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Pierpaolo Modugno

Design of magnetic carbon hybrids and 
their application in heterogeneous 
catalysis.

Nowadays, challenges presented by the growing population and 
excessive consumption of fossil fuels can be overcome by develop-
ments of renewable and green technologies for energy production 
and storage, air depollution and water treatment. During the first 
year within the GreenCarbon project, my research was focused on 
the synthesis of porous carbon materials for gas storage applica-
tions. In this respect, we used as starting materials glucose and 
fructose, as biomass model systems, and hydrothermal carbonisa-
tion as the main synthesis method (HTC). The project is based on the 
adsorption of CO2 and H2S, two main components of the biogas. 

The experimental results obtained were presented as poster 
presentation, during two international conferences: 8th International 
Symposium on Carbon for Catalysis (CarboCat VIII) hosted on 
Portugal, 26-29 June, 2018 and 7th EuCheMS Chemistry Congress, in 
Liverpool, 26-30 August, 2018. During the 2nd conference, the poster 
was awarded by Royal Society of Chemistry with Sustainable Energy 
and Fuels poster prize. Some results were also presented during the 
2nd QMUL-NPU Summer School and Workshop, hosted in London, in 
June 2018, and during the Young Person’s Lecture Competition, in 
London, in February 2018, where the presentation was awarded by 
The Institute of Materials, Minerals and Mining with the best 
presentation prize.

In addition, during the last year, I attended several lectures and 
trainings in order to improve research governance and organisation, 
knowledge and intellectual abilities, engagement, influence, impact 
and personal effectiveness. 

As fossil fuels stocks are rapidly depleting and CO2 emissions are 
rising to alarming levels, the need for an alternative source of 
energy and platform chemicals is urgent. Hydrothermal carboniza-
tion is a conceptually simple technology which consists in the 
conversion of cellulosic waste biomaterial into valuable chemicals 
and advanced carbonaceous materials (hydrothermal carbon) and it 
takes place in water under relatively low temperatures and 
self-generated pressure. Although some technologies are already 
commercially available and some plants are already producing 
chemicals such as 5-hydroxymethylfurfural (HMF) and levulinic acid 
(LA) from agricultural waste, a thorough understanding of the 
process and its mechanism is still far from being achieved. So far, I 
have investigated the impact of different parameters on the final 
yield of soluble chemicals (HMF and LA) and solid materials 
(hydrothermal carbon). In order to reduce the complexity of the 
system, I have used fructose and glucose as starting material, to 
model the behavior of cellulosic material once hydrolysis is 
achieved. I have also evaluated the impact of various inorganic acid 
catalysts on the yield of the desired products. My next target is to 
study in detail the process of nucleation and growth of carbon 
particles, in order to optimize the process and reduce its formation.

Host:

Salt templating production of hierarchically
porous carbon adsorbents for gas separation.
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