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Vice-Chancellor’s Message 
The Distance Learning Centre is building on a solid tradition of over two decades of 
service in the provision of External Studies Programme and now Distance Learning 
Education in Nigeria and beyond. The Distance Learning mode to which we are 
committed is providing access to many deserving Nigerians in having access to higher 
education especially those who by the nature of their engagement do not have the luxury 
of full time education. Recently, it is contributing in no small measure to providing places 
for teeming Nigerian youths who for one reason or the other could not get admission into 
the conventional universities. 
These course materials have been written by writers specially trained in ODL course 
delivery. The writers have made great efforts to provide up to date information, 
knowledge and skills in the different disciplines and ensure that the materials are user-
friendly.  
In addition to provision of course materials in print and e-format, a lot of Information 
Technology input has also gone into the deployment of course materials. Most of them 
can be downloaded from the DLC website and are available in audio format which you 
can also download into your mobile phones, IPod, MP3 among other devices to allow 
you listen to the audio study sessions. Some of the study session materials have been 
scripted and are being broadcast on the university’s Diamond Radio FM 101.1, while 
others have been delivered and captured in audio-visual format in a classroom 
environment for use by our students. Detailed information on availability and access is 
available on the website. We will continue in our efforts to provide and review course 
materials for our courses. 
However, for you to take advantage of these formats, you will need to improve on your 
I.T. skills and develop requisite distance learning Culture. It is well known that, for 
efficient and effective provision of Distance learning education, availability of 
appropriate and relevant course materials is a sine qua non. So also, is the availability of 
multiple plat form for the convenience of our students. It is in fulfilment of this, that 
series of course materials are being written to enable our students study at their own pace 
and convenience. 
It is our hope that you will put these course materials to the best use. 
 
 
 
 
 
 
 
Prof. Abel Idowu Olayinka 
Vice-Chancellor 
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Foreword 

As part of its vision of providing   education for “Liberty and Development” for 
Nigerians and the International Community, the University of Ibadan, Distance Learning 
Centre has recently embarked on a vigorous repositioning agenda which aimed at 
embracing a holistic and all encompassing approach to the  delivery of its Open Distance 
Learning (ODL) programmes. Thus we are committed to global best practices in distance 
learning provision. Apart from providing an efficient administrative and academic 
support for our students, we are committed to providing educational resource materials 
for the use of our students. We are convinced that, without an up-to-date, learner-friendly 
and distance learning compliant course materials, there cannot be any basis to lay claim 
to being a provider of distance learning education. Indeed, availability of appropriate 
course materials in multiple formats is the hub of any distance learning provision 
worldwide.  

In view of the above, we are vigorously pursuing as a matter of priority, the provision of 
credible, learner-friendly and interactive course materials for all our courses. We 
commissioned the authoring of, and review of course materials to teams of experts and 
their outputs were subjected to rigorous peer review to ensure standard. The approach not 
only emphasizes cognitive knowledge, but also skills and humane values which are at the 
core of education, even in an ICT age. 

The development of the materials which is on-going also had input from experienced 
editors and illustrators who have ensured that they are accurate, current and learner-
friendly. They are specially written with distance learners in mind. This is very important 
because, distance learning involves non-residential students who can often feel isolated 
from the community of learners.  

It is important to note that, for a distance learner to excel there is the need to source and 
read relevant materials apart from this course material. Therefore, adequate 
supplementary reading materials as well as other information sources are suggested in the 
course materials.  

Apart from the responsibility for you to read this course material with others, you are also 
advised to seek assistance from your course facilitators especially academic advisors 
during your study even before the interactive session which is by design for revision. 
Your academic advisors will assist you using convenient technology including Google 
Hang Out, You Tube, Talk Fusion, etc. but you have to take advantage of these. It is also 
going to be of immense advantage if you complete assignments as at when due so as to 
have necessary feedbacks as a guide. 
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The implication of the above is that, a distance learner has a responsibility to develop 
requisite distance learning culture which includes diligent and disciplined self-study, 
seeking available administrative and academic support and acquisition of basic 
information technology skills. This is why you are encouraged to develop your computer 
skills by availing yourself the opportunity of training that the Centre’s provide and put 
these into use.  

