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Component-I (B) – Description of module: 

Subject Name Indian Culture 

Paper Name Museology 

Module Name/Title Remedial Measures of Conservation 

Module Id IC / MUS / 30 

Pre-requisites  Material composition of museum objects, and 

different deteriorating factors, which cause serious 

damage to objects.  

Objectives To study the physical, chemical and other methods 

to arrest decay of museum objects. 

 

E-text (Quadrant-I):  

 

1. Introduction: - 

Conservation and preservation of objects are the main functions of collection based museums 

of natural and cultural heritage. Various museum objects are subjected to deterioration due to 

many factors, such as, humidity, temperature, light, pollution, natural ageing and decay, insect 

attack, etc. Conservation includes not only remedy or treatment of defects already present in the 

object, but also covers protection from further damage and maintenance. To do this a well-

equipped conservation laboratory is essential. In this laboratory, one can detect the material 

composition of museum objects, the damaging factors and extent of damage of the object, 

which will help in suggesting and selecting the treatment or remedy. Through the introduction of 

new technologies, e.g., X-ray, spectrometry, Chromatography and other macro and micro 

clinical apparatus have made the job easier and scientific. 

2. Literary Sources:- 

 Museum Collections – Concepts of Preventive Conservation (1997),Salar Jung Museum, 

Hyderabad. 

 Agrawal, O.P. (Ed.) (1972), Conservation in the Tropics, InternationalCentre for 

Conservation,Rome. 

 Agrawal , O. P. (1993)  Preservation  of Art  Objects and Library  Materials , National  Book  

Trust , India . 
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 Aiyappan and Satyamurti, S.T. (Eds.) (1960), Handbook of Museum Technique, 

Government of Madras. 

 Andrew, Oddy. (Ed.), (1992). The Art of the Conservation, Trustees ofthe British Museum. 

 Arun  Ghosh  (1989), Conservation   and  Restoration  of  Cultural  Heritage, Agam  Kala  

Prakashan , Delhi. 

 Gairola, T.R. (1960) Handbook of ChemicalConservation of Museum Objects,Department of 

Museology,University of Baroda. 

 Graham, Martin.(1993) Preventive Conservation Guidelines for Development,Victoria and 

Albert Museum, London. 

 Plenderleith, H.I. and Werner, A.E.A., (1976) Conservation ofAntiquities and Works of Art, 

London: Oxford University Press. 

 Vincent Daniels (Ed.) (1988)Early Advances inConservation Department of Conservation, 

London: British Museum. 

 Jeyaraj, V. (1995) Handbook onConservation in Museums, Government Museum, Madras. 

 Thomson, G. (Ed.) (1963) Recent Advances in Conservation,London: Butterworths. 

 

3. Control of Relative Humidity: - 

Air conditioning is the best method in both exhibition and storage areas for controlling relative 

humidity. It will also remove dirt and gaseous pollution from the air. But because of high cost, it 

is not always possible. But in many cases, we have to take quick measure and for this situation 

we should try to investigate room humidity controllers. No humidifier can operate successfully 

without a humidistat. The humidistat automatically operates this machine where necessary. A 

simple humidistat works on the same principle as the recording hygrometer.In most cases; silica 

gel is used in showcases.Silica gel is colourless, with the addition of cobalt nitrate; the colour of 

silica gel becomes blue. When it absorbs moisture from the surrounding, it becomes pink. After 

putting in the oven, it can be reused. 

4. Control of Light: - 

Daylight is most difficult to control. This can be kept under control by using motorized blinds that 

are controlled by photocells. Manually controlled blinds can be used with its limitation. It is also 

possible to use solar control film, i.e., either paint or metallized acetate or polyester sheet to 

windows. Direct sunlight should never be allowed to fall on any object.  There are now some 

‘Polyphospher’ lamps available, which are more efficient than fluorescent lamps and have good 

colour rendering property. Light damages museum objects by the intensity of light, duration of 
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exposure, objects’ susceptibility to radiation and by its spectral characteristics. Lux is the unit of 

illumination. Cutting down the duration of exposure also controls the effect of light. Room 

lighting and object lighting are different in their purposes. Paintings and other flat objects hung 

against the wall require object light coming diagonally from above, whereas sculpture is the 

exciting material, because the delicate modelling and texture of its surfaces must be revealed by 

the lighting. 

 

Control of Temperature:- 

Air-conditioning is also the best to control temperature in a gallery. There are two main 

objectives of air-conditioning in museums, i.e., comfort of visitor and employees and 

conservation of collections. 

