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Achrome (1960) by Piero Manzoni
An unpainted monochrome canvas: research and treatment

Figure 1. Piero Manzoni, Achrome, 1960, canvas on stretcher, 99.7 cm x 79.2 cm x 2.4
cm. Stedelijk Museum Amsterdam collection. Before treatment. © Stedelijk Museum
Amsterdam. Photo: L. Kolkena.1

Introduction
The Stedelijk Museum Amsterdam (SMA) collection contains three Achromes by the Italian Zero artist, Piero Manzoni
(1933-1963). Manzoni’s Achromes (meaning ‘colourless’)
are monochrome and mostly white.2 One of these Achromes,
1 Independent paintings conservator , 2 Stedelijk Museum Amsterdam,
3 independent textile conservator.
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(1960), has visually disturbing stains, discolouration and tide
lines, for which reasons it has not been displayed for many
years (Figure 1). The object comprises a stretcher onto which
two canvases are mounted (Figure 2). The front canvas, the
only one visible, consists of a cotton canvas with seams forming a grid, with no finishing coat and no paint layer.3 The cotton has very fine creases, which form a characteristic element
of the work. The back canvas is covered by the front one and
painted white (Figure 2).
The Achromes constitute a considerable and important
part of Manzoni’s multifaceted oeuvre (Figure 3). He created
the Achromes beginning in 1957, using materials such as canvas with plaster, fibreglass wool and even bread rolls. During
1959-60, Manzoni made more than 50 Achromes using unpainted textiles (cotton, silk, flannel).4
Manzoni strived for entirely new artistic concepts that
totally opposed art as expression.5 “For me it’s about a totally
white surface (or better still, perfectly colourless, neutral), free from
every pictorial phenomenon, [...] white is no polar landscape, no
matter that evokes certain associations, no beautiful matter, no
sensation, no symbol or something else: a white surface is a white
surface […].” 6
The stains on the cotton are very obvious and thus form
a discrepancy with Manzoni’s original intention.7 Achrome
(1960) is an important work in the SMA collection and the
museum wished to be able to display the work once more. The
aim of the current treatment was also to make the conceptual
value of the work clearly apparent once again.
The removal of irregularities on a monochrome work is
often problematic and certainly in the case of an unpainted
work. In the first instance, it was not certain that it would be
possible to carry out a full treatment on Achrome. In another
case of a stained Achrome, this time of cotton wool, (1962,
Museo Giovanni Fattori collection), cleaning turned out to be
impossible without impairing the work’s appearance and the
artist’s original intention.8
An in-depth research into possible treatments for Achrome
was necessary and this began in 2015.9 Achrome is composed
of various materials, and hence involves multiple conservation

Figure 2. 1. Stretcher. 2. Back canvas. 3. Front canvas.

disciplines. As it was made in the painting tradition, comprising a stretcher and a painted canvas (albeit concealed), it was
treated in the painting conservation studio in collaboration
with other disciplines.
The treatment was quite a challenge due to various difficult conservation issues. Would it be possible to remove
patchiness with local treatments? Or would it only be possible
to achieve an evenly monochrome surface by treating the entire surface of the front canvas?
This paper is primarily focussed on the research into
whether local (spot) or full cleaning would be suitable for the
front canvas, the most suitable methods and materials, and the
implications these might have for the work as a whole. It was
finally decided to wet clean the front canvas. The treatment
method was not the most obvious solution and the decisionmaking process is discussed here because it may be useful for
treatments of similar works.
There is very little published about the full cleaning of an
unpainted cotton or linen painting support.10 Methods and
materials used in textile and paper conservation were investigated for their suitability for cleaning a textile painting support.11
Comparable conservation problems are often presented
by modern paintings, for instance, in the conservation of
Color Field paintings.12 Sometimes patchiness on unpainted
canvas can be treated locally, or full cleaning would be too
problematic. Such as the large canvas Shining Forth (1961) by
Barnett Newman, on which stains had formed on the unpaint-

ed canvas that were difficult to remove and ultimately treated
locally.13
In addition to cleaning, the retouching of unpainted canvas was researched and described in this study.
The preservation of the material authenticity of Achrome
is one important criterion for the treatment choice. Furthermore, the historical value and normal signs of deterioration
had to be kept in mind. The apparently simple concept of
Achrome could be displayed by means of a replica. However, a
replica would not possess material authenticity and historical
value. The characteristics of the making process (seams, creases, stretching and the particular construction of canvasses)
give it a unique appearance that must be preserved and displayed.14
The stains have been on Achrome for a long time, already
before the acquisition by the SMA in 1970.15 The front canvas was even cleaned and bleached twice in the 1970s, but
the stains are still present.16 These treatments have had consequences for the visible signs of ageing that form the cotton’s
patina.17 The conceptual value of Achrome had to be weighed
against the preservation of the material authenticity and history of the canvas. This case illustrates an interesting dilemma
already extensively described in 1972, but which is once again
relevant for the current treatment.18