In conclusion, it is envisaged that the course materials would also be useful for the 
regular students of tertiary institutions in Nigeria who are faced with a dearth of high 
quality textbooks. We are therefore, delighted to present these titles to both our distance 
learning students and the university’s regular students.  We are confident that the 
materials will be an invaluable resource to all. 

We would like to thank all our authors, reviewers and production staff for the high 
quality of work. 

 

Best wishes. 

 

 

Prof.  Bayo Okunade 
Director 
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Course Introduction 

During the last quarter of a century, there has been a remarkable growth in the awareness 

of the value of well kept archives, which has led not only to an unprecedented increase in 

the number of Record Offices within such a short time, but also to the desire of most 

private owners of large and small accumulations of documents to ensure their 

preservation. This awareness has brought to the fore conservation problems due to the 

large quantities of documents in need of treatment.  

Added to this, there are difficulties arising not only from the variety and sometimes 

limited durability of the materials, inks and colour of these documents, but also from the 

wide variety of materials and chemicals now available for their treatment. As a 

consequence, there have been requests for some authoritative guidance for those faced 

with the complex problems of the treatment of these documents. 

This British Standard sets out to answer these requests, but the recommendations have 

been framed in the knowledge that most of this treatment will of necessity be undertaken 

without the facilities of a well-equipped laboratory. The methods set out, therefore, are 

those which trained operators can undertake safely with ordinary equipment. 

Custodians should always give clear instructions to their operators before nay treatment is 

carried out, and such instructions should cover the makeup of the finished work.  

Because of the problems posed by the varied nature of the documents themselves and of 

the wide range of materials and chemicals available for their treatment, many of which 

can be used only under strict conditions, it is essential that custodians ensure that the tests 

recommended in this British Standard are carried out before they adopt a particular 

method of treatment. This will minimize the risk of damage to the documents. 

It is the responsibility of custodians of documents to preserve the evidential integrity of 

the make-up of the document to be treated and to ensure that nothing is done to a 

document which cannot be undone without damaging it. Since treatment to prolong the lif 

of an archival documents is not a process of restoration, it should be undertakne in such a 

way that whatever is added to the document can be distinguished from what is original.  

Within this limitation, consideration should always be given to the aesthetic appearance 

of the finished work.In view of the increasing use of chemicals as well as the wider range 

of materials available for the treatment of documents, it may be essential at a later date to 

know the chemicals and materials used on, and the method of treatment given to a 
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particular item. Evidence of the original make-up should be preserved as it may be 

significant in the future.  

The details of any treatment given to an item should therefore be recorded. 
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Study Session 1 Definitions of Terminology in Preservation and 

Conservation (Information Resources) 
 
 
Introduction 
The essence of preservation is an element of management resource allocations. Human 

material and money (HMM) must be put to ensure that information resources give 

adequate protection. All the formats preserved and not allowed to crumble will last not 

only for today but for the future.  

You must bear it mind that libraries and archives play the primary role of acquiring, 

processing, organising, preserving as well as conserving the printed and non-printed 

information resources and disseminating them to users. Information resources are highly 

expensive to acquire, process, organise or arrange in Archives or Library for easy access 

to and use by clienteles.  

Library information resources refer to all the media for storing information, may include 

textbooks, magazines, journals, newspapers, patents, handbook, manuals, gazetteers, 

directories, encyclopedias, atlases, maps, calendars, discs cassettes, microforms, etc. If 

these information resources are not safeguarded against rapid deterioration, decay and 

destruction by agents of deterioration, libraries and archives will not be able to render 

effective and efficient services. In the study session, you shall get familiar with 

definitions of terminology in Preservation and conservation (Information Resources) 

 
Learning Outcomes for Study Session 1 
At the end of this study, you should be able to: 

1.1 Define Preservation and Conservation 

1.2 Explain terminology in Library and Archive management 

 

1.1  Preservation and Conservation 
Conservation:According to Harvey (1988) conservation denotes those specific policies 

and practices involved in protecting library and archival materials from deterioration, 

destruction and decay including the methods and techniques used by the technical staff. 

