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This research is part of the national project entitled COMAS (Planned COnservation, ‘‘in situ’’, 
of underwater archaeological artefacts), concerning the degradation phenomena occurring 
during the permanence of archaeological items in underwater environment and their 
conservation in situ by means of new methodological approaches. In particular, the first topic 
of this study is to evaluate the rate and type of biological activity on marble stone specimens 
in seawater that, as well known, it changes according to the colonized substrate features. The 
second aim was to study the growth and the differences in biocolonization on treated stone 
materials and it is intended as a contribution to understand both the degradation forms resulting 
from biological activity and to test new protective products for the conservation of such 
materials, by using nanotechnology. Regarding nanotechnology, nanomaterials with 
antimicrobial and photocatalytic features were selected and undergone to experimental 
procedures with the aim of making antifouling products suitable for the protection of stone 
materials in underwater environment.  
For the first time, nanomaterials (nano-powdered TiO2, ZnO and Ag) were dispersed in 
siloxane wax (used as binder) in order to make possible the application of the products in 
underwater environment.  
The experimental procedure was set up in the underwater archaeological park of Baia (Naples, 
Italy) in the area of the Villa con ingresso a protiro, on marble test-pieces, in order to compare 
the variation of biomass at increasing intervals of permanence in marine environment after 
being treated with different antifouling products. Laboratory procedures with the aim of 
assessing some specific properties of nanomaterials/binder mixtures as inhibitors of the 
marine biomass and their relation with the lithotype were carried out. In particular: colorimetric 
and contact angle measurements in addition with biological tests were performed. Later, 
several marble specimens were treated, anchored to a sample holder and immersed in the 
marine area of Baia. All samples were placed simultaneously and at increasing time intervals, 
some specimens were recovered and subjected to investigations. In particular, transmitted 
light optical microscopy and scanning electron microscopy (SEM) coupled with microanalysis 
(EDS) were used to study the biological colonization and the interactions with treated stone 
specimens, assessing the permanence of the antifouling products dispersed in wax and their 
effectiveness over time. 
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