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Mondrian in the Stedelijk Museum
Amsterdam:
Research and conservation of five
early abstract paintings

INTRODUCTION
The important modern art collection of the Stedelijk
Museum in Amsterdam contains five early abstract
paintings from the period 1920 to 1931 by Piet Mondrian (1872-1944).1 (Fig.1-5) In 2007 it was decided to
start a conservation project on these paintings because
of the poor condition of at least three of the canvases.
They presented severely damaged edges, discoloured
retouching and the original appearance of the paintings had changed mainly due to a later re-stretching
of the canvases. In addition, two of the five paintings
showed weakening of the yellow paint layers, and one
painting suffered aesthetically from a later varnishing.
All paintings needed conservation and were subject to
a serious overall diminishment of the aesthetic quality.
In order to conserve the paintings in a responsible way,
more research was needed into Mondrian’s painting
technique, its link to previous restoration treatments
and the current condition of the paintings. The following reports on this research and the carefully considered decisions made for the treatment of these works.
In addition the role of the frames, the actual treatment
of two of the paintings, and the manner of presentation to the public are discussed. During the whole process, we strived to approach the artist’s intentions as
closely as possible.
After a period of figurative works Mondrian’s imagery
became more and more abstract and hence laid the
foundation for the style that he named ‘Neo-Plasticism’ at the end of the year 1920. With that he indicated the break between his work from before and

1 Composition with yellow, red, black, blue and gray (1920), SMA (A 9864)
before treatment. © 2011 Mondrian/Holtzman Trust c/o HCR International.

after 1920 and focused entirely on non-figurative art.2
Mondrian lived and worked in Paris during the production of these works.3 The term ‘Neo-Plasticism’ is a
translation of the term ‘Nieuwe Beelding’ into French
that was then maintained in Dutch.4
The development of Mondrian’s Neo-Plasticism in the
first ten years is clearly visible in these five paintings.
Where the work Composition with yellow, red, black,
blue and gray of 1920 shows clear material signs of a
quest for form and colour, this searching accent is decreasingly evident in the later works. Changes in the
working process become discernable in the development of areas of colour and black lines, and the self187

2 Composition with blue, yellow, red, black and gray (1922), SMA (A 1996)
before treatment. © 2011 Mondrian/Holtzman Trust c/o HCR International.

made frames (an important aspect) also underwent
a change. From this, it became clearer which ideas
Mondrian abandoned and which he continued and refined or reinforced.
Furthermore, the works from this period show coherence regarding the materials and his attention to the
paint surface. His choice for sometimes cheap, and
consequently low quality materials, and the complex
layering that resulted from his searching method has
influenced the natural ageing process. For instance
many of the yellow and white areas are characterised
by craquelure due to the working technique. Fig.6
It may be assumed that this craquelure often gave rise
to structural treatments in the past. These treatments
were carried out in the first decades after his death
in 1944. As was first noted in the 1994 catalogue Piet
Mondriaan, there was then scarcely any interest in
Mondrian’s surface treatment and little attention was
paid to the edge finish and the frame. Borders were

4 Composition No.IV, with red, blue and yellow (1929), SMA (A 9916) before
treatment. © 2011 Mondrian/Holtzman Trust c/o HCR International.

3 Composition No. III, with red, yellow and blue (1927), SMA (A 1931) before
treatment. © 2011 Mondrian/Holtzman Trust c/o HCR International.
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drastically changed and frames lost and replaced.5 The
new element introduced by Mondrian, of allowing the
image and the painting surface to converge so that a
traditional form of framing was abolished, was not yet
sufficiently understood.
The research was initially based on existing literature
and restoration reports. In particular Piet Mondri-

an: Catalogue Raisonné of the Work of 1911-1944 by
Joop Joosten turned out to be an indispensable source
of information.6 Old photographs of the Mondrian
paintings and studios provided additional information as did notes about his working method in the
correspondence that Mondrian conducted with fellow artists, clients and friends.7 Where necessary, data
from other paintings from this period, and sometimes
beyond, have been compared in order to confirm
certain assumptions and render them more insightful. Exchange with colleagues has contributed to the
understanding and knowledge of the artwork. For
the technical research the paintings were examined
with the naked eye, the stereomicroscope, and with
‘non-destructive’ research techniques such as ultraviolet light (UV), backlighting, raking light, infrared
reflectography (IRR), X-ray fluorescence spectroscopy
(XRF) and radiography (X-ray). In only one case was it
necessary to do ‘destructive’ research through taking

5 Lozenge composition with two lines (1931), SMA (1988.1.16) before treatment
© 2011 Mondrian/Holtzman Trust c/o HCR International.

I. MATERIAL AND TECHNOLOGY

6 Craquelure in yellow area of Composition No.IV, with red, blue and yellow
(1929), SMA (A 9916).

paint samples.8 This culminated in a technical overview of the 1920-31 period and a treatment proposal
for the five paintings.
Three of the five paintings have changed sizes due to
past restorations. While it was desirable in all cases to
return the paintings as close as possible to its original
form, it was initially unclear whether this would be
possible. In all cases, the technical possibilities were
explored step by step.

All five paintings have a title that reflects the colours
of the composition. There is an apparent shift from the
use of primary colours with grey and black in the beginning (1920 and 1922) to pure primary colours and
white. Only white and black are used in the last work
of this series. There are fewer defined areas in each
subsequent composition and the ends of the lines shift
from near the edge, to the edge and finally over the
edge of the stretcher.

PAINTINGS
Support
Mondrian used canvas on stretchers for his Neo-Plastic
paintings.9 The canvases all came from different rolls;
only those of 1927 and 1929 have the same thread count
but the grounds are different. The ground of the 1927
canvas is artist applied whereas that of the 1929 painting is industrially applied, which makes it unlikely that
they originate from the same roll. Furthermore the sizes
of the paintings during this period are very diverse.
189

7 Verso of Composition with yellow, red, black, blue and gray (1920), SMA
(A 9864).

Four of the canvases are still mounted on their original
stretchers. Only the stretcher of Lozenge composition
with two lines (1931) had been replaced earlier.10 The
four original stretchers differ in all respects: the size,
thickness and width of the slats, the beading, corner
joints, the original pegs and the presence or absence
of cross bars. Fig.7-11
Only two of the five canvases, the works of 1920 and
1922, still show the original mounting with original
nails. The canvas of 1920 shows cusping along the upper edge, which does not correspond with the current
attachment, thus it must have been attached a second time. The old nail holes are painted over and this
paint layer seems to be part of the original build up;
the distance between the nails with which the canvas
is mounted varies. The upper stretcher slat bulges out
slightly to the right and is slightly shorter on the left.
With the canvas of 1922, all four turned edges show
differences on the reverse; the upper right is stretched
tightly, the lower edge is scarcely stretched and a piece
has been cut out from the upper left turned edge. Fig.8
The canvas has cusping on the right that does not correspond with the current attachment. This indicates
a second mounting. As the recessed strip frame is
attached to this construction and shows no signs of
change or later addition, one can conclude that the
190

mounting of the canvas was executed by Mondrian,
or at least during his painting process. These characteristics are typical of Mondrian’s method. The other
three paintings have been remounted in the course of
previous treatments.
The above illustrates that the materials and the sizes
used differ per painting. The ordering of irregular
sizes probably would have been more expensive as
stretchers often had standard sizes. Yet it is known
that Mondrian did not have the financial means to be
very discerning about materials in this period.11 He
probably collected his materials only when needed.
Precisely because of financial constraints he probably
never bought more than absolutely necessary. That
does not mean to say that he attached no importance
to the form and dimensions of the material. These
were essentially important for him.
Subsequently the question arises of the order of Mondrian’s work process.12 Perhaps he began designing
his composition with charcoal on a non-stretched
canvas, and only when he was satisfied with the basic
design did he determine the size of the paint surface.13
Technically it is very difficult to paint straight lines
on a non-stretched canvas that will remain straight
after stretching. It is notable that Mondrian in this
phase was already concerned about the composition,
which in many cases, once stretched, he modified and
changed with paint. In one case it is known that Mondrian made a large drawing with charcoal on paper before ordering the stretcher; Study for TABLEAU I. In a
letter to Theo van Doesburg on 15 June 1920 he writes,
“I have set up a large canvas on paper, so as to try the
effect before having the stretcher made. As far as it is,
it looks already wonderful. I let it rest now and start
working on smaller ones first.”14 Perhaps he needed an
additional process prior to starting on a new canvas in
the beginning of this still new and exploratory phase
of his visual language of Neo-Plasticism. There are no
such sketches known from his later work.
In a 1928 letter to Gerard Hordijk (1899-1958), a
Dutch artist who in 1927 moved into a studio on the
26 Rue du Départ, Mondrian describes the process of
an experiment with Keimverf. ”…With Keimswhite I
have coated, sanded and coated again an ungrounded
linen canvas, but at stretching it cracks.”15 Although

this concerns an “experiment”, it shows that Mondrian
did stretch canvases himself.
Lefèbvre-Foinet was Mondrian’s biggest supplier of
artist materials in Paris.16 Various works from the period 1920 to 1931 bear labels from Lefèbvre-Foinet on
the canvas turn-over or the stretcher and, in one case,
on the back of a frame.17 No such labels have been
found on the five paintings in the Stedelijk Museum.
Stamps appeared on the reverse of Mondrian’s canvases starting in 1932.18 The neatly centred stamp on the
reverse of so many works could indicate that these canvases were purchased pre-stretched in that period.19 A
testimony of Lefèbvre-Foinet shows the guiding hand
of Mondrian in the making of his stretchers: “Mondrian said not a word, he came to order his stretchers,
then he came and got them with his ruler to check that
no error was made”.20 From this description it is not
clear whether the canvas was on stretchers or not, nor
which period it refers to.
The various descriptions and indications during the
1920s make it difficult to form a clear picture of his
methods. Probably there is no question of a definite
method in this period. The great variety in the thread
count and the differences in ground and shape of the
canvases of the five studied works indicate the possibility that his methods were subject to change in the
1920s. It also may suggest that he worked on materials
that were readily to hand. It is probable that Mondrian
bought both stretched and loose canvases in this period, thus indicating that he (still) had no fixed method
of preparing his supports.

8 Verso of Composition with blue, yellow, red, black and gray (1922), SMA (A
1996).

Ground
The ground of the works from this period covers the
same area as the picture size, the tacking edges and
in some cases, the turned canvas edge on the reverse.
The canvas Composition with blue, yellow, red, black
and gray (1922) is grounded by hand. The ground continues over the tacking edge and the reverse, also on
the upper and left sides, that could indicate that Mondrian initially had a larger size in mind, or, in any case,
had not imagined the final size when he applied the
ground. Fig.8 It is in any case certain that the canvas
was not grounded on this stretcher. This corresponds
with the notion that Mondrian had not yet determined

9 Verso of Composition No.III, with red, yellow and blue (1927),

SMA (A 1931).
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10 Verso of Composition No.IV, with red, blue and yellow (1929), SMA (A 9916).

the size of the canvas at the start of the process. The
ground of Composition No.III, with red, yellow and
blue (1927) was manually applied. All tacking edges
are grounded, but on the reverse the left-hand side
turned edge is not grounded. Fig.9 That Mondrian
grounded his tacking edges is in line with his idea that
the sides were a part of the work.
The paintings of 1920, 1929 and 1931 were grounded
industrially. This is apparent on the rear of the canvas
due to the uniformity of the layer and the fact that it
covers the entire canvas.
XRF was used for the pigment analysis of the five
paintings. The ground on the reverse (no paint layers)
was analyzed on the painting Composition No. III, with
red, yellow and blue (1927) with this technique. This
analysis indicated a ground with zinc white, chalk or
gypsum, a little lead white and very little barium sulphate.21
Grids and underdrawing
A number of Mondrian’s Neo-Plastic paintings were
previously examined by infrared reflectography
(IRR).22 Carbon containing materials absorb infrared
light and can thus be detected by this analysis method.
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In this way some underdrawings and changes in composition under the paint surface can be made visible.
In Composition with yellow, red, black, blue and gray
of 1920 in the Stedelijk Museum and Composition with
red, yellow and blue of 1921 in the Gemeente Museum
Den Haag (GMDH) the presence of grids have thus
been revealed.23 A ‘Grid’ here is a regular pattern of
horizontal and vertical lines. By placing a strong light
source behind the painting, the grid on Composition
with yellow, red, black, blue and gray (1920) is made
clearly visible. Fig.12 Short, thick lines along the upper and right edges were probably determined with a
ruler to mark their positions.24 This could mean that
making a grid in this period was part of the painting
process. Yet it seems to have no connection to the final composition of the works. Mondrian possibly used
such a grid to ensure that he could paint the black lines
straight: it has its origins in his grid-shaped checkerboards of 1919. The first Neo-Plastic works seem to
be the result of a journey during the painting process
rather than a preconceived form.25
IRR examination of Composition with blue, yellow, red,
black and gray of 1922 in the Stedelijk Museum showed
no grid, neither did the other paintings.26 After 1922
Mondrian had probably definitely abandoned his use of
the grid under his Neo-Plastic compositions.27
In preparation for the painting phase of his Neo-Plastic
work Mondrian drew the composition with charcoal
on the canvas.28 This drawing should not be confused
with the previously described grid, but should be considered as an indication for the composition to be
painted, which was achieved by shifting strips of paper
about.29 Under IRR however these underdrawings (if
any) cannot be made visible when they lie under the
black paint lines, which is often the case. Yet we have
been made aware of this method through descriptions
by Mondrian’s biographer, Michel Seuphor (19011999) and on the basis of unfinished paintings.30
Working processes
The much-cited description by Michel Seuphor who
regularly visited Mondrian’s studio on de Rue du Départ reveals something about his painting process in
the 1920s. “The actual work was done on the table. It
stood in front of the large window facing the Rue du

