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Abstract: 

 

The consolidation of stone of anci ent monuments, such as middle 

age cathedral s, degraded because of natural ageing, is an 

import ant topic for European cultural herit age conservation.  

Usually tet raethyl -orthosili cat e (TEOS) based t reatment s are used 

as consolidants  because they l ead to format ion of st abl e 

amorphous silica inside stones pores. While generally effective, this  

treatment is more compatibl e with sili cat e stones and it shows a 

tendency to cracking upon drying. It shows also the tendency to 

induce damages because of t he di fferenti al dilatat ion behavior 

with respect t o host stone. To consolidat e carbonati c stones, a 

carbonate based consolidant should be reasonably developed to 

improve compatibilit y with the host stone. Moreover, its nano - 

dimension facilit at es penet ration into  the stone micro-porositi es,  

with generation of a very high surface area resulting in a high 

reactivity inside pores. For t hese reasons nano-cal cit e may provide 

a good alt ernative to TEOS. Nano-cal cit e can be prepared by the 

carbonation of cal cium hydroxide in water in t he presence of 

int erfaci al agent s2. Thi s reaction i s very cheap and well known, but  

the cont rol of reaction parameters t o achieve nano -scal e 

dimensions is quit e complex. The present work concerns the 

preparation of a water suspension  containing  nano-cal cit e through 

the cont roll ed carbonation of cal cium hydroxide in water in a pilot  

plant. The reaction was optimized by keeping into account a 

stati sti cal approach based on a simpli fi ed Design of Experiment  

technique appli ed  to  the di fferent  reaction parameters. Thanks to  

this approach the rol e pl ayed by several parameters  in det ermining 

the final morphology of t he nano -cal cit e was investigat ed. The 

preliminary l aboratory t esting of nano-cal cit e onto a carbonate 

stone showed a good adhesion of nano-parti cl es i n the host stone,  

unveiling interesting potentiality of this treatment. 
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Fig. 1: FESEM micrograph (left) and diameter distribution by light 

scattering measurements (right) related to a nano-calcite sample 
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