2 Preliminary research methodology
To form a basis for the treatment decision-making, research
was first carried out into the making, treatment history and
condition of Achrome. This was material-technical research
using the naked eye, stereo-microscopy, thread-counting and
fibre identification with polarised light microscopy. Documentation photography, Reflectance Transformation Imaging

Figure 3. Piero Manzoni poses before a similar or the same Achrome in his studio in
Milan, 1960. Source: Giancolombo ©DACS 2014.
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Figure 4. Achrome under Reflectance Transformation Imaging (RTI) light. Photo: L. Kolkena and M. Wagenaar.
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(RTI) and Ultraviolet Fluorescence photography was carried out with a Nikon D7000 camera with Nikor 60 mm lens,
Philips TL-D 36w BLB UV lamps and 2B+85D Kodak Wratten filters for UV and colour correction. Colour temperature
was adjusted in Adobe Photoshop CS6 with Camera Raw 7.4
to 10000 Kelvin and colour +35 following AIC guidelines.19
Photo spectrometry was performed with a Minolta Konica
Photo spectrometer, with settings of m/I + E/100 T1 10°/
D65, diaphragm 8 mm. Source research was carried out and
reconstructions of Achrome were made.
The substances making up the stains were analysed in order to find a tailor-made cleaning method and to better understand the condition of the cotton. Sampling the stains was
not possible because the fine weave of the textile would be
damaged and the stains were located in a prominent place. Examination with a Hirox 3D digital high-resolution microscope
(Hirox KH7700 with 2016Z lens) mounted on a MOPAS
portable stand for examination of paintings ( JAAP Enterprise
for Art Scientific Studies Amsterdam) made the condition of
the threads and fibres accessible, and it could be determined
whether the stains consisted of soil particles or discolouration.
Portable X-ray Fluorescence (pXRF, Bruker Tracer III with
SD detector and Bruker S1 software) was performed by the
Cultural Heritage Agency of the Netherlands (RCE) to detect
the presence of harmful metals in the stains as well as elements
in the paint layer on the back canvas. Gas ChromatographyMass Spectrometry (GC-MS) analysis was carried out at the
RCE on the materials in the paint layer on the back canvas to
indicate any possible emissions of harmful gasses that could
accelerate the degradation and yellowing of cellulose.20
A chemical spot-test of potassium iodide solution was
used on a fibre of the tacking margin to test for the presence
of starch.21 The acidity and conductivity of the canvas were
measured using an agarose gel, applied to the canvas tacking
margin for 5 minutes (5% agarose in de-ionised water; Horiba
Laqua Twin pH and conductivity meters).
Due to the risk of forming tide lines, it was not possible
to test the stains’ solubility, nor wet cleaning methods on the
object prior to treatment. As the origin of the stains was unknown, it was also impossible to reproduce these on cotton
for cleaning tests.
Treatment methods and materials used and recommended
for paintings with stains on cotton were collected. Literature
sources and various national and international conservators
and researchers in the fields of paintings, textiles and paper
cleaning and retouching were consulted.22
Subsequently, the discrepancy between the original appearance of the work and its current state was determined. It
could then be estimated how light the canvas may become by
cleaning.

Figure 5. Achrome in 1970. Ambient light, black and white print. Photo: Stedelijk
Museum Amsterdam.

All the pros and cons of the cleaning methods were considered and discussed with all involved conservators and curators in the SMA.23 It is important that the artist’s intention
is preserved, but the object’s historical and material values
should also not be lost sight of. Compromise is nearly always
necessary in arriving at the most appropriate treatment for a
complex conservation project.24

3 How Achrome was made
“As for my current paintings, I am now using sewing machines and
I am able to obtain surprising effects.” Manzoni, 1960. 25
The front canvas is of cotton with a grid pattern of machine stitched, double folded, horizontal and vertical seams,
the seam allowances of which are on the verso (Figure 4).26
It is attached to the stretcher over the back canvas with staples. The back canvas has an even white primer underneath a
white paint layer that the artist applied by hand in wide brush
strokes.27 The canvas is attached with small nails to the stretcher.28
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The slight creases on the front canvas are already present in
the earliest known photograph of 1970 (Figure 5). The reconstructions of the work made for this research show that creases
only appear when deliberately formed in a dry or wet canvas.29
There are more Achromes with a creased surface, but this is not
a standard feature in every one.30 It is an original characteristic
of this work that must not be lost during treatment.
The front canvas is thin and slightly transparent, so that
the light-coloured paint layer on the back canvas shimmers
through. This effect contributes to the lightness of the work
and would have been created intentionally by Manzoni, given
that he applied the white paint layer to the back canvas himself.
The original degree of lightness of the canvas is unknown.31
It cannot be deduced from the available black and white photos. Above all, the canvas has been washed and bleached several times in previous conservation treatments.
Manzoni was assisted in the making of the Achromes by a
family maid in Italy and by seamstresses in a T-shirt factory in
Denmark where he made works as an artist in 1960.32 Perhaps
they helped with sewing the seams in the fabric, but the exact
part they played in the making process was not documented.
Figure 7. Discolouration and tide lines; normal
light.

