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Ion Beam Analysis of Ancient Egyptian Wall Paintings 
by Shaaban Abd El Aal, A.Korman, A.Stonert, A.Turos, and F.Munnik1) [IV.2] 

 
Polychromatic decoration of ancient Egyptian 

tombs and temples has a long tradition over three 

millennia. It has been demonstrated that the ancient 

color hues cannot be determined from present visual 

perceptions because many pigments have been 

subjected to severe chemical reactions, which have 

entirely changed their original colors. Optical 

microscopy, PIXE and microbeam-PIXE have been 

used to determine the nature of the pigments, their 

chronology, and the identification of domestic and 

imported materials. Pigments from various 

archeological sites in Egypt were analyzed: According 

to optical microscopy observations the paint is 

composed of grains of sizes typically ranging from 50 

µm to 300 µm embedded in a binding material. 

Optical microscopy also revealed great non-uniformity 

of pigment depth and lateral distributions and 

discontinuity of the paint layers. In some places paint 

flaked off and the supporting plaster became visible. 

This effect is due to the long exposure of wall 

paintings to environmental degradation factors. 

Preliminary analysis using broad beam PIXE has been 

performed allowing a determination of the average 

composition both of the support and the pigments. 

Microbeam PIXE has been used for the mapping of 

selected grains. Important findings on the origin and 

dating of wall paintings at different archeological sites 

are reported. Besides these data, interesting details 

concerning the painting technique of the ancient 

masters have been revealed. 

Two spectra shown in Fig. 1 were taken for each 

sample: for the face and back side. After subtraction 

of the face spectrum from the back one, the paint 

composition was determined. A µ-PIXE spectrum 

obtained for one selected pigment grain is shown in 

the inset. The presence of an intense Fe signal has 

been attributed to a deep yellow paint layer whose 

pigment was fine powdered mineral goethite, i.e. 

 -FeO. OH; this so-called yellow ochre was very often 

used as a pigment, and is commonly present in the 

Egyptian soil. The signal of As has been attributed to 

the only known yellow pigment containing this 

element, namely orpiment As2S3. Orpiment is not 

found in any ore deposit in Egypt and therefore has to 

be imported. The use of this rare and expensive 

material was a royal privilege. Due its brightness and 

gold shiny glaze, the ancient Egyptians recognized 

orpiment as a superior yellow pigment. Besides its 

rare use as a principal pigment, orpiment was used to 

blend yellow ochre, not however simply mixed with it 

but applied in a distinct painting sequence, usually as 

a very thin top layer. Such a sequence has been 

apparently discovered in our study. 
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Fig. 1 PIXE spectra obtained for the yellow pigment sample. 
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