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Mummy Portrait of a Boy from the 
National Museum in Warsaw: 

Investigation of Its History and 
Technology 

Agnieszka Kijowska 
Aleksandra Sulikowska-Bełczowska 

Magdalena Wróbel-Szypula 
Barbara Wagner 

Justyna Kwiatkowska 

HISTORY OF THE MUMMY PORTRAIT 
The only mummy portrait in the collection of the National 
Museum in Warsaw (NMW) (fig. 16.1) was purchased in 
Egypt, most likely in 1898, by eminent Kraków architect 
Józef Pakies (1858–1923), who acquired it from a museum 
in Giza.1 The work was kept at the Czartoryski Museum in 
Kraków. Georgius Werner included its first known 
photograph (fig. 16.2) in his article “De imaginibus Graeco-
Aegyptis in colonia cui El-Fayum nomen est, repertis et 
Cracoviae asservatis observationes,” published in the Lviv 
periodical Eos in 1909. Werner recognized the 
representation as a girl and noted the significant damage 
to the board onto which the portrait was painted.2 In 1939, 
the work was acquired for the NMW from Dr. Władysław 
Kahl for 1,500 Polish zlotys, a modest sum both then and 
now (approximately $283 in 1939). 

The portrait was entered into the museum’s inventory in 
May of the same year (the invoice, dated 22 May, also 

described the sitter as a girl). During World War II, the very 
existence of the object was seriously threatened. 
According to the account of prominent conservator 
Bohdan Marconi, it was “privately” stolen in late 1939 by 
Theo Diesel (SS-Untersturmführer, who led the 
confiscation of works of art at the museum in 1939–1940) 
and kept in Diesel’s room in the Bristol Hotel, but soon 
returned to the museum. Removed from Poland by the 
Nazis presumably in 1944, the work returned to the 
National Museum through restitution efforts. In October 
1946, the portrait was discovered in one of the crates 
brought from Fischhorn Castle in Austria that contained 
items looted during the war.3 There is no documentation 
to show how storage conditions between 1939 and 1946 
affected the portrait’s state of preservation. However, its 
condition in the 1946 post-war photo (fig. 16.3) is nearly 
identical to that in the 1909 photo. In his article published 
in 1966, archaeologist Janusz Ostrowski discussed the 
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Figure 16.1  Mummy Portrait of a Boy, second half of the second century CE. 
Encaustic on linden, 37 × 18 cm (14.5 x 7 in.), 236767 MNW. Photo shows the 
work in its current condition, 2020. The National Museum in Warsaw. Photo: 
Jakub Płoszaj 

Figure 16.2  Mummy Portrait of a Boy. An illustration in Georgius Werner’s 
1909 paper “De imaginibus Graeco-Aegyptis in colonia cui El-Fayum nomen 
est, repertis et Cracoviae asservatis observationes,” Eos, vol. 15, f. III. 

authenticity of several parts of the portrait.4 This was the 
first time that the work was described as depicting a boy.5 

Figure 16.3  Photo showing the portrait’s condition after World War II. The 
National Museum in Warsaw. Photo: J. Mizerska 

DESCRIPTION OF THE PORTRAIT 
The portrait dates to the second half of the second century 
CE. It shows a youth’s face with regular features and large 
eyes looking straight ahead. His dark hair is pulled back 
and cinched behind the ear. The boy wears a white tunic 
with a vertical pink clavus over his right shoulder. On his 
neck is an amulet, a container for an apotropaic text, and 
above his right shoulder is a rearing horse painted in dark 
rose, a rare motif in funerary portraits whose meaning 
requires further research. The “lock of youth” and bulla, an 
amulet protecting the wearer from the evil eye, are the 
attributes of a boy of early age.6 

The portrait appears to be painted in encaustic. The board 
is 37 x 18 cm and the upper corners are cut at an angle, 
which some scholars believe to be characteristic of the 
local tradition in er-Rubayat.7 The support is very thin, 
about 1–2 mm. The NMW laboratory identified the wood as 
linden after analyzing thin sections of wood through the 
optical microscope in transmitted light.8 The bottom of the 
board is left unpainted, with visible traces of a black layer. 
This thin black primer can also be detected in some places 
where the painting layer is slightly translucent. 

