
reducing, neutral or oxidizing = atmosphere. These
treatments are treatments known to the person skilled

in the art and are commonly emploved.

It may, for example, be a treatment in hydrogen at a
temperature of between 500 and 1000°C, preferably
between 600 and 800°C, for example at a temperature
close to 700°C, for a duration of from 1 hour to 16

hours.

In may alsc be a heat treatment in air at a temperature
between, for example, 600 and 1200°C, ©preferably
between 800 and 1l50°C, for example at a temperature
close to 1000°C, for a duration of from 1 minute to 16

hours.



further precautions or nodifications to the netal

textiles described above. Said conversion treatnent

is, for exanple, a high-tenperature heat treatnent

in a 25 reducing, neutral or oxidizing atnosphere.

These treatnents are treatnents known to the person

skilled in the art and arg,commonly enployed. It

may, for exanple, be a treatnent in hydrogen at a 30
Th?eﬁﬁé?ﬁfﬁ%@ﬂ ab%¥mé@ﬁm%®oa5n§h§090@ Oﬁré%@r@ﬁﬂﬁlzlng or

re@@&ﬂ\@@n £O8: andr880&ent or e¥anphetat g@nta@am@yat HE®e the
ose.to 700C, a

d ti f f 1 h
defpeTE Y St enot B oS Rats | AN P KRe'Bengite
elé¢enpedat we dvtewkemnifor ekanglee, BOGraidnl200C8s final
naﬂégﬂéezémryau%%wgfntﬁgo e%d;t%ggc f . exapkeralt on of

tenperature close to 1000C, a duration of froml
napppf el ¢ o6 CRBUFS. oY THer Y¥hveRsi didsdyefifehaets of
that athemandtof.t he oxd dbzi Iﬁ@u@l‘se redisdibng heat subject the

es n ener al | ve th ef|n|t|
vekLPR TENRCEPER 080 IRORL A iR gt Bies¥Fs ot Borating
iteliecta odétlbfurnbodimenesonf ffhesi fiemtt dﬁﬂscrwqa negn be

efﬁ@@@@cﬁ r U%BW aliQpef, the electriade tie ecckheie electrode
forpmation of nanop artlcles occurs only durin
egc%ﬁ%é’lyte

re%??%YedF%cﬁaﬂdghﬁ“mt?ﬁf Al B of ™ PFgﬁngf
copossiiie 1otisibpestlthat texiow eceteeit odensotguch.@s to

[ ge_be L peor Pt dan u
0- SLREPRRS5aP LRRFsLPEPLBRGRLLATo ) ST, 1 o -
poteitieanpfe20by redadilvg thwe ’tﬂ@@(t I ighépect Fhge oxidation

of rehativectoa éléJﬂmeela&ctar Qd€y idhraRkne@r GRfisGty (0. 05 to
géﬁg}rqu contalnln thlun%sag at. a Io gurre t

_ W (Y 0BT ]f)lcs ?ffzeoP ge0TetTiE E T FdcéFof t© @

potdret el eatft @d)@)o upy trelatipet enttiad biti20mM relative to

the lithium then oxidation of said textile
el ectrode at a low current density (0.05 t

Embed Ontet §éonete | @f§l§@ﬂ§cel%‘felwﬂé31él éEFFBBé) Hﬁﬂﬂb‘iea an
el ot eitrali ofT 3000 MM delmatliavert 0 ahle lant hidimctrochemical

accunmulator containing a textile electrode such as

described above.

An electrochemical half-accumulator according to the second
aspect of the invention compfises a textile electrode with
a nanostructured conversion layer, such as previously
described, said textile electrode being covered over its
entire surface with a coating that ensures it functions to
separate the battery electrodes. This coating 1s designed
to separate electrically the two electrodes of the
accumulator. This separator must furthermore be zble to be
impregnated with a liquid electrolyte comprising at least
one lithium salt and therefore preferably has a porous
structure or a polymer structure that can be inflated by
the electrelyte. In order to preserve the advantages
resulting directly from the textile structure of the



Enbodi ments of the present invention further include
an electrochem cal hal f-accunul ator and an

el ectrochem cal - accunul ator containing a textile

el ectrode such as described above. An

el ectrochem cal hal f-accunul ator according to the
second aspect of the invengion conprises a textile
electrode_ with a napostructured conversion |ayer,

ClQUhPR Pf eFMBASHPeREEs O UdtP BEFIFHextPIEnEt &t rbdg- @
hidei agechveceduoverei tthatentdarrve sy faces Wat Haageoatdend fic

