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1. Research activity (max 1.000 words)

The general objective of this PhD project is to understand the factors that make ancient
Roman mortars so hydraulic and durable, with the aim to produce restauration mortars
compatible with the ancient ones, highly hydraulic and eco-friendly. Specifically, the aims
are to characterize the hydraulic mortars from the inner duct of the aqueducts of ancient
Rome and then to experiment new hydraulic mortars, starting from ancient recipes.

Ancient Roman aqueducts are considered extraordinary technological structures even
nowadays, because of their efficiency and durability. Ancient Rome was supplied of water
by eleven aqueducts: two of these aqueducts, the Aqua Virgo (19 BC) and the Aqua
Traiana (109 AD), are still in use, and supply some famous fountains, among them Fontana
di Trevi and Fontana dell’Acqua Paola. Despite the popularity of these aqueducts, there is a
lack of scientific studies on the materials that were used for their construction, particularly
on the mortars. Many scientific studies have investigated ancient mortars, but only few of
them concern the characterization of mortars from ancient Roman aqueducts.

In the restauration field, the general agreement is that the use of cement-based mortars is
not recommended, as it causes several damages to cultural heritage, because of their
incompatibility. However, restoring a damaged masonry with compatible materials can be
quite complicated, because the knowledge of preparation of ancient mortars has fallen into
disuse. Some scientific studies have tried to reproduce mortars with materials and
characteristics compatible with the ancient ones, opening a new field of research. Another
important issue is the ecological impact of modern cement production, that today represents
the third-largest source of anthropogenic emission of COz2: following the European Green
Deal, these emissions need to be reduced.

This PhD project consists in:

i.  Stipulation of agreements with the public entities which protect the aqueducts of
ancient Rome;
ii.  Sampling of hydraulic roman mortars from the inner part of the duct;
iii.  Characterization of ancient mortars using archaeometric techniques;



iv.

Experimentation of new restauration mortars, hydraulic, eco-friendly and compatible
with the ancient ones.

The characterization of the mortars from the aqueducts of ancient Rome will be useful for
future restauration, to allow the selection of compatible materials. The experimentation of
modern mortars starting from the results of the characterization of ancient ones would allow
the production of highly hydraulic restoration mortars, eco-friendly and compatible with the
ancient ones leading also to an industrial application.
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