For the most part, the paint was thickly and vividly applied 
in a well-practiced formula. The upper edges of the panel 
seem to have been cut after painting. Evidence for this is 
visible at the top of the panel, below where it was trimmed, 
where an incised line for marking (or guiding) the shaping 
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Figure 16.4  UVF imaging after removal of dirt and overpainting. The National 
Museum in Warsaw. Photo: Anna Lewandowska 

of the panel is still evident in the paint. The background, 
which was likely painted first,9 outlines the figure, a 
practice also observed on other mummy portraits.10 

Observations in raking light show a variety of textures and 
methods of paint application suggesting the use of 
brushes and other tools, possibly hard and pointed. 
Parallel brushstrokes are clearly visible on the painted 
surface of the gray background and, especially, on the 
boy’s white tunic. The face, neck, and hair texture reveals a 
modelling method that creates various patterns, likely the 
result of the use of metal tools in the paint’s application.11 

Additionally, there are striking differences in highlights 
and shadows in the figure’s face and neck that give the 
work a beautiful, expressive appearance. 

The panel is split both vertically and horizontally in several 
places and is slightly deformed and concave. 
Approximately nine separate pieces have been joined and 
glued to a cardboard backing. A vertical section that 
includes the boy’s right eye is a later addition—an element 
most likely originating from a similar ancient mummy 
portrait. The added fragment is raised above the surface 
because the left edge overlaps with the adjoining piece. 
The paint exhibits a craquelure pattern in irregular angular 
shapes in the white tunic and the gray background. In the 
darker areas, the cracks assume simple shapes and tend to 
be smaller. The blistering of the paint layer in the upper 
part of the pink clavus is consolidated with an adhesive. 
The wooden panel has deformed due to changes in 
relative humidity, causing movement of the split panel and 
the cardboard backing and resulting in a straight or bent 
concave shape (cradle) of both the entire portrait and the 
individual splits. 

NON-INVASIVE EXAMINATION: 
TECHNICAL IMAGING AND 
SPECTROSCOPY 
The portrait was examined using non-invasive technical 
imaging methods—ultraviolet-induced visible fluorescence 
(UVF), infrared reflectography (IRR), X-radiography, 
computed tomography (CT), X-ray fluorescence 
spectroscopy (XRF), and Fourier transform infrared 
spectroscopy (FTIR)—to gather more information about its 
overall condition. The images were made after dirt and 
overpaint removal. The research aimed to establish 
whether the paint layer is homogeneous and whether all 
of the sections mounted on cardboard come from the 
same object. 

UV imaging (fig. 16.4)12 shows clear differences between 
the fluorescence of the paint layers on the fragment with 

the right eye and the rest of the composition. Other 
fluorescent areas include: a green color in areas of modern 
retouching; a slight difference in the luminosity on the left 
side of the face, which ends along the horizontal crack 
across the neck; a bright orange-to-pink area, 
characteristic of the type usually emitted by red lake 
pigments, in the area of the head and the tunic (on the 
clavus, evidence for the use of madder has been 
corroborated by FTIR analysis); and a light orange 
fluorescence above the right side of the hair and 
background, presumably a trace of shellac that was also 
confirmed by an analytical examination. Additionally, in the 
IRR image,13 the striking outline of the right eye, the 
eyebrow, and the hairline above the right eye is visibly 
different from the adjacent composition (fig. 16.5). 

The portrait was further examined by X-radiography and 
computed tomography.14 X-ray images revealed 
information about the painting process and the uniformity 
of the paint layers. More importantly, X-radiography was 
able to detect the continuity of brushstrokes between 
separate split pieces (fig. 16.6). This was possible due to 
the strong X-ray absorption of lead pigments used in the 
paint layers, identified during analytical testing. 
Technological differences between the fragment with the 
right eye and the rest of the portrait were also confirmed. 
The hidden fragment of the panel under the board with 
the right eye was visualized along with the irregular shape 
(line) of the damaged edge of the panel at this location 
(fig. 16.7). Computed tomography enabled us to penetrate 
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Figure 16.5  IRR imaging following the removal of dirt and overpainting. The 
National Museum in Warsaw. Photo: Anna Lewandowska 

Figure 16.6  X-radiograph showing the painting technique and direction of 
the brushstrokes. The image reveals a clear difference in the paint layer 
between the transplanted board with the right eye and the rest of the 
painting. Image: Łukasz Kownacki, MD, PhD 

the work, making it possible to recognize the state of 
preservation, structure, and materials, and retrace the 
artist’s creative process.15 The interpretation of the 
obtained multi-layered cross section is still pending 
analysis. 

Figure 16.7  Detail of figure 16.1 showing the hidden fragment of the broken 
panel near the right eye, now covered by the transplanted board. Image: 
Łukasz Kownacki, MD, PhD 

Microscopic observation brought several important 
findings to light that will require further research. The 
surface of the encaustic paint of the portrait was especially 
varied in terms of composition and texture. We 
documented some deposits inside the paint, likely 
connected with the process of painting with encaustic. A 
piece of reed or wood was noticed, alongside numerous 
short black hairs and one fragment of a red thread. 
Cavities from air bubbles were also observed on the 
surface. 

