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My name is YAMAMOTO Noriko, from the Association for
Conservation of National Treasures. I am honored to have been
asked to talk about “Eastern paintings and cleaning” here today.
Although we have only a limited time, I am going to discuss the
structures of Eastern paintings first, particularly the structures
(forms and techniques) of Japanese paintings, and then I will

focus on the issues involved in cleaning them.

In essence, many of Japanese paintings and calligraphy
mounted on paper and silk are; fittings, tools, and pieces of
furniture that have traditionally been used in Japanese-style
houses, such as sliding doors [fusumal, folding screens [byobul]
and hanging scrolls [kakejiku]. In particular, there is an alcove
called tokonoma in a room of the Japanese-style house, and it
is a traditional custom to display the tokonoma keyed to guests,
seasons and important events. Hanging scrolls play an important
role here.

Today it is common that such artworks are appreciated
by visitors to temples and shrines, or in exhibitions at art galleries
and museums. When we see the artworks at an exhibition, they
are often presented in the forms of hanging scrolls or folding
screens, or in frames; in other words, they are mounted on
traditional arrangements, and it is rare for the visitors to view a
painting on its own, which is in the form originally completed by
the artist.

In the field of cultural properties, these artworks are
collectively called Soko Bunkazai, which include paintings,
calligraphy, and other historical records. While there are a
variety of different forms of expression, the basic materials and
techniques are similar for both paintings and calligraphy.

In technical terms, the main artwork is called honshi. It
is the original part made by the artist. The structural body that
provides support to the main artwork in a decorative manner,
which is the mount, is called sotei or hyoso, and the practice of
mounting is termed shitate. In the following discussions, the terms

“main artwork,” “mount,” and “mounting” will be used.
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Figure 2

Types of the mount
Types of the mount may be grouped roughly into the

following three categories.

(1) Rolled up for storage and unrolled for viewing
<e.g.>
+ Hanging scrolls
+ Handscrolls [kansu] (scrolls of Buddhist sutra

[kyokan], illustrated handscrolls [emaki])

(2) Mounted on panels for storage and viewing
<e.g>
- Sliding doors
+ Paper on panels set into a wall [kabeharitsuke]
+ Folding screens
* Frames

(3) Folded and/or bound for storage and viewing
<e.g.>
* Books (booklets, albums of exemplary calligraphy

[tekagami], albums of paintings [gajo])

The forms in which the main artworks are handled on
their own are as follows. Those were not intended to be mounted
for storage or public viewing at the time of their creation.

+Support composes a structural body; that is, artwork is

executed directly on the structural body such as mural
paintings (panel paintings [itae], plaster wall paintings)

*Main artwork is unsupported by lining and handled on

its own such as letters and woodblock prints [ukiyo-e]

Materials used for mount

In the case of folding screens and sliding doors, the part
that forms their framework is called kumiko shitaji. Sapwood of
Yoshino Japanese Cedar (Cryptomeria Japonica Yoshino) is often
used. Multiple paper layers of different types, characteristics and
thickness are applied onto both sides of the frame using wheat
starch paste to secure the structure. When a main artwork of a
particular importance is to be mounted, the framework has nine
layers of paper of seven different types on its front and back.
Many of the paper applied onto the framework are made of kozo,

papermulberry, fiber.

Materials used in main artworks
Supports

Primary types of supports on which paintings are
executed are paper and silk, called ryoshi and ryoken respectively.
Types of fiber used as a raw material of paper include

kozo, gampi (Wikstroemia sikokiana French. et Sav.), mitsumata



Zofhic, HERRTIEET L TRARE IS %
BEATHEY A OADIREDED E LTINS

%o
- [EEW] (PGP EmREE, %) ) BURH &G HD —1KT
Z JICEE I NIZE D,

- TFRHEOER R, ) BT DHENARDADIRET
Bofebns & o,

G b T3 EEHT OV T]

ThEY = TR 7% E&2 AT TAHEERD S B T
ZIEED D T i) &G, Ab (EEFREZOH
K. %) THENARTH %, ZOWMHIC, M
HRREHDE S M2, N R CTE & /GO 2
TRTIRREZAE D REER L T 5,

A BG 5 FHNC IR 7 FESE O F8 O A i I 1
MENTWDS, ZNOEOMKIE. TS THE OREHETHEED
nTw3,

€S EPY INGAY-Y 7} < o IAN @
PR B

CER RN EREME THU & T8 T DR
BE) LR, o

TG ISP L 75 2 Kk ORI 3 TR ) TRz ) 1=
WL THT) 503 %,

FITIE A TED NI S NTV B0, I
LR R T ORI S LT < b T & 7274
VTR IV CHEANICET, IO b ORAHET
WHNIAZ N EDTH B, TR LHEh3 -
i© TR I TR PNEE RS EETH B,

LD LM TH) TH5, MIEEOH D
BREY X NI M SRR R B NI A T B

Z DO BEER & UTIE A (B, 55) 18 (e,
) DB

TRF O FIcHim R 6O, SRR RN
BE% & OHAEMICHHT % & 0735 D BIHE KE 080
BB, ZOMIC TR D EE FOR. Sh% %,

[RBE | SFEORIAEE, AR, S B,

reakh

RIEM O FICKB T i libn s kT, T
R Mgk GeB) ) MMibns,
RRCERITIR QHEESDAVE) ZBTHO EDIE DT, H
KORIESTHFEDOEGDOMELLE LTIEIRZEDTE
BTNEDTH 5B,

BERNCIE. MERSEER & AR EERIDY D 5, HARET 5
FRE ) EESERETRNE SE LW RGOS A R Uk

(Edgeworthia chrysantha Lindl), and bamboo. Paper made in Japan
has been primarily used for the supports, but not all. For example,
bamboo paper [chikushi], the paper made of bamboo fiber, has
been commonly used as the support for paintings and calligraphy
from the Muromachi period onward, and good quality bamboo
papers would be made in China and imported to Japan. Xuan paper,
or gasenshi in Japanese, which is made from blue sandalwood
(Pteroceltis tatarinowii Maxim.) and rice straw, is also made in China.

Besides paper, an important material used for the
supports was silk. Silk fabric is made by weaving silk threads
reeled from the cocoons of silkworms.

Other supports include wood such as boards, and clay
walls such as plaster walls. Some of the artworks executed on
wood are part of buildings, for instance, those on columns,
ceilings and walls of temples and shrines; they are therefore often
very large in size. Other applications include wooden wishing
plaques [ema] and doors of miniature shrines or alter cabinets
[mizushi]. Artworks on clay walls include those on plaster walls

and mural paintings in decorative tumuli.

Colors

Colors are materials used for creating an artwork on the
support, including Chinese ink [sumi] and pigments.

Chinese ink is made to a solid form by kneading soot,
such as oil soot and pine soot, together with animal glue [nikawa]
and hardening it. It is an indispensable material for writing not
only in Japan but in East Asia in general.

Pigments can be divided into two types: inorganic and
organic. Inorganic pigments are mineral pigments called iwaenogu
in traditional Japanese paintings. They are produced from bright-
colored rocks which are pulverized and classified according to the
particle size. Important minerals include azurite [gunjo], malachite
[rokusho], orpiment [sekio] and cinnabar [shinshal. Pigments such
as vermilion [suiginshul, red lead [entan], lead white [enpakul]
have been produced industrially from ancient times. Earth
pigments include white clay [hakudo] and ochre [odo]. Gofun,
more specifically is calcium carbonate obtained from seashells, is

a white pigment produced industrially.

Techniques

Many of Soko Bunkazai are created by applying colors
only onto the recto of the support. Those executed on paper and
boards fall into this type.

For paintings on silk, however, in addition to the
technique of applying colors onto the recto, colors are sometimes

applied onto the both sides of a silk support to complete the
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painting. The technique of applying colors on the verso of the silk
support is known as urazaishiki or uraenogu, and produces an
intricate structure even though it is a two-dimensional painting.

A silk painting is executed on a silk support attached
to a wooden frame. This may be similar to the preparation of
canvas for an oil painting, but it actually resembles more closely
to needlework and needlework stands. When a silk painting is
completed, it is removed from the wooden frame, and then the
verso is lined for stabilization, directly with a sheet of paper,
what we call hadaura-gami, which means the first lining paper,
using wheat starch paste. Without the first lining paper, the main
artwork is extremely unstable and difficult to keep the surface
stable. If the main artwork is ultimately to be completed in a form
of a folding screen or a hanging scroll or with a frame for viewing
and storage, linings would be applied subsequently on to the first

lining paper for further stabilization.

Structural damage

Possible damage found on mounted silk paintings is
the delamination of the main artwork (i.e. the silk support)
from the first lining paper. The delamination occurs due to the
deterioration of the wheat starch paste used as an adhesive. In
the case of silk paintings executed using the technique of verso
painting, characteristic damage occurs with the delamination of
the main artwork. As the silk support comes off from the artwork
due to aging, the pigments or the traces of the colors on the verso
may be left on the first lining paper. In these cases , what should
be preserved as the original part of the main artwork through
restoration is not the old first lining paper but the original colors
remained on it. It is important to remove only the old, deteriorated
first lining paper, preserve the colors of the main artwork, and

then stabilize it by applying the new first lining paper.
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Damage related to dirt
Stains induced by the copper-containing pigments
[rokusho-yake]

This is not limited to discoloration of the copper-
containing pigments itself but may cause the oxidized substances
to migrate to the silk or paper supports, accelerate deterioration of

the supports, and result in discoloration or cracks of the supports.

Stains due to movement of water

Not only the water itself is contaminated, but also the
colors and oxidized substances on the supports may be dissolved

and carried by water, resulting in stains.

Fungal infestation
This is a type of deterioration caused by hyphae and

spores of fungi on the artworks. It can also results in discoloration

or fading of the supports and the colors.

Treatment of fungal infestation

If the fungal infestation is only the surface of the main
artwork, they may be removed to a certain degree with the
surface treatment alone. However, if fungi have grown between
the silk support of the main artwork and the first lining paper, as
can be seen in the images below, it will be necessary to remove
the first lining paper from the artwork. Once the fungi have been
removed, a new good-quality sheet is applied as a first lining

paper using a good-quality paste to reassemble the mount that

provides support to the main artwork.

Figure 4
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Comprehensive treatment involving remounting

What we call fundamental restoration in the field of
Japanese painting conservation means comprehensive treatment
involving disassembly and remounting; the mount is disassembled
so that the main artwork can be separated from the mount. It is
not limited to the case of treating the artworks infested by fungi.
Even when the pieces of mounting fabric [kire] is to be reused, the
main artwork should be detached from the mount and remounted
after the appropriate treatment is carried out to each of them.

In the case of disassembly, pieces of paper and fabric that
have been used for the mount could be removed by softening
the wheat starch paste previously used as the adhesive by
humidifying with the minimum amount of water necessary. In
most cases, the strength of adhesion of the paste would have
been decreased due to aging.. Lining paper is removed with
care, one sheet at a time, from the verso of the artwork. The first
lining paper, which is pasted directly to the main artwork is left

unremoved at this point.

Cleaning with water

Before the removal of the first lining paper,, the artwork
undergoes cleaning using water. The condition of the main
artwork (i.e. the support and the colors) should have been
examined prior to restoration , and any necessary treatment
should be carried out before disassembly. Nevertheless, the
condition should be monitored as the work proceeds. The
condition check before cleaning with water is essential.

If the main artwork is deemed safe, cleaning will be
done before the process of consolidation of pigments with
animal glue. If, however, the pigments have been unstable due
to the deterioration of the binding medium, the pigments will be
consolidated with animal glue before cleaning with water.

To remove dirt from the main artwork, water is sprayed
onto the recto. The dirt would dissolve into the water, andit will
migrate to be absorbed by a sheet of the blotting paper that
has been placed underneath. While this treatment requires a
great deal of care to be carried out considering the influence of
water, particularly that on the colors. The paints that have been
fixed with animal glue will remain stable as long as necessary
if preparatory treatment has been performed with particular
attention given to dye-based and other water-soluble paints.

The cleaning is performed by adjusting the amount of
water and timing of application of spraying while monitoring the
conditions of the main artwork at all times. After the treatment,
the artwork is placed between sheets of blotting paper, and gently

pressed to let the artwork dry and stable.
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Removal of the first lining paper

Once the dirt that easily dissolves with water has been
removed, the first lining is removed; the treatment is called hada-

age.

“Wet” method

A simple, old-established method for removing the
first lining is wet method, what we call shisshiki-hada-age. Its
procedure is as follows.

(1) The entire surface of the main artwork is humidified,
placed face down on an acrylic board and attached
onto the board with water.

(2) More water is applied onto the verso of the artwork (i.e.
onto the first lining paper) to soften the wheat starch
paste that has been previously used. Then the first
lining paper is removed.

As the artwork is kept stable by being stuck onto the
acrylic board with water, it is necessary to keep applying an
adequate amount of water (moisture) to the artwork until the
completion of the removal process to ensure that it does not dry
out.

It is critical for the conservator to be able to make a
judgment as to for how long it is safe for the main artwork to
remain wet; the removal process needs to be executed efficiently
and completed as quickly as possible while monitoring the
conditions of the main artwork.

This removal method requires the use of water
throughout the process although the amount of water required
and the time it takes can vary depending on the strength of
the support of the main artwork (i.e. paper or silk support),
the previous first lining paper to be removed, and the adhesive
strength of the paste previously used.

Paying attention to the influence of the amount and the
movement of water to the paint layers is the most critical point in
this treatment method. One issue associated with water that calls
for particular attention is swelling of the animal glue resulting
from the time for treatment to complete and the temperature of
the room (or water temperature). Animal glue used as a binder
in paints swells with water, but does not dissolve unless heat
is applied to it, thus the treatment is possible by using water at
room temperature.. However, if the animal glue remains swollen
for a prolonged period of time, the stability of the paints cannot
be guaranteed.

