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Chapter 1: Introduction 

Ancient Egyptian paintings have received great interest from the end of the 19
th

 century 

(Lucas, 1934; Spurrell, 1895). The constituents of these paintings including pigments 

(Ambers, 2004; Daniels and Leach, 2004; Scott et al., 2003b; Wiedemann et al., 2002; 

McCarthy, 2001; Middleton and Humphrey, 2001; Colinart, 2001; Green, 2001; 

Heywood, 2001; Lee and Quirke, 2000; Uda et al., 2000; Shoeib, 1998; El Goresy, 

1997; Riederer, 1974; Saleh, 1974), paint media (Scott et al., 2003a; Newman and 

Halpine, 2001; Newman and Serpico, 2000; Serpico and White, 2000a) and varnishes 

(Serpico and white, 2000b; Serpico, 1997). All have been studied, despite some 

uncertainty in some points (El Goresy, 1997). The chronological evaluation of these 

pigments is established (El Goresy, 1997; El Goresy et al., 1986), however, novel 

findings are still being revealed (Green, 2001). 

Medieval and later Egyptian paintings in contrast have been little studied. These 

paintings are varied, including wall paintings, icons and oil paintings. The analytical 

investigations of Coptic icons paint layers comprise the main focus of this study with 

comparison with Islamic wooden ceilings. 

1.1 Why Coptic icons? 

Coptic icons represent an essential part of Egyptian cultural heritage and have a major 

artistic and historical significance (Skalova and Gabra, 2003). However, these icons 

were a mystery until the last decade of the 20
th

 century. The actual interest in Coptic 

icons started in 1989 when an Egyptian-Netherlands Coptic icon conservation project 

was established in which some icons from the Coptic museum and from some other 

churches and monasteries were professionally restored (Skalova, 1990; 1990a; 1990b). 

As a result of this project, new discoveries were revealed, such as 50 medieval icons 

that were though to have been destroyed (Skalova, 2004; Skalova et al., 1998; Skalova, 

1991b; 1995) and unique Copto-Arabic icons in which paper replaced gesso as a ground 
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layer (Skalova, 1991). More concern was then given to the Coptic Museum’s icons 

collection which contains 192 Coptic and foreign icons (Hondelink and Hondelink-

Langen, 1992; Van Moorsel, 1991). Some other studies concerned the icon painters 

describing their biography and painting styles (Tribe, 2004; Meinardus, 1970-71). The 

iconography of Coptic icons in specific subjects and periods was studied, such as the 

Coptic horseman in Byzantine Egypt (Lewis, 1973) and the influence of Islamic art on 

Coptic iconography during the 13
th

 and 14
th

 centuries (Nelson, 1983). 

Analytical studies concerning the materials and techniques used in Coptic icons have 

not been undertaken to date. However, suggestions were given within the art historical 

context (Skalova and Gabra, 2003: 56-60). It was suggested that Coptic icons were 

painted on wooden panels of local and imported origin covered with linen canvas 

prepared with a gesso layer which contains animal glue. On top of the primed canvas, 

paint layers comprising a limited range of inorganic pigments (Skalova, 2004; Skalova 

and Gabra, 2003: 59), such as vermilion, red lead, red ochre, azurite, malachite, 

orpiment, yellow ochre, lead white, charcoal and bone black, mixed with egg yolk or 

whole egg were applied. It was also suggested that egg white or gums were employed as 

varnishes and in some instances the icons were left unvarnished. 

Because of the absence of analytical studies that support these suggestions, questions 

relating to techniques and materials used in Coptic icons still unanswered, such as 

which pigments have been used in Coptic icons, which paint media were applied, 

whether icons were varnished and which varnish type was used? Did the materials used 

and techniques varied in respect of the time and painters? 

In a wider context, were any of the ancient Egyptian pigments still in use, did pigment 

palettes used in Coptic icons resemble the palettes used in other types of Egyptian 

paintings dated to the same period, did they follow the same chronology of European 

icons which is closely connected with the new inventions of pigments, are all questions 

that need answers. 
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1.2 The aim of the study 

The aims of this study were threefold. Firstly, to identify accurately the materials used 

in Coptic icons, mainly, paint layers. The second aim was to determine whether the 

pigment palettes used in certain times vary according to the painters and type of 

painting. The third aim was to establish a chronology of pigments used in medieval and 

latter Egyptian paintings and to connect them to the ancient Egyptian chronology for 

comparing it with the European analogues. 

1.3 The objectives of the study 

1.3.1 Identification of materials and techniques used in Coptic icons 

In order to identify the materials and techniques used in Coptic icons, analytical 

strategies depend on sampling the icons and studying the layered structure and the 

composition of each layer were carried out. Analytical approaches were used to achieve 

this aim. 

The first approach involved the examination of paint fragments under the optical 

microscope to reveal the surface topography. The second approach involved the 

preparation of paint cross-sections which required that a multilayered sample was 

entirely embedded in a clear resin. This methodology facilitates handling and prevents 

loss of the minute paint fragments. The visual characteristics of the various layers and 

pigment particles are revealed under the optical microscope, such as colour, shape, size 

and distribution. 

The third approach involved a multi-instrumental analysis of the composition of the 

main constituents of the icons using microscopic, molecular and elemental analytical 

techniques such as optical microscopy, Raman spectroscopy, Fourier-transform infrared 

spectroscopy (FTIR), scanning electron microscopy coupled with energy dispersive X-

ray microanalysis (SEM-EDX) and gas chromatography-mass spectrometry (GC-MS). 
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1.3.2 Variations of pigments palettes according to painters and type of 

painting 

In order to determine whether the pigment palettes used at certain periods vary 

according to painters, the objective was to select icons which represent different time 

periods and different well-known and identifiable painters. The selection of icons was 

controlled by their availability for sampling which are not perfect selections in some 

instances. 