Another finding was the observation of the white particles 
firmly attached to the paint surface. These individual white 
deposits, resembling scattered crumbs, were visible on the 
surface of the gray background (fig. 16.8). Different minor 
white spots in the form of clusters were noticed on the 
right side of the painting (fig. 16.9) (see following section). 

Figure 16.8  Detail of the portrait showing the white particles (dots) on the 
surface of the gray background (20x). The National Museum in Warsaw. Photo: 
Agnieszka Kijowska 
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Figure 16.9  Detail of the portrait showing the irregular clusters of white 
deposits at the border of the forehead and hair (40x). National Museum in 
Warsaw. Photo: Agnieszka Kijowska 

PIGMENT INVESTIGATION AND 
ELEMENTAL ANALYSIS USING 
PORTABLE X-RAY FLUORESCENCE 
SPECTROSCOPY (P-XRF) 
All measurements were performed using an XRF Tracer III-
SD spectrometer (Bruker) equipped with a silicon drift 
detector (SDD detector).16 The system enables elemental 
analysis in the Mg–Pu range. A primary X-ray radiation 
lamp with an Rh anode with variable 2–25 μA current and 
maximum voltage up to 45 kV was used. All XRF spectra 
were acquired from areas of ca. 0.5cm2, and no subtle 
variabilities between the analyzed areas could be detected. 
The following instrumental settings and data acquisition 
parameters were used: voltage 45 kV; current 23.1 μA; 
spectra acquisition time 60 s; pressure < 60 Tr. 

XRF spectra were registered using S1PXRF software and 
then compiled in Excel. The presence of Pb was detected in 
all samples. The presence of barium was also detected in 
all analyzed areas by recognition of BaK⍺1 at 32.19 keV, 
BaK⍺2 at 31.82 keV and BaKβ1 at 36.38 keV. The 
information about Ba versus Ti was selected after careful 
examination of the presence of their signals at the 
characteristic energies (TiK⍺1/K⍺2 at 4.50/4.51 keV; TiKb1 
at 4.93 keV; BaL⍺1/ L⍺2 at 4.47/4.45 keV; and BaLβ1 at 4.83 
keV), bearing in mind that they are difficult to distinguish 
while using p-XRF. The highest Zn signals accompanied Ba 

in the same areas. The interpretation of these results is not 
obvious, but barite (BaSO4) is a relatively common mineral. 
It is typically found as an opaque white heavy mineral in 
sedimentary rocks such as limestone. It can be also 
associated with sulfide secondary minerals, like galena 
(PbS) or sphalerite (ZnS). It is possible that the mineral 
barite might be used as a filler in the painting. 

The XRF results allow us to make some conclusions about 
the presence of lead white (basic lead carbonate) and iron 
oxides in brown, yellow, and red (lips) areas. The red horse 
was probably painted with organic pigments, which could 
not be identified by means of XRF (fig. 16.10). 

ORGANIC ANALYSIS USING FOURIER 
TRANSFORM INFRARED 
SPECTROSCOPY (FTIR) 
The spectra obtained from the samples were recorded by 
attenuated total reflection Fourier transform infrared (ATR-
FTIR) spectrometer (Alpha, Bruker Optics, Germany USA-
MA) equipped with a diamond crystal. The spectra were 
collected in the 4000–400 cm-1 range with a resolution of 4 
cm-1. The characteristic bandwidths were interpreted and 
compared with literature data17 and reference spectra 
collected in the laboratory. 

One microsample was taken for analysis by FTIR-ATR 
spectrometry. The material was collected from an area on 
the pink clavus (near the lower edge of the painting from 
an area of loss) where we suspected the presence of an 
organic dye. Peaks characteristic of wax (2918, 2846, 1736, 
1457, 1169, and 721 cm-1) were visible in the sample’s 
spectrum. Other peaks at 1091, 721, 674, and below 600 
cm-1 were also identified. Their presence resembles 
spectra of a plant-based red containing anthraquinone, a 
commonly used pigment in antiquity and a component of 
madder lake.18 

A second microsample from the black ground layer was 
taken to identify organic binder. The spectra with 
characteristic peaks at 2918, 2851, 1631, 1421, and 1379 
cm-1 correlate a reference spectrum for bitumen, also 
commonly used in antiquity in the production of 
mummified human remains.19 