If it is considered unsafe to use the wet method to remove
the first lining paper, the “dry” method discussed below would be
applied instead.
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“Dry” method

The word “dry” here does not mean that the process
does not involve any water at all. Rather, it means that the main
artwork and its surface are kept stable and fixed on a worktop
without water, that is, they remain dry, while the first lining paper
is being removed, as opposed to them being attached with the use
of water as is the case with the “wet” method mentioned above.

(1) For the purpose of protecting the recto of the
main artwork, facing treatment called omoteuchi
is performed; sheets of temporary lining paper are
applied onto the surface of the main artwork using
funori, the adhesive extracted from seaweed.

(2) After the facing treatment, the artwork is left to dry.
Once it is dry and stable, it is fixed onto the worktop
so that it lays flat and smooth.

(3) The first lining paper is removed incrementally, one
small area at a time, by humidification with water to
soften the paste.

(4) Once the first lining paper has been removed and the
necessary treatment on the verso of the main artwork
has been completed, the temporary lining paper and
the applied funori for facing are removed. Then a new
sheet of first lining paper is pasted securely.

Although it is named the “dry” method, kanshiki-hada-
age in Japanese, it does indeed use water throughout the process.
What differentiates this from the “wet” method is that the “dry”
method does not require the entire artwork to remain wet for
long hours with the prolonged use of water. The water is applied
only where it is necessary and as little as possible in the process
of removal of the first lining. Therefore, the “dry” method does not
need to set limits on the working time to remove the first lining,
and allows the removal of the first lining paper, which requires

precision, to be performed in a safe manner.

The primary focus of the water-based cleaning is not
aesthetic improvement by means of removal of stains, etc. Rather,
it is to avoid certain changes (or risks), that is, to prevent dirt that
has accumulated within the materials over time being dissolved
and carried by the water used in the restoration process. The
movement of contaminated water may disfigure the areas which
have so far remained undefaced, or may form new stains or
tidemarks.

In the restoration of Japanese paintings that involves
the use of water, whether it is the treatment of the main artwork
or the mounting process , it is important to have the correct

understanding of any changes that are expected to occur with
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the use of water. Therefore, what should be paid attention to and
ensured are;

+ the conditions of the support (paper, silk, etc.) and
colors (pigments, Chinese ink, etc.) that are used for
creation,

« the conditions of the animal glue used as a binder in the
paints, and

+ the room and water temperature when using water.

Water is not the only factor that poses issues; there is not

a single treatment that does not cause any change at all. What is
needed is to determine whether or not such a change is beneficial
to the main artwork. It is necessary to consider methods for

consolidation and fixing depending on the types of treatment.

Thank you.
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(subsidiary lining)

ifih jiku

— A jikugi
il jikushu
bl jikusuke
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I would like to introduce a few cases with novel solutions
when typical conservation methods could not work for East
Asian paintings.

My field of expertise is polymer chemistry; therefore,
I have been concerned with adhesives and coating materials
in this field. Since I came to work for the Center 20 years
ago, [ have also been involved in organic materials used
for cleaning purposes. I have been conducting research on

organics in particular.

Previously introduced by Ms. YAMAMOTO, generally
for East Asian painting cleaning, there is a dry cleaning
method as well as a water-based cleaning method, which
uses a great amount of water. When removing lining paper,
water is usually used. This is the basis for the cleaning
methodology.

In recent years, since the domains of cultural
properties have expanded, there have been cases where
a significant amount water cannot be used because of the
delicate nature of the works. Thus, on these occasions, new
approaches have been adopted. Allow me to introduce these
new initiatives and trends.

The first approach we will introduce is the use
of enzymes. If cleaning with water is not sufficient, it is
necessary to search for an enzyme that is targeted to remove
the specific stains.

In the second approach, cyclododecane is used as
a barrier when removing traditional hydrophilic materials.
Ms. Yamamoto talked about using water to clean stains.
However, water tends to disperse dyes, stains, and grime.
When the original painting includes such elements,
cyclododecane can be very effective, as it enables water-
based cleaning.

In the third approach, organic solvents have been
introduced to remove the stain when there are substances
that were difficult to remove using water.

The final approach I will introduce is a gel-based

15



RN TNEREDE UTERNTOR L IZWGEIC,
ZDRIRI S S B HBICHE TS 2VETH %,
WAWASFEFEOAEYIMN, b U S EHYIZ 7L TE
MEEIZEATOEN, FlZIE, 727 2B
BREZFOT VT VO TFHEYIMT 27 I7—E LW
SEDEMT, TOT IT—EEENZ—T Y LT B
AT Y> TN WS K 5 EH 2T 2 DNHEET
H%o

B U TIRE LTeWENOALAREE DM T b 2 hr T
IKah > TWBEIL, ZORTHEGEYINT 2R
ZHEUHE I BRI METEZOYIWIKISZITS DT,
IR ISR IRIE T LR R ILE D TRE L 75 5 .
Tei2 Y s R RS 2 DD RERIG G E 35 5 H,
ZOMES ZEOMNR, IEFICHRIICEZ, HOfth
DEFMTEEAMEH LU EWTDIFE UL BWEIR)SZ 4
CERGEVEWVS OWMRZHHT RN TH 5,

1-1. AEEZRON A
BANCIBFEIER DR 24T %, T DOREROFH%Z
MEt L7eDld, @RS tIEREE 7 ) — =2 TN E S Il
Tholz, BB EREm O EA, MAEY., Fiche
ENTTUTORETIEFICTENTLE2TLEVSD
M. KBRS 2 KER—DDMETH > Tz,
AZBRAEZD 7)==V JICBNT, TOMAEDICX
N2 EDXIICRET 20 ZMEtd 208N H -
Teo HHORFHEH OB A THNE, KZ2H5ATHL >
EFTOENEINELD HUCbE 20, €ty hTT
CAHALUTDH- TN EWV o 2RV ENE D, &
ORI IEFIC A —TEZERIRETH D, HidEic
K252 TR 5 &R D % W IFER C LI T
LES XS TIKETH ST,
COMEDHENEINA T T VL EMINEED
T, LVDWD, MLOBRDODKSREDMN—mHIET
TWBIKEE o Tz, WET 2 EBRTEVCUTEHNTLE
W, KEEZNUX, D DIREICKE S H, Thzi
ICBREL &K S &9 % &, BRMPOHRME —MHICEZAA
THNTLESIRETH-7=2DT, MDOEDIHE RS
AT, TONAXT 4 )V LT3 fifd 08BN D - Tz,
Z T T, RFBER L SN S MiREZ 2R d 2 BEEZ
FR U7z, Thid. EMHROEE T DNA D52 %
I HIIARE 22 iyt U C rh oD DNA ZH o 3 BRIV %
R THD . TORRIERIIHZNERT %0 17270 T
XDHMETH S, BHEBERICERALEENH DD, Z
DHITEILIHIC K 2 KD ATREIR & D23 R LTz, BA
ICZZE T pH DZALZx EISH LT O LB AR Z . WL
MOEFEREER EN SIn/17213 GEC, T 2R #

16

cleaning method. So, these are the four approaches that I

would like to focus on in my presentation today.

1. Enzyme-based cleaning
Today, I will introduce two kinds of enzymes. Before that,

I would like to note the differences between enzymes and
yeast, translated koso and kobo in Japanese. Yeast is a living
organism, while enzymes are proteins produced by these
living organisms when they eat something. These similar
pronunciations in Japanese cause confusion between the
two substances. I would like to explain the function of the
enzyme. When the organisms want to utilize starch, they
cut the chain of the starch polymer to assimilate it. Enzymes
act as scissors to cut the chain (see Figure 1). An enzyme
is a substance that works by repeating a simple reaction
for specific materials under optimum conditions (e.g.,
temperature, pH, humidity, etc.).

When you know the chemical component of the
stain which you want to remove and you can assess for a
suitable enzyme to work on breaking its molecular bonds,
the enzyme can actually function at very low concentrations
as it will repeat this action.

This means there is a low risk of damaging the
original paintings, even when the enzyme remains on the
painting after treatment. However, one needs to search for

an enzyme that is suitable for stains to be removed.

1-1. Cell lytic enzyme
I would like to introduce this enzyme using the case of the

mural painting tumuli in Takamatsuzuka, whose surface was
covered with biofilm generated by microorganisms such as
bacteria and mold. The surface was very dirty, which is why
the tumuli had to be dismantled.

After dismantling, we were involved in the cleaning.
In the case of this East Asian painting, water was used and
the surface dirt was gradually removed using mechanical
methods. Unfortunately, as shown in Figure 2, the surface
of the plaster is very porous and was not evenly applied. If
we remove surface dirt using mechanical methods on this
uneven surface, the plaster and the pigment could also be
removed unintentionally.

The surface dirt was similar to slime. After
dismantling the stone chamber, it dried and cracked with
a plaster surface. If water is introduced, it would become
slimy again. However, when trying to remove the surface

dirt with a brush, it tended to scrape away the pigments. It is
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necessary to use something that can degrade the biofilm.

Therefore, we selected cell lytic enzymes that
decompose the cellular wall. These lytic enzymes are
common in biochemistry. There are many different enzymes;
we selected a few kinds that can be purified at a high
temperature. My colleague, Dr. Sato, selected this enzyme.
Before we actually applied this, we tested it and found that it
did not affect the pigments and the materials applied to the
mural painting for conservation treatment”.

The only issue was that the metal foils changed color;
however, this was not because of the enzyme, but due to the
addition of water to the gilded part. There was no significant
impact. Therefore, we decided to use lytic enzymes.

The enzyme is usually in a liquid state, and its
concentration is very low, as I mentioned. It also has a very
strong heat stability, so we kept the enzyme solution warm
and applied it with a brush on the surface for some time.
Then, with a very small melamine sponge, we could scrape
off the biofilm. We could remove biofilm even from porous
plaster surface. It demonstrates that this technique can
be effectively used as a conservation treatment in Japan.
We realized that using lytic enzymes can help enhance the

cleaning process in such situations (Figure 1).

1-2. Polyvinyl alcohol degrading enzyme
You would have heard about polyvinyl alcohol (PVA) around
1945, especially its use as a consolidant for panel paintings.
This became very popular because it could be sprayed or
used with a brush, which is convenient. It is transparent; it
is also soluble in water, it can be used without an aqueous
organic solvent, and has very good adhesive strength.
However, the degradation of PVA has caused some

serious problems. As the years went on, it began to peel and

whiten.

Before and after conservation of the mural painting (left: before, right: after)

% 23 R—=IICh T —ERIBH
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It is soluble in water, so one might think that with
water, it can also be removed. However, it is necessary to
heat the water at approximately 60°C to dissolve it, but
materials that are as high as 60°C cannot be used on the
surface of the works of art. Therefore, it was very difficult
to solve this problem, and this material has not been used
for quite some time. However, we learned that Osaka
Municipal Technical Research Institute had assessed and
registered the PVA-degrading enzyme. Therefore, we sought
their cooperation and began to use this particular type of
degrading enzyme. It was very effective, as shown in Figure 2.
This is a wooden panel painting that is part of the historical
architecture. You can see that the picture was almost
unrecognizable in the image before treatment. However, by
using PVA, we were able to treat a significant part of the

surface of this work of art, as you can see” .

2. Cyclododecane

Next, I would like to introduce the application of

Figure 2: %1k LTz KU EZ)L77)ba—)b
Degraded polyvinil alcohol on the wooden panel painting

The effect of cyclododecane application (left: without cyclododecane coating, right: with cyclododecane coating)

% 23 R—=IICH T —ERIBEH
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cyclododecane in the conservation field. Cyclododecane
is an aliphatic cyclic hydrocarbon (12 carbons that have
been cyclized) that is part of the paraffin wax category (not
beeswax). It undergoes sublimation. It is volatile without
turning into a liquid. Therefore, if you place this on the
surface of work of art, that part will actually be able to
repel water as though one had placed wax on it, and after
treatment, it becomes volatilized.

If you want treat works with water, you can apply
this material during the treatment which will avoid change,
removal or migration of (watersoluble) color.

These images are the paintings comparing with
and without the coating cyclododecane (Figure 3).
Cyclododecane effectively prevents tide lines from forming.

However, there is one potential issue. It sublimates
like naphthalene. This means that the material will evaporate
easily and will soon disappear. We therefore need to convert
it to a liquid state because you will not be able to apply it as
a solid state. There are two methods to change it to a liquid
state: one is to dissolve in cyclohexane or some hydrocarbon
solvent, while the other is to heat it temporarily, then
they just coat it on the paintings. However, handling is
cumbersome.

Again, it is like wax. If it can be applied, it can be
very convenient because after the cleaning is finished,
it gradually evaporates and disappears without any
intervention. Of course, it is temperature-dependent,
according to a European group, cyclododecane film 0.08mm
thickness disappeared by its volatility within one day at 38°C,
whereas the film disappeared within three days at 20°C”.

It can be cumbersome, as I mentioned. However, as
Dr. CREMONESI introduced us earlier in his presentation,
there is now a new material called D5, which is also silicone.
If you apply this, you will be able to actually repel water,
which is another new initiative quite popular in Europe

these days. I believe it is only recently introduced in Japan.

3. Application of organic solvents for traditional
hydrophilic adhesives

Traditional Japanese adhesives, such as animal glue or wheat

starch paste, are made using heat. Once they are dried, they

cannot be re-dissolved without heating, so it is often difficult

to remove them completely when the original work is re-

treated because it is difficult to apply heat to artifacts.
Recently, we have found the solution using suitable

organic solvents.
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First, I would like to introduce sanzenbon glue, which
is used as a medium for Japanese paintings—we tried to
dissolve that. An aqueous solution of acetonitrile was tested.
When acetonitrile is 25%, the glue can be dissolved at room
temperature without heating”.

There is a methodology that allows the glue to be
removed without problem. Acetonitrile is specified as a toxic
substance under the law, but only at 40% or above, so it is
not designated as a poisonous material, although there is
that potential. In addition, 100% acetonitrile will not dissolve
the glue, so the ratio of the solution is very important.