5. Conservation for Metal Objects:- 

Metal objects like copper and its alloys, iron, lead, gold, silver, etc., are found in museums. 

These are durable and their resistance varies from metal to metal. Gold and silver are noble 

metal and they require little care. On the other hand metallic corrosion is the reversion of metals 

to their ores or minerals. Iron objects corrode easily and iron oxide, sulphites are formed. 

Chlorides play an important role in the corrosion of metal core. 

5.1. Physical Method:- 

Slightly corroded iron artefacts are treated electrochemically or electrolytically. If the iron objects 

have only a thin metal core, it should be cleaned and consolidated with poly vinyl acetate, or 

Paraloid B72. 

Lead objects are treated with 5%acetic acid. Black silver sulphide is removed by 10% formic 

acid. An aqueous solution of sodium sesquicarbonate is used to remove chlorides from bronze 

objects. It should be soaked for few weeks. Bronze diseased bronze or brass or copper objects 

may be treated with alkaline Rochelle salt solution. The composition is – sodium potassium 

tartrate – 15 gm,sodium hydroxide - 5 gm, distilled water – 80ml. 

5.2. Electrochemical and Electrolytic Reduction:- 

The electrochemical reduction involves the reduction of the corrosion products by nascent 

hydrogen evolved by the action of 10% sodium hydroxide on zinc granules or powder on the 

affected spots. 
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Electrolytic reduction is carried out in an electrolytic cell, keeping the artefact in the cathode with 

two stripsiron gauze of suspended on either side of the objects as an anode in a 5% sodium 

hydroxide, or sodium carbonate, or acetic acid or formic acid as  electrolytic bath. Direct current 

is passed from a 1-50 volts source with an optimum density of 2 amps per square decimetre 

with respect to cathodic object. It is done from few to several hours depending upon the 

thickness of incrustation. After electrochemical process or electrolytic method, intensive 

washing is to be done to remove the traces of acid by water followed by proper drying. 

6. Stone Objects:- 

Stones are of three types. These are –igneous stone, sedimentary stone, and metamorphic 

stone. Stone objects often accumulated stains, dirt, etc. Dust could be easily removed by 

brushing. Dirt accretions are removed by distilled water with mild detergent. Oil, grease, etc., 

could be removed by organic solvents. Paper pulp treatment is also very helpful in this case. For 

the removal salts, a poultice is applied. Porous materials such as cotton wool, paper pulp or 

sepiolite (hydrated magnesium silicate) are used as poultices.A5% solution of ammonium 

hydroxide is used for removing algae. The carbonaceous accretions could be removed by laser 

cleaning. Polyvinyl acetate, Perspex, Araldite, Paraloid B72, etc., are commonly used for 

consolidation of stone objects. For restoration of stone object, sometimes doweling can be 

done.  

7. Glass, stucco, pottery:- 

Glass is an amorphous, transparent, or translucent mixture of a number of metallic silicates, one 

of which is usually that of an alkali metal. Generally it does not require any special treatment 

except washing with warm water and soap and drying with cloth. Pottery constitutes a major 

portion of museum collection. Pottery may be baked or unbaked. For removal of soluble salts, 

washing with water may be done. Insoluble salt incrustation is removed by dental equipment. 

After removal of salts, consolidation is done with polyvinyl acetate.   

8. Wooden object:- 

Wooden objects are organic in nature and the main constituent is cellulose. These objects are 

attacked by insects, fungus, and effect of climate on it is severe. When this object is displayed 

or stored the relative humidity and temperature should be kept under control.  

8.1. Insects may be killed by rise of temperature, by reduction of pressure (vacuum 

treatment), by poisoning with gas (fumigation) or liquids (spraying, impregnation) dust is 

removed slowly and carefully with the help of soft, fine hair brushes. 
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Fumigation:-  

It may be carried out in a sealed gas chamber and with suitable equipment. It is possible to 

reduce the pressure to a partial vacuum before admitting the gas which ensures that the 

fumigant will penetrate with a reasonable time into the object under treatment. This method is 

immediately effective but confers no lasting protection. Hydrogen Cyanide gas may be used for 

which a 24 hours exposure has been found adequate Methyl Bromide would be likely to give 

better penetration. In case of large object Ethyl Bromide may be used. But these two have 

disadvantages also. It should not be used for objects with feathers, leather, etc. Carbon-di- 

Sulphide is a reliable insecticide that can be used for the fumigation of valuable objects of all 

kinds as it does not harm the most delicate material. It is a clean liquid at normal temperature 

having a low vapour pressure (B.P. 46 ̊ C) and an unpleasant odour. As it evaporates readily to 

form explosive mixtures with air, rigid precautions must be taken. Besides this, precaution 

should be taken so that these objects cannot come in contact with fire or smoke. 28.5 gm of CS2 

is required for fumigation of 8 cubic feet area. For sterilization wooden object should be kept in 

the fumigation chamber for 15 days. After 7 days the used CS2 should be changed with new 

liquids. If there is painting on the wooden object 1 part of Carbon-di-sulphide is mixed with 4 

parts of Carbon-tetra-chloride can be used.  