OTHER INVESTIGATIONS USING FTIR-
ATR 
We used an FTIR-ATR spectrometer to examine a sample of 
the single white deposit from the gray background layer, 
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Figure 16.10  Schematic visualization of the XRF results with thirty-four measurement spots. The dimensions of the spots are shown against the size of the entire 
object. Recorded spectra are presented in the form of a colorful matrix. The scale (min  max) reflects the relative variation in the intensity of the 
signals from the lowest (white) to the highest (red). In all analyzed spots, the signals of two elements were observed: iron (Fe, lines Kα and K) and lead (Pb, lines 
Lα, Lβ, Lγ, and M). Such elemental information is consistent with the presence of lead white pigment. Bright green dots over the portrait indicate spots of FTIR. 
Chart: Barbara Wagner 

comparing the results with the different-looking clusters of 
white spots within the brown background layer. Wax was 
identified in the sample taken from the gray area at the left 
edge near the boy’s shoulder. The peaks at 2922, 2851, 
1736, 1461, 1167, and 718 cm-1 correspond to the reference 
spectra for beeswax. The presence of lead white, 
evidenced by peaks at 1403 and 681 cm-1, was also 
identified. Consequently, the results obtained for this 
sample aligned with the measurements taken with the 
portable spectrometer. An unusual signal appeared at 
1515 cm-1, which did not correspond to any pure standard 
reference samples typically used in ancient Egypt. Signals 
recorded for the brown sample from the area of the upper 
edge (2920, 2849, 1738, 1463, 1421, 1171, 1026, and 723 
cm-1) correlate with the reference spectrum for resin, most 
likely shellac from previous conservation treatments, 
confirming observations made with UV radiation. There is 
also a signal at 1519 cm-1, similar to the gray area sampled 
from the left panel edge in the boy’s shoulder. 

Peaks between 1550 and 1510 cm-1 come from amide II 
band stretching, mainly showing N-H motion. These 
signals are attributed to protein deformation in the 
literature concerning protein interactions with pigments20 

and the investigation of funerary masks.21 In the case of 
the current portrait, they may also indicate either the use 
of egg or reactions caused by a series of factors such as 
the presence of fungi or an interaction with substances 

used in the mummification process. Experiments 
concerning reactions with fungi have already been 
explored but need to be continued, considering the 
artificial aging process in such a complex environment. 

FTIR BINDING-MEDIA ANALYSIS 
The binding media used to paint the NMW’s mummy 
portrait were identified using FTIR. This method allows the 
determination of the material groups used and the 
identification of possible interventions to the object. The 
analysis was performed using an ALPHA (Bruker) portable 
spectrometer equipped with a module for non-invasive 
analysis. The module, with 4 mm diameter openings, was 
placed against representative points on the surface of the 
painting. The selected spots were analyzed with the use of 
a transmitted infrared beam. Consequently, we were able 
to obtain molecular information about a wide range of 
painting materials. The characteristic bandwidths 
produced by individual bonds and functional groups were 
also identified. 

The exemplary FTIR reflectance spectra from the skin area 
at the center of the proper right cheek are shown in figure 
16.11. The presence of wax (2932 cm-1, 1746 cm-1, and 1704 
cm-1), oil (2960 cm-1), protein (1554 cm-1), and lead white 
(1479 cm-1, 694 cm-1) was identified. It was possible to 
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Figure 16.12  Detail of the portrait before dirt and overpainting removal. The 
National Museum in Warsaw. Photo: Zbigniew Doliński 

Figure 16.13  Detail of the portrait after dirt and overpainting removal. The 
National Museum in Warsaw. Photo: Piotr Ligier 

identify the presence of wax and protein in the nine 
analyzed points. Oil was identified in all areas except the 
temple near the proper right ear. The presence of lead 
white, whose high-intensity signals often make it difficult 
to distinguish bandwidths characteristic of other 
substances, interfered with the analysis. 

Figure 16.11  Sample FTIR reflectance spectrum from the skin at the center of 
the figure’s right cheek. The National Museum in Warsaw. Chart: Justyna 
Kwiatkowska 

CONSERVATION 
The portrait, cracked and broken into individual narrow 
sections, was most likely mounted onto cardboard when it 
was still in Egypt. It is also likely that this was when an 
antiquities dealer replaced a destroyed fragment of the 
right eye with a section originating from another mummy 
portrait. There is no evidence of conservation treatment 
between the time that the portrait was acquired for the 
NMW and 1998, when an analytical report was published 
describing the reduction of a white bloom that appeared 
on the painting’s surface. The decision was made to 
stabilize the portrait in 2004, when the paint layer began to 
flake and crack and the portrait’s cardboard backing 
continued to detach from the panel. During the 
conservation treatment, dirt and overpaint were removed 
from the surface of the painting, the flaking paint layer 
was consolidated, and the cardboard was stabilized. Even 
before conservation treatment, in 2005,22 there were 
visible differences between the portrait’s fragments (fig. 
16.12). After the surface was cleaned, the section 
containing the proper right eye appeared more distracting. 
It was determined that this area had been overpainted to 
hide various anomalies: the eye painted on the board that 
was originally larger, the brow was higher, and the hairline 
inconsistent with the rest of the portrait (fig. 16.13). The 

examination also proved the use of different techniques 
for the added section. 

