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METHODS OF PRESERVATION AND REPAIR OF ARCHIVAL MATERIAL 
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Hyderabad, Telangana State, India 

 
ABSTRACT 

History is constantly in the making. A public act of today becomes a historical fact of tomorrow. When two heads of state sit 
down to sign a treaty, when a bill even for a minor change in some matter political, social, economic, cultural is presented in the 
parliament and discussed and passed or thrown out, when a small note by an administrative officer or a public figure sets rolling the 
machinery of Government resulting in some project of public importance, the written records of these actions become in future the 
source material for the historian for compiling a history of the times or the people concerned. At the time of production of any of these 
records, the person concerned sets down what he feels or thinks at the moment about these matters. He does not have any other 
consideration. All that is written thus about a matter grows in bulk, and at the moment that the particular matter comes to a certain 
finality, all the written records which trace the course of development of that matter to that conclusion become eligible for being in 
archives. When the matter is important and the records are, on the decision of the authorities concerned, to be preserved, they become 
archives.  

 
Keywords: Deacidification, Fumigation, Achieves, Conservation, Lindane, etc.    
 
Introduction 

This is what Sir Hilary Jenkinson in his monumental "A Manual of Archives Administration" puts very tersely thus: A 
'document' covers a manuscript, typescript and printed matter with any other material evidence which forms part of it or is annexed to 
it. A document which may be said to belong to the class of ‘Archives' is one which was drawn up or used in the course of an 
administrative or executive transaction (Whether public or private) of which itself formed a part; and subsequently preserved in their 
own custody for their own information by the person or persons responsible for that transaction and their legitimate. He adds to this a 
corollary that "archives were not drawn up in the interest or for the information. Another important factor which goes to make for 
archival quality is that a document has been in the custody of an "unblemished line of responsible custodians”.  

 
Once established thus, archives is the gold mine into which the historian digs for material for his narrative of the times he is 

interested in, to which the administrator turns for precedents for any action he contemplates, in which the diplomat and the minister 
seeks for authentic information about some diplomatic or political transaction of long ago. They are thus as much of strategic as of 
scholarly value and so merit all the care that can be lavished in classifying and preserving them.  
 

These in fact are the two functions of the archivist classification and preservation. Sir Hilary Jenkinson archives, calls them 
"The moral and the physical defence of the Indeed the archivist has a tremendous responsibility vested in him”. He is responsible 
primarily for the authenticity of the documents entrusted to him, for keeping them safe from being tampered with. It is a weighty task 
that calls for the highest moral integrity. But it is not enough that he is very sincere and honest and would not do anything to blemish 
the authenticity or continuity of the documents. It is necessary for him also to see that what have been kept in his custody do not suffer 
physical damage. All the materials with which documents are prepared are of a perishable nature and easily liable to deterioration and 
damage. So, the archivist is also responsible for taking such measures as are necessary for protecting documents from the physical peril 
to them. Jenkinson calls this task "the physical defense of the archives."   
 

It is in fact as important a part of the work of the archivist as the arrangement, classification and study of the documents in his 
care. It is a technical job that is being increasingly made scientific and systematic. It is the purpose of this monograph to set out the 
fundamentals of this science of preserving the materials in archives from physical damage and decay and the emphasis shall be on the 
practical aspects of this Science of archives - keeping". 
 
General Principles  

We now know the various materials of archive We also know why and how they deteriorate. We have how to come to grips 
with the problem of how we can work to repair the harm already done and to save them from further harm.  
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Archival materials are so delicate and present such a number and variety of problems - every page may be a problem - which 
we have first to arm ourselves with some principles of a general nature to guide us constantly. They may be summarized as follows:  

1. Examination of the object thoroughly and isolation of all deterioration factors must be the starting point. We must know the 
material, the alteration it has undergone the extraneous materials like those of stains that have been deposited on it.  

2. Then the course of treatment for its various maladies must be charted out. The methods and materials chosen must be such as 
would have the least damaging effect on the archival material itself.  

3. Only standardized materials must be used. I any new material is to be used, it is better to have it tested and its suitability 
established before using it.  

