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Introduction 
Preventive conservation plays an essential role in 
management of museums since suitable 
maintenance of collections depends on its 
appropriate and sustainable preservation over 
time. Preventive conservation may be defined as 
a strategy based on a systematic method of work 
which aims at identifying, assessing, and 
controlling risks of deterioration of cultural 
goods, acting on the source of problems. Such 
problems use to be of external nature to the 
cultural good and are mainly connected with its 
surrounding environment (Ashley-Smith, 1999). 
 
Preventive conservation is a strategy in which it 
is not required to intervene directly in cultural 
goods. This strategy is, therefore, different to 
curative conservation in which it is required 
direct intervention in the own cultural good to 
prevent its loss or irreversible deterioration. 
Preventive conservation thereby attempts to 
slow the rate of deterioration of cultural goods, 
being more effective and economical than 
curative conservation. 
 
In museums, microclimate conditions and 
atmospheric pollution, either from indoor or 
from outdoor, are the most influential agents in 
preventive conservation. Indoor agents are 
related with museum buildings, showcases, and 
holdings. Among the main indoor pollutants can 
be mentioned acetic and formic acids emitted, 
for instance, by certain kinds of woods. On the 
other hand, outdoor agents are related with 
urban, rural or marine environments. The main 
outdoor pollutants are NOx, SO2, O3 and H2S. 

Much of pollutants are not especially dangerous 
for themselves. However, when they combine 
with a high relative humidity a synergic effect is 
produced which considerably increases the risk 
of contamination. Acid pollutants are dangerous 
for a great part of materials present in many 
museological collections. Any deviation from the 
theoretical neutrality (pH=7) means in fact a 
potential risk, generally by acid shock, which 
results in alteration, deterioration, and corrosion, 
depending on nature of material. The most 
sensitive materials to acidic environments are 
metals, paper, textiles, polychrome pigments, 
and so on. 
 
Common European strategy on conservation 
of Cultural Heritage and the Spanish National 
Plan on Preventive Conservation 
At a European scale, those aspects concerned 
with preventive conservation have only received 
a significant impulse in the last two decades 
from organizations such as the International 
Council of Museums (ICOM) or the International 
Centre for the Study of the Conservation and 
Restoration of Cultural Property (ICCROM). This 
latter promoted the meeting of Vantaa in Finland 
in 2000 (Vantaa Meeting, 2000). Principal 
foundations for a common European strategy on 
conservation of Cultural Heritage were 
established at this meeting. With respect to 
preventive conservation in museums the 
following lines of action were adopted: 
 
 Institutional planning. Institutions should 

establish priorities in preventive conservation 
based on studies in museums with public 
collections, giving raise to technical rules. 

 
 Developing strategies. Implantation of 

preventive conservation in museums through 
multidisciplinary groups of specialists from 
within and outside of museums, carrying out 
studies and procedures of risks assessment. 

 
 Training of specialists. Promoting knowledge 

of preventive conservation through post-
grade courses to stimulate scientific and 
technical research basic and applied to 
preventive conservation. 

 
 Dissemination and public awareness. Through 

internet and other information technologies, 
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as well as through international and national 
conferences and meetings to promote the 
exchange of information on preventive 
conservation. 

 
The first Spanish National Plan on Preventive 
Conservation was approved by the former 
Ministry of Culture (currently Ministry of 
Education, Culture, and Sport) in March, 2011. 
This plan includes all the lines of action adopted 
in the Vantaa Meeting as far as preventive 
conservation concerns (National Plan, 2011). 
 
A challenge for innovative procedures 
An accurate evaluation of the indoor and 
outdoor environmental characteristics, either 
outside the building or inside in exhibition halls, 
showcases, and holdings, can be a useful tool to 
reveal potential risks of chemical degradations 
and/or alterations of cultural goods, thereby 
allowing preventive decision makings on 
conservation of museum collections. 
 

 
Figure 1. (a) Exhibition halls of the Navy Museum of 
Madrid, and (b) the Technological Museum of Glass of La 
Granja. 
 
The design of new protocols of tracking and 
control through the development of 
environmental optical sensors (García-Heras et. 
al., 2005) and their corresponding portable 
electronic devices for in situ evaluation and 
measurement (Llorente-Alonso et al., 2013) is an 
innovative procedure applied to preventive 
conservation in museums. The following sections 
show two exploratory and outstanding 
experiences carried out in two different 
museums with very distinct characteristics: the 
Navy Museum of Madrid, and the Technological 
Museum of Glass of La Granja (Segovia) (Fig. 1), 
both located in Spain. The research is part of an 
ongoing project on the application of new 
methodologies for the management of 
preventive conservation in museums, whose 

main goals are aimed at implementing the 
existing Spanish National Plan on Preventive 
Conservation in all aspects concerned with 
environmental control in museums and within 
the framework of the principal lines of action 
mentioned above of the Vantaa Meeting. 
 
An outstanding experience in the Navy 
Museum of Madrid 
The Navy Museum of Madrid is a state institution 
devoted to conservation, dissemination and 
research of the Spanish Navy history. The 
museum belongs to the Ministry of Defense and 
was firstly founded in 1792 in Cádiz and 
definitely settled in Madrid in 1932. Its collection 
is rich and diverse, ranging from navigation 
instruments to ships’ models for shipyards. 
 

 
 
Figure 2. One of the sensors installed inside a showcase 
containing a fusil from a shipwreck (Navy Museum of 
Madrid). 
 
The outstanding experience consisted on the 
evaluation of its conservation environment, 
bearing in mind all the possible indoor situations 
and influence of the outdoor urban environment, 
which corresponds to a heavy traffic area of 
downtown Madrid. The evaluation was carried 
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out in June 2013 through 21 sensors installed in 
different positions, either indoor (in exhibition 
halls and inside showcases) (Fig. 2) or outdoor. 
 
Many of the pH results vary in the range 6.5-7.5 
(Fig. 3a), which indicates no dangerous deviation 
from the theoretical neutrality (pH=7), i.e. no 
acid risk is expected. However, the pH of the 
outdoor positions 2 and 21 (Fig. 3a) shows the 
largest pH variations and even some values 
below pH=6.0. These results are coherent with 
environmental pollution of an urban area with 
intense traffic. The values obtained can be of 
great relevance to inform on the risk of lengthy 
and indiscriminate ventilation that could be a 
threat for the conservation of collections. 
Concerning the average of the pH results (in the 
6.0-6.5 range) from positions 8, 13, and 16 
(inside showcases containing different materials), 
the sensors detected phenomena connected 
with acid emissions and with residual 
chlorides/sulphides in some materials. 

