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Abstract :

This research is divided into four parts; part 1 studies artistic styles of oil
painting, the construction of the oil painting object (supports, ground layer,
paint layer and varnish layer), part 2 studies the physico-chemical and
biological factors of deterioration, part 3 studies the treatment of deteriorated
varnish, paint layer, ground layer and supports, part 4 includes the analytical
study of the object, experimental study on textile and colored samples, then

the steps of treatment of the object no. 1913 at Gayer Anderson museum .
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The summary :
This research is divided into four parts as following :

Part 1 : Techniques and technology of oil painting :

Thas part 1s divided into four chapters as following :

CHAPTER 1:
This chapter studies the artistic styles and aspects of oil pamting, it

includes an introduction about the oil painting art, its definition. Its history
through ages and its artistic value for enriching the human life , then this chapter
handled the art history of o1l painting and its artistic styles ( schools ) and the
most important painters belonging to every school and also their most important
master pieces as following :

- Renaissance : Leonardo da Vinci, Michelangelo and Raphael .

- Baroque : Caravaggio, Rubens and Rembrandt

- Rococo : Boucher, Watteau and Fragonard .

- New classicism : David, Ingres and Gros .

- Romanticism : Delacroix, Génicault and Blake .

- Realism : Millet, Courbet and Daumuer .

- Impressionism : Monet, Renoir, Manet, Gogh, and Gaugwn .

- Expressiomism : Gogh, Lautrec and Gaugun .

- Fauvism : Matisse, Derain and Dufy .

- Cubism : Picasso, Braque and Gris .

- Futurism : Sevenim, Balla and Boccion .

- Dadaism : Duchamp and Emst .

- Abstraction : Kandinsky, Malevich and Mondrian .

- Surrealism: Dali, Chinico and Magritte .

CHAPTER 2 :

This chapter studies first the o1l painting supports, like canvas which
includes its definition and its history of use and its advantages, these canvas
mcludes some variety of materials as linen, cotton, and hemp supports, the
chapter mentioned after that the definition, the history of use, the chemical
structure, properties and how to obtain and prepare the all types of these
supports . then the chapter handled the panel supports, it mentioned the types of
trees used as supports and its history of use and the most famous pamter used
these types of supports . after that the chapter mentioned the academic supports
which divided into card boards and paper boards . then the hard board as
masonite and how to make it and its propertics . at last the other supports hke
metal, 1vory, glass and leather .
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second the chapter handled painting grounds and its components { white
and adhesive materials ), it studied in details the types of the white materials as
Gesso, chalk, zinc white and kaolin , after that it studied the types of the
adhesive materials as gelatin, skin glue, fish glue and casein glue , and then the
methods of preparing the glue solution and the painting ground .

CHAPTER 3 :

This chapter studies the paint layer, the techniques of painting as
allaprima, multilayer and impasto , then the components of the paint layer which
consists of media (Linseed oil, Poppy oil, Walnut Oil, Safflower oil and Castor
oil ) , plasticizers (Turpentine and bees wax ) , driers ( Cobalt driers, Manganese
driers, Lead driers and Zinc driers ) and coloring matenials which 1s divided into
pigments and dyes and their properties , after that we divided the coloring
materials as its colors, the Yellow Colormmg matenals (Safflower yellow, Lemon
yellow, Cobalt yellow, Cadmium yellow, Chrome yellow, Indian yellow, Mars
yellow, Yellow ocher, Naples yellow and Golden color ), Red coloring materials
(Cadmium red, Cinnabar, Indian red, Carmine red and Red Lead ) , Blue
coloring materials (Indigo Blue, Cerulean Blue, Cobalt Blue, Prussian Blue,
Phthalocyanine Blue, Manganese blue, Ultramarine Blue and Azure blue ) |
Green coloring materials (Chrome green, Chromium oxide green, Cobalt Green,
Green earth, Emerald green and Viridian ) , Brown coloring materials (Burnt
sienna, Raw umber, Burnt umber and Van Dyke Brown ) , Black coloring
materials (Bone Black, Lamp Black, Graphite Black, Ivory Black, Charcoal
Black and Bitumen Black ) , White coloring matenal (Titaniom white, Zinc
white and Lithopone white ) .

CHAPTER 4 :

This chapter studies the varnish layer, it refers first to the importance of
this layer as one of the most important components of the ol pamting as it is
restricted to the protection of the paint layer , the chapter mentioned the distinct
qualities of the varnishes used in ol painting and their properties, after that the
chapter divided the varnishes into four kinds ( Oil varnishes, Soft resin
varmshes, Alcohol vamishes, Synthetic resins varnishes ) then the study listed
the types of varmishes which used or still used in ol pamting . and this varnishes
was divided mto two types : natural varmshes like dammar, mastic, shellac,
copal, Sandarac, Rosin and Natural rubber . including their chemical structure,
scientific names, properties, how to obtam, how to apply, their solvents, their
other uses in other applications and synthetic varnishes hike Poly vinyl acetate
PVAC, Poly vinyl alcohol PVAL and Acrylic resmns . including their chemical
structure, properties, how to obtam, the materials used in thew manufacture, how
to apply, their solvents, their other uses i other applications and the different
types and names of every group .



