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Degraded redwood lake identified in a strongly fluorescing
glaze in Anthony van Dyck’s Head of a Young Man
Barbara Schoonhoven

Introduction
The Head of a Young Man1 in the collection of the
National Gallery of Art in Washington DC (fig. 1) is a
preparatory sketch in oil paint on paper by the young
Anthony van Dyck (Antwerp 1599 - London 1641) at the
time he was still working in Rubens’s studio - about
1617 or 1618. 2
Prior to its recent conservation treatment, an extensive
preliminary examination was necessary to confirm its
authenticity; the results not only confirmed the stylistic
attribution to Van Dyck, they also showed how much
the poor condition, especially of the shaded side of the
face, and the later alterations and format changes, were
responsible for the previous doubts concerning date and
attribution. Support, preparatory layers and paint layers
– including the later additions – were all found to be
consistent with the materials used by seventeenth-century Flemish artists. The use of lead-tin yellow is significant in this context. The analytical results also revealed
the use of a redwood lake, which had deteriorated so
severely that it was at first mistaken for non-genuine
material.
Head studies
Barnes et al, in the recent Van Dyck: a Complete Catalogue
of the Paintings describes Head of a Young Man as a study
(Barnes I, 11) used for the head of a young apostle (John?)
in Van Dyck’s The healing of the Paralytic (Alte
Pinakothek, Munich) of c. 1618 (Barnes I, 10). 3 The
sketch also served as the model for a Roman soldier in
The Interpretation of the Victim, one of Rubens’ large-scale
cartoons for the Decius Mus series in the Liechtenstein
Collection, also executed about 1617-1618. In all three
paintings, light strikes the figure from the right, which
suggests that Van Dyck conceived his study to satisfy the
compositional requirements of these larger works. 4
Sketches in oil were common practice in Rubens’ studio,
and in Antwerp workshops tracing back to Frans Floris.5
Many different types of preparatory works survive. In
his drawings on paper Rubens mainly used chalk or pen

and wash with brown ink. For colour he mainly used
watercolour or gouache. 6 To develop his compositions
further, in monochrome or colour, Rubens preferred to
use oil paint on primed and grounded panels. He also
painted studies of heads for immediate and future use, a
practice followed by both Van Dyck and Jordaens, sometimes using canvas supports. There is however a group
of studies on paper traditionally attributed to Van Dyck
in his early Antwerp years; among them is the present
study, showing boldly-brushed strokes in the so called
‘coarse style’ typical of his expressive figure studies. 7
The Head of a Young Man also corresponds stylistically
with Van Dyck’s other oil sketches from the same period, of which Study Head of a Young Woman (Metropolitan
Museum of Art, New York), possibly Mary Magdalene, 8
and Study of a Boy with Clasped Hands (private collection,
New York, Barnes I.15) are examples. The latter was also
used in a juvenile composition by Van Dyck, Suffer Little
Children to Come unto Me (National Gallery of Canada,
Ottawa) (Barnes I.14). All these are executed in oil on
paper and mounted on wood, with the exception of the
Study of a Boy with Clasped Hands, which is mounted on
canvas.
The support of the Metropolitan sketch is a hand-ruled
writing paper with evenly spaced lines, filled with Italian
and Flemish writing; It is therefore likely that this sheet
is related to Rubens’ studio.9 It also contains a watermark which has not been analysed. In the Metropolitan
painting brushwork comparable with the NGA sketch is
seen in the forehead, where the buttery paint is applied
in zigzag strokes. The curls are quickly applied, sometimes in repeating strokes or hatched lines. There are,
however, differences between the three sketches. The
Study of a Boy with Clasped Hands is the most finished and
the more smoothly executed of the three; the Study Head
of a Young Woman and the NGA sketch are most alike, but
the latter is not only the least finished, it was also
extended at a later date, with several campaigns of overpaint added, which complicates comparison. These later
additions also led some art historians to consider the
painting a nineteenth century study/copy. 10
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Fig. 1 Sir Anthony van Dyck, Head of
a Young Man, c. 1617-1618, oil on
paper on panel, 51 x 41.4 cm,
National Gallery of Art, Washington
DC, after treatment
a. overall, including later additions

b. detail, original size

Fig. 2 Construction of the assembled paper support

Fig. 3 Sir Anthony van Dyck, Head of a Young Man, c. 16171618, oil on paper on panel, 51 x 41.4 cm, National Gallery
of Art, Washington DC, photomicrograph of the reddish brown
glaze in the hair over his left ear, during treatment