 
 
Figure 3. (a) Average pH values (black squares) recorded 
by sensors installed in indoor and outdoor positions. (b) 
Evolution of the environmental pH recorded in some 
representative indoor and outdoor positions (Navy 
Museum of Madrid). 
 
When starting an investigation campaign on 
objects of cultural heritage, sampling methods,  
Figure 3b shows the pH evolution with time for 
some representative positions during the 

evaluation carried out. It is important to note 
that after 24 h of continuous exposure of 
sensors, the pH values obtained are stabilized 
and their response is reliable enough to be 
considered the equivalent pH of the air. The 
sensor 2, installed in a balcony facing the Paseo 
del Prado street, recorded the most acid 
environment. Those data taken after 100 h of 
exposure were not depicted since the pH values 
fall outside the corresponding calibration curve 
of that sensor. The evolution of the sensor 16, 
installed inside a showcase containing several 
corroded weapons, presents a strong pH 
decrease after 25 h of exposure and then a 
stabilization near pH=5.8. This is due to an acid 
local environment which causes corrosion of 
metallic elements. The sensor 17 shows a stable 
pH evolution close to 7.0, which is the 
representative environment of the indoor 
exhibition halls. The pH evolution in position 19 
is stable in the 6.5-7.0 range, which is due to a 
local environment originated by small acid 
emissions from materials contained inside the 
showcase in which the sensor was installed 
(paper, leather, textile, metals, etc.). 
 
The experience in the Navy Museum of Madrid 
indicated that this museum undertakes a proper 
management of air and ventilation procedures, 
which means that the building behaves as an 
effective barrier against urban pollution. Building 
materials such as mortars, paint and textile walls, 
panels and other decorative and exhibition 
elements contribute to absorb residual 
pollutants and outdoor moisture. 
 
An outstanding experience in the 
Technological Museum of Glass of La Granja 
(Segovia) 
The Technological Museum of Glass of La Granja 
is placed in the former building of the Royal 
Glass Factory, constructed in the time of the king 
Charles the Third and refurbished in the 80s of 
the twentieth century. The museum belongs to 
the National Glass Centre Foundation and its 
collection is almost entirely formed by glass 
items from sixteenth century to contemporary 
glass artworks. 
 
In this case, the outstanding experience also 
consisted on evaluating the conservation 
environment indoor and outdoor the museum. 
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The evaluation was carried out in July 2013 
through 18 sensors installed in different 
exhibition halls (Fig. 4), in the area of modern 
glass production, in the library (room 
environment and inside the sheets of some 
ancient books), as well as outside the building to 
check the outdoor environment. 
 

 
 
Figure 4. One of the sensors installed outside of a 
showcase containing glass items (Technological Museum 
of Glass of La Granja). 
 
Figure 5a shows that pH average values from 
most of the indoor sensors (V1 to V14) vary in 
the range 6.5-7.5, which indicates an essentially 
neutral pH. Moreover, sensor positions show a 
considerably stability against changes of the 
environmental pH. In the library, the lowest pH 
average value (pH=6.7) corresponds to a sensor 
installed inside the sheets of a book of 1907 
(V12), while results from more ancient books of 
1757 (V10) and 1873 (V11) were 7.0 and 7.2, 
respectively. This small difference can be 
explained by the acid emissions of the paper 
produced by modern industrial procedures. On 
the contrary, the outdoor positions V15 to V18 
(Figure 5a) show the largest pH variations which 
are located in the acid range 5.7-6.4. The 

differences between maximum and minimum 
values of pH highlight the instability of these 
positions against the outdoor acidity. These 
results indicate that in the external façades of the 
building where traffic circulates the 
environmental pH is lower than 6.0 (e.g. position 
V18), while in some internal courtyards (e.g., 
position V15) the air quality is better (pH=6.4). 

 
Figure 5. a) Average pH values recorded by sensors 
installed in indoor (black circles in the museum halls and 
black squares in the library) and outdoor (black 
rhombuses) positions. b) Evolution of the environmental 
pH recorded in some representative indoor and outdoor 
positions (Technological Museum of Glass of La Granja). 
 
Figure 5b shows the pH evolution with time for 
three representative positions. The V1 sensor, 
installed at the rear of the glass melting furnace, 
shows a decreasing trend of pH values, which 
indicates an acidic environment in the 
surroundings of the furnace. This is probably 
promoted by the glass raw materials and/or the 
furnace combustible (natural gas). The pH 
evolution of the V14 sensor, located in the library 
hall, is characteristic of a stable area against 
acidity changes. These values are very similar to 
other indoor positions in the museum (pH ~7.0), 
which confirm that preventive conservation 
conditions are adequate either in the museum or 
in the library. The evolution of pH for the V15 
sensor also exhibits a decreasing habit coherent 
with values recorded by other outdoor sensors, 
even though the most acid values were 
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registered by the V16 sensor (pH=5.7) installed 
in the outside façade of the building housing the 
laboratory. In outdoor positions, the possible 
degradation of sensors due to weathering or 
aging processes is not suspected, since the 
period of evaluation was as short as seven days. 
 
The experience in the Technological Museum of 
Glass of La Granja likewise indicated that this 
museum has an appropriate environment for 
preventive conservation of its collections, which 
are almost entirely formed by glass items. Such 
experience has served to completely exclude the 
acid risk, which results especially dangerous for 
conservation of glass cultural goods when 
combines with an elevated relative humidity. In 
this case, the results also mean that the own 
building contribute to absorb outdoor moisture 
and pollutants. 
 
Concluding remarks 
The application of new methodologies for 
tracking environmental parameters, such as pH, 
for the management of preventive conservation 
in museums is an innovative avenue in the issue 
of Cultural Heritage conservation. The 
development of a systematic method of work to 
identify, asses, and control risks of deterioration 
is a more effective and economical strategy than 
curative conservation since a direct intervention 
in cultural goods is not required. Such innovative 
strategy is in agreement with the main lines of 
action of ICCROM foundations for European 
Cultural Heritage care and constitutes an 
implementation of the Spanish National Plan on 
Preventive Conservation. The systematic method 
of work has proved to be useful in two 
exploratory and outstanding experiences carried 
out in two different museums: the Navy Museum 
of Madrid, and the Technological Museum of 
Glass of La Granja (Segovia). In both cases the 
method has not only served to confirm that they 
have an appropriate environment for 
conservation of their collections, but also to 
count on an effective tool of alert for those 
specific places and showcases in which some 
potential risks can be detected. 
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Introduction 
The Observatory of Cultural Heritage 
Conservation Research is a web portal devoted 
to the promotion of scientific research in the 
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field of conservation of Cultural Heritage. It was 
born in the framework of the Plan Nacional de 
Investigación en Conservación - PNIC (National 
Plan for Research in Conservation of Cultural 
Heritage), of the Spanish Ministry of Education, 
Culture and Sport for promoting the scientific 
research on Cultural Heritage conservation.  
 