_caﬁ{‘ §$O%H&e§‘?%&§§’u% s‘i% %&es%aéé &%H‘a? b%t%aééry out

coa ned 0 separ
the| depPEealry tffe thw éleeéﬂfﬁeaéslélf $ien &cc‘fmﬁﬂl ‘ah@t this

te;ﬁuﬁe Sepaatfe MuSkiak! thasdmie be able ol bGcounulator.
egnat e W el ectr.o e Cco ri sin
| BRBEE SN S, LaPE S raroari SoRTEs o Tmfas ot

bleclpotbes opstringburer oveavpobynerhest necd Ur ¢ etkhal ecediwrming
th@eeiQ££?$§Q b%uttﬁﬁe%l%ﬁkf I%&ﬁ_ j&?@%ﬂf%%ggtpﬁgﬁﬁEV%OQ

vantages resul ting directl textl

~in s&"?‘lﬁ'c]tq}?]@%fatt Heaps @l ecﬂqdod‘éietﬁllé’n’@éé métt Sh6f opweings
in present inavesti ometiale. textiiigh spaed fivlsukigge bhat the

conver.t.s |nt arge_ s ecifi capacity, and_energ
pr%fervﬁtlo :$sqessen??%.l?%ﬁc§r?§ out %E%rdg 031t X%nthe
thxﬁkrteh?e? seéar‘eﬂ%r sepagadivra deyoshatdt hiThist extibte have a

sméﬂﬂlgﬂdﬁd%fﬂﬂ%@%%e%%p%ﬁksaknJkﬁ%th%b&ea%gu%%ka%%%nlnbg of
ot her words, the deposition of_ the separator nust not

they gk itife SIFERTRES BthE‘av]%e of led r}%‘f ata kb gqnagator.

formng the el ectrode, but nust preferably preserve

t a 50 particu a Q% eal ly.
1 gl Maed 1 AAT M e oL, LERERIDI0 B0 pAFBlbtica
Outrhebsbl oif%fh‘gfl%r @ﬁetalpleseme‘ahpéﬁ, of sthbse a@pemrrw@gswn,

spﬁ&ﬁ%%@dsorlQ%%hlébﬂa,v :Eh@epbghﬁkﬁﬁsstgkztﬂ@p031tlon of
separ at or deposi t

: ve
th]ts’nl CRheSIfor & elf§§ é’or@%ﬁ‘letcﬁ O%‘beﬁﬁ’n e&ftrotcﬁlémlcal
medrextand gheptrodeuhetr teocbeddihgsed by sackhnsgpar abown by

thV BQRQQQaEEFhS%BQ%%“ a1, 1Qf éé*éé}l% eepil at»ﬁ{l an Pe netal
carri ed various suit sSucC as
stqqﬁﬁﬁgglo%r the wire Tto be coated 1s 1ntroduced, as a

cathode, into an agqueocus solution containing the base
components of the‘coating t0 be deposited, in fact enables
an extremely thin, regular and continuous, deposit covering
the whole of the surface of a structure, even with a very
complex geometry. In order to be able to migrate toward the
cathode, 1i.e. toward the structure or the wire to be
coated, the component to be deposited must have a positive
charge. It is known, for example, to use cationic monomers
which, after deposition on the cathode and polymerization,

form an inscluble polymer coating.

In a preferred embodiment of the half-accumulator of the

present invention, the separator is deposited by



sprayi ng or chem cal vapor deposition, the deposition

of this coating is preferably carried out by

el ectrochem cal nmeans and in particular according to

a techni que known by the nane cataphoresis. This

technique in which the nmetal structure or the wire

to be coated is introduced,j4as a cathode into an
Ca%%ugous SO|U%I8H contalnln u%hesb SE; ,C éﬁ%ﬁgﬁﬂﬁﬁ such

8'8battRg t6%be dépost i n°fatt enab an Y

Caéxpﬂéﬁehvﬂpﬁﬁﬁsrrégﬁﬂ%ﬂaéﬁﬁ 6@ﬁﬂ#ﬁ@§u§mmﬁﬂﬁﬁﬁtcomprlSlﬂg

que@¥ehhig ahhes whele-iafnd.he surface of a structure,

even with a very conplex geonetry. In order to be

able to mgrate toward the cathode, i.e. toward the
Ingtd yprefero?d t REPRPFBSRE B 1€6at€61ffﬁéc%%%%%ﬁéﬁtOfothe

prbeeflepositeshtiisi, hawhea pesiphirdeéorchatge. di¢pésiced by
calﬁgg}ﬁ\@reé% %’i@ﬁp'sealdoaﬁasoﬁét 101G BRNOIBLS WA Chhxtile

osition on the cathode and pol yneri zat i on,
clegkrPam |H§Bhubﬁe ﬁBFVﬁ%F“%%ﬁ%PHg Copﬁeésﬁpéfeﬂﬁéﬁr' as
prembods hentdedfertileschal fitactspultatvaveaf, t hésopresentble - to