4. All commercial products whose composition is unknown must not be used. It is better to use pure reagents. If a commercial 
product is well recommended, then its effect on a specimen archival material has to be found out before it is brought into regular 
use.  

5. Caution is to be employed in deciding on restoration or cleaning. It is not always absolutely necessary that restoration or cleaning 
is done on an archival material. It may be that a particular discoloration or stain is much less undesirable than process and 
chemicals used to remove it. If a stain is found to be obstinate after some trials to remove it, it is better to leave it as it is and if 
possible, soften its effect. The least drastic methods should always be tried first and then only we must proceed to more drastic 
methods, stronger solutions, and longer exposure to reagents.  

6. It is always necessary to prepare for each archival material conserved a brief record of the deterioration observed and the methods 
used to counter it. This is always useful in checking up the effectiveness of some materials used and their influence on the archival 
material. is not unusual that the material used for conservation may itself prove to be injurious. One instance is that of Gammaxene 
used as insecticide, which is found to reduce the strength of the paper. That is why constant care is required in the choice and use 
of the material.  
 

Dust removal 
One of the routine items of preservative work in archives is dust removal. Dust accumulates so quickly in our climate that it is 

necessary to remove it regularly. But dusting it off with a cloth or sweeping it off with a broom is never completely effective because 
the dust is not easily removed from corners and crevices and moreover part of the dust rises in the air and after a time settles down in 
another part of the room or on other shelves, cases etc. 

  
That is why a vacuum cleaner must be used to remove all dust from the stack areas. The dust in sacked up into the nozzle of 

the vacuum cleaner, and the different types of nozzles with attached brushes crevices and between the edges of binding to be reached 
obtainable with a vacuum cleaner enable the dust in effectively. Of course, the vacuum created when the cleaner is in operation enhances 
its effectiveness. Moreover, the operation of a vacuum cleaner is gentle and it involves no violent handling of the documents as may 
result in tearing of pages, loosening of bindings etc. The dust sucked by a vacuum cleaner is also not dispersed into the surrounding air, 
but is trapped in a collecting bag which may be taken out from time to time and carefully rid of all the dust collected. This operation of 
cleaning the dust - trapping bag must be done outside the building. Inside the stack room, it is preferable and necessary to have the floor 
also cleaned with the help of a vacuum cleaner.  

 
In case a vacuum cleaner is not available, it is necessary that the dust is removed with the help of a brush of soft, bushy bristles 

of hair. This is best done with a shoe - polishing brush to which a long handle is attached. This is better than violently slapping the books 
with a cloth or the palm which is always strictly avoided. A vacuum cleaner is however a must in any archives and is to be acquired at 
the earliest opportunity.  

 
Fumigation 

The first stage in the treatment of a document after dust removal would be invariably fumigation. It is a good precaution against 
the possibilities of the documents carrying spores and larvae which can result in mould and insect growth in course of time and spread 
to other documents. Hence it is a good policy to subject to fumigation all documents received for treatment to get rid of even future 
outbreaks of mould growths or insects.  

 
The fumigant to be used depends on the type of infestation. If it is a question of attack by fungi, then the fumigant to be used 

is thymol. Plenderleith suggests the use of one ounce (28.35 gms) of thymol for every 16 cubic feet (0.44 cubic metres) of the cupboard 
capacity. The fumigation chamber is used for this purpose. The heating by the bulbs is done for two hours a day to let the thymol vapours 
be formed and circulated well in the chamber. One precaution to be observed carefully is to see that the documents or books are spread 
out well and their position changed frequently so that the individual sheets may be well exposed to the vapours. The fumigation of each 
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set of documents should be carried on for fourteen days. Thymol has been found to be quite harmless to archival materials in every way 
and so there is no fear of over dosage.  

 
Another fumigant that may be used only for paper and not for parchment and vellum is formaldehyde. A 40 % solution of it is 

used, and the papers are exposed to the vapours in an air - tight box for about 12 hours. The temperature and the Relative Humidity are 
to be kept above 65° F and 60% respectively for effective fumigation. After the treatment, the papers are to be aired well for several 
hours.  