Sterilization by Impregnation:- 

Impregnation with liquid insecticides may be carried out by using a pipette or a syringe to inject 

the liquid into the holes. Alternatively, the insecticide may be brushed in. Large undecorated 

timbers may require to be drilled in inconspicuous parts to enable the insecticide to penetrate. 

Metallicnapthanates: Many reliable mixtures are available commercially. If applied thoroughly to 

all insect holes, the impregnation method may be effective as fumigation. But before using an 

insecticide, it should be make sure that it is non-staining and that it does not soften paint or 

damage any decorations on the wood with which it might come in contact. 

Sterilization by spraying:- 

Sprayingis not very effective for killing pests that have already bored their way into wood.  

8.2.Treatment against Fungus:- 

In hot and humid climate, fungi attack the wooden object. A certain degree of dampness is 

required for its growth.  Timber in building structure is most prone to attack, because it may 

become wet due to inadequate provision of damp-proof courses.  Large wooden objects are 

much more likely to be attacked by fungus than objects kept indoors preventive measures take 
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the form of isolating if possible, by the introduction of a damp-proof course of slate, lead, etc.,& 

by protecting any end wood by impregnating courses. 

9. Treatment of Leather Objects:- 

In the micro-structure of skin, it is found that animal skins are composed of a reticulate network 

of protein fibres, the main constituent being the protein known as collagen. Collagen has a chain 

structure, i.e., it consists of long molecules composed of many atoms attached together like a 

chain. These complicated molecules of collagen tend to orient themselves in the same 

condition. Insect attack is the major problem against the protection of leather. It is necessary to 

take special measures to protect skin products from attack by insects, and even under the best 

conditions skins should be inspected regularly and cleaned. In a museum the usual treatment 

for an infestation on a large scale is to fumigate with Para-di-chloro-benzene or methyl bromide. 

For treating an infestation on a smaller scale, it may be possible to use carbon-di-sulphide as a 

fumigant in a vacuum fumigation chamber. Each of these chemicals is effective, but none 

confers lasting protection. For small outbreaks, spraying with liquid insecticidal solutions is 

generally adopted using a good hand-operated atomizer or spray gun.  Packages must 

therefore be opened and folded leather and furs unwrapped. The spray deposits a very fine film 

that retains its insecticidal properties for some considerable time. Where spraying was to be 

done regularly on a large scale,a power spray may be recommended. An insecticide is usually 

dissolved in an odourless paraffin distillate that can be guaranteed not to cause staining. The 

spray may act on the pests either as a stomach poison, or as a contact poison. Fur skins used 

to be prepared by rubbing with neutralized arsenical soap, but recently treatment with boric acid 

or borax is recommended which is very effective without the damage. After the removal or killing 

insects skins should be isolated and packed in tissue paper or in cellophane and stored in a 

polythene bags. These may be charged with a handful of para-di-chlorobenzene crystals.  

9.1. Leather objects, excavated from a bog or damp ground:- 

It becomes weakened and distorted but the leather may retain certain flexibility in the wet 

condition, which would lose permanently if allowed to dry. Formalin should not be used as it 

makes the leather rigid. First the surface is washed with water, using a fine brush. Then it is 

rubbed with 2% solution of phenol in alcohol. After that, it is immersed immediately in molten 

Vaseline at a temperature of 80ºC–100ºC and kept there for a day or longer if necessary. It 

improves the appearance and makes leather soft and flexible. Then the Vaseline is replaced 

with paraffin wax. This is done by immersing the leather object in molten wax at 110ºC for an 
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half an hour. Then the leather is removed and stuffed with soft paper. A little amount of bitumen 

powder may be added to the wax to darken it, so that it will not show as a film on the leather. 

9.2. Treatment of HornyLeather:-  

It becomes so desiccated that they are extremely hard and brittle, and it will necessary to 

reverse it to a flexible condition. This can be done by impregnation with one of the hydrophilic 

polyethylene glycol waxes.  The object to be treated is left immersed in the molten wax at 50c. 

