POLYMERES CONDUCTELRS

La ‘ﬁmgw\" wolr irol s

3 a,wvodf% foue olfemic  co hb‘% de fo‘vgw(.re, .
s ﬂibvo\uge J’J {NM«&»& —> oxm,rwfe @ duchour
® wu}rslrc aw oovv»feslh. : méj{«m»t}jz ral\gmdal,w / wek condudrens
& g\YhQ(\é&e de ?(.}Ruwie!r@«k ov M Cow d‘wdfawm == i

ﬁﬂ%t ll: # Lonclw‘d'cvii’cfs
bw\ris&ﬁéwu A {soiux(zm (PE paur \%o) : Fa,sb; A

t\ = embrqle de fa \ orhiVale

¢ = \)l-l— ?..c> LQ.&—;\E N ws de cg‘ﬁ
S N
N‘= n +‘£‘(L\’mein.a£>-ov|

W owd de wk’e»_

boer do & T& sonf  oppans

n 1mvai)r : ){,Q woﬁlﬂ fﬂﬂifb:k qmﬂ-

& A wvean formhoie o

llef hown Qﬁ)fc«o’ie— SQa M&é’
Ve Ao bomo & La Lm-o.

HoWMo

- "“W WM,QM,&LM,

Lung . Low Momfjed. -,

q* n /7. 5 Ve, Le dfamts C-C o =, Je @“)x e
'bwaﬁ’ A vwgfwt (iuam. AD  orec 4 bonde @ {/fg JtaMrfw'e.
Mais 4V sk ok ol #8 U dloon i & A

\\O-lai\.”k“‘; AP, ﬂ@ref—‘i
o | AN~ oadiaad godidle e

V{L&;,\«Jm uﬁfwm}’fvwv 0:, (,awac}fére& + (Uwuauwf de dew .
e Lasson o de L‘.w-‘»f» fiwson : pege & .
Le, ope Cid s d@/‘»QAm»f A goes Jodne %%Q.»Arm Lo

Ji'ﬂr‘rwa,ﬁ l“‘C‘_-_C," souke J 0[{4 UC-C.‘I JQV“?}U-E — Lv\ﬂid;k@: /



d& A - 2_ é{g}{}. olg + \aaa—.se & =

'y e Rk L
- ¥ gt
e Clbu,\a)\'G CL&BQ'WRM&W@ (p«quf a i‘%u'/wo-e de Ja_

erm—.wﬁ o\ﬁ w\i\’om - wa’kgﬁ non /t:he’a.irﬂ, ola L, domm.‘m,
cl'b}ti,s.vww d, XCCJGL.QVV‘ .

froornd ds hocdlline, & putic  de ﬁ’mﬂc,gaw

w H-C=C.oH _solvonl, "-(CHT‘-CH%

cakodiypeur

Ticky - Al (C3H5)3
On OU(.'%,{ de. Jﬂj&m«% C‘u &BMJ Jam%z od U €GaLMw dp,/ie"saosuﬂ
e hbe g ’

" ‘m'egzu'é; & LT (_. 78°C) soul” {mmcaraﬁew*‘ congllue pos du
Qui;\,hmhém& Ga (im\cw'r) hya{lmk .

& Tamk —_ Func )?"uvwétﬁ lfmm (Lw_wudacjfew)

fype p 7

L)-l>OWQ:TL&&9 c,omch&e, o Q,Jf ‘ﬂfaﬁi&\{e fa'( d\%ﬂoy o T > 19e°%c ?d an wh

te MEB de @ bl de PR o formie  de Hbriles thneeslin. ( dout Lo

7= 2005). (& 7exeom @u:,u_famff v Yy e voee . De ngace .Lféc:»i{(}u;
n 6o NL/%‘- .