Figure 6. Treatment history timeline.

4 Treatment history and current condition
Aesthetically, Achrome is in poor condition due to the obvious
dark stains. The stain at the centre of the monochrome picture
catches the eye immediately and is very distracting (Figure 9).
In addition, there are several visible brown tide lines and the
work is discoloured to yellow-brown, which is stronger toward
the edges. The darkest stains have white retouching, which
slightly stands out against the discoloured cotton. The tacking margins on the front canvas show tears and holes from old
rusted staples.
The work has been treated four times in the SMA since
1970 (Figure 6). The darkest stains were bleached with hydrogen peroxide and the front canvas was removed from the
stretcher and rinsed in warm water in 1970. The canvas was
re-stretched to remove creases.33 In 1972, the front canvas was
treated once again, in collaboration with textile conservators
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and researchers at the Centraal Laboratorium in Amsterdam.
It was then also investigated whether it would be possible to
preserve the patina.34 The stains were first treated locally with
a soap solution.35 The canvas was then bleached with hydrogen peroxide and washed with a surfactant.36 Measures were
taken during the drying process to prevent the creases disappearing. Despite all these treatments, the stains were again
visible in 1975 and subsequently retouched with white magnesium trisilicate.37
The work could be displayed again after the treatments
were carried out in the 1970s. Then, in 1972, it was noticed
that tide lines had formed around the local treatments.38 These
are now even more clearly visible. Due to the first treatments,
the creases were apparently reduced and the colour of the
canvas made lighter. Achrome’s current colour is not what one
would expect from the natural ageing of cotton.
Discolouration of the canvas

Cotton consists largely of cellulose that degrades under the
influence of heat, light, moisture and oxygen. With degradation, it oxidises, discolours to yellow-brown and is subject to
hydrolysis, which causes weakness. Oxidation of cellulose in-

creases the number of carbonyl compounds.39 Carbonyl compounds can further degrade to form carboxyl groups, which
are acidic and polar. Acidity acts as a catalyst in the further
degradation and discolouration of cotton.40 Acidic outgassing from nearby materials such as alkyd paint, the wooden
stretcher and the frame, also accelerates degradation.41 The
degradation of cellulose is the most probable cause of the
yellow-brown discolouration.42 A chemical spot-test using
potassium iodide indicated that there was no starch present
to contribute to the discolouration.43 The colour and lightness
was measured with a photo spectrometer.44
Tide lines on the canvas

Tide lines (Figure 6) are formed when, during evaporation,
a liquid transports coloured substances to the edge of a stain
where they accumulate. Acidic and yellow-brown cellulose
degradation products and surface soiling can be among these
substances.
Tide lines and stains invisible in normal light do fluoresce
under UV radiation. There seem to be tide lines and residues
of local treatments present (Figure 7). A high concentration of
titanium was measured with pXRF in the middle of a tide line
at the upper-left corner (Figure 7).45 The local treatment using
a soap solution could have caused this, with household soap
containing titanium oxide being the possible source.46 This
could mean that soap residues are still present. Titanium dioxide can accelerate the photochemical degradation of cellulose
fibres and its small crystals can mechanically damage fibres.47
These residues and acidic degradation by-products can cause
further damage and discolouration that only becomes visible
in the future.

Dark stains on the canvas
The dark stains have been present for some time. Aged stains
can negatively affect the condition of cotton. The presence of
a metal such as iron or copper can work as a catalyst in the
degradation of cellulose fibres.48 Stains can be acidic due to
the presence of oils or mould, for example.49
The dark stains fluoresce red-brown under UV light (Figure 8), which can indicate the presence of iron.50 However,
pXRF measurements of the darkest stains show that there is
practically no iron present and no other metals that cause dark
discolouration.51 The cause could be an organic substance.
The RTI images show that the dark stains form depressions
in the surface (Figure 4). This suggests that the affected cotton
was damaged or mechanically impacted during a treatment.
Using the Hirox microscope, many broken off cotton fibres
can be seen in the dark stains, again possibly due to bleaching.
Therefore the surface is less ‘fluffy’ and light is less scattered

Figure 8. UV-fluorescence photo. 2B+85D Kodak Wratten filters.

(Figure 12). The volume of the threads is reduced so that the
dark space between them increases, which contributes to the
dark appearance of the stains. Hirox microscopy showed that
the stains consist of discolouration and not soil particles that
lie on the surface and between the fibres.
The retouches of magnesium trisilicate can cause a local
difference in acidity because the substance is an antacid and
thus counters acidification. This could cause differing degrees
of discolouration in the future.