Conservation science plays an important role in 
the difficult task of preserving the legacy of our 
past for future generations. The durability of 
cultural heritage objects depends on multiple 
aspects such as the materials and technologies 
used for their production, their use, the place 
where they were stored, etc. The great challenge 
to the restoration-conservation professionals is 
the conservation of these objects preserving 
their cultural and historical value. Scientific 
research must address this challenge in an 
interdisciplinary way. Many scientists work 
nowadays in this field, developing new analytical 
non-destructive techniques, innovative 
methodologies for the conservation of works of 
art, buildings, monuments, archaeological and 
historic artefacts, etc.  
 
Unfortunately, the communication and 
knowledge transfer between scientists and 
conservators-restorers is not as good as it should 
be. Scientific and technological developments 
are in many cases not commonly applied in 
conservation practice; and the other way round, 
scientists do not always work on real needs or 
problems emerging from the daily activity of 
conservators-restorers. 
 
In countries like Italy or United Kingdom, the 
conservation science has been recognized and 
has received substantial support and funding. In 
Spain, despite the great social and economic 
importance of cultural heritage, the conservation 
science has lacked adequate recognition in R&D 
policies. For instance, cultural heritage is not 
recognized as a priority or even a specific topic 
in National R&D Plans. As result, the 
conservation scientists and conservators-
restorers do not form a solid and monolithic 
community, and they are scattered across 
different scientific areas, research and cultural 
institutions, etc. 
 

Different institutions have promoted different 
initiatives with the aim of bridging the gaps 
between scientists and conservation-restoration 
professionals. Just to mention a few: 
 
• The CSIC Thematic Network Cultural Heritage 
was created in the Spanish National Research 
Council at the end of 2001 to group 31 research 
groups working in this field in the CSIC. 
 
• In March 2010, an event was held in the Museo 
Reina Sofia, under the auspices of the 7FP 
European Project NET-HERITAGE, to bring 
together scientists, curators and conservators-
restorers to present their work and activities. 
 
• The Network on Science and Technology for 
the Conservation of Cultural Heritage 
(TechnoHeritage), funded by the Spanish 
Ministry for Science and Innovation, began its 
activities in 2011 with the aim of fostering the 
collaboration between Spanish universities, 
cultural institutions, foundations, museums and 
private enterprises to ease the sharing of ideas 
and experiences in the resolution of problems 
and allow the transfer of technology for the 
conservation of Cultural Heritage.  
 
• The Spanish Cultural Heritage Institute (IPCE) of 
the Ministry of Education, Culture and Sports, 
draw up the Plan Nacional de Investigación en 
Conservación - PNIC (National Plan for Research 
in Conservation of Cultural Heritage), which was 
approved in 2011. 
 
During the elaboration of the PNIC, it was 
recognized that there is still much work to do to 
improve the research on conservation science. 
Therefore, the PNIC established the creation of a 
website devoted to the promotion of scientific 
research in the field of conservation of Cultural 
Heritage: The Observatory.  
 
After few months in testing phase, the 
Observatory was officially presented last June 5th 
in the Spanish Cultural Heritage Institute (IPCE) 
and last June 26th in the II International 
Conference “Science and Technology for the 
Conservation of Cultural Heritage” with great 
success by conservators and researchers.  
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Objectives 
The Observatory has three main objectives:  
 
• To become a reference source of information 
of research, funding and training opportunities 
for professionals and researchers in the field. 
 
• To encourage the cooperation between 
research groups, institutions and professionals of 
conservation science. 
 
• To promote research in cultural heritage 
conservation and encourage the participation in 
European programs. 
 

 
Content 
Home  
The portal can be accessed at 
http://www.investigacionenconservacion.es. The 
portal opens with the News section, in which the 
most relevant news, calls and events are 
announced. The main menu gives access to the 
different sections that integrate the web portal: 
Calls, Research, Training, Events, Resources, 
Directory and PNIC (Fig. 1). 
 
Calls 
The Calls section contains information about 
regional, national and international research calls 
which are classified in fellowships, industrial 

Figure 1. Observatory of Cultural Heritage Conservation Research Homepage. 
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innovation and research projects. The European 
Horizon 2020 research programme receives 
special attention in the International Calls sub-
section.  
 
Research 
The Research section is devoted to encourage 
collaboration between researchers and 
conservation professionals. It provides 
information about networks, scientific 
associations and collaborative projects in 
progress and two databases on research and 
technological services. In these databases 
research groups, private companies or 
institutions can register their research lines or 
technological services in the field of cultural 
heritage conservation through an application 
form available in the same page. Information is 
classified by subject and location (Fig. 2). The aim 
of the databases is being a source of contacts for 
cooperative research and technology transfer 
between researchers and end users.  
 
 
Forum 
At the end of Research section there is also a 
discussion Forum. It is divided into three 
categories: “Project collaboration” to favour the 

collaboration between research groups, 
institutions and enterprises; “Ask to an expert” to 
discuss and solve questions related with 
conservation; and “News board” to publish offers 
related with conservation research. 
 
Training 
The Training section provides information about 
official graduate and postgraduate studies in the 
conservation field classified by region. It also 
presents short specialization courses for 
conservation professionals in Spain and abroad. 
Only short courses which require a specialized 
profile are announced. 
 
Events 
The Events section announces congresses, 
conferences and workshops in research and 
cultural heritage conservation, both at national 
and international level. 
 
Resources 
The Resources section contains a wide range of 
information for researchers and conservators. 
The section includes online libraries, cultural 
heritage catalogues, materials databases, 
glossaries, journals, publications, professional 
websites and other interesting resources. 

Figure 2. Research database. 
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Directory 
The Directory aims to facilitate the contact and 
collaboration between researchers and 
conservation professionals. The Directory 
compiles information about enterprises and 
institutions (professional associations, centres, 
institutes, schools, foundations, museums and 
national and regional management boards) 
which work with cultural heritage. 
 
PNIC 
The last section is dedicated to the Plan Nacional 
de Investigación en Conservación –PNIC. This 
section includes information about the projects 
funded under the PNIC. 
 