Coh@¥§9é|gﬂ eﬁBSd%ﬁ@ﬁEaEQrﬁﬁicﬂe@%gtéaﬁéﬁéﬁg% is depOSlted
oresi s roman agueous sol uti.on .contal ni n

cat a
by e aeF SR e bt S nTar i SHIS Ch i S o ton e i a1

fibenpr iosi g reguahey hiag y aamane sfrumctirons. dqmwgr51on layer,
asprpﬁ:fe%rlro%@l%nt@éjéé&eﬁe@f bheohal frnaceumitat assefuot BE, for

ent . invention, the s t.or is deposited b
xR RN PUe e T e ahl G e Eo e ol RIS of pproduce 2
teKle%HﬁﬂuﬂﬁﬂﬂQOde Wi th a nanostructured conversion
| ayer, as previously described. It is, however, also

Thgoﬁgip—acé?mufopqgl¥ %ﬁkﬁye (£Jn¥n fd}ﬁg%(%§t€hecfextlle

at or aphdres
clagueeins e tad d’ﬁltk@‘)nft1 OST—WW%I ngy et siaogTEsed into
an hayi &gt Bodtangisiad uctadeethudamver, Si enitayeicco®ding  to the

thP&?V'al%g%' ot dS%”E}Peled rQEEE%?tﬁRﬁé&ﬁrmﬁnaééﬁﬁPiggs FQpart

fr?ﬁ‘oduéélg t@ﬁtlﬂ §C§PFIHE:FEP§' Thé ha|1fl%€unu|ea1ﬁfrtr01yte _
imoesgra tiedy abbw e sefparaedrby ft hehd¢ ekt Feacelectizooe and an

e1E0AE &5 WiLiRha SeRANahaty MBYpbEd NERr PORAL edhed NtRe half-
accumuilator, preferably completely covering the surface of

the separater impregnated by the electrolvte:

In a preferred embodiment of the present invention, the
accunmulator is a lithium-ion accumulator comprising:
.(i) a half-accumulator as described above, comprising
an ancode with a separator;
(ii) a liquid”éleétrolyte contaihing a lithium salt,
impregnating thewseparator of the half-accumulator;
(iii) as a cathode, a mixture comprising a Iithium ion

" insertion material, a polymer binder and a secondary

electroniec conductor, covering-the surface of the separator

impregnated with electrolyte; and
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an el ectrochem cal accunmul ator, which according to
the third aspect of the present invention,
conprises, apart fromsaid half- accunulator

| i trolyte inpregnating the separat

%&f 0d7f31§??§13§1 or and an ellgctrode vvr tﬁgg/%?gp?tﬂgglggg
opposed .to th of , the a f- _ac ator prefer y
ool Erl v et EHEET ne e ARE o Phd e bt RGeS * For
dxguagnateet: by tdhemelrewt.r ol yte. In a preferred

enbodi nent of the present invention, the accumnul ator

is alithiumion accunul ator conprising: (i) a
IHsIfichoelmmil wiort e deseri bedsabovd thdomprislithg uged in

1anedemistdy a SeRAnAtalord,i i )a:?e' | epthieh el egt reh¥t eperson
cant ai ni hg a l'ithiumsalt, regnatrng t he,

o™ of D¢ héThal fB-Yac"&acrYrngt Grampiley) ids B possible
t_(bat hmdﬁtlanm xthuee coigitiwhng sulldd hi GACFEBO;,  LiC10,

i nate I l yme [ der se Q ry
%l;? ton ﬁ@tgpasgﬁéveringﬁfhe Jl}g‘l? %a and
War atS@rld i aplegniat edrafehabl gctatulgsre; fanm \Mhe groUp

O oot ar ToF euctent 1ol the Gathads Tl “exampl o
made of alum num Liquid electrolytes conprising a

Thi t BeHBYy8al t,sas@d da ¢ Siki t Bt ¥8b1P8q acGymahat Qﬁﬁydrous
are _known iothe person _skilled.in.the aft. 115%1
OFEASATPF R VPR | s BB Y COMREACLAN the M %‘?‘;
vsra'lﬂa&llei GH3&EBr t Lok O ﬂnrbbﬁmﬁés%)rkﬁ),nalﬂelﬂ dimethyl

2, LiAsF6 SbE6, LiPE Li BR4... Sai d .
CE |s pr eferdggl yegﬁgs%ﬁefromatr émgar c?up 1ﬂ“11 Sald

eBy CltirCEISER, g&n€to4 L yLi R aheedi BR4. LA gerrrefrral to the
p%%'s@nsakklﬁeé' ssol ued, i 3.an aQEydI@élét YPaNiGelic or

solvent, generally consisting mxtures in
AGAFILAG CPTRATETET ONBLEE SFRERY] e"?‘recﬁﬁrlﬂa@né%aéb%}af@ hyFor

eklameaeblonghedanelefbybepeecawonﬂt e. LP_ERDES aSak@mmercial
eectro t ner a rISS as |1 S no t e

PSR e e G NSk st bt g ens o (ghiY Lene
cacpohiate¢ar bmmat edlmeefne/rlabd:@rrlaomytda) £ ecadbonafE; Falt,
the solution being 1 molar in salt and 50%/50% Dby

weight in solvent.