5 Treatment selection criteria
The most important aim in this treatment is to restore the authentic visual appearance.
The monochrome character of the work must be brought
back. As the work has already been fully cleaned a number
of times, the patina has already been altered and the natural
ageing is no longer intact. This simplified the choice to possibly wash the work and thus give preference for its conceptual
value.
Manzoni thought it important that Achromes should stay
uniformly even and he permitted interventions for maintaining the white surface.52 This was evident from interviews that
Van de Wetering held around 1972 with artist friends of Man-
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Figure 9. Dark stain on the canvas.
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Figure 10. Location A, on a dark stain at the top edge. Detail photo.

Figure 11. Location B, on a clean area. Detail photo.

zoni.53 Manzoni ordered the overpainting or cleaning of an
Achrome on several occasions. Henk Peeters washed a cotton
Achrome for Mazoni in a bath; another was overpainted with
a white layer by Jan Schoonhoven and, together with Peeters,
Manzoni attempted to clean an Achrome of nylon fibre with
anti-static oil.54
Nevertheless, the current treatment does not aim to make
the object ‘as new’, but to bring it closer to the original uniform appearance.
Another treatment aim is to make the resulting condition
as stable as possible and to limit any harmful influences on the
cotton so that degradation can be slowed down. The canvas’
condition is currently unstable: substances in the stains can
accelerate degradation of the cotton fibres, which, in turn,
weakens the stained areas. Acidification of the canvas has
caused further degradation and hence discolouration of the
cotton. Substances used in previous treatments (such as soap)
are perhaps still present and could be reactive, thus causing
discolouration, for instance.
In addition, treatment must not further weaken the cotton. Any additions, such as retouches, must be reversible.

6 Possible treatments
An active conservation treatment is needed to make the work
visually acceptable for display. Standard treatment possibilities were evaluated on their suitability and efficacy concerning
the unpainted cotton canvas of Achrome.
Spot cleaning

Spot cleaning can be carried out with a liquid, emulsion (e.g.,
a silicone solvent55) or rigid gel (such as agarose56), with or
without adding a detergent, bleach or chelating agent. The
amount of liquid used can be limited by using local suction or
an ultrasonic mister.57 Even so, all local wet cleaning methods
carry the risk of tide line formation. The removal of soiling
with mechanical action or a laser only works on soil particles,
which are not present in this case.58
Treatment of the entire front canvas

The front canvas has to be removed from the stretcher in order to be fully cleaned. Washing would most probably reduce
the natural discolouration of the fibres and the intensity of the
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Figure 12. Hirox image of location A, mag. 120x. Photo: J. Boon.

Figure 13. Hirox image of location B, mag. 120x. Photo: J. Boon.

stains. The polar degraded elements of the fibres and residues
of previous treatments are flushed away by water, which can
slow down future degradation.59 The work would benefit visually and the condition especially would be improved for the
long-term. The old retouches with magnesium trisilicate are
water-soluble and so would be rinsed out with water during
the treatment, ensuring that the canvas would age more evenly
in the future.
The function of a detergent is to encourage release of soil,
residues and degradation by-products and holding it in suspension during the washing process. A suspension agent also
helps to hold soil in the washing solution to prevent soil redepositing on the object.60
Full cleaning with water does have a number of possible
disadvantages. Washing the entire canvas in order to lighten
its colour is not reversible.
The result cannot be accurately predicted and it is not
possible here to test the cleaning method. There is no longer
the risk of shrinkage, as Achrome has been washed numerous
times, even in water at 60°C.61 Monitoring the drying process
is crucial to preserve the creases and prevent tide line formation. The 1972 treatment that successfully preserved the
creases can be taken as an example.62

A full cleaning could also be carried out using solvents
or with supercritical CO2 or liquid CO2. CO2 as a cleaning
agent has the advantage of not causing shrinkage. This is a
new method originating from the industrial textile industry, but it has the disadvantage of there being little experience of using it on art objects. Besides, it is primarily used
for soil particles on surfaces.63 Solvents are impractical for
using in a bath and do not remove water-soluble substances
like degradation by-products, which is an important aim of
the treatment.
Bleaching with oxidation or reduction agents is often used
in paper and textile conservation.64 However, both methods
can be harmful to cotton if in a weakened condition, which is
the case with the dark stained areas on Achrome (see Figure
13).65 Sun bleaching has been carried out on various Color
Field paintings.66 This method is unsuitable for Achrome as it
needs to be tautly stretched while wet. In addition, the size of
the canvas could change and the creases be reduced.67 Bleaching the stains or the entire canvas could possibly reduce the
stains, but the effect would be temporary.68
It is possible to introduce an alkaline reserve into the canvas to curb degradation of the cotton by acidification. However, this will not prevent discolouration in the long-term.69
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Removing a canvas from a stretcher is often not desirable. In this case, the mounting is no longer original. Removal
could have a mechanical impact on the tacking margin, but it
also provides the opportunity to make adjustments, for example, by adding a strip lining to relieve tension on the tacking
margin.
Washing of the canvas can be carried out using a float
screen method. This entails placing the object on a layer of
non-woven viscose textile which lies on a screen that is in
contact with water in a bath. The strong capillary action of the
viscose fibers draws water, along with any soiling, out of the
object.70 This method avoids having to apply any mechanical
force to the textile.71 Otherwise, the canvas can be placed in a
bath, supported by a sheet of Melinex so it can lie completely
flat and undisturbed in a bath. The paper studio of the SMA
has a large bath for this purpose.