11 Verso of Lozenge composition with two lines (1931), SMA (1988.1.16).

12 Transmitted light image of detail of Composition with
yellow, red, black, blue and gray (1920), SMA (A 9864).

Départ, and was covered with a canvas waxed white
and nailed to the underside of the boards. I often
surprised Mondrian there, armed with a ruler and
ribbons of transparent paper, which he used for measuring. I never saw him with any other working tool.”31
Seuphor’s description probably dates from around
1926/27 when their contact was very intensive.32 Seuphor also tells us that the easel was mainly used to display the finished painting.33
Other sources supply information on the painting
equipment: a collection of flat brushes of different
widths, some palette knives, palettes, tubes of paint,
a tin for binder or solvent, a magnifying glass, and
the flat metal bar, visible in a portrait of Mondrian by
Rogi Andre (1905-1970).34 Mondrian painted against
the bar to achieve straight lines, which also resulted
in raised paint edges. This is nicely visible in Lozenge composition with two lines (1931). Fig.13 The fact
that he did not use a ruler but a straight edge illustrates his intuitive approach. Mondrian admitted to
Van Doesburg, “…I work from intuition, which I told
Vantongerloo as well, but I do think that, generally
speaking, the theoretical can be of great importance
for New Plastic.”35 The distance between two parallel
lines is never exactly the same yet this discrepancy is
unnoticeable to the eye. Mondrian was a seeker who
changed the plan of his compositions while painting

them. He sometimes worked for months on one painting, not continuously but in stages. This is deduced
from his correspondence with clients and acquaintances in which he casually talks about his painting.
The letters to the client Oud written concerning the
painting Composition with blue, yellow, red, black and
gray of 1922 are a good example. “Your little canvas
and the one for Van Lohuizen are now making progress too. The last layer has now been applied, but in
between they must dry each time for a while for the
sake of solidity. Because of the trouble and worries
it took a long time. Will you please explain it to Van
Lohuizen too and tell him that it is nearing its end.”36

13 Raised paint edge on Lozenge composition with two lines (1931), SMA
(1988.1.16).
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15 Alteration of black line visible in paint layer at top of Composition with
yellow, red, black, blue and gray (1920), SMA (A 9864).

14 Detail of thin black paint on canvas in Lozenge composition with two lines
(1931), SMA (1988.1.16).

Mondrian will probably have made many paintings in
batches. In the period 1920-1931, except for that of
Seuphor afterwards, there is no evidence from visitors
who happened upon Mondrian at work. In the photographs from this time there is never work in progress
visible on the easel or wall. He often worked on several pieces at once, with which he worked out an (new)
idea and which subsequently share many similarities.37
During these activities, he led a secluded life and received few visitors.38
X-ray photography reveals that the place for the black
lines was initially temporarily reserved and not immediately filled in with paint. It is also clear that the
lines were not painted over the painted surfaces, but in
between. The paint layer of the black line is very thin
and smooth compared to that of the coloured areas.
Hence the canvas texture remains visible. Fig.14 The
final line width was achieved only after seeking. This is
also evident in black or colour corrections at the interfaces. Raking light clearly shows that the black lines in
the works of 1920 and 1927 were changed during the
painting process. In the 1920 work, Mondrian drastically shortened the upper horizontal line at a later
stage. This line originally ran through the horizontal
yellow area at the upper edge to the white area; the
structure of the complete line can still can be seen in
the paint surface. Fig.15 This painting was completed after a lengthy quest: nearly all the colours were
changed during the journey, as is evident at the edges
of the colour areas, and many lines were moved.39 For
example at top left, a line was shortened with a thick
194

16 Shortened black line by light-blue paint in Composition with yellow, red,
black, blue and gray (1920), SMA (A 9864).

light blue stroke. Fig.16 In the painted composition
the lines end just before the edge of the painting.
Composition No.III, with red, yellow and blue (1927)
was damaged in March 1927 after being put in the
laundry after exhibition in the Hollandsche Vereeniging. Mondrian repaired the damage himself: “…my
work had been stacked together in such a way that the
nails protruding from the back of the frames to tighten
the canvas had penetrated the still soft paint, and one
was torn. Except for that last one, I repainted the others within a month, and now I comfort myself with
the thought that they have ripened in the process.”40
This description raises the probable notion that repair
was not simply limited to repainting but that (small)
changes were also made to the painting. The lower
three areas were possibly repainted by Mondrian in
this context: all areas end with vertical brushstrokes
except for the lower three where the brushstrokes

run horizontally. The X-ray photograph shows that
the lower left white area was at first not painted white
because significantly more radiation passes through
there than in the other areas, probably of lead white.41
Fig.17 Possibly the white and the yellow areas changed
places: this suspicion is reinforced by traces of yellow
in the lower left white area.42 The result is more dramatic than the former composition.
The X-ray photograph of Lozenge composition with
two lines of 1931 shows a third black line was once intended but not carried out in the final result.43 Fig.18
It can also be surmised that the horizontal, thicker line
was initially thin and then widened at a later stage.
The square where the two lines cross, both created
by painting along a slat, is emphasised by the built
up paint. The wider, horizontal line was painted over
the narrower line.44 César Domela said of Mondrian’s
method in the 1920s, “if the black line was too thick,
he’d take a piece of white paper, or a paper of about

18 X-ray of detail at the right side of Lozenge composition with two lines (1931),
SMA (1988.1.16).

the same colour as the colour planes next to that line,
and then pasted it onto the canvas, and then held it at
a distance to see ‘is the line the way I want it or not.”45
The use of colour

17 X-ray of Composition No.III, with red, yellow and blue (1927),
SMA (A 1931).

Mondrian restricted himself to the primary colour areas of blue, red and yellow in his Neo-Plastic works.
Initially he combined these with t he so-called noncolours of black and white. Until the course of 1922
he also used grey, a transition from the works of the
previous period in which he used much grey and noncolours. Although essentially all primary, a difference
does exist between the colours Mondrian used. The
colour tones, shading and saturation differ. This is
partly explained by the difference in layer build up of
the painted areas where shining through plays a role in
semi-translucent layers. All the blue areas of the five
paintings have a different build up of layers. The canvas of 1920 has a black undercoat and a blue surface
layer. In the canvas of 1922, the blue area was formed
by layering two different tones of blue. Other areas of
colour also appear to be composed of different layers.
The red of the 1920 painting is composed of layers of
brown-red, orange and red, while the 1922 painting is
made up of red over a less vibrant red layer. The yellows used range from light yellow to buttercup yellow.
Tiny blue particles are visible in the yellow surface
layer under strong microscope magnification. Here
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Mondrian mixed a small amount of blue through the
yellow to achieve the desired colour.46
In his story about Mondrian, Seuphor describes his
use of colour: “Piet did not just want a special blue,
he wanted real blue. And real red and real yellow. He
never actually found them. It always turned out differently, but he always sought the most authentic
colour possible. In ‘28 and ‘29 I painted many works
in gouache. I still have two large gouaches from that
time. I asked Mondrian, it must have been late ‘28,
where I could find the best gouache. He gave me an address of a little shop in a small street that opened onto
the Boulevard Raspail.47 ‘In that shop’, he said to me,
“by there you’ll find all shades of red, blue and yellow.
Unbelievable how many different reds there are. And I
found mine there. I have this shop to thank for the red
I now use. It is, I believe, really the best men can find.’
For him there was an absolute red, an absolute yellow
and an absolute blue. And he searched for them. And I
think that he was never satisfied.”
“At one point he had colours that were too cheap. He
had no money and had to live. You know that it was
very difficult for him. Piet went hungry. I know that
only too well. Thus, because he must paint, he bought
colours that were too cheap. And these have changed
over the course of time. Especially yellow. The Mondrian yellow turned green, the green that he hated. In
Museum Boymans-van Beuningen a Mondrian hangs
titled Composition with green that is stated in the catalogue. You can shout all you like that it is impossible
that Piet painted it like that but they will not believe
you. It is green because it turned green. Pauvre [poor]
Mondrian!”48
Paint layer
The carefully applied paint layers often provide a clear
enough view and insight into the build up of paint layers in the colour areas when examined by the naked
eye and stereomicroscope. Therefore, but primarily
for ethical reasons, it was consciously chosen not to
carry out destructive methods by taking paint samples
only for the sake of research. Hence all observations
are based on non-destructive research.49
The paint structure in the five paintings of this period
usually consists of two or three layers, which were
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often applied over each other in a crisscross fashion,
horizontal on vertical or vice versa. Fig.13 Sometimes
there are also two layers applied in the same direction,
as is visible at the edges of the colour areas. This build
up of layers provided the possibility to adjust the colour and space between line and colour area.
Local differences in the thickness of the paint make it
possible to trace changes, such as earlier positioning
of lines and areas of colour. Raking light shows such
characteristics and changes more clearly. Sometimes
the layer structure is visible on the edges of colour areas. With strong microscope magnification it is often
possible to determine the order in which the paint
layers were applied without having to make cross sections of paint. Cracks in the paint surface can be satisfactorily studied in this way. Sometimes the cracks
continue through different paint layers, thus making
the colours of the lower paint layer visible.
Analyses carried out on a paint sample from the 1920
painting from the Stedelijk Museum show oil-based
paint.50 In the 1928 letter to Hordijk Mondrian confirmed the use of oil paint. “I hope it goes well with
your work on the mural. I also think that mineral paint
would be good for it but it won’t work on canvas. ....
Then I tried the red anyhow but it is not glassy, quite
the opposite, as if it is a fabric. Not a single advantage
over oil paint which is why I will stick with it.51
The areas of colour vary in texture. Brush traces are
clearly visible in most cases. A number of these were
applied at right angles, not only in the topmost paint
layer but also in the layer underneath. These structured areas were alternated with smooth, almost
structure-less areas. Among these five paintings there
was no development discovered from ‘structure’ to
‘structure-less’ or vice versa. Composition with yellow,
red, black, blue and gray of 1920 as well as Lozenge
composition with two lines of 1931 show paint surfaces
with obvious brush texture. Fig.13 The grey areas in
Composition with blue, yellow, red, black and gray of
1922 are relatively smooth as is the red in Composition
No. III, with red, yellow and blue of 1927.
Roth testified that Mondrian sometimes burnished
painted surfaces to reduce traces of brush strokes that
reminded him of his naturalist period and the personal style from which he wished to escape.52 The smooth

surface of some areas is however not always due to
such treatment, but sometimes restorations, as in the
case of Composition No. III, with red, yellow and blue
of 1927. Here the large white area was burnished by
the lining process.53 Fig.19
The above illustrates how difficult it is to distinguish
between intended effects achieved through the work
method of Mondrian himself, and those caused by restorations. It demonstrates how carefully one must be
in attributing certain surface characteristics to material and technique or to changes caused by time and
restorations. Sometimes an accurate description is the
only correct option.
According to César Domela, Mondrian used his paint
directly from the tube. This would certainly have been
the case now and then, but it is impossible that he
achieved the many colour nuances directly from the
tube.54 He used subtle varying tones of white and grey
to reduce the illusion of space as much as possible.55
Simply by studying the paint surface microscopically,
it is easy to see how the areas of colour are not made
up of pure colours. The yellow area in Composition
No.III, with red, yellow and blue of 1927 contains particles of blue pigment. This use of a yellow paint with
a tiny amount of blue mixed in has also been determined by analyses of paint samples from yellow areas
in one other painting as well.56
Pigment identification
The purpose of pigment identification in this project
was limited to obtaining information necessary for
conservation treatment and to gain more insight into
Mondrian’s painting technique.57 Non-destructive
methods were preferred and in only one case was a
paint sample taken for analysis.
As is well known, a characteristic fluorescence of
pigments on the paint surface can be observed with
UV-light. Cadmium yellow fluoresces orange, and
cadmium red rose-red under UV-light; this fluorescence was observed on almost all yellow and red areas. Mondrian used both fast drying lead white and
the slower drying zinc white pigments, or a mixture of
both. A zinc white containing layer fluoresces yellowgreen and lead white blue-purple under UV-light, thus
clearly recognisable.

