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Example of applications:
New Advanced Electrodes (Mixed lon Electron Conductive) for Intermediate
Temperature Solid Oxide Fuel Cells (SOFCs);
PGMs free catalysts for advanced applications (Three Way Catalysts, sensors, ...)
Development of sustainable catalysts for clean hydrogen production (alcohols
steam reforming and oxidative steam reforming, dry reforming).

CCS (Carbon Capture and Storage)
Emissions and Pollution control
Biofuels

Sustainable hydrogen production
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on the investigation of the surface reactivity of nano-oxides and
oxide based nanocomposites. The main objective of this research is to develop active materials
to be used in heterogeneous catalysis and in devices for a sustainable development.
Particular attention is devoted to the green processes with the aim of developing oxide based
materials for a sustainable development.

the design, synthesis and characterization of oxide based
nano-materials and nano-composites (perovskites, transition metal oxides, ...). Nano-materials,
synthesised with different procedures, are characterized by means of a multi-technique
approach (XPS, XRD, BET, TPR, TPD, UV-Vis, FT-IR, SEM) and their reactivity is investigated.
Both the catalysts and the preparation procedures (wet chemistry methods) are selected
taking into consideration the economic and environmental sustainability.

are
investigated and the influence of their distribution and strength is considered with respect to
the activity and selectivity in oxidation and reduction reactions (oxidation of alcohols;carbon
monoxide and hydrocarbons, reduction of nitrogen oxides, ...).
Obijectives: 1) to investigate the reaction mechanisms; 2) to correlate the observed reactivity
with the strength and surface distribution of active sites;3) to evaluate the influence of doping,
synthesis parameters, etc. on the activity and selectivity.




The characterization facilities
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Specific Surface Area Crystalline Structure Phases
Cations Reducibility Crystalline size
Surface active sites and adsorbed molecules Purity

Oxygen mobility




The surface characterlzatlon XPS
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SURFACE COMPOSITION (nm range):
Elements
Chemical state of the elements
Atomic percentage




The surface characterization: morphology
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SURFACE MORPHOLOGY
SURFACE COMPOSITION (p-range)




The surface characterization: active sites

Surface Active Sites Characterization
DRIFT Spectroscopy in Operando
Study of surface functional groups and contaminants
(hydroxilation, carbonatation, ... )
» Characterization of the active sites (acidic/basic,
redox) by chemisorption of probe'molecules
(CO, NO, Pyridine, ...)
* Reaction mechanisms investigation
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Laboratory for functional characterization: catalytic activity
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Online gas characterization instruments (GC-MS, FTIR) L
required to measure the gas composition during activity tests; all of them can
operate automatically, to carry out dynamic and long-lasting experiments
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Laboratory for functional characterization: catalytic activity

* Powders, pellets and structured catalysts (honeycombs) can be tested
* Extensive and versatile set of gas metering lines
used to prepare complex mixture of gases to be fed to the testing reactors and

instruments
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Permeability and conductivity
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* Oxygen permeability and mobility -
(membranes, Solid Oxide Fuel Cells - SOFCs) — S
* Mixed ionic/electronic conduction o,

(MIEC electrodes for SOFCs) Flow

208 = 0,+4e

L Oszygen inlet hermecoug!
F I ‘ Sample Low p 9] 2 J 0 2
W/ “.“_“‘-“' / eater