Fig. 4: Sir Anthony van Dyck, Head of a Young Man, c. 1617-1618, oil on
paper on panel, 51 x 41.4 cm, National Gallery of Art, Washington DC,
detail of the greenish fluorescing paint in ultraviolet illumination

– 157 –

050292-p001_176

01-09-2005

11:28

Pagina 158

Format changes
The sketch was enlarged on all four sides with a ‘false
margin’ or matting made up of a cream-coloured paper
and a blue-coloured paper. A rectangular piece of creamcoloured paper was inserted in the lower left corner (fig.
2). Analysis of the blue sheet revealed a mixture of white
and blue linen fibres, typical of seventeenth-century
drawing paper.11 Given that the edges are so straight
and sharp, it seems that the original paper sheet was
trimmed slightly before insertion into the ‘false margin’. The paper assembly, needing further support, was
then attached to the oak panel. The panel had been
planed down and cradled, exposing a dowel between the
two planks; a joining method often used in seventeenthcentury Antwerp. Two dowels visible at the outer edges,
one on the lower right and one on the lower left, suggest
that the panel had been re-used, since the dowels at the
outer edges have no function in the present use of the
panel. Assuming that the extension of the paper support
of the Head of a Young Man and its subsequent adhesion
to the two-membered vertically joined oak panel was
executed in one campaign, dendrochronological determination indicates that the extension could not have
been carried out before the 1650s. 12 After Rubens’ death
in 1640 many sketches from his studio came onto the
market, quickly finding their way into many major collections in Antwerp. The popularity of these oil sketches
produced an extensive demand for copies. 13 Held notes
the good quality of many of these copies, which often
show ‘the spirited as well as economical manner of execution.’ 14 In the case of the Head of a Young Man we are
dealing with an oil sketch on paper which was workedup, turning it into a bust-length portrait apparently
more saleable than a functional head study. The addition of a brown jacket, cloak and additional curls in the
hair extends up to several centimeters over the original.
Originally, Van Dyck would have lightly sketched-in the
figure’s body, as he did in the Study of a Boy with Clasped
Hands. 15 Although the materials indicate that the
extension could well date from the second half of the
seventeenth century, it is also possible that it was done
much later, re-using older materials. Upon the removal
of the yellowed natural resin varnish and the more
recent and discoloured retouchings, the additions
turned out to be less well integrated, suggesting a considerable ageing of the original sketch prior to its extension. Although the additions were preserved during
treatment, it was decided to make a new frame to partly
cover the extension, so displaying the sketch in its original format.

Painting technique
Original support and preparatory layers
The original part of the oil sketch is executed on a
cream-coloured paper support measuring 26.7 cm x 36.5
cm (fig. 2). The texture of the laid and chain lines of the
paper can be detected in thinly painted areas. Although
insufficiently exposed to be able to measure and date the
paper more accurately, the authenticity of the support
was suggested by its rough texture, typical of seventeenth century drawing paper made of linen fibres.
Although no ground was used to prepare the paper, it is
likely that it had some sort of isolating layer. 16 The
slight, greenish fluorescence on the surface of the painting detected in ultraviolet illumination after varnish
removal in areas where the paper was exposed, suggest
that a type of glue was used, though this was not confirmed by analytical methods.
Paint layers
The mostly dark brownish oil paint is generally applied
in a combination of thin washes in the first layers and
more vigorous brushstrokes in the lighter areas of the
flesh. The left side of the face is painted in more opaque
bright flesh tones, applied with low impasto. The shadows and background are much thinner. Broader red and
yellow brushstrokes were used to indicate the curly hair.
With the aid of XRF elemental analysis preliminary pigment identification was found to be consistent with the
seventeenth century. 17 Both the dark paint from the
original background and the later added background
paint contain similar pigments: lead white, iron earth,
umber and vermilion. The green wash in the background above the left shoulder contains copper based
pigments. The bright red lips were found to contain vermilion, and lead-tin yellow and vermilion were detected
in the hair and flesh tones.
• Reddish-brown glaze
In some areas, Van Dyck used a reddish-brown glaze: in
the hair over the ear, where it was applied thickly; in the
corner of the right eye, in the mouth, in the curls on the
left and along the left contour of the face, where it was
applied more thinly. This glaze now has a blanched,
murky and greyish appearance (fig. 3). Very curious is
the fact that on the surface of the painting the glaze
shows a strong greenish fluorescence in ultra violet illumination (fig. 4). At first, this fluorescence created suspicion about the glaze’s authenticity, which led to further
investigation and subsequent analysis. The fluorescence
spectra were collected using the Fluorolog Fluoro-

