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1. Introduction

The subject of the present thesis is related to the examination, conservation, and restoration of
painting Saint Johrthe Baptist. The idea of the master thesis degree work has been
elaborated after the department of cultural heritage at Estonian Academy of Arts has
received painting ASaint John the Bapti st
has beerretrieved from Estonian Art Museum depositary where the painting has been
stored since 195%

By the time of first observation in Estonian Academy of Arts, it was evident that painting
presents a number of practical and theoretical chggenThe work has been lined on a
linoleum support, removed from taking edges, had a soiled thick and heavily decayed
varnish, and most importantly exhibited a considerable loss and damage of pigmented layer,
which visually distorted the paint surface® the ruinlike condition. Regarding
aforementioned features, the question that arose was if the painting can still be recuperated or
to which extent the Apotenti al uni tyo of
will it be in terms of adbetical representation? The f t her evaluation
condition through Cesare Brandi concept has indicated that the present painting is a ruin,
where the historical aspect of value is brought forward while the aesthetical component of the
artworkk is reduced to the backgrourfd However, the most important figurative elements of

the painting still renain readable and thus allow pvesume that the paintingay be to

certain limited extentrecuperated. The main aspect of the present work consistse
practical intervention process that will consist of two main procedoessely cleaning and
retouching as well as other proceds, however, less topical than the firgdb mentioned.

As an object of a #fAr i ch ontsintetes asia witheshtd peviaus v |,
conservation interventions which led the painting to the present state of preservation. Thus
one of the objectives of the work will be studying the previous conservation methods to
determine the source of the damaffeats visible on the surface of the painting as well as
studying the lining method that is most rarely encountered on the wide scale practice.

In general, the theoretical part of the work will mostly consist of the methodological moment
for finding theguidelines for practical restoration and conservation works. The art historical

research will be mostly of secondary importance and have a superficial character. The damage

! Record of 19 march 1955, Document in the archives of the art Museum in Estonia

2C. Brandi, Theory of conservation IHistorical and Philosophical Issues et conservation of Cultural
Heritage , N. S Price , M. Kirby Talley Jr., A. M. Vaccaro , Getty Conservation Institute , Los Angeles, p
230235



of the present painting is most likely the degree when the essential parpaifritieg is lost,
making the stylistic analysis very difficult.

Thesis structural division and objectives

The work will start with the ashistorical description that will include the overview of written
documentation and description of several siglifgatures of the painting that might provide a

link to the painting's attribution. Considering the poor preservation state of the painting the
stylistic analysis of the work is could be done only superficially.

The second section will describe the presv at i on st ate of the pain;
Baptistin and will talk about the previous i
source of the damage taken place on the painting during its material history.

The next section will return to thesue of paintings attribution and origin. Considering the
stylistic analysis may not give a reliable link to the painting origin, a sufficient historical

data is expected to be obtained through mate@inical research which will include
preparationayer crosssections analysis, canvas fiber analysis and XRF analysis of

pigmented layer in order to determine the structural composition of the painting materials.

The obtained data will be interpreted through the historical literature containingotiessri

of painting materials employed in 17th and 18th centuries in different parts of Europe.

The possible treatments of structural and aesthetical damage of the painting will be described
in the project design section that would allow to draw up sometttical and practical
guidelines for the treatment of painting f
extensive part of this section is cleaning. This part will make an overview of cleaning

methods developments, starting from traditional saleéeaning and moving to more recent
agueous cleaning formulations consisting of solvent gel formulations. The last section of the
work will describe the intervention process includingidang , cleaning, varnishing and

retouching.



Literature and eferences

Technical research section

This research section will be composed of historical description of fabric supports, grounds,
pigments and varnishes. The basic source for this section wiktgresented by eéhbook
AConservat i ong wpthe filstacsnpieherBigei textt on thistbry, philosophy,

and methods of treatment of eagmintings thatcombines theory with practice. The
additional sources are YGreenberp book As j f dzts dasls @ #z$ f oCERdzY dzdzts 2

r do sfid mdt hat cont ai ns overview of histori
vanrishespased onl7#1 8t h cent ury t hr eat i Rickosa, Sculptogao d o r
etquass ubal t er nar umFrancisco Puantoh efcicéo2 OAl e lamd P&lont ur
Pal onilnoMuAss eo pi ct - r il®6)° Yhe eeshmieal extractpaf origimab  (
texts translated on Russiamd can be found irRussian edition of Ernst Berger's book
MBeitrage Zur hEncthwiec kd airn’ gAdl @depsehensive i desiiription of
preparation systems development can be found in the teRsob of University of
Amsterdam Martje Stol8Vitlox , desctibing recipies for canvas and wooden panel supports
from 1500 and il 1900.° History and technical data on pigments is avaliable in books
Aigment Comhfetnids tusndanBAs g B ezis de@ipd ozdzs B f°d ) d

Previous interventiones

The description of present lining methodc@sidarbly rare ad is not encountereid the
traditional literature orarticles on the subject of lininglhe only mentiomg of linoleum
linined painting was founth one of theabstractof Rostovon -Don Art Museum restorer
V. V Shulgin pblished in 1993 describig the conservation of 17th century painting

previously lined on a linoeumm support. Materials used during thepgeried of 50O -

5 R. JtjdBjtGE , UjadcdZsedw MOkl set?2 ydosfdmd , RLH
. djts, "RrRMbbstdw tw©OLadldw EBOMdwds?2 ydosfdmd", [ tsMmCe
1961¢.

>M. StolsWitlox, Historical recipes for preparatory layers for oil paintings in manuals manuscripts and
handbooks in North West Europe, 158800: analysisrad reconstructions , Amsterdam School for Culture and
History (ASCH), 2014

® Pigment compendium: A Dictionary and Optical Microscopy of Historical Pigments , N. Eastaugh, V Walsh,
Butterworth Heinemann 2004

‘Artistso6 Pigments: AantHCGharatterstcs Voture 3T B. 8Viest Fitzhought o r y
Washington : National Gallery of Art, 1986

% . 1. ldddjt, , [Okjtdod ®&OMdvds2 ydosfdnd, {SH B j
1950
V. 1. zkd edd , [ ftewkiH chddns@d ddisiihls @ sedydapdidi jso Onad @ dzj

t d MsOatcOYdu .4 rR,A991, p42



1900°The other sour se wnthelConsermtiohoufd eP abiochidingnAgl fis s
a number of historical documertion describing the early methods employedanservation.

Project design

The project design sech will provide guidelines for déning, cleaning, varnishing and
retouchirg. The ethical guidelines for retouchiragnd cleaning will be providethrough the

work of Cesare Brandi and his followers. Cesare Brandi was an art critic and historian,
specialist in conservatiarestoration theory. In 1939 he became the first director of the
Istituto Centrale per il Restauro in Rome and in 1963 he publ&hedor i a dela Rest
landmark heoretical essay on restoration, where reflectefurmlamental theoretical
compromise between aesthetical &igtorical requirements of the artwork representations.
The philosophicalideas of Brandi were furthekgloited by Laura and Paolo Mora and Paul
Philippot, who elaborated an ethical and practical guidelioespairt loss reintegrative
technique known asatteggio.*?

In terms ofcleaning of easel paintings the conflict of aesthetical and historicaseprations

o f art object are reflected in the notion
Phillipot inpaéxnafdname cl &8 adsddiermnéd thataitemtt i n
of cleaningshouldbe determined according to the nofratate of art object which implies

both aestheticalepresentation and the physical alteration of composite material th#tdoge
establish the artistic realitf the art object.

The technical part ofhe projectdesign will mostly consist oflescribhg the cleaning
methods. The texts of A. Phenix and Sutherland provide the detailed information on the
traditionalcleaning tools represented by organic solvents, describing properties and effects of
solvents on oil pairfilms** .

The alternative cleangnmethods are provided through the work of Professor of Delaware
University Richard Wolbers describing the alternative cleaning methods that is known as
aqueous cleaning® The main idea of this method is to either restrain or substigite t

9. StolsWitlox, Historical restoration recipes: the cleaning of paintings 1500,
https://lwww.academia.edu/19949929/Historical_restoration_recipes_the_cleaning_of oil_painting9a®&00

11 C. Brandi , Theory of Restoration I: Historical and Philosophical Issuii® Conservation of Cultural

Heritage, N.S. Price , N. Kirby Talley, Getty Conservation Institute 1996-339

28 Mora, L mora, P Philippot, Problems of Presentation , Historical and Philosophical issues in
conservation of cultural heritag@ he gettu conservation institute , Loss Angeles 1996., {8343

13p_ Philippot , The idea of Patina and the cleaning of Paintings: Historical and Philosophical Issues in the
Conservation of Cultural Heritage, N.S. Price, N. Kirby Talley, Gettyns8ovation Institute 1996, p 3BX6

YA. Phenix and K. Sutherlandrhe cleaning of paintings: effects of organic solvents on oil paint films, Reviews
in Conservation, Volume 2,IIC, p.450

*R. Wolbers , Cleaning Painted surfaces : Aqueous methadsetype Publications , 2000



organic solvent application as it usually letmldeaching and erosion of the paint film
that is described by Alan Phenix ariten Sutherlantf. The recognition of uncontrolled
diffusion issue ofsolvents had led R. Wolbers to developing & agfewater based cleaning
gels that improve the delivering system of traditidneg solvent cleaning. The latter methods
lead to highly controlled ansklective cleaning process that allows to deal with the cleaning
situations that can neie solved byraditional methods. The description of aqueous cleaning
methods is avkable via videoc our s e wi t hNewRMeWods m ahe €leanirig of
Paintingso amdiookdileaningPaintkd Srfaces: Aqueoudlethodsd™®

8 Alan Phenix , Ken Sutherland , Cleaning of paintings effects of organic solvents on oil paint films :
Sutherland, K., 'The extraction of soluble components from an oil paint film by a varnish solution' Studies
in'Conservdbn 45, 2000, pp. 562. www.viks.sk/chk/revincon10.doc

" New Methods in the Cleaning of Paintings , A video Course with Richard Wolbers, recorded in 1991,
https://udcapture.udel.edu/misc/cleaningpaintings/

8 R. Wolbers .Cleaning Painted Surfaces: Aques MethodsArchetype publications , 2000



2. General description

The painting depicts a figurative composition comprised of five hghlbred figures
courterposed on a dark backgroufthe figures include a man fige, lamb and three angels.

In the centerof the composition the paintindepicts a young man, with long hand beard.

Man figure is, hdlnaked and wearing a piece of clothing made of animallfir.e mands s |
is directed upwards into the sky. The nsafigure isturned threequarter and drawn upon a
light colored support, reminding of a rock, which accardates a manuscript. The lamb
figure is located in the lower right part of the painting surrounded by plants. The upper sky
area accommodates three angle figures; each composeldeal and feathered wings. The
baclkground details are hard to observe doettte poor preservatn state of the covering
layer. The upper left and right sides of the painting exhibit giglee color surface, which is
most likelyto be sky part of a background landscape.

The present painting represents a religious saanmesicering figures of the patimg certainly
obtain a symbolist religious character. The animal fur clothing and lamb figure on the right
are attributes referred to Saint John the Baptist.

3. Historical background
The paintingdSt Johnthe Bapsit 0  a rEstoniamAd Museum in 1955. The painting has

been stored in the building of former Estonian embassy in Moscow until in 1954 it was
decided to move the painting along with the other 27 painting, 4 sculpturesnamcbar of
furniture objects to Estonian AMuseum in Tallinn. One of the objects traarséd along with

t he paSanitnitngl oihn t he BaptiASaimsowas antdh®el k
arrival of the painting was remted in the reception reponthere the present painting was
mentionng under inventory number 34and under the i tMyet hio|l ogi .cBath t he
author and owner of the painting are not mentioried.

Considering the poor preservation state of paining it is difficult to proceed with stylistic
analysis because of greater past the visual propertiesof the painting is lostThe
observation of the remaining part of the painting altevmake a general presumption for the
panting style and make a feparallels regafing the composition and sorygical stylistic

elemens evident through the omparison with the other arbrks .

®Record of 19 march 1955, Document in the archives of the art Museum in Estonia
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The presenpainting is most likely refers to theeginning of the 1Bcentury.The later can be
red by the sense of grandeur and overt emotional content that is reflected by the lightning
effect (on best preserved parts) and face expressions of Saint John and angels.

The similar pose angome of the composition elementande found in one of Charlés

Brun's paintingsAThe RepentatMa gd al enao d%ated to 1655,

Figure 1 .The Repentarfilagdal ena o, Figure
by Charles le Brun

The angel figures located in the upper part of thegrepainting can be correlated wilie
pantingABa pt i s mbydifance Trevisani (L6561746)%*

20 C. Le Brun , fAThe Repentant Magdal enado, httop:/
One of the paintings by Francestb@visani is preserved in Estonian Art Museum ,

11



Figures36. Left fragments of painting Tvangle56islme);fRig&hr i st
fragments of painti Alythedawnauhor,. John the Bapti st

Iconographicaloverview

John the Baptist is one of the masirshiped Saints in Christidradition.

During his early life he began living in the desert an ascetic life, later began preaching and
used baptism as a central symbokatramen One of thanost famous quotes of St. John is
referred to prediction of Christ’s outcome:

fiLook, the Lamb of God, wh?®% takes away the
This verse is important both because it sees Jesus as the antitype of the Passover lamb whose
blood protected thIsraelites in Egypt

In Western European painting traditiddt John is usually depicted iwo

appearances. The earliest tradition of Sai
man with long hair and wearing a beard. Later in 15ththiou t he 16t h cent ury
artists started to depict John the Baptist as a beautiful youth or a handsome andseitl

*2John 1:2927
23R, Stracke, St. John the Baptist: The Iconography, Prepared in 2014, June 24 , august 29 ,
http://www.christianiconography.info/johnBaptist.html

12



young man. The hair, which is often an unruly mop in earlier images, is in later images a
luxuriant mass of curl&'

The importat attributes that distinguishes St John are camel skin clothes, book, rarely a
manuscript, leather belt, lamb and a cross.Orthodox tradition St John can be also
recognized by angel wing$>

The gi ven pant lifensgenediretpel viderness.The diothiagssymbolizes the
ascetic life. The manuscript, similarly to the book denounces the start of preaching. Lamb is a

symbol of Jesus Christ outconfé.

4R, Stracke, St. John the Baptist: Thenlography, Prepared in 2014, June 24, august 29,
http://www.christianiconography.info/johnBaptist.html

Br. w09Cddz0 , RCBdSELOWIW RBSOMEZO lwjHlsjyuyd : "[R{ 1«
http://www.baltwillinfo.com/mp0709/mp-10.htm
*Same

13



4.  Present preservation state description

Figure 7. Front side Figure 8. Back side

4.1  Support
The painting has a complex multilayered support structure consisting of a wooden wedge
stretcher, linoleum lining, coarse canvas and original canvas. The last three layer of support

were secwrd onthe stretcher with metal naiggplied from the front side of the painting.

Figure 9. Suppoutructure

14



Stretcher
Wedge stretcher exhibits a iséactorily preservation state. After the separation of the lined
canvas from the stretchingaine it has been revealed the present stretcher is smaller than the

original canvas and thus can notrbé&erredto the originalpartof the painting.

Lining

The initial observation ofdges revealed that the lining consist of three layers:
1. Black linoleum
2. Corse looselyoven cloth

3. Reddish brown adhesive

Figure 10. The fragment of lining support after the varnish removal

The linoleum and the coarse canvas support can be considered a single layer as the fabric
vas originally employedo serve as a support for linoleum film. For present lining structure

it possibly functioned as a buffering layer that was used to reduce structural difference
between original canvas and linoleufthe examination of the adhesive glue sample with
ATR-FT-IR has indicated the presence of natural resin and no wax or oil additions
consisting in the adhesive. The evidence of ironing has not been found neither on front nor
on the backside of the painting. A presumption can be made that the lirsndoma using

cold method.

In oil painting conservation the use of linoleum for lining support for canvasingpicdn be
considered exceptional. Historically the liningethods employed in canvas painting

consevation can be distinguished by ttypes of lining adhesives whiclgenerallyinclude:

15



wax-resin lining, developed in Northern Europe (Holland , Flanders) , aniamalk lining

known aspasta coletta developed in Italy, and sturgeon glue method developed in Rissia.
The backing for all threéning adhesives generally consisted of canvas. The only evidence
of linoleum lining method similar with the one used for the given pairtaggbeen found in

the abstract ofRostovon-Don State Art Museunmrestorer V.V. Shulgin describing
conservatonopai nting ¢Cleopatrae by a Dutch pai-H
painting has been lined on linoleum which was fixed on a woodemefwith screws from the

front side of the paintingThe chemical analysis of the glue has ¢atied waxresin paste

which is different from the adhesive usedb r A Sai nt JThémsintcdmpondia pt i
of the adhesive contained synthetic resin prepared on the basis ofetegad colophony

resin acidsConsidering the surface observation Shulgin mentions the paderneath the

thick varnish layer has severed several burns resulted in the course of ironing of the painting
from the front side to increase the adhesive bond between the original canvas and the lining
support?® The latter procedure is less likelyhave beempplied to the present painting as it
does not exhibit angigns on iromg and could have possibly employamid lining method.

In result of the ageing prose linoleum has lost elasticibnd became brittle and physically
unstable. Howeverhe stable mounting on the stretching frame prevented it from deforming
or forming cracks. The single hole can be observenh footh back and front sides of the
painting. This defect has possibdynerged in result of mechanical impact occurred on the

front side of the painting.

Original support

The original fabric support represents a pieced canvas. The connection seam locates on the
left side, which is visible on the front side by the fissure running down the surface of the
paint.

The canvas is heavilynpregnated with the liningdhesive (resin). None the less it seems that
original canvas has preserved elasticity and fiber strength. The left part of the canvas exhibits
a single hole near the head of St John and a 16 cm tear running down the losestileft of

the canvas. The tear contains structural loss and during the previous treatnesdrhked

with a whitewater soluble putt§® The back side of the canvadditionallyexhibits ascratch

?’M. Kallas , Conservation of Canvas paintings , lecture, Estonian Academy of Arts october 2014

B, 1. zkd eddz , [ fmtewkzH shydinus®@d dzdusjjls @ sdd@aj i j . mitc Odz
t d Ms@oatcOydw. -~ 14.pd. | J8#1 RRT, 1991,

29 Possibly of animalglueorigin

16



and a small area of weakened canvas wifiesgure in he picture layer haproduced an

additionalweakening of theriginal canvas support.

Figure 11. A hole and a crack of visible Figure 12. A tear in the same section
from thefront side of the canvas of thetiag, and paint the structural
paint losses

Figure 13. Lifted part of the originahovas

4.2  Paint layer and preparation layer

The paint layer of painting St John tBaptist represents an oil paint, which is evident by

the saturation of color, impasto brushstrokes laid in the incarnate areas and a typical ageing
cracklier. The paint layer exhibited a considerably poor preservation state and a number of
structurd damage types that were most possibly produced in the course of inappropriate
cleaning and handlingrhe lower part of the painting is obscured by a heavy crazing or
destructuring of varnish and can not be properly observEte visible parts othe paint

exhibit a total overcleaning damage with the image partially or entirely disfigured by the

17



damage. The larger part of the overcleaning damage is concentrated in the dark passages of
the paint, both inrad outside the incarnate ardde highlighs of figures on the other hand

remain considerably less damaged as they contain a strong lead white pigment.

Picture 1416. Pictures illustratingffects of overcleaning on the paintiBgSai nt John t he Bapt i s

Considering the scale of visiblerdage, it can be presumed that the glazing and scumbling
that were commonly used by Y&entury painters are likely to be lost together with the
opaque layers of paifit. Regarding the scale and character of paint losses it can be presumed
that the previousleaning procedure had been preformed using a very alkaline solution or an
ethanol containing solvent. Ati@r reasorior the presencef paint damage consists in the

lack of criticalattitude.

%0 V. Elliott, Traditional Oil Painting. Advanced Techniques and Concepts from the Renaissance to the

Present. New York: Watse@uptill Publications, 2007, p. 77

18



The left section of the paint exhibits a pronounced fessibout2 cm in lengthrunning
through the paint

A partfrom overcleaninghe painting surface exhibits structural losses especially prominent
next to the tear area and in the lower section of the pairifimg lower right corner of the
painting exhibitsmall areas of lifted paint.

Both paint and peparation layer are partially missing on the edges of the painting and exhibit
numerous fissures, paint and preparation layer losses, part of which were produced after

nailing thecanvas to the stretcher.

4.3  Varnish

The gross observation of varnish has indicated numerous deterioration signs visible across the
entire surface of the painting. The surface of varnish exhibit extensive blanched areas which
entirely obscured the paint. Ligholoredareas of Stahn’s incarnate , angel heads and a
small round piece on the lower left side remain relatively unbleached however the rest of
the surface is either intermediately or entirely obscured by the light scattering surface of the
varnish. The slightésnechanical stress produced by hand rubbing leads to powdering, which
indicates destructuring of varnish known as crazing. Crazing represents formation of a large
number of micro fissures leading to the ultimate loss of cohesion in the varnish layeyr. Th
defect is determined by the number of factors including low mechanical durability of
triterpenoid resin varnishes and natural aging effect. The areas of varnish layer that have to
certain degree preserved transparency exhibitpraminent aging rad yellowing effects
produced by the oxidation process.

31| AP: Science Refresher , Surface Cleaning Science for Painting ConservatavgBiOrmsby, 8.5.14,
Estonian Academy of Artderike Kallas
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Pictures 17-18. Close up
photos illustrating varnish
crazing process on the
paintng A Sai nt
Baptisth

J
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- Filling/Putty - Structural loss Fissure
-Overcleaning, degraded varnish

Figure 19. Damage area mapping




5. Technical research

5.1 Support
Both of parts of the canvas have plain wave, intermediately coarse and exhibit thread count of
16 weft to 13 wrap fibers per one square centimeter . The original color of the canvas can
not be visible due to the large amount of resin cogetime canvas from the backside;
however the samples taken frdrath peces were cleaned with ethanol and exhibited anwar
light color. The similar appearance of fibers taken from both canvas pieces allow to presume

that the present canvas is most likely made fagimgle material.

