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an integrated monitoring system in marble quarries 

30 

11:00 - 11:15 A. Tugrul, M. Yilmaz, S. Akgündüz1, G. Dursun1, E. Avci, H. Elçi - The importance of 
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12:45 - 13:00 M. H. B. O. Frascá, N. F. Castro - Exotic stones a milestone in natural stones 77 

13:00 - 13:15 B. Schouenborg, B. Grelk, D. West, P. Blasi - How testing and quality assurance can 
make marble a durable option for exterior cladding 

86 

13:15 - 13:30 I. Rondão, V. Francisco - SMARTSTONE - Building the Stone of the Future 87 

13:30 - 15:00 Lunch  

15:00 - 19:00 Technical Visit – Julipedra factory [Guided Visit]  

19:30 Batalha  



  

7th Global Stone Congress 2023, Batalha, Portugal, June 18 – 23, 2023                                                               9 
 

 

Tuesday, 20th June 

 

92 

08:30 - 08:45 

A. R. F. Custodio, Q. C. Gomes, D. O. Caverzan, A. R. de Paula - The geographical 
indication as a success indicator in the socioeconomic development incentive of the 
local productive arrangement in the ornamental stones sector in the northwest region 
of Espírito Santo 

93 

08:45 - 09:00 A. G. Costa - Portuguese limestones and cultural heritage applications and patterns of 
degradation through time 

101 

09:00 - 09:15 J. Wu, Y. Ren, A. Candeias, X. Yang, H. Wu, M. Xu - A study of the stone landscape 
technology in Suzhou's Canglang Pavilion represented by Taihu stone and Yellowstone 

107 

09:15 - 09:30 
N. Moreira, J. Rosa, J. F. Santos, S. Ribeiro - Trigaches marbles (São Brissos, Beja, 
Portugal): petrographic and geochemical characterization of a historical dimension 
stone 

115 

09:30 - 09:45 R. Varró, P. Görög - Investigation of the collapse of a four-span masonry arch bridge, a 
case study from Hungary 116 

09:45 - 10:00 V. Cárdenes - Review of the impact of climate change in the durability of roofing slates 124 

10:00 - 10:30 Coffee-break  

10:30 - 11:30 
Keynote speaker - Gurmeet Kaur 

IUGS Heritage Stones and UNESCO Stone-Built World Heritage Sites 
20 

11:30 - 11:45 R. Bruno - The original ornamental stones and the conservation of the monumental 
cultural heritage 

125 

11:45 - 12:00 J. P. Monticelli, P. Hino, M. G. Garcia, R. P. Ribeiro - Towards assessment of climbing 
geosites in the Corumbataí Geopark Project - São Paulo/Brazil 

132 

12:00 - 12:15 V. Cetean, T. Filipciuc, R. Fărnoagă, E. Tudor, D. Ion, S. Lörincz, G. Dincă - Top 12+1 
ornamental stones from Romania with National and Global Heritage value 

141 

12:15 - 12:30 V. Pires, C. Lisci, F. Sitzia, J. Mirao, T. Alves, P. Faria - Wet and dry conditions influence 
on natural stone cladding performance with dowel-pin anchor system 

151 

12:30 - 12:45 
L. Gouveia, A. Mateus, F. Gaspar, J. Fernandes, L. Oliveira, A. Vieira, D. Pereira - 
Continuous additive manufacturing processes through the use of lime waste sludge 
(extrusion and binder jetting) 

159 

12:45 - 13:00 A. Quintas, C. Filipe - Heritage and history of the marble industry, 10 years of the 
Estremoz Anticline study (Portugal) 

125 

13:00 - 14:30 Lunch  

15:00 - 18:30 Technical visits – Solancis factory and Marfilpe quarry [Guided Visits]  

19:30 Batalha  

20:30 Congress Dinner  



  

7th Global Stone Congress 2023, Batalha, Portugal, June 18 – 23, 2023                                                               10 
 

 

Wednesday, 21st June 

 

 

164 

08:30 - 08:45 R. Santos, J. Salgado, A. Silva - Limestone processing sludge as a secondary raw 
material for innovative earthenware manufacturing – The LIFE4STONE study case 

165 

08:45 - 09:00 C. M. Souza, E. S. C. Freitas, L. H. Xavier, R. C. Ribeiro - Circularity pathways to the 
material recovery from Bege Bahia dimension stone 

166 

09:00 - 09:15 F. Aljedi - Research on how to recycle side blocks in granite factories to change the 
wastes into useful products 

171 

09:15 - 09:30 S. Leinonen - Soapstone - Ways recycling waste rock and minerals 177 

09:30 - 09:45 E. Martínez, F. Cortes - Transition to a greener industry through circular economy 
processes 

184 

09:45 - 10:00 I. Almeida, A. Silva, C. Rabadão - Towards sustainability goals in the Portuguese 
ornamental stone industry's 4.0 ecosystem supply chain 

186 

10:00 - 10:15 M. Almeida, A. Amado - Circular economy in Stone industrial symbioses with ceramics 195 

10:15 - 10:30 P. Marone - Proposal of a road map for the sustainability of natural stone 199 

