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Abstract 

The conservation of highly degraded wood artefacts by gamma irradiation, also known as 

radiopolymerization, is a technique with perspective of increased usage, implying the 

impregnation of wood with a macromolecular material, in liquid state, which afterwards is 

crosslinked in-situ by gamma irradiation. Furthermore, the disinfection of artefacts is done based 

on the biocide effect of gamma irradiation, when applying a certain dose, that also does not affect 

the physical-chemical properties of the material. The impregnation consists in the insertion of the 

macromolecular material into the pores of  the deteriorated wood, under vacuum, the result of this 

radiation-curing being the formation of a three-dimensional macromolecular structure that fills the 

pores, ensuring enhanced mechanical properties to the artifact. 

The scientific research carried out had as aims - increasing artifact’s toughness and a solution 

to the previous issues regarding oxygen inhibition from the radical mechanisms of formulations 

used in former consolidations, both with and without styrene. The design and synthesis of the new 

epoxy-acrylic systems will be discussed, where the macromolecules’ architecture is given by the 

monomeric composition, dose, dose rate and curing conditions. A multi-analytical approach was 

carried out in order to study gamma rays effects on the new materials’ structure using Vibrational 

Spectroscopy and Simultaneous Thermal Analysis (TG&DSC). 

The results obtained in this work are of a great interest from a synthetic and conservation 

practices point of view, but also corrects the general opinion about gamma irradiation, its effects 

and wide applications. These results also open the way to future research dedicated to polymer 

synthesis by ionizing radiation, used in conservation science. 
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