– 158 –

050292-p001_176

01-09-2005

11:28

Pagina 159

meter.18 The glaze, visualized in a cross section of a tiny
sample of the paint taken in the brown hair on the left,
is composed of two layers (fig. 5). Applied over a darker
reddish-brown opaque layer containing earth pigments
(brown, yellow, orange and bright red) and lead white,
the glaze layer has a murky, greyish, chalky appearance,
particularly on its surface. The glaze seems to consist
mainly of relatively large mostly colourless particles (a
few show a yellowish colour), in addition to a few bright
red and brownish earth particles. In ultraviolet illumination it is notable that the glaze is strongly fluorescent
throughout the entire layer, but even more strongly at
the surface, where it is most likely more degraded. 19 In
ultraviolet illumination some slightly yellow particles
appear on the bottom of the top layer.
Analysis of the medium with GC-MS in a paint sample
from the reddish-brown glaze over the left ear showed
the use of linseed oil with a little pine resin. A second
sample from the flesh colour was analysed for comparison and gave the same results. 20 Small additions of pine
resin are usual in Van Dyck’s work. Pine resin was
detected in several of his paintings in the National
Gallery, London, especially in the glazes.21 Although the
pine resin could also derive from an old varnish residue
that had penetrated the paint layer, the amount was
considered too small and so unlikely to be (solely)
responsible for the fluorescence of the glaze.
Unfortunately, little is known about the chemical mechanisms causing fluorescence. While the fluorescence
behaviour of various organic and inorganic materials is
specific, the fluorescence of organic and inorganic complexes that form as a result of ageing is not, given that
they are extremely complicated. 22
A dispersed sample of the glaze 23 showed that it was
composed mainly of clusters of chalk particles, some of
which appeared colourless and others slightly yellow
(fig. 6). The dispersed paint sample and the cross section
were also studied and analyzed with the aid of the
microspectrofluorometer. 24 In both, it appeared that the
‘lake’ was fluorescing yellowish white. SEM-EDS of the
glaze confirmed that the layer of the glaze consists
mainly of large colourless particles: chalk (EDS: Ca) and in smaller quantity - distinct particles of gypsum (EDS:
Ca, S).25 A finely distributed aluminium compound (EDS:
Al), significantly smaller in size, was detected throughout the glaze layer, in addition to some orange-yellow,
red and brownish particles (including a few earth particles). While most red lakes are precipitated onto aluminium hydroxide, yellow lakes and redwood lakes are
often substrated onto chalk. Several seventeenth-century
recipes from the Pekstok Papers for the manufacture of

