Deterioration and Restoration of

- Painting

In Nepal mostly paintings were done
either in paper or in canvas. Very few
paiatings are available in wooden book co-
vers and in skin perchment. Most of them
ate being organic material deteriorate after
the lapses of time. A number of destruc-
tive agencies are noted in Museums and
Libraries. Care and preservation of an art
object is a never ending process. It needs
constant care, physical labour and patience.
It should be examined periodically by the
concerning experts.

The destructive agencies of objects are
natural, as well as artificial. The natural cau-

ses are the followingi-

1. Temperature and humidity.
2. 'Bio-deterioration.
3. Light and air pollution.

1. Temperature and humidity

They are very important factors which
(égius,eé deterioration of painting. Paper and
textile ( canvas) are hydroscopic in nature.
Temperature playsan important role either
to increase or to decrease the relative hu-
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midity of an atmosphere. When tempera-
ture decreases, humidity increases and vice-
versa. The paper and canvas shows brittle
character in absence of water vapours (mo-
isture ) in nature and soften in .prescnéc of
high humidity.

The suitable condition for fungal
growths is easily met in tropical countries
with heavy rainfall acd high temperature.
In more than 70% relative humidity below
18°C heat most of the fungi are restricted.
But 25°C to 40°C of heat is very much help-
ful for rapid growth of the fuugi. The
hydrolysis done by moulds generate enzyme
(amine acids )} which helps to break the
cellulose molecules of the organic material.

In excessive dryness shrinkage and
cracking develop in colour pigment, and in
excessive wetness promotes the fibres to swell
and softening. This situation is more harm-
ful in skin and painted wooden pancl,.‘
which may changes its shape and size. Thus
the constant change of relative humidity,

and temperature should be stopped. Otherwise:
a force imposed by a regular change of
temperature and humidity weakens the
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fibres of organic material. i.e. paper and

textile.

There is no any devices of aircondi-
tioning in our Museums and Libraries, which
can regulate the favourable conditions to the
paper and canvas paintings. If the humi-
dity is controlied other things will be contro-
led automatically,

2. Bio-deterioration

A deterioration caused by biological
bio-deterioration. There
insects

agents known as
are more than seventy species* of
are’ identified as an enemies of cellulose
fibres. Even more harmful among them are
book-worm, silver-firh, cockroaches, termite,
book-lice, mud-wasps, fire-brats, etc. Orga-
nic material invites these insects seperately
or combinely. Along with these visible in-
sects there are invisible micro-organism
which causes painting deterioration. The
bad storage system
accelerate growth of fungus dryrots

and rough handling-
and
bacteria. During their life-cycle they gene-
rate organic acids causing slow damage.

Fungi, algae, lichens, mosses, actino-
mytes and bacteria are various types of
micro-organism which are responsible for
great damage to the paintings. These belo-
ngs to a major division of plant kingdom.
Fungi bacteria and actinomytes hasgot no
chlorophyll. So these micro-organism exist
Paper
and canvas painting are being a organic
fungal and
These micro-organism

only as a parasite or saprophyte.
material is good medium for
bacterial growth,

causes stain on paper, disfigures the paintings
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and changes the chemical and mechanical
properties of various types of cellulosic ma-
terials. Jt effects on the strength of the fibers
and alsois responsible for producing unde-
sirable colour and odour.

3. Light and air pollation

Light is a major factor for deteriora-

‘tion of displayed coloured art objects. The

damaging effect of light on the painting is of
two folds. In one hand chemical changes
take -place in the material of the pai-
ntings and on the other hand bleaches out
the colour. It slowly changss the nature of
the paint-medium. This process is known as
photo-chemical deterioration.

Light is a form of radient energy.
Thus light X-ray,r ( gamma ) rays, infra-red
and ultra-voilet rays are all electro magne-
tic radiation. Each magnetic radiation is
associated with specific wave lengths. '

Visible region of the spectrum of na-
tural white light is appoximately between
4,000 to 7,000 A©°.