 
In the case of insect attack, the fumigant to be used is paradichlorobenzene, according to Plenderleith. A quantity of 1 lb for 

every 10-c. ft. of space of the chamber is required for effective fumigation. The treatment is to last for several days. The fumigation 
chamber described in Appendix I (b) is used for this purpose.  

 
But H. J. Hueck has cautioned against too much reliance on paradichlorobenzene as an effective insect killer and insect 

repellent. He still lists the well-established insecticides DDT and Lindane, as being PF really effective. Even in a paper read at a 
symposium on " Termites in the Humid Tropics, DDT was recommended as having been found, after several tests, to be most effective 
against termites. Another fumigant is a mixture of carbon tetrachloride and ethylene dichloride, (1:3 by volume) in the concentration of 
14 lbs per 1000 c. ft. This fumigant is to be kept on the top shelf of the fumigation almirah as its fumes flow downwards. This fumigation 
must be done for a period of seven to eight days.  

 
The room in which the infestation occurred is also to be fumigated before the treated documents and books are to be returned 

to it. Otherwise, all the usefulness of the treatment would be nullified by fresh outbreaks of mould growths or insect infestations through 
the presence of spores or larvae. The fumigation of a room may be carried out by using a mixture of 1 lb of acqueous formaldehyde and 
6 ozs. of solid per manganate for about 1000-1500 c. ft. of room space. Immediately after mixing the two substances together, the room 
should be closed and then opened after twenty-four hours. A little sprinkling of ammonia on the floor will help to disperse the strong 
odour of the formaldehyde vapours. The room should be well aired for a few days before being used again.  

 
Fumigation with Lindane 

General environment treatment may be carried out with Lindane which is the gamma isomer of hexachlorocyclohexane. It is 7 
to 10 times more effective than technical hexachlorocyclohexane and does not have a smell which lasts long. It acts mainly by contact 
and is effective against many enemies’ books and manuscripts; silverfish, booklice, of wood worm, moths, cockroaches, book worms 
and Dermestes. It is harmless to the materials of books and manuscripts, according to our present knowledge about it. It is obtainable in 
powder or pellet form and acts by sublimation; its vapours settle down on books and other surfaces as a thin film, and the adult insect 
trying to get out through the film, is killed by it.  

 
The fumigation must be done very slowly to avoid the decomposition of Lindane. The dosage is 8 grams per 100 cubic meters. 

Special heaters which never heat beyond 150-200° C., are used for the evaporation of the solid. For better dissemination of the Lindane 
fumes, the heaters are placed in the middle of the room to be fumigated. All the doors and windows of the room are to be kept shut, but 
one can enter the room safely for turning on or off the heater. The sublimation process takes about 20 minutes. After that, the room is 
to be kept closed for about 12 hours for the effective spreading of Lindane on all surfaces. In hot climates, the film retains its efficacy 
for about 8 days. Repeated fumigations should be carried out in one room within a few days of one another so that successive generations 
of insects coming out during the season may be annihilated, thus giving the insects no chance to survive and breed.  

 
Block has suggested the following solution to be given as a protective coating to bookbindings against attacks by cockroaches.  

Ethyl cellulose - 10.5 ozs   
Salicylanilide  - 0.5 ozs   
Butyl alcohol - 6.0 ozs  
Xylene - 3.0 quarts.  
A heavy coating of 1.0025 gms. per sq. cm. has been recommended.  
 

In bigger repositories of books and documents, fumigation is carried out with a mixture of ethylene oxide and carbon dioxide 
in the ratio of 1:9. The fumigation is done under a vacuum of 20 inches broken down to 21 inches after sending in the fumigating 
mixture. Carbon disulphide is another fumigant that can be used. The National Archives of India at New Delhi has such a vacuum 
fumigation chamber built of steel. 300 to 500 books are fumigated in it at a time and are exposed to the fumes for about three hours at 
95° F. Great caution is however to be exercised in regard to it on account of its inflammability.  
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Termite control 
The control of termites requires specialised attention in repositories of books and records as these insects pose a persistent 