redwood lakes describe their production.26
In one recipe the usual alkali is replaced by chalk or
whiting. When the alum is added a reaction takes place
in which aluminium hydroxide and gypsum are formed.
The colorant is precipitated on both salts whereas little
of the chalk takes part in the reaction, acting as an
extender and resulting in a more opaque and bulky
paint.27
To identify the lake in the glaze, High Performance
Liquid Chromatography (HPLC) coupled to Photo Diode
Array detection and Fluorescence detection (HPLC-PDAFluor) analysis was carried out 28, which takes advantage
of the fact that most organic red pigments fluoresce.29
With the use of PDA detection, no colorant could be
detected. However, a UV absorbing component was
found - a typical redwood component labelled by Nowik
‘type C’, with no influence on the colour of the lake but
detectable even if the redwood dyestuff has faded - with
a spectrum typical for a redwood pigment.30 With the
use of fluorescence detection a trace of brasilein, the
colouring matter of redwood, was found. Brasilein is a
strong fluorescent under the HPLC conditions used but
is not known to show fluorescence on the surface of
paintings. The concentration of both brasilein and the
type C component is very low, which could be due to the
degradation of the pigment; but fluorescence of organic
pigments is dependent on the substrate and the binding
media. Based on the HPLC results alone, it is not possible to explain the fluorescence observed on the paint
surface. The slight yellow colour of a few of the particles
in the cross section as well as in the dispersed sample of
the glaze can be explained by the fact that the redwood
dyestuff is known to discolour from red to yellow-brown
before becoming colourless (figs. 5-6). 31
Van Dyck and the use of red lakes
Those red lake glazes that have been identified in Van
Dyck’s paintings are often found to be composed of the
cochineal dyestuff (occasionally madder has been detected), sometimes in combination with yellow lakes to create a warmer orange-brown tint.32 The dyestuff extracted
from scale insects is more stable than the redwood
dyestuff. Madder lake was known to be the least fugitive
but also the most expensive. Given the large production,
redwood lakes must have been widely used. They are also
mentioned in treatises on oil painting, often with a note
warning the artists of the poor light-fastness of this lake
pigment. It is therefore remarkable that they are hardly
ever identified in seventeenth century paintings. 33
Since we are dealing with a preparatory sketch, not a
commissioned piece, it would have made perfect sense
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c. detail of the left
side of the cross
section, SEM
image

Fig. 5 Cross section of the reddish brown, fluorescing
glaze from the hair on the left in normal light (a), in
ultraviolet illumination (b) and the SEM image (detail)
(c)
SEM-image taken by Michael Palmer, Scientific Dept,
NGA, Washington DC, 2005
Layer 1 darker reddish brown opaque paint layer, in
the form of earth pigments (brown, yellow, orange
and bright red) a little chalk, some gypsum, some
finely distributed aluminium hydroxide and some finely distributed lead white (lead dryer?) and a few larger
lead white particles
Layer 2 the glaze consists largely of relatively large
colourless particles in addition to some orange-yellow,
some red and some brownish particles.
In ultraviolet illumination it is notable that the glaze is
strongly fluorescent throughout the entire layer, but
even more strongly at the surface of the layer, where
it is most likely more degraded.
SEM-EDS analysis confirmed the presence of large
gypsum (calcium sulphate) particles, chalk (calcium
carbonate), which is finely distributed throughout the
whole paint layer and also containing larger particles,
aluminium hydroxide finely distributed throughout the
whole paint layer and few earth pigment particles.
throughout the whole paint layer, few earth pigment
particles

a. Normal light

b. Ultraviolet illumination

a. normal light

b. under polarisation

Fig. 6 Photomicrograph of a dispersed paint sample of the degraded redwood lake showing the yellow discolouration of some particles and some
colourless particles
Image taken by Pamela Betts, Culpeper Fellow at the Painting Conservation
Dept, NGA, Washington DC, 2005
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for Van Dyck to have chosen the cheaper redwood lake
for his sketch.
Another example of an unusually strong fluorescence
noted in a severely-faded red lake is the Drunken Silenus
supported by Satyrs attributed to Rubens’s studio and possibly partly executed by Van Dyck (National Gallery
London). 34 ‘While a purplish-coloured red lake …
remains strongly coloured, another red lake has faded
almost entirely from several areas of the picture.
Seemingly more brownish-red in tone, this colour was
used extensively in the eye sockets of both satyrs and the
old bacchante, as well as in other more shadowed areas
of their faces and flesh and its disappearance has left a
chalky, blanched colour that disrupts and in some cases
inverts the intended tonal modelling.’ 35 Unfortunately,
at the time the scientists at the National Gallery were
unable to identify the dyestuff in the lake by means of
HPLC, 36 but a deteriorated redwood dyestuff could very
well be present in these areas.
Another example in which brazilwood (a specific type of
redwood) was identified, is found in Raphael’s The
Ansidei Madonna, dated 1505. 37 A cross section of the
dark purplish paint of the underside of the roof of the
canopy contains two paint layers on top of the imprimatura. The lower layer is a thick, translucent yellow
containing brazilwood lake, and a little vermilion, black
and powdered glass. Here it was found that the brazilwood lake had faded and deteriorated to a yellow colour.
On top of this a thin layer containing a kermes lake is
present, which has more or les retained its red colour.
The illustrated cross section clearly shows a strong yellow-white fluorescence in addition to the faint pink fluorescence which can be related to the (partly) faded kermes lake. Curious are the two large particles in the centre which retain their red colour in normal light, but
also seem to fluoresce in ultraviolet illumination.38
Perhaps the large particle size has helped preserve the
colour, also given that it is in an intermediate layer.
Medium and/or varnish layer and large particle size only
slow down the fading process, but eventually the lakes
will still fade. In another painting by Raphael, The
Procession to Calvary, c. 1504-1505, deteriorated yellowbrown particles in Saint John’s pale pink coat, suggest
the presence of a redwood lake, though this was not confirmed by analysis. Again, on top of this a thin layer containing faded kermes red lake and vermilion.39