The range of ultra—voilet rays is 300
to 400 nm, infra-red radiation is beyond
760 nm, and visible light radiation is bet-
ween 400 to 760 nm.} Ultra-voilet radiation
less than 300 nm cannot penetrate the atmospe
here. Shorter is the wave length higher will be
the energy of radiation. In light complex,
TIR-rays and other invisible rays are also pre-
sent. The damage caused by light depends
upon the following factors.

a. Spectral characteristic of light.

b. Intensity of light

* Accordingly to Waseem Ahmeed- Care and Repairof Archieval Materil, Museuology
and Museum Problemsin Pakistan. (Page 115) i

+ Chemistry of Eanvironment-Bailey R. A., { London Academy Press, 1978 ).
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<. Duration -of" expoSurc to light
d. Susceptibility of the object to light

_ The supports of painting are mostly
organic in nature and are made of groups
of small molecule ( Polymeric compound )
is well known from polymer chemistry.t

- OO0 = =<

The strength of the organic material
depends upon the extent of polymerization
present. In photo-chemical action light
breaks down the molecule of pelymeric com-
pound. Polymerization takes place in pho-
to-chemical action. The cellulose oxidised
leading to degradation by exposure to light.
Photo-chemical degradation is apparently
due to oxidation of cellulose by oxygen
prescat in the atmosphere, the reaction is
accelerated by humidity. Simply we can say
that the photo-chemical reaction starts by
the absorption of UV-rays. Shorter wave
length radiatian makes the paintings weak
and brittle. The colours fade away by light
and changes the nature of the binding
material, It deteriorates the starch, resin,
glue and alum, etc. Most of the water
colour exposed to light tend to lowered down

in tone,

It i3 widely understood that day light
is more dangerous to painting than the in-
candescent light. The flouroscent tubes are
also dangerous but less than day light. The
photo-chemical effeet can be controlled by
using the proper light filter.

The following suggcstions are given to
control the effect of light on paintings:-

1. By minimizing the intensity of light
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falling upon- the paintings.

2. By reducing the time of exposure on the:
paintings.

bad

By eliminating the photo;chcmically ace
tive radiations from the light. _

4. The distribution of light on painting ’.
should be as uniform as possible.

For all paintings the intensity of light
should not exceed more than 50 lux:i: and -
UV radiation 75 m w/lumen,

To cut the direct day light through
the window shaded curtain and plastic covers
can be used It can be controlled by the use
of diffusing glass on the window. To pro-..
tect the painting from UV-rays, UV filters
such as Plexi glass 201 or, Plexi glass UF
3 and Perspex UE are recomsaended. They
are thick as well as thin shape. They can
be used in windows and in show-cases which
are easily availablein India.

Reflected light from a painted surface
containing Titanium white or Zinc white
also absorbs the UV-rays. It is preferable
te use translucent or transparent glass in
front of the light source.

The photo-chemical effect and the ga-
sseous pollution of air like SO, ( Sulphur

"~ dioxide ), CO; ( Carbon dioxide), H,S

( Hydrogen sulphide ) and Oy ( Ozove) and
dust particle causes a great damage to the
paintings. It is rather a very slow and un-
seen reaction. It crackled down whole the
paintings into a dust in future.

Sulphur dioxide is generated due to the

* combustion of hydrocarbon i.e. coal, burn-

ing of petrol and fuels in- domestic purposes,
power station and automobiles. Sulphur di-

1+ Gareand Repair of Archieval Materlal ‘Waseem Ahmeed (Paklstan)

i Measurement unit of light intensity.
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oxidein contact with moisture yeilds sulphu-
TOus amd and ﬁnally sulphuric acid.

SO, + H,0 = H,S0,
' 2H,S0; + SO, = H,SO,+S

In the same way carbon diexide ferms carbo-
nic acid.

CO, + H,0= H,CO,

'And nitrogen dioxide with moisture yeilds
nitric acid.

2NO, + H,0 — HNO,+ HNO,

All these inorganic acids though forms

in a negligible quantity has a strong reac-

tive and damaging effect on painting.

“ The most dangerous and damaging
oxidant pollutants are ozone and sulphur
dioxide. Ozone is a poisonous gas found at
the highest concentration in polluted cities. It
comes into contact with painting in following

ways-

1. From the natural production in the upper
atmosphere,

2. From the effect of sun light on automo-
biles exhust gas known as photo-chemical
smog.

3 From certain kinds of lamps and electrical
' 'cquipment, which might be used in Electr-
 ostatic filters, copying machines, etc. They
throw out a lot of ultra-voilet rays. The
" series of chemical reaction which results
 in man made ozone starts with nitrogen
. oxides from automobiles exhusts. The 1ea-
ction starts the process by breaking up
..of nitrogen dioxide by sun light to form
-+ nitric oxide and atomic oxygen. This
oxygen atom thus created had a2 great
- tendency to combine with nitric oxide
~to form again nitrogen dioxide, then to
nitrous acid and pitric acid.