Part 2 : Qil paint factors and signs of deterioration :

This part is divided into two chapters as following :

CHAPTER I:

This chapter deals with the physico-chemical factors of deterioration of
oil paint layers, first; factors of deterioration of paint supports ( Physical change
and Physico - Chemical reaction ),second; factors of deterioration of paint
ground (Blisters, Agent bending failure & layer separation and Craks ), third;
factors of deterioration of paint layer which was divided into three types :
deterioration of coloring materials (Fading, Brewing and Darkening, Chalking
and loss of opacity and Lamp black ), deterioration of media (Yellowing,
Blanching, Cracks and Craquelure ), deterioration of driers, fourth; factors of
deterioration of vamnish layer which was divided mto three types : deterioration
results from the fault storage of varmish (Cloudiness, Precipitation & Partial
crystallization and Skinning of varnishes ) , the fault applying of varnish
(Sagging & bad flow, Showing of brush marks, Rough & uneuenen surface,
Wrinkling, Blisters ) and detertoration results from the physico chemical ¥actors
of deterioration (Yeilowing, Blooming, Craquelure, Crazing, Loss of gloss,
Brittleness & Peeling and Surface dirts ) .

CHAPTER 2:

This chapter deals with the biological factors of detertoration of ol pamt
layers, first; micro orgamisms hke fungi, with referring to the general features of
all of them and the factors affects their growth ( temperature, relative humidity
and water reaction, PH, oxygen and chemical factors ) and the types that
deteriorate oil painting { Pemcillum, Aspergillus, P.Puilulans and Agaricus ) |
bacteria , with referring to the general features of all of them and the factors
affects their growth ( temperature, relative humidity and water reaction, PH,
oxygen, chemical factors and UV ) and the types that deteriorate oil painting
(Pseudomonas ¢« Bacillus « Cytophaga ) and actenomycetes with referring to the
general features of all of them and the factors affects their growth ( temperature,
relative humidity and water reaction, PH, oxygen and chemical factors ) and the
types that deteriorate oil pamting ( Streptomyces and Nocardiaceae ) second;
msects with referring to their scientific classification (Sub class, Division,
Order, Family and scientific Name ) general features of all of them and the
factors affects their growth and action (temperature, relative humidity and
teeding factors ) and the types that detenorate oil painting ( silver fish, Fire brat,
white ants, cloth moth, and Wood borers types as Fumiture beetles and The
death watch beetle ) .



Part 3 : Restoration and conservation of oil painting :
This part is divided into three chapters as following :

CHAPTER 1:

This chapter studies first the different methods of oil paint cleaning, the
affairs must be in mind during cleamng process, and how dust and dirt attached
the surface (Van der waal's forces, Hydrogen Bridges, Ion Bonds Bridges and
media as oil or fats ... etc ) and the mechanism of their removal, the chapter also
refers to types of cleaning as mechanical, chemical, wet, dray cleaning and
cleaning with ultrasonic and mega sonic , second the removal of varnishes and
its different methods like scarps, powder, synthetic saliva, Wolber's method and
solvent methods, then the chapter mentioned the effect of the solvents on
chemical structure and physical properties of paint layer and the danger of the
solvents on the restorers, then the chapter hsted the most important types of
solvent used in varnishes removal and their methods of applying .

CHAPTER 2:

This chapter studies the different methods of treatment of paint layer by
using the bonding media ( adhesives ), so we mentioned the adhesives in details
as the advantages of i1deal adhesive and adhesion mechanism, then the adhesives
was divided mto two types : natural adhesives like gelatin, skin glue, fish glue,
starch, natural waxes ...etc, synthetic adhesives hke poly vinyl acetate, poly
vinyl alcohol, acrylat, nylon and beva 371 and synthetic waxes, semu synthetic
resins cellulose derivatives as methyl cellulose, ethyl cellulose, hydroxyl propyi
cellulose and micro crystalline waxes ), then the chapter mentioned the different
methods of treatment of paint layer like reattaching and securing cleavage and
separated layers, treatment of cupped cracks, treatment burn bhster, isolation,
retouching, removal of paste residues, removal of retouches & over pamting and
removal of adhesive and wax resin residues .