es on (oil) painting and the identification of materials
with the aid of analytical techniques are indispensable
in determining the authenticity of materials and the
nature of later additions. In the case of the Head of a
Young Man, the dating of the painting to the seventeenth century is confirmed and the attribution to Van
Dyck strongly supported. In addition the authenticity of
the fluorescent glaze was confirmed by analysis.
The degradation of the redwood lake is a possible explanation for the extraordinarily strong fluorescence noted
on the surface of the painting (as well as in cross section), although this needs further investigation. It is
likely that the yellow colour of the particles observed in
the cross section of the glaze in the Van Dyck sketch is
the result of this degradation. The same was noted in
the Drunken Silenus supported by Satyrs and the two
Raphael paintings discussed above, though the actual
presence of a redwood lake was only confirmed by analysis in The Ansidei Madonna. In the two large particles in
the cross section the red colour appears to be still present (though it is not clear whether these are kermes or
brazilwood lake particles).40 The smaller particles, like
those in the Van Dyck sketch, have severely deteriorated.
The question still remains whether the fluorescence is
actually inherent to the lake, or if it is a result of its
degradation. In communication with Jo Kirby (National
Gallery, London) it is known that flavonoid (yellow)
lakes - such as buckthorn and weld - in good condition
may exhibit fluorescence on the surface of a painting
and in cross sections. Much deteriorated cochineal and
brazilwood lakes, with little or no red colour preserved,
as well as deteriorated flavonoid lakes, may sometimes
fluoresce yellowish or whitish. The fluorescence we see
on the surface of the Van Dyck sketch and also in the
cross section thus may be explained by the presence of
the (deteriorated) redwood dyestuff.41
Where possible, analytical identification can help us
understand the nature of degradation associated with
certain lake pigments, giving further clues to a picture’s
original appearance. Naturally, future investigation to
identify (redwood) lake in glazes in other
sketches/paintings by Van Dyck is desirable. The subsequent question must be - was the use of redwood lake in
the seventeenth century unique for Van Dyck, or was its
use, as suggested by the sources, more widespread?

