
Redox active layer-by-layer self-assembled 
polyelectrolyte thin films

Ernesto J. Calvo1, Mario Tagliazucchi1, Edgar Volker1, D. Grumelli1, Cecilia 
Bonazzola1 and I. Szleifer2

1. INQUIMAE- Departamento de Quimica Inorganica, Analitica y Quimica Fisica
Facultad de Ciencias Exactas y Naturales. Universidad de Buenos Aires

Buenos Aires, Argentina
And,

2. Chemistry Department, Purdue University
West Lafayette, USA



Layer-by-layer Self-Assembly



G. Decher. Science 277, 1232 (1997).





Polyelectrolyte Building Blocks



Joseph B. Schlenoff 
www.chem.fsu.edu/multilayers



Interpenetration of polyelectrolyte layers has been demonstrated 

by neutron reflectivity (G. Decher, Science 277, 1232 (1997).



Combination of LB and LbL Self-
Assembly

G. Decher et. al., Langmuir 2000, 16, 8871-8878



Structure
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X-Ray Reflectivity
PAH – PSS on glass
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Dynamics on Redox Switching



CYCLIC VOLTAMMETRYCYCLIC VOLTAMMETRY
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Donnan Exclusion for films self-
assembled

at different pH
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Effect of specific ions exchanged

M. Tagliazucchi, E.J. Calvo, PCCP 2006, in press



ANIONS CATIONS

M. Tagliazucchi, E.J. Calvo, PCCP 2006, in press
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“BREAK IN” EFFECTS

D. Grumelli, C. Barbero, E.J. Calvo, J. Phys. Chem. B, 8 (2006) 1353–1357



Solvent and ion dynamics
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P-NH2 + H+ ↔P-NH3
+

Polymer charge controlled by acid-base equilibrium 

in weak polyelectrolytes

J. Choi, M.F. Rubner, macromolecules 2005.



S.S. Shirartori, M.F. Rubner, Macromolecules,  2000, 33, 4213

We can regulate the thickness and structure of redox PEM 
multilayers by adjusting the charge density in the weak poly-
electrolytes by controlling the pH of the PAH-Os solutions.
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In Conclusion,

LbL self-assembled redox polyelectrolyte multilayers allow:

a) Control of film thickness in the nanoscale on flat surfaces 
and nanoparticles

b) Control of surface charge

c) Control of film structure and organization

d) Dynamics of Redox Switching dependent on the structure, 
thickness and charge in the topmost layer