The next step is the solvent for wheat starch paste.
Based on research in the field of chemistry, there is a good
solvent for this. There was a painting with starch applied
on its surface and now had to be removed. [ would imagine
the starch was used for restoring the work hundreds of
years ago. We were able to dissolve this starch in dimethyl
sulfoxide (DMSO). DMSO is generally used for analysis
purposes. I am introducing this particular methodology
as an alternative to swelling with water and removing
adhesives mechanically. This organic solvent can migrate
dyes and because its boiling point is high, it is necessary to
rinse with another volatile solvent (water and ethanol and so
on). Therefore, it cannot be used in certain, so it cannot be
used in certain situations, however I would like to mention

its effectiveness in removing starch.

4. Application of gel in the cleaning

For the conservation of East Asian paintings and the
polychrome architecture, cleaning was primarily done by
dry cleaning with a brush. However, in recent years, there
have been requests to remove stains with organic solvents.
For example, there was a cultural property where an oil-
like substance was sprayed on the surface. In addition, the
removal of a pressure-sensitive tape was requested using an
organic solvent.

Those of you who are familiar with organic solvents
are probably aware of this, and it is necessary to have
accurate knowledge to handle it properly. You need to be
sure to dissolve the substance using the solvent, but it is
very difficult to have total dissolution—organic solvents are
very difficult to handle, and we are talking about the exterior
of the building. Furthermore, we had to work with a vertical
surface. You who have experience with this have probably
found that you applied the material in your line of vision;

however, the substance probably dripped. Therefore, we
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Brush and gel application

wanted to use this gel, so that the material would only be
applied in areas where needed.

The material called Pemulen TR-2 is now beginning
to be utilized, as Dr. CREMONESI introduced. He talked about
Richard Wolbers and Pemulen TR-2, and how gellan gum
and agar are used. However, these are hydrophilic—they
have hydrophilic structures. Therefore, they cannot contain
organic solvents to form organic gels, and can only use
water-based gels. If one wants to have an organic solvent-
based gel, one of the outliers would be Pemulen TR-2—it not
only has hydrophilic groups but also hydrophobic groups;
therefore, it can form a gel with both organic solvents and
water.

We considered the gel to be suitable for cleaning
Japanese paintings and polychrome architecture. In
East Asian paintings (including Japanese paintings) and
polychrome architecture, pigments are not coated because
the medium is animal glue, so we examined how to use the
gel on those parts, and also examined what the effect would
be on the working environment.

If you apply the gel directly, it becomes very sticky
on the object, and it may take in pigment when it is removed.
Therefore, we used a rayon sheet between the gel and the
object, and we placed the sheet on top of the gel, so it was
wrapped (Figure 4). This decreased the solvent volatilization.

This is a comparison between the effect of gel
cleaning and that of brush cleaning to remove oil-like stains
(Figure 5)°. We evaluated those using color changes. We
compared both the vertical and the horizontal surface and
found that the effects differ between the two, and in the
case of the horizontal sample, the shaded part is the gel-

based area, and the colored part shows the brushed area. In
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this case, we found that brush cleaning was more effective.
On the horizontal surface, in places where the mineral oil
has not migrated as much, we found that brush cleaning
was very effective in removing this stain. However, on the
vertical surface, we found that the gel was more effective
because the liquid tended to drip. Therefore, for the vertical
surface, gel is very effective, and even on all horizontal
surfaces, it is not ineffective; it also has a positive impact on
the working environment.

As mentioned earlier, organic solvents tend to
evaporate easily because of their volatility. This means that
once it is volatile, the more it contaminates the air, which
means that the working environment is being affected. In
the past few years, the regulatory working environment has
become more stringent, so we are now in a situation where
we need to control the working environment. We evaluated
the effects on the working environment by using gel in the
conservation treatment (Figure 6)”.

We found that the concentration level increased after
three treatments, exceeding the threshold limit for exposure,
for both hexane and acetone. In contrast, when using the gel
in both cases, organic solvents were hardly detectable in the
air.

As mentioned previously, in the case of horizontal
surfaces, the difference of cleaning with the brush and
the gel is not significant; however, in indoor working
environment gel-based treatments can be advantageous with
less contamination.

So, thank you. That is all for my presentation. I

appreciate your kind attention. Thank you.
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Figure 1. (EFIENDEER (K : 1&Er1. & 1BE%)
Before and after conservation of the mural painting (left: before, right: after)

Figure3: VO RTHYDMR (1 E\EH. B &)
The effect of cyclododecane application (left: without cyclododecane coating, right: with cyclododecane coating)
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Practical Use of Gels for Treating Works of Art on Paper and Photographs

B&

7F. SHIRAIWA Yoko

BEZLTELEY, HETY, TORT, THE5HD
MAEZTREZ S TOEABEEZGATIREVE
LTt wgeinc, £ &z L EFEd,

AHE, MR EEERMICT V2l Tk Rz T
HLEV, FIVEBELEICHEN RS TS 72 244
5T, filss U7 W 5 e TR 2 il T % IRARTE MY,
DLUTEERZECCTHAT ST LT NVEZHACVIEHL
WILVB fiEREZ B EoNTICE>TEL AN ER S,

ETC FTRETIVEDHBNTHED, hRATHhD
N O EZSHRT, TIVMERICEmRIC b Ty
% LIDVTIEHI> TWed DD, FERICT IVIEDON
THAKEREZoMNT ERoTDIE, 2017 4FE 10 HIC
0y RYCHESNIZ3IHBDOA YT 7 LY A, Gels in
Conservation KB LT & ThHhote TDOHYT 7L
YA RS 500 AL EOHEENEX D, AH
HIN AT T LER—VRES TREIN TV S,

CDHYT 7 LYACHE LT & T BIEFERT
REEBEOT T 0O E S NMAZ . BIEODE %
AT IVO[RSPHANEN TS T & T IVIC
TEIELGEHEN DD VST e nholee VT 7
LY ADRKZ £ L O TAIE Archetype #1505 Hikl &
NTHH, BEOHT% YouTube THZZ LETES
(Figure 1),

My name is Shiraiwa. First of all I'd like to thank Tokyo
National Research Institute for cultural properties for giving
me an opportunity to talk.

Today I'd like to report the results of using gels in
conservation practice. It has only been 2 years since I began
using gels. So, I am still in the trial and error phase but I
thought there is a point in sharing information. So, I hope that
it will be a trigger for considering the use of gels as a new
method for treatment.

First, my encounter with gels. Since some time ago,
from literature and academic meetings overseas, I was
aware that gels were actively used in conservation, but they
truly inspired me when I attended a three-day conference
in London, “Gels in Conservation” in October 2017. There
were more than 500 participants from all over the world,
and Professor Paolo CREMONESI who is here today, gave
a presentation during the conference. By attending the
conference, I understood that there was an increasing interest
in gels by the conservators and conservation scientists and
that gels are being used and researched across the field
in conservation. I also learnt that there are variety of gels.
Archetype has published the book on the conference and

some presentations can be accessed on YouTube (Figure 1).

 Gels in the Conservation of At,
Archetype Publications, London, 2017

Figure 1
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The following year in 2018, in the spring time, I
participated in the workshop in London taught by Dr. Richard
Wolbers. In this workshop we learned how to make gels and
how to clean works on paper using gels. In terms of gels I
only had experience in using methyl cellulose and Klucel so it
was a first experience for me to use gels to measure pH and
conductivity of the objects and to make gels with adjusted pH
and conductivity based on those measurements.

Now in the case studies that I am going to introduce,
two rigid gels will be mentioned, gellan gum and agarose. In
paper conservation three commonly used rigid gels are agar,
agarose and gellan gum. They are all polysaccharides. By
changing the concentration you can adjust the permeation of
water into the work. Agarose is non-ionic and therefore it is
used for measuring pH and conductivity. Unlike gellan gum,
it can carry enzyme. It can also carry buffer and chelators,
so quite useful, but it is 10 times the price of gellan gum.
Agarose is made with distilled water and gellan gum is
made with a solution of distilled water and calcium acetate.
These gels can gently humidify the surface, swell paper
fibers adequately, and can be used for removing stains and
impurities. Gellan gum is more transparent in appearance
than agar and agarose and seems more rigid and flexible at
Same concentration.

First case study is gelatin silver print from circa 1950.
The support is fiber based (baryta) paper which is just like an
ordinary paper on verso. As you can see, papers and hardened
adhesives are adhered on the edges. They have penetrated
and stained the paper support. Influence from the deteriorated
adhesive can be seen as brownish stains on highlight areas
and as silver mirroring on shadow areas.

Baryta paper can be relatively thick so if the print size is
large, adhesives are usually used along the edges and sometimes
on entire area of the paper when mounting. Unfortunately in
Japan, photography industry used to have more emphasis on
publishing books and catalogues of fine art photographs than
original prints. Therefore sometimes the prints have been
handled poorly or mounted and framed with no conservation
context in mind.

For this work, first of all, spot tests were done on the
adhered paper and adhesive and the results showed that they
could be removed using methyl cellulose. However, it took a
while for adhesive to become soft enough to remove. With
photographic prints, too much exposure to moisture even
from verso, can result in deformation of support or change

of gloss on the image surface, so sometimes even the use of
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methyl cellulose is limited. Even if you can use it for removing
of adhesives, often you cannot immerse wash like works on
paper so sometimes difficult to remove residues of methyl
cellulose completely.

Here, gellan gum was used. It can penetrate moisture
slowly in the adhered paper, so it was easy to remove. Small
piece of gellan gum is applied onto the paper first and spatula
is used to scrape them off. After the paper was removed,
adhesive could also be removed easily.

Adhesive became soft after gellan gum was placed for
about 10 minutes, not wetting the support too much. Then
they were cleaned off using cotton swabs. Then a new piece
of gellan gum is placed, repeating the procedure for three
to four times. Adhesive did not spread out and discoloration
could be removed further by using gellan gum compared with
methyl cellulose. Another advantage was that it was easy to
see when to stop the treatment from the color of gellan gum
(Figures 2-4).

Next case study. This is the verso of a print where

support paper has peeled off. On this thinned paper, another

brown paper was adhered. It is often difficult to remove

Figure 2

Figure 3

Figure 4
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adhesives or accretions on thin support as damage can occur
during removal. Here, agarose was used and it was possible
to control moisture to remove the brown paper without
interfering the support.

This is the example of paper adhered to gelatin silver
print. It was one of the prints which underwent treatment
before the exhibition of MATSUGI Fujio at JCII Camera
Museum Photo Salon (Figure 5).

This is a photograph of an actress KOGURE Michiyo
and it was included in “Ecology of Beauty” published in 1948.
This is an original, unique print. On verso you can see the
liquid stain. On the image there are some discoloration where
the liquid came in contact. Some areas have white paper
attached, which may be from another print or paper placed on
top of this print when it had damage, as gelatin can become
soft and sticky when wetted. Although there were some tears
and missing areas, the owner was mostly concerned about
the white paper adhered in the center which distracted the
appearance (Figure 6).

In order to remove the paper as such, usually water
or water with organic solvent are used. Sometimes it is
humidified, or nebulizer is used to apply water vapor for
removal, however, thin gelatin layer which containing image
could delaminate. The photographs which went through flood
or had mold, tend to have vulnerable gelatin layer. Therefore
there is a great risk to introduce moisture. Here agarose was
used.

Agarose was placed on the adhered paper and after
several seconds, soft silicon brush was used to remove paper
fiber. I don't have the photograph during the treatment. The
print was first dry cleaned and then a small piece of agarose
was used to remove the paper step by step. The result was

satisfactory although discoloration from the stains could not
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be removed. Retouching was done on existing loss at the final
stage of the treatment (Figure 7).

Next example is the use of agarose as well. It is a
gelatin silver print and had paper and paper fibers adhered on
the image. After removing them, there were some difference
in gloss on adhered area and the rest but removal was
successfully done by protecting the image layer.

This is a gelatin silver print mounted directly onto
a wooden panel using paper tapes all around. This style of
mounting can be found in the photographic works from
1970s to 1990s. Sometimes requests are made to remove
them from the panel, concerned with preservation issues, but
usually paper tapes are left as they are on the print. Agarose
was used experimentally to see whether these could be
removed.

As a result, it was possible to remove acidic paper
tape by humidifying to an appropriate level. Remaining paper
fibers were removed with slightly damp cotton swab. Tape
stains did not penetrate into the gelatin layer and it was an
effective method. These are all the case studies using gellan
gum and agarose. Gels were made without adjusting pH or
conductivity.

Now, I will mention about gels with solvents. This is
a case study of a watercolor on paper. The treatment was
conducted in 2016 when I had little knowledge about gels.
So, I had some advice from overseas conservators. It is one
of Dr. Richard Wolber's solvent gel. Gel was made by mixing
Carbopol® 934; a polyacrylic derivative that is a thickener and
a surfactant; Ethomeen® C25, mixed with ethyl acetate and
acetone (1:1). This time ethyl acetate and acetone (1:1) was
selected but other polar solvent can be used in the mixture.
The gel is not rigid like agarose or gellan gum and has
viscosity.

These are adhesive stains on verso, quite dark in color.
The stains penetrated to the front. Removal was attempted
from verso. Non woven polyester was placed on the stain
as a barrier and then gel was applied and covered. The
solvent was contained in the gel and did not become volatile
immediately, and so the contact time with stains could be
maintained. The procedure was as follows; first removing the
adhesive as much as possible with gel, then removed the gel
residue with ethanol water mixture. Followed by using suction
and solvents to remove the remaining stains. Only the areas
without watercolor were treated as suction was used to wash
off residues. Bleaching was done partially from the front.

This is another work on paper. Again there were
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stains caused by adhesive. Same treatment procedure was
applied. To remove stains like this, usually poultice or suction
are used, but by using the new gel method, we can shorten
the time of using suction. The amount of solvent used with
gel compared to the amount used with suction or poultice is
significantly less.