The cathode of the lithium-ion accumulator comprises,
for example, in a known manner, at least oné lithium
ion insertion material, such as LiCo0Og, LiFePQ,,
LiCoq/3Niy/3Mny,/30, or LiMn,0O4 or a compound of the type
LiMX,, where M is a transiticon metal and X represents a

halogen atom.

In contrast to what has been explained previously, for
the deposition o0of +the separator on the textile
electrode it 1s nect essential that said textile
structure of the electroce is always apparent after
deposition of the material! forming the electrode of
opposite charge, 1in particular the cathode o©f the
lithium-ion accumulator. In other words, the material

forming the electrode with a polarity opposed to that



exanple, said electrolyte is of LP30, a commercial 20

conmpound fromthe conpany Merck conprising EC

(et hyl ene - carbonate) DMC (di nethyl carbonate), and

Li PF6 salt, the solution being 1 nolar in salt and

50% 50% by weight in solvent. 25 The cathode of the

l'ithiumion accunulator conprises, for exanple, in a
Ofnﬁ?‘& It%?(@?iﬁcﬁﬂggltgﬁ O%@%E'elﬁtggamfll?g Iar%S(irt Is%n some oL
thei ColpedNings3Muly 302eave Li Mh204her aracldnpoundiugktolre  the
acEMﬂ@lai‘éPt%he%eﬁgg o£§n§ trx@”%h@ Oh, et %If an %ntlnuous

resents a en atom In contrast to
shRas BéertTexpt ey prlevrbasky, faFh ﬁﬁ@eae;%%ml@ﬁnaf the
tekbel s eparatQirOriddie ittext iabeveel ectrode it is not
essential that said textile 35 structure of the
el ectrode is always apparent after deposition of the
Inmatrer | @brkornilag téredaliasintodelof thopposiue lehargeet the

préfeRar t{c4dari drhe %tehog%c%fnuﬁ_a%orl'xz&hyﬂé@@ a textile
accunul ator. In other words, the material form n%ﬁrator

SLEREURFRcPEBYEINIEh 20 poP Aty t Y h6ppoleat 1PE hatdiee
fubbeidextil e el €lcé riodef preadendabd yof | furstatonl, eaﬁ:tt sde the

qu%t:r.&@eoPp&?raggfﬁ O off@é’teopffcgﬁetﬂg‘l %}l z agforOpposite

accumu or then appearin Int rm of
pokphtinuolibe dhddtagcuanlasos tquﬁlogheé%sth@acrpromded

fod h@}@imﬁp@t ab i ﬂge tﬁ@rp textdd eoﬁtih@ttléz@cﬂ%scéﬂrbﬁﬁture and

. I n one cul ar nt  of
thED Ol G BTobr e S BEertoh niaRL IS Cigle of opposite
pobhcimyl hyorchceommﬁtsemaeﬂsexbrrl eicst ruetame pmovhdengase,
th@o%aggl Xu.&%% eAIIeé:tthggl aMrégpq{o%sqrstlgﬁngf’ Oﬁncbremore’*

f-accumul ator function, but also’the t1on
trafs EukdenteE Bl Fedtor f 8FOWRR dlVect? odé lofoloppBsi tReriodic

tapDd bty aTneaﬁtaéérmm atOfivé it ONaysrt BaA overlaid
or e t he war es af the

. i ded e

B P U ToT (TR PO R et SO Rer Dy Ty wort
witdre efechebdé ofireppddicte ajsoldriga ytbyseheewest a current
cold8Sr 0fo¥' Eﬁev%’(ﬁﬂtlkrré téﬂéc&ﬂife for example made of

aluminim.

