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On the Painting Techniques of
Ancient Egyptian Funeral Artefacts

Anne Rinuy*

Abstract: The painting techniques of several ancient Egyptian funeral objects were analysed, prior to
conservation treatment. To determine a conservation treatment, it is a priority and necessity to identify the
binding media (and possible consolidants). The results indicated a very fragile technique, used throughout
centuries, and revealed the finest methods for modifying the hue of the blue pigment.
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Fig. 1. Back side of a painted wooden chest, 35 x 19.5 cm, 13th-11 th century Be. Amenemheb
adoring Osiris and Isis. Musees d'art et d'histoire, Geneva

1. Introduction

Shrouds, sarcophagus, cartonnages, and
other funeral objects which accompanied
the deceased in his eternal life, were
painted in the ancient Egyptian upper
classes. Represented were the deceased,
the funeral masks, the protecting divini-
ties. The paintings are impressive, and
these objects have been very much appre-
ciated since their discovery.

The paintings of funeral objects are
often very fragile. Taken out of the rela-
tively constant climate of the tombs, and
with the passage of time, they became
very friable. Therefore, they have been
submitted to many conservation treat-
ments. These were not always very ap-
propriate, and now the objects need new
intervention.

Seven painted items: wooden sar-
cophagus, wooden chest, linen mummy
shrouds, a cartonnage, belonging to the
Musee d' art et d'histoire of Geneva (with
the exception of a linen shroud, property
of the Musee des Beaux Arts of Lyon,
inv. 1982-100, [1] ), came to our labora-
tory for examination and analysis prior to
conservation or purchase.
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In the literature, references on the
painting techniques of such objects were
found regarding the pigments either for
the symbol of the colour in ancient Egypt
[2], or their chemical composition [3],
but relatively few gave information on
the bindi ng media [4]. It is true that the
small quantities of material used, mixed
later with consolidating varnishes or ad-
hesives, complicates the analysis. The
identification of the binding media is a
priority and a necessity to detennine a
conservation treatment. So we concen-
trated on this aspect, not forgetting how-
ever to look at the pigments, and at the
conservation materials used. Among the

objects, three had not been consolidated
at all, allowing us to analyse real original
material.

The results obtained are presented be-
low, and are illustrated on a selection of
three different types of painted objects: a
wooden chest, a linen shroud, and a car-
tonnage.

2. Brief Description of the Items

a) Two painted sides of a small wood-
en chest, dating back to the J 3th-II th
century Be (New Empire). The front rep-
resents the deceased, the scribe Amen-
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emheb, with a curly wig, adoring Osiris
and Isis, and was recently offered by a
generous donator (lnv. A 1998-110, 35 x
19.5 cm). The back represents the same
Amenemheb, but with a shaven skull,
like priests of the time, also adoring the
divinities (inv. 19297, 35 x 19.5 cm)
(Fig. ]). It entered into our Museum 50
years ago. The chest probably contained
small figures which ancient Egyptians
used to take with them for eternity, to
protect them and do their work at their
place, as explained by Chappaz [5], the
curator of our Egyptian collection. The
painting of the back side is very friable,
the front one had been treated with an ad-
hesive which has since turned brown, and
which disturbs greatly. Both painted sides
need a new conservation - restoration.

b) The Shroud of Geneva is more re-
cent. The painted mummy, accompanied
by protecting divinities is typically Egyp-
tian. But the face is a real portrait of a
woman, bearing a pearl necklace and ear-
rings, with a nimbus. Its execution is very
influenced by Roman painting (Fig. 2). It
is dated about 100 AD. The shroud was
bought in 1895 for the Archaeological
Museum of Geneva and entered later into
the Musee d'art et d'histoire. It was fold-
ed and packed in a small box, where it
stayed until in 1997, when it was 'redis-

Fig. 2. The Shroud of Geneva, painted linen,
140 x 200 em, about 100AD. Egyptian mummy
with adoring divinities. And a portrait of a
woman with a pearl necklace and ear rings.
Musees d'art et d'histoire, Geneva.

covered' [6] (inv. D 957, ]40 x 240 cm).
The painting was very fresh, but the
shroud needed conservation treatment.

c) Finally, the painted and gilded feet
of a mummy cartonnage, also attributed
to the Roman period (2nd century AD),

Fig. 3. Painted and gilded feet fragment of a
mummy cartonnage, 2nd century AD. Musee
d'art et d'histoire, Geneva

(inv. A 1998-165) [7], had been largely
consolidated with different adhesives
and needed new conservation treatment
(Fig. 3).