Facebook page 
The Facebook page “Investigación en 
Conservación”(https://www.facebook.com/investi
gacionconservacion) spreads the news related 
with cultural heritage conservation directly to 
people in social media. Since its creation, the 
Facebook page has obtained more than 1200 
fans.  
 
Newsletter 
The Newsletter aims to disseminate the news 
about conservation of cultural heritage, open 
calls, solved calls, coming conferences, next 
events, important dates and the latest 
incorporations into the Directory and the 
databases. It started in June 2014 and at the 
present more than 120 people receive the 
newsletter every 15 days.  
 
Observatory impact  
Since the Observatory presentation in June 2014, 
the website has received more than 4700 visits, 
over 300 visits every week. The number of new 
users is decreasing in favour to recurrent users, 
which indicates that people is using the website 
as source of specialised information. 
 
The majority of people who access to the 
Observatory website do it directly or by the 
mailing realized during the last months (41.9 %). 
The 41.4 % of the visits were through Google 
and the 11.5 % through the Facebook page. This 
demonstrates the high impact of the social 
media in the dissemination of the information. 
 

The Observatory website receives principally 
visits from Spain (80.9 %), although there are 
users from the entire world (Figure 3). The cities 
with the highest number of users are Madrid 
(684 users), Barcelona (201 users), Seville (196 
users), Valencia (167 users) and Granada (142 
users). These cities have several research centres, 
museums and institutions dedicated to 
conservation of cultural heritage.  
 
Nowadays, the Directory contains over 85 
institutions principally from Andalucia (14 %) and 
Castilla y Leon (13 %), and institutions at national 
level (29 %). The Directory includes also 16 
enterprises from all the national territory which 
are focused on the restoration of artefacts. 
 
Regarding the research and technological 
services databases, they contain 13 research 
groups located principally in public universities 
(69 %) from Madrid (46 %), Valencia (15 %) and 
Seville (15 %). 

 
 
Figure 3. Location of users in the World, Europe and 
Spain. 
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Conclusions 
The Observatory is becoming a useful tool for 
professionals of Cultural Heritage conservation. 
The users point out the ease of being informed 
about the latest news and calls, and to stablish 
contact and research collaborations with 
conservation science professionals.  
 
From the Observatory, we encourage researchers 
to use the website and to contribute to it with 
comments and information, to follow the 
Facebook page, to subscribe to the newsletter 
and to register their research groups in the 
databases. 
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TechnoHeritage Publications 

 
 
In 2014 TechnoHeritage organized two main 
events: The International Workshop on the 
Conservation of the Subterranean Cultural 
Heritage, held in Seville from 25th to 27th March, 
and the Second International Congress on 
Science and Technology for the Conservation of 
Cultural Heritage, also held in Seville from 24th to 
27th June. The contributions to these two 
scientific events have recently been published by 
the prestigious CRC Press Publishing House, a 
member of the Taylor & Francis Group. These 
two edited volumes are available both in 
conventional book form and as e-book, and are 
also indexed in the Web of Science 
 

 
 

The Conservation of 
Subterranean Cultural 
Heritage 
C. Saiz-Jimenez (ed.) 
CRC Press, 2014 
320 pages, 
ISBN: 978-1-138-02694-0 
(Hbk) 
ISBN: 978-1-315-73997-7 
(eBook PDF) 

 
In recent years, a debate has arisen concerning 
the convenience of conserving subterranean 
cultural heritage and the necessary management 
models. There is often pressure from local 
authorities more interested in using the cultural 
heritage sites in order to develop the economy 
and the tourism industry rather than in the 
conservation of the cultural heritage itself. This 
has caused the managing bodies to reconsider 
the reopening of sites closed due to serious 
conservation problems. 
 
This proceedings volume contains selected 
papers presented at the International Workshop 
“The conservation of the Subterranean Cultural 
Heritage”, held 25-27 March 2014, in Seville, 
Spain. The workshop was organized with the 
objective of promoting an interdisciplinary forum 
for discussion of all aspects of the conservation 
of subterranean cultural heritage, providing at 
the same time an up-to-date, comprehensive 
overview of the most recent investigations.  
 
This book covers a wide range of scientific 
dimensions of the conservation and 
management of caves and necropolises. This 
state-of-the-art book will be of particular interest 
to archaeologists, historians, conservationists, 
cultural heritage specialists, architects, engineers 
and local and governmental policy-makers. 
 
Table of Contents: 
 
The Conservation of Subterranean Cultural 
Heritage: Is it a technical problem or a political 
problem?, C. Saiz-Jimenez 
The rock-cut tomb-chapels of Hery and Djehuty 
on the West Bank of Luxor: History, environment 
and conservation, J.M. Galan 
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Excavations and conservation problems in the 
Roman Necropolis alon Via Triumphalis in the 
Vatican, G. Spinola 
Problems of colour preservation in the Etruscan 
necropolises of Tuscany (Italy): The painted 
tombs of Chiusi (Siena) and Sovana, Sorano 
(Grosseto), M.A. Turchetti, M. Salvini, G. Giachi, P. 
Pallecchi & P. Tiano 
A study for monitoring and conservation in the 
Roman Catacombs of St. Callistus and Domitilla, 
Rome (Italy), L. Bruno, S. Bellezza, C. Urzì & F. De 
Leo 
The conservation of the Carmona Necropolis 
(Sevilla, Spain), A. Fernandez-Cortes, J. Elez, S. 
Cuezva, J.C. Cañaveras, D. Benavente, M.A. 
Rogerio-Candelera, C. Saiz-Jimenez & S. 
Sanchez-Moral 
Methodological approach to monitor Roman 
Catacombs: Experience in the Catacombs of St. 
Mark, Marcellian and Damasus, Rome, Italy, D. 
Tapete, F. Fratini, B. Mazzei, E. Cantisani, C. 
Riminesi, R. Manganelli Del Fà, B. Sacchi, O.A. 
Cuzman, L. Scaletti, M.G. Patrizi & P. Tiano 
Identification of lime-based mural painting 
techniques in catacombs using well-established 
criteria of stratigraphic investigation, D. Tapete, 
R. Piovesan, E. Cantisani, F. Fratini, C. Mazzoli & L. 
Maritan 
New species description, biomineralization 
processes and biocleaning applications of 
Roman catacombs-living bacteria, C. Urzì, F. De 
Leo, L. Bruno, D. Pangallo & L. Krakova 
The mural execution technique of the “dei 
Fornai” cubicle revealed by laser cleaning, R. 
Senserrich-Espuñes, B. Mazzei, M.G,. Patrizi, S. 
Bracci, M. Realini, B. Sacchi & G. Bartolozzi 
Indoors diversity in phototrophic biofilms at St. 
Paul’s Catacombs (Malta), A. Gomez-Bolea, I. 
Alvaro, E. Llop, S. Sammut & M. Hernandez-
Marine 
Detection of urban subsurface pollution by rapid 
multiparametric surveys in the 16th century 
Paranhos spring water tunnel (Porto, Portugal), 
A. Fernandez-Cortes, E. Sanz-Rubio, A. Sanchez-
Malo. S. Cuezva, E. Garcia-Anton, S. Sanchez-
Moral, M.J. Afonso, H.I. Chamine & B. Hermosin 
Is the presence of bacterial communities related 
to the urban contamination sources of the 16th 
century Paranhos spring water tunnel? A.M. 
Garcia-Sanchez, A.Z. Miller, V. Jurado, A. Dionisio, 
V.S.F. Muralha, M.J. Afonso & H.I. Chamine 