According to the fourth aspect of the present invention,
there is provided a lithium-ion accumulater comprféing:

{i} a textile structure comprising both (a) metal
wires containing one or more transition metals from groups
IV to XII of the periodic table having a nanostructured
. conversion layer containing nanoparticles with a mean
diameter of between 1 and 1000 nm and containing at least
one compound of said transition metal(s), providing the
‘negative electrode function, said metal wires (a) being
covered over their entire surface by a separator; and (b)
metal wires suitable as an electron collector for the

positive electrode;



the warp wres are netal wres consisting of one or
nmore transition nmetals fromgroups IVto Xl of the
periodic table with a nanostructured conversion
|ayer and overlaid wth a separator coating, as
previously described. The weft wres are netal wres
that are able to serve as ajcurrent coIIector for
the positive electrode, for exaqﬁle mad

ol o P ACESH oL A our T SidatE of JfRaiun salt,

impregmﬂﬂlngnﬂhﬁ|sﬂparatberef|shprbalﬂemceumwlinaﬁnlon
ac‘r?rgﬂ’i 2L oL %%‘EBE)H{BZ' ng, Ii(l)gtlﬁ’:et e&%%%f ssﬂgﬁcéuﬁ?itmum ion

ri’sing both
ingerelen aﬁéﬁl’ft@lb?rﬁ]rfet a's Hcrldﬁﬂaﬁ odpgidary tacsmb(l |2 ofsqdg@dary

ew@u&di@ t@&hcﬁﬁ@&i ng @éwamgswd&t ur@reﬁ@@vertweon entire
es di anet er

? yer cogtal |ngtnanoEart|%

Supttet ween I"8nd “£606 Am & EHEBHF& m é Otmé’%tsl%ne

seganporm dimfresmiadt ety ansht ebachebalts) | 1pXOV|d|ng t he
negati ve el ectrode function, said netal wires (a)
being covered over their entire surface

AcgRpbing of© &R (PYfthetaPeshres sdin abql%e%lél% there is
pr@%f&édontﬁ@|leﬁkﬂr bor the @@éuﬁmlﬁt&ﬂeCt&Qdeprbﬁlously

1), a I|qU|d ctroly e_con al na hiLhi sal t
deécrgbeq%atlng tﬁ%e%E§€¥'a or © é% C&@Eun{ﬁ arqeable
or(|¢ubenﬁ§fcﬂbho@éecarﬁpxtUeél@bﬁprlsp¢@F%blettﬂaﬂﬁqa§n and

stA P ddPngatielialnsa pol yner binder and a secondary
el ectroni c conductor, the m xture covering the entire

surface of the textlle structure (i) conprising the
Acsepaiaf otoi theegnated sepocel ect ridleyt en¢endion, there is

. pré&c ercgl diéedgpe%ﬁ@aﬂé&% aspgh r?g ge ' nXSQElfg etllg%[t?ode

provi e 'use of an a cunu tor as previously
aC@@%tﬁKbéG>t@§ ®rggensr ynvorLhybri d vehi cl es
(rechargeable or otherw se), electric vehicles,

Fi bl deV|ce and st tian a(p Jons. . ‘o
Soor i T T 1 RE-S15h Sephals b TRET Ut G CorRbP

th@slﬂEEOVLGBd adgmp@ﬁc%pamlabpveonhﬁmslnéAh teedt i j@ cross
se@ @Gl r@d@g. 1B) through the line AA’ of figure 1A. Such a
half-accumulator 200 comprises an electron collector 100,
typically in the fabric form seer in its segment in figure
1A, on the surface of which a layer 101 of active material
has been produced. This layer of active material has been
produced by heat treatment, for example in air at high
temperature, of the collector 100. The collector 100 is
typically made of stainless steel. Chromium (Cr), iron (Fe)
and manganese {(Mn), which are constituents of the collector
100, have reacted with oxygen (0z) from the air to form
oxides based mainly on chromium in the form of
nanoparticles. No external material has been added, such as
a secondary electronic conductor like carbon black, a
binder or another metal. On  this collector 100 and its
nanocstructured conversion layer 101 a separator film 102

has been deposited, typically by a



according to the present invention. Figure 1 shows a
di agram of a hal f-accunul ator according to the
invention vi ewed from above (fig. |A) and in cross

e 1B) through e line AA [
ﬁ?:%ﬁdy} zggaccunulator 23% conprisespgﬁ/ékg§p§6é€1299
r..100 t cal l.y i the ricgorms i B
Catoéap er%eﬁ'tjs 5 cy‘c’ﬁgré lel %rl? the gﬁrfgge i wﬁ?gh gllm
doaryéretﬁdy otoa@rwg reter Bair fakas beeher odiced. ofhi she

lAyar ﬂb@ﬂlw&ﬁak%lﬁl DRs Lesnn wwe%@ysheegtmg

treatnent, for exanple in air at high enper at ur e,

102 thies def¥ectoPC10peCTRE &6l Nt dro 1%3% thgpPRgRiYSS
1rm31|e>ioftr§é aidless, sheedh @hﬁoﬁéuméﬂﬁguiﬁﬁéd(Eﬂ) figure