3. Experimental

3.1. Analysis of the Binding Media
Microscopic paint samples were em-

bedded in a polyester resin [8] in order to
prepare cross-sections. They enabled ob-
servation of the paint layers and pigments
under normal and UV light.

Analyses with specific coloration and
heating tests on the cross-section of the
whole painting structure, indicate pre-
cisely in which layer each binding medi-
um is present:
a) Fuchsin S, Amido Black and FlTC
(f1uoro-iso-thio-cyanate) tests indicate
the presence of proteins [9]. Fuchsin S is
most appropriate for animal glue, the col-
oured protein is red. Amido Black II al-
lows the detection of egg (white and/or
yoke) and casein. The coloured proteins
are blue. Therefore it is also useful for
identifying animal glue mixed with red
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pigments. The different aspects of the re-
sulting blue colour depend on the protein
and on the possible presence of an emul-
sion. Both Fuchsin Sand Amido Black II
contain acetic acid and have a pH around
3.5. Acidic water-sensitive paint sam-
ples, i.e. containing a vegetable gum, can
dissolve in the solutions. FITC is very
appropriate for such cases, since it is dis-
solved in acetone. FlTC becomes brightly
fluorescent under 450-490 nm UV light
exposure, when bound with proteins. So
it allows the detection of a protein medi-
um of even dark colours. Though all the
proteins react the same way, very small
quantities can be detected [9].
b) Heating tests characterise waxes, res-
ins, oils, gums, or mixtures of them with
or without proteins [9].
c) Specific coloration of carbohydrates
indicates the presence of gums and thin
layer chromatography (TLC) can con-
firm their presence [10].

3.2. Analysis of Pigments
a) Mineral pigments are identified by

X-ray fluorescence spectrometry (energy
dispersive, EDXS) and X-ray diffraction
[11].

b) Scanning Electron Microscopy
(SEM), coupled with EDXS, performed
on paint cross-sections indicates more
precisely in which layer they are present.

4. Results of Analyses

4.1. Binding Media
All the paintings analysed contain

only a small quantity of binding medium.
The same media were identified for

aU the objects:
- animal glue for the white ground,

maybe with some vegetable gum
(probabLy gum arabicum) (Fig. 4-7);

- vegetable gum for the glossy colours,
some of them also containing a small
amount of animal glue.

Fig. 4. Painted and gilded feet of a mummy
cartonnage. Microsample in a toe, cross-sec-
tion. Red colour: hematite, thickness 100 11m.
On white ground: calcite, 250 11m.Optical mi-
croscope, original size: 0.60 x 0.90 mm
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Fig. 5. Painted and gilded feet of a mummy
cartonnage. Same cross-section as in Fig. 4.
Specific coloration for proteins: Amido Black II.
Indicating that the white ground medium is
animal glue. The red colour is soluble in the
acidic specific coloration, pointing to the prob-
able presence of a vegetable gum. Optical
microscope, original size: 0.60 x 0.90 mm

4.2. Pigments
- Calcite (CaC03) and gesso (CaS04'

2 H20) for the white ground and white
colour;
red: hematite (Fe203);
yellow: ochre (clay containing iron
oxides, like goethite a-FeO·OH);
orpiment (As2S3);
orange: realgar (As2S2);
blue: Egyptian blue (similar to natural
cuprorivaite CaCuSi40lo);

green: Egyptian green (cuprowoJJas-
tonite (Ca,Cu)Si03); atacamite [Cu2C1
(OHhL
black: charcoal.

4.3. Painting Techniques
The paint of the different objects has

been applied in a similar manner: usually
one layer for the colour, lying on a white
ground (Fig. 4 and 5).

The Shroud of Geneva differs in hav-
ing no white ground: the colours were
painted directly onto the primed linen
textile (Fig. 6 and 7).

