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In the framework of the European GREENART project, several sustainable materials for cultural 

heritage conservation have been developed. The primary goal is to design and offer innovative 

solutions for a safer conservation of works of art, by using low-impact, eco-friendly materials from 

renewable sources or waste products. This approach allows for the replacement of traditional 

conservation materials based on petroleum derivatives with greener formulations.  

Here we present a survey of newly developed materials, which includes biopolymeric coatings for 

protecting artworks from environmental degradation and polyurethane (PU) foams for protecting 

the same pieces of art from potential compression solicitations or possible temperature or humidity 

changes, that might occur during storage or transportation. 

Biopolymers, such as chitosan and cellulose derivatives, have been exploited to produce protective 

coatings for metal artifacts. These coatings provide optimal aesthetic qualities over the long term 

while effectively preventing the oxidation of Cu-based and Ag-based alloys in polluted indoor 

environments [1,2]. As these systems are waterborne and derived from natural waste materials, 

they represent viable, biocompatible alternatives to traditional acrylic lacquers used in 

conservation. We have designed and optimized highly protective coatings with enhanced long-term 

stability and transparency, by properly selecting green additives that impart additional 

functionalities to the biopolymeric matrices. The properties have been carefully validated by 

accelerated corrosion treatments and natural ageing, tacking into account the interactions between 

the coatings and the metal substrate. 

For what concerns the PU foams, they are aimed to be used as alternative packaging solutions, to 

substitute the equivalent petrol-based alternatives (among the others, glassine paper, Tyvek 

polyethylene, plastic Chips, and bubble-wrap). Those alternative foams are made starting from 

precursors (polyols) produced with renewable sources [3], such as cardanol, obtained by biomasses. 

When it comes to the production of the packaging itself, a 3D replica (obtained with a first 3D scan 

of the heritage object, then adapted for 3D printing) is used as a mold onto which the biobased PU 

foam expands, until the mold itself is filled [4]. The thermal insulation, as well as the mechanical 

resistance to static and dynamic compression have been evaluated. 
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