threat to manuscript material in a tropical climate. The National Archives of India, Delhi, went into this question systematically and has 
come out with certain measures to be taken to keep termites under control. As termites’ infestation starts from the soil, creation of a 
chemical barrier round the building using crude creosote in kerosene (1:1) or Dieldrex in water (1:60) is recommended. Cracks and 
crevices in the floor and the walls are to be treated with Dieldrex EC 15. Wooden structures are to be coated with creosote oil and 
solignum. Almirah and racks used for storing records are to be kept at least 15 to 20 cm. away from the walls and have their legs and 
base painted with a mixture of creosote and kerosene (1:1) or with solignum. Two coatings of the chemicals are to be given within a 
week for developing sufficient termite resistance for a season and this is to be repeated every year in places where the whole building 
cannot be segregated by a chemical barrier. Even if such a chemical barrier is possible and has been effected, constant vigil against 
termite infestation is to be maintained. 

 
Deacidification 

It has been shown that acidity is one of the common causes for damage in paper. Acidity is indicated by pH. A low pH number 
means great acidity. A pH of 7 indicates that the paper is neutral - neither alkaline. Anything over 7 indicates alkalinity in paper. Casey 
quotes the following specifications of pH for some papers:  
Minimum pH  
Papers for permanent records - 5.0  
White bonds - 5.0  
Coloured bonds - 4.7  
 

It is desirable that acidity in old archival material is reduced before steps are taken to strengthen it. This can be best done by 
treating the paper with alkaline solutions. W. J. Barrow had first devised a method of deacidification using saturated lime water and 
calcium bicarbonate (0.15%). The document to be acidified is to be first immersed in lime water for twenty minutes and then transferred 
to the other bath and immersed likewise for twenty minutes. The immersion in calcium bicarbonate is for the purpose of removing the 
excess lime water. Calcium carbonate is formed in the process and deposited in the fibers of the paper.  

 
Barrow himself later devised a one-bath deacidification process by using a solution of magnesium bicarbonate, prepared by 

passing carbon dioxide through a saturated solution of magnesium carbonate. This saves on the time of immersion of the document sheet 
in the aqueous medium. Magnesium bicarbonate solution may also be sprayed on the book or manuscript sheets.  

 
The use of water as the solvent holds out dangers for the documents especially for soluble inks used. So, efforts have been 

made to find non-aqueous solutions which can be used for the purpose. One formulation which has been worked out by Boynes – Cope 
the British Museum Research Laboratory is: a dilute solution of crystalline barium hydroxide in methyl alcohol. The document is either 
immersed in it or sprayed with it: in either case, it is hung up to dry in air. The barium hydroxide is converted by the carbon dioxide in 
the air to barium carbonate which is deposited in the paper fibers.  

 
In the National Museum at Delhi, deacidification is done by exposing the acidic documents or archival materials to vapours of 

ammonia in an air tight chamber. As this method also avoids the necessity for immersion of sheets of the documents in aqueous solutions, 
it is useful in cases where smudging of ink is feared. But one precaution is necessary. Ammonia is a powerful reagent and might affect 
the dyes of the inks used. For this reason, a test must be carried out before subjecting the documents to this treatment. Deacidification 
by this method may be carried out in a chamber similar to the one used for fumigation with paradichloro - benzene. A 10% solution of 
ammonia is placed at the bottom of the chamber and the documents to be deacidified are spread out on the perforated shelves. They are 
exposed to the ammonía vapours for 4 to 5 hours. Afterwards, they are exposed to fresh air for 10 to 12 hours so that all excess ammonia 
on the documents may be dispelled. 

 
In all these cases, the pH of the paper comes to about 7.5 which is just the right point for the survival of the paper.  
 

Stain Removal 
Besides general discoloration which may occur in paper, there is always the possibility of extraneous material and causing 

disfiguring stains. It is better material depositing itself on it and other document to remove the general brownishness or yellowishness 
to get these stains removed before any attempt is made use of special reagents is called for. Plenderleith of deteriorated paper, for in 
most of these cases, the mentions the use of the following agents for removing particular stains:  
Pyridine Petrol - Oil, fat and tar stains.  
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Petrol - Wax and candle – grease stains.  
Hydrogen peroxide (in alcohol - equal volumes) - Fly stains.  
Potassium perborate (2% solution) - Tea and coffee stains.  
2% Chloramine-T and 5% Oxalic acid or 10% Citric acid - Iron gall ink stains.  
Sodium formaldehyde sulphoxylate - Ink stains, iron stains.  
 