So far, I have used gels mostly to remove deposits and
adhesives and I am not able to introduce case studies on its
use for cleaning. However, we are currently experimenting
using gels on cleaning photographs so I'd like to talk about it
briefly.

This year at the Conference of The Japan Society
for the Conservation of Cultural Property, we presented a
poster titled “Use of Agarose gel on cleaning albumen prints”
a collaborative research with Ms. YAMAGUCHI from Tokyo
Photographic Art Museum. Albumen prints are photographs
on thin paper support with an albumen layer which contains
silver particles as image materials. Deterioration can be
characterized by fading and cracks in the binder layer.
Cracks are said to occur by having different expansion and
contraction degrees between the binder layer and the support
under fluctuating humidity. Prints are very thin and therefore
usually mounted onto paper board. Aqueous treatment can
cause cracks to expand during drying and dirt may go into
cracks and stain the binder and support. If it is washed with
the board, a print can delaminate and board can absorb dirt,
also causes deformation during drying. Sometimes the prints
are hand colored as well.

Therefore, with albumen prints, normally dry cleaning
is conducted. Agarose was used for the experiment. We
first measured the pH and conductivity of the print using
gel pellets. Based upon the readings, we made solvents
with different pH and conductivity and used them to make
9 different gels. The gels were then placed on the print
and cleaning effect was evaluated. By adjusting pH and
conductivity, swelling and diffusion on the surface by water
as well as osmotic pressure are controlled, enabling the
absorption of dirt effectively.

The result. Under microscope, we did not see any
change in the cracks of albumen prints and we were able
to confirm removal of dirt, trapped in the cracks. When we
dried the gels, and compared them with control by naked
eye, we concluded that gels with higher pH and conductivity
had enhanced cleaning capability (Figure 8). After the poster
presentation, we conducted tests to see the effect of agar,

agarose and gellan gum on photographic materials at Tokyo
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Figure 8

Photographic Art Museum. After 4% gels were in contact
with colloidal silver film, albumen print, gelatin silver
print, they were placed in the temperature and humidity
controlled chamber. Reflection and transmission densities
were measured before and after accelerated aging. The result
showed that effects of agar, agarose and gellan gum to silver
and binder materials were within the acceptable range.

To conclude from these case studies, following are
the advantages of using gels on water sensitive medium and
support.

-Gels can be made to match individual treatment.

-Gels can be used in sections. For example different gels can
be used for albumen print and its mount.

-Gels can minimize the impact on medium and support
during treatment and can prevent physical damage due to
mechanical cleaning.

-Gels can remove dirt and deposits from surface without
penetration.

-Gels can contain solvents, therefore can remove adhesives
and stains suppressing quick volatilization and spreading
and as a result, reduce the amount of solvent used during
treatment.

Lastly, we ourselves who are involved in conserving
and preserving Cultural properties should think about
sustainability through our work. We have to be conscious of
environmental issues. So, by using gels in a skillful way, I hope
that we will come up with new treatment ideas which are both
friendly to our environment and to ourselves. Thank you very

much for your kind attention.
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My name is TORIUMI Hidemi, and I work at the Center
for Conservation Science at the Tokyo National Research
Institute for Cultural Properties. I will provide an overview
of the historical background of how the cleaning methods
for Western paintings have been developed theoretically and
scientifically, and widely followed by conservators”. This
will be an introduction for the presentation on the current

cleaning technology in Western countries by Dr. CREMONESIL

1. Brief overview of the history of cleaning
Western paintings

Hundreds of years ago, in Europe, paintings were cleaned by
rubbing the surface with items available in the pantry, such
as potatoes, garlic, and bread. Solvents were introduced later,
and in the 1800s, we sometimes find paintings damaged as
a result of cleaning with a strong alkaline solvent, caustic
soda?. In the second half of the 1800s, Max von Pettenkofer,
a German chemist, invented a method to reactivate the
varnish, which was called the Pettenkofer method. Using
alcoholic vapor and copaiba balsam, the treatment recovered
the visibility of the painted image without removing varnish.
This method gained popularity, but now it is no longer used
because we know that this method may damage the original
material of the artwork. This is not a cleaning method, but
an effort to enhance the image in the painting.

Since the 1980s, new cleaning materials that were
developed by industrial technology, including materials from
the cosmetics industry, have been introduced. It revolution-
ized the cleaning methods for conservation, which had pri-
marily used solvents to remove varnish. They took more of a
scientific approach rather than an empirical one, chemically
recognizing the material to be removed, and seeking a con-
trollable material and method that affects only the material
to be removed and not the original material?. This is very
much in line with the global trend of reducing chemical im-
pacts on people and the environment .

One of the characteristics of traditional oil painting
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in Europe is that there is a layer of varnish on the top of the
painting. It protects and evens out the gloss on the entire
surface. However as time passes, a component of varnish,
natural resin, deteriorates and its color turns yellow-brown.
Therefore, there was a traditional cycle for these paintings,
in which old varnish was removed and new varnish was
applied. If the varnish was able to be removed in a safe
manner, there was no problem. However, artists may have
used materials very close to components of varnish in the

finishing stage. Upon cleaning, that part may be removed, or

Figure T {QEIDMIEDEIRR. 7)) —Z 27 THREDMEZRE L. BEEMICHEZTV. FithT X Z2H LIEE
Diagram of a cross-section of the painting, removing the overpaint from a later period by cleaning, retouching
damaged areas, and applying new varnish.

L

Figure 2744 7—/ - JxFz VA (\vAHRETUT Rx), AV
K -Foatrib.Fv3)— 1967 Fixg. BEHIDY ) —
ZVY - TAE
Tiziano Vecellio, “Bacchus and Ariadne,” The National Gallery
London, Cleaning test before restoration, in 1967 [photo © The
National Gallery, London/ distributed by AMF - DNPartcom,
source: 7) plate 4 in p.30]
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Figure3: 74V A4 7—/ ~JxFz VA (N\vARETUT Fx) O
YRy FTaFv-FroU— EER
Tiziano Vecellio, “Bacchus and Ariadne,” The National Gallery
London, after restoration [photo © The National Gallery,
London/ distributed by AMF — DNPartcom, source: 7) plate 5 in
p.30]
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Tiziano Vecellio, “Bacchus and Ariadne,” The National Gallery
London, after cleaning / before retouching [photo © The
National Gallery, London/ distributed by AMF — DNPartcom,

source: 7) plate 6 in p.35]

perhaps reveal old damages or retouches hidden under the
dark varnish. When these cases happen, new issue emerges

(Figure 1).

2. Cleaning controversies

As far as the cleaning of Western paintings is concerned,
discussions were carried out repeatedly and had
considerable influence in the past. In particular, the cleaning
controversy at the National Gallery in London is the most
well-known. When the gallery was inaugurated, William
Seguier was handling the restoration of the collections, and
used to apply a so-called Gallery Varnish made of mastic
resin and linseed oil. The color of his varnish was dark
brown, like the patina of old paintings, which was in accord
with the nostalgic tastes of that period. However, the next
conservator of the gallery, Charles Eastlake, adopted a
different policy and began to clean a series of paintings. In
1846, Morris Moore sent a letter to The Times protesting
the cleaning of Titian’s “Bacchus and Ariadne,” and the
controversy began. He wrote, “The picture has been scraped
raw in some parts and repainted in others...The former
process especially, has the effect of altering the apparent
position of some of the objects. This ought to be the end of
a series of barbarisms’ (from the second letter that appeared
in The Times, November 19, 1846)9.

Figure 2 is a picture with initial cleaning tests in
1967. Figure 3 shows the painting after cleaning and resto-
ration. The date of 1967 is much later than the controversy
of the 1800s, and we can only guess the condition before
and after the cleaning executed in the earlier era. However,
the article by Arthur Lucas and Joyce Plesters in 1978, from
which Photos 1, 2, and 3 were cited, offers a detailed anal-
ysis of the pigments, painting technique, and the historical
background of this artwork”.

Figure 4 is a monochrome photograph of the paint-
ing in 1967 after cleaning and before retouching. It was
removed from its wooden frame, the canvas was rolled, and
the painting was transported for a few times in its history.
Consequently, there are areas where the paint was flaking
off in vertical lines from the stress of being rolled”. The
cleaning in the 1800s might have revealed these damage,
and subsequently the painting might have been retouched
and varnished.

At the National Gallery in London, another set of con-
troversies began during the mid-1900s. It was a debate held

by Burlington Magazine among the experts from the Nation-
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al Gallery and the Istituto Centrale per il Restauro in Rome
after the exhibition “Cleaned Pictures” in 1947. In the Japa-
nese translation of Cesare Brandi's Theory of Restoration, two
related articles with illustrations can be found: Chapter 5 in
the Appendix, “The Cleaning of Pictures in Relation to Pati-
na, Varnish and Glazes,” which appeared in Burlington Mag-
azine in July 1947, and Chapter 6 in the Appendix, “Some
Factual Observations about Vanishes and Glazes,” published
in the Bollettino dellIstituto Centrale del Restauro in 1950. In
certain cases, the final touches were performed using mate-
rials very similar to varnish. For example, in the painting by
Giovanni Bellini, “Saint Terentius” (part of the predella of the
Pala di Pesaro, “Coronation of the Virgin,” Civic Museums
of Pesaro), metal cramps connecting the stair stones were
painted with a material similar to its varnish. Therefore,
these parts might have been removed together with the var-
nish if careless cleaning had been carried out (Figure 5)%.
Brandi's attention to the delicate finish of oil painting was

based on his meticulous observation and research on paint-

Figure5: 307> = - Ry U—Z, (EBOHET) \eHD. BF L7047 (BEER). X—H0O, HIrEfiitE
Giovanni Bellini, Saint Terentius (part of the predella of Pala di Pesaro, “Coronation of the Virgin”), after restoration
[su gentile concessione di: photo © Comune di Pesaro, Servizio Relazioni di governance e politiche culturali]
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Giovanni Bellini, “Virgin and Child,” Yale University
Art Gallery [photo © Yale University Art Gallery]

ing materials and techniques from historical literature.
Controversies took place not only in the UK but also
in other countries. In the mid-1900s, the Yale University
Art Gallery had a conservation policy to clean paintings
thoroughly and not to do any retouching, which was called
Archeological Purism?. Figure 6 and 7 are the paintings
restored in this period shown in an article from the proceed-
ings of the conference, “Early Italian Paintings: Approaches
to Conservation” held at the Yale University Art Gallery in
2003”. The participants could visit the storage room, where
they viewed the harshly cleaned paintings. They could also
see examples of the current conservation intervention in the
exhibition room, which showed the ways in which they han-
dled the paintings that received past cleaning interventions.
This was an effort on the part of the University to disclose
the history of the collection, to share their opinions and

ideas with the external community on the matter.

3. Development of research after cleaning
controversies

Western countries have an ongoing cross-border open

discussion about the ways in which cleaning should be

executed. Experts in the history of art, conservation, and

science all come together for the joint purpose of exploring

traditional materials and techniques that compose original

Figure 7: 75 « 74U wiR - UwE (FUXMERD. 1 T—)VKEEME
Fra Filippo Lippi, “The Crucifixion,” Yale University Art Gallery
[photo © Yale University Art Gallery]
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artworks, studying ethics for cleaning and conservation
treatment, and conducting scientific research to improve
cleaning technology. In 1985, Gerry Hedley categorized
the cleaning methods as below, and wrote, “We cannot
return to the original intention, and so must construct a
new relationship between the artist’s original intention, the
present work, and the passage of time'?.” In other words,
cleaning is an irreversible process that is always decided by

the thought of human beings.

—_

. Complete cleaning
Remove all the substances covering the original paint
(This methodology was adopted at the National Gallery
of London as well as at the Yale University Art Gallery
during the above-mentioned period.)
2. Partial cleaning
Reduce the thickness of layer of varnish.

3. Selective cleaning
Cleaning that takes into consideration the balance of

the painting.

According to Hedley, the problems for cleaning oil paintings
with organic solvents are classified into the following four

groups'":

i The toxicity of the solvents;

ii  The removal of hard insoluble layers of overpaint;

i AREOBRCETOBHEEICK S, BEIcHT i The unknown long-term effects of leaching and
B AR D5 swelling the paint;
FR LR
Date of issue Title of publication
1997 FONERD 7 ) —= 2 JICHO SRR &5k
Materiali e metodi per la pulitura di opere policrome
2002 FENERD 7 ) — =2 JIC B 5 RO
L'uso degli enzimi nella pulitura di opere policrome

2003 FOMERD 7 ) — =2 Jic B0 %SG A & F L— MRl

L'uso di tensioattivi e chelanti nella pulitura di opere policrome
2004 FaEahD 7 ) —= 2 7B 5 ERIEAIO/HH

L'uso dei solventi organici nella pulitura di opere policrome
2011 FOLERD 7 ) —= v I B B/GREE
L'ambiente acquoso per la pulitura di opere policrome
2016 AEHRED 7 ) —= Y FAD T Ta—F
Un approccio alla pulitura dei dipinti mobili
2016 ) = RMPRIORHE & S IEE AR ]
Proprieta ed esempi di utilizzo di materiali siliconici nel restauro di manufatti artistici
Mz 2 2 ) — =2 79 B = OFif 75151k
2017 HlfE R TOWAGEH &~ A 707 A L— g v OFRHESE
An innovative approach to the cleaning of sensitive painted surfaces:
simultaneous combination of controlled liquid-dispensing and micro-aspiration

2019 FEH R ALE S B T2 D7)V

Gel rigidi polisaccaridici per il trattamento di manufatti artistici

Table 1:/\# 0 - 7 LEX—VEDEET B2 ) — XK
The series of books supervised by Dr. CREMONESI (Il Prato Publishing House srl)
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ARAIE, KBRICE 2 7)== T, YV a—VFRME
BTl Uiy —AAZEELTED, 50
T3, EBEOBEBIG TIAEHENTWS (Table 1),

CNBITA T, KRR TV Ve ) —=
% EMERPSAEISEA L7z ) F v — R« D )bo3—
A X Richard Wolbers D# &, Cleaning Painted Surfaces,
Aqueous Methods (Archetype Publications, 2000) & %
TeHRELSRO—D & LTHIT L7z, K7z, Table 21
1990 FERLARFICA T O NIARB A B9 5 FEAME R
MEF Lo,

4. BEZ Y ==V Thfrb ARG

Table 2 DHIC, 2002 fEIC A 2V 7 TlibN T2
F7 LEX—VRDMEE L, WEEIKOMEICK D
RENTNS, FAUFHEERET ¢ L2y 2 OENEEVIZET
Opificio delle Pietre Dure e Laboratori di Restauro THff
BzLTED, #Hbo> TWBEENO ) —=2 7D
FHRIDORAZ—RRIC AHOBE L)V Ryl
F K& ZOMOWHES: L #EA THILY,

Figure 8 (&, W&/ (a¥—/ O+ EDFY X
k) ODEBEROEETH S, hid 1100 FARICHIEE
NIFEROEOARTEDN, AV I FIVDT ZANEER
M AT EHITH-Tee TNV —Z2 T 50
TR DGR THON., BRI T Y I FILDT =A%
LT, MENZHORUEZITS ] LWV D
fibieni, 9H, TBRENZZY)—=27 ] 3dk

iv. But above all, the problem of controlling the process
of cleaning. Time, lack of control, lack of specificity,
and what was diplomatically called “imprecision,” were
cited. In the words of one respondent, “There just isn’t

sufficient control in the process...”

