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Outlook

• Background - Motivations

• Sacrificial Anode Electrosynthesis (SAE) of metal nanoparticles

• SAE electrodecoration of sol gel prepared Metal Oxides 

• Electrodeposition of metal nanoparticles on carbon nanotubes
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Background - Motivations

• Automotive Exhaust Gas Sensors (NOx, HCs, CO, etc) based on 
catalytic metal nanoparticles supported on other nanomaterials (2 
Natl. projects running on the topic)

• Previous experience on gold nanoparticle NOx sensors

N. Cioffi, L. Colaianni, E. Ieva, R. Pilolli, N. Ditaranto, M.D. Angione, S. Cotrone, K. Buchholt, A. Lloyd Spetz, L. Sabbatini, L. Torsi, Electrochimica
Acta, 56, 2011, 3713-3720
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M. Reetz, W. Helbig. 1994. J. Am. Chem. Soc.  116, 7401. 
N. Cioffi, L. Torsi, L. Sabbatini, P. G. Zambonin, T. Bleve-Zacheo. 2000. J. Electroanal. Chem. 488, 42.
N. Cioffi, N. Ditaranto, L. Sabbatini, L. Torsi, P.G. Zambonin, European Patent Application number: EP 2123797A1, 25.11.2009
N. Cioffi, N. Ditaranto, L. Sabbatini, G. Tantillo, L. Torsi, P.G. Zambonin, European Patent Application number: EP 2157211A1, 24.02.2010 .

Sacrificial Anode Electrosyntesis
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“Electrochemical synthesis of colloidal gold nanoparticles” E. Ieva, N.
Cioffi, in Nanomaterials: New Research Developments, E.I. Pertsov Ed.,
Nova Science Publishers 2008,

Sacrificial Anode Electrosyntesis
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Sacrificial Anode Electrosyntesis
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SAE electrodecoration of Metal Oxides

“Au – Metal Oxide Composite Nanoparticles”
Au-ZnO
Au-ZrO2
Au-In2O3

Au-ZrO2-In2O3 (ZrInOX with different Zr:In ratios)
etc.. 
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N Cioffi et al (2007) Curr Nanosci 3, 121-27

“Design of novel indium oxide supported gold nanocatalysts and their application in 

homocoupling of arylboronic acids” A. Monopoli, A. Afzal, C. Di Franco, N. Ditaranto, N. Cioffi, P. 

Cotugno, A. Nacci, L. Torsi Journal of Molecular Catalysis A: Chemical , in press,
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(*) for details pls see poster presentation by Elena Dilonardo, session #7

Electro(phoretic) deposition of AuNPs on CNTs(*)
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CONCLUSIONS

• Electrochemical methods for the size & shape controlled 
preparation of catalytic metal nanocolloids

• in situ electrodecoration of metal hydroxides and oxides by Au 
NPs

• Post synthesis electrophoretic deposition of AuNPs on CNTs

• Work is in progress…on sensors fabrication & testing
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