'L;&Mﬂxnﬁww da. Siwg‘%n Qy Olow‘a\-% kaia,ov\}.' *a-y cr-«ng o A (1@, hﬂw) Grec
T= A Scmter e awp v AW
Lo dirtore ofe kb dhaices of g LA

iR bonde  fromacerse + \v(t\»e b
v : LDOWJ-L Qonixﬁ&mf&.,

| 3 C\ldrt A hode wwfk(gv il choive
Poly qare. phinglive - pPP

24



OU(W (’0.4’ Yo%{d;@@ éo,ﬁCJ(JWOQMW
Qi J}@““dr A f""bﬁ”@\e clp?Z de W\re’/ 400 S om-* (43;4 52."')

Eoe-acﬁ, e PA

Voiv faﬁh@ é: J;o%(f'r. {)(doqqu{)

Oue se ccme\”ie? ‘_T_'ioba, A ‘(}(MM de cﬁxaxcx, wle e dorquf o L
P%éw (Se"( dea @ o+ o M - = n e P) . On }rorm dowc 4 gk
ivaufe. Che ce%ém _’_cldocal;sé L fomcb O xs\reﬂeﬁ‘e. L dedins wediakde e o

AWER qaw le wubre ion .

o, {CH--,—,CH}VT + H%dlol, — {cu= CH}: + dog 4 Aq
¢ 2 -{CH:CH);\ + 3T, — ¢ ‘(caccn}:' +2 IS
| b neded dhedng
e 4 3y, — (ew)’ & yIsg
fode, o e FJ’LG\KQM A acrgiva end {hfwrcwj’_ de Lo CS‘&"’,,
- 3 b wenbrewe wlody de doprge de PA
| .940{\0,0‘)?, é{aﬁmd\:w&q@ |
0w eLw e f"i‘\{""é"”” do 4 £ oudilice d'4 pine couche do PR gqu ik
d omode o 44 sl amien rw_nuﬁ&:q&dle, disseut d A mlW nele (DY 20ut ).




Reach
Gmpde -(CH:CH);\ + R N®X© [.(CHzC,H):_: x‘} + RuN® ye-

colbede - {cu:cw,\; ¢ RyNEx® se” [{cn:cu};' RL,N*‘] + X©
On niddise 4 £ wlfeique

. A4 batterie, ovec 2 dediode conemanl & P A JWX; dillcermment ;

Vvaogzﬁl,

To




 POLYMERES

CONDUCTEURS

- Pi molecular orbital energles for linear polyenes
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- Polymer chain Structurcs of cis- and trans-(CH),.
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TRANS-(CH),

The degenerate ground state of trans-(CH),, an example of a 'brogen symmetry.
The double and single bonds can exist in two different, but equivalent, confxgurgtlo_ns.



" CONDUCTION BAND(TT MO.5)

—

4+

VALENCE BAND (TrMo.s)

Diagrammatic representation of a neutral sohton (free rad1cal Iocated on a
nonbondmg molecular orbnal) in trans-(CH)x
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Diagramatic representanons of posnue and negative solitons: i.e. carbonium ion
- and carbanion, located in a nonbonding molecular orbnal in Af.v-a.'zs~(CI-I),r



Conductivité électrique de différents éléments ou

COMPOSES.
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{SN), = polysulfure d'azote '

TTE-TCNQ = tétrathiofuivaléne-tétracyanoquinodiméthane
NMP-TCNQ = N-méthylphénazlnium-tétracyanoquinodiméthane
KCP = tétracyanoplatinate de potassium '




Quelques exemples de dopants pour (CH),.