One of the experts who has been confronting these problems
of cleaning, Dr. Paolo Cremonesi, has published a series
of books on cleaning with various cleaning agents such as
enzymes, surfactants, chelating agents, organic solvents, and
silicone materials. These are all very practical publications
targeting people in conservation field (Table 1).

In addition, I would like to mention another import-
ant publication concerning cleaning, Cleaning Painted Surfac-
es: Aqueous Methods by Richard Wolbers, who adapted the
aqueous approach and gel cleaning to artworks. Table 2 lists
the major conferences on cleaning that have been held since

the 1990s'?.

4. Examples of paintings cleaned in recent years
The conference in Italy in 2002 in Table 2 and its proceedings
were coordinated by Dr. Cremonesi. | was a trainee at the
Opificio delle Pietre Dure e Laboratori di Restauro at that
time, which was a national institution for restoration in
Florence, and I had the opportunity to participate in a poster
presentation for cleaning examples with the conservator in
charge, Mr. Roberto Bellucci, and other colleagues'?.

The painting that we were cleaning was “Crucifix of
the Monastery of Rosano,” and Figure 8 is the painting be-
fore restoration. It was an ancient panel painting created in

the 1100s, a very rare example whereby the original varnish

R Year t7¢ 2345 Name of Conference Péfit,~ Location
1990 Dirt and Pictures Separated Tate Gallery, London /" UK
1990 Cleaning, Retouching and Coatings IIC Congress, Brussels / Belgium
2002 Colore e Conservazione, materiali e metodi nel Cesmar 7, Piazzola sul Brenta  Ital
restauro delle opere policrome mobili ’ Y
: : Verband der Restauratoren (VDR - German Restorers
2003 Surface Cleaning - Materials and Methods Assocation), Dusseldorf  Germany
2010 New Insights into the Cleaning of Paintings, Universidad Politécnica de Valencia
Proceedings from the Cleaning 2010 and Museum Conservation Institute / Spain
2015 Dall'olio all'acrilico, dall'impressionismo Cesmar 7, Politecnico di Milano / Italy
2016 Gels on the Conservation of Art InternationaioAgggﬁrrl/icL}I’éOjects (IAP),

Table 2: {8 EE2IC IS B X AFIRSH
Major conferences on cleaning paintings
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PEPEIR TV — =2 T DIEMN—E D L)V Tl
VENTT LR ERADE X TV B HIDRFD, AR,
KRR ETONTVWBELIZLAFTIVER « X« T VFAE
WMDT ) ==V TH%, 2010-2011 FIBEI N
JV—"T)VEMBEATRD (827 > LEAREF) (ORV) &
2011-2017 fRICBIE E NI T 1 « FEAilRATE DO (B
FEE Lo (7oL ) & wIhe 2000
FAOIDIC TV —=2 T « T A S RFREDENMEE NEH
5. EBEOBEIERIES N, FRbH 5D TEEMTD
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HEED surface

Figure 8:OH—/D+FREDF U X b)), B —/{EER (T« LY
Y TIERR) . 1E1ERT
“Crucifix of the Monastery of Rosano,” Monastery of Rosano
(near Florence), before restoration [su gentile concessione
di: photo © Ministero per i Beni e le Attivita culturali-Opificio
delle Pietre Dure di Firenze-Archivio dei Restauri e Fotografico,
Abbazia di S. Maria di Rosano]
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was left on the entire surface. There was a discussion as to
whether or not this painting should be cleaned. Ultimately,
they decided to improve the viewing experience by thinning
the varnish layer. Gradual, staged, or phased cleaning is now
the norm. It is a cleaning method for removing layer by lay-
er or stage by stage from the surface according to the mate-
rials of each layer. For the cleaning of this painting, we had
a three-step procedure: (1) remove the dirt from the surface
with an aqueous solution and a surfactant, (2) remove the
later varnish layer with organic solvents, and (3) reduce the
thickness of original varnish layer with an oil emulsion'”.

The French language has expressions that actually
describe the different phases of cleaning, according to the
materials to be removed and the purpose of the action.
“Décrassage” relates to taking the grime away from the top
surface. And “dévernissage” relates to removal of the varnish
layer. “Surface cleaning” in English is equivalent to “décras-
sage.”

In recent years, several famous works by Leonardo
da Vinci were restored. This illustrates that a certain level
of cleaning methodology has been established in Western
countries. Both “Virgin and Child with Saint Anne” in the
Louvre Museum in Paris, restored in 2010-2011, and “Ad-

oration of the Magi” in Uffizi Museum in Florence, restored

Figure 9: LA FIV R « &« T4V F (BT FEBBTF)., Ib—DJIbxE
fiTRE. 1&1ERT
Leonardo da Vinci, “Virgin and Child with Saint Anne,” Louvre
Museum, before restoration (photo © RMN-Grand Palais (musée
du Louvre) / René-Gabriel Ojéda / distributed by AMF)
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Figure 10: LA FIV K« &« T v F (BT VFEEFF) Ib—TJIL

ifveE. E1ER

Leonardo da Vinci, “Virgin and Child with Saint Anne,” Louvre
Museum, after restoration [photo © RMN-Grand Palais (musée

du Louvre) / René-Gabriel Ojéda / distributed by AMF]

in 2011-2017, were finally cleaned, though they had imple-
mented cleaning tests in the early 2000s and had not actual-
ly carried out the restoration at that time. Two paintings had
undergone a thorough restoration process, including treat-
ments for wooden supports, but here I am going to mainly
mention the cleaning from the published reports.

Figure 9 shows “Virgin and Child with Saint Anne”
before the restoration, and Figure 10 shows it after the
restoration. The international committee was made up of
experts from France and other countries for this restoration
project. There had been opinions against cleaning, but as
a result of the treatment, now we can appreciate the color,
depth of the space, and expression of the details. I am going
to introduce some photographs that show the details before
the restoration. Figure 11 shows a cleaning test in 1991-
1992 on the foot of the Madonna, but they did not proceed
to further restoration. Figure 12 shows the mouth of the
Saint Anne. Discolored patches of the old retouches are scat-
tered all over'?.

The next example is “Adoration of the Magi.” It is said
that da Vinci stopped working and did not finish the paint-

ing. Since the work itself was incomplete, they were not sure

Figure 11:1991-1992 &I BER D IITONITE ST X b
Cleaning test on the foot of the Virgin Mary in 1991-1992
[photo © C2RMF / Joél Requilé, source: 15) P.383]

Figure 12: 8277 >+ O% L& 1B1ERT
Mouth of the Saint Anne, before restoration
[photo © C2RMF / Joél Requilé, source: 15) P.386]
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to what extent cleaning should be carried out, therefore they
did not actually restore the painting, which was planned
for 2001. However, considering the condition of this panel
painting, they decided to conduct cleaning using the current
advanced technology of analysis and conservation (Figures
13 and 14). Some historical restorations on this painting,
which we can determine from the available documents, are
shown in Table 3'?. The varnish was applied multiple times
over the centuries; therefore, the thick varnish layer dried
and contracted, then pulled up the original paint underneath.
This was believed to cause the flaking off of the paint layer,
which was the main reason for the cleaning of this time'”.
These are very limited examples, but from these
works, I am trying to clarify why cleaning is carried out.
Restoration is done by people, so cleaning may be executed
for practical reasons in the activities of human beings—

for instance, cleaning before exhibitions, or during museum

1724 | 7)Vv—/ « XY ¥ H1—= Bruno Mangiacani

T EEE 1794

7l « ¥ —= Carlo Magni

Previous restorations

1914

7TV VA= > T RO Ry 7 a7 7 —ik
Fabrizio Lucarini — reactivating the varnish: the Pettenkofer method

1954 | Exw - ¥4 L—/ Piero Sanpaolesi

SEARLARE DR

Investigations in the modern era

1977 | VA« Nl F/ Luisa Becherucci

1992 | >~V bk - 7\)LF ¢ —= Unberto Baldini

Table3: LAFIVE - & - T4 FD (RAZELOUE) ITiTbNicBEDEEE AL
Restorations and investigations executed for “Adoration of the Magi” by Leonardo da Vinci [source: 16)]

Figure 13: LA VR « &« T4 U F (RAZETOHIFEN V710V«
iR, 1&1ERT
Leonardo da Vinci, “Adoration of the Magi,” Uffizi Museum,
before restoration [su gentile concessione di: photo © Ministero
per i Beni e le Attivita culturali-Opificio delle Pietre Dure di
Firenze-Archivio dei Restauri e Fotografico, Gallerie degli Uffizi]
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Figure 14: LA FIV R« &+ Jq VF (RA=ZBEOLEF). V714V
eSSk
Leonardo da Vinci, “Adoration of the Magi,” Uffizi Museum,
after restoration [su gentile concessione di: photo © Ministero
per i Beni e le Attivita culturali-Opificio delle Pietre Dure di
Firenze-Archivio dei Restauri e Fotografico, Gallerie degli Uffizi]
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closures such as building repair work. However, for the art-
works’ own sake, there are two major reasons for cleaning:
to remove materials that could negatively affect the preser-
vation of the work and improve the appreciation and legibil-
ity of the artwork, and try to retrieve the intrinsic value of

that work.

5. Progress in the cleaning of acrylic paintings
After the 1980s, with the development of cleaning
technology for Western paintings, they established the
scientific theory and systematic methodology for cleaning,
and accumulated sufficient experience with traditional
classical paintings (which have varnish layers and overpaint
of oil paint). Therefore, they began to apply a cleaning
philosophy that sees not only the removal of old varnishes
made of natural resin, but also the cleaning of other painted
surfaces in general. New initiatives are now being introduced
for the cleaning of acrylic paintings. For example, in 2006,
a conference called “Modern Paints Uncovered” was held
at Tate Modern. In 2009, a colloquium called “Cleaning of
Acrylic Painted Surfaces (CAPS): Research into Practice” was
carried out at the Getty Conservation Institute. Since then,
CAPS workshops have been held every year in Europe and
the United States. The most recent one is the Modern Oils
Research Consortium from 2014 through 2021, established
by five organizations: the Courtauld Institute of Art, the
Cultural Heritage Agency of the Netherlands, the Getty
Conservation Institute, the Hamilton Kerr Institute, and the
Tate.

The history of oil painting is obviously different
between Japan and Europe. However, acrylic paints such
as Liquitex were invented in the 1950s, and they were in-
troduced almost in the same period throughout the world,
including Japan, which means that degradation will proba-
bly occur on a global basis. Acrylic paint is a relatively new
painting material. Since the conservation status regarding
the aging and degradation of acrylic paints is unknown,
cleanings and other interventions for acrylic paintings will
probably require even greater and careful attention than oil
paintings'®. In the case of Japan, there are many modern
works that are held by museums in various local regions,
and the percentage of acrylic paintings in these collections
is believed to be large. However, there are no guidelines for
the restoration of these acrylic paintings, and their preserva-
tion is a concern. I believe that there is a need for research

on conservation of acrylic paintings in our country as well.

43



5% ik~ References

1) 1980 4ELUREDRCKIC F51F R /T ik DR (SifF90) UM IRMFHEE AR 40 IR WL E SR
pp-280-281 (2018)

2) Considerations of the cleaning of paintings, Konrad Laudenbacher, New Insights into the Cleaning of Paintings:
Proceedings from the Cleaning 2010 International Conference, Universidad Politecnica de Valencia and Museum
Conservation Institute, Smithsonian Contributions to Museum Conservation, pp.7-10 (2013)

3) A survey of the conservation literature relating to the development of aqueous gel cleaning on painted and
varnished surfaces, Narayan Khandekar, Reviews in Conservation, no.1, pp.10-20, (2000)

4) Gels, green chemistry, gurus and guides, Richard Wolbers, Gels in the Conservation of Art, Archetype, pp.3-8 (2017)
5 fEEEERPCETE—ER —nYy Ry atFryIU— 1846-53 — (IR 1) TULHRIAEE S
7541 pp.101-110 (1997)

6) Some picture cleaning controversies: Past and present, Sheldon Keck, Journal of the American Institute for
Conservation, no.2, vol.23, pp.73-87 (1984)

7) Titian’s ‘Bacchus and Ariadne’, Arthur Lucas, Joyce Plesters, National Gallery Bulletin, vol.2, pp.25-47 (1978)

8) Fx—YL T IrF ¢, MEEFEREER, W B - RITFHIER MEE ORI, —=sort (2005)

9) Recent solutions to problems presented by the Yale Collection, Patricia Sherwin Garland, Early Italian Paintings:
Approaches to Conservation, Yale University Art Gallery, pp.54-70 (2003)

10) On humanism, aesthetics and the cleaning of paintings, Gerry Hedley, Reprint of a two lecture series presented
February 26 and March 5, 1985 at the Canadian Conservation Institute during his year of research at the Institute,
CCI Ottawa, 1985; in Measured Opinions, UKIC, pp.152-66 (1993)

11) Recent developments in cleaning, Gerry Hedley, Measured Opinions, UKIC, 1993, pp.135-136.