On the two sides of the wooden chest,
the blue colour made of Egyptian blue -
which now appears black due to a protec-
tive layer - (e.g. in the Osiris divinity) is
applied onto a red ochre layer containing
charcoal (Fig. 8). The painted side was
also surrounded with a blue border of
Egyptian blue. In this case the pigment
is lying on a thin black charcoal layer
(Fig. 9). So, the same blue pigment,
painted on different places, had a different
hue, due to the colour of the underlying
layer.
. The cartonnage mummy has been
partly gilded. The 3-4 micron thick gold
foil has been applied onto a fine pink bo-
lus (about 15 micron thick), made of a
small quantity of red ochre mixed with
fine ground calcite. The binding medium

Fig. 6. Painted Shroud of Geneva, grey nimbus
around the portrait. Microsample cross-sec-
tion. The grey colour (thickness 60 IJm) is
painted directly on the primed linen textile.
Optical microscope, original size:0.60 x 0.90 mm

of the bolus is probably egg white, while
the white thick calcite ground is bound
with animal glue.

5. Conclusion

The palette of pigments used corre-
sponds to former analyses of similar
Egyptian objects [2][3]. Most interesting
was to discover that the finest techniques
for obtaining different values of colour -
i.e. the Egyptian blue hue varies accord-
ing to the composition of the underlying
layer - already existed 32 centuries ago.
As was recently published by Klocke and
Lehmann [12], and nearly a century ago
by Raehlmann, who also analysed wall
paintings and mummies of the New Em-
pire (around 1200 Be) [13], this method
of intensifying and modifying the blue
colour of the coarse ground blue pig-
ments has been known for many centu-
ries. It was believed to have appeared in
Europe during the 12th century AD, since

Fig. 8. Back side of a painted wooden chest.
Microsample from Osiris' throne. Cross-
section of the blue colour. Egyptian blue
(>150 IJm) on red ochre mixed with charcoal
(10-15 11m).On a thick layer of a mixture of
calcite and gesso (100-150 11m).Optical mi-
croscope, original size: 0.30 x 0.45 mm
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Fig. 7. Painted Shroud of Geneva, grey nimbus
around the portrait. Same cross-section as in
Fig. 6. Specific coloration for proteins: Fuchsin
S indicating that the grey colour contains some
animal glue (red filaments), and showing the
animal glue primed linen textile (red coloured
fibres). Optical microscope, original size:
0.30 x 0.45 mm

Theophilus described the way of apply-
ing a grey or black layer, which he called
'Veneda'. But as Klocke and Lehmann,
and Raehlmann mention, Plinius already
wrote about it in his Historia Naturalis,
in the Ist century AD.

We could also confirm the use
throughout centuries of animal glue
(mainly in the white ground) and, proba-
bly, the vegetable gum arabicum (mainly
for the more glossy and translucent col-
ours; animal glue gives a matt aspect) as
binding media of Egyptian paintings.

The quantity of medium used is so
scarce that it has been difficult to identify.
The use of small quantities, and of water-
sensitive media, like gum arabicum, has a
great influence on conservation treat-
ments: painted textiles like the shroud of
Lyon [14], and the so-called Shroud of
Geneva cannot be washed! We thus had
to locally treat the Museum label which
had been glued onto the textile just above
the head of the portrait with enzymes
[15].

Fig. 9. Back side of a painted wooden chest.
Microsample in the left blue border. Cross-
section of the blue colour. Egyptian blue mixed
with gesso (100 11m)on a charcoal layer (1OlJm).
On a thick layer of a mixture of calcite and
gesso (100-150 IJm).Optical microscope, orig-
inal size: 0.30 x 0.45 mm
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The low quantity of binding medium
also leads to the loss of the painting mate-
rial. Most different water-sensitive con-
solidants or adhesives like animal glue,
PV A [16] or gum arabicum were applied
onto the painting in thick layers which
have now turned brown. They penetrated
into the water-sensitive painting, probably
mixed with the original binding medium,
and now probably cannot be removed
from the paintings without causing further
damage.

The analyses of the binding media
(and of possible consolidation material)
prior to any conservation treatment
seems to be an everlasting necessity. As
already stated, the methods used do not
need very sophisticated equipment and
provide the conservator with sufficient
information to carryon his intervention.
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