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Fuel:
H2 from metals, borohydrides

(2 kWh)

PEMFC Micro fuel cells 1 cm3

Fuel:
alcohols or formic

acid 
(10-30 µW)

Power generators portable or transportable

Patents: WO 2013/021242 A1; WO 2013/021243 A1, PCT/IT2013/000022, PCT/IB2011/053568 



Remote housingCaravanCampingEmergency Boats

Portatili Installabili

Power generators portable or transportable

There is little doubt that a major issue hampering the
commercial diffusion of PFCs in the power range from 100
to 250 W is the hydrogen source. Systems that make use of
compressed hydrogen are not attractive for the need of
carrying heavy and unsafe cylinders with limited autonomy
(generally 1 or 2 normal cubic meters of hydrogen) and
difficult recharging procedures.



ICCOM

Portable generator for electricity (up to about 100 W)

Total weight 8 kg

Tank 4 liter

Max power 100 W

Nominal current 8 A

Patents: WO2013/021242 A1; WO 2013/021243 A1 

4 liters  of   H2O + 500 g NaBH4

1kWh 

Generation of H2 on-demand and its conversion into 

electricity by means of a PEMFC stack

Successful cases



Portable Generator for electricity (up to 200 W)

On-demand generation of H2 from metal powder and its 

conversion into electricity through a PEMFCs stack

Technical data

Nominal output power 200 W

Energy capacity 2.5 kWh

Hydrogen generation 2700 litri 

Weight 50 kg

ICCOM

Benefits

Clean energy and ZERO emission
technology

Portability ad high autonomy

Using water and activator only

M +  x H2O  →  M(OH)x +  x/2 H2



H2: electrolysis from ethanol

48 kWh/kg of H2 18,5 kWh/kg of H2

F. Vizza, A. Lavacchi, H.A. Miller, M. Bevilacqua, J. Filippi, M. Innocenti,  A. Marchionni, W. 

Oberhauser, L. Wang,  Nature Communications 

http://www.nature.com/ncomms/2014/140603/ncomms5036/abs/ncomms5036.html

Project EC FP7 DECORE,  A. Lavacchi 

HydroLab  Project ECRF,  F. Vizza 

http://www.nature.com/ncomms/2014/140603/ncomms5036/abs/ncomms5036.html




Pd on 3D Titania Nanotube Architecture for the electrolysis 
of renewable alcohols and for direct alcohols fuel cells 

Titania Nanotube: diameter 100 nm; length 2.0 µm 

Pd 10 nm 

A. Lavacchi, F. Vizza,  et al., Nature Communications 

http://www.nature.com/ncomms/2014/140603/ncomms5036/abs/ncomms5036.html

http://www.nature.com/ncomms/2014/140603/ncomms5036/abs/ncomms5036.html


Fuel H2O Ethanol
Ethylene 

Glycol
Glycerol

1,2-

Propanediol

Cell Voltage 1.76 0.69 0.70 0.76 0.76

Energy 
Consumption (kWh 
kg-1

H2)
47.17 18.49 18.76 20.37 20.37

A. Lavacchi, Vizza F., et al., Nature Communications 

http://www.nature.com/ncomms/2014/140603/ncomms5036/abs/ncomms5036.html

Pd on 3D Titania Nanotube Architecture for the electrolysis of 

renewable alcohols

http://www.nature.com/ncomms/2014/140603/ncomms5036/abs/ncomms5036.html


Pd on 3D Titania Nanotube Architecture  for direct alcohols fuel cells 
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F. Vizza,  et al., J. Am. Chem. Soc.submitted 

F. Vizza, A. Lavacchi, H. Miller et al., Nature Comm. 2014;  Science (Highlights) 2011; Angew. Chem. 2013; Energy Envir. Science 
2012; ChemSusChem 2013; P. Sources 2012 ; Angew. Chem 2011; Electrochem. Commun. 2011; ChemSusChem 2012



Foundings
Progetto Europeo (DECORE)

CNR (EFOR, Premiale Energia)

Ente Cassa di Risparmio di Firenze (HYDROLAB)

MIUR (FIRB giovani)

Ministero Ambiente 

Ministero Attività Produttive (Industria 2015: progetto PRIT)

Worgas Energy (progetto industriale: generatori portatili a idrogeno) 

Progetto industriale azienda straniera: (microfuel cells e autotrazione) 
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