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ABSTRACT 

A set of 17
th
 – 20

th
 century glazed tiles supplied by the Department of Cultural Heritage tile 

collection, Lisbon City Hall, is studied in this work. The tiles were described and classified in a 

chronological point of view and analytical work includes chemical and mineralogical characterization of 

the ceramic bodies and mortars by instrumental neutron activation analysis and X-ray diffraction.  

Most tile bodies consist mainly of quartz, gehlenite and calcite in variable proportions; 

commonly these main phases are accompanied by high temperatures phases, namely wollastonite or 

diopside, pointing to a Ca- or Mg-rich raw material, and mullite (in one sample) indicating the use of 

non-carbonated raw materials. Small amounts of K-feldspar and hematite are present in most tiles, 

whereas analcime, plagioclase, vaterite and cristobalite are found in just a few samples.  

Chemical composition points to a certain homogeneity within 18
th
 century tile bodies; the 20

th
 

century samples analysed are heterogeneous and have a different rare earth elements (REE) pattern, 

two are enriched in the first transition row elements, pointing to higher amounts of ferromagnesian 

minerals, and the other has lower amounts of Na, Fe, Cr and Co, and higher of Cs, light rare earth 

elements (LREE), Th and U suggesting high aluminium silicates content. The 17
th
 century samples 

have a more heterogeneous chemical composition and higher contents of As and Na, which is 

explained by the presence of analcime. The ancient tiles have a general depletion of chemical 

elements, probably due to a dilution effect of the higher calcite content.  

The mortars are all lime rich, but the 20
th
 century ones have a general enrichment in all 

elements, and more k-feldspar and mica.  

 

KEYWORDS: Azulejos, Glazed tiles, mineralogical composition, chemical composition, firing 

temperatures 
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ABSTRACT 

Due to its sunny location and mild climate, the hill of Sant'Ana in Lisbon was, since early times, 

the place of construction of religious and civil buildings. In the eighteenth century, near the former 

Santo António dos Capuchos Convent (later Hospital – HSAC), a Baroque palace was erected and 

later on rebuilt by the Melo e Abreu family (later Condes de Murça in the 19th century), whose noble 

rooms were decorated by a set of high quality tiles, concerned with iconographic and plasticity 

aspects. 

The transfer of the Melo e Abreu family to the parish of Santos-o-Velho and subsequent 

founding of the Asilo da Mendicidade, allowed the purchase of the building in order to expand the 

assistance space. Currently, the palace serves hospital’s needs, with all the constraints resulting from 

the cohabitation between cultural heritage and professional medical care day life. 

Thus, Palace Melo e Abreu  is a good case study, not only for the functional changes that it has 

been subjected to, but also for the rehabilitation measures for structural restoration and conservation 

made over time. For the assessment of its importance in terms of both heritage and scientific history, 

we will present an interdisciplinary study, including History of Art and Archaeometry;  

In this work (together with the history of the adaptation of the main floor of the Palace Melo e 

Abreu to an infirmary of the old asylum of mendacity) a first stage of the archaeometric approach is 

presented, comprising the compositional characterization (chemical and mineralogical) of both mortar 

and glazed tile body of selected panels. We believe that this paper will promote a deep reflection 

about the safeguard and future heritage policies of this kind of Lisbon's hospitals. 
 

KEYWORDS: History of Art, Archaeometry, Glazed tiles, Compositional analysis.  
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Abstract 
The city of Lisbon has in situ seventeenth-century tiles that were decontextualized of its original 

architectural framework and landscape, owing to the deep urban changes operated in the following 
centuries. One example is the set of tiles in the Torel hill, near the Campo de Santana, whose 
advanced state of degradation requires immediate and integrated study into its historical, artistic and 
material component. From the plastic analysis and comparison with the coeval tile work with signature, 
together with the research literature developed in recent years, now it seems difficult to sustain the 
traditional assignment of the panel to Gabriel del Barco, as enunciated in 1959 by Santos Simões and 
followed by more recent historiography. 

In order to contribute to the clarification of this issue of allocation of the Torel tile panel (or not) 
to a particular artist, as well as, to contribute to future actions of conservation/restoration, a study of 
compositional features of the tiles paste together with absolute dating methods was initiated. 

The mineralogical composition of the ceramic body was obtained by X-ray diffraction (XRD) of 
non-oriented aggregate powders by using a RX diffractometer, CuKa radiation at 45 kV and 40 mA, a 
step size of 1º 2θ/min from 2 to 70º 2θ. The chemical composition was obtained by instrumental 
neutron activation analysis (INAA) in the Portuguese Research Reactor, Sacavém, Portugal. Chemical 
elements considered for this study were the following: Na, K, Sc, Cr,, Fe, Co, Zn, As, Ga, Rb, Cs, Ba, 
La, Ce, Nd, Sm, Eu, Tb, Yb, Lu, Hf, Ta, Th, U.  

The results obtained so far allowed to establish a geochemical signature of the ceramic body, 
which is mainly composed of gehlenite, calcite and quartz, with small amounts of hematite and K-
feldspar. 
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V80 Portuguese Glazed Tiles (16th-18th Centuries): INAA, XRD and Luminescence 
for Raw Materials Characterization and Production Technologies of the 
Ceramic Bodies, and Chronology 
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Science and Technology), Univ. Aveiro, Campus de Santiago, 3810-193 Aveiro, 
Portugal 
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Glazed tiles (“azulejos”) are everywhere in Portugal, decorating walls of churches, 
monasteries and palaces as well as ordinary houses. The cultural materials to be 
studied in this work are ancient glazed tiles (16th-18th centuries) belonging to the 
Museu Nacional do Azulejo (Lisboa) and coming from Lisbon and vicinities. 
The highlight of the Museu Nacional do Azulejo (MNA) is a blue and white 
composition of 1300 tiles, 23m in length, of Lisbon's cityscape (“Grande Panorama 
de Lisboa”). It was made around 1700, prior to the Great Earthquake (1755), and 
reputedly the country's longest tile piece (see figure). 
Chemical analyses are done by instrumental neutron activation analysis (INAA) using 
the Portuguese research reactor (RPI, Sacavém); XRD measurements were 
performed by using a Philips X’Pert Pro diffractometer; and dating by luminescence 
techniques. 
The main goals of this work are the determination of the raw materials variability for 
the production of the tiles to be paint by the artists of those times, and the 
technologies of production of the ceramic bodies. The results obtained so far point to 
several raw materials used in the workshops to produce tiles of different qualities for 
painting purposes. Among the glazed tiles studied, a special attention is paid to the 
“Grande Panorama de Lisboa”, classified as national treasure. 
This work was conducted as part of the FCT funded Project: RADIART, PTDC/HIS-
HEC/101756/2008. 

 

  







 

 



 



 

 

 

 



 