Figure 20 Plain wave caras Figure 21Canvas thread

colour

Fiber identification

Fiber sampling

Sampling methodology (steps) 1. The fibers were separated from the surface with scalpel

2. The fiber has been embedded into aqueous surrounding
glass slide

3. The yarn is separatedhim a few single fibril@and covered with
second glass slide.

4. The sample is pictured under 200 X magnification usir]

polar filter

22



Sampling Photo
area and

fiber type

Weft , upper
right edge of
thecanvas

Wrap , upper
right edge of

the canvas

Interpretation

The pictures indicate th
presence of either flax @
hemp. The ultimate
fibers of hemp are
similar to flax with subtle
differences that are nq
always  distinguishablg
microscopically on 3
small sample.  The
present sample exhibit
two fibril alignments
characteristic both fo
hemp and linen. Line
fibril  alignment is
visible in form of
vertical lines running
across the stem of th
fiber. The fibril
alignment of hemp cal
be recognized by cros
or X fibril  alignment

visible insice the fiber.
32

Drying twist method

Method description:

The general mean of distinguishing hemp from flax fiber is thatniteeo fibril spiral around the fibre axis i
opposite directions. Relying to this faee fiber identification method has been developdtk @rying twist tesi

method is used to identify the predominant directtma micro fibrils wrap around a fibre, which for flax and he

are in opposite direction. The spiral direction of the micrdfibrépecies dependent and is described Zstygpe or

an S-type twist. The test is preformed on single fiber or a fiber bundle of about 2 cm ¥3ng.

¥D. D. Mayer , Identification of textile fibers found in common painting supp@usiservation of Easel
Paintings, Joice Hill Stoner, Rebecca Rushfield , Routle2ifi , p 322323
¥D.D. Mayer , Ildentification of textile fibers found
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Testing methodology :
1. Asingle or a number of fibrils are separated from the yarn in the watey nsiedle.
2. As the sample fibril is sufficiently moistened in water it is dried with a drier or by holding it wit
distant end of the fibril pointed down.

This method may not always work and may require several attempts to achieve a satisfadtoty resu

Testing results:

During the several attempts with 4 fibers examined , only one fiber produced a countavisbonkist (stype
twist ) indicating the fibers to be made of hemp , while other fibers have twisted in different dire
simultaniously. Hence no confirmation of the obtained result has been obtained. To obtain a more certain

additional examination is required using a more complex SEM observation.

Historical context

The two main types of fabric support used frira 18" an up to 18 century were mostly
represented by either linen or hemp canvades.

During the middle ages the fabric supports were known to be used for painting both in
Southern and Northern European countries. In general fabpjporsuwere employed for
portrait paintings , wigs for wooden altarpieces, organ shuttéapestries, banners and
temporary street decoratiorige Florentine Cennino Cennini (around 1400) in his tractate El
Libro de Arte described the prepation of unspecified canvas and taut stretched on the
wooden frame which was used for painting, although the exact purpose and type of painting
not specifiec®

The relatively recent research of historical resources frdfrand 15" century has indicat

that the use of textile support stenfrom the Northern European painting traditibhe

15" and 16" century Italian resources show that that distemper paintings were imported from
Flandersand were considered as a speciality of tresa.AT ¢hcl e is théi common term

for early glue distemper paintings prepared on canvas support . This type of panting
ussually employed a fine plain wave linen and ocaasinally silk . Before painitng the
canvas was lightlysized with glue o gum and occasionally covered by a pigmented
wash. In Brugge , the centre of canvas painting during the renassance period, the pianters
were genrally devided on two groups: the ones specialized in panel paitings and the

others specifially employed with glue painting on canvas. Despite this professional

D, D. Mayer , Identification of textile fibers foun
3. R. JWjdBijEe , UvjmndzsdzsedWw MmilsOdzS 59 52d iySdamdfilsdofsd, ,1 9r8L2
70

36C. Cheninni,ll Libro dell' Arte, around 1400 Translated by Daniel V. Thompson, Jr. New York: Dover
Publications, Inc. 1933, http://www.noteaccess.com/Texts/Cennini/L0M.htm
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deviati on some of the panel paiting maste
advantage of this technique on pair with panel painting. One of the of the most renb@rakmb
examples off ¢ ¢c h |l i n e n Dipria Bouts(B1thi 11Y5) 5 represented by the painting
AThe Ent ombr4sB)t'0 (1440

In Italy the panitng on fabric support was knownAsse r man  andewa$ uset i
mostly with a gesso ground footh glue distemper and egg tempera painitfide

use of canvas has been seen in the works of Padulan artist Andrea Mantegna 4106331

Forty one glue distemper ipéings assigned to this artisere executed on fine linen support.
Among thetotal number of canvases six exhibit twill wave while rest have plain Wavihe

15" and 16" century Venetian artists used coarse, usually twill or plain wave hemp canvases.
%9 n the beginning of the IBcentury the plain wave canvases were used etien artists
including Bellini (14301516), Titian(14851576) and Catena(148%31). Titian late works
mostly include plain wave canvases of fine and coarse waves. Twill wave can be also seen in
Titian work AEcce Homofi. uAdhemnr iTn dchdeamam twwir
F a mi [Twillovave canvas can be seentire works of identified BelliniAntonio da Venri,
Girolamo dai Libri, Moretto, Moroni, and Verone&e.

During the end of 16and beginning of 17century a trend towards coarggain wave,
sailcloth like , canvases has been establisfiedlthough both hemp and linen could have
been originally used both in Northern and in Southern Europe, lemalerends still exhisted

in 17th centuy. For instance Hwolland artists prierred a tightly woven plaiwveave linen
canvase$? By the 1680s, typical thread counts are down to 10 threads/cm to 16 threads/cm.
Among the wave types plain antvill waves were the most common. A more complex
damasks twill waveanvases were mostly ustor the ceremonial objects such as banrars,
paintings of particular religious significante.

A detailed information on French artists fabric support is givenKhtarina Vanderlip
Carbonnel through study of 116 French artists canvases from the pe1i6dG1700.

37H.Dubois,H.Khanjian,MSchiIIing,AIatel:lEh century Iltalian Téchl ein,
Kunsti Akadeemia: Hilkka Hiiop

38C. Young, History of fabric supports, Conservation of Easel Paintings : Joice Hill Stoner, Rebecca

Rushfield , Routledge, 2012, p 126

39The hemp manufactumnwas flourishing in Italy until 1500, extract frond .R. | toj dzBy jebdets dzts ¢ d W

Mls O dzCspasRY, § g Ols § dzl b &6 L fldnS dz fidfisgo 671

40C. Young, History of fabric supports : Conservation of Easel Paintings , Joice Hill Stoner, Rebecca

Rushfield , Routledge, 2012, p 128

41 C. Young,History of fabric supports : Conservation of Easel Paintings , Joice Hill Stoner, Rebecca

Rushfield , Routledge, 2012, p 128

425 . R. JtjdBjtee , Uvjindsdztedw MO tsot?2 ydesfdmd , RL
70-73

43C. Young, Histoy of fabric supports, é p 128
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The fiber identification testsaveindicatad 80-92 % canvas samples to be hemp anda0Po
to be linen. The 17" century French artists commonly used plain wave canvases and
occasionally herringbone twill. A trend towards coarser hemwyas@as has clearly been

observed and had continued in th&" ti@ century**

44K. VanderlipCarbonnel , Astudy of French Painting Canvadé$C 1980, Volume 20, Number 1, Article 1,
http://cool.conservations.org/jaic/articles/jaic201-001.html
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5.2  Preparation layer

Color and

location

Black , incarnate
surrounding

Picture Stratigraphic

description

1. Canvas

2.  RedBrown
ground

3. Light /White

‘ ground

4. Paint

Varnish
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Pinkish white,
Incarnate areg

shoulder

Red -brown
ground

White/ ochre
ground layer

Paint layer

Black black
background )

upper left edge

Redbrown
ground

Whitish  ground
layer ( possibly]
consistent of twg
layers )
Intermedate
paint layer
Paint layer

Varnish

Blue , landscapg

area (sky)

Reddish  brown
(polished away)
White /light ochre
groundlayer
Intermediate pain
layer

Paint layer
Varnish

(removed)
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1. Reddish bran
ground layer
2. White [/ light

ochre color

Green, plants
lamb figure

surrounding

ground layer
Green paint layer
Varnish

(removed)

Table 1, Crossection analysis via 250X magnification

Result interpretation

The observation of cross sections has indicated the presence of thinafangpaystem
containing two layers. The observation under-400 x magnification of five samples
indicated the presence of the brown filler containing in the lower layer, this feature allows to
make a presumption about the presence double grounddesaration system. The first
ground layer was possibly applied considering the economic and pragmatic reasons as to fill
the interstices of the canvas and proved a uniform surface for the following coating containing
more expensive pigments. The folloilight ground layer can be referred as a final ground
that provided the painting with a basic color for painting. In the given painting, it clearly
serves as a color base for the incarnate design which also proved by theectiosstaken

from the areaf Johns figure.

The crosssections of blue, black exhibit an intermediate layer containing a coloring.
Considering the fact that this layer has been found only in individual areas of paint while
absent in the others, for instance incarnate, the e not be considered as a part of the
preparation system. Thus this layer can be considered the first layer of paint applied semi
transparent on the initial stages of painting.

Originally the use light colored double grounds in the 17th century hasdsgrom the
Netherlands and Flanders to France, England and Scandiffaila. Mayerne manuscript
(16201644) describes ten double oil based grounds that employ a first reddish layer covered
by a second lead white based layer. In one of the recipeseablbdsed upper layer is

M. StolsWitlox, Grounds, 14001900: Conservativof Easel Paintings, Joice Hill Stoner, Rebecca
Rushfield , Routledge, 2012, p 179
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supplemented with charcoal black and a small amount of umber to assist the drying. De
Mayerne recipes also include clay fillers.
a smaller quantity of umber and ground in a8l the first layer for canvas, previously sized

with animal glue. This layer is afterward coated with lead white based oil ground with
additions of wumber, % bdldFomaine (@87 descdbes afdbuble n t
ground consisting of a layesf umber andd r own r ed o, covered wit
containing lead white tinted with umber and a little carbon bfadkater, during the
eighteenth century, differently colored top layers were used such as ochre, pinkish gray, light
brown. The tendencto apply lighter grounds might have been related to the awareness of the
dark ground effect in combination with the aging effect of oil paint; by becoming more
transparent in result of aging processes the paint exposes the dark ground in the highlight
areas changing the tonal balance between the obffecEsis can be considered a reason by
which the whitish layers of grounds have eventually spread in Southern of Europe in the first
decades of the 18th century. In ltaly, artists such as Guardi, Can&atoni, and Tiepolo

were using double oil grounds with leadhite-based top layers. Tiepolo also used yellow
ochre top layers and made smaliezed paintings on single red earth groufids.

The exact reason for use of such grounds is not entirely Bledvlayerne (162@4) notes:

Aiif one wishes to save one could make the
based grofttnd | ayero.

Thus a link to theeconomicreasons can be made. Cheaper materials could have been used to
fill the intersitesof the canvas and provide a more uniform surface. The final opaque priming
layer was applied for the aesthetic reasons and served as a basic color for painting. The other
reason may have consisted in the precaution measures taken when the primed wvameases

bought from the colourmen. The suspicion for low quality of ground preparations had led the

“Theodor e DRictoNsaSceptoriacetgaeubal t er nar u f tcadnjsic gififs ts,t61f6'2 O :
cOL o OIS [dHYSPIOH Ols | dz¢ B8 §-H]ts 3 4 dndsH9616. p 340341, p 231

, p 242243, p 345,p 34343, p 358, p 40408

4J.H,deLa Fontaine , L' AelapeinfurejParis679 M. StolsWitlox, Historical recipes for

preparatory layers for oil paintings in manuals, manuscripts and handbooks in North West Eurcfi®00550

analysis and reconstructions, Amsterdam School for Culture and History (ASCH), 2014, p 115
http://hdl.handle.net/11245/2.149676

®r . R. sdfdzd¢ UjnddS O ydotsphaed, RMCEMMisots: [ Mo O
“9M. StolsWitlox, Historical recipes for preparatory layers for oil paintings in manuasuscripts and

handbooks in North West Europe, 1560 00¢é, p 176

*Theodore De Maylptorimetquadilcalor ¢ an a S of t@dzfitls wnyots o j1tb, 2 OrR) fls -
ttOLodlsdw BOMdzw dzts?2 Y desfdmd, [ BMEo0O, RLHOIHMI Misets ¢ ¢
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painters to apply a finishing coating themselves in order to reinsure the quality of the surface

used for painting>*

5.3  Underdrawing and corrections
In geneal terms, the underdrawing is considered a structural basis of the painting. For
technical research, the identification of the underdrawing is particularly valuable as it may
provide the insight into the arktoithe attdbstiom r i g i
of the painting, by making comparative stylistic analysis with drawings of the same painter.
The author of the work Saint John the Baptist remains unknown and thus the present
investigation can be used as a guide for the paint faygegration phase.
Starting from the 15th century the underdrawing can be encountered in two forms one is
applied freehandedly and the other is applied via pounced drawing. According to Cennino
Cennini, the work started by performing a drawing aartoon. The drawing was later
transferred by the means of pounced drawamy outlined freehandedly with charcoal , lead
pencil, dark color egg tempera or ifikThe evidence of such drawing method can be seen in
the works of Northern European mastefdhe 15th and 16th century. One of most famous
examples is the Ghent altar painted by van Eyck, where the slight tracing dots remain
visible under IRR. Some of the 1étkntury masters like Titian prefered working more
freehandedly , startingdm charcoal drawing directly on the ground surface and making
further corrections during the painting process. The research of Titian's work have revealed
that Titian used an opaque paint to cover imprecisions on the later stages of painting.

De Mayerne described a freehanded underdrawing preparation which employed charcoal,
chalk, black oil paint or ink. He emphasized that painters preferred to remove most of the soft
drawing material after its completion, in order to prevent spoiling the fheihwas applied

afterwards. This was usually done with a feather or by blowing.

*IM. StolsWitlox, Grounds, 14001900: Conservation of Easel Paintings , Joice Hill Stonehefta
Rushfield , Routledge, 2012, p 176

*2The pounced drawing made of pricked holes is laid over a new working surface. A powder such as chalk,
graphite or pastel is forced through the holes to leave an outline on the working surface below, tleasrtgansf
the image. https://en.wikipedia.org/wiki/Pounce_(art), page was last modified on 12 March 2017, at 04:21.
%3C. Cheninni, El Libro dell' Arte, around 1408 Translated by Daniel V. Thompson, Jr. New York: Dover
Publications, 1933, http://www.noteaccess.com/Texts/Cennini/10M.htm

*National Gallery Technical Bulletin: Titianodés Paint
National Gallery Company Lomeh 2013, p 1721

*T.De Ma y RictonigeSculptoriaet quaesubalternarunatriumd , 1620 jted jto, " RMiststedw
BOMdzw dzts?2 Y desiydmd"” , tdH. J. ¢LOtsa O, [. uvhCte O, [t

1961, p 362363
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The IRR is a no#invasive method of studying a painting which allows to look beneath the
visible layer of paint and examine the underdrawing along with any changeshmenti
present in the workR® Thelong wave light produced by IRRmp is able to penetrate through

the layers of paint and reflect from the light colored grounds and at the same time being
absorbed by the carbeith materials ussually present in the unlawing. When the long
wave lightis reflected into IRR cameitis recorded and allows to observe the underdrawing
and corrections made in the preliminary stages of the painting prodess.

The I RR observation of ASt witlhoOsiis InGaks CBremt i st
using 16001700 nm (nanometers). The observation of obtained image has indicated that no
charcoal underdrawing is present under the paint. The initial outlining was presumably done
freehandedly using a dark brown paint. TR®Ipicture allowed to view the correction made

on the left foot, which is covered by the opaque lead white containing paint. Apart from that
the outlines of the damaged areas of John's incarnate became more traceableaas well

overall composition becanmore clear.

%6 Introduction to Infared Reflectography, Opus instruments ,

https://www.opusinstruments.com/infrareeflectography/introductioto-irr/
57
Same
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Figure 22 The | RR photo of paintng ASt. John the Bapt
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5.4

Pigments

Pigment layer

XRF examinationhas examined number of pigments present on the surface of the painting. The

main issue of the present study consists in the identification of white blue and red pigments which

can be considered the most specific and characteristic for the individual historical periods.

Sampling area| Color 16th and 17th cnetury pigments | XRF results | Interpretation:;
and test code Nr (detected
metals)
Johns incarnate | White 1 Lead White Pb Fe Lead White
Shoulder , 1 Znic white
N 515
Lamb  incarnate Pb, Fe Lead White
head N 516
Johns incarnate, Fe , Pb, Hg| Lead Wihte
N 519 Cu(?), Ca(?) | Vermilion red
Angel incarnate Fe , Pb, Ti(?), | Lead White
N530 Cu (?) Titanium White ?
Bark backfgroun Van Dyck Brown (Fe O) | Fe, Ca, Pb Van Dyck Brown,
area, N526 Brown (Fe O) Umber
Plants near th 1 Cooper resinat¢ Fe , Pb, Cu , | Unidentified.
lamb incarnte (Cu(CgH,sCOO0Y,) Ti(?), Ca(?) Presence of coop€
(leaves) N527 Verdigris Cu(OH)) may point to the
Emerald green (Cu) presence of ever
Green earth malachit single green pimen
(Cu) mentioned in the
paint.
Angel incarnate, 7 Red ochreke,O; Pb, Hg, Fe,Ar | Vermilion
N 517 f Realgar sulfide (AsS, , Ca, Cu
John’s icarnate, 1 Red lead P§P;0, Pb, Fe, Mo, | Red ocher (?)/ Re
N 521 f  Vermilion HgS Ca(?), Cu(?) | lead (?)
John's icarni, Pb, Fe, Cu| Red ocher (?)/ Re
cheek, N 522 (?), Ca(?) lead (?)
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Landscape , Sk f Cobalt Fe,Ca ,Pb , | Unidentified. ~ he
area, right and le (CoO .05 Al Zn(?) Ti(?) Cu| presence of Cu ca|
sections, N 523 {1 Ultramarine @) be represetned b
N524 (Si02:Al1203) the small greer
1 Azurite RQCuCQ) pigment residug
1 Smalt SiQ(65%) + KO0 not intentianoally
(15%) + ALO;(5%) + mixed in the blue
CoO (10%) paint.

9 Prussian blud The presence of Iro
(C18Fe7N18) (Fe) may point tq
the presence o

Prussian blue .

Table 2 . XRF testing

present The elements of XRF restftat aremarked with red indicate the greatest amount of eletnesited

results , areas marked with (?) indicatertainty if the mentioned element is

in the tested arés). For more details see Appendix Ill.

Historical and technical data

White

Lead white-(native mineral is cerusite) is a carbonate of lead which was in use since antiquity
and was prepared from metallic lead and vinegfawas the only white used in European

easel paintings until the 19th century when its poisonous lead content restricted its
manufacture and sale as an artistodos pi gment
whites because of the catalyéiction of the lead pigment upon the oil. The high hiding power

of the lead white became the reason why this paint became adoptedfimiib.>®

Blue
In general there are three blue pigments used until the beginning of themdialy
consisté of three pigments : ultramarine, azurite and smalt. In the beginning"df 18

century two pigments were substituted with the artificial Prussian blue pigment.

Ultramarine blue- a complex sulfuicontaining sodium aluminum silicate , onetloe finest
and most stable early blue pigments. Ultramarine is known since ancient times. The initial

name of the pigment is known as lapis lazulinamed by the stone from which the pigment

*pigments through the ages : Lead white ,
http://www.webexhibits.org/pigments/indiv/overview/leadwhite.html
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was obtained. Starting fron"@enturylapis lazuli was mined in the mountain valley of
Kokcha, on the territory of AfghanistahLater in the middle ages it was transported to
Europe possibly through Venice, where it obtained the name of ultrarfiaBueing

the middle ages and iater periods ultramarine was considered the main blue pigment used
for painting. Ultramrine was extremely expensive, exceeding the cost of gold. It seems that
the use of this pigment was influenced by size of the painting, status of ther jpaich
commission. During the late renaissance period and baroque ultramarine was widely used
in ltaly and less frequently in Northern Europe, where painters preferred azurite. In
Spain both written evidence and examination of pajstirpointed out that the use of
ultramarine was occasional and has not been used as frequently as in Italy. Considering
the High cost and economical reasons, ultramtine was often mixed with a cheaper
pigments like azurite or pped as a thin final glazing layer while the lower layer
consisted of cheaper pigmefits.

In 19" century ultramarine became produced artificially and became more available.

The identification of Ultramarine blue implies the use AfMR-FT-IR analythical

technique®?

Azurite- a deep blue pigment composed of mineral basic carbonate of copper. Comparing
to ultramarine it has a lower color stability and after certain time period the color of
the pigment shifts togreen and darkef¥s

Azurite was eployerd as a painting pigment as early as the fourth Dynasty in Egypt ,
however , then it was not commonly used. During the Middle ages, renaissance and
baroque it became one of the most importangments of easel panting, employed
mostly as an under layer, an admixture or a cheaper substitute for ultramarine. One of the
main sources of azurite located in Hungary. During the middle of tffe c&tury the part

of the country wasazupied by the Turks and the azurite supply to the other countries
were cut off. The use of Azurite continued until the beginning of déhtury after

which it was substituted with a more stable Prussian blue pigthent.