Until the leather has become flexible – usually a matter of few days, but this will depend on the 

thickness of leather. It is then removed and washed with toluene to remove excess of wax on 

the surface and then allowed to dry.  To guard against this the object may be treated with the 

microcrystalline wax preparation. Hardened leather objects may be made flexible by the 

application of 2% Castor oil. In case of water logged leather objects excess of water is removed 

by washing in several changes of methyl ethyl ketone followed by immersion in carbon tetra 

chloride containing a fungicide.  

9.3. Consolidation: - 

British Museum Leather Dressing is used in the final stage of the treatment. It keeps the leather 

flexible.The composition of dressing is as follows  

Anhydrous Lanolin: - 200gm 

Cedar Woodoil: - 30ml 

Beeswax: - 15gm  

Hexane or preparation or petroleum ether – 350ml 

 

10. Paper, and related materials:- 

Paper is deteriorated due to moisture, acidity, suspended particulate matter, oxides of sulphur 

and nitrogen, etc.The alum usedduring sizing in paper is hydrolysed and this increases acidity. 

For de-acidification dry method as well as wet method is used. In dry method, ammonia is used, 

sometimes the room or stack or gallery is fumigated with ammonia. Saturated lime water is used 

for de-acidification of paper materials. Magnesium bicarbonate is also used to neutralise the 

acid and the magnesium carbonate thus formed is used as the reserve against acidity. But 

before de-acidification, test for ink should be done. Stains on paper should be removed by 

eraser, soaking in water or in organic solvents like, toluene, methanol, trichloroethane, acetone 

etc. Chloramine-T in alcohol is also used. 
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11. Paintings:- 

Paintings have three essential components-the support, ground, paint. The support may be 

paper or wood or fabric or plaster. It is a complex material. If one layer of a painting is disturbed 

the other layers are also disturbed due to strain exerted by the disturbed layer. To prevent any 

damage, miniature paintings should be exhibited in showcases, loose surface dirt is to be 

removed with the soft brush. In the painting gallery the number of light source should be 

minimum. Controlled relative humidity and temperature should be maintained in display area 

and in storage. Good house-keeping and periodic inspection is a must. 

 

12. Textiles Preservation:- 

Old textiles should be washed in flat vessel. A supply of soft water is necessary. For washing 

textiles, hard water should not be used as it forms a scum. But in case of washing, the textile 

should be strong enough to withstand the mechanical strength. Dry cleaning is recommended 

for fragile textiles. Vacuum treatment along with brushing is also recommended in some cases. 

Organic solvents, like perchloroethylene or trichloroethane is recommended for museum work. 

Use of spirit soap is the other alternative. The efficiency of organic solvent is increased by 

adding spirit soap. Spirit soap is available in the market either as a liquid or as a gel. Dry steam 

is used to clean oily or greasy stains. The nature and size of the object determines which 

method is to be used.  

 

13. Bone and ivory: 

If the objects are in good condition, washing with soap water can be carried out but immediately 

after washing, the object is to be dried wish soft towelling. Sometimes soluble salts are present 

on the surface can be removed by washing in successive baths of distilled water. Utmost care 

must be taken to avoid further damage. Fragile objects should be coated with a solution of 5% 

soluble nylon in alcohol. After washing, the object is to be dried in graded alcohol followed by di-

ethyl-ether (alcohol-ether method). Insoluble salts maybe removed by diluted hydrochloric acid 

and dental equipment. Consolidation should be done by poly vinyl acetate solution. 

 

14. Summary:- 

Relatively few instrumental techniques find frequent application to conservation in museums. 

The National Conservation Advisory Council has devoted considerable effort to the study of 

equipment needed for conservation laboratory. But the most surprising conclusion is which may 

be drawn that the conservation laboratory is thought to require virtually no scientific equipment 
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even for its normal operation. Most of the small and medium size museums in India do not have 

any conservation laboratory and the object care is ignored. There is no need of separate 

conservation unit in science centres. They have a special problem to keep the exhibit and 

animation devices in operation. If required these museums seek help from the NRLC, Lucknow, 

the Indian Museum, Kolkata, the National Museum, Delhi, etc. There are three museums in 

India where satisfactory conservation laboratory exist and function, namely, the National 

Museum, Delhi with its post graduate degree course in conservation in the National Museum 

Institute; the Indian Museum, Kolkata and the Tamil Nadu Government Museum, Chennai.  


