
Cyclic voltammogram obtained for PEDOT particles
in DMSO. 

Cyclic voltammogram obtained for 10% ferrocene grafted on 
PEDOT particles in DMSO. 
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Goals : The design of star molecular batteries with a…

… dendritic, 
… nanoparticular, 
… dendronized, 
… branched and / or hyperbranched core on which electron reservoirs will be grafted.       

ISM : These electron reservoirs shall be able to undergo redox cycles without decomposition, on dendritic supports.  Hence, different sandwich complexes 
have been synthesised, and their performances have been tested.

LCPO: The supports for  the molecular batteries shall be made up by different polymerization techniques so that a large size scale is scanned.  Also they shall
be composed of different polymer types  (conducting polymer, etc. ). The number of synthesis steps shall be minimized. 

Those systems will be characterized by classical techniques used in molecular, macromolecular and nanosciences.
The molecular batteries will then be used for molecular recognition, recyclable catalyst, or as such, to check their electric performances. 
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DIVERGENT CONTRUCTION OF GIANT DENDRIMERS
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GIANT DENDRIMERS FUNCTIONNALIZATION MOLECULAR NANOBATTERY

Electrochemically reversible wave
(rapid system)

Rapid rotation 
(in electrochemic
time scale)

Electron jump mechanism
(quantum tunneling)  

Contact between branches  which allow electron transfer

One wave
Redox potentials of 
metallic centers extremely close and 
seem to be even

ELECTROCHEMICAL  BEHAVIOR OF FERROCENE TERMINATED BRANCHED 
POLYMERS / PARTICLES
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Cyclic voltammogram obtained for the G6-Co* in 
DMF. 
E1/2(CoIII/CoII)) = -1.19 V vs FeCp*2 
and E1/2(CoII/CoI))) = -2.19 V vs FeCp*2. 

Cyclic voltammogram obtained for the 
G5-Co* (CoIII/CoII), in 
dichloromethane
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BRANCHED POLYSTYRENE POLY(3,4-ETHYLENEDIOXYTHIOHENE) (PEDOT) PARTICLES

polymerization in 
methanol/water.

Two waves
Redox potentials of 

metallic centers and of 
semi-conducting polymer

Electrochemically quasi-reversible waves
Charges diffusion in the polymer matrix
Electron jump mechanism (quantum tunneling)
for the ferrocene
Contacts between ferrocenes/polymer
which allow electron transfer
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Good redox stability

Applications (e. g. photovoltaïsm) 
by changing the polymer structure 

and/or the sandwich complex

Molecules able to give and to 
recieve electrons

in reversible/quasi reversible ways

MOLECULAR 
NANOBATTERIES
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