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Heterogeneous catalysis plays a crucial role both 
in the production of important chemicals (for in-

stance, ammonia, the basis for production of fertilizers), 
energy applications (for example, fuel production) and 
environmental protection (for example, pollution abate-
ment from vehicles). Peculiar to heterogeneous catalysis 
is the interaction between the reactants and speci�c 
functional materials (“the catalysts”), which allows for 
the selective enhancement of the rate of elementary re-
actions. The Shape project, funded by the European 
Research Council for the period 2016-2021 and coor-
dinated by Prof. Matteo Maestri (Politecnico di Milano, 
Italy), aims at establishing an experimental and theo-
retical methodology for the development of structure-
dependent microkinetic models. This allows  prediction 
of structural changes of the catalyst during reaction by 
achieving an atomistic-level description of the structu-
re-activity relation. The potential contribution of Sha-
pe on catalysis science and technology is very high by 
making possible the engineering of the chemical tran-

sformation at the atomic level. The possibility to predict 
the catalyst structure under reacting conditions has a 
direct impact on the fundamental analysis and design 
of the structure-activity relation, thus paving the way 
towards the nano-engineering of the catalyst structu-
re and composition to tailoring activity and selectivity 
for advanced process intensi�cation in applications of 
technological relevance.

Towards the nano-engineering 
of the catalytic processes

The Shape project fine-tunes a theoretical and experimental methodology
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Sunlight, source of life and ener-
gy, has been exploited for a long 

time - for example through photo-
voltaic cells – to satisfy at least a 
part of humanity’s need for energy. 
Photocatalysis is one of the most 
promising from amongst the latest 
methods of exploita-
t ion. Photocata ly t ic 
materials can in fact 
exploit sources of light 
to accelerate chemical 
reactions. For example 
they can accelerate re-
actions that disassocia-
te pollutants and con-
taminants of various 
k inds, transforming 
them into substances 
harmless for man and 
environment. Photo-
catalytic materials can 

also be applied to self-cleaning 
windows and in water repellent 
paints. The target of the European 
Phocscleen ‘Photocatalytic systems 
for clean energy and environment 
applications’ project, coordinated 
by Torino Polytechnics school and 

conducted together with Canadian 
(Uoit), Mexican (Unam) and French 
(Upjv) universities, is on the one si-
de to develop more ef�cient pho-
tocatalysts and on the other to use 
them in new �elds of application 
such as polluted water treatment 

and water spl it t ing 
processes (that is ex-
tracting hydrogen from 
water). These new ma-
terials developed make 
it possible to exploit a 
greater part of the so-
lar spectrum and to 
remove colouring from 
water polluted by co-
louring agents, more 
rapidly. This is particu-
larly interesting for tre-
ating waste water from 
clothing industries.

Zero-emissions hydrogen
Credit due to photocatalytic materials and solar sources
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