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A close up view of the paint in raking light reveals 
the 3D structure of the flaking paint and the matte 
and reflective areas. The same area under UV-
radiation reveals three foreign materials applied 
on the yellow paint layer. The material that 
fluoresces bright blue could be identified with 
FTIR as Paraloid B-72.

A magnified sample of 
the flaking paint reveals 
an orange brown 
irregular surface 
topography covered with 
a translucent white 
glossy layer. 

XRF- Results indicated that the flaking 
squares have a larger quantity of arsenic 
than the non flaking squares. The pigment 
used for these squares is probably orpiment, 
a natural arsenic sulfide (As2S3). Degradation 
of the orpiment can be caused by light. The 
light changes the arsenic Sulfide into a 
brighter arsenic oxide (As2O3) with sulfurous 
emissions. This might explain why the XRF 
detected more arsenic and only a small 
amount of Sulfur. 

XRD- After several runs of a sample of the flaking 
paint, the XRD detected calcite, orpiment and 
quartz, the small amount of orpiment detected may 
explain the lack of a sulfur peak in the XRF results. 

FTIR - Samples analyzed with FTIR revealed 
similar information as the GC/MS. The binding 
medium could be identified as a gum. Other 
fluorescing materials  have not been identified.

Sample Amino Acids (Protein)
Meth Prep:

Fatty Acids Oil/Wax/ 
Resin

Sugars 
(Plant Gum)

2.2 
(flaking)

0.7% amino acids,
1.3% triglyceride

Approx. 30% Fatty Acids* 
(palmitic and stearic acid)

14% gum sugars, 
matches Acacia sp. 

gum (1.00 corr. coef.)
2.3 
(non-flaking)

1% amino acids,
1% tyiglyceride

Approx. 1% Fatty Acids 17% gum sugars, 
matches Acacia sp. 

gum (1.00 corr. coef.)
2.4 
(black material)

0.4% amino acids,
2.4% triglyceride

Approx. 30% Fatty Acids* 
(palmitic and stearic acid)

Abietic acid, pine resin

None detected

2.5 
(amber material)

0.8% amino acids, 
matches collagen,    
(0.95 corr. coef.)
1.3% triglyceride

Approx. 80% Fatty Acids* 
(palmitic and stearic acid)

2% gum sugars, 
matches Acacia sp. 

gum (.99 corr. coef.)

1.3 
(amber material 
with linen)

Not Tested Approx. 1% Fatty Acids
Did not dissolve in 

methprep-

Not Tested

3.1
(waxy material)

0.4% amino acids,
1.5% triglyceride

Approx. 90% Fatty Acids* 
(palmitic and stearic acid)

Not Tested

Preliminary results: Both the flaking and the non-
flaking paints contain altered arsenic pigments; the 
binder is a gum, the ground is mainly calcite and 
the former consolidation was done with B-72.
Treatment: Reducing the B-72 by re-solubilizing
with 50:50 Acetone-Ethanol
Further Research: Further analysis, possibly with 
SEM/EDX of the cross-sections, mapping, using 
ArcGIS, of analytical results for flaking and non-
flaking areas to determine relative amounts of 
arsenic 

GC/MS- Results: palmitic and stearic acids, maybe from embalming material?
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The orange brown material in a dispersion sample of 
the flaking paint appears to be the altered binding 
medium. There are particles visible with similar 
properties to arsenic containing materials such as 
orpiment, arsenolite and pararealgar.

The object examined is a Ptolemaic mummy cartonnage from the Fullerton Museum 
Cal State University at San Bernardino (CA) (01-001-2001) . The cartonnage has an 
overall yellowed appearance and some paint layers have altered. All the paint layers 
are in a stable condition except for a dull yellow paint that is extensively flaking. The 
flaking paint layer is situated on the checkboard pattern on the head, on the double 
headed cobra on the back, on the background behind the front figures on the 
lappets of the wig, as two lines above and below the headband and  on the dress 
and the face of the standing figure on the PL side of the mask.

What is the cause of the flaking?