Conclusion
Our understanding of a painting must be deepened by
knowledge of the changes it has undergone - in this case
both in format and in colour. Acquaintance with treatis-
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Notes
1 Sir Anthony van Dyck, Head of a
Young Man, c. 1617-1618, oil on
paper later extended and adhered
to oak panel, 51 x 41.4 x 0.8 cm
(original sketch on paper, 26.7 x
36.5 cm), National Gallery of Art,
Washington DC, Gift of Adolph
Caspar Miller. Conservation treatment was carried out by Barbara
Schoonhoven under the supervision of senior painting conservator Catherine A. Metzger
(September 2003- December 2004).
2 A. Wheelock, Flemish Paintings
Catalogue, forthcoming 2005.
3 S. J. Barnes et al, Van Dyck: a
Complete Catalogue of the Paintings,
(New Haven/London, 2004).
4 Wheelock forthcoming 2005.
5 Barnes 2004, 17.
6 See for example Hercules and
Minerva fighting Mars, c. 1632-1635,
gouache and brush and brown ink
over preliminary drawing in black
chalk, on light brown paper, 37 x
53.9 cm, Département des Art
Graphique du Musée du Louvre,
and the Garden of Love, c. 16331635, pen and brown ink and greygreen wash over traces of black
chalk touched with gouache, on
paper, 46.3 x 70.5 cm, The
Metropolitan Museum of Art,
New York, A. Logan et al., Peter
Paul Rubens, The Drawings, The
Metropolitan Museum of Art, New
York, (New Haven / London, 2005),
288-289 and 260-261.
7 Barnes described the ‘rough’
works aptly: ‘…their slashing,
laden, dry brushwork, strong pri-
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mary colors, and the brutal naturalism could not have been more
different from the metallic
smoothness and coolness of
Rubens’ paintings in 1615, see S. J.
Barnes, ‘The Young Van Dyck and
Rubens’, in A. Wheelock ed.,
Anthony van Dyck, (Washington,
1990), 23.
8 W. Liedtke, Flemish Paintings in
the Metropolitan Museum of Art, vol.
I, (New York, 1984), 77-79.
9 Liedtke 1984, 78.
10 E. Larsen, The Paintings of
Anthony van Dyck, II, (Freren, 1988),
420, A21, where he describes the
painting as ‘a free study from the
nineteenth century, done probably in Germany by a Romantic
artist.’
11 Optical microscopy was carried
out by Michael Palmer, Scientific
Dept, NGA, Washington DC, 1999.
12 Peter Klein from the University
of Hamburg determined a felling
date between 1647 and 1653.
Internal report, Conserv. Dept,
NGA Washington DC, 1987.
13 J. S. Held, The Oil Sketches of
Peter Paul Rubens: A Critical
Catalogue, vol. I, (Princeton, 1980),
11- 14.
14 Held 1980, 12.
15 Wheelock forthcoming 2005.
16 Glue, gelatine, casein or even
skimmed milk were used to protect the paper from oil leaching
out from the paint, causing stains
and brittleness of the paper (personal communication with Paper
Conservator Judy Walsh, NGA,
spring/summer 2004). No contemporary sources are known to the
author, which describe the preparation of paper for oil painting.
17 Air-path X-ray fluorescence
(XRF) spectroscopy was carried out
by Kathryn Morales at the
Scientific Dept., NGA, Washington
DC, 2004. The Kevex 0750A spectrometer was equipped with a
barium chloride secondary target
and 6 mm collimators. The X-ray
tube voltage was 50kV, the current
was 0.9mA unless indicated otherwise on spectra, and the accumulation time was 200 seconds. The
data were stored on the Compac
Pro Signia PC Workstation in
library Paint11 by the accession
number. The XRF can not detect
elements lighter than sulphur
because it is an air-path instrument. Therefore pigments that
are composed of light elements,
such as ultramarine, lakes and
organic pigments, will not be