%9 pigments througtages , Ultramarindyttp://www.webexhibits.org/pigments/indiv/overview/ultramarine.html
% Artists pigmentsA Handbook of Their History and Characteristics, Ashok Royyme 2, ultramarine, p
38

®1M. P. Merrifield Medieval and Renaissamdreatses on the Arts of Paintingxi-cxiii

%2 pigments trough the ages , Ultramarine,
http://www.webexhibits.org/pigments/indiv/technical/ultramarine.html

% pigments through ages, azuritetp://www.webexhibits.org/pigments/indiv/technical/azurite.html

® Artists pigmentsA Handbook of Their History and Characteristics, Ashok Royyme 2, p 23
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Azurite is easily detectable through XRF by the presenceaper (Cu)®

Smalt- a ground blue potassium glass containing cobalt used from 15th to 18th centuries.
Among the artists pigments it became wide spread in tH& cEhitury as cheapest
availatie blue pigment . It continued in use until the discovery of Prussian blue inthe 18
century.?®

The general version of pigment's initial employment and production in Europe was
originally related to the discovery made by ChristiansB8aha Bohemian glassmaker.
However it seems that the pigment was known much earlier. Cobalt based blue pigment was
used in Egypt since the 27th century BC, and later on in Persia. The blue colored cobalt
glass was also known in mid ™Bentury h Venice, however the manufacturing recipe
was keptin secretby glass makéfs.

Considering the issue of identification of the pigment it is possible to detect it using The
ATR-FT-IR. ®

Prussian blug Iron(lll) chloride , also commonly knowrsaBerlin Blue, Iron blue, Saxon
blue , Antwerp blué? Prussian blue is a stable pigment exhibiting a high resistance to
atmospheric agents?

Prussian blue became one of the first artificially made pigments. Manufactured aclgidental
between 1704 and Q7 it was discovered by an alchemist Dippel and ¢bhlrmaker
Diesbach , both whom were recorded as working in Beflive initial recipy was kept in
secret’! The details of initial manufacturing method were first published in Philiosophical
transactiongournal describing alkali calcined with bullock’s blood dissolved and brought to
boiling point and a solution of alumn andrfass were added wile boilifg.The first written
evidence mentioning this pigment is dated to 1710 in an anonymous papeinin Tl

employment of Prussian blue in easel painting on large scale practice is seen after the 1720s,

% pigments through ages, azuritefp://www.webexhibits.org/pigments/indiv/technical/azurite.html

% Artists pigmentsA Handbook of Their History andt@racteristics, Ashok Royplume 2, p 114

Y R.ytejdzB jtoe , uUvjhodsdsedy MOdStsets?2 ydosfdmd,p RLHOI
157-158

% pigments through ages , Smaitfp://www.webexhibits.org/pigments/indiv/technical/smalt.html

69Arti stsd Pigments: A Handbook of Their History and
Washington : National Gallery of Art, 1986, p 19293

700. R. 1 ddzte , [ Olsj te! w dz BOMdzy dedzts?2 ydoeatsfdmd 1
d L H@Isf) BRreffL Iz fifilfls § ts < o @302 1950,
71https://babel.hathitrust.org/cgi/pt?id=uc1.32106014957564;view=1up;seq=196....,p 193

72Ar ti stsd6 Pigments: A Handbook of Their History and
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before this time the applicatiaf this pigment was occasiondIThe known early application

of Prussian blue for easel paintings has been dated tg 43@@ by Andriaen van der Werf

and in two paintings by Canoletto as well as at least one painting by Antoine Watteau. Kirby
reported on the use of Prussian blue demonstrating occurrence by 1712 iraBerefore
1721in England’*

Considering the inil dissemination of this pigmeriesbach communicated the method to

his pupil de Piere who began to manufacture it in Paris. The pigment immediately became
popular not only n Europe but also in America véhieiwas used as early as 17@8Binterior

pant i ng. The study of European easel pai ntir
Prussian blue during the period of 170800. The use of pigment continued 19" and 28’
century”®

It is possible to detethis pigment using ATRET-IR whereastie XRF is less reliabl€.

Red

The main elements that may possibly indicate the type of red pigment use aiddroary

and Lead. Considering the high iron and lead contents are present in every area examined
these elements are most likely presenthe layers located undernedte paint layer The
presence of Mercurgn the other hand points directly to the presence of Vermilion.

Vermilion also known under nanwnnabar, a Mrcury sulfide mineral (cinnabar) used from
antiquity through to the presetfiough only scarcely due to its toxicity. Made artificially from

the 8th century (vermilion), it was the principle red in painting until the manufacture of its
synthetic equivalent, cadmium réd.

5.5 Varnish

The painting St, John the Baptist has been pralyiorarnished at least two timeghe cross
section sample taken from the upper right part of the painting has indicatgel lsiyer of
varnish presenthowever he gross observation, UV and cleaning tedtthe paintinghave
indicated that the varnishoating consists of first fragmented varnish and the second

continuous varnisttoating. The first fragmented layer may possibly represenptignal

73Same

74Pigment compendiunA Dictionaryand Optical Microscopy of Historical Pigmentd., EastaughV Walsh,

Butterworth Heinemann 2004 , p 31315

75Arti stsd Pigments: A Handbook of Their History and
®Pigments through ages , Prussian bhigp;//www.webexhibits.org/pigments/indiv/technical/prussblue.html

" http://www.webexhibits.org/pigments/indiv/history/vermilion.html
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coating which was patrtially cleaned aafierwards maskedith a second varnish. However
consideriig thetotal overcleaning of the paint the lower layer of varnish is most likely another
consevation varnish applied in the courpeevious intervention. The surface of both upper
and lower varnishes exhibited a greeridie fluorescence which allowed to indieahat
both coatings contained triterpenoid resin like dammar or maste ATR-FT-IR
spectroscopy analysof cleaning swabs containing lower varnish residiz® indicated that

the lower varnish contains triterpenoid resin and a protein compomieich can be an

admixture or a glue residue that that was left after faapydication which employed during

the lining process.

Figure 23 Photo of second fragmented varnish visible
under UV Light

Historical context

Starting from the 18 and until the 2d" century the choice of varnish for the easel painting
varied between oil based and spirit based varnishes. This distinction is notutkesrevery
type of varnish rantioned implied a small additions of either resin or oil to improse it
propertes in terms of durability argloss’®

The oil varnishes, thinned necessary fme, were possibly the most commonly used
varnishes until the mid of the $&entury.” During the 1% century spirit varnishes were
widely adopted for paintingshtoughout the EuropeMany varnishes of spirit and oil
varnishes were mentioned in the mseripts of De Mayernand Palomin&® The writings @

De Mayerne in particulam€made the distiction between the oil based and spirit based

8A. Phenix and J. Townsend, A brief survey of historical varnishes: Conservation of Easel Paintings, Joice

Hill Stoner, RebeccRushfield, Routledge, 2012, p 253

“A. Phenix and J. Townsend, A brief survey of histo
8 . Jjtejte, "RMssttdY wOLodldw HBOMdY ds2 ydeotstf dmd", t
PCOH]J B RmEHBY | Mipl7,ypa3dbt , 1961¢6.8B ,

39



varnishes, indicatintha the spirit varnishes were used for more delicate effects, while if the
varni shes were made with oils (nut and | i n:
more body Amongst the resins for the spirit varnish preparation he mentianestic,
sardarac, gum juniper, gum anime, shellac, amber, and berfroirthe dissolving medithe
oils of turpentine, spike lavender, and petroleum were mentioned."Inc&ury is marked
with the use of copal based spirit varnishes that were ohe afibst commonly used
type during the centur§
5.6  Conclusion of material technicali research
The present part of the research remains incomplete and presents a number of questions that
are unanswered. The first topical question of present reseandistsoin the issue of
presence and origin of titanium white in the structure of the painting. Titanium white is a
titanium dioxide pigment, first became manufactured as a pigment in 1921 in Anfétita.
the present painting this pigment could have derivem several sources:

T it could have been applied together with a retouching paint

T originally used as a part of the paint

T isincluded as a natural impurity on one of the structural layers
The second objective is to identify the blue pigmenite KRF analysis has indicated iram
one of the structural layers of painting. The iron can possibly be the composite of Prussian
blue pigment in the paint or earth pigment consisted in the ground layer.
In order to complete the present research thepksmof picture layers were taken from
white, red, green and blue paint areas. Using ATRR, SEM and crossections
observations it will be possible to confirm the presence of the titanium white pigment in the
structure of the painting and indicate exact location. The same analytical methods will be
used to analyze the blue pigment present in the paint samples.
In addition to pigment issue the present research has also failed in identifying the support
type used for the painting which rcdoe either hemp or linen. The later issue will be
similarly resolved by the means of SEM analysis.

! Theodor e DRictoNsaSyulpioniaet qudesubalternarunatriumd , €620 jte jto, " RMistt
tOLodbdw d&OMdzw dzs?2 Y dotst dimd" , tdH. J. ¢LOLts9 O, [. wv!
gddl, 19 6-29¢ . , p 296

82 Titanium white , Hisbry of Titanium white,

http://www.webexhibits.org/pigments/indiv/history/titaniumwhite.html
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6. Project design

6.1 De-lining

Step 1 : detachment of Lining support

Remove the linoleum from the stretching frame. Criteria: as the paint is nailedhiecinomt

side and through the paint layer, the demounting must be done in a way that would not
damage the paint layer.

The delining process will start from removing of linoleum support and lining adhesive. The
rigidity of the linoleum support leads testriction of the canvas movement and stress on the
picture layer. The densities difference between original canvas and linoleum can lead to the
subsequent detachment of the picture layer from the canvas. The consequences of the present
lining type can béraced on the example of Jan de Ban painting "Cleopatra” which was lined
using the same method. V.V Shulgin described the conservation process and has mentioned
that original support exhibited deformation and a poor connection between the paint layer and
support®®

The most simplest method of-tiring is to remove it mechanically by dragging one of the
lining support edges with intermediate tension, promoting the detachment by the means of

dumb instrument..

Step 2 : Lining adhesive removal

The main objetive of this procedure is to uncover the back side of the canvas in order to
allow it to move freely By removing the lining adhesive residue the original canvas will be
allowed todor eat ho and freely move under mghthe i nf
lining adhesive in place, on the other hand, may produce tension centres which will eventually
cause deformation of the support and hence threaten the stability of picture layer.

Options:
1 Remove the lining adhesive using dry mechanical methothp@ong to chemical
methods it is considered one of the safest. Regarding the present issue the sand paper
Nr 150 and Nr 300 can be used to carefully remove the covering layer of resin and

expose the threads.

83 Extrract from abstrct composed by V. V. Shulgidiz} s o qde ¥y coads vEqdeav¥bg qFbLqq

bF aYboaqoo, Yoqvry Yy jd@¥GryooxbbagrdBdI@@ldoogdqdFrboy ({Jqeod
Joqdsesq d FIosodde¥Yo eoadosov, 9Fep 390 JFdy s2iqdebodsc RYFIos
6qdqYsoQbysgoyY eqdFyoyY
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1 Poultices have been used throughout tmaservation practice for cleaning and
moistening of the various surfaces. Traditionally they take form of adsorbents as their
action generally can be defined as ability to adsorb another substanicegeneral
poultice consist of a retaining materiakh as gels, paper pulps, sponges and fabrics,
and cleaning liquid that is the main cleaning component in the system. The working
properties of most of the poultice cleaning systems depend on capillary action, and
diffusion.®® At the moment when pdide is placed on the object it begins it action
by releasing the solvent into the structure of the substrate by the means of capillary
forces; as the solvent brakes and dissolves the foreign material  the solution is
dragged back into the poultice bye means of same capillary force . The cleaning
can be controlled by the means exposure time and capillary size which varies
according to the vehicle. Poultices are successfully used for staining treatment on
ceramics, textile and paper. Their clegnaction consists in the ability to work not
only on the surface but also induce its cleaning action into the structure of fabric
material in a gradual and highly controlled way thus allowing to extract the materials

that are inaccessible for the clenswvents applied in free state.

6.2  Structural conservation: support

Considering the extent of structural material loss and the fact that the canvas has preserved
fibre elasticity and strength, the present painting is by no means the issue of total lining.
Considering the fact that original taking margins were lost in the course of previous
intervention one of the tasks will be to reintegrate new margins in order to stretch the
canvas on the wooden stretcher.

The second objective of the pee$ procedure is stabilize and reintegrate the canvas
structural losses in order to retain the continuity of the support as well as preventing
further dissabilization in the loss areas. Patching or local application of canvas backing
may stisfactory serve the aforementioned requirements. In general, two categories of

materials employed in the patching and lining procedures can be considered:

Choice of fabric

#Adsorbents, Farlex free dictionary , http://www.thefreedictionary.com/,

% Emma A. Schmitt, Examination dfié¢ Working Properties of Agarose Gels for Textile Conservation, master
thesis ,School of Culture and Creative Arts, University of Glasgow, 2014, Axit@verp University: Natalie
Saez Ortega
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Patching and inlays are the means of the canvas loss reintegration proces$ypetated to

the structural stabilityThe choice of the fabric has correspond to the extent of damage
present in the canvas, wher the damage is a puncturear,or a loss of certain part of the
material.

On one hand, the choice of lining fads for patching is related to the compatibility with
original canvas in terms of mechanical and visual properties. At the same time, this can be
considered disadvantage as the backing canvas covering the original support from the back
side is sensitive tanoisture and by reacting with moisture it can counteract with the original
support. Thus, in order to the improved structural reintegration of the canvas losses, it is
preferable to choose the same type of canvas as the one employed for the origingl paint

For tears, punctures and least damaged areas of the canvas, it is recommended to use polyeste
fabrics as a backing material. The advantage of the latter material consists in the low
hygroscopicity and the minimal ability to interact thevement ofthe originalcanvas. The
polyester fabrics present in theonservation studio at Estonian Academy of Arts are
considerably thin and can only be used to support small tears and weakened part of the

original canva&®

Adhesive:
The mainfactors to be condered for the choice of the patching and strip lining adhesive
consists in the inertness of the material in relation to the original painting material and

reversibility®’

1 Animal glue
A traditional material for of adhesive used for patching, threathkead ¢ar mending and
lining. In freestate application animal glue has a tendency to impregnate the canvas threads
due to the property of low surface tension. The glue may eventually reach the preparation
layer, and interact with it leading to viswateration of the picture layer. In order to modify
the flowability of glue, a wheat paste is added to the glue to act as a thickening agent which

will restrain the flow of the glue and at the same time adli as plasticizing materialhe

8 Conservation of canvas paintings , consultations with MlakalApril 2017
] . skHBYDRIO0O tj fls 020620pd/aftcod. Mipdsie/ 15
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general limiation of the animal glue based adhesives consists in the ability contract and swell,
deforming the original support together with the picture 185er.

1 BEVA371
A complex synthetic resin and wax mixture, formulated as a stable adhesive capable of
providing strong, reliable bonds. It was initially employed with impregnation application
method, when both lining canvas and original support were covered and pressed together to
form a stable bond. The later approach employedimg@negnating nafponds methods
where the adhesive is applied to the lining support only. The one of the recent application
employs a nap bond using BEVA 371 film commercially available in the form of very thin
film. Patching as well as strip lining is proceeded by placing the Adhgkiveetween the
original support and the canvas baking. The lining adhesive is afterwards activated by ironing
through the backing fabric under-89C forcing the adhesive to active and form a stable nap
bond between supportive and original canva¥eBEVA 371 has low melting point of 62
650 C and remain readily soluble in aromatic solvéhfhus combination of reliable
adhesion and improved reversibility is the prime reason why BEVA 371 has become the most

widely used adhesive for patching, lining atidp lining. **

1 Polyamide Textile Welding powder
This is a thermoplastic copolyamid resin with a melting point of approximately ®@® % C .
The high tensile strength of this adhesive allows to produce a very stablgimi$t which
makes it particidrly preferable agent for tear mending and inlays. The tensile strength of
polyamides allows to make inlays without backing (supporting canvas) application,
performing a complete reintegration of the support [5ss.
Textile Welding Powder is a hotelt alhesive. The easiest way of application is to stick a hot

soldering needle into the powder and then apply the melted polyakmdther method

8 C. Tomkiewicz, M. Scharff, R. Levenson, Tear mending and other structural treatments of canvas paintings,
before or instead of lining: Conservation of Easel Paintings, J.Stilher , R. Rushfield, Routledge, 2012, p

384 385

8 paul Ackroyd, The structural conservation of canvas paintings: changes in attitystactice since the early
1970s www.viks.sk/chk/revincon13.doc

%C. Tomkiewicz, M. Scharff, R. Levenson, Tear miieny and other structural treatments of canvas paintings,
before or instead of lining: Conservation of Easel Paintings, J. Hill Stoner , R. Rushfield, Routledge, 2012, p
385

1p Ackroyd, The structural conservation of canvas paintings: changes ideatiitd practice since the early
1970swww.viks.sk/chk/revincon13.doc

%9 ascaux Polyamide Textile Welding Powder 5350 , http://www.talasonline.com/La¥¢alaing-Powder

%C. Tomkiewicz, M. Scharff, R. Levenson, Tear mending and other structural treatheatsas paintings,

before or instead of lining: Conservation of Easel Painting.., p 385
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consists of melting the polyamide powder with an iron between two sheglicafe coated
polyesteffilm, in order to obtain a coat of approx:2lmm thickness. After cooling, the
polyamide coat is cut in very thin strips. These strips are then used together with the soldering
needle to weld the threads.

One of the disadvantages of this material consists in tbe tfet it exhibits a lower
reversibility grade than BEVA film. In general the reversibility of polyamides is not
comprehensively studied and includes various opinions, most of which state that a high
molecular weight material like polyade textile is insoluble in lownoderate polarity

solvents?®

Painting Saint John the Baptist: structural conservation

The original canvas of painting Saint John theti& presents a single holear and two

areas where the threads are partially @iged and weakened. Considering the scale of damage
presented by the tear and loss areas they should be stabilized with a natural canvas backing.
Before the backing application, the hole present in the canvas should be treated with a fabric
inlay to produe a better structural reintegration and at the same time visually mask the edges
of the loss areas from the front side of the panting. BEVA adhesive film should be used for
both inlay and faric patch. In order to integrate the both inlay and backindiltheshould be

placed between the myed original canvas and the backing fabric, and activated under 700 C.
The only difficulty consists in presence of lining adhesive residues which may prevent the
BEVA 371 film from forming a stable nap bond. The conipbty of BEVA 371 adhesive
with the back side surface of the painting

through a small margin test.

% ascaux Polyamide Textile Welding Powder 5350 , http://www.talasonline.com/La¥¢alaing-Powder
3. Prins, Reversibility of fusible polyamide, May 1, 2007p:#Mtool.conservatioms.org/byform/mailing
lists/cdl/2007/0503.html
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6.3 Cleaning

6.3.1 Theoretical framework

The idea of patina

Patina is an aspect of surface wich bears the tafdése that the surface has endured. These
traces of time may include external physical damage and natural deterioration of the material.
The notionof patina lies between the twaspects of artwork representation namely historical

and aesthetical.According to C. Brandi, the aesthetical aspect ofaheork answers its

basic function as an image transmitting essence. Here the aesthetical representation of the
artwork takes presendence over the matesubstance asis not simply a collectioof parts

but a A w0°Aktheartworla goesfthrough a certain time passage it undexgoes
material transition which inevitably affects the appearnce of the object and thus will lead to
the image alteration. For instance, the materiakttisn can be referred to yellowing of oll

paint medium , darkening of pigments aading cracklier which altogether alter the initial
image of the painting. From the standpoint of aesthetical representation of the artwork, this
process carries a ddtive character, on the other hand, the transition of material is again
inevitable and irreversible processes. An example of that can be seen in Baroque paintings,
executed on the colored grounds. During the aging process, some of the thin layers of o
paint become more transparent making the underlying ground color translucent through the
paint. This process disturbs the tonal relations of the colors, leading to the evident visual
disharmony?®’

According to P. Phil i prpmal fpatéfmfaedts ipmdewd e
long as they do not disfigure the work. This concept is by no means negate the presence of
patina, instead, it raises a critical domain and always implies an aesthetical judgment.
Removal of patina would redutiee material data on the object and consequently would mean
the ignorance of the fact that material has evolved in the certain time passage. This would be
considered a scientific error and refusal to accept the aesthetic reality of the arfork.
Generalquestion, however, is related to whether the effect of surface alteration can be
accepted as a historical testimony or can be rejected as an element that distorts the aesthetical

representation of the art object. In terms of conservation of painfgJéhn the Baptistit

% . Brandi , Theory of RestorationHtistorical and Philosophical Issues in the Conservation of Cultural

Heritage, N.S. Price, N. Kirby Talley, Getty Conservation Institute 19989

"p. Philippot , The idea of Patina and the cleaning of Paintings: Historical and Philosophical Issues in the

9Cgonservation of Cultural Heritage, N.S. Price, N. Kirby Talley, Getty Conservation Institute 1996,3p&372
Same
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is related to the dammage produced by prevous deffectar@ngegoroceeudres. The main
question here whether the dammage and alteration can be accepted as a historical
testimay or not ? Considering the Rpots’s notion patina is precislethe Anat ur al f
Anor mal i ef fect. It oahbe presumed thabthe premidus deffective
cleaning is less likly to be an element of apnabut rather m independt elemnt of
painitng whichattenutes both the aesthetical and historical representations of the artwork.
In other words the overcleaning dammage prevents from seeing both aesthetical qualities
and patina of the paint.

On a practical scale, the issue of patina finds eronms reflection in issues concerned with
cleaning. One of the most common and frequently mentioned issues encountered by
conservators consists in the varnish removal. It is the brilliance of varnish that fades with
time, and this alteration combines withe alteration of underlying layers of paint to create
what is called Apatinaid. Particularly when
alteration of varnish may either attenuate or contrast the effects of paint alterations. Thus
raises the gsue of evaluation of the effects that degraded varnish has induced on the
appearance of the painting. I n t he doausle of
that the Areal o state of the poducedbytreur f a
degraded varnishoatings For this reason, the varnish has to be removed, in order to fully
evaluate the current state of the paint lay&onsidering that the original state and image of

the artwork can not be fully evaluated under tegrdded varnish, it is important, during the
cleaning process, to evaluate the role varnish plays as an element of patina. Thus the
determination of the extent of <c¢cleaning or
should be left behind, inevitably lemado the subjective appreciation of appearance of the
surface. According to Philippot the objectivity of cleaning process can be regained through
strict critical methodology and throughout awareness of every aspect of the cleaning problem.
This can be carachieved to a certain degree by considering two factors: assessment of
alterations on a pure material level and the presence of the former coherence that is always
present in the work, exposing the damage it beidPs.