40. .

2NO + 0, — 2NO,
2NO, + H,0 — HNO, + HNO,

The dust particles suspended in air
when falls upon the painting surface gives
abrasive effect. It also effects

on the painting material."

chemically
When moisture
content is high in atmosphere the dust pa-
rticles settled down and stick on the pain.
ting surface. The gasseous pollutants can
be reduced either by water spray or acti-
vated carbon filters in the air conditioning
system. Plain water spray and active carben
filters are effective against sulphur dioxide
and nitrogen dioxide.But it is not effective
against ozone. Ozone is removed with high.
efficiency of activated carbon not by abso-
rption but by destruction.

Vaccum cleaners are advisable for the
floor cleaning. The slow and natural dete-
rioration of the painting is unavoidable in
under-developing country due to lack of
man-power and necessary equipments. Besi-
des the natural way there are certain arti-
ficial wavs which may damage the pamtmg.
The ways are:—

1. Accidents

2. Mishandling

3. Wrong method of carrying

4. Fire, flood and ravages of war
5

Bad storage system

Few general rules are given below teo
protect from artificial damages

1. The paintingisa very delicated material
and alwaysshould be handled with care.
A soft nylon brush can be usedto re-
move dust and dirt. The support of the
painting should be straight and rigid.
Painting never should be folded or

scrolled.
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2. Painting on mount or stretcher must be
" carried from one place to other one by

one.

3. Before sending out the painting must be

well examined whether the symptoms of
danger is there or not.
4. A periodical -inspection of the painting
should ‘be done.
5. To carry a painting never use one hand.
. One hand must be under the frame and
the other at the side.

6. The painting surface should be protected
from abrasion.

7. Hand should not be ailowed tocome in
contact with the painted surface.

8. - Prints, drawings and miniature paintings
are always be kept in between a flat hard
board.

9. Scotch tape or other type of commercial
adhesiva tapes are very injurious to the
paintiogs.

10. A painting never sent out with glass

frame or covers.

The extent of damage due to internal

factors depends upon the properties of the
material and how-.the material have been
falls

of painting invites, various deteriorating

used for paintings. The technique
agencies. There are certain natural radicles
in colour pigments which can not be control-
led or avoided. The pigment like Verdigris
has a very dangerousdamaging effect on the
paiating support. The portion to the painting
with this pigments are easily changes into
brown and a eventually lost due to the
acidic character of the colour pigment. The
acids through many sources are very dange-
rous to the paintings. Even a small quan-
tity of acid present in the paintings tends

to break the fibres of cellulose and the

painting looses its strength. Deterioration of

a’ painting is a complex phenomenon. Only
a constant efforts can minimise the- dama-
ging agencies
artificial.

whether it is natural or

A demonstration of painting restoration
was shown at Central Chemical Tlonserva-
tion Laboratory at Fatan. Restorationis a
process which helps to live long the objects
without disturbing its asthetic values.

The Central
Laboratory

Chemical Conservation
received forty-two  pieces of
canvas oil painting from Narayanhiti Pa-"
lace. The religous arts belinging to wor-
shipping room of the Palace indeed is not.
very ancient work but much valuable in
the peint of Hindu religion.

When the objects were at lab., the stre.
tcher were broken and were affected badly by
the wood termites. Regarding the paintings,
the colours were flaked and faded away. Some
of the paintings were almost invisible, and
difficult te trace out the original drawings.
Many holes on canvas were observed here and
there. The paintings were completely covered
with dust, dirt and shoots. They were tore
out from the edgesto different places.

Treatment

brushed with a.
dry and soft brush to remove the dust and

The paintings were

the shoots layers as much as possible. Then
broken stretcher were removed completely.
Then the paintings were washed with the
following solution.

Preparation of solution

The solution containing the following
organic solvents were used separately or in

a mixture form.
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920% Rectified spirit.
509 Distilled water.
2-3% Ammonia.
3% Thymol.