CHAPTER 3 :

This chapter studies first the different methods of treatment of pamt
supports which including cleaning verso of painting, treatment of paintings
damaged by acids, treatment of lacunaes & holes, treating tears and lining either
lining by traditional methods (White lead hining, Paste hining, Sturgeon — glue
lining and Wax — resin hning ) or by using synthetic adhesives (Dispersions as
linmng adhesives and beva371 ) | and the new supports used in lining either
natural ( linen, cotton and hemp ) or synthetic (Mylar, Glass Fibers, Masonite .
Aluminum, Nylon, Tedlar, Polyester Fiber and Acrylic ) supports , second the
different methods of biological treatment of painting by biocides referring to the
different types of these biocides and the methods of applying either by gas,
vapor, spraymg or brush, referring to the double effect biocides on insects and
micro organisms, then the chapter mentioned the physical methods of treating by
controlling the variation of temperature and relative humidity and using the
sonic and ultrasonic and ultraviolet radiation .
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Part 4 : analytical study and restoration of the object:
This part is divided into three chapters as following :

CHAPTER 1:

This chapter is concerned the analytical study of the object which contains
X- Ray Diffraction (XRD) to identify the coloring materials of the object which
improved that the red coloring material is red lead oxide, the blue coloring
material is azurite, the brown coloring material is ferric oxide, the black coloring
material is nontronite, and FTIR to ensure that there 1s no dyes used as coloring
materials and it is already ensured by the comparison between the samples
charts and the standard charts of natural dyes, then Gas Chromatograph (GC) to
identify the media which improved that it is safflower oil, after that the object
was photographed by the Scanning Electron Microscope (SEM) to detect the
internal state of the object, then we carry out the natural saliva analysis to
identify its components and its efficiency in the cleaming process, then the object
was photographed by the Ultra Violet radiation to identify some areas which had
been colored in the past as an old restoration work, at last the V.P.M and Cross
Section analytical method were carmried out which improved that the object
consists of only a support and paint layer .

CHAPTER 2:

This chapter concerned with the experimental study which included two
parts; first the experimental study carried out on black textile samples only from
natural cotton size 1.5x12 cm , some of these samples were exposed to thermal
aging at 100°c, 120°c, 140°c for 10, 20, 40 hours, and the others were exposed
to chemical aging by sulfuric acid cos. 5%, 10%, 20% for 10, 20, 40 hours also,
all samples were examined to identify the difference between their physical and
mechanical properties (like tensile strength, percentage elongation, stiffness,
color changes and SEM photography) before and afier the aging, the tests
results indicated the relative decrease of the all properties according to high
temperature and the long time of exposition, i.e. there is an opposite relation
between the properties and the aging, the aging increase the properties decrease
except the stiffness was increased in the thermal aging samples, also the SEM
photography indicated that results.

second the experimental study carried out on colored textile samples from
natural cotton size 3x20 cm, colored with o1l colors, some of these samples
were exposed to thermal aging at 70°c, for 70, 100 hours, and the others were
exposed to synthetic photo aging by UV lamp for 70, 100 hours also, all samples
were examined to identify thewr physical and mechanical properties (like tensile
strength, percentage elongation, bending, puncture, and SEM photography)
after the aging, after that all samples were exposed to lining by new support of
the same material ( natural cotton ) and the same size { 3x20 cm ), Beva3 7|l
adhestve cos. 30% was applied to a group of them, and wax mixture was applied



to the other group , after that all samples were examined to identify the
difference between their physical and mechanical properties bhefore and afier
lining, the tests results indicated the high increase of all properties n all samples
especially Beva371 samples which recorded more increase than wax mixture
samples, the SEM photography showed that the better penetration of Beva371
inside the fibers than wax mixture .

CHAPTER 3 :

This chapter studied the methods of restoration and conservation of the
object no1913 at Gayer Anderson museum which belongs to Iran, so the chapter
represented first the art and history of Persian painting, it defines in brief the
meaning and the aspects of Iran, Persia art, then it explained the Persian painting
through the ages generally , it studied in details The Qajar period as the object
belongs to this period, it mentioned the onigin of the Qajars, the artistic
characters and the famous painters.. etc .

After that the chapter detailed the steps of restoration and conservation of
the object which mcludes the following; the archaeological, historical, and
artistic  classification, photography documentation, the classification of
deterioration factor and signs of the object m details as tears, Lacunas, holes,
dust, dirt, spots, birds and msects waste, flaking and cleavage, frame and wood
board deterioration and old restoration works which include patching the tears,
lacunas, and holes with some patches of paper or textile, the other old
restoration works of the object 1s the retouching of the object by using water
color , then; the cleaning process with 1t’s all methods as mechanical, chemical,
wet, and dry cleaning, consolidation the object surface by tissue paper and Beva
371, separating the support and paint layer together from the wood board,
cleaning the support from behind and removal of the old patches, fixing the
mserted pieces, the fully hining of the object by using anew treated cotton
support and Beva 371, cleaning the wood board and attaching it to the object,
attaching the object on the wood board, separating the tissue paper and removal
of remained adhesive, cleammng and covering the frame with golden foil,
retouching of the missed color by using acrylic color and spraying the surface of
the object by matt varnish, attaching the frame to the object, at last the object
was ready to the museum exhibition n suitable hale .

The research ended with the results and recommendation, the references and
pictures .