Microbe-mineral interactions at a Portuguese 
geo-archaeological site, A.Z. Miller, A. Dionisio, 
M.E. Lopes, M.J. Afonso & H.I. Chamine 
“La vie en rose”: A review of the rosy 
discolouration of subsurface monuments, G. 
Piñar, J. Ettenauer & K. Sterflinger 
NanoGraphene Oxide: A new material for a non-
invasive and non-destructive strategy to remove 
biofilms from rock surfaces, L. Bruno, L. Quici, I 
Ficorella & F. Valentini 
Round Table on conservation of necropolises, 
catacombs and tombs, J.M. Galan, G. Spinola, 
M.A. Turchetti, L. Bruno & A. Fernandez-Cortes 
Microclimatic monitoring in Altamira Cave: Two 
decades of scientific projects for its conservation, 
S. Sanchez-Moral, S. Cuezva, E. Garcia-Anton, A. 
Fernandez-Cortes, J. Elez, D. Benavente, J.C. 
Cañaveras, V. Jurado, M.A. Rogerio-Candelera & 
C. Saiz-Jimenez 
Altamira and its future, J.A. Lasheras, C. de las 
Heras & A. Prada 
The conservation of Lascaux Cave, France, J.-M. 
Geneste & M. Mauriac 
The conservation of Chauvet Cave, France. The 
conservation, research organization and the 
diffusion of knowledge of a cave inaccessible to 
the public, J.-M. Geneste & M. Bardisa 
The conservation of prehistoric caves in 
Cantabria, Spain, R. ontañon, V. Bayarri, J. Herrera 
& R. Gutierrez 
The conservation of the Nerja Cave: Preserving 
anthropogenic impact in a tourist cave, Y. del 
Rosal, C. Liñan & M. Hernandez-Marine 
Cueva del Tesoro, Rincon de la Victoria, Malaga: 
A treasure of biodiversity, V. Jurado, A. 
Novakova, M. Hernandez-Marine & C. Saiz-
Jimenez 
Contribution of culture-independent methods to 
cave aerobiology: The case of Lascaux Cave, P.M. 
Martin-Sanchez & C. Saiz-Jimenez 
Are fungi a real threat for the conservation of 
Altamira Cave? A. Novakova, V. Jurado & C. Saiz-
Jimenez 
Pathogenic microorganisms related to human 
visits in Altamira Cave, Spain, V. Jurado, L. Laiz, S. 
Sanchez-Moral & C. Saiz-Jimenez 
Microscopic fungi isolated from cave air and 
sediments in the Nerja Cave –preliminary results, 
A. Novakova, V. Hubka & C. Saiz-Jimenez 
Human impact on show caves: Chewing gum 
stuck to the walls, I. Dominguez-Moñino, V. 
Jurado, M.A. Rogerio-Candelera & B. Hermosin 
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Lampenflora as an accompaniment of mass cave 
tourism, problems and solutions for Postojnska 
jama, Slovenia, J. Mulec 
Microorganisms and the natural heritage of 
Dinaric karst –a review, L. Pasic & J. 
Mulaomerovic 
Needle-fiber calcite in Kapova Cave (the 
Southern Urals, Russia): Influence on Upper 
Palaeolithic wall paintings and Genesis problems, 
O.Ya. Chervyatsova, Y.V. Dublyansky, S.S. 
Potapov, A.S. Pakhunov, L.V. Leonova, S.P. 
Glavatskikh & V.S. Zhitenev 
Raman Microscopy and IR Imaging of the 
Palaeolithic paintings from Kapova Cave, 
Southern Ural, Russia, A.S. Pakhunov, N.N. Brandt 
& A.Y. Chikishev 
Applications of Raman and Infrared 
spectroscopies to the research and conservation 
of subterranean cultural heritage, C. Capel 
Ferron, S.E. Jorge Villar, F.J. Medianero Soto, J.T. 
Lopez Navarrete & V. Hernandez 
Round table on conservation of caves 
J.C. Cañaveras, S. Sanchez-Moral, J.A. Lasheras, J.-
M. Geneste, R. Ontañon, Y. del Rosal & M. 
Hernandez-Marine. 
 
 

Science, Technology and 
Cultural Heritage 
M.A. Rogerio-Candelera (ed.) 
CRC Press, 2014 
502 pages, 
ISBN: 978-1-138-02744-2 
(Hbk) 
ISBN: 978-1-315-71242-0 
(eBook PDF) 

 
The Second International Congress on Science 
and Technology for the Conservation of Cultural 
Heritage was held in Seville, Spain, June 24-27, 
2014, under the umbrella of the TechnoHeritage 
network. TechnoHeritage is an initiative funded 
by the Spanish Ministry of Economy and 
Competitivity dedicated to the creation of a 
network which integrates CSIC and University 
groups, private companies and end users such as 
foundations, museums or institutions. The 
network’s purpose is to foster the creation of 
transdisciplinary (and not only multidisciplinary) 
initiatives focused on the study of all assets, 

movable or immovable, that make up Cultural 
Heritage. 
 
The congress was dedicated to six topics, namely 
(1) Environmental assessment and monitoring 
(pollution, climate change, natural events, etc.) of 
Cultural Heritage; (2) New products and 
materials for conservation and maintenance of 
Cultural Heritage; (3) Agents and mechanisms of 
deterioration of Cultural Heritage (physical, 
chemical, biological), including deterioration of 
modern materials used in contemporary Art and 
information storage; (4) Development of new 
instruments, non invasive technologies and 
innovative solutions for analysis, protection and 
conservation of Cultural Heritage; (5) Security 
technologies, remote sensing and G.I.S. for the 
protection and management of Cultural heritage; 
and (6) Significance, social value and policies for 
the conservation of Cultural Heritage. 
 