I n order t o e xqfths minttlafee it id requiset! to proceet ® @nd fro from

the material to the image and vise versa, in course of which the critical diagnosis becomes

more and precise, that the conservator will be more able to evaluate the cledniagv e | fi

P Philippot , The ideafdatina and the cleaning of Paintings: Historical and Philosophical Issues in the
Conservation of Cultural Heritage, N.S. Price, N. Kirby Talley, Getty Conservation Institute 199636372
1%ame
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From thecritical point of view, such approach becomes the search for achievable equilibrium
and original unity. As the partial cleaning is moved much further to the original paint
surface the fragile areas of the paint might produce a medium migration whith iturn

might affect the surface and subsequently affect the patina of this surface which will
eventually produce the alteration of the A

and aesthetical features of the paint™.

6.3.2 Technicalcleaning

Historical context

Distinctively from modern practices and attitudes developed in thec&tury the early
cleaning of oil paintings was mostly done routinely with little of respect to the original
painting materialStartingfrom 13" and until the middle of the ¥&entury the easel painting
conservation had been preformed as part of
the artists craftsmen. During the™8entury the profession of restorer emerged as a field

i ndependent from the artistds workshops. A
and respective attitudes for the painting treatment, tHecéBtury saw the appearance of the
unprofessional practioners knownAsi ct ur e c | e ahlater §as beerQeflected c i s
in the letters Julius Caesar Ibetson and Joshura Reynolds mentioning the incompetent and
defective treatments that consisted in overcleaning and masking the damage by
repainting'® The cleaning has also been conducted ly phinting owners. De Burtin
described the pleasure ownersuld gain seeing thepai nti ngs themwowen | ed
hand¥®o.

Prior to the 19 century the systematic approach of sberyi step cleaning has not yet been
developed on the wide scale practicRemoval of superficial dirt, varnish and repainting
were generally viewed as an issue of the single cleaning tool applied for all the dirt and layers

simultaneously. One of the early signs of systematic approach has been reflected by Dossie,

9P philippot , The idea of Patina and the cleguif Paintings: Historical and Philosophical Issues in the
Conservation of Cultural Heritage, N.S. Price, N. Kirby Talley, Getty Conservation Institute 199636372

102 3 Reynolds , comments on restoration (1783) :Issuésnservation of Easel paings,D. Bomford and M.

Leonard, Getty conservation institute : Los Angeles, 2005, -1918

J. C. Ibetson, Accidence , or Gamut of painting in Oil and Watercolor (1803): isstesservation of Easel
painti ng42, €. p 38

% X DeBurtinTra t ® t h®ori que et pratiqgue des connaissances
Secondedition. Valenciennes: Lemaitre, 1946M, via Stdlglox , Historical Restoration Recipes: The

Cleaning of oil Paintings 1660900, 2011
https://lwww.acadeim.edu/19949929/Historical_restoration_recipes_the_cleaning_of oil_paintings12600
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A

stressinghe individuality of each substance requiring an individual cleanindt%6lo ur t i n o s
comment (1830), At he state of t he [
choicebetweerp r o ¢ e dvasa firss signof amoremethodicalpproact®Aimost
simultaneously in 1829Montaber described regulative measures for cleaning. These
included the regulation of strength, cleaning agent concentrations and exposure time of the
surface.'®n general the early cleaning tool used during the period of-1800can be
divided on three categories, mechanical, aqueous solutions and solvents .

1 Mechanical cleaning included cloths, brushes, and steel instruments. Toothpicks were
used to remove the varnish from the fissures and grooves. The report of Committee on
Nationalgallery in London mentioned powdering the varnish with fingers that was a
popular method throughout the 19h centtify

1 Aqueous cleaning frequently used pure water mostly to remove the grime and dust.
As the use of water alone was usually not sufficienprimduce a desired cleaning
effect, soaps and alkali were added to promote its cleaning action. Soap is a fatty acid
salt produced from alkali and oil or fat. It possesses an ampHffititearacter that
allows breaking water/oil interface and emulsify griedirt and even varnishes during
the cleaningprocess® Various other historical recipes include use of Genoa and
brown soaps, as well as mentioning their alkaline character leadicgjdoloss-*°
Among alkali one of the most frequently mentioned agerst iy prepared by boiling
wood ashes in watet*! Fresh or stale urine as an ammonia containing material was
also frequently employed®?

1 The solvent cleaning employed various cleaning liquids containing ethanol (wine

spirit, brandy, alcohol, vodka) as theaim as a main cleaning componétit. During

%R Dossie , of Mending and Cleaningof Pictures (1768uesn Conservation of Easel painting3,

Bomford and M. Leonard, Getty conservation institute : Los efexy 2005, p 29298

M. Courtin, Encycl op®di e -Witwxd, eHistoreal Restaration Recpiés, 1830 v i
%3 N.P. De Montabert, . Tr 4829 ®a Staaniok eHistodcal RdstaratiBre i nt ur
Recipes Cleaningf oil Paintings 160900,
https://lwww.academia.edu/19949929/Historical_restoration_recipes_the_cleaning_of_oil_paintingda®&00

19Report of Select Comitee on National Gallery (18&juesnConser vati on of Easel pai
1987 substance congisg of molecules that poses both water and oil reactive parts.

19%R . Wolbers , Cleaning Painted surfaces: Aqueous methods, Archtype publications , 2000, p 27

3., H. La Fontaine, de, L&Ac a dWitoxeHislodcal Ratorgiiani nt ur e, |
Recipes: The Cleaning of oil Paintings 160800, 2011,
https://lwww.academia.edu/19949929/Historical_restoration_recipes_the_cleaning_of_oil_painting9a®00

The use of lye was mentioned to loosen the color due to the strong alkalineipsopetes work directly

through primary forces interaction, driving the organic materials to dissociate under the action of hydrolysis

123t0lzi Wotox , Historical Restorationof Recipies: Cleaning of Oil Paintings, 1600

Msame

49



the 19" century later liquids were employed with various turpentine oil mixture to
obtain the appropriate effett'
The solvent cleaning method became the most common cleaning method for removal of

varnish and grim during the 20 century.

a) Solvent cleaning

In general terms solvents are described as substancear¢hdefined for their ability to
dissolve asolute!® Liquid organic solvents used in the artwork conservation field remain
one of the rost frequently used agents for varnish and repaint removal operations. Solvents
can be classified on nonpolar aromatic and alipiatdrocarpbons, alcohols, esteketones

and nitrogen containingolvents. Their working principle is based on theilitglbvercome

the intermolecular forces of other materials by the means their own secondary bonds. This
mechanism is compr dheknes idvi eslSYinlatherssordsiinelito a s 7
make a solution the solvent must first overcome the irdkgenlar interactions of the other
substance with its own secondary interactions in order to find its way between and around the
solid material and put it into solution. This is best accomplished when the intermolecular
attractions between the moleculesthe solvent and solute are relevant. In case if these
forces between the solvent and solute will sufficierdlffer, the mixing will result in
immiscibility. **” A fine example of intermolecular, or secondary bonding differences can be
observed betweewater and mineral oil, as water predominantly consists of strong hydrogen
bonding interactions while oil molecules consist of predominantly weaker interactions such as

London or Dispersion forces?®

I. Scientific background
The attraction forces betwn the molecules that are responsible for the cohesion of material
are generally known as Van der Waals forces (after the name of the scientist who first

119

described them):~~ Molecule is composed of a positively charged atoms in the centre, while

the outersurface is covered by a dispersed cloud of negatively charged electrons. If these

Same

1550lvents, Encydpedia Britannica, https://www.britannica.com/science/solgbamistry, last updated: 2
2011

18Conservation Unit Museums and Galleries Commission, The Science For Conservators Series: Volume 2:
Cleaning , Routledge, 1992, p-62

1173, Burke Solubility Parameters: Theory and Applicatidiie American Institute for Conservation, Book and

Paper Group Annual , 198Http://cool.conservations.org/coolaic/sg/bpg/annual/v03/bp08.html
18Same

1%Same
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positive and negative charges balance out the molecule as a whole is neutral. If the
distribution of the electron cloud is uneven small local charge imbalances are ctieated:
parts of the molecule with a greater electron density will be negatively charged while the
other imbalanced part will be positively charged. The molecule as a whole, while still neutral,
will have the properties of a small magnet, with equal but ofppsiles calledlipoles A

single molecule, because of its structure, can have several dipoles at once, some strong and
some weak, some which cancel out, and some which reinforce each other. The sum of all the
dipoles is known as thdipole momenbf the nolecule. Molecules that have permanent
dipole moments are said to pelar, whereas molecules in where all the dipoles cancel out are
said to benonepolar. Molecular polarity is at the heart of intermolecular attractions. The
strength with which the moleates cling together, and therefore the cohesive energy density
and the solubility parameter of the substances, isttjireglated to the strength ofiolecular

dipoles. **° These dipoles interactions can be defined on three types:

1 Dispersionor London foces
The dispersion forces are none polar type of intermolecular interaction. The mechanism of
dispersion forces action can be described by shift in the outer electron layer of thmlawne
molecule. During this shift the more positevly charged electrames exposed and the
temporary dipole is produced. This type of forces is very weak and mostly occurs among the
nonepolar molecules where the distribution of the charge is é%en.

1 Polar Forces
Other kind of molecular interactions occur due to unevstmilution of charged particles in
the molecule. Some elements atract electrons more virgiously than others, a dipole moment
occurs when electrones are unequally shared between atoms in a molecule. In general there
are three types of intermoleculasrdings defined as polar.The first typalled Keesom
interactions exhibits an intermolecular attraction when the polar molecules arrange
themselves head to tail, positive charge to negative chaifgese dipole interactions are
temperature dependent. s temperature rises the increased motion of the molecule causes
bond breakdown*“The second type of polar interaction, called Debue forces, occurs when a

nonpolar molecule in the presence of polar molecule produce a shift in the outer electron

120 J. Burke,Solubility Parameters: Theory and Applicatjd he American Institute for Conservation,

Book and Paper Group Annual , 1984tp://cool.conservations.org/coolaic/sg/bpg/annual/v03/bp08.html
121

Same
122 Same
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layer producing a temporary dipole. The later interaction is similar to dispersion forces,
however here the attraction force is considerably higher. The third type represents the

strongest kind of polar interaction known as Hydrogen bondfifig.

f Hydrogen Bondig
Hydrogen bonding forces occur between molecules where a hydrogen atom is bonded to a
strongly electronegative atom, O, N, or F. The oxygen or nitrogen atom attracts the hydrogen
electron cloud so strongly that very powerful dipole forces result withén molecule.
Hydrogen bonding explains why water is a liquid rather than a gas at room temperature.
Although water is a smallightweight molecule, the hydrogen dipole is attracted to an
adjacent oxygen dipole. Hydrogen bonding is important in alcoincésidition to watet?*

II. Application and working action

The working action of the solvents and cleaning liquids can be generally described by two
interrelated processes: the capillary flow and diffusion. Capillary action is a physical process
relaed to the permeability of the substrate and the surface tension of the solvent. Capillary
sorption can be simply explained as the movement of the liquid in the structure of material.
The surface tension of organic solvents is lower than of an oil atdsallowing it to
efficiently penetrate into the structure of the treated material. The diffusion on the other hand
is a process following the capillary suction, representing an interaction between the solvent
and substrate on an intermolecular levehe Effect of later processes is best described by the
swelling that a single solvent or a solvent blend can induce on the surface of the paint film. If
swollen to a significant degree due to sorption of solvent, the binding power of the oll
medium is redoed and the pigment is vulnerable to removal, for example, by the mechanical
action of the cleaning swab. The main principle in cleaning is concerned with ability to
remove degraded covering material from the surface of painting while leaving the urgderlyin

oil paint unaffected. For this reason a series of safety margin tests have to be undertaken to

123 Same

1243 Burke,Solubility Parameters: Theory and Applicatidine American Institutéor Conservation, Book and
Paper Group Annual , 198Http://cool.conservaticns.org/coolaic/sg/bpg/annual/v03/bp08.html

125 A Phenix , Ken Sutherland , Cleaning of paintings effects of organic solvents on oil paint films : Sutherland,
K., 'The extractin of soluble components from an oil paint film by a varnish solution' Studies in'Conservation
45, 2000, pp. 5462. www.viks.sk/chk/revincon10.doc
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study and measure the swelling properties of the organic solvents on the oil paint surfaces , in
order to develop a cleaning system that would satisfaetmswer the mentioned critefi&.

lll. Solvent parameterization and swelling effects on oil paint films

This critical approach to solvent cleaning requires empirical data on both solvents and solutes
in their ability to overcome each othéf’ The simples parameter referring to the cohesive
properties of materials is Hildebrandt valug that describes the net energy required to
dissociate intermolecular interactions of the certain material. This energy can be measured by
various means. One of the simplest method is to boil out the material, and measure the
amount of energy spent to kmthe secondary forces. The measuring units for Hildebrandt
parameter indication are expressed in Sl @nd® The oil Paint swelling tests conducted by
Stollow indicated variation in the degree of swelling caused by organic solvents in relation to
their Hldebrand solubility parameter 9i)( Maximum swelling was found to correspond
roughly to the solubility parameter region 8.8.0. This region included butanone (methyl
ethyl ketone), cyclohexanone;ezhoxyethanol (cellosolve) and a number of chlorinated
solvent. Aromatic solvents (benzene, toluene, xylene) also showed significant swelling
behavior. Solvents far removed from this regiomith 9 values under 8 (cal/é)”* (various

mineral spirits and aliphatic hydrocarbons) or over 13 (cd)/énimethanol, water)- caused

very little swelling. Although absolute swelling values varied according to the age of the paint
film, the overall pattern andt eak 6 swel | ing region were ge
slight shift to higher polarity solvents walscerned for Stédw's oldest film (27 years

old).**°

1280 Stulik, D. Miller, H. Khanjian, Solvent Gels for the Cleaning of Works of Art: The Residue Question ,
Valerie Dorge, Getty Conservation Institute Publications, 2004 ;%754
2730hn Burke, Solubility Parameters: Theory and Application, Pafth2 Hildebrand Solubility Parameter,
1I'£Se Oakland Museum of California, August 1984, www.viks.sk/chk/revincon10

ame
12%A. Phenix and K. Sutherlandlhe cleaning of paintings: effects of organic solvents on oil paint films,
Reviews in Conservation, IIC, Volume 2, 2001 p60{ www.viks.sk/chk/revincon10.doc
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A A lead white/stand oil
27 weeks old

o lead white/stand oil
7 years old

Equil. volumetric swelling AV/V,
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Solubility parameter & (in MPa)'»

Figure 24 Stollow's oil paintswelling scale.

Stolow has also pointed out to the importance of individual diffusion rates of the solvents, by
comparing the times taken for swelling to reach congiefThe solvents with low molecular
weight such as acetone and benzene exhibited a more rapid swelling than more viscous
solvents such as igautyl. **

Graham's experiments held in 1950 studied the effect of binary mixtures on paint Thes.
swelling dfect of certain binary mixtures was found to be greater than that expected,
assuming a linear relationship between the fractional composition of the solvents and the
degree of swelling. This finding by Graham cast doubt on the then common practice of
restiction of more active solvents like ethanol with less active solvents like turpentine, since
the swelling action of the resultant solvent mixture may actually be greater than either of the
solvents alone. The very high swelling powers found by Grahamixfimes of an alcohol
(ethanol) and a chlorinated solvent (chloroform) are consistent with what is known of lipid
solubility in the biological field>*

IV Teas solubility chart

The Teas diagram is the most commonly used graph for conservation expiessoigtility
parameters of the solvents and polymdrs.this diagram the solubility parameters are
determined by the relative amounts of three component forces that build up a total solubility

value.*® The Teas diagram layout represents a triangular fmmsisted of three scales that

130 A, Phenix and K. Sutherlandrhe cleaning of paintingeffects of organic solvents on oil paint films,
www.viks.sk/chk/revincon10.doc, Original sourée:Phenix and K. Sutherlandlhe cleaning of paintings:
effects of organic solvents on oil paint films, Reviews in Conservation, , Volume 2, IIC : 20080p.47
131

Same
13230hn BurkeSolubility Parameters: Theory and Applicatidiie American Institute for Conservation, Book
and Paper Group Annual , 198#tp://cool.conservations.org/coolaic/sg/bpg/annual/v03/bp08.htmi
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pY

describe the solvent Apower o on the basis
bonding (fh). **Zero point end of every scale is the upper limit of the other one.
Independently of the position of the liquid onaterial on the diagram the total of its
parameters will inevitably be 100. Knowing the solubility parameters of solvents it is possible
to mark their positions on the graph and classify them according to their swelling and
dissolving effect on the paiand varnish surfaces®*

alcohols

nitrogen containing

f1
esters k aromatic

0 Dispersion forces fs  (red lines) 100

Hedley/Stolow peak
swelling region for
stand oil paints

Case B

Border of solubility
on non-polar side
for severely aged
natural resin vamish

Case A

Border of solubility
on non-polar side
for lightly aged

20| natural resin varnish

Figure 2527. Graphical depiction of the HedBtollow solubility region.

Using data collected by Stollow and Graham, Hedley in 1980 used the Teas fractional
solubility parameter chart, identifying for oil paimtpeak swelling region\which represented

a nominal zone of solvent power associated with increased risk during the varnish removal.
For cleaning situation where a natural resin varnish (moderately oxidized) was to be removed
from the oil paint substratéhe conservator could effectively use the Teas chart as a guide to
map the respective solubility and swelling regions of varnish and paint and to locate regions

where the two do not coincide. The tool for finding a nonpolar boundary for the varnish

133Christopher McGlinchey, Boundarie$ Beas solubility Concept , WAAC Newsetter, Volume 22 , Numer 2,
May 2002 , http://cool.conservatiars.org/waac/wn/wn24/wn22/wn24205.html
3430hn BurkeSolubility Parameters: Theory and Applicatién, 19 8 4
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removal is represented by solvent binary or trinary mixtures that are efficient for varnish
removal and at the same time safer for the oil Painfhe high swelling capacity of
binary mixtures was explained by the fact that at proportions thesareniall into the peak
swelling region producing a high swelling effect that was described by Graham. The behavior
of the solvent blend was predicted using a mathematical and geometrical method. For a
mathematical way of solvent blend parameters caioulaeach force fraction of the solvent

is multiplied on fraction of the amount of the same solvent given in the solvent mix. The same
calculation is done with the other solvents consistent and after that, the calculated parameters
of the solvents in thelend are summed. The geometrical way of solubility point placement
can be done using simply a ruler and a pencil. The distance between the positions of two
solvents are connected with the line where the total centimeter value is divided proportionally

to the percentages of the solvents in the bighd.

Acetone
&, Z0% Acetone

S50% Toluene

Figure28. Geometrical calculation of the siolvent blend of achetone 20 %and Toluene 80%

The risk increases proportionally to the ageing of varnish, as it becomes more polar thus
requiring a more potasolvent or solvent mixture with a higher active solvent proportion to
dissolve it. The other concern regarding oxidized varnishes and solvent mixtures is related to
the redepossition of the insoluble material. Normally to dissolve a varnish an amount of
solvent or solvent mixture added is sufficient to remove the bulk material in the coating while
leaving some highly oxidized parts of the varnish or other material( oil ) behind. The
application of the highly volatile solvent, for instance acetone amtdpanol, separately or

in mixture, leads to redeposition of the insoluble material on the surface of the painting in

135

Same
13%30hn BurkeSolubility Parameters: ®ory and ApplicationThe American Institute for Conservation, Book
and Paper Group Annual , 1984
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form of hazy whitish material. The solution to this problem has been reflected in*Keck
mixtures incorporating diacetone alcohol alomgth acetone and mineral spirits. The
diacetone alcohol remains on the surface longer allowkigrne and redissolve the residual

material. 138

V. Reevaluation of Hedlegtollow solubility region and Teas trinary chart
The swelling region proposed by tley and the use of Teas diagram as solubility prediction
tool presents certain misconceptions. One of most evident features indicates that solvent
mixtures will have the higher swelling power than the each of the solvents individually. This
has been tated to the retention of the more active component of the solvent blend
responsible for the diffusion into the treated material. The other feature immediately evident
is that the swelling region indicated by Hedley does not include strong solventsssuch; a
dymethylformamide (DMF) and hethyl2-pyrrolidone (NMP) which are known to have
high swelling effects on oil paint films?
A part inconsistency of swelling effects of solvents and solvent blends , Teas trinary system
has a lack of theoreticdlack ground:
The hydrogen bonding character is not specifféd
The Hildebrand value or the overall magnitude of the cohesive energy has been lost
1 It only applies to neutral solvents, no information on response of substances to
acidic/alkali conditions.
1 Teas tends to distinguish solvents according to magnitude of dispersion forces. In

other words the more polar the solvent the lesser dispersion forcét/alue.

One of the recent studies describing the solvents swelling effects on oil paint films has been
preformed by Alan Phenix. Phenix indicated a wide range of solvents and solvent blends

outside the Hedleptollow peak solubility region that caused high degree of the oil paint film

3" The solvent mixures usually have codified names usually including names of the conservators that
proposed them and a number. Example Keck 1, Kealathed after Sheldon Keck, a director of
Conservation Center of the Institute of Fine Arts at New York University, who proposed the present solvent
blend

138D, Stulik, D. Miller, H. Khanjian, Solvent Gels for the Cleaning of Works of Aftte Residu&uestion,

Edited by Valerie Dorge, Getty Conservation Institute 2004,-®366

13%A. Phenix and K. Sutherlandlhe cleaning of paintings: effects of organic solvents on oil paint films,
www.viks.sk/chk/revincon10.doc, Original sourée:Phenix and KSutherland The cleaning of paintings:
effects of organic solvents on oil paint films, Reviews in Conservation, , Volume 2, IIC : 20080p.47

1A, Phenix, Solvent Abuse: Some observations on the safe use of solvents in the cleaning of painted and
decor#ed surfaces, http://www.buildingconservation.com/articles/solvent/solvent.htm

141C. Stavroudis and S. Blank , Solvents & Sensibility, WAAC Newsletter Volume 11, Number 2, May 1989,
pp.210, http://cool.conservatiens.org/waac/wn/wnll/wn2/wnl11-202.html
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swelling, namely aromatic hydrocarbons such as xylene. Phoenix class#ieblvents by
swelling power: LowSweilling, Low moderate, High Moderate , Higlvelling. Beside the
swelling power Phoenix also included rate of swelling as another parameter of solvent
classification**?

