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Overview

1- General context of organic photovoltaic (OPV).

2- MEH-PPV:C60 nanocomposites for OPV. 

3- MEH-PPV:CNTsnanocomposites for OPV.

4- MEH-PPV:CNPs nanocomposites for OPV.
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1- General context
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DŜƴŜǊŀƭ ŎƻƴǘŜȄǘΧ

3 main applications of organic polymers 

VOrganic Thin Film    
Transistors (OTFTs)

VOrganic Light Emitting 
Diodes (OLEDs) 

VOrganic Photovoltaic Cells (OPVs)
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DŜƴŜǊŀƭ ŎƻƴǘŜȄǘΧ

Optoelectronic devices

Generation of photons : EL

Vradiative recombination of 
injected charge carriers. 
D (donnor): SC polymers (PPV, 
t¢ƘΣΧύ 

VDissociation of photoinduced  
electron-hole pairs. 
A (acceptor): C60, CNTs,TiO2ΧΦ

Generation of electrons : PV effect

Applications :

Ŧƭŀǘ ǇŀƴŜƭǎΣ ŘƛǎǇƭŀȅ ŘŜǾƛŎŜǎΧ                       ǎƻƭŀǊ ŎŜƭƭǎΣ ǇƘƻǘƻŘŜǘŜŎǘƻǊǎΧ
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2. Organic photovoltaics (OPV)
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Organic photovoltaic (OPV)

Materials for OPV

Converting photons into electricty requires:

- absorption of energy photons  :   1 < Ehn<  3 eV :
ǎŜƳƛŎƻƴŘǳŎǘƻǊ ƳŀǘŜǊƛŀƭǎ όǇƻƭȅƳŜǊǎΣΧύ

- dissociation of photoinduced 
charge carriers : 

diode : jonction D-A

- transport and collection of charges - & + 
towards electrodes              association of 
materials that conduct electrons and holes
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Organic photovoltaic (OPV)

Donnors of electrons Acceptors of electrons

Materials for OPV
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Organic photovoltaic (OPV)

CD
CP ʃCP
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Çgenerationof electron-hole pairs

ÇFormation of exciton by electrostatic
interaction

tƘƻǘƻƴ Ƙ˄

é
ς

2

2: Dissociation by electronacceptormaterial: CD
3

3

3:  Transport and collection of photoinduced

charges towards electrodes

CP: conjugated polymer (MEH-PPV, P3I¢ΣΧύ
CD: Carbon derivative (C60Σ b¢/ǎΣ bt/ǎΣΧύ

How OPV cells function?
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Organic photovoltaic (OPV)

Photovoltaic parameters

in dark

under illumination

Open circuit voltage

Short circuit current density 

Incidente light intensity

Conversion efficiency
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3. MEH-PPV:C60 Nanocomposites
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MEH-PPV:C60 Nanocomposites

VAcceptor materials should ensure:

- Separation of photoinduced charges: good dispersion of acceptors inside the polymer 
matrix

- Transport of electrons and formation of interpenetrating networks: percolation pathways 

Vrole of nanocomposite morphology!

How to control phase segregation? Effect of solvent

VOther essential points:

- Optimization of hole transport by the polymer, 

- Extension of the nanocomposite absorption band.
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MEH-PPV:C60 Nanocomposites
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Absorption spectra: Ground state

VSuperposition of absorption spectrum of each compound  (MEH-PPV and fullerene) 
without added absorption bandes

VDecreasing of optic volume of MEH-PPV at high C60 concentrations (52 %.vol)
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