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Introduction
Rising damp is a persistent problem in historical buildings, threatening 

the structural integrity and aesthetic value of these cultural treasures. 
Conventional methods for addressing rising damp often involve invasive 
procedures that can damage the fabric of these structures. Electro-osmosis, a 
technique that uses electric fields to direct moisture out of masonry materials, 
offers a promising alternative. This case study explores the application of 
electro-osmosis in treating rising damp in historical buildings, highlighting 
its principles, implementation, and effectiveness. Rising damp occurs when 
moisture from the ground ascends through the porous materials of a building 
by capillary action. This moisture can carry soluble salts, which crystallize and 
cause deterioration of the masonry. Symptoms of rising damp include damp 
patches on walls, peeling paint, mold growth, and efflorescence. In historical 
buildings, which often lack modern damp-proof courses, rising damp can be 
particularly problematic, leading to significant structural and aesthetic damage 
over time [1].

Electro-osmosis involves the movement of water through porous 
materials under the influence of an electric field. This process is driven by 
the electrokinetic effects in the pore fluid, causing water to move from the 
anode (positive electrode) to the cathode (negative electrode). The electric 
field reduces the capillary forces, effectively reversing the natural upward 
movement of moisture and directing it downwards or outwards, away from 
the building materials. The subject of this case study is a historical building 
located in Europe, constructed in the 18th century. The building, a heritage site, 
had been experiencing severe rising damp issues, particularly in the ground 
floor walls. Traditional damp-proofing methods were deemed unsuitable due 
to the risk of damaging the historical fabric of the structure. Consequently, an 
electro-osmotic system was chosen as a less invasive and potentially more 
effective solution [2-4].

A thorough assessment of the site was conducted to evaluate the extent 
of rising damp. Moisture content readings were taken at various points using 
non-destructive techniques. The presence of soluble salts was also assessed. 
Based on the assessment, an electro-osmotic system was designed. 
Electrodes were strategically placed at regular intervals along the affected 
walls. Titanium anodes were installed near the base of the walls, and stainless 
steel cathodes were placed above the anodes at a higher level. The system 
was connected to a low-voltage DC power supply. The installation process 
involved minimal disruption. Small holes were drilled into the masonry to 
insert the electrodes. The wiring was concealed within the walls to preserve 
the building’s aesthetics. The power supply unit was discreetly installed in a 
service area.

Once activated, the electro-osmotic system was continuously monitored. 
Moisture levels in the walls were measured at regular intervals to assess the 

effectiveness of the system. The power supply was adjusted as necessary 
to optimize performance. The initial phase of monitoring showed a gradual 
decrease in moisture content within the treated walls. Over a period of six 
months, significant reductions in damp patches and salt efflorescence were 
observed. By the end of the first year, the moisture content had decreased to 
levels considered safe for the integrity of the building materials.

Description
The use of electro-osmosis proved effective in reversing the capillary 

movement of water, thereby mitigating rising damp. Importantly, there was 
no visible damage to the historical fabric of the building, and the system 
remained largely inconspicuous. Unlike physical damp-proofing methods, 
electro-osmosis requires minimal intervention, preserving the historical and 
architectural value of the building. The case study demonstrates the ability 
of electro-osmosis to significantly reduce moisture levels and control rising 
damp. Once installed, the system requires relatively low maintenance. Regular 
monitoring ensures its continued effectiveness.

The installation of an electro-osmotic system can be expensive, although 
this is often offset by the reduced need for ongoing repairs. The system relies 
on a continuous electrical supply, which can be a limitation in areas with 
unreliable power sources. While electro-osmosis moves moisture, it can also 
mobilize salts within the masonry. Careful monitoring and potential additional 
treatments for salt management are necessary. Compared to traditional 
methods such as chemical injections or physical damp-proof courses, electro-
osmosis offers a more reversible and less damaging approach. Chemical 
methods can introduce foreign substances into the masonry, potentially 
causing long-term issues, while physical barriers often require significant 
alterations to the building’s structure. Electro-osmosis, by contrast, leverages 
existing materials and introduces no additional chemicals, aligning well with 
conservation principles for historical buildings [5].

Conclusion 
The case study of electro-osmosis for rising damp treatment in a historical 

building demonstrates its potential as an effective, non-invasive solution. 
The successful implementation in the European heritage site highlights the 
method’s ability to preserve both the structural integrity and aesthetic value of 
historical buildings. While initial costs and the need for continuous monitoring 
present challenges, the benefits of maintaining the authenticity and longevity 
of cultural heritage outweigh these considerations. As more historical 
buildings face the threat of rising damp, electro-osmosis offers a valuable 
tool for conservators and engineers. Further research and advancements in 
this technology could enhance its application, making it an even more viable 
option for the preservation of our architectural heritage.
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