19 Burnished surface in Composition No.III, with red, yellow and blue (1927),
SMA (A 1931).

A number of the pigments Mondrian used in Europe
have been identified:58 lead white, zinc white, synthetic ultramarine, chrome yellow, cadmium yellow and
cadmium red in various tones. The areas consisting of
the latter two were often mixed with lead white. This
certainly promoted stability but despite that, the coloured areas with cadmium yellow and cadmium red
are mostly in a poor state.
Cooper and Spronk describe that additives like lead
white, zinc white and synthetic ultramarine to cadmium yellow resulted in various yellow tones. Underlayers of chrome yellow mixed with lead white and top
layers of cadmium yellow with zinc white, lead white
and a little blue have been found.59 Van Asperen de
Boer observed that the cadmium red pigments are
mixed with lead white and/or zinc white. Often a
darker red covered a more orange paint layer.60
X-ray fluorescent spectroscopy (XRF) was a supplementary research method carried out next to UV-light
radiation in the investigation and identification of pigments in Mondrian’s works at the Stedelijk Museum.61
With conservation in mind, paint samples were only
taken from the yellow area of Composition with yellow, red, black, blue and gray (1920).62 The condition
of this paint layer was serious enough and, moreover,
sufficiently representative of many of Mondrian’s yellow areas to justify sample taking. This analysis immediately provided more insight into the use of material.
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The white pigments
Both lead white and zinc white were used in the analysed paintings. The white area in the painting of 1920
contains mainly the opaque, fast drying lead white,
while in the last painting of this series, Lozenge composition with two lines (1931), zinc white is chiefly present in the top white paint layer. In Composition No.III
(1927) and Composition No.IV, with red, blue and
yellow (1929) a mixture of zinc white and a little lead
white is present in the white paint layer in the white
areas. The spectra of the white areas on the two paintings are almost identical, which shows that a similar
paint was used for both.
In a letter to Bremmer of 4 May 1917 Mondrian commented on his dissatisfaction with cracks in ‘the white
ground’. He put forward a number of possible explanations; “owing to all the searching but also because the
white would not dry in the cold and the place could not
be heated enough; perhaps, too, because for the first
time I used zinc white instead of Crems white. Fortunately the colours remain intact.”63 This reveals that he
was not entirely familiar with the technical cause of
shrinkage cracks. This letter clearly shows what Mondrian thought about the craquelure; nevertheless colour
was the most important aspect. It would seem that he
chose zinc white for the colour rather than the drying
speed.
The red pigments
In the red area of Composition with yellow, red, black,
blue and gray of 1920, mercury was analysed next to
zinc as the main element. These elements indicate
the presence of the red pigment vermilion (mercury
sulphide). The top layer has clearly darkened at the
surface. The darkening of vermilion is an irreversible
degradation phenomenon caused by light.64 Cadmium
red (cadmium selenium sulphide) is present in the red
areas of the other paintings.

20 Degraded paint surface of yellow area on Composition with yellow, red,
black, blue and gray (1920), SMA (A 9864).

cadmium yellow, in the yellow pigment itself, or as
cadmium zinc sulphide.65 The type of cadmium yellow used – a cadmium sulphide or a cadmium zinc
sulphide – cannot be determined with XRF.
The condition of the yellow paint in Composition with
yellow, red, black, blue and gray (1920) raised questions. Fig.20 The yellow paint is in a poor state in many
of Mondrian’s works.66 In a number of cases it is a matter of cadmium degradation, a phenomenon characterised by colour change and fading and a reduction
in cohesion of the paint resulting in a powdery and
fragile surface. The causes of cadmium sulphide yellow
degradation have been researched and it seems that
treatment with moisture or even high air humidity can
promote degradation.67

The yellow pigments
The element cadmium was found in all yellow areas,
which indicates the presence of cadmium yellow. Zinc
was detected as the main element in all yellow areas,
except for the painting of 1920. In the yellow paint
layer, zinc could be present in zinc white, mixed with
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21 Light microscope image of paint cross-section from yellow area on Composition with yellow, red, black, blue and gray (1920), SMA (A 9864). At the top, 2.
16 cm from the right. (sample number 2007-057/1) CHA.

Microscope analysis of a paint cross section from the
edge of the topmost yellow area on Composition with
yellow, red, black, blue and gray (1920) revealed three
layers, of which the topmost was titanium oxide, cadmium yellow, barium sulphate or cadmopone yellow.68
This layer also appeared white and brittle in cross section.69 Fig.21 The observed fragility of this paint layer
has consequences for the conservation and treatment
of the painting.70 The terminus post quem dating of
titanium oxide suggests that the paint layer was probably added later.71 The paint cross section shows that
the two lower yellow paint layers are in good condition and are neither brittle nor white. Both contain
cadmium yellow mixed with lead white. Mechanical
damage possibly was the reason for applying the third
layer rather than the condition.72
The paint layers on the other paintings where cadmium yellow is used vary in condition. All are marked to
varying extents by a whitish appearance. The yellow on
the 1929 painting seems to be more brittle and fragile.
The blue pigments
In the paintings of 1920 and 1922, no elements were
found in the blue areas to explain the blue colour.
Given that elements lighter than potassium cannot
be detected by XRF, possibly ultramarine blue (aluminium silicate and sodium sulphides) was used. This
blue pigment was mixed with zinc white or lead white.
He also mixed this pigment through the light-grey areas as well as through several yellow areas to a lesser

extent. On the other hand, another blue pigment was
found on the two later paintings of 1927 and 1929.
Here the elements cobalt and tin were detected, indicating the blue pigment cobalt blue.73 The blue areas
are often built up out of two or three layers. There is
often a darker blue layer painted over a lighter blue
layer. Fig.22 This is evident on Composition with blue,
yellow, red, black and gray (1922).
The black pigments
No elements were detected on the paintings of 1920
and 1922 that indicated black pigments. The black colour probably consists of carbon black or some other
organic black pigment given that carbon cannot be
detected by XRF. Calcium and phosphorous were
detected on the 1929 and 1931 paintings, indicating
bone black.74
Varnish
Mondrian did not apply varnish to the whole surface
of his Neo-Plastic paintings, only to the black lines.
The black lines on the five paintings fluoresce green
under UV-light, which indicates a varnish based on
a natural resin. The UV-fluorescence also shows how
the varnish layer was applied to the black paint with a
brush and that it stops at the edges.75 Fig.23
On 10 July 1920 Mondrian wrote to Theo van Doesburg about a remark of his client, Salomon Slijper: “…
that the black in his work was treated differently than
the other colors. …you know I made that shine, it’s like
a coffin otherwise.”76 The black lines must fall back as
much as possible between the blocks of colour, they
function as dividing lines for the colour areas, not as
outlines.77

FRAMES

22 Detail of blue area with underlying paint layer on Composition with blue,
yellow, red, black and gray (1922), SMA (A 1996).

Framing was closely bound with the total development of Mondrian’s work in which the connection
between image and surface continued to play a large
role up to the end. The framing and the sides of the
canvas are inextricable parts of the abstract paintings.
His work is affected by changing or omitting them. For
the purpose and meaning of correct conservation it
is therefore important to have insight in the develop199

23 UV-fluorescence of varnish on black lines of Composition No.III, with red,
yellow and blue (1927), SMA (A 1931).

ment and the meaning of this ‘holistic’ approach. Not
all the paintings still have their original frames. They
have been lost during restorations, through change of
owners, ignorance and changes in taste. Not all the
paintings had a frame initially.
The catalogue of complete works by Joosten includes
an overview of Mondrian’s development of frames.78
An image of the original appearance of the frames of
the five Stedelijk Museum paintings has been formed
based on this overview, together with archival photographs, physical evidence on the frames and edges of
the paintings, and letters written by Mondrian.
In 1920 Mondrian exhibited three works without
frames at the La Section d’Or in Paris. To Van Doesburg he wrote: “I forgot to write you that I like my
things better without wooden strips around them;
when they are hanging, the nails won’t matter, or else
you will give them a lick of gray-white paint, won’t
you?”79 Composition with yellow, red, black, blue and
gray of 1920 is one of these paintings, and does indeed
have grey tacking edges.80 Fig.24 Nevertheless, at the
start of treatment in 2007 the painting had a white rebated frame dating from the beginning of the 1980s.81
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In a letter of 1921, the client Oud complained that
the paintings were difficult to handle without a frame.
Mondrian replied that he preferred them without
a frame but that he could frame them with recessed
strips as he did before the war. He clarified his intention with sketches. “As for the framing of the canvas, I
would advise against it. I think Does painted the nails
gray; if not, it could still be done. My works are best
without frames. But if that gentleman wants to dress it
up a little, it could be done like I used to do it by nailing
a thin wooden strip (the thickness of a ruler, like this
[drawing] against it [drawing] […]. This drawing is not
very clear, but you will understand. The strip could be
mat-gilded or white or gray.”82
Mondrian applied the recessed strip frame along the
tacking edges already in the 1910s: at first flush with
the painting surface and later a little further back.
He strove for a form of framing that complimented
that which he wished to express in his work: a twodimensional picture. As Joosten it once evocatively
described, “Averse to the depth effect, with the flushed
and recessed strips Mondrian swept the traditional rebated frame off the painting”.83
Typically, Mondrian continued not to frame his work.
Some works were still framed, probably by order of the
buyer.84 The recessed strips with butt-joints were used
up until 1937, with the exception of a number of works
of 1922 and 1923 with mitred corner joints, including
Composition with blue, yellow, red, black and gray of
1922.85 Fig.25 The butt-joints are usually systemati-

24 Grey tacking edges on Composition with yellow, red, black, blue and gray
(1920), SMA (A 9864).

cally applied horizontally or vertically. Length generally is preferred over shorter pieces, although there are
a few exceptions in which a corner deviates from the
pattern. It is a way of using material to the optimum.
It could also be an aesthetic choice to cover the longest side with the longest strip, to hence emphasize the
long form versus the short form. Composition No.III,
with red, yellow and blue of 1927 originally had a light
recessed strip frame, vertically butt-joined. Fig.26 This
frame was unfortunately exchanged for another strip
frame, also recessed but horizontally butt-joined.86
From 1928 onwards, Mondrian gave his paintings
back frames. “So far as I know, I was the first to bring
the painting forward from the frame, rather than set
it within the frame. I had noted that a picture without a frame works better than a framed one and that
the framing causes sensations of three dimensions. It
gives an illusion of depth, so I took a frame of plain
wood and mounted my picture on it. In this way I
brought it to a more real existence.”87 The oldest back
frames have mitred corner joints such as on Composition No.IV, with red, blue and yellow of 1929. Fig.4
Although original in materials, the frame lost its shape
during restoration in the 1950s.88
In the last quarter of 1930 all corners of the frames
were butt-joined and in nearly all cases the vertical
elements clamped the horizontal in place. This was
undoubtedly in order to avoid the visually disturbing
effect of a diagonally cut frame.89 Lozenge composition with two lines of 1931 originally had a double strip
frame with the corners butt-joined. The direction dif-

25 Mitred joints of the frame on Composition with blue, yellow, red, black and
gray (1922), SMA (A 1996).

26 Vertical butt-joined corner of the original
frame on Composition No.III, with red, yellow and
blue (1927), SMA (A 1931).

