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ABSTRACT 

Knowledge of the chemical composition of the building materials of the monuments may help us to preserve and protect 

them from the pollution of our cities. The aim of this work is to characterize the materials of the walls from ancient 

buildings, the decay products that could be appear due to the action of pollution and a new method based on 

nanomaterials (hydroxyapatite -HAp) for a conservative preservation of the treated walls. Some analytical techniques 

have been used, as follow: X-ray fluorescence energy dispersive (EDXRF) (for the relative abundance of major, minor 

and trace elements), FTIR and Raman spectroscopy (for stratigraphic study of cross-sections of multi-layered materials 

found in wall paintings), Optical microscopy (OM), (for morphology of the wall samples). The nanomaterial suspension 

HAp applied on the sample surface by spraying, decreased the capillary water uptake, do not modify significantly the 

color of the samples and induced a reduced mass loss for the treated samples. 

 

Keywords: Cultural heritage, Monument, Hydroxyapatite, Nanomaterials, Conservation, Preservation, Stone. 

 

1. INTRODUCTION 

The high porosity of decorated surfaces of some monuments makes them susceptible to deterioration, due to permeation 

by liquids and gases, which may carry salt solutions, atmospheric pollutants and other aqueous vapors harmful to their 

structural integrity1. Water in the form of rain, snow, condensation and groundwater can all penetrate the structure, and 

could cause expansion and contraction of the hygroscopic constituent materials, which are considered the primary cause 

of damage in structures. Almost all soils and walls contain soluble salts, which may be concentrated in particular areas or 

dispersed throughout the porous matrix2. Variations in RH can lead to cycles of wetting and drying caused by solution 

and crystallization of soluble salts3. Stone monuments worldwide are suffering from weathering and erosion due to 

natural causes and causes created through human impact4. In this paper we are proposing a complex study about the 

structure and composition of a sample prelevated from a monument located in an advanced state of decay (as fragment 

detached from the the building from the begining XIXth century), in order to identify the existing materials, the pollutants 

present there  and to select the proper materials useful for restoration. A nanotechnology solution based on 

hydroxyapatite suspension was used to preserve historical and artistic items as well as architectural, monumental and 

archaeological elements is greatly increasing nowadays.  

 

2. EXPERIENTAL PART 
2.1. Materials 

 