Figure 14/15. During the application of a strip lining.

The pros and cons were weighed up after considering all
the known possibilities. The full cleaning of Achrome in a bath
is preferred over spot treatment. This offers the best chance
of achieving a uniform, monochrome surface. Above all, it
provides advantages for the condition over the long-term. The
application of bleach is undesirable because this would probably be harmful to the cotton. Bleaching was also not a good
solution in previous treatments. Besides, making the canvas

lighter is unnecessary. It is possible to preserve the creases
with a close monitoring of the drying process.
The probable limitations of the treatment result are acknowledged. Analysis of the stains could not determine their
composition, which ruled out using highly specific cleaning
agents (e.g., adding a chelating agent for iron stains). The dark
stains have been present for more than 45 years and are still
clearly obvious despite numerous local and full treatments.
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Figure 16. Achrome before treatment (with previous retouches). f/8, 1/10 sec, iso 100. 83
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Figure 17. Achrome after washing, before retouching. f/8, 1/10 sec, iso 100.
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Figure 18. During retouching (from top left to bottom right).

When an old stain continues to reappear, there is only a small
chance that it can be permanently removed. There is a chance
that only the discolouration will disappear with ageing, but
that the stains will not turn lighter. Furthermore, the differing
surface structure of the affected cotton seems to have made it
appear darker (as seen in the Hirox photos), on which cleaning will have no effect.
Retouching

Retouching the stains was considered and tests were carried
out on cotton test strips. Reversibility is crucial, but can be
problematic in regard to the porous textile, especially when a
liquid is needed for the application and removal of a retouch.
Paint, loose pigment and pastel are difficult to remove and
hardly reversible in this case. The optical characteristics of cotton are also difficult to emulate and it would be impossible to
achieve the same lustre. Retouching with micro cellulose fibre
without a binder is a possibility, by which the powder attaches
by catching amongst the cotton fibres. This is a method that
can successfully be applied to cotton duck canvas. Unfortu-
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nately, the fine weave of the canvas on Achrome does not allow
this. However, applying micro cellulose fibres with water and
letting it dry can attain the desired effect. It is also very compatible in colour and composition as cotton is also mostly of
cellulose. However, a wet application is only advisable when
the cotton is clean, thus preventing tide lines. Such a retouch
can be mechanically removed. A retouch is always a temporary solution for cotton as the material discolours differently
from its cotton surroundings.

7 Treatment
Washing the front canvas

Washing was carried out in a bath in the SMA conservation studios assisted by textile conservator Emmy de Groot
and supported by the conservation team.72 The canvas was
first gradually wetted with tap water (Figure 15).73 De-ionised
water (with its low conductivity) could possible cause the fibres to swell too much with a prolonged washing process.74 A

Figure 19. Result of the treatment, after retouching.
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solution of tap water and detergent was then added: pH 7.5
and T of 20°C.75 The work was soaked in the wash bath for
3.5 hours with short sessions of light mechanical movement
to encourage the uptake of soiling by the detergent. A sponge
was used to absorb the soiling from the dark stains. After the
wash bath, the work was rinsed three times with tap water and
once briefly with de-ionised water.
The canvas was dried face down between absorbent tissues on a thick towel. The tissues were pressed lightly to make
close contact with the object, so that moisture could evaporate through the tissues to avoid tide line formation on the
object itself.76
The result of washing was a clear reduction of tide lines
and a more uniform lightness, which brings it closer to its
original appearance (Figure 18). The surviving creases have
remained clearly visible. As expected, the dark stains were not
entirely removed, but certainly reduced. The white retouches
were rinsed out.
The colour measurements objectively showed the difference in lightness and colour before and after washing (Table
1).77 The colour measurements were carried out using the
L*a*b* system. The difference was calculated from the values
measured before and after washing (∆L*, ∆a*, ∆b* and ∆E).
Discernible changes (∆E >578) occurred in the stains (locations D and G), tide lines (F) and an unstained area (I). As
expected, the yellow-brown discolouration was particularly
reduced (the values of yellow + ∆b* and red + ∆a* decreased).
Two stains (D and G) and a tide line (F) became lighter.
A number of areas became darker (A, B, C, H and I, but
only I is discernible by sight). With stains A and H, this is explained by the rinsing out of the white retouches. In general, it
can be said that the canvas is less yellow due to cleaning, but
not discernibly lighter (except for two stains and a tide line).
Adjusting the stretching