12)Paolo Cremonesi, Erminio Signorini, Un approccio alla pulitura dei dipinti mobili, collana i Talenti 29, il prato, p.9
(2016)

13) La pulitura di una Croce dipinta del sec.XII, Roberto Bellucci, Nao Ikeda, Hidemi Otake, Helen Spande, Colore e
Conservazione, materiali e metodi nel restauro delle opere policrome mobile, p.89 (2002)

14) a cura di Marco Ciatti, Cecilia Frosinini, Roberto Bellucci, La croce dipinta dell’Abbazia di Rosano. Visibile e
invisibile. Studio e restauro (2007)

15) Restaurer la Sainte Anne, Pierre Curie, Cinzia Pasquali, La Sainte Anne, L'ultime chef-d’ceuvre de Leonard de
Vince, pp.381-408 (2003)

16) L'Adorazione dei Magi di Leonardo da Vinci. Il restauro di un dipinto non finito, Roberto Bellucci, Ciro Castelli,
Marco Ciatti, Cecilia Frosinini, Patrizia Riitano, Andre a Santacesaria, Il cosmo magico di Leonardo, L'Adorazione dei
Magi restaurata, Gallerie degli Uffizi, Giunti, pp.34-73 (2017)

17) a cura di Marco Ciatti e Cecilia Frosinini, Il restauro dell'’Adorazione dei Magi di Lenonardo, La riscoperta di un
capolavoro, Edifir (2018)

18) Conservation concerns for acrylic emulsion paints, Elizabeth Jablonski, Tom Learner, James Hayes, Mark
Golden, Reviews in Conservation no.4, pp.3-11 (2003)

44



BRRBEIICEIFZ 7V -0 7H& —BHICESCHE-
Cleaning Methods in Western Countries —an overview through case studies—

N\AO -7 LEX—, Paolo CREMONESI

MALEERFCFEE | TLARTIVEALAKERVCY 27 v F RKER S
Cultual Heritage Chemist : Visiting Lecturer at University of Amsterdam / University of Ljubljana

RSB 2 THE MR DO EMEH D75 < I L
LFET, REROEZIAE, HRICELXT,

1. MRl A v Ttk

REZ2WHDBICHED, — RN ) —= T EHE
NBWETTECDOWTHAE LIEWEZ TN H 5, 7 —
U7, A I FIVERG DFERIR E DK E HRE 2
FELNBI NS TEEL, ZTHEIELWY Tu—F
BDREAIMELRULEEZ SEENS, ZilifERHOH]
ER S, BEOTDICONDNOE LICKS E T, I
AT RRR R 2 T2 £ 5 THTEWN,

Db, ZINFOEM 2 < DB 2 FEFRIC
HTHNERS, ¥R E. ZNIMEROMWEA. 7~
A L— 3 YV BNZADI LD EENETH S,
TSGR MR 2T, ZNDMEREREKT 54
VY FIVOMEIE RS (Figures1,2), LizR->T, T
Noz2—H/ICHET Z20ENH 5,

UL LAEDS, RREEE UM EHERES L 2D 5
(Figure 3)o W ¢ U7 L » R A—RIC X 2 HihRE “Time
Smoking a Picture” (&, HEALE N7 Kii DV 2
MEMFTHD, REEIDRREICHER LRI Tl L
ZRLTWa, MR, BEFEICKOEHET 5,
BEBIC S 21, BIERZTIUIMERIC X B ekOERE K
MU0, AU D FIVOMEZ U THREMEZ, B3

I would like to thank the organizers for this kind invitation.

It is an honor for me to be here.

1. Material and Originality

At the beginning of my presentation, I would like to share
some thoughts about the procedure we generally describe
as cleaning, because I think that our expectations for
recovering original materials from these procedures are too
high, and I often wonder if this is a legitimate approach. Let
me guide you through the different stages, from the creation
of the work of art and its aging, until the time the work of
art comes into our hands for restoration.

We wish we could be present during the very first
stage when artists create their work because it is a magical
time of passion, inspiration, and commitment. The artist se-
lects his or her specific original materials, which eventually
become constitutive materials (Figures 1, 2). They deserve
the greatest respect because of this.

Unfortunately, time passes and materials start aging
(Figure 3). The engraving by Hogarth, “Time Smoking a Pic-
ture,” depicts the effect of time on paintings. Materials start
aging and are modified. Strictly speaking, they no longer
reflect the original intention of the artist. The original mate-

rials and the constitutive materials are no longer the same

Figure 1

Figure 2
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Figure 5
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(Figure 4). These materials may have lost their connotation
of the original materials, but they are still constitutive mate-
rials; therefore, they still deserve the greatest respect.

Then, new materials are added by other hands
through several interventions to modify the image during
restoration. Some materials may have been removed by con-
servation treatments (Figure 5). These new added materials
also age in time, and then become aged added materials. It is
now difficult to differentiate between them.

Added materials may even be visually different from
the original materials. However, when the painting comes
into our hands for restoration, the story may be quite dif-
ferent. We may not be able to separate the added materials
from the original materials. Even if they are visually percep-
tible, they might have interacted with each other. In addition,
with the technologies and the materials currently available,
we may not be able to selectively separate them (Figures 6, 7).

Based on these considerations, rather than talking
about constitutive materials or originally added material,

we should simply say that when the painting comes into

our hands for restoration, there exist materials. They all

ORIGINAL MATERIALS

Figure 4
ADDED MATERIALS

‘AGED ADDED MATERIALS’

CONSTITUTIVE MATERIALS

... ORIGINAL MATERIALS

O
l_ !‘ ADDED MATERIALS

Figure 6
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RESTORATION

deserve the same type of respect if we are not able to dif-
ferentiate between them, or if we are not able to act selec-
tively on some of them. Perhaps the intervention should be
postponed to the future when new materials are available—
hopefully with improved selectivity.

I 'am fully aware that these are my own opinions, and
I do not expect everybody to agree with me. I simply hope
that these thoughts will stimulate some reflections.

Here is an example of important painting in a cer-
tain museum in Europe. It is an oil painting from the 1920s,
heavily damaged during World War II, and it was restored
in the 1950s. The original paint is oil-bound, and the re-
touched overpainting is in oil as well.

There has been a great deal of attention from the
media on this painting, and restoration aims to remove the
overpaint. After testing several methods, the conservator
concluded that the overpaint could not be removed in a safe
way without affecting the original paint. However, because
of the pressure from the media, the museum director said
we should continue. I was called in for consultation. After

comprehensive-testing with several types of materials for

Figure 7 Figure 8
THE ARTWORK
DRY CLEANING <—— YES MECHANICAL «—
STABILITY ?
NO —> PARTIAL CLEANING ? |
PRE-CONSOLIDATION ? |
END «—
Figure 9
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two days, the winner was the painting.

The conclusion was that selective removal of the
overpaint was impossible, and a different strategy was ad-
opted. Sometimes, it is safest to add materials with a careful
choice of the media and pigments for retouching the over-
paints. Compared to forcing ourselves to remove these over-

paints, it is a safer approach.

2. Approach to Restoration

I will first introduce two important people who are rather
like gurus to me: Vishwa Raj Mehra, the father of minimal
intervention, and Erasmus Weddigen, the founder of the
conservation school in Bern (Figure 8). I must say that I
agree very much with their concept. Let us reconsider our
intervention and try to minimize intervention.

[ am going to present you with the approach I try to
follow when I start cleaning a painting or another work of
art. If the surface has sufficient mechanical stability that can
stand dry cleaning, then we will do that. However, if its me-
chanical stability is not sufficient, we may think about partial
cleaning or some sort of preliminary consolidation, although
we know that preliminary consolidation might make clean-
ing even more difficult (Figure 9).

Thanks to a team of scientists and conservators from
France and the Netherlands, this topic has been studied
extensively. Dry cleaning can be performed today with a
variety of methods, from simple dusting to micro-aspiration,
and with various tools such as erasers, sponges, and cloths
(Figures 10, 11).

Dry cleaning should be considered as the first level
in the entire procedure. Evaluating the result, if the dry
cleaning is sufficient, we stop at this point. Otherwise, we

may go on to wet cleaning (Figure 12).

SURFACE CLEANING. 2. ‘DRY CLEANING’ ﬂ

ERASERS, SPONGES, CLOTHS \
i 1
ﬁ%%;

N\

—

o

SAUGWUNDER

Figure 11
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MEASURING
SURFACE pH

Figure 14

For wet cleaning, we need to investigate the surface.
We need to obtain some parameters from the surface to pre-
pare our cleaning solution. We perform measurements such
as the contact angle, pH, and conductivity, and check the
fluorescence under UV light. It is becoming very common in
the cleaning of paintings to measure the pH and conductiv-
ity from an agarose gel applied on the surface. From these
parameters, we can determine the composition of the aque-
ous cleaning solution (Figures 13, 14).

For a specific surface, the parameters for the aque-
ous cleaning medium should have the proper pH, and
shortly, I will be more precise on what “proper buffered pH”
means. We want to keep the pH stable during the interven-
tion. We need proper conductivity, and we might need auxil-
iary materials that are often referred to as adjuvants.

If the surface of the painting is acidic, our cleaning
solution should have a pH that is not higher than the surface
because we want to minimize swelling. Conversely, if the
surface has an alkaline pH, the pH of the solution should not
be lower. This is a way to minimize ionization and swelling.

Our aqueous cleaning solution should have a conductivity

0.3-0.5 grams AGAROSE in 10 ml DISTILLED
(or DEMINERALIZED) WATER

. BOILING 20-30 sec IN
MICROWAVE OVEN

|»#'COOLING TO ROOM
| TEMPERATURE

THERMO-REVERSIBLE
AGAROSE RIGID GEL

Figure 13

Figure 15
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ACIDIC SURFACE
Figure 18
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that is not lower than the surface, again, to minimize swell-
ing of the paint layer (Figure 15).

This is an important piece of information that was
developed for the cleaning of acrylic paintings, and we make
use of this information for traditional paint and for all sur-
faces that are sensitive to water. Based on the ion concen-
tration, we know that we can have a hypotonic solution with
fewer ions, a hypertonic solution with more ions, or a solu-
tion that is similar to the substrate, which we call an isotonic
solution (Figures 16-20).

When we put these solutions on a painted surface,
we have very different movements of water. The hypoton-
ic solution will send the water into the substrate and may
swell it, whereas the hypertonic solution will move water out
of the surface. If this movement is not too strong, it is fine.
Otherwise, it could open cracks on the surface. The milder
condition probably works under isotonic conditions, where
water can move in and out in a gentle way without too much
pressure on the artwork (Figures 21, 22).

I will show you an example of treating fragments

of old newspaper, immersed in water with different con-

Figure 17

ORGANIC FILM-FORMING MATERIALS (PAINTED
SURFACES, VARNISHES, COATINGS...)
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CLEANING
SOLUTION:
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SWELLING)

-
g

ALKALINE SURFACE

Figure 19
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( = MINIMIZING
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Figure 20

THE TONICITY OF THE AQUEQUS SOLUTIONS
PRACTICALLY DETERMINES THE DIRECTION
OF MOVEMENT OF WATER [

HYPOTONIC ISOTONIC HYPERTONIC
T b Tt I
srdat gkle Tnle [
SUBSTRATE
Figure 22

Figure 24

centrations of the solution (Figures 23-25). After an hour of
immersion, you can clearly see that the hypertonic solution
extracted discolored material from the paper the most.

In the case of hydrophobic soil on the surface, we
may perform a simple measurement of the contact angle
(Figure 26). For hydrophobic soil, we may find a very large
contact angle, and we probably need surfactants for clean-
ing the surface. Here is an example of a typical ionic surfac-

tant that was used a few years ago (Figure 27).

‘TONICITY’ OF AQUEOUS SOLUTIONS

IN RELATION TO ION CONCENTRATION, AN AQUEOUS
SOLUTION 7] CAN BE (vs. THE PAPERL_):

HYPOTONIC ISOTONIC HYPERTONIC
HIGHER ION
CONCENTRATION
| HERE
{
SIMILAR ION
CONCENTRATION
|
HIGHER ION ’ |
CONCENTRATION
HERE
Figure 21

FRAGMENT OF THE NEWSPAPER
‘LA VENEZIA’, DATING FRIDAY
APRIL 6th, 1886

TREATMENT: 1 HOUR IMMERSION
IN SODIUM CITRATE pH 7
BUFFERED SOLUTION

HYPOTONIC
SOLUTION

ISOTONIC

HYPERTONIC
SOLUTION

CONDUCT.
854 pSicm
CONDUCT. CONDUCT. CONDUCT.
91 pSicm 900 pSicm 5.500 pSicm
Figure 23
1HR. 1HR. 1HR.
HYPOTONIC ISOTONIC HYPERTONIC
BATH BATH BATH

CONDUCTIVITY

CONDUCTIVITY CONDUCTIVITY
91 — 270 pSlcm 900 — 980 pSicm 5.500 — 5.700 pSicm
Figure 25
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This is another example of a big gilded frame of a
painting in the cathedral of San Zaccaria in Venice. The sur-
face cleaning was done with synthetic saliva (Figure 28).

If we have a low-contact angle on the soiling mate-
rial, it means that the material is hydrophilic, and chelators
may work better in cleaning (Figure 29). Here is an example
of this type of cleaning (Figure 30).