This volume publishes a total of seventy-two 
contributions which reflect some of the most 
recent responses to the challenge of cultural 
assets conservation and the application of 
different scientific approaches to the common 
goal of the conservation of Cultural Heritage. 
 
Table of Contents: 
 
Science, Technology, and Cultural Heritage: an 
inexorable relationship, M.A. Rogerio-Candelera.  
Climate change, sea level rise and impact on 
monuments in Venice, D. Camuffo, C. Bertolin & 
P. Schenal 
Air pollution and preventive conservation in 
some European museums, R. Van Grieken 
Low cost strategies for the environmental 
monitoring of Cultural Heritage: preliminary data 
from the crypt of St. Francesco d'Assisi's, Irsina 
(Basilicata, Southern Italy), M. Sileo, M. Biscione, 
F.T. Gizzi, N. Masini & M.I. Martinez-Garrido 
Monitoring moisture distribution on stone and 
masonry walls, M.I. Martinez-Garrido, M. Gomez-
Heras, R.Fort & M.J. Varas-Muriel 
Effects of open shelters on limestone decay: the 
case-study of the Bishop´s Palace archaeological 
site in Witney (England), C. Cabello Briones 
Air quality assessment and protection treatments 
impact on the collection of the Museo Naval 
(Madrid, Spain), J. Peña-Poza, F. Agua, J.F. Conde, 
P. De San Pío, S. García Ramírez, J.M. Gálvez 
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Farfán, J.M. Moreno Martín, M. González 
Rodrigo, M. García-Heras & M.A. Villegas 
Establishing the relationship between 
underwater cultural heritage deterioration and 
marine environmental factors. A comparative 
analysis in Bucentaure and Fougueux sites. T. 
Fernández-Montblanc, M. Bethencourt, A. 
Izquierdo &  M.M. González-Duarte 
Natural gamma radioactivity in granites with 
different weathering degrees: a case study in 
Braga (NW Portugal), M. Lima, C. Alves & J. 
Sanjurjo 
Accelerated weathering test as environmental 
behaviour trials on metals, M.A. Gómez-Morón, 
F. Martín-Cobos & P. Ortiz 
Painting woods vulnerability to ultraviolet 
exposure, M.A. Gómez-Morón, A. Tirado & P. 
Ortiz 
Physical characterization of super-fragile 
materials in underwater archaeological sites, L.C. 
Zambrano, M. Bethencourt & M.L.A. Gil 
Underwater cultural heritage risk assessment 
related to mean and extreme storm events: A 
modelling case study in the Bay of Cadiz, T. 
Fernandez-Montblanc, A. Izquierdo & M. 
Bethencourt 
Another source of soluble salts in urban 
environments due to recent social behaviour 
pattern in historical centres, B. Cámara, M. 
Álvarez de Buergo, R. Fort, C. Ascaso, A. de los 
Ríos & M. Gomez-Heras 
Historical and experimental integrated study on 
brick masonry identification: comparison of two 
heritage buildings in the city of Alcalá de 
Henares (Madrid, Spain), R. Undurraga, J.F. 
Conde, F. Agua, G. Barluenga, M.A. Villegas & M. 
García-Heras 
Physical-chemical analysis for the research and 
the valorisation of the oppidum of Puente Tablas 
(Jaén, Spain), A. Sánchez, D.J. Parras, J.A. Tuñón, 
C. Rísquez, M.O. Rodríguez, M. Montejo, N. 
Ramos, J.F. García & F. Márquez López 
The use of writing inks in 12th–19th Century 
Arabic manuscripts: a study of the Collection of 
the School of Arabic Studies, Granada (Spain), S. 
González-García, A. López-Montes & T. Espejo-
Arias 
Characterisation of the artist John Opie’s 
pigments, dated 1806, N. Sancho, R. Sinha & L.K. 
Skipper. 
New nanomaterials for conservation of Cultural 
Heritage: consolidants, hydrophobic and self-