fered each time between front and back, except for
the right side. At the start of treatment in 2007 the
painting had only the foremost element of the original
frame that consisted of four thickly repainted recessed
strips. 90
Mondrian used cheap and readily available materials for the frames. The construction suggests that he
made, mounted and painted them himself.91 They are
often imprecisely attached to the edge with a few millimetres out of line.92 He simply painted the nails on
the tacking edges where they were not covered by the
frame. The nails used to attach the strips are often unevenly spread.
The sizes of the strips varie a little, sometimes the
frame profile was square, sometimes rectangular. The
traces of paint on the frames show that Mondrian first
attached the frames and then painted them, sometimes before the painting was finished such as in with
Composition with blue, yellow, red, black and gray of
1922. There traces of the yellow paint application are
visible on the frame. Fig.27

27 Trace of yellow paint on the frame of Composition with blue, yellow, red,
black and gray (1922), SMA (A 1996).
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II. IMPACT OF EARLIER RESTORATIONS
After World War II, attention for cultural heritage revived and many art works, also in the Stedelijk Museum, were restored.93 Exhibitions provided an extra
occasion to add new frames, as is the case with the
works of Mondrian.94 Old photographs providing a
comparison with the present state of Mondrian’s work
show the enormous and often negative effect of the
post-war restorations on his abstract work.
The frequent problematic condition of Mondrian’s
paintings is, in the first place, due to his choice of materials and work method. Some pigments, particularly
yellow in the case of these paintings, have become
brittle. Furthermore, especially in the beginning of the
1920s, he often painted over paint layers that were not
completely dry which led to drying cracks and problems with interlayer adhesion. Amongst other reasons,
this is why so many of his paintings have been lined,
which is also the case with three of the five paintings
under discussion. In all cases, this treatment had a
great impact on the condition of the paintings. In the
process of flattening the canvas edges during the lining application, they were crushed and paint loss occurred. The damage that resulted from this treatment
was then repainted to disguise it, particularly on the
areas of colour that extended to the canvas edge. The
retouching is visually recognisable because it is discoloured and the texture is different to the original paint.
Fig.28

28 Overpainted edges on Composition No.III, with red, yellow and blue (1927),
SMA (A 1931) B190
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The paintings were subjected to pressure and heat
during the wax-resin lining.95 In some cases, the higher areas of paint were flattened by too high a pressure
or temperature, so the crisp brush strokes were lost
resulting in a less lively surface.
With re-stretching, the addition of the extra canvas
and the mass of the wax-resin paste prevented the formation of sharply folded edges. Hence the original size
of the paintings was changed and frames and underframes have been lost and replaced.
Mondrian did not varnish the painted surfaces of his
abstract works, except for the black lines. Unfortunately Mondrian’s Neo-Plastic paintings were often
varnished during restorations. There is just one case
with the Stedelijk Museum works, Composition with
blue, yellow, red, black and gray of 1922. Hence the difference between the glossy lines and the matte blocks
of colour has disappeared due to the varnish; the lower
right black area flows seamlessly over into the black
line, completely against Mondrian’s intention. Fig.29
The yellowed varnish adds a green tone to the blue
area and conceals the subtle tone differences of the
grey areas.
Little is known of Mondrian’s own views regarding the
conservation of his work. After selling his paintings
he never saw most of them again. Seuphor described
Mondrian’s actions upon his work becoming soiled:
“Mondrian sold no painting in the nineteen twenties.
The works he sent to exhibitions were always returned.
And if there was a spot of dirt or finger smudge he
overpainted them. Not just the spot of dirt but completely.”96 This description illustrates his attitude to his
work. It reveals little about his views on conserving his
work over the long term where the role played by the
natural ageing of the materials is equal to that of damage.

III. TWO CASE STUDIES
The description of the 2007-2010 conservation of two
of the five paintings is expanded below by including
an account of the restorations of the 1950s. Both selected works are characterised by a previous invasive
structural treatment and were treated once more with
a different result.

Composition No.III, with red, yellow and
blue (1927)
This Neo-Plastic composition has red, grey, yellow
and blue areas, divided by black horizontal and vertical lines; at the top left a small, vertical red area, at the
left, above the bottom left white area a yellow area, at
the bottom right a blue area.
Restoration 1950s.
From an invoice in the archive of the Stedelijk Museum it is known that Willy Kock, paintings restorer and
art dealer of Amsterdam, restored Composition No.III,
with red, yellow and blue in 1955 for 125 guilders.97
There is no mention of what this treatment implied,
but the relatively high cost could be explained by a lining treatment.
Initial examination revealed that the support was constructed from four canvases. It became obvious on the
reverse of the painting that the support was wax-resin
lined with two canvases, then followed by a stretched,
loose lining canvas. This loose canvas was coarser and
attached directly over the original strainer. Over that,
wooden strips were applied to the upper and left sides
(seen from the front).98 Fig.30 The original canvas and
the two lining canvases were mounted around these
strips. Combined with the wax-resin layer and the two
extra strips the whole was considerably enlarged.99 The
quality of the attachment with nails of this complete
construction makes it very probable that the three extra canvases were added during one treatment.
Due to the lining process the edges had lost their original sharpness and become rounded. Above all, the
original canvas was not put back completely straight
because the lines in the composition no longer stood
perpendicular. This unsightly anomaly was camou-

29 Varnish on black area on Composition with blue, yellow, red, black and gray
(1922), SMA (A 1996) B138.

flaged on the edges by overpainting. The position of
the original fold line was clearly visible due to the paint
and dirt demarcations on the canvas edges along the
original fold. Fig.31
The end of the lines at the canvas edges were covered
by the overpainting which concealed where they precisely ended. The red and the blue areas were roughly
touched up at the edges. Some white areas clearly
show more craquelure than others; the large white
area suffers from much vertical craquelure and severe tenting. Fig.32 The tenting is already visible on a
photograph of 1948-52 and was probably the reason
for the lining.100 Although the paint layer appeared to
have been consolidated by the wax-resin mixture, the
tenting was not completely flattened.
The recessed strips of the present frame are painted
white and attached to the strainer with nails. That this
is not the original strip frame can be concluded by studying an old photograph. Fig.26 Here the canvas has a
light recessed strip frame with shorter upper and lower
strips so that the vertical side strips clamped them in
place: vertically butt-joined. This frame has been lost.101
In the present version the butt-joints are the other way
around. The topmost tacking edge is more soiled than
the other, even under the strip. This suggests that the
canvas has hung or been kept for a time unframed.
As mentioned above, the restorer used two plainly
woven canvases for the lining instead of one. Both
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30 Verso of Composition No.III, with red, yellow and blue (1927), SMA (A 1931)
showing different lining fabrics and added wooden strip.

31 Tacking edge with traces of original folding, Composition No.III, with red,
yellow and blue (1927), SMA (A 1931).

33 Original paint edge visible during removal of overpainting on Composition
No.III, with red, yellow and blue (1927), SMA (A 1931).

32 Tenting paint in white area on Composition No.III, with red, yellow and blue
(1927), SMA (A 1931).

canvases are finely woven which could mean that this
choice was made with strength in mind. Also, plain
weaves are more easily deformed with stretching.
This could be the reason for using two thin canvases
instead of one thicker canvas. The third, loose lining
canvas would not have had a reinforcing function in
this case, but can be seen more as an aesthetic finishing of the reverse. 102 It could also have been applied
as a conservation measure to prevent the attachment
of dirt to the sticky lining canvas. It seems as though
this is a typical method of Willy Kock, given that the
1929 painting, also restored by him, was treated in the
same way and that his 1946 copy of Mondrian’s Victory
Boogie Woogie (Stedelijk Museum) also has a loose lining canvas.103
The wooden strips on the top and left side could have
been added after the lining process to camouflage the
damaged paint edges. In this work, the painted ar204

eas do not extend onto the canvas edges. By slightly
increasing the size of the strainer, the canvas edges
shifted to the front and the restorer then had the opportunity to incorporate them into the painted areas
and to repaint them. If that is the case, it makes a nice
portrait of the era of the restoration trade in the 1950s.
Restorers felt free to ‘adjust’ works to the restoration
treatment.
The canvas edges were sealed off with brown paper
strips. These were most probably applied by Willy
Kock to cover up the untidy appearance of multiple
canvases and many labels.104 Fig.9
Restoration anno 2007- 2010
Painting
When in 2007 the condition of Composition No.III,
with red, yellow and blue of 1927 was compared with
the situation on the old photographs, it was obvious
how much the painting was changed by the earlier restoration. It was desirable to retrieve the original form
of the work as much as possible. Step by step the pos-

34 Blue area during treatment on Composition No.III, with red, yellow and blue
(1927), SMA (A 1931).

sibilities were explored. Only during the conservation
process did the possibilities become clear.
After removal of the frame strips, the surface dirt was
removed.105 Due to the sensitivity to moisture of the
paint layer, caused by the cadmium degradation, the
yellow area was only dry cleaned. The tented paint areas were smoothed out with a warm spatula.
The retouching on the edges obscured the original fold
line and so first had to be removed. The repainting
proved to be so hard that it could not be removed with
standard solvents. It was all mechanically removed
with a scalpel under the microscope and regularly
checked under UV-light. As a result, the original paint
edges of the coloured areas became visible, sometimes
with spectacular effects. Fig.33, 34 The blue rectangle
at lower right turned out to be a square. Also the red
area appeared to have been drastically changed: the
original fold line was revealed to be a groove in the
paint layer, and this had been largely moved to the
front of the painting, within the picture plane. Fig.35
All edges had countless lacunae in the original paint
layers and partially also in the ground. Fig.36
In order to discover whether the canvas could be returned to its original size, it was decided to remove the
canvas from its strainer. At this stage, it became clear
that the shape of the canvas matched the strainer size
without the addition of the two strips. Fig.37
The sides of the strainer were full of corroded nails of
every size. It was highly possible that the strainer had
been used previously. These nails were all removed because they no longer had a function and had caused
the wood to split. The blackened areas were consoli-

35 Red area during treatment on Composition No.III, with red, yellow and blue
(1927), SMA (A 1931).

36 White area with lacunae along the edges on Composition No.III, with red,
yellow and blue (1927), SMA (A 1931).

dated and large holes were filled in with a mixture of
PVAc and sawdust.
It was desirable to partially remove the lining linen at
the strainer edges in order to be able to use the original fold line in the canvas and to achieve a sharper
fold over the edge. As far as could be seen, the original
canvas edges were fairly intact. The edges of the lining linen were successively removed by scalpel up to
the original fold. The remains of the wax-resin were
also removed, whereby the flexibility of the canvas was
restored.
The painting was then laid face up on a thick plank
with the canvas edges hanging freely down. The plank
was slightly smaller than the present picture size so
that there was sufficient room to bend the edges to
their original shape. The edges were heated with a hot
air blower and proved to be easily bent without causing damage to the paint layer. The original sharp fold
became visible once more. The paint surface was mon205

37 Original canvas of Composition No.III, with red, yellow and blue (1927), SMA
(A 1931) with lining canvases, removed from strainer.

itored for loose paint during and after the bending and
consolidated where necessary.
The two added strips and the loose lining canvas were
removed from the original strainer. The strainer appeared to be a little too small for the canvas. This could
have been caused by the wood shrinking which in this
case, could not be solved by adjusting the keys. The
lining process could also have contributed to a slight
change in size of the canvas and paint layers. The
strainer was enlarged with thin strips of balsa wood on
all sides to make it fit. The precise size was achieved by
sanding down the balsa strips. Fig.38 Great accuracy
was demanded for this adjustment. For the best results
the edges had to be folded as much as possible, but a
fraction too much would cause too much tension on
the edges, which would then pass through to the paint
surface.
The combined weight of the three canvases was relatively high for the surviving tacking edges. A transparent polycarbonate sheet (Lexan) was attached to the
strainer for support. The sheet edges were covered
with strips of felt and fits precisely under the beading. The sheet was laid loose in the stretcher; the exact
fit ensured that everything was held in place. Fig.39
Where possible, the old nails and holes were used for
reattaching the canvas.106
Frame
The strip frame was not replaced because it was not
original and its shape did not correspond with the
original. The photograph of the exhibition installation
of the Mondrian exhibition in Amsterdam in 1946
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38 Strips of balsa wood to adjust strainer of Composition No.III, with red, yellow
and blue (1927), SMA (A 1931).

