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Report: 

 

We have investigated a series of illustrated papyruses from the Champollion museum (Département de l’Isère, 

Vif, France), combining X-ray powder diffraction (XRD) and fluorescence (XRF) at the ID22 beamline. XRD 

data were collected using a Perkin Elmer XRD 1611CP3 detector positioned at a distance of 1400 mm from the 

sample with a beam size of 1 mm x 0.1 mm (h x v) and at a wavelength of 0.4009 Å. X-ray fluorescence spectra 

were recorded with a Hitachi Vortex 90EX SDD. Papyrus fragments were positioned in the beam using 

dedicated 3D-printed sample holders (Fig. 1) [1]. 

 

 
Figure 1. A. View of one of the papyrus fragments (PAP-6) displaying the head of the God Ra (Champollion 

museum, Département de l’Isère, Vif, France), mounted in dedicated 3D-printed sample holders at the ID22 

beamline. B. Sum spectra obtained from the X-ray fluorescence map carried out over the head of the God, with 

corresponding fit. 

 

The main colors found on the papyrus are blue, green, red, pink, yellow, white and black. Several regions of 

interest were first investigated, and the fit of the four resulting sum spectra reveals the presence of iron, lead, 



 

copper, arsenic, and mercury as main relevant chemical elements (Fig. 1). Iron is found in the red regions, copper 

appears in blue and green regions, and arsenic is present in the yellow parts. Then, pigments were identified by 

XRD along several lines crossing the different regions investigated by XRF. Hematite (-Fe2O3), cuprorivaite 

(CaCuSi4O10), atacamite (Cu2Cl(OH)3), orpiment (As2S3) and realgar (As4S4), and challacolloite (KPb2Cl5) were 

identified in the red, blue, green, yellow and white regions, respectively, in agreement with the results obtained 

by chemical mapping. Finally, black pigments were identified as carbon-based compounds, and this has been 

published in [1].  

 

Most of the pigments identified are part of the known Egyptian palette. A few additional phases, such as 

challacolloite and atacamite, correspond to degradation phases. These results were used to gain insights into the 

illustration process implement by ancient Egyptians, and are submitted for publication in [2].   
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