The key finding consisted in a linear relationterms of swelling ability of the solvents. The
maximum or equilibrium degree of swellimgAmax %*® increasen the following sequence:
iso-octane, white spirit (17% aromatics), turpentine, xylene, and toluene, a pattern reflective
of increasing polarity and solvent power. The research outcome has pointed out that
aliphatic alcohols (methah ethanol, propad- ol, etc.), aliphatic acyclic ketones (acetone,
butanone, etc.), and the lower aliphatic esterdutyl acetate, ethyl propanoate, etc.)
generally fall within the class of lowoderate swelling powgemhich to certain degree
justifies the use of these solvents for cleaning operations on oil paintings. However it must
not be forgoten that oil paints may still be very sensitive to the solvents ofmdolerate
swelling category **

Eventually Phenix has indicated a redati between oil paint and solvents that are
appreciably more complex than the single zone of high swelling suggested by Hedley. This

was reflected by Phenix in Teas solubility chart (figure 12).

120

100 :
0 20 40 60 80 100

Figure 29. Reevaluation of HedlyStollow peak sweihg region

192 Alan Phenix, Effects of Organic Solvents on Atrtists Oil Paint Films: Swelling: New Insights into the
Cleaning of Paintings Proceedings from the Cleaning:
Valencia and Museum Conservation Institute MMEcklenburg, A. E. Charola, and R. J. Koestler,

smithsonian contributions to museum conservation , humber 3§69

*3s a reflection of the magnitude of solvent activity on the paint. Itis used independently of the swelling

rate parameter ancedribes the response of oil paint on individual solvent s or solvent blends

145%same.
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VI. Leaching

Leaching is a process of extraction of the soluble fractions of the oil paint media by solvents
in the course of cleaning and as a process accompanied with swelling of the paint films.
Erhardt and Tsang analyses of solvextracts from a range of oil paint films, of different

age and pigmentatiomdicated the major low molecular weight components extracted from
the paint films were the saturated fatty acids, palmitic and stearic, and amounts of
monounsaturated and dicarytic acids. These components are responsible for the
plasticizing properties of the paint and their etraction leads to the embitterment of the paint.
The extraction of these components is also accompanied with visual alteration of the paint
surface. The aforementioned effects produced by the solvents are considered the main
limitation of the solvent cleaning. Leaching is contentious , becanseontrast to swelling

T itis less immediately tangible during the solvent application processrebison consists in

the fact that it occurs on a purely intermolecular le¥8l.

The quantitative measurements of material extractable from a range of reference paint
samples, as well as older samples from paintings, were made by Sutherland and Shibayama
indicated a number of factors contributing to leaching. The quantities of the extractible
material were found to be related to solvent swelling effect , pigment type , medium
saturation and drying time. Earth paints including raw siena and burnt wardenore
responsive to highly polar solvents and the amount of extracted material is larger than for the
lead white based pigments. This difference is related to strength of the paint film contributed
by total amount of cross linking in the dry paintfil**’

Regarding the solvent strength in relation to the leaching, acetone and ethanol were generally
found to extract the greatest quantities of material from the younger paint films.
Dichloromethane was found to have a pronounced leaching effect omwlther thirteenth to
nineteentkcentury paint samples. The latter result was explained by specific solvent
interactions of the dichloromethane with free fatty acids, which form an increasing proportion
of the extractable material in older paint films. Arsdyof lead white pigmented films of
different ages, from 3 to 65 years, showed decreasing proportions of aert@wable

material with age , suggesting that ongoing chemical changes over extended ageing periods

1®alan Phenix , Ken Sutherland , Cleaning of paintings effects of organic selwemil paint films :
Sutherland, K., 'The extraction of soluble components from an oil paint film by a varnish s@tuidie's
in'Conservatiord5, 2000, pp. 5462, www.viks.sk/chk/revincon10.doc
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had produced a gradual stabilizatioither from increased crodmking, or strong non
covalent interactions such as ionic bonds in these paint fffins.

A part from solvent cleaning the leaching may also be contributed by the number of additional
factors. Components of solvesttractable phee of oil paint, such as free fatty acids, may be
lost by efflorescence and volatilization during the ageing process, or possibly even by
sorption into the ground layer. The application of a soMrased varnish to an oil paint film

can also result in amilar extraction of soluble fractions as it is found with exposure of the
paint films to free solvent. This was revealed after GS measuring the quantities of fatty acids
in varnish samples removed mechanicaffy’.

Regarding the solvent effects on oil fdmon a practical scale , the problem of leaching and
swelling becomes an issue of partial and total cleaning . Stollow and Ruhemann presumed
that the cleaning procedure must be consistent of the single throwgingleather than a
numberof semicleanng insitings. Ruhemann suggested the use of acetone as a strong and
highly volatile solvent as to reduce the solvent exposure time of the surface and efficiently
remove the coatings . Other opinions , suggest thinning instead of total cleaningvais to
putting solvent in contact with the color layer since its binder would become impoverished.
This stand point is valid in the sense that mechanical exposure to the swabbing action is
reduced to minimum. However the experiments carried out by Stbbew indicated that due

to rapidity with which the solvent penetrates through varnish, the paint exposure is the same
as in the uncoated varnish&¥.

In contrast to laboratory experiments carried out on a test paint films , the investigation
carriedout at National Gallery, London, in the 1990s employed samples taken from the
actual paintings of old masters in the course of solvent cleaning and were analyzed by gas
chromatography mass spectrometry and scanning electron microscopy to investighate poss
changes in the organic composition and physical structure of the paint layers. The
comparative analyses did not provide evidence for alterations as a result of cleaning in the
cases studied Similar approach was taken by Sutherland to investigaslpedeaching of

paintings dating from I¥7to 19" century paintings. Thus the results may indicate that the

1“8Alan Phenix , Ken Sutherland , Cleaning of piaigs effects of organic solvents on oil paint films :

Sutherland, K., 'The extraction of soluble components from an oil paint film by a vaohiglon'Studies
in'Conservatio5, 2000, pp. 5462.www.viks.sk/chk/revincon10.doc
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%% en Sutherland ,Sweént Leaching Effects on Aged Oil Paints,
https://repository.si.edu/bitstream/handle/10088/20488/10.Sutherland.SCMC3.Mecklenburg.Web.pdf?sequence=
1
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paint films of significant age (hundreds of years old) exposed to solvent in practical
situations, leaching likely occurs at very low levets.

b) Solvent gels

The issue of volatility and capillarity effect of solvents and cleaning solutions for painings has
been long recognized with the introduction of the organic solvents into the
conservation/restoration field in the beginning of thd @nury. The first form of restraining
mediums for organic solvents were wax pastes. The limitation of this cleaning approach
consisted in wax residue issue and need of sufficient amounts of organic solvent in order to
clear the surface of the paint after clem. Other thickening agents consisted of cellulosic
products, like methyl cellulose, ethyl cellulose, hydroxyl methyl cellulose and sodium
carboxymethyl cellulose and carboxy methyl cellulose. In the middle of the 1980s R.
Wolbers introduced a new satthe solvent gels for cleaning of artworks which included
polyacrylate thickened gels'>?

In broad terms gel is a watbased formulation thickened with a polymer or other high
molecular weight material®® In a solvent gel system the activeari;ng component is
represented by organic solvent while the other component comprising the gel play mostly
supportive role, non the less obtaining cleaning properties on their own. Thickening of
solvent carries a number of advantages contributthg@ more selective and controlled
cleaning process:

{1 it allows to increase retention time of the solvent ,

1 increase the action time and improve the dissolving action of the weaker or less polar
solvent restrain the capillary flowo prevent the uncordlied sorption of the cleaning
liquid into the substrate, reducing swelling and leaching effect;

q provide dispersion aid* for the insoluble materials , for instance, highly oxidized

or crosslinked materials consisting in the varnish coating;

%K en Sutherland ,Solvent Leaching Effects on Aged Oil Paints,
https://repository.si.edu/bitstream/handle/8820488/10.Sutherland. SCMC3.Mecklenburg.Web.pdf?sequence=
1

139D, Stulik, D. Miller, H. Khanjian, Solvent Gels for the Cleaning of Works of Art: The Residue Question ,
Valerie Dorge, Getty Conservation Institute Publications, 2004, p 5

*35ame

*¥Dispersion aidis in other fords a tool for holding dissolved material in a stable dispersion and
preventing dissolved material from redepositing back onto the cleaned surface . For gel clening the
dispersion aid is ensured by the physical demditgel and a slight detergency effect. Source : R Wolbers
, Cleaning Paintied surfaces: Aqueous methods ,Archetype Publications, 20065p 64
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1 reduceevaporation rate and exposure of the user to fumes of toxic solvents such as
xylene.

1 In terms of handling and application, gels support the cleaning procedures on a
vertical and other complex surfaces avoiding dripping, which is usually expected in
free solvent application$>®

All of the mentioned gel properties can be seen in contrast with the working action of the free
solvent. The usual strategy of the solvent cleaning employs solvent blends of low and high
polarity solvents which through mixingtain a required solubility parameter that allows to
dissolve the varnish coating or other materials covering the surface. The limitation of this
strategy becomes evident as the more complicated materials are encedotereample a
coating with a sultantial drying oil content that requires high hydrogen bonding aspect and a
higher dipole moment to solvate it. By incorporating a solvent that is capable of disrupting the
drying oil component in the varnish, gives a very narrow margin for safety rétatbd oil

paint beneath. Thus the main criterion for cleaning is to remove the varnish coating without
incorporation strong solvents that are capable of affecting the material underneath. Instead of
ultimate dissolving of the oleo resinous varnishysnt gels use another clening strategy that
employsless polar solvents where the dipolar moment allows to swell the coating and
disperse it with the dispersion aid provided by the gel and mechanical wprk of swab.
Dispersion aid in this sence is represeed by t he gel A scafol din
is capable of picking up the disrupted vanrnish (and subsequently drying oil) material and
stably hold it in the gel matrix similarly to the way it holds the solvents. This cleaning
strategy allowso prevent redepositioned material on the surface of the paninting , however
the clearnce of the surface following the varnish removal reperesents a limitation cosisted in
application of the poalr sovents to remove the gel residiiés .

Regarding the lwice of thickener, polyacrylic acids are considered as a one of the most
appropriate types ajelationagents for the solvent gel preparation due to their compatibility

with organic solvent and ability to produce a highly viscous gel at very low conti@msraf

135D, Stulik, D. Miller, H. Khanijian, Solvent Gels for the Cleaning of Works of Art: The ResiduetQuesn  é, p
6

%D, Stulik, D. Miller, H. Khanjian, Solvent Gels for the Cleaning of Works of Art: The Residue Question ,
Valerie Dorge, Getty Conservation Institute Publications, 2004,171dnd New Methods in the Cleaning of
Paintings , A video Course witRichard Wolbers, recorded in 1991,
https://udcapture.udel.edu/misc/cleaningpaintings/
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dry polymer. Commercially polyacrylate polymers are available in form of Carbopol and

Pemulene polyacrylic acids.

I. Carbopol gels

Carbopol was the first from this class employed in for the various types of decorative surface
cleaning™’ Carbopd resins are longhain acrylic acid polymers crofisked with a
polyalkenyl polyether (carboxy polymethylene), with pH of -3.6 in a 1% water
dispersiont>8 In dry state it represents a whitish powder which consist of coiled long chained

molecules.

Figure 30 Coiled Carbopol resin molecule Figure 31 Uncoiled Carbopol

Molecule

The thickening othe carboopol polyacrylic acid chain can be described by two simultanious
actions: on one hand the polyacrylic chain is entvined with itself , either by the mean of
hydrogen bonding or physical entangling , and on the other hand part of its aqd greu
attracted into the water or organic solvent. In order to make solvent gel the solubility of the
polycrylic acid polymer has to be modified. This can be done by neutralizing the acid ic
groups on the polymer with a basic material like amingjclwwill serve as bridging material
between the solvent and polyniétThe addition of water into this system is required to
complex the amine with acid groups, since the transfer of a hydrogen ion is required for the
association of acid and ba$8.Carbgols can well be soluble in solvents if they are

complexed with aliphatic amines:

57 R. Wolbers and C. Stavroudig\queous methods for the cleaning of paintirgonervation of Easel
Painting , Joyce Hill StoneRebecca Rushfield , 2012 , p 512

18T Cuerteis, An Investigation on the Use of Solvent Gels for Removal ofb&'sed Coating from Wall
Paintings, Conservation of Wall Painting Department , Courtalnd Institute of Art, 19941 % 13
http://www.tcassociates.co.uk/downloads/curteis_gefs.p

1*New Methods in the Cleaning of Paintings , A video Course with Richard Wolbers, recorded in 1991,
https://udcapture.udel.edu/misc/cleaningpaintings/

18R, Wolbers , Cleaning Painted surfaces : Aqueous methods , Archetype Publications , 2008, P.76
Cuerteis, An Investigation on the Use of Solvent Gels for Removal oflsed Coating from Wall Paintings,
Conservation of Wall Painting Department , Courtalnd Institute of Art, 199111913
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1 The Ethomeen @5 is an insoluble cocoaimne (polyoxyethylene(15)cocoamine) most
suitable for the oxygen containing polar solvents such as isoprpopanol , ethanol ,
acetone ad bezylalcohol.

1 The Ethomeen @2, (Cocobis(zhydroxethyl)amine) implies the use of negpaar
solvent such as Aliphatic and aromatic hydrocarbons.

T ArmeerE 2C (dicocoamine) i s used f-paar t he
hydrocarbon solvents h8llsol T and Shellsol D46%*

During the initial stage of preparation, amine and polyacrylic acid are mixed together to form
a lump free paste which is then dispersed in the solvent , and the water is gradually added
until the acid and base combinedrfing a transparent viscous gel. Despite the fact the main
active component of the gel formulation is represented by solvent, it remains a water
thickened formulation. The amount of water is increasingly small and exists in a purely
coordinated state. Intleer words the water does not exist in the gel in a separate phase but
only as a part of polymer structuré®

Carbopol exhibits as a low electrolyte tolerance and can only be stable at pH 6 to 10. This
means that if the gel is applied on a surface wipgteils above 10 it willlose it gelling
properties-®®

The surface application of the solvent gel implies regular swabbing or using gel as a
compress. Following the latter application method, the gel is applied with a small brush,
massaged it on the surfaeinduce thecleaningaction and left for the required time interval

to allow the varrsh to soften. Then the swollearnish is disrupted with a cotton swab

and removed together with the gel residues . As it is impossible to remove all ttegel f

the surface just in one swabbing procedure, the surface is afterwards cleared with a rinsing
solvent!®* The principle of residue removal implies the use of appropriate rinsjuigl that

would be capable ofemoving all of the residual material fromettsurface of the paint.
Carbopol gel residues mainly consist of a polymer and a surfactant. The simpliest way to
remove the residues is to use the the same solvent employed in the gel formulation. Howerer

for more polar solvent gel formulation it is no¢ssesary to use the same solvent such as

181R. Wolbers and C. Stavroudis, The Cleaning of Paistiftgandbook for Critical Cleaning: Applications,
Processes, and Controls. Second Editi@arbara Kanegsberg, Ed Kanegsberg, CRC R1238%1, p 408

162, Wolbers , Cleaning of Painted Surfaces : Aqueous Methods , Archetype publications, 200@, p

1831 Cuerteis, An Investigation on the Use of Solvent Gels for Removal ofb&'sed Coating from Wall

Paintings, Wall Paintings, Conservation of Wall Painting Department , Courtalnd Institute of Art, 1991, p 13
19, http://www.tcassociates.co.uk/daleads/curteis_gels.pdf

18R .Wolbers and C. Stavroudis, Aqueous methods for the Cleaning of Paintings:Conservation of Easel Painting
, J. Hill StonerR. Rushfield , Routledge : London and New York, 2012 , pS®
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ethanol or acetone. A lower polarity solvent can also be employed which will minimally
affect the substrate. The surface rinsing proceedure can be considered as one of the main
limitations of the solvent @ cleaning as the final treatment os the surface leads to the
exposure of the paint surface to the free solvéfit.

The carnbopol gels can be considered incompatible for the irregular and uneven surfaces

as part of the gel remains trapped mite@s in form of whitish scum .

Figure 32 The example of residue left after carbopol cleaning.
Photo : Mihhail Stashko

II. Clearance and residue issue

Considering the application of solvent gel cleaning formulation the main limitation of thei
application has been indicated during the studies preformed in the 1990s. Clearance has been
generally considered as a limitation of the Carbopol solvent gel cleaning procedures as
solvent gel rinsing required a considerable amounts of solveamive the residue from

the surface of the painting. This operation again raises the issue of abrasion, swelling, and
leaching of the oil paint films®

Apart from effects of free solvents applied on the last steps of gel cleaning the other
problemwas related to the possiblity of remaining residues and their long term effects on the
oil paint films. All of these issues were addressed in 1990 during the research conducted by

Getty Conservation Insitute. The presence and amounts of sohetmtwere indicated

8D, Stulik, D. Miller, H. Khanjian, Solvent Gels for the Cleaning of Works of Atte Residue Question,
Edited by Valerie Dorge, Getty Conservation Institute 2004,-p514
%%5ame
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through the radiolabling method. The testing performed on a 100 years old naturally aged
sacrificial painting and new reference paint film&’

The cleaning tests indicated that residues always remain on the surface indépefdent
application and rinsing technique. The remaining residues consisted of polymer residues,
surfactant and solvent impurities. Surfactants as the largest part of the gel residues was
particularly addressed with the letgrm stability issue inefation to the underlying paint

film. 1%

The next phase of the study has investigated aging characteristics of five nonionic
surfactants including Ethomeens C12 and C25. The aging of each surfactant and underlying
paint surfaces was examined over déiging period of 72 hours under FTIR lamp and-KaE

in order to follow the process of degradation and nature of degradation products. After 72
hours of intensive light exposure, noionic surfactants have rapidly degraded to volatile
products and disapared from the surface. The tested surfactants appeared to degrade
independently of oil paint to which they were applied and had no detectable effect on both
new and 10¢/earold oil paint films.*®°

Study of other residue componets indicated that (Catpdpecomes more stable during the
aging process by forming internal crosslinking, thus remaining neutral to the paint material
Similarly to the other components, the solvent residues degraded independently from oil
paint.*’®

By the end of the irastigation made by Getty Conservation Institute, the issue of residue
effect on the original painting material remained open. Considering Carbopol gel cleaning
Ethomeen was indicated to be the component that on aging remains active forira certa
period of time, the exact effect of this process in the oil paint film has not yet been fully

studied*"*

%'Same

188D, Stulik, D. Miller, H. Khanijian, Solvent Gels for the Cleampiof Works of Art: The Residue Question,
Edited by Valerie Dorge, Getty Conservation Institute 2004,-$335

189D, Stulik, D. Miller, H. Khanjian , N. Khandekar , Solvent gel clening for Works of Art, The residue
Question, ... ,p 8798

1D, stuik, D. Miller, H. Khanjian , N. Khandekar , Solvent gel clening for Works of Art, The residue
Quest i on5136é p 135

Y, Stwulik, D. Miller, H. Khanjian , N. Khandekar |,

66



c) Rigid gels
Following the work of Richard Wolbers the aqueous rigid gels introduced in the conservation

field is one of the conseation cleaning tools that in general terms pose a specter of benefits
considering the surface cleaning proceddfésGiven their hydrophilic nature and the
particular type of interaction with water, rigid gels can be identified as hydrocolloids or
substance that in certain conditions take on structures capable of holding and trapping the
molecules of water within which they are impingédWhen loaded with cleaning liquid and
applied to a porous surface, the gel can gradually release the liquid, whiclphysieal
process termed synereSf8. This occurs as the internal structure of the gel contracts,
tightening the pores within the gel. The restriction of the pores results in water being forced
from the gel'”® Mentioning the absorbtive properties of the gfelcan in the same manner
absorb the solvents water or pH modified solutions. This property was taken into advantage
by the conservation specialists to treat the difficult surfaces where dirt or other foreign
material is trappeddbh on the surface and in the structure of the material. Considering
both syneresis and adsorbtion properties of the aqueous rigid gels are capable of
producing a washing effect. At first the gel releases the cleaning solvent into the
structure of the treated material, dissolves the dir or other unoriginal material. The
dissolved material is then dragged back into the Ael. a solvent gel it contains a
suffcuent advantege over the polyacrylate solvent gels nangty/gels do not require a
surface rinsing proceeudre after treatment. The cleaning effect produced by the gel can be
regualted by the means of surface contact time and the concentration of dry product used
for gel preparation-"®

In presentthere are three products available for rigid gel preparation: Agar, Agarose. Agar is

a gum derived from the cell walls of a species of red algae of the Gelidium or Gracilaria

2Emma A. Schmitt. An xamation of the Working Properties of Agarose Gels or Textile Conservation, School
of Culture!and Creative Arts, University @lasgowAugust21,2014, Antwerp University: Natalie Saez

Ortega

Emma A. Schmitt. An examination of the Working Propertie&gsrose Gels or Textile Conservation, School
of Culture and Creative Arts, University Of Glasgow, August 21, 2014 , p14 Antwerp University: Natalie Saez

Ortega
"p_Cremonesi, Rigid Gels and Enzyme Cleaning, New Insights into the
Cleaning of PaintingsBrc eedi ngs from the Cleaning 2010 Internati

Valencia and Museum Conservation Institute Edited by M. F. Mecklenburg, A. E. Charola,and R. J. Koestler,
Smithsonian Schoolry PressWashington d.c.2013

™Emma A. Schmitt. A examination of the Working Properties of Agarose Gels or Textile Conservation,
School of Culture and Creative Arts, University @asgow,August21,2014, p14 Antwerp University:

Natalie Saez Ortega

%Aqueous Cleaning Systems, introductory lectoyeNatalie Saez Ortega, University of Atwerp, May

2016
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families. It is composed of two polysaccharides: 70% of agarose and 30 %afemm'’’

The agarose is the main component responsible for the gelation properties of the agar gel,
thus in purified form, it represents a higher quality gel, having a more uniform capillary
structure distribution than Agar. The uniformity of thergs(capillaries) provide gel with a
more even moisture release and better interaction with the treated mé&terial.

