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Fig.1 Fragment of painted relief from the Palace of Apries, £IN 1058,
26™ Dynasty, 589-568 BCE. H. 10.5 cm; W. 8.0 cm; D. 2.0 cm.
Actual size. Tungsten light imaging.

Fig.4
Area of XRF-analysis.

INTRODUCTION

'W.ME. Petrie’s excavations at the
north end of Memphis unearthed
in 1909 remains of the royal pal-
ace of Apries, 26* Dynasty, 589-568
BCE. That same year the Glyptotek
in Copenhagen received a number
of painted limestone relief frag-
ments belonging to the palace.?
Unfortunately Petrie gave no de-
tails as to where in the palace the
fragments were found and the
original setting remains today
unknown. However, it is safe to say
that they are pieces of a monu-
mental wall decoration that could
have adorned the great gate of the
palace. Since 2009 the museum
has been dedicated to research in
antique polychromy and within
the frame of ‘Transmission &
Transformation’ - an interdiscipli-
nary research project dedicated to
ancient polychromy in an architec-
tural context — the original colour-
ing and painting techniques of the
fragments are being investigated.

This poster presents preliminary
results from the documentation
and analysis of the small, painted
limestone fragment showing a sec-
tion of the serekh frame. The frame
is carved in slightly raised relief
and painted in bright colours. The
name of the king, now lost, was
written in the upper, yellow part of
the frame, while the lower part was
decorated with a pattern imitating
the fagade of a palace (fig.1)*

Fig.5 Concentration (ppm) and
spatial distribution of Ca.

METHODS AND MATERIALS

Due to the delicate, meticulous
painting of the
was placed on non-invasive meth-

agment emphasis

ods of examination and analy-
sis with focus on the elemental
composition of the paint layers. A
combination of different modes

of analytical techniques was se-
lected. Initially the paint layers

and signs of deterioration were
examined with a handheld digital
microscope (LEICA DVM 5000). The
visual examination was followed
by ultraviolet fluorescence imaging
(UVL) to investigate the distribu-
tion of luminescent materials such
as organic binders and colorants,
and visible-induced luminescence
imaging (VIL) to characterize the
spatial distribution of the synthetic
pigment Egyptian blue.* Finally,

a portable p-
(ARTAX-800) made possible a non-
destructive analysis in the element
range from Na(11) to U(92) and
spatial mapping within a limited
area. The area of analysis covers all
colours represented on the frag-

RF spectrometer

ment with the exception of the
black paint.

Fig.6 Concentration (ppm) and
spatial distribution of Pb.

RESULTS AND DISCUSSION

The surface is weathered and, in
addition to the extensive micro
cracks, parts of the original paint-
ing have been lost, thus
the underlying limestone. Prior to
the painting, guidelines were in-
cised with a pointed instrument
into the limestone. The preparatory
incisions are visible to the naked
eye where the paint is lost.

osing

The painting of the fragment is
divided into two parts: the left half
bears only a white ground whereas
the right half is painted in green,
yellow and red colours on top of a
white ground. The green-coloured
elements, which are supposed to
resemble vegetal growth adorn-
ing the palace facade, are usually
framed by a bright red outline

Red colour also appears in a some-
what darker and irregular ver-
sion on parts of both the yellow
and green colour. The black paint
is limited to the lower section of
the fragment forming parts of the
green decoration.

White:

UVL imaging shows two different
luminescence phenomena related
to the white ground (fig.2). The
white ground which is partly vis-
ible beneath the yellow colour ap-
pears green whereas the remain-
ing white ground on the rest of
the fragment displays a more blue
luminescence. p-XRF spectrometry
shows a high concentration of Ca
which is limited primarily to the
white ground between and right

Fig.2 UV-induced luminescence image.

Fig.7 Concentration (ppm) and
spatial distribution of S.

above the green leaves (fig.4 and
fig.5). It can be ascribed to calcium
carbonate. However, analysis of the
white ground beneath the yellow
layer provides new and unexpected
results. The spectral analysis re-
veals a relatively high concentra-
tion of Pb (fig.6).

Yello

The bright yellow colour emits a
greenish luminescence in UV-light
(fig.2). p-XRF spectrometry of the
colour reveals a high concentration
of S (fig.7). Also, As is found in high
concentrations in the upper half
of the fragment and the elemental
composition suggests orpiment,

a natural arsenic sulphide, As,S,,
with its characteristic bright yellow
colour and strong tonality (fig.8)

Green:

The green-coloured details appear
completely dark under UV-light
and are composed of an absor-
bent and non-fluorescing material
(fig. 2). According to the spectral
analysis the green colour contains
both Cu and Cl which can be at-
tributed to atacamite (Cu,(OH),Cl);
a green orthorhombic copper chlo-
ride hydroxide mineral used in its
synthetic form (fig.9 and fig.10).
Even if the intentional use of such
basic copper chlorides as green
pigments are mentioned in the lit-
erature® it is notable that they are
more frequently attributed to the
degradation of other copper-con-
taining pigments, including mala-
chite and green frit.¢ VIL-imaging

Fig.8 Concentration (ppm) and
spatial distribution of As.

reveals extensive luminescence
properties of Egyptian blue (fig.3).
A regular distribution of rel
uniform grains shining bright
white are observed on the main
part of the fragment whereas a
more dense concentration is re-
stricted to the leaf ornamentation
appearing green in tungsten light.
There is microscopy-derived evi-
dence that the blue pigment exists
only in minute amounts mixed
with various pigments to obtain
tonal variations. In this context

it is notable that p-XRF does not
reproduce the same picture but
depicts the content of Cu spatially
restricted to the green leaves.

vely

Red:

It is not possible to distinguish the
bright red outline and the super-
imposed red layers also appear
dark and non-fluorescing on the
UVL image (fig.2). The red colours
on the fragment can be affected
by the absorbent properties of the
green and yellow colours and does
not imply the absence of organic
materials. Furthermore p-XRF
analysis shows no evidence of
the elements Fe, Hg or Pb and the
content of As belongs to the yel-
low colour. This rules out the use
of the most common inorganic
pigments like ochre and realgar.
Also vermillion and red lead pig-
ments not attested before the late
Ptolemaic period are unlikely and
the red colour remains at present
unidentified.”

Fig.3 Visible induced luminescence image.

Fig.9 Concentration (ppm) and
spatial distribution of Cu.

CONCLUSION

The non-invasive examination and
analysis of the painted fragment
point in different directions. Part
of the chromatic scheme is well
attested. Copper-based pigments
such as the synthetic Egyptian blue
and atacar were commonly
used. Calcium carbonate experi-
enced wide application in time
and space from the 5% Dynasty

to the Roman period and the use
of orpiment is certainly attested
from the Middle Kingdom and has
been identified on a number of
monuments.® But the discovery of
lead points in various directions.
The introduction of artificial-lead-
based pigments such as lead white
is usually attributed to the influ-
ence of the Graeco-Roman tradi-
tion.* The palace complex was
most likely redecorated during the
reigns of Apries’ successors which
could explain the introduction of
lead white used as a second, finer
ground. However, an alternative
explanation might be that the lead
content is related to the yellow
colour. Mimetite (Pbs(AsO,).Cl) is a
lead arsenate mineral that has a
bright yellow colour. This could e
plain the content of both Pb and As
in the upper part of the fragment.
But although mimetite has been
found associated with sculptural
and architectonic polychromy it
remains rare as a pigment and the
discrepancies in these preliminary
results necessitate more conclusive
findings.*®

Fig.10 Concentration (ppm) and
spatial distribution of CL
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