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Green Photoactive nanomaterials for the degradation and adsorption of

pollutants

RESEARCH TOPICS

Analytical methods for the characterization of

compounds in different matrix, and natural

molecules produced by bacteria and their

application in environmental process

Carbon captures: natural gas hydratesMetal nanoparticles as colorimetric sensors for

pollutants detection



Analytical methods

Analytical methods for the analysis of  organic and 
inorganic compounds and pollutants

Elemental determination and evaluation of  ionic 
fractions in different matrices

Isotopic characterization of  elements: geographical 
origin

Sample treatment : microwave assisted mineralization

HPLC-MS

ICP-MS

GC-MS

IC

HPLC-ICP-MS



Investigation and charaterization of bacterial bio-products 

and their possible environmental applications
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Absorption and Photodegradation of  pullutants

Photoactive materials and their use in photocatalysis

Evaluation of adsorption and degradation kinetics of a target pollutants by

UV-Vis spectroscopy

Green synthesis /production of the photocatalyst: use of green reagents or

waste materials

Optimization of the photocatalyst: modification with nanoparticles or

carbon materials;

Characterization of  the materials by SEM, AFM, Raman, XRD, DRS and 

emission techniques

PhotodegradationAdsorption



Green approach for the photodegradation of  pollutants

Photoactive materials and their use in photocatalysis

Waste valorization Materials characterization

Applications as active materials for pollutants photodegradations

Green preparation



Nanoparticles as colorimetric sensor

Applications as colorimetric sensor and evaluation of

selectivity

Green synthesis /production of the metals

nanoparticles

Characterization of  the nanoparticles by UV-Vis, 

SEM and FT-IR analysis

Applications as Raman-SERS activator for Raman

spectroscopy for pollutants detection



Nanoparticles as colorimetric sensor



Green-adsorbent materials

Applications and optimization of  the materials for the 

adsorption of  heavy metals and organic compounds

Green synthesis/production of  the adsorbent materials 

using waste or compounds at low environmental impact

Characterization of  the materials by Raman, XRD and SEM 

analysis

Evaluation of the adsorption capacity and kinetics studies

by ICP-MS and HPLC



PRIN 2022
CO2-RESTO

Reliable long-term
CO2 storage as 

chlatrate hydrates
in seawater and 

marine sedimentes

Small guest molecules

CH4, CO2

Larger guest molecules

propane, i-butane 
Both

Fossil fuel reserves
In billions of tons of carbon
Source: Energy outlook 2007, Archer & Buffett
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CARBON CAPTURES: NATURAL GAS HYDRATES



Raman Study of  gas hydrates

Investigation of  the oh 

bands in different 

conditions, in presence of  

salts, sediments and 

specific molecules that 

can favor or inhibit the 

formation of  the gas 

hydrates.

CARBON CAPTURES: NATURAL GAS HYDRATES
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