Such factors as retension and diffussion rates related to the working action of Agar gel are
directly related to the porosity andre size in the gel. The fine pores of the gel produce a
low retention and a slow diffusion of the cleaning liquid, while large pore size produces the
exactly opposite effect. The pore size is in turn regulated through concentrations of the dry
gel prauct in water solution. The overall percentage range can be accounted fo5% %

v/v of dry gel powder in water. The largest pore size is attaineeR® toncentration. By
increasing the concentration to 6 % will produce a more rigid gel with afieryporous

structure1”®

%

{ ~ \
X 5= :
I

8% 1.01kV 50000x 1 pm +—i

147KV 50000x 1 pm

5

Figure 33 2% Agarose Figure 34 6% Aggarose

Considering the preparation process, gelation mechanism of agarose, according to Lonza,
i nvol ves Ashi fto fr om deublerhalim thdahe initabstages ofn s

gelation, and then to bundles of double helices in the final Sf&ge.

7 Cindy Lee ScotfThe Use of Agar as a Solvent Gel In Objects Conservation , AIC Objects Specialty Group
Postprints, Vol. 19, 201&ttp://resources.conservatias.org/osgpostprints/wp
contentlploads/sites/8/2014/12/0sg008.pdf

"®aqueous Cleaning Systems, introductory lecture by Natalie Saez Ortega, University of Atwerp, May
2016

"°Aqueous Cleaning Systems, introductory lecture by Natalie Saez Ortega, University of Atwerp, May
2016

18Cindy Lee Scott, The Use of Agar as a Solvent Gel In Objects Conservation , AIC Objects Specialty Group
Postprints, Vol. 19, 2012, http://resources.conservatoarg/osepostprints/wp
content/uploads/sites/8/2014/12/osg@®pdf
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Figure 35. lllustration of coili helix transition

The preparation of agar gels starts from the mixing of dry product in water, producing a
sof'®!. The sol is then heated in a microwave under88alegrees Celsius , which allows to

melt the powder into the water. As sol is heated in the microwave it is important to control
the heating process, checking the mixture every 20 or 30 selewimd) heating process until

the suspension starts to boil. The liquid is afterwards pored into a silicone tray and left to
cool down and form a rigid gel. The bjey) process is reversible and can be repeated several
times without loosing the workingpperties of the géf?

The application and working action of the gel is determined by the ability of the gel to
properly wet onto the surface. The latter feature has been indicated during the introductory
course and cleaning workshop held at Antwerp Usitye The cleaning test was done on a
varnished oil painting prepared on MDF board. The varnish of the painting has been fire
damaged and was decided to be removed. The painting was treated with a 3% agarose gel
loaded with isopropanol solvent. The gehs placed on the surface of the painting for 18
minutes. During the working action of the gel, it was noticed that isopropanol solvent started
to accumulate on the boarders of the testing areas. After the gel was removed the surface
exhibited an aureolef destructured varnish. The center of the cleaning area has been slightly
crazed which allowed presuming that the gel has not attained a proper contact with the surface
due to the low permeability of varnish. In general, more testing is required tp thiid

efficiency of agar gels on easel paintings; however, it is likely to presume that this method is

8150l is a cobidal dispersion containing small solid particles dispersed in a liquid environment, for
example ink.

8 2aqueous Cleaning Systems, introductory lecture by Natalie Saez Ortega, University of Atwerp, May
2016
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mostly compatible with more permeable (porous) surfaces like textiles and wall paintings.

Figure 36 and 37to prepare the solvent gel aggaregas imbedded into isoporpanol

for 5 minutes and afterwards tranfered to the pai

)

Figure 38 and 39 Cel aning process , after 18 minutes of v

d) Tissue gel cleaning

Pointing od the main limitations of solvent and solvent gel cleaning, specialist in the
conservation field has been concermath ideaof development of method that would answer

the curtail requirements of surface cleaning including solvent capillarity flow diodidn

control and at the same time would be effective to remove the degraded varnish and dirt
materials while leaving the oil substrate unaffected in short and long term perspéctive.

One of the innovative methods pursuing the mentioned criteria lesmsrbeently introduced

in Estonia through the work of SRAL conservation institute. Harnessing the advantages of
using a gelled solvent and minimizing the disadvantages of gel clearance is an underpinning

concept for SRALOGs t i simpregnatewith delkilosk ethieqoelled T |

183 Gwendoline R. Fife, Jos Van OcBascha StabikNada MiedemaKate SeymoyrRe n® Hoppenbr ouw
A package deal: the development of tissue gel composite cleaning at &AL,
https://nigulistemuuseum.ekm.eeAspntent/uploads/sites/6/2016/05/G Rfe-A-packagedeal.pdf
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organic solvents are applied to the varnished paint surface to swell, dissolve, and absorb the
non-original coatings®*

The solvent (or mixture of choice) is selected according to the regular safety margin tests
performedusing swabs and free solvent. The chosen solvent is then gelled by adding 2 to 4
percent by weight of cellulose ether, typically Klucel G (hydroxypropyl cellulose). The gel is
used to impregnate a specific tissue, small sections of which arestited on the painting to
indicate the optimum length of contact time for dissolution of the degraded covering material,
or desired fAcleaning |l evelo. I n general , tF
the average of 60 seconds, during vahiicne it may, or may not, be covered with a Melinex
insulation foil to further reduce solvent evaporation from the system. During this working
period, the tissue remains setransparent and wet, allowing some monitoring of the cleaning
process as the dislored varnish residues (and sometimes also the old retouching and
overpaints) can be seen dissolving into the tissue gel composite. After this working period, a
second dry absorbent tissue is placed directly above the first tissue and gently pregsad usin
sponge roller or metal spoon to absorb the-oginal materials and gel. The pack of tissues

and absorbed materials is then lifted from the cleaned painting surface and remaining residues
are rolled with a dry swal{®

Considering the residue issuegtlageing tests performed on Klucel G have indicated
relatively stable, and although any residues left on the paint surface may undergo some
yellowing, it critically maintains its solubility behavior and is inert with regards to any
chemical effect it mapave on the original paint surfat® The visual impact of Klucel G of
residues after cleaning is also minimal whereas other cellulose ethers such as methyl cellulose
might slightly alter the surface, giving it an extra glante.

Cleaning in contextofpant i ng ASaint John the Baptisto
The degraded varnish | ayers covering the i
amounts of oxidized groups produced during the aging process will most likely respond to the

action of alcohol solvents. The fragmahtérst layer of varnish, however, presents a

% same
185 Gwendoline R. Fife, Jos Van OcBascha StabikNada MiedemaKate SeymourR e n ®
Hoppenbrouwers, A package deal: the development of tissue gel composite cleaning @22 GHRAL
https://nigulistemuuseum.ekm.eeAgpntent/uploads/sites/6/2016/05/GRfe-A-packagedeal.pdf

186 Feller, R.L., and M. Wilt. 199CEvaluation of cellulose ethers for conservatiGetty Publications
http://www.getty.edu/conservation/publications/pdf_publications/etherstpdhtioned in G. R. Fife, J. Van

Och B. Stabik A package deal: the development of tissue gel composite cleaning at 384,

187 Issues of paint surface stabilization using cellulose ethers, consultations with conservator Caroline

de Wilde , Antwerp University, 10 march 2016.
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cleaning difficulty in a sense that it contains material other than soft resin varnish. It can be
presumed that the protein component can resist the solvent cleaning. For this reason, it is
reasonable to plong the action of the solvent and accompany it with a detergency effect.
Carbopol solvent gels answer this requirement and should be employed. During cleaning
action, the solvent will dissolve the bulk material (resin) while the immiscible patéifpy

will be dragged into the gel by the means of detergency éffect.

Considering the second varnish is considerably dark and blanched it is difficult to determine
when the substrate contains retouching, dirt or fragile parts of original patihis Bense, it

is also advisable to use the solvent gel as a more controlled and gradual system that will slow
down the cleaning action of the solvent in order to attain a more accurate observation of the
cleaning process. The cleaning will start withie of safety margin cleaning tests to find the

safest and most efficient cleaning tool.

188 Detergeny effect will provided by ethomeen C25 thaat will surround the protein and form a

mol ecul ar Atrapih that wil |l al ow to drag it into

72



6.4  Reintegration of paint losses

The develpment of conservation attitudesltaly

During the late 19th century the state of conservation theory exhibited aafeinattitude

and pracatical approach. In the 1930s the conservation of the artworks distinctively from
conservation of architecture was still the matter of arts and crafts. One of the main
representatives of this attitude were Count Se&mrdo anchis followers. The general
concept of conservation was to restore the
complete reintegrative retouching and overpainting extending outside the loss areas. Initially,
this standpoint emerged from ideas obMt le Duc and was subscribed by Giovanni Sécco
Suardo as well as by most specialists of that time including Famous restorers and academic
painters like Gaetano Bianchi and Giuseppe Molteni. In -B&0 Bianchi uncovered
Giottoods w a ke IBardp chapel tand nngGantai Aroset ih  Florence and made
additions to and over painted the fragments in aimeedieval painting style. His work was
greatly admired up to 1920 but was strongly criticized afterw&id.

On the other hand, there existed achaological restoration approach which was related to

the work of Giovanni Batista Cavalcaselle. From the standpoint of Cavacaselle, the artwork
like mural, painting, or mosaic was, first of all, a historical document, where cognitive value
took precdence, frequently at the expense of the aesthetical appreciation of the artwork. The
Atrue stateo or the condition of aut hent i
alterations including damage and patina. Basing on this new concept the imsjon@atess

implied minimal intervention and carried mostly a preservative character. Under guidance
and supervision of Cavalcaselle in 188861 the same Gaetano Bianchi , by restoring the
wall paintings of Pierro de La Francesca in the choir ofdtsaan church in Arezzo, made

no extensive additions to the original painting and restricted the intervention to filling the

| osses with plaster which was afterwards
filling were afterwards overpainteglring the following restoration of the chapel in 1960 by
Leonetto Tintori with an d8dition of anothe
The aesthetical and historical theoretical bifurcations of the 19th century were eventually

balanced out in the essays of CesaranBi, who was appointed the head of a newly

189 Ursula Sch d ISaub. Teoria e methodologia del restauro . Italian contributions to congeeiwat

theory and practice: Conservation and preservation: Interactions between Theory and practice , In memoriam
Alois Reigl (18581905) M. S. Falser , W. Lipp, A. Tomszewski, Vienna ,Austriag;:223April 2008, p 81
82

190 Same
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establishednstituto Centrale Del Restauion Rome on 1939. TeoriAtdee pub
Re s t aemergeadfrom Brandi's of essays published in 1483.

Based on Gestalt phil ostbeprlgwas théndistin€tioncobartwogko i n t
from the regular craftsmanship objects. The main difference according to Brandi consisted in
the fact that artwork is not the collectiol
The material of the artwh, in this sense, plays only a secondary role while the image takes
precedence. Basi ng o0 namethodslogidali mhoment irewhictether e s
work of art is appreciated in its material form and historical and aesthetical duality, with a
view to transmi t¥? Bydescriting relations hetveeh matenial @nd the
image Brandi statedthdb n | y t he mat er i Tk statement neans that thet o r ¢
material form of work of art must necessarily take precedence bedtauspresents a
transmitter of the image and thus guarantees its perception within human consciousness. But
the physical medium to which the transition is entrusted does not accompany it, on contrary it
coextensive with it. Thus it is not a question often@l on one hand and the image on the
other.'

The second axiom of Brandi stateBRestoration must aim to reestablish the potential

unity of the work of art without producing and artistic and historical forgery and
without erasing evg trace of passage of time left on the work offial?

Apart from image transmitter the material substance of art work is a witness of time passage
and exists in two time moments simultaneously. In first the object exists in the past, at the
momentof completion, and the second exists in the historical present. In terms of Brandian
theory, the restoration is a process that legitimates the historical passage of the object. On a
practical scal e, such dAti me p arpasateatians amd e me
natural ageing effects of material, which are legitimate as long as they do not take precedence
over the aesthetic requirements of the artwork. If one to remove the evidence of time passage
by making the appearance of 1-t#ntury pating look as new, or vise versa, a historical
forgery will be produced-*°

Considering the aesthetical requirement, connected to the issue of reconstruction and past
additions. From historical requirements, addition is legitimate as an element of imateria

history, as along as it does not go in conflict with the aesthetical component of the art work.

1ol C. Brandi, heory of Restoration I: Historical and Philosophical Issues in the Conservation of Cultural

Heritage, N.S. Price , N. Kirby Talley, Getty Conservation Institute 1996-339
192 Same
193 Same
1od Same
195 Same
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A reconstruction, on the other hand, seeks to reshape the work art, intervening with the
creative processes that had originally taken place. By doitigesreconstruction merges the

present and past moments and apart from producing an aesthetical forgery it also eliminates
the evidence of time passage of the object, and by doing so it additionally produces a

historical forgery*

6.4.1 Reintegration of losse i n context of C. Brandi AT e
Considering the Brandian principle that the artwork transmits the image through the material,
the artwork can not be understood as a collection of parts but rather as a holistic entity were
the potentialunity exists in its every piece and the object as a damaged entity continues to
exist. For Brandi lacuna is not merely a structural loss but an independent element in the
pai nti ng, wHistucbbs the figurativerphttgfin oA t he p ealeatdssang b
certain boundary between the image and itself. Inside this twofold relation, the lacunae exists
as a foreground element and the painting itself is pushed to the background. From this
perspective the main issueas stated by Brandiconsistsnot inAwh a t is | ost b
i nserted i nahpwypsua impactart tleelagpreciation of the artwork becomes the
main aspect of lacunae. The inappropriate insertion can be referred both to the empty space of
loss and inappropriately insertegtauching.**’

Following the Brandi concept, Paolo Moras and Laura and Paul Philippot stated that
retouching is a matter of critical interpretation, justifiable as long as it helps to see the
potential unity within the fragments of the art object. sTimplies thatAi nt er vent i on
stop where t he, thug pemtegnatios ias a lenayal precédure should be
limited to treating the loss in such a way that instead of coming forward as an independent
element of painting, lacuna should beutralized and become the part of the background. In
addition, the historical requirement implies that the retouching should remain distinguishable
from the original work, as an evidence of critical interpretation, although remaining

integrated withhe formal tonality of the work %

1%¢. Brandi , Theory of Restoration I: Histori@nd Philosophical Issues in the Conservation of Cultural
Heritage, N.S. Price , N. Kirby Talley, Getty Conservation Institute 1996, -p839

17 Same

%P Mora, L mora, P Philippot, Problems of Presentation , Historical and Philosophical issues in
conservation of cultural heritage , The gettu conservation institute , Loss Angeles 199635g 343
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Methodology

Considering the painting presents losses of different types it is important that reintegration be
adapted while respecting the both historical and aesthetical requirement of the painting. To a
avoid resorting to hypotheses and restore maximum presence and unity of painting the
retouching should proceed within a coherent system . To attain this purpose it is generally
advisable to proceed progressively starting from the paint wear and abrasidmsephésent

a minor disturbance of the painting and proceed forward to the state where larger losses can
be assessed. Then it is important to determine which of the losses can be reconstructed and
which not. The latter should be consequently treatestich a way that the restored image is
disturbed as little as possibleThe reconstruction of limited losses is justified by the potential
unity of the surrounding paint remains Vvisi
the course of reconsiction. For areas of larger paint loses located both outsides and in the
important figurative parts of the painting, it is particularly advicible to use Tratteggio
technique'®® According to Moras and Philoppot reconstruction in tratteggio cefisistn
transposing the modeling and drawing of a painting into a system of hatchings based on
the principle of ??Thetwo nhin purpssesaf tratefgio tomsists &n.
deferentating the retouching area from the original painting esepting conservator from
personal expression. The latter is achieved by restraining the retouching process to pure
mechanical work and preventing the restorer from imitating the lines or brushstrokes of the
original source. It is, however, important fie restorer, to achieve the most complete and
rigorous reintegration®by working through t
I n application t o painting ASaint John
and losses located in in the dark areas aftpa&an be reintegrated using a complete
reintegration method as the potential unity in these areas still remain visible. in the large
structural loss area located in the lower left section of the painting the potential unity of
the fragnent of the main layer is lost and requires another retouching technique, in order to
avoid a subjdove reintegrationTrattegio in this sense satisfactorily answeres the aesthetic

creterial and avoids a subjective interpretation of the fragmen

Maimeri Varnish retoching colors

199p Mora, L mora, P Philippot, Problems of Presentation , Historical and Philosophical issues in

conservation of cultural heritage , Thdtgeconservation institute , Loss Angeles 1996., p3&8.
2%same
*1same
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According to Maimeri Gruppo, the Varnish Colors are a mixture of pure, authentic, lightfast
pigments mixed with mastic resin and refined hydrocarbon solvents. Mastic is a triterpenoid
resin derived from the sap oftieee, Pistacia Lentiscus. According to research conducted by
CCl revealed that the solvent was likelpiaene on ginene. However, in 2000 Safety Data
Sheet stated that Maimeri cadocontained naphtha benzefé.

Maimeri Varnish Colors are initiallsoluble in a range of solvents including low aromatic
mineral spirits, xylene, toluene, isopropancin&thoxy 2propanol. During the application,

the process the gloss of the retouching can be modified by the meahsigfures including

fast evaporatng solvent and a similar triterpenoid varnish. The solvent admixtuaie a@s
toluene allows producing nmore mat appearance of retoucahhile the addition of resin
produces a more saturated and glossy appearartve pdint >

The main issue of aging diis type of retouching consists oélipwing of mastic media in

the paint®

292 Charlotte Seifen AmeringeMaimeri Restauro Varnish Colourainting Conservation Catalog
Volume llII: Inpainting, Catherine A. Metzger, The Paintings Specialty Group éfittegican Institute for
Conservation, p 19397

293 same

2% same
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6.5 Varnishing

6.5.1 General considerations for choise of varnish

Historical

The varnishes are frequently mentioned in th a7d 18" century historical treatises and are
known for treir role as a unifying and color saturation media intentionally applied by the
painters on the final stage of making of the paintffigihe varnishes used for the surface
coating application were generally spirit or oil based and included a number ohddfaual
resins as. The fist attempt to reestablish
Charles Eastlake. Historical varnish reconstructions made by Eastlake had led him to a
conclusion that originally historical varnishes had warm dawikying tone. Theconclusion

of this research has led to the use of oleoresinous varnishes or pigment containing, tinted
varni shes to provide the painting with Ao
aesthetical requirements related to the aptidinaof the varnish are reflected in Paolo

Palomino's descriptioff®

When it has been varnished by someone who does not know how it should be done, and
especially if the varnish is clouded (as happens with balsam varnish), or if it has been washed
with waer, which tends to leave the whole canvas the colour of ashes; or if the varnish is very
heavy and brilliant, preventing the picture being enjoyed, although to those who know little
this seems the greatest perfection. It should, of course, be the cotiterit [the colour] be

saturated but not reflect lighit”

I n contrast to Eastlakeds conclusi on, it
uniformity provided by the saturation effect of are the crucial varnish application
requirements that weriginally followed by the previous artist of 17th and 18th century.

The more recent research was done in 1994. Dr. Carlyle, using several historic recipes, had
mixed up a number of varnish solutions as close to the original recipes as was possible in th

modern age. She pointed out that over the years resin sources have changed, in some cases

0.0 J trjiys ste@v o |5 § dafQfifdzdip IS §J.RQ 1 Ols j ¢z B getirfds 3 § s o
douffte] ofsH.] B i yseéts?2, ftsH tjHOCYdJ P20p210,p296-B05B dzd € 50 O, 1
2% Alan Phenix and Joyce Townsend , A brief survey of historical Veesjs Conservation of Easel Paintings

Joice Hill Stoner , Rebecca Rushfield ,2012, p259

2" Same
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quite dramatically, thus even her varnishes may not have had the same exact working
properties, appearance, coloration as those originally?d3ed.

Aesthetical

Corsidering the previous interventions taken place on the surface of the painting it is
important to consider the structural as well as aesthetical alteration of the paint film. For
AJohn the Baptistfn this issue essltedfrerhrauge d t c
cleaning interventions. Applying a new varnish will render the colors with saturation and will
allow to certain extent recover the lighting effect of the picture and distinguish details that
were not visible, due to the poor preservastate of the paint®®

Technical : isolation

Considering the paint layer has suffered a total overcleaning damage the conservation
process will include a numerous retouching to retrieve the coherence of paint material. Thus
an isolative coating will baplied to isolate original material and increase the reversibility of

the retouching paint. In order to further integrate the retouching layer, a final coating is most
likely will be applied. Considering the lofigrm preservation issue, both of the vsin
coatings wi || protect the surface of the
abrasions, stains, and vandalism, as well as reduce the atmospheric agent influence, thus

buffering the aging processes of the pafii

6.5.2 Choice of resin

Dammar varnish

Dammar varnista tritrerpinoid resin extracted from plants Dipterocarpoideae subfamily of
the Dipterocarpaceae family. It was first described as a painting varnish by an apothecary
Freidrich Lucanus in 1828. It is a low molecular gigiresin with a high refractive index of
1.539. Dammar exhibits superior visual properties as a painting and conservation varnish. For
conservation use, the liquid dammar varnishes can be found in various forms and gloss

grades.?*!