A layer of Melinex was mounted over the back canvas.79 This
forms a barrier against acidic off-gassing from the underlying stretcher and paint layer.80 A strip lining was applied to
the front canvas tacking margins (Figure 16).81 A thin, plainwoven, white, 100% polyester fabric with very little elasticity
was used.82 The fabric was attached to the canvas with running
stitches to avoid using an adhesive. A double seam was made
on all sides in order to evenly distribute the tension.
This way the canvas can be refitted without impacting
damaged areas on the tacking margin. Before the treatment,
a tracing was made of the exact position of the grid seams to
ensure an accurate refitting. The current position of the seams
exactly matches that before the treatment.
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Location description
A- Dark stain, top edge

B- White square, 2nd from right and top

C- Brown discolouration edge, 2nd square top

D- Brown stain, top left corner

E- Grey area, top left square

F- Brown tide lines, middle top

G- Orange stain, 2nd square left, top

H- Dark stain 3rd square top, 2nd square left

I- Lightest square bottom right

Sample
no
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

∆L*

∆a*

∆b*

-1,24
-0,80
-0,53
-0,99
-0,78
-0,94
-1,15
-1,75
-1,14
5,16
6,00
6,11
-0,61
0,00
-0,45
1,96
1,79
2,42
1,65
1,50
2,17
-1,41
-1,28
-1,41
-4,16
-3,16
-2,77

0,01
-0,09
-0,12
-0,44
-0,48
-0,41
-0,67
-0,56
-0,52
-1,99
-2,22
-2,38
-0,37
-0,29
-0,43
-1,33
-1,22
-1,22
-1,33
-1,28
-1,47
0,02
0,04
-0,29
-0,28
-0,36
-0,45

-1,97
-2,07
-1,92
-3,59
-3,47
-3,34
-3,86
-3,19
-3,42
-6,21
-6,29
-7,14
-3,12
-3,24
-3,28
-4,85
-4,64
-4,17
-5,70
-5,60
-6,31
-0,84
-0,93
-1,50
-3,69
-4,03
-4,40

Table 1. Results of colour measurements: differences before and after cleaning.

Retouching

Retouching was restricted to toning down the dark stains.
Powdered micro cellulose fibre was placed on the stain and
spread out evenly with a porcupine quill (Figure 18). The
retouch was then moistened with an ultrasonic mister (deionised water) and pressed down with the quill. It was possible to use a small amount of moisture because the canvas
had just been washed hence there was no soiling that would
form tide lines. After drying, the retouch proved to be a satisfactory coating. The micro cellulose’s lustre and transparency
matched the colour of the surrounding cotton.84
A minimal intervention was chosen for the retouching. A
number of less obvious stains and patchiness remain visible
(Figure 19).

∆E CIE
1976
2.33
2.22
2.00
3.75
3.59
3.49
4.08
3.68
3.64
8.32
8.98
9.70
3.20
3.26
3.34
5.40
5.12
4.97
6.08
5.9
6.83
1.64
1.58
2.08
5.57
5.13
5.22

Conclusion

Zusammenfassung

This case study provided the opportunity to identify problems
than can occur in the treatment of monochrome unpainted canvasses. Various treatment methods were discussed and solutions
formulated. The visual restoration of the Achrome concept while
preserving the physical characteristics was essential for being
able to show Manzoni’s intention. This was achieved by washing the front canvas and retouching the stains. The preliminary
research was time-consuming, but due to lack of literature references, it was certainly necessary to be able to formulate a suitable
treatment method. The examination with the Hirox microscope
was an innovative and significant step with which insight was
gained into the condition of the cotton bearing this kind of stain.
Standard textile conservation treatment methods were
applied for washing the cotton canvas. Retouching with micro cellulose fibre is a technique often used for cotton duck
fabric in Color Field paintings, for example. This method was
adapted to Achrome’s fine weave in order to be able to apply a
compatible and reversible retouch.
The strip lining could be attached without using adhesive,
a method that also arose in collaboration with textile conservators. The barrier layer helps protect the front canvas against
harmful effects caused by other materials in the object.
Achrome’s treatment history has provided much insight into
the issues surrounding the preservation of this type of conceptual artwork and into the dilemma that can arise when the preservation of the concept conflicts with the materials’ signs of ageing
and the preservation of the historical evidence. The decision to
wash the front canvas was made easier because the canvas had
previously been removed from the stretcher and washed.
The treatment of Achrome was carried out successfully,
whereby it can now be displayed once again. The reduction
of the tide lines and application of retouches to the dark stains
has resulted in a more uniform appearance. Now that the degradation by-products have been rinsed away, the condition has
been improved for the long-term. The creases have been preserved and the canvas still fits its stretcher exactly. The monochrome aspect of Achrome can again be appreciated according
to Manzoni’s intention.
Spot cleaning on this type of surface and artwork is not the
best long-term solution. However, when a canvas cannot be
removed from its support or a full cleaning is undesirable for
other reasons, then spot cleaning remains a good alternative.
The collaboration and support of conservators and researchers of diverse specialities proved to be essential for formulating the correct treatment method.
The barrier layer will slow the future ageing of the work,
but the process remains inevitable. Exposure to light must be
restricted when the work is not on display.