nganes are canst.itue LS of t .
n pngansse, (M), puhi gh are cansti uent s le e being
dﬁkezﬂd bho fopnegoxtdeswhakech naiclid onledirom yne i for a
f f rticles. No external material has

lggﬁiggg%glkgﬂgﬁggﬁ a secondary el ectroni c conductor
i ke carbon black, a binder or another nmetal. On
this collector 100 and its nanostructured conversion
| ayer 101 a separator film 102 has been deposited,
typically by a WO 2007/ 135331 - 18 -
PCT/ FR2007/ 051299 cat aphoresis process, in the form
of-a thin film conpletely . covering the surface of
the wires of the netal fabric with their conversion
| ayer. This coating 102 has been deposited so as not
to block the openings 5 103 of the fabric, which can
be distinguished in figure 1A. This separator has
the particular feature of being able to be
i mpregnated with a liquid el éctrolyte for a
lithiumion battery. WD 2007/ 135331 - 19 -
PCT/ FR2007/ 051299 CLAIMS 1. An el ectrode
conprising: (a) an electron collector containing one
or nore 5 transition netals fromgroups IVto Xl of
the periodic table; and
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(b) an electrochemcally active material, present on
the surface of the electron collector in the form of
a nanostructured conversion |layer containing 10

EAOBAV el having o meardr ametor ofCbGFeaN 10 aRac?
10.00 nm preferably betWEﬁ 0 and 300 nm said

el ectrochem cal ly active naferial containing at |east
one conpound of the transition nmetal or transition

1%5Aﬁ?gﬁ%%tE%§§f2ﬂ¥¢%%ﬂ§T% | ectron collector,

characteri ze t the electrode is a textile
forne@) faoneABEAFOR Bersiaidorcoitesring preg or more

t6l2@¢tinade astehal mdn @iy chatecteri zed p2Pibdic
that the textile of netal wires is a woven, non-

&i 6P%nitted textile, preferably a woven textile.
3. The)elact ebdetascobkai ardliyn actdiven Inaoreial, present

o) h%%%?%&&%%edio tggg éfg%é¥%gvg%fﬂ c é@nﬁﬁe{hgff$9ﬁ of
5 'sect1on of fibers of W T'es o e textile o
ael echeddetcovenaggaw t hcangenearsi on Layer of aeRtgening

nERLeEak c1ss between & Hidm ard daen Rrefendllies, the
between 10 pm and 100 pm and in particul ar between

NEHOPATAAGISE PIVE 43 THE el BATIRT aSt cPAIHEET n and
1@!23@ O!a@,gf direr precigdi ngecved el mfsl? crmcaﬁt:em Zefth ? said
at it _has a.ynit_area nmas Q ess_than. 1000 .9
PG aORBER CoAIt R EE T oP BBy et heRnt 107 and 5065°°"
cgenlcofipgendetofc sue f domn33 imn Thetellecbroderassition
m%k%ﬁge r%ge% yi%n%#%féﬁ%ﬁﬁﬂ%ﬁF%ﬁhﬂ%@ﬂgrg'”B’
CharacteriZzed in that it has a specific  surface,
cbrpeessed zper lmnithadurtie s Lott hedsweenh 2 Bagtiipoformed

LR ek 10eemRd Grsyifaga r@fs the el ectrode. WO
2007/ 135331 - 20 - PCT/ FR2007/ 051299 6. The

el ectrode as clainmed in any one of the preceding
2¢| aines, e That psder iazedifidddt int hasma devehopedterized

.surface r-unit ss of the el ectrode of between
B0 S8 BPY ol RE ditct] ofsrcg 1o & WoRSh non-

woven or knitted textile, preferably a wcven textile.

3. The electrode as claimed in claim 1 or 2,
characterized in that the eguivalent diameter of the
section of fibers or wires of the textile electrode
covered with a conversion layer of active material is
between 5 um and 1 mm, preferably Dbetween 10 um and |

100 um, and in particular between 15 um and 50 pm.

4. The electrode as claimed in any one of the preceding
claims, characterized in that it has a unit area mass
of less than 1000 g/m? of geometric surface, preferably

between 10 and 500 g/m’ of geometric surface.