Another aim was to determine whether the pigments used in certain periods varied 

according to the type of painting. The objective was to study other types of paintings 

dating to the same period as the icons examined and to compare their main constituents. 

Wooden ceilings of some Islamic buildings were chosen for this objective. 

1.3.3 Chronology of pigments used in medieval and later Egyptian pigments: 

continuity of ancient Egyptians’ and similarity of European’s 

The third aim was to establish a chronology of materials used in medieval and latter 

Egyptian paintings, to connect it to the ancient Egyptian chronology and to compare it 

with the European one. To connect the findings in this study with the ancient Egyptian 

chronology, the objective was to review the large published literature in ancient 

Egyptian pigments, media and varnishes concerning their composition, usage and 

alteration as background chapters in this study. 

1.4 Scope of the thesis 

This thesis comprises 12 chapters of which both chapters two and three present a 

background of pigments, media and varnishes employed in Dynastic Egypt. Chapter 

four documents the background of the examined artefacts, the paint sample preparation 

and the analytical techniques used. Chapters five to eleven deal with the results and 

discussion while chapter twelve concludes the overall findings in this project. 
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1.5 Structure of the thesis 

Chapter 2 gives an introductory background to the natural and synthetic pigments used 

in Egyptian artefacts. In this chapter, pigments are organized in groups according to 

their colour, in which the sequence of dates is considered. The aspects of chemical 

composition, sources, usage, preparation and degradation are also fully described. A 

chronological evaluation of pigments used in Egyptian artefacts is introduced. 

Chapter 3 is an introductory background to the organic constituents contained in the 

paint layers of ancient Egyptian artefacts. Three distinct paint media categories were 

discussed, namely, carbohydrate-containing media such as gums and honey, protein-

containing media such as egg and animal glue and lipid-containing media such as 

waxes. In addition, varnishes used in ancient Egyptian paintings were emphasised with 

particular concentration on Pinaceae sp. and Cupressus sp. as diterpenoid resins and 

Pistacia sp. as a triterpenoid resin employed in this period. For each paint medium and 

varnish, the aspects of chemical composition, preparation, degradation and analysis are 

fully described. 

Chapter 4 deals with a basic background of the chosen paintings especially Coptic 

icons as comprising most of the work undertaken. The layered structured of Coptic 

icons including wooden panel, canvas, white ground layer, gilding layer and varnish 

layer were discussed. In addition, the date of the surviving icons and the calendars used 

in dating those icons are also introduced. The chosen icons and wooden ceilings in this 

study were organized into groups according to the painters, if known, in which the 

sequence of dates is considered. Moreover, the history of each painter and his painting 

style was fully reported. 

The strategies used in this study were introduced; including sampling, cross-section 

preparations, analytical instruments used in the microscopic, elemental and molecular 

analysis. A new strategy was employed for the preparation of paint cross-sections, 
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which combined both simplicity and accuracy in order to facilitate successful optical 

examination. 

Chapter 5 discusses the results revealed from the extensive examinations of a medieval 

Coptic-Byzantine icon dating to the 13
th

 century. The results comprised the layers 

structured of the icon, the materials used including canvas, white ground layer, paint 

layers and varnish layer. 

Chapters 6-8 introduced the materials employed in the 18
th

 century paintings which 

were revealed by examining 13 Coptic icons dated to this period and painted by the 

most well-known icon painters in this century. In chapter 6, five icons painted by the 

Copt Ibrahim Al-Nasekh (the script) who worked between 1740 and 1780 were studied 

while in chapter 7, six icons attributed to the Armenian painter Hanna Karabid or 

Yuhanna Al-Armani, as signed on his icons, who worked at the same time were also 

examined. These two painters shared same workshop for some time and cooperated in 

producing some icons which were signed by both of them. In chapter 8, two icons are 

studied painted around 1730 by Mattary, who painted unique Copo-Arabic icons on a 

paper ground layer replacing the traditional gesso ground. The pigments palettes, the 

layered structure and the pigment combinations used by those painters were revealed. In 

addition to the gold layers, ground layers and the main constituents of the varnish 

applied on their icons were also discussed. 

Chapter 9 presents the materials used in the 19
th

 century by studying three icons 

painted by the Greek painter Anastasi Al-Rumi who was active in the period from 1832 

to 1871. One of the icons examined was found to comprise two overlapping icons which 

were mostly, as proved in this study, painted by the same painter. The pigment palette, 

the layered structure and the pigment combinations used by Anastasi Al-Rumi were 

revealed. In addition to the gold layers, ground layers and the main constituents of the 

varnish applied on the examined icons were also discussed. 
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Chapter 10 involved the examination of six icons which seem to have been painted by 

different painters according to their distinct painting styles. Three of these icons 

comprise a triptych icon which was known in the St. Mercurious church as “the 

Ethiopian icons” and two icons come from the same iconostasis which contains six 

icons. The pigment palettes, the layered structures and the pigments combinations used 

in each group of icons were revealed. In addition to the gold layers, ground layers and 

the main constituents of the varnish applied on the examined icons were also discussed. 

Chapter 11 presents the results obtained by examining three Islamic wooden ceilings, 

of which two are dated to the mid-14
th

 century and the third is dated to the 18
th

 century. 

Pigment palettes, paint media and preservation conditions of some pigments were fully 

discussed. 

Chapter 12 outlines the final conclusions revealed in the main aims of this project and 

emphasised the new findings obtained. In addition, avenues of further work are also 

outlined. 