After the removal of dirt and overpainting, the portrait’s 
new appearance was poorly received by viewers. However, 
the decision was made against changing the addition of 
later sections or removing the cardboard backing, 
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considering that such manipulations could damage the 
paint layer and wood.23 Following the curatorial request, 
the inserted section was retouched with (reversible) 
watercolor paint in the form of minute tratteggio 
(hatching) lines to minimize the visual difference between 
the added piece and the rest of the composition. 

Following our investigation, a digital rendering of the 
presumed original appearance of the portrait was made. 
The images of matching pieces (fig. 16.14) as well as the 
separate section with the eye (fig. 16.15) were prepared 
based on the assumption that the latter probably 
originated from another mummy portrait, and a 
hypothetical reconstruction of the portrait (fig. 16.16) was 
made. According to the observations, neither the shape 
nor the size of the transplanted section fit in with the rest 
of the work and this is why its left edge is slightly raised on 
the neighboring board. We noticed that the edge where 
the portrait cracked horizontally was inconsistent in color 
with the neighboring paint layers. This inconsistency is 
visible in the imaging examination (see figs. 16.6 and 16.7). 
Additionally, the vertical cracks do not run in one line, 
suggesting that the left side of the portrait should be 
shifted toward the center, and a small fragment on the left 
edge was not positioned correctly. In our digital 
reconstruction, we corrected the position of the sections 
and made a color reconstruction of the missing part. Fig. 
16.16 shows a completed face of the boy and, additionally, 
a separate fragment of another portrait (see fig. 16.15). 

Figure 16.14  Computer reconstruction of the presumed original 
configuration of the boards. The National Museum in Warsaw. Photo: Jakub 
Płoszaj. Reconstruction: Agnieszka Kijowska 

Figure 16.15  Detail of fig. 16.13, transplanted board with the right eye. The 
National Museum in Warsaw. Photo: Piotr Ligier. Reconstruction: Agnieszka 
Kijowska 

Figure 16.16  Computer reconstruction of missing elements in the paint layer. 
The National Museum in Warsaw. Photo: Jakub Płoszaj. Reconstruction: 
Agnieszka Kijowska 
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OBSERVATION SUMMARY 
The wood panel was identified as linden over the course of 
our research. The vertical section with the boy’s proper 
right eye (see fig. 16.15) was recognized as an element 
most likely originating from another ancient mummy 
portrait. UVF, X-radiography, and IRR show clear 
differences between the response of the paint layers on 
this added fragment and the rest of the object. X-
radiography provided information about the painting 
process and the uniformity of the paint layers, allowing us 
to detect the continuity of brushstrokes between the other 
separated sections. Wax, oil, lead white, earth compounds, 
madder, and bitumen were detected using a variety of 
analytical methods. Based on the XRF results the presence 
of lead white (basic lead carbonate) and iron oxides in the 
brown, yellow, and red (lips) areas is suggested. 

CONCLUSIONS 
The materials identified during the examination of the 
object are consistent with mummy portrait production in 
second-century Egypt. The portrait from the NMW may 
come from one of the known Egyptian sites24 (based on 
the shape of the original panel, possibly er-Rubayat) and 
made its way to Giza before being purchased by the Polish 
architect Józef Pakies. The object’s condition, combined 
with our investigations and analyses, prove that the 
portrait underwent conservation treatment before 1909, 
when it was photographed and analyzed by Georgius 
Werner. Fragments of the cracked portrait of the boy were 
mounted on cardboard and the damaged part of the face 
was reconstituted from an ancient panel removed from a 
different mummy portrait. It was then overpainted to unify 
the added board with the rest of the composition. The 
artifact could have been part of a group of works 
discovered in Egypt and restored for the antiquities market 
at the end of the nineteenth century by creating a pastiche 
of better-preserved sections of similar portraits.25 In 
recent years, following the removal of the modern 
overpainting, tratteggio was used to unify and improve the 
appearance for display in the Ancient Art Gallery in the 
National Museum in Warsaw. 
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