20% Ab. alcohol.
5% Bér»:zene‘

o oo b T

With the above prepared solution the

‘paintings were thoroughly washed in enamel
.__7.tray_ In the unaffected parts cotton swab
was dipped in the solution and was swabbed
“lightly without disturbing or introducing
~any external force tothe paintings. After
this treatment the paintings were dried in
- absorbant sheets and was mounted toa
l. newly prepared canvas to give support to the

paintings.
Preparation of canvas

A thin cotton cloth to the required size

of the painting wastaken and placedona’

smooth and plain table. The adhesive paste
was applied uniformly with a flat brush,
Shcets of Nepalese tissue paper ( Hand made
fine paper ) was overlappd up to therequi-
red thickness. The whole thing was pressed
" well. When it was aboutto dry the newly
prepared canvas was rubbed with a roller
or with a smooth object just to avoid the
shrinkages and the unlevelness. Then it was
kept for more than a week for natural
drying.

Preparation of paste

Arrot powder mixed with water, well
stirred and heated in a oven to get thick
paste. In the prepared paste, mercury chlo-
ride about 2-37/, penta~chlorophenol 5,
alcohol and glycerin was added which work
as an insecticides and fungicides.

Fixing of ihe painting

The newly prepared canvas was coated
with the paste and the painting were mo-
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unted very carefully with several hands. Spe-
cial care was given at that time to remove
the shrinks and the air bubbles. When the
work was completed the painting was left
for complete drying. k

Lacana filling

A paste or Puatty was prepared by mix-
ing a powder of Zinc oxide and polyvinyl

acetate emulsion { mobicle ). With this paste-

all the lacunas were fiiled.
Framing

Required different sizes of wooden pi-
eces were taken and was coated with Xy-
lophene and kerosene mixture in 1: 3 ratio
to prevent from the termites. Then the
canvas paintings were stretched and stapler
pins were used to give -strong rigidity.

Retouching

~ After the whole procedure explained
above was completed, the paintings were
taken to retouch with different colours.
Colours used for retouching

(a) Zinc white, (b) Ivory black, {c) Red,
(d) Yellow, {(¢) Blue {f) Green. '

Preservative treatiment

The paintings were coated with the
solution of 5% paraloid B-72 ( methyl mye-
thacrylate ) in tulphur free tolune asa pre-
servative coating after the fiinishing touch.

A final photograph was taken after

completing the whole process,
Work performed

The chemical treatment was done by
B. S. Thapa (Chief ) and S. Pauday and the
retouching and other works was done by
S.R. Tamrakar and R. Jyapoo ( Artist as
well as chemical assistant to the lab ).

The conservation record which was
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kept in conservation lab is given in the next
page. .
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Lgboratory No.

Qwner’s Name

Location N
D'esigna!kn of the object
Material-Technique
Function or use

Present conditions

Museum Phota No.
Correspondence
Conservation Officer
Work done by

Date received 4/4/37

44 Anecient Nepak

-CONSERVATION RECORD

P --60 Museum No.
NARAYANHITI ROYAL PALACE

Radha Krishna Period  20th Century
Canvas Painting .

Religious Purpose

(1) The Painting was completely covered by dust, dirf.

and shoots.

(2) The Painting was badly damaged due to nailing
and malhandling.

(3) The colour was flaked away here and there.

(4) Thecld frame ( stretcher ) was broken into several
pieces.

Laboratory Pheto No. P — 60

B. 8. Thapa
R. Jyapoo, S. Tamrakar, S. Panday

Dote returned 10/8/040,
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] | - RECORD OF TREATMENT

£ . ' Material used _ (4) For cleaning:~

3 » ' I) Rectified Spirit 257

2} Distilled Water 50%
3) Ammonia Solution 3¥
4) Absolute Alcohol 207
.5) Benzene 57,

. (B) New Canvas:-
1) Nepalese Tissue Paper

~ 2).Nepalese Handloom ‘Cloth
(C) For Adhesive Paste:—
1) Wheat Flour

2) Mercury Chloride
3) Penta Chlorophenol

L " 4)" Glycerine
Meth'od;U;éd" - (Dy I;"or' Lacuna Filling:—
'; ) Kaolin Powder or Zine Oxide Powder
2) Mobicol (Polyvinyl Acetati Emulsion)
~(EY For New Stretches or Framing:—
1) Soft- Wood (Utish) (indist in Nepali)
2) Iron Nails

3) Mobicol
4) xylophene - One Part
5) Kerosene Oil - Three Parts

Signature B. 8. Thapa
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