Der Beitrag widmet sich den Problemen bei der restauratorischen Behandlung von monochromen, unbemalten Geweben
am Beispiel von Piero Manzonis „Achrome“ von 1960. Das
Werk befindet sich in der Sammlung des Stedelijk Museums
Amsterdam und konnte seit vielen Jahren aufgrund von auffälligen Flecken, Verfärbungen und Randbildungen nicht mehr
präsentiert werden. Das „achrome“, also unfarbige, Bild besteht aus einem durch Nähte gitterförmig unterteilten Baumwollgewebe, dem flächig eine grundierte und weiß bemalte
Leinwand unterliegt. Die beiden Gewebe sind gemeinsam
mit Nägeln auf dem Keilrahmen befestigt. Durch die leichte
Transparenz des oberen, dünnen Baumwollgewebes scheint
die unterliegende weiß bemalte Leinwand sachte hindurch.
Die leichten Faltenbildungen des sichtbaren Baumwollgewebes sind bereits in der ältesten erhaltenen Fotografie des
Werks aus dem Jahr 1970 erkennbar. Die Wiederherstellung
der authentischen visuellen Erscheinung mit ihrem monochromen Charakter bei gleichzeitiger Erhaltung der physischen Eigenschaften des Werks waren entscheidende Ziele,
um die ursprüngliche Intention von Piero Manzoni (1933–
1963), einem Wegbereiter der Konzeptkunst, wieder erfahrbar zu machen. Detaillierte Untersuchungen und Recherchen
waren notwendig, um die Restaurierungsgeschichte, den Erhaltungszustand und die möglichen Behandlungsmethoden
zu ermitteln. Die Restaurierungsgeschichte des „Achrome“
gewährt tiefe Einblicke in einzelne Aspekte der Erhaltung
dieser Art von Konzeptkunst. Die vorausgehenden Untersuchungen waren zeitaufwändig, aber aufgrund dürftiger Fachliteratur in diesem Bereich unverzichtbar. Die Untersuchungen
mit dem Hirox 3-D Digitalmikroskop erwiesen sich als ein
innovativer und bedeutender Schritt, um Einsichten in den
Erhaltungszustand und die Art der Fleckenbildung des Baumwollgewebes zu erhalten. Die Zusammenarbeit mit Restauratoren unterschiedlicher Fachrichtungen war unverzichtbar,
um geeignete Behandlungsmethoden zu entwickeln. Verschiedene Behandlungsmethoden werden in dem Beitrag
diskutiert und Lösungsmöglichkeiten formuliert. Die Entscheidung, das Baumwollgewebe in enger Zusammenarbeit
mit Textilrestauratoren zu waschen, wurde erleichtert, da das
Gewebe in der Vergangenheit bereits vom Keilrahmen abgenommen und gewaschen worden war. Maßgebende Methoden der Textilrestaurierung kamen nicht nur für das Waschen
des Baumwollgewebes, sondern auch für die anschließende
Randanstückung ohne Verwendung von Klebemitteln zum
Einsatz. Ein weiterer wesentlicher Schritt war die Retusche
der verbliebenen dunklen Flecken. Retuschen mit Mikrozellulosefasern zählen zu einer geläufigen Technik, die beispielsweise für Baumwollgewebe von Farbfeldmalereien (Colour