Vuias and Vinas (1988) opined that conversation is all the operations which are intended 

to prolong the life of an object by forestalling damage or remedying deterioration. 
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Figure 1.1: Some worn out books (Showing the need for preservation and conservation) 
Source: https://upload.wikimedia.org/wikipedia/commons/8/87/Old_book_bindings.jpg 

 

Clarkson (1987) asserts that conservation is the specialised process of making fragile 

objects safe or to a certain extent usable. Every other strategy used for safeguarding the 

recorded memory of mankind on information material from deterioration or decay is 

involved. 

Restoration: Dureau and Clements (1986) defines restoration as those techniques and 

judgements used by the technical staff to bring back to their original conditions library 

and archival materials damaged by time, usage and other items. 

Preservation: This involves stabilizing the environment under which library information 

materials are kept. Stabilizing of the environment means control of excessive 

temperature, relative humidity and installing good housekeeping practices 

Libraries should prepare a disaster plan for dealing with emergencies and ensure that all 

materials treated are fully documented (Kroon 1997). Libraries and archives should train 

conservators to help in remedying most of the deteriorated books and documents in 

libraries and archives through the process of chemical repairs. 

 
 
Box 1.1: Note on Preservation 

The purpose of library preservation is to ensure the present and future use of information 

in whatever form it has been recorded. 
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Preservation is a generic term that covers a lot of activities. So, preservation is all the 

managerial, administrative, financial and staffing considerations necessary to safeguard 

the welfare of library collections. It specifically means the provision of an appropriate 

level of security, environmental control, storage, care, and handling that will retard 

further chemical deterioration and protect library materials from physical damage. 

 
Figure 1.2: Library information preservation methods 

Source: http://library.wustl.edu/wp-content/uploads/2014/11/IMG_2244-940x529.jpg 
 

According to Boomgarden (1985) preservation is the art taken to anticipate, prevent, 

stop or retard deterioration. It is the art of anticipating and preventing decay (Baker 

1981). Preservation may also refer to the specific individual and collective measure taken 

for repairs, restoration, protection and maintenance of archives (Canble 1990).  

Preservation involves stabilizing the environment under which library materials are kept. 

Stabilizing of the environment implies control of excessive temperature, relative 

humidity and instituting good housekeeping practices (Kenom 1995). Preservation 

therefore entails controlling the environment in which the object is kept to reduce or 

remove entirely harmful agents which may lead to deterioration of the object (Osifoh 

1997).  
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The aim of preservation is to obviate damage liable to be caused by environmental or 

accidental factors which posed a threat in the immediate surroundings of the object to be 

conserved. 

Conservation is the use of chemical and physical procedures, both in treatment and in 

storage to ensure the preservation of a document (BSI 1973). Conservation is the 

treatment of library and archival materials to stabilize them, physically sustaining their 

survival for as long as possible in their original forms. The aim of conservation is to 

ensure that decay or damage to library and archival materials is treated to make them 

stable and usable.  

Conservation has also been defined (in the glossary of IFLA principles for the care and 

handling of materials) as “specific practices taken to slow down deterioration and prolong 

the life of an object by directly intervening in its physical or chemical makeup" (BSI 

1977). According to Mackenzie (1949) preservation refers to everything which 

contributes to the wellbeing of the collections.  

So preservation includes the protection, maintenance and the restoration of library and 

archival materials. It is the totality of processes and operations involved in the physical 

protection of records against damage or deterioration.The term preservation becomes 

more meaningful when segmented into: 

 Direct preservation (which is correctly referred to as conservation) 

 Indirect preservation 

Preservation by substitution, while preservation is preventive and protective. 

