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It’s necessary to use a nonnon--destructivedestructive method for 

the overviewoverview  of the diffusion in the substratesubstrate of a 

conservation treatment 

Hot topic in Conservation Science:Hot topic in Conservation Science:  

diffusion of the treatments inside the stone substrates 

 

Effective technique: µµRaman mapping Raman mapping butbut it is destructive, fluorescence 

depending and extremely focused techique so… 

 

XX--Ray tomographyRay tomography               Neutron imagingNeutron imaging  

 

AIM:AIM:  



The research has been 

developing in collaboration 

with CNR-IPCF Messina 

ISIS spallation neutron source ISIS spallation neutron source --  Rutherford Appleton LaboratoryRutherford Appleton Laboratory  

ROTAX beam lineROTAX beam line  

Flux at sample position: >106 n/cm2/s 

Beam size: 40 × 40 mm 

Incident wavelength: 0.6 to 5.2 Å 

Neutron flight path: 14.5 to 17 m 

Camera Camera   
Andor Camera mod. iStar 

DH712 (512x512 pixel) and 

in a few time (1024x1024) 
 

Lens: 135mm f/2.0 

Field of view: 59.5x59.5 (mm2) 

Pixel resolution: 0.12 mm 



Calcarenite treated with an inorganic product Calcarenite treated with an inorganic product (Ammonium Oxalate)(Ammonium Oxalate)  

Phases formed after the treatment: 

whewellite CaC2O4 · H2O 

weddellite CaC2O4 · (2+x)H2O 

Noto stone Noto stone   
5x5x1 cm5x5x1 cm  

UntreatedUntreated  TreatedTreated  



…preliminary results induce to go on with High-Resolution Neutron Radiography  

to evaluate the diffusion of conservation treatment inside stone materials. 

Neutron imaging highlighted a difference Neutron imaging highlighted a difference   

between treated and untreated areas…between treated and untreated areas…  

SampleSample  
i.e. roughness 

 

CRITICAL ASPECTSCRITICAL ASPECTS    

ProductProduct  
chemical composition, 

application modality, 

applied amount… 

ResolutionResolution  

due to the shallow depths 

of some products we need 

a resolution of a few tens of µm 



Test with marble mounted in epofix resin Test with marble mounted in epofix resin   

LABELLABEL  
THICKNESSTHICKNESS 

(mm) 

  Marble 50 50 

  Marble 100 100 

  Marble 200 200 

  Marble 300 300 

  Marble 400 400 

  Marble 500 500 

re
s
in

 

marble 

resin 500 µm thick 

Marble 500 µm 



AmOx applied on calcarenite stones with different modalityAmOx applied on calcarenite stones with different modality  

Immersion Poultice 



Plasters treated with organic product Plasters treated with organic product ((Silres BS290)Silres BS290)  

Microscopic image of the sample surface 

Silres BS290 66 mg/cm2 



Plasters treated with different organic productsPlasters treated with different organic products  

Microscopic image of the sample surface 

Paraloid B72 14 mg/cm2 



Measurements of the treated thicknessMeasurements of the treated thickness  

Preliminary tests to achieve the thickness involved in the treatment 

Calcarenite stone treated 

with 5% AmOx 



Further application of High-Resolution Neutron Radiography in the 

conservation field: the overview of the diffusion of treatments inside 

the substrate. 

 

ConclusionsConclusions  

Necessary refinements:Necessary refinements: resolution, algorithm for thickness measurement 

This method allows to:This method allows to:  

  

 compare the behaviour of different conservation products 

 

 define the best application modality in order to obtain the 

 widest diffusion 

 

 address the research of new conservation products  

 