Water stains are very likely to occur on paper and J. F. Mills says that they can be removed by soaking the paper in water for 
about 20 minutes and then putting it into a dish of nearly boiling water and allowing it to cool down in this water. Resizing of the paper 
is necessary after this.  

 
Fungi and molds, besides weakening the paper fibers, also leave behind very discoloring stains. Madame Flieder, after very 

systematic work on 14 types of fungi secreting coloring substances, has arrived at the following conclusions: bleaching powder, sodium 
chlorite and sodium hypochlorite are most efficient in removing these stains. Similarly, she worked out the proper treatment for grease 
and wax stains and concluded that benrene, turpentine, petrol, trichloro. ethylene and Sommieres carth (an absorbent powder) take away 
these stains very well.  

 
Bleaching 

The removal of general discoloration is necessary very often to give the document a freshness of appearance which is very 
desirable. This can be achieved by the use of bleaching agents. One precaution to be borne in mind about this part of treatment is the 
extreme & strong nature of these reagents used and their tendency to weaken paper, if they are not washed away thoroughly.  

 
The commonest and still the most potent bleaching agent is bleaching powder. A 1% solution of it in water is used alternately 

with a 1% solution of hydro chloric acid. The sheet which is discolored, is placed alternately in these two baths, ending up with the 
alkaline bath when the discoloration has greatly gone. Any writing in iron gall ink is protected by a local application of a solution of 
nitrocellulose (5 %) in acetone and amyl acetate mixture. After the discoloration becomes faint, the document sheet is put in a 2% 
solution of hypo to remove the excess of chlorine from the bleaching powder. One very important precaution in all cases of such 
immersion treatment is that the sheet should always be handled with the support of a glass sheet or polythene sheet and never by itself.  
A bleaching agent which is less potent and also less injurious to the fibers of the document material is Chloramine - T. It is invariably 
used as a 2% solution in water. It has to be prepared afresh every time for treatment. It has a faint smell of chlorine when in solution. 
Once applied, it soon decomposes into a harmless material.  
 

Another bleaching agent is sodium chlorite in conjunction with formaldehyde. The bleaching is to be ventilated out quickly. 
This solution is prepared be done in a fume cupboard so that the toxic fumes may solution of sodium chlorite. Yellow chlorine dioxide 
by adding 15cc of 40%, formaldehyde to a 2% aqueous is formed in the process and helps in the bleaching. One advantage of this 
method is that the harmful is kept in this bath for about 15 minutes, then removed chemicals evolved soon lose their toxicity. The print 
and washed thoroughly in running water.  

 
Resizing 

Resizing In all these processes of treatment - deacidification and bleaching, it is very likely that the size in the paper is lost and 
it becomes very limp and weak. Resizing is the way to give back the paper its crispness and strength back. The best size for this purpose 
is gelatine and is prepared by dissolving one ounce unit of the best gelatine in 32 ounces of water (i.e., 31 gms in one litre of water), 
warming it if necessary and by straining the clear liquid through a clean cloth or better still, a filter paper. The sheets to be preserved 
are immersed in this solution one by one and then the excess size is squeezed out in a press and the sheets are spread out on large sheets 
of paper or a clothesline for drying. After this, the sheets may be again pressed to flatten them out well.  