39 Verso of Composition No.III, with red, yellow and blue (1927), SMA (A 1931)
with a fitted polycarbonate sheet (Lexan).

shows the painting in a recessed strip frame, vertically
butt-joined at the corners.107 Fig.26 It is also apparent that the strips are slightly thinner that the black
lines. Based on this information, and paint traces on
the tacking edges, a reconstruction was made from
ash wood.108 The strips were painted on all four sides

40 Reconstruction of recessed strip frame with on Composition No.III, with red,
yellow and blue (1927), SMA (A 1931).

edges; old paint traces indicated the right level. Like
Mondrian, nails were used for the attachment and for
the optimal aesthetic result. After attachment of the
frame, lacunae along the edges were filled in and retouched.110 Fig.41
Against all expectations, it proved possible to regain
the original form of the composition. The initially so
visually disturbing change to the red and blue area
was rectified so that the original border is visible once
more. With the previous restoration layers removed,
Mondrian’s original composition is again to be seen.
The recovered sharpness of the edges befits the image of the strict lineation of the painting. The reconstruction of the original frame with the original corner
joints contributes to the harmony of the composition.
Subtle evidence of work methods, such as the direction
of brush strokes, is more visible on the clean painted
surface. But also signs of ageing such as craquelure
have become more conspicuous, an inevitable consequence of the cleaning process.

Lozenge composition with two lines
(1931)
A Neo-Plastic composition on a diagonal surface
shows two black lines at right angles on a white fond.
The vertical line at the left and the horizontal line at
the bottom part cross each other just before the ends.
Lozenge composition with two lines can be seen in an
archive photograph of the Hilversum Town Council,
balancing on a chair against the wall in the council
chamber.111 Fig.42 The photograph provides an image
of the strict lineation that the work once had. Straight,
severely folded canvas edges and a recessed double
strip frame that graduated to the back dictate the image.
41 Composition No.III, with red, yellow and blue (1927), SMA (A 1931), after
treatment. © 2011 Mondrian/Holtzman Trust c/o HCR International.

to prevent warping.109 The colour was matched to the
largest white area, as was often the case with Mondrian’s original frames of this period. The painted strips
were then lightly sanded to tone down the new appearance of the reconstruction. Fig.40 Finally, the new
frame was attached slightly recessed to the strainer

Mondrian’s technique
On examining the paint surface it became evident that
both the white and the black paint were applied very
evenly. The paint strokes are vertical in the top layer
of the white while the layer underneath was painted
with horizontal paint strokes. This is clearly visible under raking light. Fig.13 The black and white painted
areas do not directly connect; there is a little space be207

42 Lozenge composition with two lines (1931), SMA (1988.1.16). Photograph
C6338, SMA. Taken in the Council Chamber of the Hilversum Town Council,
1951/1952. © 2011 Mondrian/Holtzman Trust c/o HCR International.

tween the black line and the white area. The black lines
were painted directly on the ground, applied thinly so
that the canvas texture is visible at the paint surface.
Only then the lead white layer was applied, followed
by a second and third layer of zinc white using great
care and control to fit it neatly to the black lines.112 At
the edges of the black lines, it can be seen how small
brushstrokes of the white paint extend over the black
without mixing into it. The canvas was stretched while
painted; the picture extends a few millimetres over
the side of the stretcher to exactly where the first strip
frame abutted. Fig.43

zontal and vertical craquelure, and circular cracks and
lacunae. Fig.44 Fracture lines are visible on the place
where the cross bars of the original strainer once were.
This craquelure extends into the ground.
During this past restoration, the original strainer was
replaced by a stretcher with a vertical and horizontal
cross bar.114 The craquelure suggests that the original
cross bars were 5 cm wide while the recent ones are 6
cm wide. The original strainer was also possibly thicker or thinner.
During the lining with wax-resin, the canvas tacking
edge was pressed flat in a horizontal position in order
to be able to lay the canvas completely flat on the table.
This fractured the paint layer at the tacking edge and
some fell away. All the edges are similarly badly damaged. This is obvious on the X-ray photograph. Fig.18
The restorer retouched this damage after lining. This is
now more disturbingly obvious due to the discolouration of the retouching and the anomalies in the paint
structure. Fig.45
UV-light revealed that elsewhere also large areas of
the surface had been thinly retouched. This paint has
especially settled in the deeper ‘valleys’ thereby softening the texture of Mondrian’s brushstrokes so that
the surface appears drab.
It is additionally visually disturbing that the stretching
no longer fits due to the thickening of the support. The
original tacking edges have been trimmed back to the
back edge of the stretcher and all four corners have
been removed. The edges are now too short to be easily able to stretch the canvas. The whole has become a
stiff but stable support.115

Restoration 1950s.
Painting
The painting was treated sometime in the 1950s when
it was lined with a fairly coarse linen.113 The evidence
on the reverse indicates a wax-resin lining carried out
with a hot flat-iron. Fig.11 The reason for this treatment was probably the craquelure with the lifted paint
layer. The entire surface has an evenly running hori208

43 Painted edge on Lozenge composition with two lines (1931), SMA
(1988.1.16).

44 Lacunae on Lozenge composition with two lines (1931), SMA (1988.1.16).

45 Overpainted edges and strip frame on Lozenge composition with two lines
(1931), SMA (1988.1.16).

Frame
The original frame was bipartite. The anterior, innermost side of the frame has been preserved. This consists of four recessed wooden strips with front and
sides painted white. The strips have butted joints and
were applied 5 mm back from the front.116 The stretching nails were covered by the strips. Fig.46 Deducing
from the old photograph, the second, posterior part
of the frame is missing, probably lost after the lining
took place. Judging from the photograph, the visible
portion of the posterior part was more or less identical to the anterior part and also had butted joints that
were perpendicular to the joints of the anterior part,
creating a fine geometric, stepped effect. Only the
right hand corner joint of the posterior part deviated.
There the joint was not perpendicular but in line with
the joint of the top frame. Fig.42 Once again, this is a
demonstration of how the idea was more important to
Mondrian than the execution.
The four strips of the preserved part of the frame still
bear the original finish of two layers of white, matte
paint. There are paint marks on the places where the
posterior strips abutted. The preserved strips were
largely overpainted during the previous restoration.
This overpainting differs in paint texture from the
original and is clearly discoloured. Due to the thickening of the support by the lining, the ends of the strips
do not abut neatly to each other. Fig.47

46 Inner strip frame on Lozenge composition with two lines (1931), SMA
(1988.1.16).

Restoration anno 2007- 2010
Painting
When in 2007 the condition of Lozenge composition
with two lines (1931) was compared with the archive
photograph, it was only too obvious how much the
previous restoration had altered the painting. The
changed form, the discoloured overpainting and the
incomplete frame had made the overall state most unsatisfactory; a new treatment was desirable with the
aim to restore the original form and appearance of the
work, and the artist’s intention as closely as possible.
At the beginning of the treatment the white overpainting was clearly recognisable due to the discolouration
and its extension over the craquelure of the original
paint layer. The triangle between the two intersecting
lines was entirely repainted with brushstrokes in a dif209

ferent direction than the original. UV-light revealed
that all the black line ends had been touched up.
The strip frame was removed in order to access the
edges. First the surface dirt was removed.117 Then a
method was sought to remove the material of the previous restoration, but the overpainting on the edges
was barely reactive to solvents. After prolonged exposure to a gel, a light swelling occurred after which the
repainting could be mechanically removed. 118 The underlying chalk filling could not be completely removed
because it held the crumbling paint together along the
edges. The extent of damage to the paint edges was
now more evident and it also became clear how much
the present fold line diverged from the original. The
two lowest edges showed the least deviation: these
were probably taken as starting points for the replacement of the canvas onto the new stretcher. The two
uppermost folds were put to the front of the canvas
in order to be able to attach it to the stretcher. With
this, the fold line was not only shifted but also placed
obliquely with a maximum deviation of 1.2 cm. Fig.48
The excess wax-resin was removed from the tacking
edges. Consequently these became visible again as did
evidence of the original attachment of canvas and strip
frame.
It was desirable here, as with the 1927 work, to release
the canvas and return it to the original form. In this
case it had to be attached to a smaller stretcher. Hence
the upper-right tacking edge had to be freed so that
the visually disturbing groove on the front could again

be used as a fold. This ‘groove’ in the paint gave to expect that the painted canvas there could be bent without too great a risk. However the lower right edge had
to be moved slightly to the front in order to maintain
the original form, and to prevent the whole becoming smaller than the inside of the first anterior strip
frame. As this was a necessary operation for the whole
structural treatment to succeed, and also the most difficult one to perform, it was decided to first release
this lower right tacking edge and then to try to bend
it back to the front. The paint edge was first protected
with a facing of Japanese paper and methylcellulose.
The tacking edge was released by removing the nails,
then an attempt was made to bend the edge to the
front using heat, moisture and pressure.
There a problem arose regarding the two lowermost
edges. They were in a better condition than the upperright tacking edge, but would have to be brought to the
front thereby creating new fracture lines on the front
of the painting. Furthermore, the paint along this edge
proved to be very fragile and brittle and every movement would increase the risk of paint loss.
After this test, it was decided that this new damage
to the paint layer would not compensate for the correction of the form and the unsightly edges at the top.
The removal of the lining was also too risky because
the stability of the canvas and the paint layer during
and after such a treatment could not be ensured; the
white surface with the pronounced craquelure was too
fragile. The removal of the lining from the tacking edg-

47 Failing butt-joint of recessed strip frame on Lozenge composition with two
lines (1931), SMA (1988.1.16).

48 Shift of canvas on stretcher of Lozenge composition with two lines (1931),
SMA (1988.1.16).

210

A solvent gel was used to remove the repainting from
the strip frame.121 Fig.49 The strips were then put back
and openings in the corners were closed with balsa
wood. These additions were touched up in order to
match them to the original. A reconstruction of the

innermost strips. The depth of the reconstructed strip
frame is 1.2 cm. The inner side of the frame is larger
and bevelled so that it fits exactly against the back
of the stretcher and the first strip frame. The reconstructed frame was first glued in the corners and then
attached with screws to the back of the stretcher.
After the treatment, subtle evidence of work methods
like the direction of brush strokes in the paint surface
became more visible. The ‘grooves’ and ‘ridges’ of the
brushstrokes were no longer smoothed out by a layer
of dirt. In addition to traces of the active creating process, the characteristics of ageing such as craquelure
are also becoming clearer as a result of the cleaning
process. Despite the deviation from the original size,
the original appearance of the artwork has been largely
regained. Although the original sharpness of the edges
has not been retrieved, their visual effect is no longer disturbing, due to the structured retouching. The

49 Removal of overpainting from frame on Lozenge composition with two lines
(1931), SMA (1988.1.16).

50 Reconstruction of the posterior frame on Lozenge composition with two
lines (1931), SMA (1988.1.16).

back frame was made based on the archive photograph, traces of paint on the first frame and the sizes
of two comparable paintings.122 This was made from
ash wood and painted with acrylic paint.123 Fig.50 The
colour was matched to the first frame, then the new
appearance of the reconstruction was toned down by
light sanding. For attachment to the reverse, a new
construction needed to be prepared because the original stretcher was lost and with it the attachment traces
of the second strip frame. The width of the strips of
the second frame is unknown. The visible width of the
outermost strips was 1.2 cm with regard to 0.9 of the

double strip frame fits well on the stretcher due to the
small fillings added to the corners of the anterior strip
frame. Fig.51 The framed painting once again forms a
whole through the reconstruction of the second strip
frame. Line, form and texture again come close to the
originally intended unity. Fig.52

es to only restore a sharper fold was also not an option
because the original tacking edges had been trimmed
too much to support the combined weight of the two
canvases and the wax-resin layer.
Finally it was decided that the canvas should be kept in
its present state on the stretcher. The tacking edge was
reattached and the grooves on the upper side filled in
as was the lacuna in the paint layer on the front.119The
structure of the surrounding paint layer was imitated
to make the filling less obvious. The fillings were isolated and retouched. 120
Frame
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IV. RECONSTRUCTION OF THE FRAMES
As is evident from the above, Mondrian’s frames are
an important part of his work. During the treatments
of the five early abstract paintings, attention was paid
to the conservation and, where necessary, the reconstruction of the frames.124
When an original frame was no longer extant, aided
by evidence from contemporary photographs and the
examination of marks and burrs in the paint on the
tacking edges, it could sometimes be determined what
kind of frame once belonged to the painting. Where
available, original frames of comparable paintings
were used as examples. Mondrian’s letters also contained clues. Marks caused by the original strips and
old nail holes in the tacking edges provided signs of
the attachment.
The frame of Composition with yellow, red, black, blue
and gray (1920), present at the outset of the research,
was not original but a reconstruction from the early
1980s.125 The canvas edges are painted an even grey
over the tack heads and show no evidence of a recessed frame. Fig.24 This indicates that the painting
was originally unframed. The first time this painting
was exhibited in 1920 it was without a frame at La Section d’Or.126 In his correspondence with Oud in 1921,
Mondrian pleaded for his work to be shown without
frames.127
After the treatment, it was decided not to provide a
frame and to show the painting as it was when it left
Mondrian’s studio.
Composition with blue, yellow, red, black and gray
(1922) is the only painting of the five that still has its
original frame, a narrow, recessed, wooden strip frame.
The strips are painted grey and the corner joints are
mitred. Fig.25 The frame was painted when already attached to the painting; the paint layer continues onto
the frame and also onto the tacking edges. This frame
served as a model for the degree of finish and handwork in the reconstruction of the missing frames.
As extensively described in the above case studies,
in two instances it was judged desirable and possible
to reconstruct a frame.128 After reconstructing the
frames, special attention was paid to the attachment
of the frames to the paintings. Since Mondrian nailed
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51 Detail of partially reconstructed, double recessed strip frame on Lozenge
composition with two lines (1931), SMA (1988.1.16).