10:30 - 11:00 Coffee-break  

11:00 - 12:00 
Keynote speaker - José Delgado Rodrigues 

Stone in Architecture: Learning from Cultural Heritage Assets 
21 

12:15 - 12:30 J. Carvalho, C. Carvalho, L. Lopes, A. Silva, C. Santos, L. Sousa, R. Martins, C. Marques - 
Natural Stones from Portugal: proposal for harmonizing commercial names 

210 

12:30 - 12:45 M. Rucha, B. Sena da Fonseca, A.P. Ferreira Pinto, S. Piçarra - Searching for 
multifunction products for natural stones 

217 

12:45 - 13:00 A. Silva, C. Claro, N. Cristo, C. Marques - The Portuguese natural stone georeferencing 
approach through the Stone4.0 Age Project 

223 

13:00 - 13:15 R. Silva, N. Castro, B. Piacesi, R. Ribeiro, J. Santos - Investigation of the effects of fire on 
stone materials: the Rio de Janeiro case 

227 

13:30 - 14:15 Departure to Alcanede  

14:15 - 15:00 Lunch at Fravizel  

15:00 - 17:45 Visit to Fravizel engineering and metalworking company factory and Vale de 
Meios Dinosaur Footprints Quarry  

17:45 – 18:30 Return to Batalha  

18:30 – 19:30 Guided tour of Batalha Monastery  

  



  

7th Global Stone Congress 2023, Batalha, Portugal, June 18 – 23, 2023                                                               11 
 

 

Thursday, June 22th 

 

 

235 

08:00 Departure from Vila da Batalha to ExpoSalão  

08:30 - 08:45 N. Almeida, I. Ferreira - BIM-based platform for ornamental stone supply chain 236 

08:45 - 09:00 A. Silva, A. Cardoso - BIM-based supply chain in AEC: new challenges for stone 
companies 

242 

09:00 - 09:15 I. Frazão, J. Frazão, J. Frazão - Decarbonization evolution in the stone sector 248 

09:15 - 09:30 A. Pata, A. Silva - Risk assessment and management in machine manufacturing for 
the stone industry 

252 

09:30 - 09:45 
K. Laskaridis, A. Arapakou, M. Patronis, C. Papatrechas, I. Kouseris - Promotion of 
ornamental stones quarried in the North and South Aegean regions of Greece 
used in local architecture 

260 

09:45 - 10:00 G. Signori - Sustainability and durability of urban stone paving: a proposal for an 
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Main deterioration patterns found in Lioz Limestone at Rio de Janeiro, Brazil 

 
Mozer, A.G.S.¹, Castro, N.F.1,2, Mansur, K.L.¹, Ribeiro, R.C.C² 

¹ Universidade Federal do Rio de Janeiro–Geosciences Institute, Post-graduate program: Av. Athos da Silveira 
Ramos 274, Rio de Janeiro, RJ 21941-916, Brazil; ² Centre for Mineral Technology, Av. Pedro Calmon 900, Rio 

de Janeiro, RJ 21941-908, Brazil 

 
Lioz was widely used in Portugal’s and Brazil’s historical buildings and in other countries that 
Portugal colonised during its maritime expansion. This limestone presents different colours 
and receives different names depending on its aspect and the extraction area. The most 
common are Lioz (the beige one), Amarelo Negrais (the yellow one exploited at Negrais), 
Encarnadão (the red one) and Chainnette (the cross-cut beige variety that looks like a 
chaine). In Rio de Janeiro this stone can be seen in facades, ornaments, walls, floors and 
other uses in churches, buildings and monuments from the 16th century onwards. Some 
examples are the Rio de Janeiro’s landmark built in Lioz and brought to Brazil in 1565, the 
Estácio de Sá Tombstone (1583) and the Santo Antônio Convent and Church (1620). Lioz 
received the IUGS - Heritage Stone designation in 2018 a recognition granted by the 
International Union of Geological Sciences (IUGS) to natural stones used in heritage 
monuments and edifications significant for human culture. 

 
The city of Rio de Janeiro has a polluted and saline environment, which combined with the 
tropical weather and frequent vandalism, can accelerate the degradation of this stone. 
Despite the compactness of Lioz and its outstanding characteristics as a building material, 
its fossils and stylolites can be weakening zones. The presence of clay minerals and iron 
oxides in Amarelo Negrais and Encarnadão also makes them more susceptible to 
alterations, those varieties have a slight increase in porosity. They show intense 
discolouration and loss of components, especially when used on floors and external 
applications. Because of that, nowadays this stone is mainly used inside the constructions. 

 
When applied outside, in ornaments and facades, is observed the presence of black crusts, 
deposits and soiling due to the polluted environment, microkarst in ornaments and fonts, 
pitting and biological colonization. Efflorescence and blistering can be seen in buildings, both 
related to salt precipitation. Fractures and abrasion are frequent on floors and stair steps. 
When used on floors, Lioz shows discolouration and loss of components, these two are also 
observed in altars, baptismal fonts and other ornaments. A glossy aspect is present in locals 
where people tend to touch, as in an 18th century font located in the vestry room at the 
Santo Antônio Church. Graffiti is a typical deterioration pattern found at Rio’s monuments 
and the attempt to clean it can cause bleaching to the stone’s surface. Missing parts usually 
occur at corners and parapets. The fossils control the differential erosion since they are 
more resistant to weathering than the matrix. These are more frequent on floors. 

 
Knowing these deterioration patterns and their causes is helpful for future conservation 
strategies. 