detected. Kathryn Morales,
Analysis report, Conserv. Dept,
NGA, Washington DC, 2004.
18 The analysis was carried out on
the surface of the painting by
Jean-Philippe Echard, research fellow in the Scientific Dept. studying the fluorescence behaviour of
oil paints under the supervision
of René de la Rie, NGA,
Washington DC, 2004.
Unfortunately there are insufficient reference data to be able to
interpret the results correctly.
Hopefully more research in this
field will yield possible interpretation in the future.
19 The colour of the fluorescence
is relative and also depends on the
filters that are used. In this case it
appeared yellowish-white, using a
Leica RMDX microscope fitted
with a Ploemopak with rotating
filter block: Filter Block D,
Excitation Range UV + violet,
Exciting Filter: BP 355-425, Beam
splitting mirror: RKP 455,
Suppression filter: LP 460, Filter
type, Excitation: IKP, Filter type,
Suppression F.
20 Gas Chromatography/Mass
Spectrometry was carried out by
Suzanne Lomax, Scientific Dept,
NGA, Washington DC, 2004. The
sample was hydrolyzed and
methylated to examine the fatty
acid and resin profile. Twenty _L
of trimethyl(_,_,_-trifluoro-mtolyl)ammonium hydroxide
(TMTFTH, TCI Americas, 0,5M in
MeOH) was added and the sample
was allowed to sit at room temperature overnight. The paint
sample was examined by gas chromatography/mass spectrometry
using a Varian Saturn CP3800 gas
chromatograph and Saturn 2200
ion trap mass spectrometer. The
30 meter DB-1 column (0.25 mm.
id) was temperature programmed
from 50° C (1.75 minutes) to 300° C
at 10° C/minutes. The column was
held at 300° C for 13.25 minutes.
The injector temperature was
maintained at 250° C and the flow
was 1.7 mL/min.
21 See R. White, ‘Van Dyck’s Paint
Medium’, National Gallery
Technical Bulletin, 20 (London,
1999), 84-88.
22 Oleic acid was found in both
paint samples, which could suggest that the oil has not completely dried. The presence, however, of
oleic acid does not necessarily
imply that the paint is not old. It
was also demonstrated in some
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paint samples of paintings from
the Oranjezaal in Huis ten Bosch
(Royal Palace) in The Hague, dating from the 1650s, using TMAHpyrolysis GC-MS at FOM-AMOLF,
Amsterdam. (e-mail correspondence with Annelies van Loon,
FOM-AMOLF Amsterdam,
October 2004.) Ken Sutherland
(Philadelphia Museum of Art) also
found oleic acid in some paint
samples from the Oranjezaal
paintings. Oddly those samples
came from paint layers that
(sometimes) contained lead-based
pigments and would therefore be
expected to accelerate drying and
oxidation. As opposed to young
paint films the effect of pigmentation on oleic acid levels in paint
films that are hundreds of years
old is unclear. (Ken Sutherland,
through e-mail correspondence,
December 2004). See also K.
Sutherland, Solvent extractable components of oil paint films, PhD
Thesis, (Amsterdam University,
2001), 86-87. It is not impossible
that the oleic acid detected could
be skin grease contamination.
(This was kindly suggested by
Klaas Jan van den Berg, conservation scientist at the Netherlands
Institute for Cultural Heritage
(ICN) in Amsterdam.)
23 The sample was dispersed in
Norland optical UV adhesive 63 in
order to be able to study its fluorescent behaviour with the aid of
a microspectrofluorometer.
24 The analysis was carried out by
Jean-Philippe Echard, Scientific
Dept, NGA, Washington DC, 2004.
Spectra were collected, but with
the present knowledge no conclusions could be drawn as yet (see
also note 18).
25 I’m very grateful to Michael
Palmer who carried out the scanning electron microscopy-energydispersive x-ray spectroscopy
(SEM-EDS) analysis, Scientific
Dept, NGA. Washington DC, 2005.
SEM-EDS was performed on one
cross section (R1340) using a JEOL
JSM6300 electron microscope fitted with an Oxford Link Pentafet
x-ray detector and Oxford INCA xray spectrometer. Examination of
the cross sections was facilitated
by using an Oxford Tetra
backscattered electron detector.
SEM-EDS particle identifications
are inferences based upon elements detected.
26 E. Hermens and A. Wallert,
‘The Pekstok Papers, Lake
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Pigments, Prisons and Paintmills’, in E. Hermens ed., Looking
through Paintings: the study of painting techniques and materials in support of art historical research, Leids
Kunsthistorisch Jaarboek, XI (Baarn /
London, 1998), 269- 294.
27 Hermens 1998, 271-274, especially note 5, 292.
28 I am grateful to Suzanne
Lomax at the NGA, who took the
sample and the Netherlands
Institute for Cultural Heritage
(ICN) in Amsterdam for analysis. I
am indebted to Maarten van
Bommel who executed the HPLCPDA-Fluor analysis, at the Dept.
of Research, ICN. Sample preparation: 50 ! HCL: H2O: Methanol
(2:1:1, v/v/v), 10 min. at 100˚C,
evaporate under nitrogen flow,
dissolve in 20 ! dimethyl formamide, centrifuge at 2000 rpm.

Equipment: HPLC with autosampler, PDA and Fluorescence detection, 10 ! injection. Compounds
were identified by comparison of
the UV-VIS spectra and retention
time with known reference material, whose data are stored in an
HPLC-software library.
29 Fluorescence detection is often
a more sensitive method.
Therefore smaller paint samples
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