his frames firmly to the stretcher, the same visual result was sought for the attachment of the reconstructions. In the case of Composition nr. III (with red,
yellow and blue) (1927) it was therefore decided to
attach the reconstructed frame with nails to the painting, using old nail holes where possible. In this case
the desired result could only be achieved by direct
contact of the wood against the tacking edges. In the
other case, Lozenge composition with two lines (1931),
the reconstructed posterior frame was attached to
the stretcher with screws. This decision was made for
construction reasons, in this way a closely connected
result was achieved. An important aim here was for
the frame and the canvas to form a unity. The fact that
the stretcher was not original and the screws invisible
justified the use of screws instead of nails.
In the case of Composition nr. IV (red, blue and yellow)
(1929), during the removal of repainting the original
frame sides turned out to be entirely unpainted. Since
Mondrian always painted the front and sides of his
frames in the same way, it can be assumed that these
sides had been planed down. There is not a trace of
Mondrian’s paint visible on the side, while the brushstrokes on the front clearly indicate that they should
have gone over the edge. There are also traces of the
same paint visible on the reverse. Measurement of
the frame on a photograph of 1941-45 from before
the lining confirmed this assumption: the frame now
appeared to be 0.2 cm smaller.129 Perhaps damage on
one or more sides induced Willy Kock to ‘tidy it up’
by planing and then treat all sides similarly in order to

keep the square even. A pencil line on one side confirms this.130 After the removal of the overpainting on
the sides, the frame was touched up in a similar colour
and texture as the front side of the frame.131
Glass showcases
After the treatments and due consideration it was chosen to display the paintings in showcases in line with
the standard practice: the paint surfaces are vulnerable
and therefore protection is necessary. Consequently it
was decided to design the form of the new showcases
in such a way that the sides of the paintings would be
better visible. Instead of the traditional white painted,
wooden showcase with a Perspex plate at the front,
glass with an interlayer of foil was chosen for both the
sides and the front.132 Above all, because of the transparent sides, there would be no confusion for the public as to whether the showcase is part of the object or
not.

CONCLUSION
The five works from the Stedelijk Museum collection provide a good overview of the development of
Mondrian’s abstract painting between 1920 and 1931.
The research into and conservation of the five compositions have contributed greatly to the knowledge
of these paintings, in the significance of the painting
technique used, their condition, and the subsequent
possibilities and limitations of restoration.
Mondrian’s work methods were continually subject to
change which makes it difficult to make general statements. Even so, a number of groups of paintings can
be pointed out in which the works share similarities.
The stylistic similarities within such groups have often been described in the art history literature.133 In
the literature on materials and painting technique by
Mondrian, more distinctions could still be made within these different ‘groups’. Certain conclusions cannot be taken as universal but are only appropriate for
one specific group. Often there are certain similarities
regarding materials and order of work within such a
group of paintings.
The group of Mondrian’s paintings in the Stedelijk
Museum is characterised by the development of the

52 Lozenge composition with two lines (1931), SMA (1988.1.16), after
treatment. © 2011 Mondrian/Holtzman Trust c/o HCR International.

beginning of Neo-Plasticism and in addition, by a large
diversity of materials and techniques. The evident diversity and apparent arbitrariness of his materials at
the beginning of the 1920s seems at least partly due to
his lack of financial means.
The paintings are the result of a quest made during
the painting process. The abstraction of his compositions could exist next to the handmade character of
his paintings. It is remarkable that a theoretical mind
goes hand in hand with an intuitive approach. Details
show that the idea was more important for him than
the final realisation.
Mondrian’s searching work method of building up
his compositions from multiple layers has lead to the
occurrence of differential tensions during the drying process. Many of his areas of colour show drying
craquelure, so typical of the Neo-Plastic work. The
use of unstable pigments such as cadmium yellow
and vermillion, which are sensitive to light and, in the
first case, also to moisture has in some cases resulted
in faded and brittle, or darkened paint. The fact that
Mondrian did not varnish the areas of colour made the
surface even more vulnerable.
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In the 1950s, the condition of the works led to restoration. In those days, restoration ethics and techniques
differed from the current, as a result of which many of
Mondrian’s Neo-Plastic works underwent treatments
that drastically changed the paintings. Understanding of the innovative element of Mondrian’s edges and
minimal frames was scarcely developed. The same
goes for the way in which he treated his paint surfaces.
This must be taken into account in the interpretation
of paint surfaces changed by previous treatments.
Without a close study it is not always possible to distinguish between intended effects obtained through
Mondrian’s work method itself and effects created by
restorations. It demonstrates how carefully one must
be in attributing certain surface characteristics to material and technique or to changes caused by time and
restorations. Sometimes an accurate description is the
only correct option.
The increasingly greater fame of Mondrian’s abstract
work has contributed to its greater notice. As part of
the pioneering exhibition phenomena, paintings were
provided with new frames with no idea of the importance of preserving the originals.
These days, conservation and restoration decisions
are made with much care and interdisciplinary consultation. Extensive research and discussion with
colleagues play an important role.134 In all the recent
treatments, it was desirable to return the form of the
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painting as closely as possible to the original. In these
cases it was less about conserving and more about reversing former restorations of the works. Beforehand
it was clear that this would not always - and certainly
not entirely - be possible.
Composition No.III, with red, yellow and blue of 1927
delivered the greatest profit. With the previous restoration layers removed, Mondrian’s original composition is visible once more. The recovered sharpness of
the edges befits the image of the strict lineation of the
painting. The original form has been more or less recovered.
The difference in the obtained results not only illustrates that the condition of each painting varies, but
also emphasised how carefully the evidence of the
original state must be sought after and documented
in every case. Subsequently this information should
be regarded in relation to the changes undergone
through natural ageing and interventions due to restoration treatments. The extent to which these could be
reversed turned out to vary in each case.
In 2011 the five paintings were displayed next to each
other in the Stedelijk Museum exhibition Temporary Stedelijk 2. When seen together, the results of the
conservation project appeared very gratifying and the
new glass showcases showed the paintings most favourably.
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Notes
1

2
3

4

All titles in this article fall under catalogue number
(B) from Piet Mondrian: Catalogue Raisonné of the
Work of 1911-1944, II, 1998, Joosten 1998.
Composition with yellow, red, black, blue and gray
(1920), SMA (A 9864) B114
Composition with blue, yellow, red, black and gray
(1922), SMA (A 1996) B138
Composition No.III, with red, yellow and blue (1927),
SMA (A 1931) B190
Composition No.IV, with red, blue and yellow (1929),
SMA (A 9916) B216
Lozenge composition with two lines (1931), SMA
(1988.1.16) B229.
Janssen 2008, p.222.
Mondrian lived in Paris from late 1911/begin 1912 to
July 1914 and returned there after WWI on 22 June
1919, after which he moved into the apartment-studio on the Rue du Départ 26. On 1 November 1919,
he moved to the Rue de Coulmiers 5 in Paris. On
22 October 1921, he returned to the Rue du Départ,
where he remained until 1936. Joosten 1998, II, p.100116.
The term néo-plasticism (In French) appeared for the
first time in Le néo-plasticisme - Le principe général d’équivalence plastique, the ‘brochure’ Mondrian
published in early 1921 in Paris. It is Mondrian’s literal translation of ‘Nieuwe Beelding’ [New Imaging].
Mondrian continued to use the French term, even

in Dutch, beginning with his next essay. “De Nieuwe
Beelding” [The New Imaging] that become ‘het NeoPlasticisme’. Bois et al.1994, p.373, note 55 and Joosten
1998, II, p.119.
5 Bois 1994, p.XIX.
6 Also Cooper and Spronk’s Mondrian: The Transatlantic Paintings of 2001 and the research by Van der Werf
and Van Asperen de Boer, published in 1994 in kM,
were essential.
7 The literature and theoretical research was carried out
in relation to the technical research and conservation
of the five paintings. A wider research into the development of Mondrian’s theoretical framework in relation to his painting technique was beyond the scope of
this project.
8 Paint samples have only been taken from Composition with yellow, red, black, blue and gray (1920) by the
former Netherlands Institute for Cultural Heritage
(ICN), currently Cultural Heritage Agency, Ministry
of Education, Culture and Science (CHA). In addition
there is collaboration with the National Institute for
Art History (RKD) and René Gerritsen Photography.
9 Occasionally he carried out a composition on paper,
such as Composition with blue, black, yellow and red
(1922), but that was a specific commission. Joosten
1998, II, B 136.
10 The painting was treated in the 1950s. See also note
113.
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11 Seuphor 1958, p.160.
12 Various statements have been made in descriptions of
Mondrian‘s methods from which various conclusions
can also be drawn. There are a number of testimonies and letters stating that Mondrian’s canvases were
bought stretched. However they do not specifically
refer to this period (1920-1931). The artist’s friend,
César Domela remembers that “he bought them complete with stretcher… yes, readymade”. Cooper 2001,
p.65. César Domela was interviewed by Eugéne Langendijk, Paris, 13 January 1988, unpublished typescript, translation of an audiotape from the Dutch
by Barbara Fasting. In his letters to Holtzman from
London, where Mondrian lived from 1938, Mondrian
mentioned that he ordered ready-made stretched canvas. Harry Holtzman (1912-1987), an American artist
whom Mondrian befriended in 1934. Cooper 2001,
p.50.
13 Joosten 1998, II, p.191. Joosten conceived this idea
in conjunction with Jan Venema and Wytze van den
Oort, conservators at the Gemeente Museum Den
Haag [The Hague] (GMDH), and Pien van der Werf, all
involved in research on Mondrian in 1994. The exhibition Piet Mondrian at the GMDH in 1994 gave rise to
this research. Tack holes and contours were found on
paintings during this research.
14 “Ik heb een groot doek op papier opgezet om eerst de
werking te zoeken eer ik het raam laat maken. Zoover
’t is doet ’t al prachtig. Ik laat ’t nu weer rusten en
begin eerst aan een kleinere.” Citation from Joosten
1998, II, p.284. Mondrian made this sketch in June
1920, B111. Van der Werf 1994, p.16.
15 “…ik heb met Keimswit een ongeprepareerd linnen
bestreken, geschuurd en weer bestreken maar met
spannen komen er krakkels in.” Letter to Monsieur
G. Hordijk, 22 February 1928, RKD Den Haag. From
Joosten’s personal archive.
16 Paint Supplier Lucien Lefèbvre-Foinet 13 Rue Vavin,
near the Jardin de Luxembourg and Boulevard. Montparnasse in Paris. This supplier no longer exists.
Joosten 1998, II, B176, B206, B207, B210, B211, B221.
Cooper 2001, p.110, 126, 162, 184 en 194. A number
of paintings bear labels of another supplier; Robinot
Frères. Joosten 1998, II, B 226 (1931).
17 Joosten 1998, II, B176, B206, B207, B210, B211, B221.
Cooper 2001, p.110, 126, 162, 184 en 194..
18 Joosten 1998, II, p.362.
19 Cooper 2001, p.50.
20 The art historian Yve-Alain Bois did enquire at the
paint supplier Lefèbvre-Foinet about Mondrian’s
orders, but the latter could not remember anything.
However, in a television broadcast about Mondrian
from the 1970s, Lefèbvre-Foinet was questioned about
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21
22