We test the surface, but we also want to consider the
structure of the artwork. Then, we must devise the safest
method for applying water to a specific surface. It is a very
dynamic phase because it involves testing in various ways

(Figure 31).

3. Cleaning with an Aqueous Solution

3-1.In a Free Form

New ways are constantly being devised, and our toolbox
becomes richer and richer with time. We can test the water
in a free form. It is the easiest way, but we know this will
probably cause a great deal of diffusion of the water under
the surface.

Here is the cross-section of a painting. We might

pH 6 BUFFERED
SURFACTANT (SODIUM
DEOXYCHOLATE)
SOLUTION

Figure 27

‘CLEANING ADJUVANTS’

FOR REMOVAL OF
HYDROPHILIC SOIL:
CHELATORS

Figure 29
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ONE SINGLE DROP OF ¥
LIQUID ON THIS...

Figure 32

CONTROLLED DELIVERY OF THE
AQUEOUS CLEANING SOLUTION
THROUGH A SYRINGE PUMP, AND

SIMULTANEOUS MICRO-ASPIRATION

Figure 34

have paintings that are thicker or thinner, but let us take
this as a representative example. If I put a single drop of wa-
ter on it, I get something like this under a microscope (Figure
32).

We should consider this when using water or other
solvents on the painting surface. There may be a huge differ-
ence, depending on the thickness of the layer and the amount
of water or solvent. This is just one drop. We can imagine

what a cotton swab loaded with water or solvent can cause.

Figure 31

CONTROLLED DELIVERY OF THE AQUEOUS
SOLUTION, AND MICRO-ASPIRATION

XANTHAN GUM
(VANZAN NF-C™)

HYDROXYPROPYL-
CELLULOSE (KLUCEL™)

Figure 35
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I devised an interesting approach—the safest way to
apply water in a free form (Figures 33, 34). A syringe pump
was used to deliver a constant amount of cleaning solu-
tion to the surface. The cleaning solution was immediately
cleared from the surface using a micro-aspirator. Within
seconds, the surface was dry.

There was a real feeling that the surface was not af-
fected by water. By drastically reducing the contact time of
water with the surface, we had less possibility of interaction
with the layers underneath. For example, a large painting by
Pellizza da Volpedo was cleaned completely using this tech-

nique.

3-2.In a Gelled Form

We could also test an aqueous medium in a gel form (Figure
35). Now we have a variety of materials available with
different ionic and nonionic properties, so the selection
of materials is wide. Here is a type of ceiling with wood
and metope that we encounter very commonly in Italy.

Throughout the centuries, they have been covered with

layers of plaster of other materials, and often interventions

Figure 37

2-5 g AGAR or AGAROSE IN 100 ml DEMINERALIZED WATER

~

MICROWAVE OVEN, 20-60 sec.
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Figure 39
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Figure 42

to remove these materials were crude and done rather
mechanically. The paint is normally with lean medium, and
can be gelatin, milk, or casein-based. It can withstand a
small amount of water, but not too much. Working with
the gel, we could almost completely remove the material,
and we were left with a very even surface compared to the

mechanical method (Figures 36, 37).

3-3. Thermo-Reversible Gels

The third possibility is to use thermo-reversible gels. We
can move from low viscosity to high viscosity like a rigid gel,
and we work with agar or agarose. The best way to make
the gel is in a microwave oven, and there are two ways to
use them (Figures 38, 39).

A pre-formed rigid gel can be applied to the surface,
but this requires an almost completely flat surface. Other-
wise, we apply the gel when it is in a semi-solid state, and we
cover the object with it. A great deal of work was done with
the Modern Art Gallery in Milan (Figure 40), where there
was a large collection of plaster casts, and the conservators

adopted this method for cleaning plaster (Figures 41-43). It

I.

Figure 41

Figure 43
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was very successful and brought about the least interaction
with the surface. Simply peel it off after three minutes, and
you have a surface cleaning intervention.

Figure 44 compares the plaster surface treated with
a cotton swab loaded with water and the plaster surface
treated with agar gel. The morphology changed dramatically
on the right. Because calcium sulfate is intrinsically soluble

in water, it will always be affected. Using an agar gel instead,

we removed only the soiling material without affecting the

Figure 45

Figure 47

PHYTAGEL™

ICPAL, ROMA

Figure 49
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surface.

These two photographs represent the diffusion of
water tinted with a UV dye (Figure 45). If we do a simple cot-
ton swab application, we have a great deal of diffusion. With
an agar gel, diffusion is restricted to the surface. Monitoring
the surface with a 3D scanner, we see that the cleaned sur-
face shows no alteration in the morphology. The only things
missing on the right are the particles of soil (Figures 46, 47).

Other materials have also been developed, which
may be more suitable for treating paper surface, where
transparency is required. Gellan gum, whose main compo-
nent is polysaccharide, is a very flexible gel. It made it pos-
sible for conservators for the first time to treat A4 format
in one single treatment (Figures 48, 49), thus avoiding the
problem of tide lines. Materials dissolved from the surface
migrated into the gel by capillarity. Normally, no after-treat-
ment is required after using the gel.

As another possibility, if we cast the gel in a syringe,
we can get a sort of cleaning stick (Figures 50, 51). It works
very mildly and is good for contemporary paint media like

acrylic paint, or we can also grate it like parmesan cheese

THE ‘CLEANING
STICK’

Figure 51

Figure 52

Figure 53
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‘AGAR SPRAY APPLICATION’

AMERA GIORDANO,
CONSERVATOR

Figure 54

Figure 56
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(Figures 52, 53). Freshly grated agar gel can be used for
cleaning very delicate surfaces.

More recently, a colleague conservator in Palermo
devised a new method for applying agar by spraying. By
using a specific paint applicator, she was able to apply a
very thin, even layer to large surfaces, which can then be

removed in a very effective way (Figure 54).

3-4. Water in Oil (W/O) Emulsion
If rigid gels are not suitable for a specific case, we can
consider water in oil emulsions, which means a small
amount of water surrounded by a hydrocarbon, which is
like a protective coating for water. Water becomes less
aggressive, and we can treat even very fragile surfaces, such
as degraded water gilding. In the cathedral of San Zaccaria
in Venice, all the gilded frames of the polyptychs were
treated in this way (Figures 55, 56).

In the Santa Maria Gloriosa dei Frari Church in
Venice, a very important painting by Tiziano, “Pala Pesaro”

(1519-1526), was treated mainly because of structural prob-

lems (Figure 57). Layers of animal glue had been applied

Figure 55

BASILICA-S: MARIA GLORIOSA DEI FRARI, VENEZIA

Figure 57
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TESTING THE SURFACE FOR THE MOST
COMPATIBLE MEANS OF APPLICATION OF
THE AQUEOUS CLEANING SOLUTION

1. IN FREE FORM

2. IN GELLED FORM

3. AS A THERMO-REVERSIBLE RIGID GEL

4. AS A WATER-IN-OIL EMULSION

5. WITH PRELIMINARY HYDROPHOBIZATION

Figure 58

Figure 60

during previous interventions. This glue caused a great deal
of stress to the surface. We are not in a museum environ-
ment—we are in a church in Venice surrounded by water
that has a lot of moisture. To stabilize the paint layers, an
extensive intervention was carried out four years ago. The
varnish had to be removed, and all the materials under the
surface had to be thinned down.

It is possible to define an emulsion in a variety of
ways. Here, we followed a typical process for working with
emulsions, adjusting the pH, and testing them in small
squares on the painting surface. The most successful final
recipe was an emulsion mixed with the solvent phase in a
gel form buffered at pH 8 with citrate. After application for

a short time, dry removal and rinsing were performed.

3-5. Temporary Hydrophobization

Another possibility is that when we are dealing with
surfaces that are extremely sensitive to water, we can
make the surface temporarily hydrophobic using silicone-
based solvents. Cyclomethicone D5 is particularly useful in

conservation (Figures 58, 59).

CYCLOMETYHICONE DS5.

VOLATILE SILOXANE (bp 210 °C), LOW
POLARITY, WATER-REPELLANT
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CYCLOMETHICONE D5-BASED GELS

MOMENTIVE
VELVESIL PLUS™

ShinEtsu
KSG-350Z™

Figure 64
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Here is an example of cleaning the back of a painting
on canvas. On the left, a citrate buffer in semi-solid agar gel
was applied to the canvas (Figure 60). On the right, you see a
pre-saturation with Cyclomethicone D5 before applying the
same gel. Then, the gel was removed with a dry cotton swab
(Figure 61). The lower photograph shows the area treated
only with the agar gel, which is clean, but we have tide lines
(Figure 62). If we pretreat with Cyclomethicone D5, it will
block capillarity, so tide lines are not formed as in the upper

photograph.

3-6. Silicone Gels
A different way of using a silicone solvent is to use premade
silicone gels from the cosmetics industry (Figure 63). In
conservation, we currently use two different types of
materials, Velvesil Plus and KSG-350Z (Figure 64). They are
silicone solvent gel with a high-tech polymer that also has
some emulsifying ability.

Here is an interesting example of the cleaning of an-
cient wooden choirs. The conservator wanted to try protect-

ing the original wax finish beneath all those layers of grime,

TESTING THE SURFACE FOR THE MOST
COMPATIBLE MEANS OF APPLICATION OF
THE AQUEOUS CLEANING SOLUTION

1. IN FREE FORM

2. IN GELLED FORM

3. AS ATHERMO-REVERSIBLE RIGID GEL

4. AS A WATER-IN-OIL EMULSION

5. WITH PRELIMINARY HYDROPHOBIZATION

6. AS A WATER-IN-OIL PARTICLE EMULSION
(SILICONE-BASED)

Figure 63

ANCIENT
WOODEN CHOIR

CONSERVATOR:
G. FRANCHINO

Figure 65
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‘PARTICLE’ or ‘PICKERING' EMULSIONS

cO| F

NON.POLAR D5
PHASE

DROPLETS OF
AQUEOUS
PHASE

PARTICLES 8

CROSS-LINKED
POLYMER CHAINS

Figure 66

AN EFFECTIVE
STRATEGY FOR PAPER
ARTWORKS: CLEANING
BY CAPILLARITY

Figure 68

polishing paste, and everything else. Traditional emulsions
made with hydrocarbons were very effective, but they also
removed the wax finishing layer. However, silicone solvents
are less polar, so they do not dissolve wax. This is the effect
of using silicone gel on the surface, conserving the original
wax finishing (Figure 65).

When water is added to this type of gel, droplets
of water are surrounded by these tiny particles, which are
polymers (Figure 66). These tiny particles can emulsify water
into the solvent, which is the gray part surrounding them.
This type of emulsion is very useful for delivering water to
very sensitive surfaces. It is one of the few possibilities that
is currently accepted for cleaning acrylic paintings.

After testing all these possibilities, we should have an
idea whether the aqueous treatment is feasible or not (Figure
67). Is it possible to treat the artwork with water? We should
be honest about this. If none of these procedures is suffi-
ciently selective, our conclusion can be no, and we do not
perform the aqueous treatment. Therefore, we simply end
with dry cleaning or whatever we have done before. Now, of

course, I know that this is rather schematic; real life may be

THE ARTWORK

DRY CLEANING <—— YES « MECHANICAL
STABILITY ?
NO

> PARTIAL CLEANING 7 _._

SUFFICIENT 7 PRE-CONSOLIDATION 7. I
NO YES — END
4
WET CLEANING

1
1. COMPOSITION OF
THE AQUEOUS <
CLEANING SOLUTION

MEASUREMENTS -
UV, CONTACT ANGLE,
. PH,CONDUCTIVITY... } SURFACE
2. SAFEST METHOD EXAM
OF APPLICATION ":—-—-——._.__'E_A_TEE__ ARTWORK
; STRUCTURE

TEgTING VARIOUS
POSSIBILITIES FREE FORM, GELLED, EMULSION...

4

AQUEOUS TREATMENT NG
FEASIBLES YES — AQUEOUS TREATMENT
Figure 67

SONTARA ™ PRINTCLEAN M
by DuPont, now JACOB
HOLM, Basel, Switzerland

info@jacob-holm.com

NON-WOVEN TISSUE.
44% POLYESTER - 56%

WOODPULP ——

NO BINDERS, ADHESIVES =

OR CHEMICALS 3 1
= | .

Figure 69
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Figure 70

THE USE OF ORGANIC SOLVENTS. POTENTIALLY
RISKY NOT ONLY FOR THE STRUCTURAL INTEGRITY
OF THE WORK OF ART: IN FIRST PLACE, FOR THE
HEALTH OF THE OPERATORS AND THE SAFETY OF
THEIR WORKING ENVIRONMENT

United Nations

FROM 2008, THE UN (UNITED NATIONS) HAVE
IMPLEMENTED A WORLD-WIDE SYSTEM FOR
CLASSIFICATION OF CEMICALS: THE GHS — THE
GLOBALLY HARMONIZED SYSTEM OF CLASSIFICATION
AND LABELLING OF CHEMICALS

Figure 72
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a little different. But I hope I gave you some ideas with this
type of approach.

An effective strategy for cleaning artworks on paper
is often due to the action of capillarity. Using a nonwoven
material (Sontara™ Printclean M), water will flow by capil-
larity (Figures 68, 69). The paper can be either on top or be-

low this tissue, and it provides a good, gentle way of clean-

ing.

4. Removal Intervention

If we need a deeper level of intervention—the removal of
material—they could be organic film-forming materials such
as varnishes, retouches, or inorganic materials such as salts
or corrosion products (Figure 70). Basically, there are three
different approaches (Figure 71). We can use an aqueous
medium, organic solvents, or a mixed environment such as
emulsions. I will briefly show you some examples, beginning

with solvents.