 
Repair 

A document may suffer minor physical damage deterioration such as fragility due to loss of size, such as tears, wrinkling and 
scattered holes and gross abnormally large number of holes and tunnels caused by insects attacking books. In the latter case, the 
individual sheets become very weakened and are difficult to handle. The latter type of cases always calls for strengthening the sheets 
with chiffon or through the modern process of lamination. All cases of minor damage require local attention as quickly as possible so 
that the damage may be contained.  
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Mending torn pages 
Very often pages of documents would be found to be torn especially at the edges. It might even be found that due to negligent 

storage or handling, the edges would be curled up, crumpled paper at the tear should be strengthened and torn all along the edges. In all 
these cases, the as follows:  

a. If the tear does not extend into printed or written matter, thin tough all - rag handmade paper - 1 to 1.5 cms. wide and a little 
longer than the tear - is pasted on to the paper at the back of the tear.  

b. If the tear extends into the printed or written matter, then strips of thin, tissue paper are pasted on both sides of the paper. The 
strips are always to be a little longer than the length of the tear.  

c. If all the edges of a page are badly crumpled, curled up and strewn with small tears all along, it is necessary that such edges 
should be reinforced with the strips of good quality handmade paper, care being taken to see that no written or printed matter 
covered in the process. The strips may be 1.5 to 2 cms. wide.  

 
A very important consideration in all cases of pasting is the type of adhesive used. Glue and gum are unsuitable as they shrink on 

drying and the mended portion tends to curl up on this account. Binder's paste made of starch, dextrin or maida is still the best for this 
purpose. The formulae for paste, as used in the National Archives of India, are as follows:  

1. Dextrine Paste:  
Dextrine – 2.5Kg. 
Water – 5 litres. 
Oil of cloves – 40 gms. 
Barium Carbonate – 80 gms. 
Saffron – 40 gms. 

2. Thin Starch Paste:  
Starch (maida) - 250 gms.  
Water - 5 litres.  
Oil of cloves - 40 gms.  
Saffron - 40 gms.  
Barium Carbonate - 80 gms.  
 
In both these cases, water is first brought near boiling point in shallow vessel and the dextrin or starch added slowly with constant 

stirring to prevent the formation of lumps. Afterwards, barium carbonate is added and the stirring continued. Then oil of cloves and 
saffron are added and the paste kept heated for 6 to 8 minutes longer.  

 
Binder's paste 
Starch - One part by weight  
Water - 4 to 5 parts by weight  
Copper sulphate - 2.5 to 3% by weight of the starch.  
Glycerin - 1 to 2% by weight of the starch.  
 

First a paste of the starch and water is made by adding small quantities of starch to water at a time and stirring very well to 
prevent the formation of lumps. Then copper sulphate dissolved in a minimum quantity cooked on a stove till it starts frothing. Stirring 
is continued during cooking to avoid charring of starch at the bottom. Glycerin is added finally to the paste and stirred in very well.  
 

In using the paste, it is good to bear in mind that the drier the paste the less the danger of wrinkling, but if too dry, it will not 
bind and the less of it is used, the better. Paste must always be applied with a hair brush "softer than glue brushes and flat rather than 
round like glue brushes”.  
 
Filling holes 

If the holes are big, then they may be filled in by a "window" of bond paper. This is done by marking out lightly on the bond 
paper an outline of the tear, cutting out a slightly larger size of the outline, beveling both the edge of the tear and of the cut-out piece, 
putting them together, applying paste, protecting the sheet with oil or wax paper on either side and pressing it.  

 
For filling small holes, a paste filler made of paper pulp or fluff and paste is used. The pulp or fluff is prepared from a paper of 

the same stock or blotting paper or good quality handmade paper by scrapping them out and by boiling the scrappings with water. Paste 
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is added to the pulp so prepared, and then it is stained to match the color of the sheet to be repaired. The sheet is first dampened with a 
wet cloth at the holes and the filler applied to fill up the holes.  

 
Removing creases 

Creases are removed by first dampening the sheet at the creased portions with a wet sponge, then covering them with blotting 
paper and ironing with a moderately hot electric iron.  

 
Conclusion 

It may be that the paper of documents has become very fragile and soft or brittle due to structural decay or has been insect-
infested so much that with a number of holes in it, it has become weak and difficult to handle. In all these cases, the paper has to be 
given some reinforcement which would facilitate its being handled without hiding the writing on it. The earlier method of such 
reinforcement which is in vogue even now in many places is to use chiffon. The modern methods largely used nowadays in big 
repositories of books and documents, is to reinforce with cellulose acetate and thin tissue paper.  
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