208 Varnishes: Authenticity and Permanen8eptember 120, 1994, OttawaConference Reviews,

Column Editor: Mary Piper Houg, WAAC Newsletteévolume 17 Number 1, Jan 1995, p.28

209 W. H. Samet Selecting a varnish , Historical considerations , submettied 1996, Surface Coatings ,
Painting conservation catalogue, Volume 1, Wendy Samet, AIC, 1998 ,p 6

210 W. H. Samet Selecting a varnish , Hisr i c a | considerations , submet
21| MrezilLe, Low molecular weight varnishes , Dammar varnish, submettied 1996, Surface Coatings ,
Painting conservation catalogue, Volume 1, Wendy Samet, AIC, 1998 ,63
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On preparation, staggammar is well soluble in aromatic and aliphatic hydrocarbons. On
aging, they become more insoluble and require alcohols feantgshing.2*?

Historically this varnish was priced for its visual properties durability and yellowing
resistance superior tmastic resin. However as a triterpinoid resin Dammar exhibits a
high yellowing capacity than the | ow mol ec!
90, Laropal RB 0 and Re g?@Mhe ¢estiig ddné %odexamine the ageing properties

of dammar has indicated that after the 15 years the dammar exhibit a trace of yellowing
while LaropalR8 0 and RegalrezE %0094 exhibited nc
Rene de la Rie stated that because of this properties both mastic and dammar varnishes are
inapproprate for conservation application as they present a long term stability fSSie

pointed out that historically the use of natural resin varnishes has led to what heA called
varni shing sycl ef or conti ni ochsin suipmcHake o f
affected the paintings in terms of both structural and visual stabilitjHowever the
solution to this problem has been ref |
in Quebec . Both mastic and dammar varniheppemented with Tinuvin 292 (3% v/v of

dry resin) have exhbiited resistance to yellowing after 15 years of natural lightHging.

Laropal K-80

Laropal E K80 is a polycyclohexanone conder
weigh ketone res introduced in 1979 by BASF. It refractive index 1.529 with the gloss
parameters similar to dammar varnish. Commercially its available in form of transparent
resin |l umps whi ch can be di ssolMined i n
Spirits 145, Petroleum Benzine, Turpenti ne,
resin can be brushed effectively in mineral spirit solutions between 10% and 30%fv/w)
Same percentage or lower {18%) solutions can be used for airbrushplejations.
Possessing a high galss transition temperature 50.8 this varnish can efficiently protect the
painting from the external mechanical factors . However due to its brittleness it rapidly

22Same

M. O6MalRewi ew of Samples from the 1994 CCI Workshc
after 15 Years of Natural Ageing, p&4 https://www.caaccr.ca/files/pdf/Vol35_docl.pdf
“Byarnishes: Authenticity and Permanence, Conference Reviews, editor :M-ipghn, WAAC Newsletter
X%ume 17, Number 1, Jan 1995, p.28, http://cool.conservasoorg/waac/wn/wnl7/wn1¥/wnl7107.html
ame
2’M. O6Malley , Review of Samples from the 1994 CCI
after 15 Years of Natal Ageing, https://www.caaccr.ca/files/pdf/Vol35_docl.pdf
#8y/olume to weight
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looses structural stability and starts to cleavageOn ageing the Laropal
looses initial solubility parameters and can be only removed with alcéhols.

6.5.3 Application tools

Brushing

Brushing is a traditional method of varnish application. It is most often used for intermediate
varnishapplication or on the surfaces where no retouching is present. The later precaution is
essential as the solvent sensible retouching might be disrupted in the course of brushing
action. For brushing the painting has to be placed in a horizontalopoasito avoid
dripping and irregular spread of the varnish on the surface of the paint. The varnish can be
applied in strips placed precisely one next to another in order to produce a maximally uniform
coating?®® Other method implies a simple crs®ss application which is usually applied

for small format works?* The essential requirement for brush applicaticarnishing
consist in controlled delivering of varnish onto the surface of the painting and requires
skill and more or Ies precise amount of varnish carried on a brush. Brush dimmed in the
varnish has to contain small amount of varnish as to avoid producing an excessively thick

coating.?%2

Rubbing

The other method consists in varnish application by the means of ghkoclaylon stocking.

Both of these materials tend to release smaller quantities of varnish and evenly cover the
surface via gradual circular motion on the surface of the painting. The dry silk cloth can also
be used for leveling the varnish coating, leoer it must be remembered that leveling of
varnish using this method most often leads to additional sorption of the varnish into the paint
layer and thus must be limited®

#1°R. BarathCox , Low Molecular Weight Varnishes , Ketone Resin Varnishes , Laropal K80, submettied
1996, Surface Coatings , Painting conservation catalogue, Voluiiveddy Samet, AIC, 1998, the source
is available from author of the present thesis.

22Recommendations of MalleR e e t Hei del berg during the restorat.i
2014.

22 Nicolaus The restoration of paintings , 2007 22-323

“?same

223M. von der Goltz, Varnishing application techniques:Conservation of Easel Paintings , Joice Hill Stoner ,
Rebecca Rushfield , p 6837
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Spraying

This method implies the varnish application through spraying usilsgraying gun. This
method allows to produce thinner and more uniform varnish coating than the one produced by
brush or cloth. The other advantage of spray application is that it requires smaller amounts of
varnish to produce an even coatifg’

Varnishes can be applied using either low or high pressure methods. The low pressure guns,
usually aerosols, have operating pressure abotQ.0.Bars. They use little air but the varnish
vapor they produce is not as fine as high pressure method and may @dugteer risk of
dripping during the application process. By adjusting the spray gun above the low pressure
value allows to produce finer vapor and more uniform varnish coating using smaller amounts
of varnish. Distinctively from brushing, the spray gapplication permits working on the
difficult surface, for instance weathered and highly permeable paint films or sensitive and

mechanically unstable surface$”

Varnishing of paintindSai nt John the Baptisto

Considering the cleaning that previgusbok place on the present paint surface, it can be
presumed that the surface of the painting is very permeable, making the traditional brushing
and rubbing applications difficult due to the fact that these application methods will carry
larger amouts varnish , most of which will sink into the structure of the painting and
producing an irregular coating.

Considering the aesthetical requirements of the painting, the shades and the half tones of
the painting has to be saturated in otdemprovide the dark passages of paint with their
former depth and saturation. For this reason it is advisable to use a high refractive index
glossy varnish such as dammar. During the conservation process the varnishing will proceed
with testing using both traditional and spray application methods in order to determine the

optimal treatment method.

224K . Nicolaus, The restoration of paintings , 2007, p-323
2% same
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7. Conservation process

De-mounting

Before the intervention the fragile areaas of the paint layer wemrgorarilystabilized

from the font side of the painting usirfgter paper patches applied with3% sturgeon

glue aqueous solution. The patches were first placed on the surface of the painting and
afterwards glued from the frontside using animal glue. The treatediachaded lower

right edge, and two large areas of structural losses located in the left section of the
painting.

The canvas together with the lining support was demounted from the stretcher . The nails
were slightly lifted from cavas with acrew driver and gently pluggedt using crossbar.

By the end of this proceedure all of the nails were removed and the painting was transfereed

by four people onto the working table face down.

De-lining

The lenoleum removal intially pceeded with a test observation to determine the bahaviour

of the adhessive during the attmept to detach the lining support. The test proved that the
lining adhessive has sufficiently brittled with age and is very responisve to mechanical action
produce by carefully lifting the linoleum support and promoting detachment with dumb
flat instrument like spatula. The total detachment of linoleum ws done by slightly lifting the
linoleum and promoting the detachment by inserting hand betwieeteun and

original support.

The exposed backside of the original canvas was coverd by an uneven layer ofbyemigish

resin that in some areas had been removed almost comletely, while in other areas exhibited
lager acccumulations. The unremovedrtipn of lining adhessive was sanded down to the
original support. The sanding proceeded using sand paper of 150 and 320 grit. Areas with
the largest accumulations of resin(lining adhesive) were treated with coarser 150 grit
sandpaper until theimps an irrgularities on the surface were elminated; the remaining
resin was sanded using more fine 320 grit sand paper to expose the canvas threads. Conecting
seam was the only area remained unsanded . The dessicion to preserve the the resg coveri
of the seam was made to ensure the conection satbility between two canvas pieces in the

long term perspective.
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By the end of this this treatment the backside of original canvas has been sufficiently
exposed to allow the canvas to partially gai@ its ellasticity. For the safty and
inacsessiblity reasons part of the linign adhessive remained in the structure of the canvas

fibers.

Support structural conservation
The proceedure started with a margin test . A small pice of BEVA ambring fabric
were placed on a surface of the canvas and ironed at a atemperature arorund 70C . The
margin test showed that the nap bond produced by BEVA film has achived a asatisfactory
adhession with the original canvas despite the presencbessade residues.
The patches and taking margins were cut from the linen fabric of the same weave and density.
A part from patching a single inlay was made from the same fabric in order to level the loss
area and hide the edges visible from thetfstate of the painting .
The linen cavas margins of 15x 157 and 138 cm were placed on the canvas . The width
of overlaping strip between original and the linign canvas has been accountedsorceh.
The exact number of the strip can not be egiv as the the edges of the canvas are
considerably irregulaiThe applicatiorprocceded according to the following steps :
1. A double layer BEVA 371 film were placed on the surface of the cavas with the
tacky side (contianing the BEVA 371 adhessideyvnwards .
2. The margins of the film were ironed in small areas located close tothe edges of at a
tempeature of about 7800 C in order to fix the adhessive films in place
3. The adhessive was covered with a supporting fabric and throughfully woded
70-750 with sufficient pressure application.
This method allowed to provide a stable napbond between the oirignal and supporting
canves.
The next step was to mount the canvas on a new stretcing frame using a staple gun and a
stretchingpieler. The painting was laid face down on the flpaved with paper sheet to
avoid dirtying or dammaging the surface of the paint. The stretcher was placed on the
backside of the painting in@ncentrated position where it matched the mosif original
canvas and at the same time following the thread directidms mounting proceeded with
an initial stapling of margins ,which allowed to temporarily stabilize stretcher and original
canvas in a fixed position. The stretching atle side of the canvaswas done with a

stretching pieler and staple gun; by gradually stapling each side of the canvas starting from
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the centre and moving towards the edges the canvas was stabilized on the wooden wedge
stretcher support.

Cleaning

Before the cleaning has been undertaken, the paper patches applied from the front side on
the earlier stages of intervention process were removed after slightly moistening the filter
paper with distilled water.

Step 1: safety mangs test

The cleaning procedure of the painté§t . John the Baptisto bega
The safety margin test is a procedure done on in the least visgal@Bpainting, that allows

to predict several cleaning factors to be considerednguthe cleaning These include:
response of the varnish to various cleaning solvents , amount of covering material to be
removed , sensitivity of paint and measuringthel eani ng | evel 0 or he
should be carried out?

The surface chosen for the testing located in the lower left edge of the painting. Additional
small cleaning tests were made on &teJohn's incarnate (forearngmb incarnate area and

on |l eft angel 6s i ncarnate.

The test solvents used for the proaedwere sorted according to their swelling strength,
starting from weakest, like water and gradually proceeding towards the strongest such as
acetone. The chosen agents included: distilled water, séfi@mmonium citrate, ethanol,
acetonebenzyl éohd gel and Acetone/Ethanol 50: 50 geBoth solvents and gels were
applied using cotton swab(sJhe testing results were observed via gross observation and

stereo microscope.

226 D. Stulik, D. Miller, H. Khanjian, N. Khandekar, Solvent Gels for the Cleaning of Works of Ahe
Residue Question, Edited by Valerie Dorge; 2004, &6
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Testing area | Margin test | Margin Margin test | Margin test | Margin test| Margin test +
test + angel| Green
incarnate elements
Lamb
incarnate

Question/ Destilled Saliva Triamonium | Triamonium | Ethanol Acetone

solvent water citrate 2% citrate 3%

Number of | 1 1 1 1 3 3

swabs used

Was the | No No No No Yes Yes

upper varnish

removed?

Was the lower| No No No No Partially Slightly

layer of

varnish

removed ?

Was the | Partially Yes Yes Yes Yes Yes

surface  dirt

removed?

Was there any| No No No No No No

sign of the

pigment loss?

Was there any| No No No No No No

visible

alteration  of

the surface?

Was there any| No No No No No No

paint removed
by mechanical
action of the

swab ?

Table 3. Evaluation table for free solvents.
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Teas area Margin test Margin test,

Question/ solvent Ethanol/acetone Benzyl alcohol gel
gel

Number of cleaning| 6 5

swabs

Was  the upper | No No

varnish removed?

Was the lower layer| (There was nq (There was ng
of varnish removed? | lower varnish in| lower varnish in

the tested area) | the tested area)

Was the surface dirt | Partially Yes
removed?
Was there any sign of| No No

the pigment loss?

Was there any visible| No No

alteration of the

surface?
Was there any paint| Uncertain , the No
removed by | swab exhibited &

mechanical action of| tint that reminded

the swab ? of pigment.

Table 4.Solvent gel evaluation table

Result interpretation and conclusion

Cleaning liquids includingriammonium ad saliva had only removed the surface dirt and
exhibited no effect on the varnis@ther cleaningagents including acetone, etharasid

solvent gels had successfully removed the superficial dirt from the surface, as well as
dissolved thedegraded upper varnish coatinghe lower varnish was occasionally
encounteed during the cleaning tests. It was found that ltheer varnish satisfatory
responds on the action of ethanol although an additional mechanicalor ki i s r eq
remove it.

Considering the effects on the original paint paint surface , the observation of the swabs
under the light microscope haslicated tht some pigmented material was removed by

acetoneethanol gel test. This material could possibly be a retouching or the original paint.
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The attempt to indicate the presence of retouching layers on the surface of the painting has
failed due to theoiled and degraded dark varnish covering.

The removal of the varnish layer require® awabs of free solvent and65of solvent gel.

The gel cleaning required extreBZwabs to clear the surface from the gel residues.

The exposed surface of the pawvas expectedly blanched due to the oil medium erosion. The
later aspect of the surface was most certainly produced earlier, in result of strong cleaning
agent application during the previous intervention.

The major difficulty of the present cleaningnsisted in lack of control over the cleaning
process. The upper varnish material together with the dirt exhibited a dark brown colour
which was similar to the colour of original paint. In order to avoid possible damage in the
dark paint areas it wadecided to remove only the part of the varnish with a controlled

system like benzyl alcohol solvent gel.

Step 2 : removal of the upper varnish layer (Background, lamb incarnate)
The cleaning of the upper varnish layer began with benzyl alcgélol
Recipe:

1. 2g Carbopol 980/940

2. 20 ml Ethomeen c 25

3. 100 ml benzyl alcohol

4. 15ml water

Clearance : isopropanol/white spirit 50°50

During the cleaning with benzyl alcohol gel, the larger part of the upper varnish layer was
removed. The observationder the UV light has indicated a considerable amount of varnish
still present on the surface of the painting , confirming that the paint surface was not fully
exposed . The additional light microscope observation of the swabs indicated no evident
traces of pigment present on the swabs. It is also important to mention that the varnish
coating was thicker in the background areas and thinner in the incarnate areas. In addition the
Carbopol gel cleaning presented handling difficulties, as it redjairconsiderable amounts

of rinsing solvent to clear the surface of the painting, which increased the risk of paint

surface exposure to the solvent action.

22TN. Unmney , S. Rivers , Conservation of furnitutdorbert S. BagButterworthHeinemanr2003, p 556

88



By the end of this cleaning phase upper layer and small part of lower layenishwaas
removed from the background and lamb incarnate areas. The exposed surface exhibited two
features:
1 Randomly spread fragments of the first varnish , which were most prominently
visible in the lighter parts of the painting
1 Numerous paint lages in both upper and lower part of the painting. The presumption
that the paint damage was produced by the present cleaning was dismissed , as the
damage pattern exposed in the lower part of the paffitihgd the same character as
the damage prest in the upper section of the paint surface , which was readable
through the varnish before the cleaning was undertaken . In addition the UV light
observation indicated a considerable amount of varnish present in the damaged areas
thus confirmingthat a thin layer of varnish still remaining on the surface of the

painting.

Step3:StJohsand an angel 6s incarnate cleaning
Following previous strategy, the upper varnish layer was carefully removed with benzyl
alcohol gel. In the course of cleagia thin red and brown layers of paint were found
underneath the varnish layer. The color and tonal dissonance between these layer and original
paint surface allowed to conclude that the present layers represented retouching applied in the
course of preus intervention. Considering the evident visual disharmony of these materials

with the surrounding paint they were removed together with the varnish.

1 The exposed lower layer of varnish exhibited a minimal response to the benzyl alcohol
gel. Pointingout the limitation of Carbopol gels, consisted in the free solvent application
by the end of the cleaning process it was decided to remove the lower varnish using free
ethanol only. Considering the possible instability of the darker areas of the ircarnat
was decided to completely remove the varnish layer in the highlights areas while
leaving the darker parts partially covered. The cleaning of lower varnish layer was done
using small swabs (aboutI®mm in length). Every fragment of varnishsn@moved
separately to avoid damaging the surrounding less covered areas of paint areas. The lower
solubility of varnish could have consisted in the presence of protein material in the
painting which on ageing crosslinks and is harder to ldissdhe other reason could

“?Before the claning the lower part of the vanrish was heavily crazed, preventing the observation of the paint
surface underneath the varnish layer.
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have consisted in the ion migration from the lead white paint layer that formed a

stronger ionic bonds with the varnish layer.

Figure40. The final stage of of Step 3. The surface on the lower right p#hregfainting was saturated with
dammar resin varnish prepared 1:1 proportion ubiegskaya palitraliguid dammar varnish and white

spirit.

Step 4Varnish removal

The previous cleaning phases have removed most of the old degraded varnigi frater

the surface of paint, however leaving considerable amountsawfishresidues behind. It

was especially prominent in the St. John and angel incarnates. The next step was to conduct
a selective cleaning, in order to remove most promimistortions (especially evident in

the incarnate areas) and achieve amoreni f or miAi apperance of the
The difficulty of residues removal consisted in the fact that most of them were left after
the less soluble first varnish layerequiring ethanol and much cleaning effort to dissolve

it. To provide a minimal exposure of the surface to ethanol the alternative supporting tools

were used.
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Tissue gel cleaning
By the time this cleaning phase had been preformed, a new cleartimgdmeas introduced

through the series of lectures and clening workshops held in Niguliste Museum. Course
instructor Gwendoline Fife a member of SRAL conservation

The tissue gel cleaning starts from preparing a solvent gel from 2 % &l
(hydroxypropyl cellulose) admixtured and a cleaning solvent; in this case 2% was added to
ethanol. The gel is used to impregnate a specific tissue, small sections of which are then tested
on the painting to indicate the optimum length of contawnt for dissolution of the degraded,
nonori gi nal covering material, and finding ¢
the gel impregnated pad was held on the surface for 60 to 80 seconds under the Melinex
foil to reduce the evaporatiorate of the solvent and promote the cleaning action. During
this working period the tissue remains seéransparent and wet, allowing some monitoring of

the cleaning process as the discolored varnish residues (and sometimes also the old retouching
and overpaints) can be seen dissolving into the tigmlecomposite. After this working

period, a second dry absorbent tissue was placed directly above the first tissue and gently
pressed using a metal spoon to absorb theonigimal materials and gel. Theack of tissues

and absorbed materials are then lifted from the cleaned painting sUifi@ckeager part of the

lower varnish did not come off together with the tissue gelwasdremoved by cotton

swab loaded with isopropan@f’

Figure41.Before treanent FiguredZhe example of tissue

gel clenined surface

229 Gwendoline R. Fife, Jos Van OcBascha StabikNada MiedemaKate SeymourR e n ®

Hoppenbrouwers, A package deile development of tissue gel composite cleaning at SRA11,
https://nigulistemuuseum.ekm.eeAspntent/.../sites/.../G.FEife-A-packagedeal.pdf
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Figure43. Description of the tissue gel cleaning process

Cyclomethicone methicone cleaning

Some of the remaning varnish residues removed by a combinated method including
semipermeable cyclomethicone solvent barrier that waed to restrain the cleaning action

of the ethanol solvent.

AiCyctbmeone. 6 al shigh mkaleoulamweighs voRtde,cyclic siloxah®.It

is a high molecular weight silicone based solvent that is immiscible with water. It has a
very low surface tension and can be easily spread over low surface energy surface like
oil paint and varnish. Cyclomethicone evaporates slowly, a working property that lends well
to use it as a masking agéht.n other words it creates a sepgmeable liquid film that

can be used to restrain the solvents contacting with surface of the paint in the similar way as
Japanese paper is used to restrains the sorption of the cleaning solvent into the structure of
wall painting during the cleaning®*The restriction of the diffusion rate allows to remove

gradually without disrupting the underlying layers. For the present painting the

230 R Wolber , clening Workshop ,video recording , Icon Book & Paper Group chanel, Youtube.
com
231 M. Sullivan, S. BrogdotGrantham, and K. Taira , Conservation New Approaches to Cleaning Works

of Art on Paper and Photographs, Winterthur/University of Delaware Program in Art, 2014
http://cool.conservations.org/anagpic/2014pdf/anagpic2014 _sullivetal paper.pdf
232 Cleaning of Wall Paintings, recommendations of Sarah de Smet , Artesis Hogeschool Antwerp, 2012
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Cyclomethicone was spread over the surface with a dripper and the pure ethanol was used
to clean the surfacehrobugh the liqguid mask formed on the surface of the painting. By the
end of this procedure, the remaining parts of the varnish were further thinned in the dark paint

areas and allowed to achieve a more uniform appearance of the surface.

Step 4: Mechanal removal of stains and varnish residues from the incarnate areas

After the incarnate areas had attained a certain degree of visual uniformity, the only issue was
the presence of small stains and hardly soluble small varnish residues, which distarbed th
appearance of highlights of figures. Both of these materials were removed using a combined
clening method. At first they were slightly softened with ethanol and afterwards removed
by the means of scalpel. During the cleaning process it disvered that part of the
stains present in the painting have merged with the paint surface and thus removing them

would damage the underlying paint.

Removing of old restoration materials

The white water soluble putty filled in the tedocated in the lower left sectionof the
painting was removed by a combined method including moistening and dry mechanical
removal. The surface of the putty was moistened through the application of water gel
prepared with 4% of Klucel G whichaw applieds a poulticefrom the front side of the
painting and was left to swell the putty for 20 minutes. Aftertihie theputty has been
removed with palette knife.