5. The electrode as claimed in any one of the preceding
claims, characterized in that it has a specific
surface, expressed per unit surface, of between 2 and

100 m?/m? of geometric surface of the electrode.
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7. The electrode as clainmed in any one of the
preceding clains, characterized in that said
transition netal (s) of the electron collector is

r fromthe gro consi stin
%éﬂéﬁqfvﬁﬁgﬁ; ese, copper, %gb chroniun?gﬁéFgggﬁg/O51299
efeeraebié’ rrooela-[sonc DO, Shrom ym §ne be %hec”gdgdln
as claimed in any ot ?%e prec%d “Tla g
@Imterqmmaduﬁnmdthmtr@m@ttum nmal a develOped

%éﬁ he; fargkchasemd ram thesghal.gogrnides, 1073

and 15 'the halides, preferably fromthe
fﬁﬁhﬂiébéﬁléésthg ctR&Lareetrode as claimed in claim
8, characterlzed in that the transition netal

n s, (are chosen, from the oxi.de
R ol A L 1R RR e on Lo oO%e paf aEﬁsrpfsaedmg
qlramrt&a,t (tltmreiaftaeﬁts:tzte@nlnettalat( Nz icb mpoamel{ ) oh sméane) s

o@o%ﬁg féfg&\‘tlh&%e cv%lt]gaégmr Q.rm'” Qr%’& %’hoé’g}?r Pfr]orn the

) T ef erabl
gircafrer et sl $iom 25f t mgcwulnelqczdoaﬁtnucmm@@nwef oFfRbEr,

ABOA Bl A drS YredBa3 PNedl ?Lri%ﬂ 00 ehalnium.

chosen fromthe group consi'sting of Fe, M1, Cr, N,
Co and Cu, and Bis at |east one transition netal

schagen e‘lreﬁmﬁd%% HOUPL a GOAS| B | eﬁhgyocf)né:eof O&h@nﬁlrMﬁedlng
east

nd the s X|des M .203, .3 t
B e ere g gt g the. whang Lo Rpeal
Gmm@dﬁmd (E2. JIhe arettchdeeasfabm|nht|¢h£lewg@ﬂiﬁes and
erd.zed . naRsi gy I onpound
|s ghosen fr f%gkgﬁ§§e og{#%ghuh' gﬁ%gde

where: 0 -< x' < 1, 0 < z' <1, and x' +y' +Z' —3

oandryd 2@ec@§@dgh%se|@ﬁéixﬁ@& aa @l%'ﬂﬁﬁ‘ob | NcARY2LPEer9Feq
the _preceding clains, characterized in that the WD

lé’oo#lf’s‘ss’s?e 5FanspEiPER2BE7AE51999Pound(s) is (are)

ckloeetr gelemteal loxiaktd.ve material conpletely covers

the surface of the electron collector in the form of

a conversion |layer having a.thickness of between 30
Im The electrode as claimed in claim 9, characterized

in that the transition metal (M} compound(s) is (are)
chosen from those with the formula M.0,, where 1 S x £33
and 1 £ y < 5, preferably 1 £ y < 4, preferably from
the spinelle structures of formula AB,0,;, where A is at
least o©one transition métal chosen from the group
censisting of Fe, Mn, Cr, Ni, Co and Cu, and B is at
least one transition metal chosen from the group
consisting of Fe, Cr and Mn, and the sesquioxides M’ :Cs,
where M’ is at least one transition metal chosen from

Fe, Mn, Cr, Ni, Co and Cu.

11. The electrode as claimed in claim 10, characterized
in that the transition metal compound is chosen from
those of formula FepCryMn, 04 where: 0 £ x’ < 1, 0 £
z'’ < 1, and x’+y’+2'=3, and Cr,0s. '

12. The electrode as claimed in any one of the

preceding claims, characterized in that the
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and 15 000 nm preferably between 30 nmand 12 000
nm 5 13. The electrode as clained in any one of the
precedi ng clainms, characterized in that the electron

I r.d.s,.made of stainlgss steel.
D@?é%ﬁf@%§é§%l hal f - accul #ﬁ X %gF#§R§667/051299

emTal mul"at or conpri

éf@gﬂﬂ Hé@ﬁ%ﬁ#%?aéﬁ%f%éﬂ#ﬁ%%ffafn¥oﬂ$fe9£l%Pgovers the

precedi ng covere over 1Its entire s ace
siitpcen 9épal o lesdindrseparl AE6FCHavithg taesnaprm of a

eneuahsi drhi ekpess Hori heasti sai®s Of othe, OpRUMISO nm
of the 15 textile el ectrode not tao be closed by said

harat®td "my5 PER{E @0t rFcHE R al 9 At fante A Gt grn-

as clainmed in claim14, characterized in that the

par,at or conprises a catjonic polymer, preferabhlLy
1551 yrigl® e S0t 20 quaterhedy 2 ndtYungPFongs Che
tigcepiirel ecleovhen cial ractemited oirncobhrt sitdge  gilpcaron
ALl AT A 3% daldpddd dlalm 14 of - 15, 25