97

Field paintings) verwendet wird. Diese Methode wurde im
Hinblick auf das feine Gewebe des „Achrome“ modifiziert,
um reversible Retuschen auftragen zu können. Die Behandlung des „Achrome“ ließ sich erfolgreich durchführen, so dass
das Werk nun wieder präsentiert werden kann. Die Reduzierung der Randbildungen und die Retusche der dunklen Flecken ermöglichten eine einheitliche Gesamterscheinung des
Werks. Durch das gelungene Auswaschen von Schadstoffen
konnte die Langzeitalterung des oberen Gewebes verbessert
werden. Zum weiteren Schutz wurde eine Zwischenlage aus
Melinex eingefügt, um das mögliche Diffundieren säurehaltiger Gase aus der Farbschicht der unterliegenden Leinwand
und des Keilrahmens in das obere sichtbare Gewebe zu verhindern. Die Falten im sichtbaren Baumwollgewebe blieben
ebenso erhalten wie das exakte Maß der Aufspannung. Die
monochrome Erscheinung des „Achrome“ ist wieder erfahrbar gemäß der Intention des Künstlers.
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Described by Ernst van de Wetering, who was involved in the 1972
treatment of this Achrome.
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97.27 ml water, 2.6 g potassium and 0.13 g iodine.
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SMA. “After removal from the stretcher the linen was dipped in
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1973.
Van de Wetering, 1973.
Documentation no. 3198 SMA. The canvas was first bleached with
sodium hydroxide (5 g/L), sodium metasilicate (20 g/L) and hydrogen peroxide (5 vol 30%) in 1 litre of water. “Separately treated were a
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researchers at the Centraal Laboratorium.
Documentation SMA, 1976.
Van de Wetering, 1973: p. 63.
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double bonds (C=O) that absorb part of visible light and give a yellow-brown colour. Tímár-Balázsy and Eastop, 1998: p. 16, 17, 26 and
30.
Tímár-Balázsy and Eastop, 1998: p. 27.
Tímár-Balázsy and Eastop, 1998: p. 339. Alig, 1998.
Tímár-Balázsy and Eastop, 1998: p. 26.
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The colour measurements were carried out before and after treatment while the front canvas was mounted over the back canvas. The
effect of the treatment on the canvas’ colour and lightness can be
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The paint layer on the back canvas also contained titanium and was
included in the measurement of the front.
Patents from 1935 onwards show that titanium dioxide was added
to household soaps. For instance, Patent US2428317, A. Edward J.
Moran, 1947.
Tímár-Balázsy and Eastop, 1998: p. 58.
Shahini and Hengemihle, 1986.
Tímár-Balázsy and Mátéfy, 1993.
Carter, 1984.
The signal for iron in the stains is very weak compared with the iron
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oxide stains from the staples on the edges, and so could not be the
source. pXRF analysis carried out by Ineke Joosten, researcher at
RCE.
The Manzoni Foundation also holds the opinion that an intervention
for the purpose of preserving the work’s conceptual value is permissible when necessary. Personal communication with Rosalia Pasqualino di Marineo, October 2015, Milan.
Manzoni died prematurely in 1963 and had written nothing about
the conservation of his Achromes.
Van de Wetering, 1972: p. 22.
Centre Pompidou, 2015.
Keijser, 2009. Due to the irregular surface of Achrome, it would also
be difficult to achieve adequate contact with a rigid gel.
Daly Hartin, et al, 1999. Diamond, 2014. Orlofsky and Kaldany,
2014.
Above all, the method for this application is still in the experimental
phase. Ausema, 2005. H. Sutcliffe, et al, 2000. Martinez and Escudero, 2008.
It can lower the canvas’ pH level and make the whole look more uniform. Hersh, et al, 1982.
Hofenk-De Graaff, 1968.
This was confirmed by textile conservator Emmy de Groot, who has
much experience with this. 28-5-2015.
Van de Wetering, 1973.
Sousa, et al, 2007. Banerjee, et al, 2012.
Adler, 1998. Homan Free, 2011.
As also experienced by De Groot. Personal communication, 28-52015.
This is an oxidising type of bleaching. Modern Materials and Contemporary Art Newsletter, 2014. p. 15-16.
Personal contact with J. Krueger, March 2015.
Adler, S, 1998.
Hackney, 2004. Peacock, 1983: p. 12.
Huhsmann and Hähner, 2007.
Orlofsky and Kalandy, 2014.
In preparation for washing, the canvas was first mechanically cleaned
with a soft brush and vacuum cleaner. Previous retouches were partly
removed by this.
As recommended by conservator James Bernstein, in order to avoid
forming tide lines, the canvas was gradually moistened using a handheld mister.
Tse, S. 2002.
CL Universal Detergent, which consists of 5% sodium citrate, 5% triton X-100, 10% CMC and de-ionised water, diluted 1:100 with tap
water. Source: Labshop, personal communication, 10-6-2015.
Tide lines and stains form at the area where the water finally evaporates. The layers were left to dry overnight.
All colour measurements were carried out on the front canvas while
it was mounted over the back canvas.
Calculated according to CIE 1976.
Polyethylene terepthalate film, Melinex® type S, 12 micron.
Young Chin, 2005. Preservart.ccq.gouv.qc.ca., 2007.
System developed following the recommendations of textile conservators Netta Krumperman and Emmy De Groot.
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82. Boerenbonthal, article number 130107, 100% polyester. Personal
contact with supplier in Weesp, July 2015.
83. Colour temperatures for Figure 17 and Figure 18 adjusted in Adobe Photoshop CS6 with Camera Raw 7.4 from 5000K to 6600K and
colour +6.
84. Following advice by conservators James Bernstein, Jay Krueger and
Ellen Davis. SolkaFloc® micro cellulose fibre 300 FCC (22 micron)
was used. The correct colour was achieved by heating the powder to
about 200°C, rinsing it with de-ionised water and grinding it beforehand.
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