Conservation is curative, remedial, and involves chemical and physical procedures in 

treatment and in storage to ensure that deteriorated material become useful, usable and 

continue in preservation storage process. 

 
In-Text Question 
______________ is the purpose of library preservation? 

a. To ensure the present use of information in whatever form it has been recorded. 

b. To ensure the future use of information in whatever form it has been recorded. 

c. To ensure the present and future use of information in whatever form it has been 

recorded. 

d. None of the above 



 

 

22 

 

In-Text Answer 
a. To ensure the present and future use of information in whatever form it has been 

recorded. 

 

1.2  Other Terminologies of Libraries and Archives 
Environment 

The qualities of the atmosphere in which collections are housed. 

Environmental conditions 

Describe a range of factors such as temperature, humidity, light, and pollution 

thatcontribute to the overall environment. 

Environmental damage 

The damage that can be caused by incorrect humidity or temperature andby light, 

pollution or a pest infestation that results from a poor environment. 

 

Environmental monitoring 

This is the process of capturing evidence about environmental conditions.Monitoring can 

be carried out on a continuous basis or as spot readings.A wide range of instruments is 

available to monitor different environmental factors. 

 

Environmental records 

These are the outputs from monitoring activity and take the formof handwritten lists, 

charts or databases. 

 

Stewardship 

This term is used to describe a wide range of practices used to ensure thewell-being of a 

collection. It includes the management of environmental conditionsand general collection 

care, but also activities such as documentation and security. 

Environmental factors 

A range of environmental factors can affect collections: 

• Radiation as regards the form of light, and especially ultraviolet light, will cause paper 

to yellowand inks to fade. The energy of this radiation can also cause structural damage 

topaper, parchment and leather. Levels of visible light should be set to ensure the 
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mosteffective balance between the needs of readers and the need to minimise light 

damage tothe collections.  

• Pollution monitoring : Setting it up usually requires specialist advice. Airquality 

measurement usually includes an assessment of levels of particulate matter (dust) 

andatmospheric pollutants. Even without monitoring, much pollution can be controlled 

bygood building maintenance, housekeeping and the careful selection of materials used 

forcleaning and storage. 

• Vibration and particulate pollution : If the collection is to be relocated or if extensive 

work isplanned for the building, additional specialist monitoring of vibration or 

particulate pollution(dust) may be required. Moving collections can subject them to 

vibration damage duringtransit, and in the loading and unloading phases. Good training 

and handling procedures alongwith careful selection of equipment and materials can 

reduce these risks. 

• Insect pest levels should be monitored with a view to reducing levels of damaging 

peststo zero3. 

• Temperature and relative humidity: These factors can have a significant impact on 

thecondition of library and archive collections, and therefore will be dealt with in more 

detail. 

 
In-Text Question 
Insect pest is nothing to be considered when considering the preservation and 

conservation of information, TRUE/FALSE?  

 
In-Text Answer 
FALSE 
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Summary of Study Session 1 
Instudy session 1, you have learnt that: 

1. According to Harvey (1988) Conservation denotes those specific policies and 

practices involved in protecting library and archival materials from deterioration, 

destruction and decay including the methods and techniques used by the technical 

staff. 

2. Dureau and Clements (1986) defines restoration as those techniques and 

judgements used by the technical staff to bring back to their original conditions 

library and archival materials damaged by time, usage and other items. 

3. Preservation is preventive and protective while conservation is curative remedial 

and also protective. 

 

Self-Assessment Questions (SAQs) for Study Session 1 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 
SAQ 1 Testing learning outcome 1.1 
Explain preservation and conservation to highlight the differences between them? 

SAQ 2 Testing learning outcome 1.2 
Why do we conserve library materials? 