4-1. Organic Solvents

Toxicity is a critical issue with organic solvents, as previously

‘REMOVAL CONDITIONS’

* 1. IN AQUEOUS MEDIUM

* 2. WITH ORGANIC SOLVENTS

* 3. IN MIXED ENVIRONMENT, i.e., WITH
EMULSIONS

Figure 71

ENAMEL OVER AN OIL-BASED PAINT. &
REMOVAL WITH A HIGHLY TOXIC o
CHLORINATED PAINT STRIPPER

Figure 73
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mentioned. In 30 years of work, I always paid significant
attention to this issue because some organic solvents may be
highly toxic. The problem is that in a chemistry laboratory,
we can use them under a fume hood and in safe conditions,
but in a conservation studio, we cannot perform the entire
work under a fume hood. The risk of exposure to a solvent
is a real risk and should not be underestimated.

In 2008, the United Nations implemented this world-
wide system of chemical classification, which is called the
GHS (Figure 72). Europe accepted this soon after. Now, this
new regulation is stricter, and hopefully, it will help us in
using fewer toxic materials. It often happens that materials
that are less toxic to the operator are also safer for the work
of art. Because both human beings and works of art are
composed of organic materials, the effect is the same.

Until 2011, the most common paint strippers were
based on chlorinated solvents to perform interventions, such
as removing oil overpaint from the original paint (Figure 73).
Then, the production of this chlorinated solvent was banned
in Europe, so we no longer have this type of gel. We found

that simply mixing Klucel gel with ethanol would be able to

Figure 74

A GRADUAL APPROACH TO SOLUBILITY.
INCREASING POLARITY SOLVENT MIXTURES
(ISOOCTANE, ACETONE, ETHANOL)

Figure 76

i
Figure 75

THE SOLUBILITY TEST

ISOOCTANE ==
Fd 100

«= +10% ETHANOL
Fd 94

+ 10% ACETONE ==

== +20% ETHANOL
Fd 87
«= + 30% ETHANOL

+20% ACETONE ==

+ 30% ACETONE ==
Fd 84 s ; Fd 81
+ 40% ACETONE =

Fd 79

+ 50% ACETONE =

Fd 74

Figure 77
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perform exactly the same intervention, but with no toxicity
(Figures 74, 75). If stronger solvents are needed, benzyl al-
cohol and ethyl lactate can be used. No water is included in
this pure solvent gel with Klucel.

Normally, when we work with a solvent, we follow
a gradual approach to solubility, which is called a solubil-
ity test (Figure 76). We start with very non-polar solvents,
hydrocarbons, and we go on with increasing polarity. If I
want to remove the varnish on the painting, I would do the
solubility test (Figure 77). The hydrocarbon alone did not
undergo any removal. Then, I increased the polarity, but the
mixture with 10% acetone did not work. With the next mix-
ture, blanching started occurring on the surface.

[ am using a neutral solvent, so blanching here is a
very good indication for us. It tells us that if we increase the
polarity, we obtain a different result. This is simply optical
blanching caused by the initial mild swelling produced by
the solvent. In fact, if we increase the polarity, this blanching
practically disappears. If we increase the polarity further,

the material is dissolved. In this way, we try to minimize the

polarity required for removing, so we affect less of the paint

SILICONE-BASED GELS + POLAR ORGANIC
SOLVENTS. A ‘GELLED SOLUBILITY TEST"

VELVESIL PLUS® + 10% %, 40% ACETONE

Figure 79

VELVESIL PLUS® + 10%, 20%, 30%, 40% ACETONE

Figure 81
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Figure 84

underneath. We always check the fluorescence of the sur-
face and the fluorescence we have on the cotton swabs to
get to a gradual result (Figure 78).

The solvents can be added to the silicone gels. When
you perform a solubility test in gel form in a similar way,
you discover something interesting (Figure 79). To remove
varnish from the painting, I needed 60% acetone if I used
free solvents (Figure 80). However, if I work with Velvesil
and acetone, I could remove it with only 30% acetone (Fig-
ures 81, 82). Why does that happen? The gel material we
used also has some emulsifying ability. The gelling polymer
is also emulsi-fying, it helps picking-up material from the
surface. We can use less polarity, and there is less danger
for the paint underneath.

It was very important to note that Professor Richard
Wolbers radically changed the way we approach conserva-
tion and cleaning. Among the several discoveries that he
made, he found that these solvent surfactant gels—solvents
in a very thick form enable less exposure to solvent vapors
and produce less toxicity (Figure 83). It is also possible to

prolong the contact time with the surface. With the surfac-

SOLVENT MIXTURES IN
| HIGH-VISCOSITY GELS,
ALSO CONTAINING A
SURFACTANT (NOT IN A

FREE FORM, BUT
CHEMICALLY BOUND
TO THE GELLING
POLYMER = LOWER
DIFFUSION UNDER THE
SURFACE)

Figure 83

‘REMOVAL CONDITIONS’
+ 1. IN AQUEOUS MEDIUM -
* 2. WITH ORGANIC SOLVENTS

* 3. IN MIXED ENVIRONMENT, i.e., WITH
EMULSIONS

Figure 85
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tant gels, we can work with less polarity.

A few years ago, this painting was brought to me
as a challenge (Figure 84). The painting had been damaged
by fire, and the conservator in charge tested everything he
knew, and could only arrive at this result. The painting was
considered to have been lost. However, by simply perform-
ing the solubility test, I realized that the dark material could
be removed with the solvent, but unfortunately it affected
the paint layer. The strategy was to keep the solvent in its
most viscous form. In the form of a solvent surfactant gel,
the surfactant in this case would help the surface contact. In
fact, this strategy worked, and the painting could be cleaned
further.

[ was asked by the Opificio delle Pietre Dure in Flor-
ence (a national institution for restoration of artworks) to
setup the cleaning procedure for the “Madonna and Child”
(Santa Maria Maggiore Church, Florence, attributed to Cop-
po di Marcovaldo 1225-1276), which was a combination of
painting and sculpture and was a very important restoration
case. It was a wooden panel with the blessed Mother and
Jesus in a relief sculpture. Throughout the centuries, it had
been covered with layers of varnish, sometimes partially
removed, and sometimes covered with other materials. Then,
the varnish was removed using solvents in a gel form, and
cleaning was completed.

Looking at this intervention, I now see some prob-
lems with it. Look at the throne of the Mother richly deco-
rated; at some point in the history, it was hidden under new
paint. We don't know the reason, perhaps to tone down that
splendor during the Counter-Reformation? That pictorial
matter respected for centuries has been removed. This is a
very difficult issue. I am not claiming that I have the right

point of view. I am simply saying that it is a little disturbing

Figure 86
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Figure 88

to me. History has gone. Information has gone.

4-2.1n an Aqueous Medium

We can remove materials in an aqueous medium as well
(Figure 85), and here is another work done with the Opificio.
The “Sarzana Cross” (Sarzana Cathedral, Guglielmo, 1138) is
very important for the Italian tradition, because it is signed
and dated, which is something very unusual for the medi-
eval period. When the cleaning started with the traditional
method of using solvents, ethyl alcohol and ammonia in free
form to remove oxidized varnish, it resulted in a great deal
of blanching on the surface. To avoid affecting the paint un-
derneath, we tested something different.

We tested the so-called resin soap (pH 8.5 buffered,
gelled aqueous solution of triethanol-ammonium abietate
[ABA-TEA]), the type of soap that Wolbers had developed
just a few years earlier. The soap is made with natural resin.
It works by affinity over another natural resin. You can do it
at a very mild pH of 8.5. Otherwise, you would do at much
higher pH. Until then, these soaps had been used mainly in
North America, and all the treated works of art were at most
a hundred years old. This was a very important intervention
case because it was the first time that resin soap was used

in an ancient work of art.

4-3.Enzymes

This example is a fresco mural painting in a church in
central Italy. The painting had been detached, and a great
deal of animal glue used for detachment was left on the
surface. The conservator tested many methods of removing
this glue, but it was very difficult because animal glue
and calcium carbonate support may have interacted with

each other, making it very difficult to remove. Then we

BLANK. pH 6.5 BUFFER, NO
ENZYME i

__PH 6.5 BUFFER
+ ENZYME

Figure 89
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tested enzymes. Enzymes are very effective for this type of
intervention.

We used protease buffered at pH 6.5 (Figure 86).
The temperature in the church was very low in winter, so
we had to warm the surface with infrared light, bringing it
to around 26-27°C (Figure 87). Then, every time we used
enzymes, we also tested the solution without the enzyme to
ensure that the result was due to the enzyme to verify its
action (Figures 88, 89). We applied the solution, and after a
while removed the tissue paper and rinsed it (Figures 90-
92). We can say that it was really the enzyme that cleaned
it, because the same solution and the same pH without the

enzyme did nothing (Figures 93, 94).

4-4. Emulsions

Finally, materials can be removed in a mixed environment,
in an emulsion (Figure 95). Here is an example. We have a
tradition of polychromed wooden sculptures in Northern
Italy. They have been repainted many times, and the cross-
section of their paint sample looked like a cake when viewed

under a microscope.

. 11820 MINUTES

Figure 9
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The original azurite is covered by another ground
layer in mixed medium (white), then a very tough layer of
red lead in a mixed medium (orange), then some glue, then
another priming layer (white), and then two layers of paint
(blue). These sculptures became increasingly larger. The
problem is that layers of paint dull the shape of the sculp-
ture. It is not an aesthetic intervention simply to recover
the original paint color, but also to recover the shape of the
sculpture. The conservator would easily remove these three
first layers, but would stop at the red lead.

The mixed medium becomes very polymerized over
time, so intervention was performed with an emulsion of
solvents up to this layer. The emulsion worked effectively
for removal. We first started at pH 10, but we should not get
into contact with azurite at this pH. Then, the final applica-
tion was made with the same emulsion at pH 8. A chelator,
EDTA, was added. It was an oil in a water emulsion (1:16).
Tests were performed with xylene, but this was too toxic. We
did not want to use this approach, therefore the entire work
was done with a substitute of another kind of hydrocarbon
and a small percentage of benzyl alcohol.

Three years ago, I was called by the Accademia
Gallery of Venice, and assigned the duty of setting up and
supervising the cleaning of “Legend of Saint Ursula,” a series
of nine large canvas paintings by Vittore Carpaccio. These
beautiful paintings were restored many times during the
centuries, and the first restoration was done in 1521. We
could not know what the paint medium was and what mate-
rials have been added.

In the UV fluorescence photograph, we found an
even layer of varnish on top because the last restoration was
done in 1984. The varnish was very easy to remove in the

solubility test, because it was still a relatively new varnish.

‘REMOVAL CONDITIONS’
* 1. IN AQUEOUS MEDIUM
* 2. WITH ORGANIC SOLVENTS

+ 3. IN MIXED ENVIRONMENT, _
i.e.,, WITH EMULSIONS

Figure 95
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The problem was what was under the varnish, and
we removed all the retouches. Under the complex situation
with many different layers, the best way to deal with it was
once again by emulsion. We also used an emulsion with
citrate. This is the strategy I mentioned earlier: instead of
using xylene, you use another hydrocarbon, non-aromatic,
and add a little benzyl alcohol to it. The purpose of applying
it was to remove this small amount of material. Here, you
see again different levels, and starting from here, removing

layers of overpaint could be achieved.
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Questions and Answers

Questioner 1: What was the investigation method for the
structure of paint layers of the polychromed wooden sculp-

ture?

CREMONESI: It was simply a cross-section. A sample was
taken, embedded in resin, and observed under a microscope.
Then, each layer was analyzed by gas chromatography/
mass spectrometry, which enabled the identification of the
binding medium. We know that this is an egg. Here, we have
a binding medium. Here, we have a mixed medium. This is

glue. These two are oil-based paint.

HAYAKAWA: In Japan, investigations with cross-sections
are strictly limited. It is difficult to take a new sample, and
we are obliged to use a sample that has already come off.
Did you analyze the sample that fell off and could no longer

be replaced on the original?

CREMONESI: T have a strong policy regarding samples. If
we take a material in an area that is deteriorated, there is
a missing part. The binding medium might have been lost.
We obtain false information. Art historians always go crazy
when we say that we want to sample from the intact surface.
However, if we want real information, that is what we have

to do.

Questioner 2: My name is TAKAYAMA from Shin-Etsu
Chemical Co., Ltd. On behalf of our company, I appreciate
your high evaluation of our product, KSG-350Z. Could you
tell us how this product is actually used for cleaning purpos-
es? You may have to repeat yourself, but I think this will be

of interest to the audience.

CREMONESI: The product can be used in many different
ways. I showed some images with Velvesil, another product
from a competitor company, but it produced exactly the
same results that we obtained with KSG. Furthermore, most
of the time, the results are better with KSG because we can
put a larger amount of solvent in it. We put polar solvents
to remove varnishes and retouches, or we use the aqueous
phase in situations like this. We also tested an emulsion
made with KSG. The reason the emulsion was not used was
that the conservators preferred this one only because of its

cost. Silicone-based emulsions are more expensive than oth-
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er traditional materials. The sponsor decides. It was not our
choice.

You have also seen the slide of silicone gel used to
remove grime and polishing pastes from wooden choirs,
conserving the original wax layer, which is surface cleaning.
Something like this is an actual removal of materials. We
can use this gel in conservation in a variety of ways, and it
is particularly important for contemporary paint for acrylic
media because it is one of the few possibilities for cleaning
acrylics without interfering with the paint layer. Unfortu-
nately, in Europe in 2020, Cyclomethicone D5 will no longer
be available because of its environmental impact, which is a

considerable problem.

Questioner 3: For the conservation of artwork one or two
hundred years in the future, I think we must document the
methods and materials used. For the purpose of document-
ing the conservation, materials, and methodologies, is there
a plan or system in place? Do you have any activities relat-

ing to documenting your methods and materials?

CREMONESI: Unlike a few decades ago, today when you
work in museums or in public collections, you are required
to document every step of the intervention and all the ma-
terials. If you go back 40 years ago, you may report that
cleaning was done “with proper materials,” but now you
need to report what those proper materials are. However, in
my view, we should start doing something more important,
which is sampling the artwork after intervention to see what
we have actually done, though sampling should be done in a

very limited way.
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