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A reliable assessment of water-related properties in porous built heritage materials colonized by 
subaerial biofilms (SABs) is crucial for understanding SAB-substrate interactions and to inform 
suitable conservation strategies.[1] Water contact angle (WCA) measurements are commonly 
used to assess surface wettability changes but have traditionally been limited to controlled 
laboratory conditions. Portable instruments have enabled on-site measurements, offering very 
interesting possibilities in heritage science research. However, using WCA measurements on 
hydrophilic porous materials such as stones, mortars, and plasters poses several methodological 
challenges because of their inherent compositional heterogeneity, surface roughness, rapid 
capillary absorption, and the non-static measurement conditions for vertical surfaces. All such 
factors must be properly factored, and the testing methodology adapted accordingly, to achieve 
adequate reproducibility and robust data interpretation. The presence of SABs further 
contributes to surface complexity, making accurate assessment even more complex. 
Additionally, newly developed portable devices still lack standardized procedures compared to 
conventional laboratory methods. 
This study presents a comparative evaluation of WCA measurements obtained using a 
conventional benchtop instrument and a portable one to assess their reliability and applicability 
in the analysis of SAB-substrate interactions. By examining their advantages and limitations, 
this work highlights the potential of the portable approach for on-site investigations, expanding 
the applicability of controlled WCA measurements to field conditions. Reference measurements 
were initially performed on a reference, non-absorbing PMMA surface to collect baseline values 
unaffected by porosity and roughness. Subsequent tests on biocolonized and uncolonized stone 
samples provided insights into the performance of the portable device to investigate the SABs’ 
impact on porous substrates. The measured parameters are drop volume, WCAs, and absorption 
time and kinetic. The study further extended the application of the portable methodology to a 
case study – Palazzo Rocca in Chiavari (Genova, Italy) – where WCA measurements were 
conducted on a biocolonized plastered wall. The portable equipment allowed for the direct 
assessment of changes in water-related properties induced by biological colonization and 
following biocidal treatments, offering critical insights into their impact on the state of 
conservation of the plaster. 
The results of this study confirm that the portable approach is a reliable tool for assessing the 
surface wettability alterations induced by the presence of SABs and biocidal treatments, 
potentially contributing to more informed and data-driven decision-making of conservation 
solutions. 

 

[1] L. Berti et al., Science of the Total Environment 2024, 954, 176450. 
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