(|H) a liquid electrolyte inpregnating the separator
of the half-accunulator; and (iii) an el ectrode of

1ol af-{h: Y?D@@@ﬁé‘)&}_@eﬁ@%%hathﬁff—éé@rﬁb@%it@@cl@&ﬂ?ﬁ.@img a
co ete cover i ng e surfac Q e separat or

e at D W TH0 %! 2T r ofyEencso 1R Y | |TH unffonthe.
raecuilrat art saisnc] attredreéd elvarmilts ercoigs i singacéi Fith
a | f-accunul ator, as,_cl ained i .ai 4 5,

E%o%% F%Pngrén Shode ﬁﬁpﬁ%g%ggpaﬁgﬁgﬁengé-(gﬁflé enough
Hhiqlingssl e€orolatt e leasttai abmg &f i thieunepsalngs of the
t'e!!i&%Q%”%tl'e%ﬂo%% $eRaral ¢e of1 48y h:ﬁ} fs‘ai@f%@”ﬂ-ﬁ@a‘t‘?{ﬁ. '

(ri1) as a cathode, a m xture conpri'sing a |ithium
ion insertion material, a polymer binder and a WO

1200 #H3588dct rddhemPEd 1 FRAAFH021299 ator as claimed in
claim 14, characterized in that the separator comprises
a cationic polymer, preferably a polymer comprising

guaternary amine functions.

16. An electrochemical accumulator comprising:

(1) a half-accumulateor as claimed in claim 14 or
15; ,

(1ii) a ligquid electrolyte impregnating the
separator of the half-accumulator; and

(iii) an electrode of polarity opposite to that of
the half-accumulator, completely covering the surface

of the separateor impregnated with electrelyte.

17. The lithium=-ion accumulator as claimed in c¢laim 1o,
comprising:

(i) a half-accumulator as claimed in claim 14 or
15, comprising an ancde with a separator;

(1ii) a liguid electrolyte containing a lithium
salt, impregnating the separator of the half-
accumulator;

(iii) as a cathode, a mixture comprising a lithium

ion insertion material, a polymer binder and a
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secondary ‘el ectroni c conductor, covering the surface
of the separator inpregnated with electrolyte; and
(iv) a collector of current fromthe cathode, for

ﬁ/]t'%dfélof alum num_5,18. A lit h%ET/%EEOO7/051299
accumnul’ator conprising: (i) a textile Structure

|.Si ; i L es ] 0
R B B ot St B EOp BB Bhpg o

hey jsdhad el A g tee AL 0V ridh o e St UnNER R ‘e aifider si on

| ayer(igontai AbNYecPROBAr Gl res W kb 1Ranc 4t ROBEEr for
of between 1 and . 1000 nm and containing at |east one

dagte Sf #L4di¥tti on metal (s), providing the

negative el ectrode function, said netal wires (a)

ei ng .covyered .over_their 15 entire .surface by a
2y e A et e e B s "

el ectlridn zotéetibe Borutherposidnpes siglgectriodefa]iinptal

i.quj . e¢t 1.0l t al,nL.n Lt hi t1,
wa bgntghﬁghg Yi& cantal, btggfigféﬁﬁéﬁy 28ldrs  from

I mpregnatin separator o

sgecmtul dtor Fo(i KDL a&fcathEde Pea iRiitur é28dfpr PaVngda &
rlanlcRitdict@kd nsert kenveRterphal . a pojaer bi pdatadndng
a secgpd ry elechronlc con@yctor, th2§$1$tgre q
PEBvERITg “ e BAEPT & stPfRce bt et t &t PRl EtPicturan
10100 2 camdr icenng itiecsepar dearst Mmtegramedundt lbf said

I .ral yte L i 19. rca ito risin n
SR S bhl it SISO LAY 518
f3pcz0orlUssaofd aretacicumuiet ofg) asechai aederadchagm el
eﬂ%ir%815§§f§cgal%§r fg%pEXQEbQ;Vthﬁleﬁﬂ ehRGLNi Cyires
vehi cl.es, portable devices and stationary o
S&&ﬁﬁﬁ@&tiéﬁs.an electron collector for the positive
electrode;

(ii) a liguid electrolyte containing a lithium
salt, impregnating the separator of the half-
accumulator;

(1iii) as cathode, a mixture comprising a lithium
ion insertion material, a polymer binder and a
secondary electronic conductor, the mixture covering
the entire surface of the textile structure (1)
comprising the separator iImpregnated with electrolyte

(ii) .

19. A supercapacitor comprising an electrode as claimed

in any one of claims 1 to 13.

20, Use of an accumulator, as claimed in claim 17 or
18, as a battery for hybrid wvehicles, electric

vehicles, portable devices and stationary applications.



