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Abstract

The discolouration of artistic oil paintings due to pigment interaction has been a
concern for artists and painting conservators since the early 1800s. Since then there
has been considerable speculation on the origin and mode of this discolouration. This
project sought to determine what discolouring interactions between pigments exist
in historic oil paintings and to understand the mechanisms involved. The discolour-
ing pigment system was studied using x-ray diffraction, thermal analysis, x-ray mi-
croanalysis techniques and hydration experiments using an Environmental Scanning
Electron Microscope.

A discolouring chemical interaction between cadmium yellow (a cadmium sulfide
pigment) and malachite (basic copper carbonate) was identified. The darkening reac-
tion between copper containing pigments and the range of cadmium sulfide pigments
was established to be the only discolouring that occurs between artistic pigments in-
vestigated in this work. This interaction occurs due to copper ions being mobile in the
drying oils used for oil painting. The copper ions are taken up by the oil medium and
transported throughout the oil layer to adjoining paint layers. Any cadmium sulfide
present in the oil painting will undergo ion exchange at its surface with the copper
ions in the medium to produce copper sulfide. The copper-cadmium ion exchange
was found to continue until the cadmium sulfide is completely converted to copper
sulfide. For the combination of cadmium yellow and malachite it was established that

the discolouring copper sulfide was covellite, CusS.

Xviil



Acknowledgements

[ acknowledge my gratitude for the guidance, knowledge and assistance of my principal
supervisor Associate Professor Matthew Phillips and my great appreciation of the
assistance and support of my co-supervisors Dr Paul Thomas and Dr Richard Wuhrer.

Special thanks are due to Katie McBean and Mark Berkahn for their invaluable
help and support over the course of this project. Jean Paul Guerbois, Dr Norman
Booth and Anthea Harris are acknowledged for their extensive technical assistance.
[ would like to express my gratitude to Paula Dredge from the Art Gallery of New
South Wales for providing samples and images along with her ongoing assistance with
all facets of painting conservation. Thanks also to the friendly and helpful staff at
Parkers - Sydney Fine Art Supplies in the Rocks.

The friendship, support and assistance I received throughout from Kin Friolo,
Katie McBean, Dr Brian Reedy, Dr Scott Morgan and Victor Lo has been greatly
appreciated. Thank you to my proof readers, Dr Ross White, Dr John Miles and
Lawson Goulter for their valuable input.

Finally, I'd like to recognise my family and thank them for their continued love

and support.

Xix



	Title Page
	Table of Contents
	List of Figures
	List of Tables
	Nomenclature
	Abstract
	Acknowledgements



