
The 3D printing of an in-
fi nite number of differ-
ent types of artefacts is 

certainly a sector that has been 
constantly developing in recent 
years. However, one of the chal-
lenges faced by research is that of 
the materials to be used in order 
to achieve increasingly high-per-
formance and sustainable results 

(also from an economic point 
of view). This is the objective of 
a Prin project curiously named 
‘Mamma’ (acronym for Multiple 
Advanced Materials Manufac-
tured by Additive technologies), 
a project of national interest co-
ordinated by the University of 
Catania, whose partners include 
the Polytechnics of Milan and 
Turin, La Sapienza in Rome, the 
University of Sannio and the Cnr.
“The fi nal objective is to opti-
mise the production of ceramic 
or all-metal objects using polymer 
printing”, summarises Professor 
Gianluca Cicala of Catania Uni-
versity, who is in charge of the 
project.
The idea is to start the process 
with polymeric materials, which 
are easy to print, and then add 
successive treatments to achieve 
a fi nal metallic part in stainless 
steel. “This way - continues the 
professor - starting from a very 
small investment, you can 3D 
print metal parts that were previ-

ously very expensive. While in the 
past the economic aspect cut off 
small and medium-sized compa-
nies from the production of these 
parts, thanks to our system it is 
possible to start even with small 
investments, at least for the fi rst 
steps”. 
This is why, now in its second 
year, the project is already attract-
ing the interest of various com-
panies, starting with Sicily. While 
the basis of the project is a met-
al printing technique, the applica-
tions envisaged by ‘Mamma’ - and 
the resulting ‘Ama’ spinout - also 
include the vast fi eld of biomedi-
cals, or similar sectors, using spe-
cifi c biomaterials for this purpose, 
something that the project staff at 
Milan’s Politecnico are particular-
ly involved in. The Turin institu-
tion, which has its own centre of 
competence for traditional ad-
ditive printing, is supporting the 
project in the metal selection and 
comparison with traditional tech-
niques. 
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Metal 3D printing
This is the aim of a Prin project involving several Italian excellences

Producing electricity using 
waste heat from an indus-
trial site, thanks to a super-

critical CO2 plant. This is an op-
eration that to date has only been 
attempted on test plants. 
The stated objective of the 
“CO2OLheat” project - an H2020 
project that started at the begin-
ning of June - is to create a con-
crete plant that will be built and 
tested in a cement factory in the 
Czech Republic. 
“The innovation inherent in the 
project is precisely linked to the 
concrete realisation of an effi cient 
and compact plant, unique in Eu-
rope, and the integration with an 
existing industrial site presuppos-
es absolute reliability,” emphasis-
es Ambra Giovannelli of the De-
partment of Industrial, Electronic 
and Mechanical Engineering of 

the Roma Tre University, one of 
the partners of “CO2OLheat”. 
The project brings together some 
of Europe’s excellence in the fi eld 
of supercritical CO2 plants, in-
cluding several Italian compa-
nies such as Nuovo Pignone, Ri-
na Consulting, and Enea, Roma 
Tre and the Politecnico di Milano. 
The four-year duration is neces-
sary to follow all the plant design 
and construction phases. 
“First of all, the plant will be de-
signed and the innovative com-
ponents manufactured - explains 
Giovannelli - and then assembled 
and sent to the cement plant”. 
The last two years will be devot-
ed to integration into the industri-
al site and long-term testing.
The working group at the Uni-

versity of Rome is in charge of re-
search and development: “We are 
mainly responsible for the techni-
cal and economic optimisation of 
the test plant and the benchmark-
ing with conventional technolo-
gies, not only in the specifi c indus-
trial sector we are actually going 
to operate in, but also in a broad-
er context”. 
If the project is successful, it is 
likely that CO2 plants will be of 
great interest in reducing con-
sumption in many other ener-
gy-intensive industries, and can 
also be installed where there is a 
shortage of water: it is no coinci-
dence that the consortium also in-
cludes leading companies in the 
fi elds of glass, steel and alumini-
um production. 

Waste heat produces 
electricity
A concrete project to be developed in a cement factory, using 
supercritical CO2
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For further information: www.co2olheat-h2020.eu
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