cleaning products, M.J. Mosquera, L. Pinho, D.S. 
Facio & F. Elhaddad 
Nanosilica and nanolime on the conservation of 
mortars and concretes of our heritage, A.M. 
Barberena-Fernández, M. San Andrés-Moya, P.M. 
Carmona-Quiroga & M.T. Blanco-Varela 
Effectiveness of a novel consolidant/hydrophobic 
nanomaterial on stones from three 
archaeological sites, F. Elhaddad, L. Pinho & M.J. 
Mosquera 
New consolidant product based on nanoparticles 
to preserve the dolomitic stone heritage, A. 
Sierra-Fernandez, L.S. Gomez-Villalba, M.E. 
Rabanal & R. Fort 
Powdered Cellulose Project: cellulosic fibres for 
dry cleaning and reinforcement of paper 
supports, M.Á. Iglesias-Campos, C. Ruiz-Recasens 
& E. Díaz-González 
Increasing surface roughness of coatings to 
promote high-hydrophobicity, J.F. Illescas & M.J. 
Mosquera 
Damage diagnosis and water repellent 
assessment in the Fuente Nueva of Martos (Jaén, 
Spain), M. Delgado del Valle & J. Espinosa-Gaitán 
Chromatic properties study of mortars with 
organic binder used in the reproduction of 
outdoor artworks, M.L. Martínez Bazán, S. Kröner, 
X. Mas-Barberà, T. Mastroiacovo & G. Medda 
Epoxy resins: from industrial material to 
contemporary art medium, M. Lazzari, M. Nieto-
Suárez & T. López Morán 
Characterisation and purification of proteic 
binders used in Easel paintings, A. Branco, A. 
Fialho,C. Salvador, A. Candeias, A.T. Caldeira, M.F. 
Candeias, S. Martins, M. Semedo & A. Karmali 
Tertiary bioreceptivity of Hontoria limestone: 
assessment of secondary metabolites as natural 
biocides, S. Sasso, A.Z. Miller, M.A. Rogerio-
Candelera, L. Laiz, L. Scrano, S.A. Bufo & C. Saiz-
Jimenez 
Microbes, science, art and conservation, who 
wins the game? K. Sterflinger, J. Ettenauer & G. 
Piñar 
Characterization of phototrophic biofilms 
deteriorating Indian stone monuments, their 
response to heat stress and development of a 
non-invasive remediation strategy, L. Bruno, I. 
Ficorella, F. Valentini, L. Quici, N. Keshari & S.P. 
Adhikary 
The effect of calcium oxalates in the weathering 
steel surface, J. Aramendia, L. Gómez-Nubla, K. 
Castro, J.M. Madariaga & L. Bellot-Gurlet 
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Role of microorganisms in mural paintings decay, 
T. Rosado, A. Candeias, A.T. Caldeira, J. Mirão & 
M. Gil 
Production of novel Biocides for Cultural 
Heritage from Bacillus sp., M. Silva, A. Candeias, 
A.T. Caldeira, D. Teixeira & S. Silva 
Phototrophic microorganisms in the tourist cave 
of Nerja, Y. del Rosal, M. Hernández-Mariné & M. 
Roldán 
Analytical and microbiological characterization of 
20th century photographic negatives, C. Coelho, 
C. Relvas, S. Costa, A.T. Caldeira & T. Ferreira 
Characterization of old paper samples exhibiting 
foxing, C. Relvas, M. Nunes, M. Santos, P. 
Mourinha, A.T. Caldeira, T. Ferreira & F. Figueira 
Analysis of materials and biodeterioration study 
on corn cane sculpture: Crucificado del Capítulo 
de Bornos (Cádiz), M. Sameño Puerto & L. Martín 
García 
Fluorescence in situ hybridisation for 
microbiological detection in mortars, R. Vieira, P. 
Nunes, S. Martins, M. González, T. Rosado, A. 
Pereira, A. Candeias & A.T. Caldeira 
Laser induced fluorescence applied to diagnosis 
in calcareous stones, R. Ortiz, P. Ortiz, M.A. 
Vazquez, J.M. Martín, F. Colao & R. Fantoni 
Swelling clays in stone materials of the built 
heritage of Córdoba (Spain), A. Lao-Peregrín, J. 
Espinosa-Gaitán & C. Rodríguez-Navarro 
Observatory of Cultural Heritage Conservation 
Research, B. Ramírez Barat, T. Palomar, E. Cano & 
M. del Egido 
Two new species of bacteria isolated from white 
colonizations in Andalusian caves, S. Gutierrez-
Patricio, V. Jurado, L. Laiz & C. Saiz-Jimenez 
Application of THz-TDS imaging technology to 
the investigation of panel paintings, M. Picollo & 
K. Fukunaga 
Panel painting by Cristobal de Morales analysed 
by non-destructive XRF technique, A. Kriznar, 
M.A. Respaldiza, M.V. Muñoz & M. Vega 
The Mayan stucco masks from Edzná: material 
characterization and analysis of the 
environmental influence on its deterioration, Y. 
Espinosa-Morales, J. Reyes-Trujeque, D. Arano-
Recio, R. Dominguez-Carrasco, J.L. Ruvalcaba-Sil, 
P. Quintana-Owen & E. Casanova-González 
Detection of starch and organic dyestuffs as 
painting materials in a series of 18th Century 
paintings by Zacarías González Velázquez using 
a HPLC-DAD-QTOF system, E. Parra & S. Marras 

Late Middle Age painting canvas of the Our Lady 
of Rosary: a study of its materials and 
techniques, R. Maltieira, A. Calvo & J. Cunha 
Impact assessment of different cleaning methods 
for tarnished silver artefacts, T. Palomar, B. 
Ramírez Barat, D. Lafuente, E. Cano, S. Díaz & E. 
García 
Detection of proteic binders in easel paintings 
using monoclonal antibodies, C. Salvador, A. 
Candeias, A.T. Caldeira, A. Branco, A. Fialho, M.F. 
Candeias, M. Semedo, S. Martins & A. Karmali 
Study of the influence of black dyes in the 
physico-mechanical behaviour of silk fabrics. II. 
Influence of UV-light artificial aging, E.M. 
Montesinos Ferrandis, S. Vicente Palomino, D.J. 
Yusá Marco & L. Fuster López 
Estimating the firing temperature of ancient 
pottery by combining TL and other usual 
techniques, J. Sanjurjo-Sánchez & J.L. Montero 
Fenollós. 
Archaometric study about porcelains of the 
National Spanish Museum of Archaeology, J.M. 
Rincon 
Weathering maps assisted by Digital Image 
Analysis and Autocad, R. Ortiz, M.A. Vazquez, P. 
Ortiz, J.M. Martín & C. Escudero 
3D study of Cultural Heritage for Conservation. 
Reliability of portable 3D laser scanner, G. Durán-
Domínguez, A.M. Felicísimo & M.E. Polo 
The representation of Cultural Heritage: 
methodologies for digital characterization, G. 
Durán-Domínguez, A.M. Felicísimo & P.J. 
Sánchez-Soto 
Building features and safeguard of church towers 
in Basilicata (Southern Italy), F.T. Gizzi, N. Masini, 
M. Sileo, C. Zotta, M. Scavone, M.R. Potenza, D. 
Liberatore, L. Sorrentino & M. Bruno 
Remote Sensing for the study, protection and 
conservation of cultural heritage. The experience 
of ITACA Mission in Southern America (2007-
2013), N. Masini & R. Lasaponara 
Artworks in high-risk context: integrated and low 
cost approach to theft and dispersion protection, 
M. Biscione, M. Danese, N. Masini, L. Fachechi, D. 
Bellusci & W. Lorenzetti 
Spatial Analysis for archaeological predictive 
models. Preliminary results for the Roman Age in 
the Basilicata Region, M. Danese, M. Biscione & 
N. Masini 
The “Sassi of Matera” site: preliminary results 
from the investigation on the weathering forms 
through on-field surveys and spatial analysis, F.T. 
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Gizzi, M. Sileo, M. Biscione, M. Danese & M. 
Álvarez de Buergo 
Development and implementation of the MHS 
algorithm for the preventive conservation of 
Heritage monuments, M. Chiriac, D. Basulto-
Risco & J.C. Prieto Vielba 
Comparative study of Roman counterfeit coins. A 
multi-technique approach.,J.M. Compaña Prieto, 
A. Reyes Carmona & E. Rodríguez Castellón 
Integrating Non Destructive Techniques with 
photogrammetry 3D models for the 
development of Geographic Information Systems 
in heritage structures, M. Gomez-Heras, L. López-
González, S. García-Morales, R. Fort & M. Alvarez 
de Buergo 
Project 3D-ICONS. The Iberian heritage at the 
European Digital Library, A. Sánchez, F. Gómez, 
A.L. Martínez, A. Ruiz & M. Molinos 
The Antiqvarivm of Seville, new landmark of 
cultural heritage in Seville, F. Amores 
Enhancement of the historical “Royal Quicksilver 
Way”, E. Sanz-Rubio, S. Cuezva, A. Sanchez-Malo, 
A. Fernandez-Cortés, A. Hernandez Sobrino, R. 
Parra Indiano, E. Soria Hernanz, M. Padilla, S. 
Mellado & T. Herrero 
Approaches to restoration project of monuments 
and historical sites in Southern Italy, N. Masini, 
M. Scavone & A. Pagliuca 
The dialogue between stone and environment. 
Learning from practice, D. Costa 
Public vs. private rehabilitation management 
strategies - the Almeida Manège and the 
Fronteira Palace, J.N. Bastos 
The Cloister – a unique space, J.N. Bastos 
New vulnerability approach for monument 
diagnosis, R. Ortiz, P. Ortiz, J.M. Macías, J.M. 
Martín & M.A. Vazquez 
Sensing technologies for monitoring and 
conservation of cultural heritage: wireless 
detection of decay factors, M.I. Martinez-Garrido 
& R. Fort. 
 