23
24

25
26

27

28
29
30
31

32
33
34
35

his conversations with Mondrian. Correspondence
between Yve Alain Bois and Joop Joosten. Joosten was
so helpful as to give me this letter for perusal. Letter
from Yve Alain Bois to Joosten, 26 January 1981. “…
Quant à Levèbvre-Foinet, j’avais déjà essayé de trouver des renseignements mais il dit ne rien avoir et ne
se souvenir de rien (il y a eu une emission de télévision il y a 3 ou 4 ans sur Mondrian, et on questionnait
Lefebvre-Foinet sur ses conversations avec Mondrian,
il a répondu: Mondrian ne disait pas un mot, venait
commander des chassis, puis venait les chercher avec
sa règle pour verifier si on ne s’était pas trompé).”
Megens, 2007, p.2, additional studies by Megens, 2007,
CHA.
This refers to the paintings of 1920 and 1922 in the
SMA and Composition with red, blue, black, yellow
and gray (1921) in the GMDH, Van der Werf 1997.
Van der Werf 1997, p.223-229. Joosten 1998, II, B125.
In 1997 research on the 1920 painting of the SMA
had already been carried out by Van der Werf. These
results were reconfirmed in 2007.
Van der Werf 1997, p.223-229.
The painting of 1922 was analysed with IRR on 18
April 2007 by René Gerritsen. The paintings of 1920
and 1927 were analysed with IRR in 1984, by Van
Asperen de Boer and Eugène Langendijk. Hamamatsu N 214, Grundig BG 12. The painting of 1920 was
analysed once again in 1997 by René Gerritsen. The
painting of 1931 was analysed with IRR in June 2004
by Margreet Wolters, RKD. Only the painting of 1929
was not analyzed with IRR.
This observation reaffirms the assumption already
stated by others. Van der Werf 1997, p.223 and Joosten
1998, II, B138.
Joosten 1998, II, p.191.
Seuphor 1956, p.158.
Joosten 1998 II, B245 - B251.
“Le lieu réel de travail était la table. Elle se trouvait devant la grande fenêtre qui donnait sur la rue
du Départ et était couverte d’une toile cirée blanche
clouée au revers de la planche. Souvent je l’ai surpris
là, arme de la règle et des rubans de papier transparent
dont il se servait pour les mensurations. Je ne lui ai
jamais vu d’autres instruments.” Seuphor 1956, p.158.
Joosten 1998, II, p.125-138. Michel Seuphor met
Mondrian in 1923 in Paris.
Seuphor 1956, p.158.
Cooper 2001, p.48, 49.
“…ik doe ’t maar op intuitie, dat zei ik Vantongerloo ook maar ik vind wel dat het theoretische voor de
Nieuwe Beelding in ‘t algemeen van groot belang kan
zijn.” Letter from Mondrian to Theo van Doesburg, 12
June 1920, citation from Joosten 1998, II, p.118. Dutch