Gonducﬁvlté

“{ohm™t.cm™1)
(25°C)
. Cis-(CH), _ 1,7 %107°
Trans-(CH), : 44 x 10°8
A. Type p (dopants aweptems d'électrons)
Trans-{CH(HBr), o,], _ 7 %1074
trans-[CHCl, o, ], 1 x107¢
trans-[CHBr, o], S : - 5x 107!
trans-[CHBr, ], : : . 4x 107!
eis-[CH{ICD), 1. ) ' 5 x 10!
cis-[CHl,,or 55 x 10
trans-[CHI; ,,]), 3,0 x 10?
trans-{CH) , ], 1,6 x 10?
cis-[CH(IBT}. .1, 4,0 x 102
trans-JCH(ASF . }g o3 ) 7 x 108
trans- CH(ASFs)o 10]: 4,0 x 102
cis-[CH(ASE ), , ] 1,2 x 102
cis-[CH(H, SO,)0 lc,‘,(H Mp.070)x 1,2 x 102
~ cis[CH(HEIO.); 1 7H, 0),,,,,], 1.2 x 10°
€is-{CH(SbE )y pso)y 4,0 x 10?
cis- [CH(CIO Yo.06453x 9.7 x 102
cis-[CH(ASF, ), a777): 2,0 x 102
B. 'l‘ype n (dopants donneurs d'électrons)
eis-[Liy.o(CH), _ : 2,0 x 102
cis-[Na,, 5, (CH), 25
cis-{K, 6(CH)]Jr ' : : _ 50
trans-[Na, ,o(CH)], ' 80

«cis» ou «trans» se refere d Ia conf‘ guratwn de Tisomére avant

- a‘opnge



' 02. (CH(ASFS)‘)n
lgo —
(CHIL),
0 4
(CHBry),
-2 1
-4
-6 - '
5 10 15

Doping ~——

Specific conductivity o[ ' em~ '} of polyacetylene (PA) versus the con-
centration {mol %6 relative to —CH—] of the dopants AsFs, 15, Br,
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Temperature depcndcnce of the specific conductivity o of some organic
CT-complexes and conductive polymers: all data from [13}, See text for abbre-
- viations; the curves denoting Rb. Cs, K, Na refer to the stkali metal salts of

" TCNQ, e : " '






POLY ACETYLENE . Dopesg

+CH=CH, + AgCIO, — +CH=CHJ° + CIO? + Ag

'2-¢CH=CH3, + 3L, — 2-¢-CH=CH)2° 4 219

2-¢CH=CH-) + 3AsF; — 2--CH=CH-*® + 2 AsF2 + AsF,

+CH=CH3, + R.IN®X® — [(-CH=CH-9“X "] + RN®+e

- €CH=CHy,+ R.N®X® ;¢ _, I+CH==.CH—)%’°R4N9] + xé

24 CH=CH-y; + R,N°X®

CH=CH2°X 9] 1 [ . CH—Cy1 °RN°)
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~ atanode (+): (CH),+xy(ClO,)” —*[(CH)“’(CIO{ ),] L Fxye”
~ atcathode (—): (CH), +xyLi* + x)'ef“'é-r[Li;(CH)_"']x

 netreaction: 2(CH),+ xyLi*(CI0,)” -[(CH)**(c10;),] |

iz,

© (CH), +xyLi*(C10,)” - [(CH)** (IO} )], xLi.
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Conductivities of various doped poly(alkylthiophenes) _

" Polymer o _ Dopant _ " Osox (ohm™! em™?)
'Poly(3-methylthiophene) . ' I, o o 3 . ”
P3IMT i NOBF, 4

: NOPF, 4
: _ NOShF, K
Poly(3-ethylthiophene) I, 3
P3ET
Poly(3-n-butylthiophene) I, 4
.P3BT _ . NOSbF, : 0.1
i _Poly(3-thiometliylthiophene) . 7 ' o 0.6
P3MST ' — L .
Poly(3,4-dimethylthiophene) . NOSbF¢ 0.5
POMT _ I, _
Poly( 3-methylthiophene-co- ' NOSbF, 6
3 -n-butylthiophene) o I 4
(50:50) PBMTBT ' _ :
Poly(3-methyithiophene-co- NOSbF, _ 5
3"-n-octylthiophene) - -

(60:40) P3MTOT

Structure hélicoidale proposée pour les chaines de
. polyméthiophéne, dans lesquelles le dopant, Panion CF.S073, vient
s'intercaler entre les boucles successives du polymére, '
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