 
 

 
 
 
 
 

Congress Announcement 
 

 
 
National congress: Study and Conservation of 
Cultural Heritage – 2015, (ECPC – 2015) 
Málaga (Spain), 16-19 November 2015 
 
The organizing committee of the national 
congress Study and conservation of Cultural 
Heritage – 2015, (ECPC – 2015) to be held at the 
University of Málaga (Spain) next November, 
2015, invites to the participation in this scientific 
event, organized under the coverage of 
TechnoHeritage network. 
 
The goals of the congress are to foster the 
participation of Spanish research groups active in 
the issue, as well as to promote the collaboration 
among the members of the network and all 
those interested researchers and professionals. 
 
Specific sessions for the main 5 topics on the 
conservation of cultural heritage, with a total 
number of 54 oral communications, are planned. 
If the total number of communications 
overcomes 54, poster sessions would be 
organized and the scientific committee would be 
in charge of assign the communication to a 
session after the assessment of an one-page 
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abstract. The official language of the congress 
will be Spanish. 
 
Important Dates 
30 March 2015 – Deadline for pre-registration 
and submitting a one-page abstract, indicating 
the desired topic. 
31 May 2015 – Accept of the abstracts and/or 
posters if applicable. 
31 July 2015 – Deadline for payment of 
inscription rate 
31 July 2015 – Deadline for submitting the short 
papers (maximum 4 pages) for the proceedings. 
 
Only the papers sent in time and whose 
inscription rate is satisfied will be included in 
the proceedings book. Every inscribed 
participant can submit a maximum of two 
communications. 
 
Inscription rate: 150 € (includes assistance, 
proceedings book and coffee-breaks) 
Bank: UNICAJA 
IBAN: ES24 
SWIFT code: UCJAES2M 
Account no.: 2103 0146 96 0030028661 
Reference: 80301692 
Subject: pago cuota de inscripción al ECPC-2015 
(“referencia específica 80301682”) 
 
Organization 
President: Víctor Hernández Jolín, Universidad de 
Málaga. 
Vice-President: Juan T. López Navarrete, 
Universidad de Málaga. 
Secretary: María Moreno Oliva, Universidad de 
Málaga. 
 
Scientific Committee 
Cesáreo Sáiz Jiménez, Instituto de Recursos 
Naturales y Agrobiología, Sevilla.  
María Jesús Mosquera, Universidad de Cádiz.  
José Francisco García, Universidad de Barcelona.  
Juan Manuel Madariaga, Universidad del País 
Vasco.  
Milagros Burón, Centro de Conservación y 
Restauración de Bienes Culturales de la Junta de 
Castilla y León.  
Román Fernández-Baca, Instituto Andaluz del 
Patrimonio Histórico.  
Enrique Sanz, Geomnia, Madrid.  

Marta Castillejo, Instituto de Química-Física 
Rocasolano, Madrid.  
Rafael Fort, Instituto de Geociencias, Madrid.  
Sergio Sánchez Moral, Museo Nacional de 
Ciencias Naturales, Madrid. 
 
Topics 
1. Monitoring and environmental 

assessment of Cultural Heritage 
2. Cultural Heritage management 
3. Development of new instruments, non-

invasive technologies and protocols for 
analysis, protection and conservation of 
Cultural Heritage 

4. New products and materials for the 
conservation of Cultural Heritage 

5. Agents and mechanisms of deterioration 
of Cultural Heritage 

 
Preliminary programme 
 
Monday 16, day 0 
17:30-20:30 Registration and Welcome 
 
Tuesday 17, day 1 
09:30-10:00 Opening of the congress  
10:00-11:00 Invited plenary conference  
11:00-11:30 Coffee-break (eventually, poster 
session) 
 
Topic 1: Monitoring and environmental 
assessment of Cultural Heritage 
11:30-13:30 Oral communications (6 x 20 min) 
13:30-15:00 free lunch  
15:00-17:00 Oral communications (6 x 20 min) 
17:00-17:30 Coffee-break (eventually, poster 
session) 
 
Topic 2: Cultural Heritage management 
17:30-19:30 Oral communications (6 x 20 min) 
 
Wednesday 18, day 2 
Topic 3: Development of new instruments, non-
invasive technologies and protocols for analysis, 
protection and conservation of Cultural Heritage 
09:00-11:00 Oral communications (6 x 20 min) 
11:00-11:30 Coffee-break (eventually, poster 
session) 
11:30-13:30 Oral communications (6 x 20 min) 
13:30-15:00 free lunch 
 
Topic 4: New products and materials for the 
conservation of Cultural Heritage 
15:00-17:00 Oral communications (6 x 20 min) 
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17:00-17:30 Coffee-break (eventually, poster 
session)    
17:30-19:30 Oral communications (6 x 20 min) 
 
Thursday 19, day 3 
Topic 5: Agents and mechanisms of deterioration 
of Cultural Heritage 
09:00-11:00 Oral communications (6 x 20 min) 
11:00-11:30 Coffee-break (eventually, poster 
session)     
11:30-13:30 Oral communications (6 x 20 min) 
13:30-14:00 Report on the activity of 
TechnoHeritage and future perspectives  
14:00-14:15 Closing ceremony 
14:15 -  Free afternoon 
 
Friday 20, day 4 
09.00 -13.00  Optional: Guided visit to Nereo 
Shipyard (http://www.astillerosnereo.es), placed near 
Baños del Carmen, where a replica of the Phoenician 
ship Mazarrón II, and another replica of the brigantine 
Galveztown, for the University of Florida, are being 
built. 
 
 
 
 

 

Back to index


