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Overview

1- General context of organic photovoltaic (OPV).
2- MEHPPV:¢, nanocomposites for OPV.
3- MEHPPV:CNTsanocomposites for OPV.

4- MEHPPV:.CNRsanocomposites for OPV.



1- General context
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3 main applications of organic polymers

V Organic Thin Film
Transistors (OTFTSs)

V Organic Light Emitting
Diodes (OLEDS)

V Organic Photovoltaic Cells (OPV

\
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Optoelectronic devices

Generation of photons : EL Generation of electrons : PV effect

V radiative recombination of
Injected charge catrriers.

D (donnor): SC polymers (PPV,
t CKXZ X0

This exited state decays and generates

V Dissociation of photoinduced
electron-hole pairs.
A (acceptor)G,, CNTs,TigX &

Al electrode o
...................................... satamasiiRan g

|
Applications :
FELa LI yStacz




2. Organic photovoltaics (OPV)



Organic photovoltaic (OPV)

Materials for OPV

Converting photons into electricty requires:

- absorption of energy photons 1<E < 3eV:
mm) 8SYAO2YRAZOG2NI YEUSNREE A 6L

| PRISME .

- dissoclation of photoinduced | ‘\

charge carriers : ‘“
energie eV

mmm) diode : jonction PA

- transport and collection of charges +  fuxsotaire ﬁlL
L

towards electrodesmmmm)  association ¢
materials that conduct electrons and hole ' nouvelle zone des recherches

‘' zone efficace habituelle




Organic photovoltaic (OP

Materials for OPV
HyCho Coly
~“—CHCH,—}
OR x,,s,,x !
PVK PDDTT

MEH-PPYV (R= Cs H17

: G .
R &% S

Me-PTCDI

Peryléne PTCDA

Pentacéne Phtalocyanine de métal anthracene

Donnors of electrons Acceptors of electrons




Organic photovoltaic (OPV)
\\ ‘ How OPV cells function?

C generation of electron-hole pairs

5
@
mn

|

I

C Formation of éxcittonby\electrostatic
interaction

i

ITO

2: Dissociationthyelectron aceeptormaterial: OD

+ 3
°_ . .
e I 3% Transport and coilection obphotoinduced
Chb |/ charges-towards electrodes
% CP: conjugated polymer (MEMPV, Bl ¢ = X U

Phstanth Y K Acp: Carbon derivativeds b ¢/ &% bt /




Organic photovoltaic (OPV)

Photovoltaic parameters

J k&
E
| v FF = I:|I1'E:l: — .ll"'rrl'El: }C:‘JTI'EII:
in dark Vinax R o Voo g Woe e
O 5t e o T -
J|'|'|a}: {I v}max .U
P : .
— N Conversion efficiency
under illumination J
= P J =V
-r.l — max — B e H FF
P. P

V.. : Open circuit voltage (V)
Je: 1 Short circuit current density (Alicm?)
I::II'I'I.Elil. = .II'IrI'I'IEII X 'JI'I'IE].

P, : Incidente light intensity (W/ecm?) (AM1.5)

S VU
Nglobal = MaA *N1C *FE x—lTLf:-‘-




3. MEHPPV:¢, Nanocomposites
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MEHPPV:G, Nanocomposites

V Acceptor materials should ensure:

- Separation of photoinduced chargegpod dispersion of acceptors inside the polymer
matrix

- Transport of electrons and formation of interpenetrating networksercolation pathways

Vrole of nanocomposite morphology!

How to control phase segregation? Effect of solvent
V Other essential points:

- Optimization of hole transport by the polymer,

- Extension of the nanocomposite absorption band.

12



MEHPPV:G, Nanocomposites

Absorption spectra: Ground state

4 1 4 1 4 1 4 1
1,6 0 %. vol de C 60 m
7 %. vol de C
1,4 4 60 —
’ || = 11 %. vol de C60
1,2 - — 52 0p. vol de C60 _

Absorption (a.u)

I ! I ! I ! I ! I ! I ! I ! I
320 400 480 560 640 720 800 880
Wavelength | (nm)

V Superpositionof absorption spectrum of each compound (MEMPV and fullerene)
without added absorption bandes

V Decreasing of optic volume of MEPPYV at high £ concentrations $2 %.vol)

R R R R R RRRRRRRRRRRBRRBERRRRREERTIIDD™X=,
13



