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Discovered in the XIX century, cellulose nitrate properties were so remarkable that lead to the 
invention of the first semisynthetic plastic in 1870, Celluloid. In a unique technological and social 
context, celluloid was used to produce a multitude of objects, objects that today are an important 
part of our material culture. Celluloid also became the most important support for photography and 
motion-picture, and between 1890-1950 uncountable memories were stored in this medium.  

Unfortunately, cellulose nitrate is a highly unstable polymer, and all the material testimonies of its 
history are in danger to be lost. Conservation methods can be traced back to 1970 when low-
temperature storage was first proposed. Collections of motion-picture films have since been stored 
in climatized bunkers. However cold temperature storage is price sensitive, as high energy costs 
and is prohibitive for access. 

In a pioneering approach, combining the history of science and technology and conservation 
science, this PhD project will develop new methodologies for the study and preservation of cellulose 
nitrate.  A collection of 304 celluloid objects for study and display was donated by Dadie Perlov, an 
American collector and the main donor of the celluloid collection of the Smithsonian Institution.  

Recently, to investigate novel probes of degradation and to develop a degradation early warning tool, 
synchrotron deep UV photoluminescence micro spectral imaging was tested, for the first time, to 
characterize these historical systems composed of cellulose nitrate.  

Working with the European project NEMOSINE (https://nemosineproject.eu/) to create smart 
packages for cellulose nitrate film storage and conservation, a diagnostic tool using infrared 
spectroscopy to quantify the degree of substitution (DS) of cellulose nitrate was developed [1]. The 
smart packages will have sensors for the continuous detection of volatiles correlated with 
deterioration predictive models built using the DS data.  

Knowledge of celluloid degradation mechanisms correlated with the outcomes of the NEMOSINE 
project will lead to the development of innovative preservation and display solutions for Dadie Perlov 
celluloid objects, a unique collection in the Portuguese context.  
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