Intermediate varnish application

After the clening process it was attemptedpply the intermediate varnish by the means of
varnish impregnated piece of fabric ( piece of nylon stockings). The varnish solution was
prepared usingdN e v s k a y a ligidadamnar \ardish and artist grade white spirit in
proportion 1:1. Th varnish coating produced by this application method has been proved
unsatisfactory as most of the varnish has sorbed into the substrate and generally produced a
very uneven , patchy appearance of the surface. The coating was afterwards reomoved fr
the surface using artistdés grade white spir
During the second varnish applicatiolow pressure spraying equipment was used and the
mixture was adjusted to 1:3 proportionsaime dammar varnish and artisade white spirit.

This application methodroduced a considerably more uniform coating; however, the
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produced varnish vapor was too dense. This feature produced difficulties with applicatio
control uneven varnish layer, larger amounts of varagg#lied on lhe surface andripping.

The excessivg thick areas of varnish coating and dripping were thinned with a piece of
nylon stockings dimmed in artist grade white spirit and a second varnish coating was applied
by the means of high pressure spraying equipment with the same varnish k& 3urface
produced by last varnishing attempt allowed to achieve a uniform appearance of the paint

surface.

Figure44. The intermediate varnish application

By the end of this intervention phase the paint surface was covered with a uniforrh varnis
coating which allowed to reveal some of the landscape elements located behind the figure
of Saint John, bring forward the heavily damaged plant elements located in the lower
part of the painting and making figurative elements conditleranore readable. The
varnishing of painting Saint John the Baptist allowed to ones again evaluate the preservation
state of the painting. It seems that the right leg of Saint John has been over cleaned to
the state when the first line dfet figure along with corrections became visible have
become visible. On the other hand the observation of the figures after the varnishing has
confirmed the possibility of recovering the
On the other hand the present vanimg has produced a thick varnish layer, which exhibits a
higher tendency to age and greater structural instability. None the less a highly permeable
and | arge format painting |ike ASaint Jolt
surfa@ by applying a thin layer of varnish , thus the present thickness of the varnish is

fully justified by the surface requirements of the painting.
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Figure45. Photo of painting ASaint John the Baptisto af
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Filling putty
The strutural losses of paint and preparation layer were filled with white putty prepared from
the following material s: sturgeon Nelskaga 5 % |
Pal ilinsea il .
The preparation procedure included following steps:
1. A small portion of 5% hot sturgeon glue was poured on the hand palm
The hand palm is precisely used to keep the glue warm. The warm glue exhibits an improved
penetration and gluing ability.
2. The glue was mixed aeye measured amount of chabkotluce a thick flexible
paste
3. The Gluechalk paste was added with a small portion of honey , used as
plasticizing agent

4. A drop of linseed oil is added to improve the mechanical strength of putty

The putty was applied into the structural l@ssas with palette knife and polished down to
the level of original paint surface using palette knife. The excess of the putty on surrounding

surface was slightly moistened and removed mechanically.

Retouching

In general the retouching process followdte methodology provided through the work of
Laura and Paulo Mora and Paul Philippot . The first step was to lower the tone of
smaller paint losses, abrasions and paint wearing in dark incarnate surrounding areas in
order to render thedamaged figurative elements more readable, and clarify the tonal
relations between light and dark parts of the painting. The first layer of retouching was made
very transparent with neutral color to tone down the contrast between losses and origina
paint. This allowed to read the position of shades, half tone and outlines of .fifsrése
shades and half tints outside the incarnat
make colour precisions with an additional glazing layer to fullytegirate small paint losses.

The larger structural losses located in right part of the painting were reintegrated with
tratteggio retouching techniqué he surface of the putty was isolated with a varnish to seal
the porous surface of the painting.

Beforethe retouching the surface of the putty has been sealed with dammar varnish to

prevent the sorption of retouching media into the ground layer.
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Normally tratteggio is applied with water colour. Tratteggio starts with placing vertical blue
lines of about one cm in length at regular intervals equal to the with of one line. Intervals are
then filled with red lines and the rest with yellow lines. Then, one by one, these lines are
covered with a transparent glazing of fourth colour that evegtaedlates a tonal base. The
colour reintegration was done by applying a final layer of hatching Matimeri
Restauro Varnish Coloutkat gave the saturation to the previous layers and at the same
time corrected the colour of retouchirgach layer of hatching should be weak in intensity,

the desired intensity of the whole is being obtained by superposition of glazes of
transparent lines rather than by strength of colour which would cause the retouching to
lack the vibréion indispensible for the required effétt.

AR i e -

K

Figure45-47. Tratteggio in progress (unfinished)

The incarnate areas were retouched last. The full reintegration preformed in the incarnate
areas consisted in neaitzing small loss areas locating in the important figurative areas
like Johns legs, chest and face . To aid the reintegration of the numerous small losses on
Johns legs the life model example was used as a guide for recognising tha tafcatio

shades and halfints of the figure.

23p. Mora, L. Mora, P . Philippot, Problems of Presentation : Historical and Philosophical issues in
conservation of cultural heéaige , The Getty conservation institute , Loss Angeles 19963354

97



Final varnishing

The conservation procedure concluded with the application of final varnish consisted of
Matt Dammar varnish purchased through Kremer. The final varnish coating allowed to
reduce tle excessive surface glance produced by the previous varnish and additionally
reintegrate retouching with the surrounding paint. The mixture prepared consisted of 1 part

of Matt Dammar varnish (Kremer) and 3 parts of artist grade White Spirit.
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8. Conclusion

The present project has provided the possibility to study an extoa®e of painting
conservation presenting both practical and theoretical challenges

One of the main issue stated in the begging of the present research was addressed to th
possibility recuperation of the artwork in terms of aesthetical representation. During the
initial observation, it was indicated that the painting is covered by the two layers of degraded
varnish. Following thenotion of patina provided through the thetical framework of C.
Brandi and P. Philippot it has been found that the varnish exists on a painting as an
independent element that both disfigures the image of the painting and prevents the evaluation
of the paint material condition. For this reasdanhas come to the decision to uncover the
paint layer from the degraded varnish. During the elaboration of the varnish removal strategy
ard subsequent cleaning processyas possible to study various cleaning strategies in terms
of their historical deMepment, application, and issues related to {wrgn effects on oil

paint. Bu studying the traditionadolvent cleaning system study, it has been found that the
commonly used Teas solubility chart can be by no meased as a&ritical tool for the
cleanng but serve only as an illustrative material of solvents and polymer solubility
properties. Thereviousstudiesof solventsin general, has recognized two general problems:
swelling and leaching. Basing on thisothmitations of the solventleaning RWolbers has
developed avater basedolvent gel cleaning systems carrying the advantage of restraining
the flow of the solvent and reducing the risk of swelling and leaching of oil paint film. The
preparatio and working mechanism of tlgels have showthat it is possible tincrease the
solvent activity on the surface aadcompanyt with detergency effect, which considerably
increaseshe cleaning effect of solventslowever, for cleaning of painting "Saint John the
Baptist”, it has beerfound that despite the use of considerably highly polar solvent gel
formulation like benzyl alcohol gel some of the varnish coating parts remaisa@dhbie and
responded only tpure ethanol solvent cleaning. The limitation of the gel cleaning consisted
in the factthat every solvent gel cleaning requires a considerable amount of stalwamte

the gel residues from the surface of the paintvhgch again leads to the problems related to
free solvent applicationAn additional problem consistsn the fact tlat every time the
polyacrylategel cleaning is preformed, a small portion of residues is alleftysehind. On
ageing process theesidues contaian active componenteffects of which are not yet fully
studied This issue can be resolved byglaaning metbd elaborated b$RAL conservation

institute. It implies the use the tissue composite im@tghwith cellulose ether gefhe
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advantage of the cellulose ester gels consists in the fact that even if they are retained on the
surface of the painting thexist only as a physical residusgmaining chemically inert to the
original painting material and having the least visual impact on the surface of the painting.
The last cleaning tool studied during the present project consisted of application of masking
agent such as Cyclomethicone solvent, which allowed to successkiligin the action of the
pureethanol solvenand safely remove the varnish in the sensitive areas of paint.

By the end of the cleaning procedures, the overcleaning damage of théaypairthat was
attenuated by the dark varnish layer has now been brought forwardaddition, to
overcleaning damagef the paint layer was sufficiently blanchetle to the oil media
migrationthat had taken place in the course of the previous clealath of these problems
required varnish application that on one hand served as an isolation layer for retouching and
on the other hand saturated the blanched surface of the painting. The varnishing procedure for
painting Saint John the Baptist was agelnallenging because the surface of the paint was
considerably prmeable. This allowed to studyfferent varnish application methods as well

as try them on practice. The methods studieewdirushing, rubbing and levand high
pressure spraying method®y the end of this conservation phase, the {ugkssure spray
varnishing has provided the most even coating. Other methods, especially rubbing and
brushing have provided the least satisfactory results.

During the consemtion process of the painting 'iBaJohn theBaptist”, it has been found

that despite the franented state of the paint layéils potential unity can still be brought
forward. Thus one of the most important phases of the present treatment has consisted in
retouching. The extreme cotidn of the paint surface implied a variety of retouching
possibilities. The key finding was that tratteggio is the most appropriate choice of
reintegration technique forapar al | 'y r ui neSdai mai nJtoihnng tlhiek eB ¢
technique was applieid the most prominent paint loss areas present in the left section of the
painting. Considering the large scale of damage on the left. section of the painting the
complete reintegration would most likely be aesthetically incompatible and would bring the
loss area forward instead of pushing it backward. Distinctly from complete reintegration the
use of tratteggio implies respect to historical passage of the art object and at the same time
answering the aesthetical requiems of the painting by completatggeating the loss area

when the painting is viewed at a longer distance and remaining easily recognizable at a close

distance.
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The smaller damage area where the potential unity still remained readable were reintegrated
by a complete retouching. Thenighing procedure consisted of application of final varnish
coating which additionally reintegrated the retouches.

The secondary aspect of the present conservation works consmstéde istructural
conservationduring whichthe painting has been dieed and cleaned from the reverse side

and stabilized with a standard method of strip lining and patching using BZVYadhesive.

By the end of the practical conservation ph#sepaintingwas structurally stabilized arbe

visual coherence of picturayer recoveredConsideringthe damagethat the painting has
suffered during the previous afeng, the former visual properties of the painting can not

be recovered completely and some fragments remain in their raw material state. Visually
these fragmentsvere neutralized withretouching and continue &xistin the panting as a

part of thebackground without disturbinghe important figurative elements of painting.

The other part of the project included a technical examinati@nigihal material in order to

attain a link to the origin of the painting. The technical research frameprorkded a
possibility to study painting materials employed in the present painting using a number of
analytical techniques and interptae resultshroughl16th, 17th and 18th centuhjstorical
resources on painting materials and techniques.

The analytical techniques employed during the examinations of painting Saint John the
Baptist included XRF, crossections and stereo microscope observatidhetanvas fibers.

The examination of the preparation systems through series ofseatésn tests has indicated

a light colored double ground layer system that can be either referred to the Dutch preparation
systems of the 17th century or popular 18#mtury preparation that was widely spread across
the Europe. The most important finding of XRF analysis consisted in the presence of titanium
white, which raised a number of questions related to the origin of the painting. The
examination of blue pigménvhich was expected to give a sufficient data on the painting's
origin has indicated the presence of iron in either paint or ground structure and can be either
Prussian blue or yellow ocher consisting in the ground layer. The observation of the canvas
fibers has also failed to indicate the type of fabric used for the painting. Considering the fact
that the present technical research may not provide adirke origin of the paintingan
additional study is requiredhe missing data on pigments andwas fibers will be obtained
through an additional investigation conducted using esesfion series, SEM, and ARAT-

IR.

The additional research has also been made to study of conservation methods and materials

empl oyed for the p8aptduingthefpRaddumintervéntonsn Using e
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ATR-FT-IR analytical technique it was possible to indicate the natural resin lining adhesive
used to line the original canvas on the linoleum support. The only example of the similar
lining support usedfor painting conservation has been mentioned by RestdvDon State

art museum restorer V. V Shulgin, describing the treatment of the XVII century oil
painting that was previously lined on a linoleum support. Thoarntbepresume that the

lining of John the Baptist has originally taken place in Russia, where the painting has been
stored until 1955. Considering the cleaning method that produced the damage of the paint
layer it ismost likely to presume that\gery strong polar solvent or hightaustic aqueous

solution was used.
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Res ¢ mee

Antud tekst kirjeldab maal. ARi stija Johan
Tekst koosneb ¢heksast peat ¢ki st : Si ssejur
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Apendix | : Registration form

Conservator: Mihhail Stak o

Inv. nr. VM 731

Maal

Object Painting i Saint John the Bapti
Author , Artistic school | Unknown

Dating 18 centuy (?)

Material Oil paint, canvas

Technique Oil painting

Size 147, 8 x113

Beginning of working March 2015 Deadline 29.05. 2017

period

Work finished 29.05.2017 Returned to the owner

Back ground

Starting from an unknown period thainting has been stored in a
depository of a Estonian Embassy in Moscow . In 1954 it has been
decided to transfer. Bythe 19 The painting was brought to Estoni
Art Museum in 1955. The painting has been stored in the depository
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Estonian art museum until march 2015 when it has been brought to
Estonian Academy of arts for examination and conservafion.

Historical reference The painting is most likely referrers to thé"18ntury. Considering the
poor preservain state of the paint layer the attribution of the painting
remains uncertain.

Data on previous interventions | The painting has been removed from the taking margins and lined on
linoleum support. The structural losses of paint layer @amvas were
filled with putty and the paint layer has previously undergone a cleg

procedure.
Technical research
Analyzed material Sampling description Result and
interpretation
Lining Research Issue :

The original canvas waskd on The lining adhesive
with a brownish adhesive on a | consist of a pure natural
multilayered lining support, which resin without admixtures

consisted of linoleum, and of wax or oil. An

intermediate coarse fabric. additional interpretation ig
required to determine the

The research objective: exact type of resin . For

detailed information see

Determine the lining type used for appendix I

the present painting . The possibli
methods camclude :

1  Waxresin
9 Pure resin

 Resin with admixture of
oil

T Animal glue (less likely)

Analytical methods::

T i : 1 Stereo microscope
observation
T ATR-RFIR

4 Record on 1955. Document in Archives of Estonian Art Museum of Estonia
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Canvas

Research Issue :

The present canvas consist of tw
pieced of canvases

Research objective:

1 To examine th canvas
whether it consist of a
single material or several
fabric types

1 Identify the type of
material(s) used

Analytical tool

1 Dry twist method

1 Leica Stereo microscope
observation

Canvas

The observation of fibers
under 15€400X
magnification has indicateg
that the present canvas
consists of either flax or
hemp. In orderto make ¢
precision the study
requires an additional
examination using SEM
analysis..

Preparation layer

Research Obijective:

Identify the preparatio system
used for the present painting

Analytical tool:

 Crosssection

1 Stereomicroscope Leica

It hasbeen found that the
painting includes a light
coloured double ground
preparation system,
consisted of a brown firs
ground and the finalight
coloured ground. The
observation of number of
crosssection has not
indicated thegresence of
sizing layer .

The double grounchas
been first developed in
the second half of the 16
century and became
widely used during the 17
and 18" century. The light
-colored groundsremore
characteristic fof.8"
century paintings.

Paint layer

Research issue:

Basing on the superficial

The XRF analysis has
indicated the presence of
very small amount
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stylistic analysis the present
painting can be related to the
beginning of the 18century.
Considenng the brown and
yellow pigments most likely
contain earth pigments, the
particular interest of the preser
research is related to white ,
blue and red .

Research objective:

1 Pigment identification

Analytical tool:

1 XRF gun (%ray
fluorescence)

Titanium white in green,
blue red and white areas.
The red pigment consist
of red lead

Varnish

Research objective:

Identify the varnish type used
for the presenipainting . The
possibilities may include

1 Natural soft resin varnish
like dammar and mastic

 Oleo resinous varnish

Analytical tool:

1 UViamp
1 Solubility tests
M Crosssection

1 ART-FT-IR

Both solubility tests and
UV observation have
indicateda double layer of
varnish : first fragmented
coating and the second
continuous. Both
varnishes contain natural
resin. The examination of
cleaning swabs with ATR
FT-IR analysis has
indicated the presence a
protein admixture
consistirg in the first layer
of varnish.
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Category

Oil painting on canvas

General description

centre of t he

lamb figure on the right,

The painting depicts a wilderness life scene of Saint John the Baptist. T

compositi onurrbusaded loyc al
and by three angel figures inthe upper sect
the panting . All five figures are counterposed on dark background, that
depicts a landscape , which includes sky, rocks and geseerk. The Man
figure is holding a manuscript in the right hand.

Material Structural description Preservation state

Stretcher A wooden wedge stretcher Exhibits a satisfactory state of
preservation

Support Consists of three laysr linoleum, coarse| The painting s support exhibits a hole

fabric and original canvas. The lining
support together with the original
canvas are nailed to the wooden supp
from the front side of the painting . The
original canvas represents itself a plain
wave canvas. Thread aot per square
centimetrel6 x 14,5.

and a tear running through every laye
of support and visible both from the
front and back side of the canvas

Preparation layer

A double layer ground layeystems ,
consisting of the first brown layer and
the final light colouredground layer.
The sizing layer has not been found.

The preparation layer exhibits a
satisfactory adhesion to both original
support and paint layer.

Paint layer

Theoil paint was applied thinly

The paint layer has been totally
overcleaned , exposing the bear ground
surface in various parts of the painting
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Retouching

Not visible under the varnish

Varnish

The varnish is composed of two layers
both congsting of soft resin varnish like
dammar and mastic . The first layer is
fragmented and a part from natural res
contains an admixture of protein
material.

The varnish is considerably crazed an
in some areas entirely destructured ,
obsairing large parts of the paint surface

Project objective

Stabilize the canvas on the new stretching frame. Neutralize the dama
the picture layer and bring forward the potential unity of the work.

Treatment proposal

2. De-mounting

3. Delining

5. Cleaning (front side)

6. Removing old fillings

8. Retouching

9. Final varnishing

1. Photogrphic documentation

4. Strip lining and patching

7. Intermediate varnish application

Conservation process

Materials employed during the work

De-mounting

Screwdriver, small crowbar

De-lining

Palette knife

Strip lining and patching

BEVA371, linen fabric strips

Cleaning bezylalcholo gel, ethanol , Cyclomethicone, scalpel

Intermediate varnish ANevskaya Palirvanshii | i qui d damma
application

Retouching Marmeri retouching colors, Winsor &Newton , watercolor
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Final varnishing Matt Dammar Varnish mat

Conclusion and final The painting has been structurally stabilized and esthetically regained ity
remarks unity. It is recommeded to store the painting under 200C and 55% RH
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Appendix Il: ATR-FT-IR examination

PROTOCOL

Execurtor name :

Mi hhail Stagko

Object :

Painting ASaint John

Sampling areas:

Lining support

Varnish sampling aa

Description of testing sample:

1) Linoleum support covered by a coarse fabric and
adhesive

linin

2) A cotton swab containing brownishd resin removed
from the painting. The samples were taken from th

i ncar na tSant Jolinthe Bdipe SA i wi
solvent.
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1. Objective of the present analysis is tentify the lining
adhesiveemployed for lining ofpainting AS a i nt J ¢
Baptist A. T made prisr atd thelpriedent t y
researchhave indicated that the liniraglhesivas insoluble in
water but responds to the cleaning action of alcohols (eth
isopropanol). Considering the results of solubility tests the
lining adhesivas most likely contains naturalresin and thus
the mainquestionsare:

1. Does the liningadhesiveconsisg of pure resin?
2. Is thelining adhesivaused is wasesin type?

Study objective : 3. Are there other admixtures used? Fstanceoil?

2. To ldentify thefirst layer of varnish. Considerinpe the first
fragmented layer of varnish is less soluble than the second v
, the main questions is whether it contains of pure resin of
includes admixtures of oil or other materials.

Working proposal

Collecting samples from the pding
Sample observation via Leica M165 FC optical steromocroscope

ATR-FT-IR spectrometer measuring (Nicolet 6700IRTspectromeeter with Smart
Orbit analyzer)

4. Result interpretation
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Experimental part and interpretation

Analytical tool

Analysis description

Interpretation

Backside of
the test

Stereo Microscope| e

Test sample
front side

Test sample
front side

Back side: blackinoleum

(Front sidé The sampleonsiss
of three layers :

1. Black areaslinoleum
support

2. Yellow threadscoarse
fabric

3. Glassy orangenaterial
lining adhesive




ATR-FT-IR spectrometer analysys

ATR-FR-IR results

Interpretation

112
110

O 14 En e U

4000 3500

2500

2000 1500 1000 500

‘Wavenumbers (cm-1)

The examination
has indicateaho
presence obil
medium.The
varnish ismost
likely consists of
triterpenoid resin
like dammar with
an admixture of
protein material.
The latter
componenhis yet
to be identified.

% Transmittance

3500

3000

2500

2000 1500 1000 500
Wavenumbers (cm-1)

Adhesivemost
likely contains
natural resin
remindingof
colophony
Analysis hasiot
indicated presence
of waxor oil
which allows to
conclude that the
presentadhesive
consistof natural
resin only.
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Testingresults and conclusive remarks

Material composition: In the course of the present research it has foesd thatthe

lining adhesiveused for the present painting consists of
pure natural resin, which allows to conclude that the pres
lining type is different from the one used for painting
ACl eopatraf b Jan de Bai

The least solublearnish layer examination has indicated two
componentgorsisting in the coating, namely protein
component andatural soft resinvarnishlike damnar and
mastic. The presence of aged protein component in the var
could havenodifiedthe solubility of the coating which on
ageing became more insoluble than the pure mastic or
dammar varnish.

“*The description of lining method us e dlSippot paint.i
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Appendix lll : XRF analysisof painting A Sai nt John
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Appendix IV: Photo documentation

Pictures taken by Mlhhail Stag k o

Picture before cleaning
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Picture after varnish removal
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Pictureafterintermediatevarnishing




Picture after retouching
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