version from Joosten’s personal archive.
36 “Jouw doekje en dat voor v. Lohuizen schiet nu ook
op.. De laatste couche moet er nu op maar tusschenin moet ’t telkens een tijdje drogen voor de soliditeit.
Door alle zorgen en beslommeringen duurde ’t zoo
lang. Wil je dat ook aan v. Lohuizen zeggen en dat ’t
einde nadert.” Letter to Oud, dated 5 May 1922. From
Joosten 1998 II, p.302.
37 “I am working on 6 or so.” Letter to Van Doesburg, 4
December 1919, Joosten 1998, II, p.276. “Ik ben met
een stuk of 6 bezig.”
38 It was much later that Mondrian threw open his studio for visitors, also during work. Interview with Joosten, 25 January 2011.
39 Van der Werf 1997, p.226. Van der Werf carried out
research on this painting in 1993.
40 “…en mijn werk op een hoop tegen elkaar gezet zóó
dat de spijkers die aan den achterkant der chasis uitstaken om deze strak te houden in de nog weke verf
gedrongen waren en een met een scheur. Behalve deze
heb ik de overige in een maand tijd overgeschilderd en
nu troost ik me er mee dat de doeken er bij aan rijpheid gewonnen hebben.” Letter to Oud, dated 11 April
1927. From Joosten 1998 II, p.328.
41 Used equipment: Bruker S1 Tracer, executed with a
low-energy Rhodium X-ray tube and a Si(Li) energy
dispersion X-ray radiation detector.
42 Restoration report A 1931, June 2007, SMA.
43 Used equipment: Bruker S1 Tracer, executed with a
low-energy Rhodium X-ray tube and a Si(Li) energy
dispersion X-ray radiation detector.
44 Restoration report 1988.1.16, April 2008, SMA.
45 Cooper 2001, p.49 and p.65 note 81.
46 This is probably not a case of ‚contamination‘, considering that the same is to be seen in the yellow of Composition with red, blue, black, yellow and gray, 1921,
GMDH, B125. Van Asperen de Boer 1994, p.22.
47 This concerns Lefèbvre-Foinet, 13 Rue Vavin, Paris.
48 Seuphor in Postma 1995, p.13,95. From a conversation
with Seuphor in 1987/88. The discussed work concerns Composition B, 1920, Ludwigshafen, WilhelmHack-Museum, B106.
49 Only in the case of Composition with yellow, red,
black, blue and gray (1920) paint samples are taken by
the CHA for conservation issues.
50 Keijzer 2008, p.5 and appendix V, CHA, sample number 07-057, FT-IR shows traces of a non-specified oil.
Oil based binders were also found in paintings from
his later period. Cooper 2001, p.71.
51 „I hope that your work on the wall painting is going
well. I also think that mineral paint would be good for
it but it won‘t work on canvas. .... Then I tried the red
anyhow but it is not glassy, quite the opposite, as if it is
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a fabric. Not a single advantage over oil paint which is
why I will stick with it. Letter to Monsieur G. Hordijk,
22 February 1928, RKD Den Haag. From Joosten‘s personal archive.
Welsh 1966, p.190.
This can be derived from the screw traces on the
reverse and the fact that the area is ‚burnished‘ only
locally rather than completely.
Cooper 2001, p.70. Palettes have been conserved
which show that he mixed his colours before using
them. These palettes date from the period that he
lived and worked in New York. Cooper 2001, p. 70 and
71.
Bois 1994, p.349.
Van Asperen de Boer 1994, p.28. Composition with
red, blue, black, yellow and gray, 1921, GMDH, B125.
Van Asperen de Boer 1994, p.22.
It was beyond the scope of this article to give a complete overview of Mondrian’s pigment use in relation
to his technical and artistic development. More extensive research into these aspects is planned for the near
future.
Van Asperen de Boer 1994, Carmean 1979 and Cooper
2001.
Cooper 2001, p.74.
Van Asperen de Boer 1994, p.28.
The analyses were carried out by the CHA. Report
2007-057. Megens 2007, p.2-4.
Megens 2007, CHA report 2007-057. Sample number
2007-057/1.
“…door ’t vele zoeken maar ook omdat het wit niet
drogen wilde met de koude en men niet voldoende stoken kon; misschien ook omdat ik voor ’t eerst zinkwit
in plaats van Cremswit nam. De kleuren blijven gelukkig ongeschonden.” Letter from Mondrian to Bremmer, 4 May 1917. From Joosten 1998 II, p.256. The
description concerns Composition in Line, 1916/1917,
B82.83.
Keune 2005, p. 93.
This cannot be determined with XRF.
Composition with red, yellow, blue and black of 1921
(GMDH), B130, also shows a strongly crumbling paint
layer on the yellow area. Werf 1994, p.17. The yellow
in Composition with yellow and blue of 1929 (Muller Lehning Collection), B208, “falls apart at a touch.”
Langendijk 1988, sample form, Van Asperen de Boer,
A 246/4, 9/10/1985. The recently investigated Victory
Boogie Woogie, 1942-44 (GMDH), B324, also shows
problems in the yellow painted areas. Personal communication with Ruth Hoppe and Esther van Duijn,
both involved in the research into Mondrian’s Victory
Boogie Woogie.
Leone 2005, p.803-813.
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68 Megens 2007, CHA report 2007-057. Sample number
2007-057/1.
69 In her visit to the SMA conservation studio in 2007,
Dr. Aviva Burnstock, Head of the Department of Conservation & Technology at The Courtauld Institute of
Art, confirmed the suspicion that this was a case of
cadmium degradation.
70 The yellow area could only be dry cleaned.
71 In 1923 the production of titanium dioxide started in
France. Megens 2007, p.3, CHA. In addition, the case
of cadmopone yellow concerns a paint of a later date.
De Keijzer et al. 2008.
72 At this stage of the research there is no definite conclusion to be drawn on the quality of the paint layer.
The possibility that Mondrian later painted over the
area cannot be excluded.
73 Chrome was also found in the painting of 1927.
Chrome and cobalt are elements of the blue pigment
chromium-cobalt-aluminium oxide, also denoted as
cerulean blue. Possibly a mixture of two kinds of cerulean blue have been used here. A small amount of barium (Ba) and a trace of strontium (Sr) were found on
the 1929 painting, indicating the presence of barium
sulphate, often used by paint manufacturers as a filler.
74 The black pigment on the 1927 painting has not been
analysed.
75 Varnish containing black pigment was found in a
paint cross section from the glossy black line on
Tableau I, with red, black, blue and yellow of 1921
(GMDH), B128. Van Asperen de Boer 1994, p.23. Van
Asperen de Boer concluded that Mondrian used two
different sorts of black; a dense, matte black paint and
a varnish with added black. There is no evidence that
the varnish on the black lines on the SMA painting
contains pigment.
76 “…dat ’t zwart anders behandeld was als de andere
kleuren. Je weet dat liet ik glimmen, anders is ’t een
doodheid.” Letter from Mondrian to Van Doesburg,
30 July 1920, cited in Joosten 1998, II, p.119.
77 Bois et al, 1994, p.350 and interview with Joosten, 25
April 2008.
78 Joosten 1998, II, p.191-193.
79 “…Ik vergat je nog te schrijven dat ik mijn stukken
zonder latjes er om heen beter vind, als ’t hangt zullen de spijkertjes niet hinderen anders wil je daarover
heen wel een grijswit verfje smeren, heh?” Letter to
Van Doesburg, 20 June 1920. Joosten 1998, II, p.192.
80 The canvas edges are painted an even grey over the
nail heads and show no evidence of a recessed frame.
This is an indication that the canvas was originally
intended without a frame. It is known that the canvas
edges of three works were painted grey: Composition
B, 1920 Ludwigshafen, Wilhelm-Hack-Museum, B106,
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Composition II, 1920 Private collection, B109, and the
1920 work of SMA.
The frame at the outset of the restoration was not
original but a reconstruction from the beginning
of the 1980s. It was probably inspired by the frame
to be seen on a photograph showing a general view
of the commemorative exhibition in 1946 (archive
photograph in restoration file, SMA, C. 3956). The
frame seen in the photograph has a narrower corbelling and was probably made for the exhibition. This
is concluded from the fact that all three paintings in
the photograph have the same frame. Composition B,
1920 Ludwigshafen, Wilhelm-Hack-Museum, B106,
Composition II, 1920 Private collection, B109, the 1920
work of the SMA. There are traces of white paint from
a frame to be seen on the paint surface of the canvas.
These traces possibly correspond with the frame in the
photograph: they are 3mm from the edge. It is known
that the owner, Alma, added a narrow, rebated, flat
and white painted frame. This has been lost. Joosten
1998, II, p.284, 285. There is also a trace of paint from
a bronze coloured frame at the edge of the yellow area.
“Wat het inlijsten van ’t doek betreft ik zou dat
niet aanraden. Ik meen dat Does de spijkertjes grijs
geschilderd heeft en anders zou dat nog kunnen
gedaan worden. Zonder lijst doen mijn dingen het
beste. Als die mijnheer ’t echter liever eenigszins
wil aankleeden zou ’t kunnen zooals ik vroeger deed
door een dun latje (zoo dik als een duimstok, zooiets
[tekening]) er tegen aan te spijkeren [tekening]. Deze
teekening is niet heel duidelijk maar je begrijpt ’t wel.
’t Latje zou mat verguld of wit of grijs kunnen zijn.”
Letter to Oud, 31 March 1921: Joosten 1998 II, p.192.
Joosten from his paper on frames in Harvard, 11
April, 2001. Paper from the personal archive of Joosten.
Joosten 1998 II, p.192.
The painting still has its original frame of recessed
strips with mitred corner joints, painted grey. The
strips are attached 5 mm below the edge of the front.
They are 9 mm wide and 9mm thick. The frame is
unpainted on the reverse. The canvas tacks are almost
all covered by the strips and are also painted grey.
The frame must have been attached at an early stage
because yellow paint under the topmost layer of the
yellow area has also turned up on adjacent strip.
The strips of this frame were painted white and
attached to the stretcher with nails. It can be concluded that these are not the original strips by studying
a photograph of Charley Toorop‘s studio. This shows
that the canvas originally had a light recessed strip
frame, vertically butt-joined. This frame has been lost.
Joosten 1998 II, B190, fig.a. Brederoo 1982, p.70 and
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94. In the present state the adhering is horizontally
butt-joined. The topmost canvas edge is more soiled
than the other, also under where the strip lay. The canvas must therefore have hung or been kept for a time
unframed.
Letter from Mondrian to Sweeney of 1928; Joosten
1998 II, p.192.
Restoration report A 9916, October 2008, SMA.
Mondrian was strongly opposed to the use of diagonals in his Neo-Plastic work.
Just how much can be deduced from an old photograph from Hilversum depicting the lack of a second frame that was once mounted behind the first.
Archive photograph (C6338), restoration report
1988.1.16, April 2008, SMA.
In one case, a Lefèbvre-Foinet label was found on a
back frame; Composition with yellow (1930). Joosten
1998, II, p.354.
On the front they deviate from 0.8 to 1 cm from the
painted surface and are recessed 0.4 to 0.6 cm deep.
Composition with yellow, red, black, blue and gray
(1920): restored in1954; Composition with blue, yellow, red, black and gray (1922): date of restoration
unknown; Composition No.III, with red, yellow and
blue (1927): restored in 1955; Composition No IV, with
red, blue and yellow (1929): restored in 1956; Lozenge
composition with two lines (1931): restored between
1945 and 1955. Restoration reports, SMA.
Three of his paintings in identical frames can be seen
in a general view photograph of the retrospective
Mondrian exhibition of 1946. (SMA, C 3956). These
frames were probably made especially for the exhibition. Composition with yellow, red, black, blue and
gray, (1920), SMA, B114, Composition B, 1920 Ludwigshafen, Wilhelm-Hack-Museum, B106, and Composition II, (1920), private collection, B109. None of these
canvases were framed by Mondrian himself. Joosten
1998, II, p.192.
This applied both for wax-resin linings carried out
with heated spatula and vacuum table.
Quotation, Seuphor in Piet Mondriaan 1994, p.70, 71.
This story is possibly exaggerated in Seuphor’s memory over the years and Mondrian really did not always
overpaint the entire surface at each soiled spot.
Note by Willy C.J. Kock (Amsterdam 1903-1987),
5 January 1955, 125 guldens for the restoration of
a painting “Compositie” by P. Mondriaan. Kock‘s
workshop for ‘Restauratie – Expertise – Taxatie
[valuations]’ was in Amsterdam Zuid, Banstraat 61.
Comment on the invoice: return shipment America,
exhibition „vals of echt [fake or genuine]“.
Stated on the registration card of A 1931 under loans:
exhib. “vals of echt” America 2-9-’53 outgoing 23-9-
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’54 return (r.739). Also photographs of A 1931 in the
restoration file refer to “vals of echt”. There were no
other Mondrian compositions present at this exhibition. This comment thus must refer to this painting.
The strips measure 7 mm in width and 12 mm in
height.
The original pinewood strainer has right angle corner
joints in tongue and groove, hence no keys. The strainer has beading on the inside and a bevelled edge.
Photograph C4248 SMA, ca. 1948. Ca. 1952 is suggested on the back of the photograph.
Joosten 1998 II, p.333, fig.a. Brederoo 1982, p.70 and
94.
Oral information from Mireille te Marvelde, paintings
conservator at the Frans Hals Museum, Haarlem.
As Sandberg could not purchase Victory Boogie Woogie for the Stedelijk Museum, he commissioned painter and restorer Willy Kock to make a copy in 1949.
Roodenburg-Schadd 2004, p.133, 134. Willy Kock preventively added a loose lining canvas to his painting.
The paper strips were glued over a label of 1955 and so
must have been applied in that year or later.
A mixture of 100 ml water, 0.5 g citric acid and triethanolamine was used to remove the surface soiling surface from the white areas. In this case the mixture was
pH 7.0. The treatment was repeated twice. De-ionised
water was then used to remove the residues. The blue
and red paint surfaces were cleaned with cotton swabs
moistened with de-ionised water. The black lines were
treated similarly so as not to affect the varnish layer.
The nails were cleaned and coated in paraffin wax to
protect against oxidation.
Photograph, C3958 SMA.
Ash wood has a fine structure, is more solid than pine
wood, and less given to bend.
The strips were 8 mm wide and 11 mm deep. Golden
brand acrylic paint was used: titanium white, sienna,
ivory black, cadmium yellow and burnt umber.
Modostuc was used as filling, Paraloid B72 as insulation layer, Kodak Photo-Flo as wetting agent and
Gamblin Conservation Colours as retouching medium.
Photograph C6338 SMA. Taken in the council chamber of the Hilversum Town Council: no date. 1952
according to the archive list in the photo laboratory
but it must be before September 1951, because after
this date it was in the SMA.
XRF-analyses show that the top white area in Lozenge
composition with two lines (1931) contains only zinc
white. Megens 2007, p.7, CHA report 2007-057. This is
confirmed by the purple fluorescence this paint layer
shows when exposed to UV-light. X-ray on the other
hand shows the presence of lead white in the paint
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layers. The latter pigment must therefore be present
in the lower white paint layer. Megens 2007, p.7, CHA
report 2007-057.
113 From the photographic evidence and provenance it is
difficult to determine when the painting was treated.
From a letter from Joosten of 21 January 1977 to Mr. J.
Burema at the Council‘s Culture department, it seems
that the restoration probably took place before it was
acquired by the museum on loan in 1951. Letter from
Joosten‘s personal archive. It is highly improbable that
it was treated before or during the war. One possibility is that it was treated in the Hilversum Town Hall
between 1945 and 1951. Veen 2003, p.8 en 9.
On a 1955 photograph it is obvious that the canvas
has already been restored. Another possibility is that
it was treated between 1951 and 1955. The Stedelijk
Museum has no reports that specifically refer to this
painting, although there are two invoices that might
possibly indicate this painting. Both invoices from A.
Zeegers, 1953 and 1954. Documentation file SMA,
paintings conservation department.
114 The pinewood strainer has right angled corner joints
in tongue and groove. There are keys in every corner
secured with string and staples. The stretcher is 80 x
80 cm, has beading on the inside and a slightly bevelled edge. The original size would have been a fraction smaller.
115 The current craquelure pattern is present on X-ray
photographs of 1979, which means that the paint layer
has remained stable since then. X-ray examination, 22
October 1979 (405 to 410) and 30 October 1979 (413
to 416), carried out by the museum restorer Co van
Beek.
116 The strips are 0.9 cm wide and 1.2 cm thick.
117 A mixture of 100 ml water, 0.5 g citric acid and triethanolamine was used to remove the surface dirt from
the white areas. In this case the mixture was pH 7.0.
The treatment was repeated twice. De-ionised water
was then used to remove any remaining traces. The
black lines were treated with a de-ionised water moistened cotton swab so as not to affect the varnish layer.
118 After testing, a gel was used comprising Carbopol,
Ethomene C12 and Terpentina D (with additives of
ethanol and acetone (1:1)).
119 The paint layer was consolidated with Lascaux (medium for consolidation 4176) and filled in with Modostuc.
120 The retouching was carried out with Gamblin Conservation Colours.
121	.A gel was used comprising Carbopol, Ethomene C12
and Terpentina D (with additions of ethanol and acetone (1:1)). Traces removed with Terpentina D.
122 Joosten 1998 II, p.346, Composition No.IV, 1929/Fox-
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trot A: Lozenge with Three Lines 1930, 1929/1930.
(B211) New Haven, Yale University Art Gallery.
Recessed strip frame with mitred corners and back
frame with butt-joints. 78.2 x 78.2 cm. Patricia Sherwin Garland, conservator at Yale University Art Gallery, New Haven, provided us with the measurements
of this Mondrian work: first frame, 1.1cm, depth 0.9
cm; Second frame: front 3 cm (upper left side), 2.5
cm (upper right side, left side from the viewer’s point
of view), 3 cm (lower side, right and left), depth 2
cm. Measurements from tacking edges to outside of
the frame. The canvas has a new stretcher but it is
unknown whether the frame is original or not.
Joosten 1998 II, p.368, Lozenge Composition with
Four Yellow Lines, 1933. (B241) GMDH. Recessed
strip frame with butt-joints and back frame with buttjoints. 80.2 x 79.9 cm. The frame of Lozenge composition with four yellow lines is deeper than the frame
of the painting in the SMA. The tongue-and-groove
joints of the lower frame of Lozenge composition with
four yellow lines do not match the discernible frame
construction on the photograph from Hilversum. The
frame of Lozenge composition with four yellow lines is
certainly original; Mondrian’s writing on the back of
the slats proves this. Perhaps the joints were altered
after the lining of the painting in the past. Verbal
communication with Ruth Hoppe.
123 Winsor & Newton acrylic paint: titanium white, sienna, ivory black, cadmium yellow and burnt umber.
124 A number of other Dutch museums have also
researched Mondrian‘s original frames. In 1972 a close
study was made by Herbert Henkels of all frames of
Mondrian’s paintings in the possession of the GMDH.
It emerged that the abstract works from 1921 onwards
still had their original frames, or very accurate reconstructions of the original. Based on this study, a number of paintings without frames have since acquired
a new frame. Personal communication from Hans
Janssen, conservator GMDH. In 1994 in the KMM a
similar study of the lists of Mondrian’s frames in the
collection was carried out, as a result of which reconstructions were made. Noble 1995.
125 Interview with Joosten, 21 March 2007. It was probably inspired by the frame to be seen on a photograph
showing a general view of the commemorative exhibition in 1946 (archive photograph in restoration file,
SMA, C. 3956). The frame seen in the photograph has
a narrower corbelling and was probably made for the
exhibition. This can be concluded from the fact that
all three paintings in the photograph have the same
frame. Composition B, 1920 Ludwigshafen, WilhelmHack-Museum and Composition II, 1920 Private collection. There are traces of white paint from a frame
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visible on the paint surface of the canvas. These traces
possible correspond with the frame in the photograph:
they are 3mm from the edge.
Joosten 1998, II, p.192.
Letter to Oud, 31 March 1921, Joosten 1998, II, p.279.
No paintings made in 1919-20 were framed. It is
known that the sides of three works were painted grey:
Composition B, 1920 Ludwigshafen, Wilhelm-HackMuseum, B106, Composition II, 1920 private collection and the 1920 work of SMA. Only after the letter
to Oud of 31 March 1921 did he start to frame his own
works. It is known that Petrus Alma herself added a
narrow, rebated, flat and white painted frame. This
has been lost. Joosten 1998, II, p.284, 285.
A number of frames were reconstructed in the
Kröller-Müller Museum in 1994. They were made of
strips painted with acrylic paint. Noble 1995. Colleague Luuk van der Loeff of the KMM was so helpful
as to loan us the test strips from 1994 for the research
in the SMA.
Photograph C3936 SMA (1941-45). This photograph
gives a good impression of the original state.
Invoice, Willy C.J. Kock, Amsterdam, 22 June 1956.
For the director of the Stedelijk Museum of Amsterdam, For the lining of a painting “Composition” by P.

Mondrian, owner Karsten, (Biennale), Fl. 150,-.
131 The frames were retouched with Winsor & Newton acrylic paint: cadmium yellow medium, titanium
white, ultramarine blue, raw sienna, yellow ochre and
raw umber. On the reverse, the white Modostuc in the
frame corners was toned down with water paint.
132 Laminated extra clear anti reflection glass: Vision-Lite
44.2. The frame is executed in aluminum and Dibond,
coated with RAL 9016.
133 Bois et al, 1994, p. 313 and 359.
134 In the course of this research and restoration project
the SMA had frequent contact with colleagues from
other museums and institutions such as the KröllerMüller Museum, the Gemeente Museum Den Haag,
the Van Gogh Museum, the Museum of Modern Art,
the Netherlands Institute for Cultural Heritage and
the Courtauld Institute in London. A meeting was
held in the conservation workshop of the SMA on 1
February, 2008. It was an informal discussion with
internal and external colleagues about the progress of
the treatment of Piet Mondrian‘s Lozenge composition
with two lines in het Stedelijk Museum. Present were
Ruth Hoppe (GMDH), Luuk van der Loeff (KMM),
Ella Hendriks (VGM).
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