 

Notes on SAQs for Study Session 1 
SAQ 1 

Preservation involves stabilizing the environment under which library materials are kept. 

Stabilizing of the environment implies control of excessive temperature, relative 

humidity and instituting good housekeeping practices (Kenom 1995). Preservation 

therefore entails controlling the environment in which the object is kept to reduce or 

remove entirely harmful agents which may lead to deterioration of the object (Osifoh 

1997). While, 

Conservation denotes those specific policies and practices involved in protecting library 

and archival materials from deterioration, destruction and decay including the methods 
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and techniques used by the technical staff. Vuias and Vinas (1988) opined that 

conversation is all the operations which are intended to prolong the life of an object by 

forestalling damage or remedying deterioration. 

 

SAQ 2 

The purpose of library conservation is to ensure that information required in the present 

and in the future is being easily accessible. 
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Study Session 2: Background of Preservation and Conservation 
 
 
 
 
 
 
Introduction 
It is not a mistake that priority is accorded to preservation as a core library activity. All 

materials used for information storage are made of organic materials and they can 

deteriorate overtime. The term “preservation” has assumed great significance in library, 

archival and information science. Related to this term is conservation and restoration. 

Both conservation and preservation are related but have distinct concepts.  

While preservation aims at prolonging the usable life of useful research information 

resources, by reducing risks of damage and slowing down the rate of deterioration, 

conservation treats to stabilize them, physically sustaining their survival for as long as 

possible in their original forms. In this study session you shall learn about the concepts of 

preservation and conservation.  

 

Learning Outcomes for Study Session 2 
At the end of this study, you should be able to: 

2.1 Discuss the background Preservation and Conservation 

2.2 List and Explain the Direct Preservationmethods 

 

2.1  Background of Preservation and Conservation 
Preservation was earlier mistaken for conservation. Earlier record managers, archivists 

and librarians took preservation to be only when damaged materials are conserved or 

repaired. However, there was the need to store and prevent paper records and books from 

being damaged at all and the dire need to minimize wear and tear of paper materials.  

This need led to the principle of indirect preservation. It was observed that threat to paper 

records, what we refer to as enemies of paper records, should be reduced or eliminated 

completely under indirect preservation. These enemies include: 

1. Insects 

2. Moulds 

3. Rodents 
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4. Dust 

5. Direct light 

6. Chemical changes (acidity) 

7. Fire 

8. Flood 

9. Man 

 

How these enemies destroy paper records and how to control them 

 
2.1.1 Insects 
Insects that can cause paper deterioration include cockroaches, silverfish, bookworms and 

termites. 

How they Destroy Records: Some of these insects feed on the cellulose in paper. They 

bore holes and leave stains on paper. A warm, dark, dirty and poorly ventilated 

environment is usually ideal for their existence. 

Control : A clean environment must, therefore, be maintained to scare off insect attack. 

Periodic fumigation is also essential to control and eradicate their presence to the storage 

area. 

 

2.1.2 Moulds 
Paper deterioration can result from the activities of living organisms like moulds, fungi 

(fungus singular) etc. 

How They Destroy Records:Moulds and fungi thrive in an environment that is warm, 

humid and dark. They source for their nutrient from material like cellulose and solid 

particles. Mould and fungi weaken and disfigure paper through brownish patches called 

foxing. 

Control :As a control measure temperature and relative humidity in the storage area must 

be controlled and maintained at a level hostile to the growth and existence of moulds and 

fungi while solid particles must not be allowed in the storage area. 

2.1.3 Rodents 
Another category of enemies of record that cause paper deterioration is a rodent. Rodent 

can cause damage to paper by shredding it. Its corrosive urine can stain and weaken the 

paper. 
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Control :It should, therefore, he prevented from gaining access into the room where paper 

records and books are stored. 

 
2.1.4 Dust 
Dust and dirt can settle on record and thrive when there is moist surface. Besides causing 

abrasion, they form good and conducive surface for other atmospheric contaminants to 

thrive on. 

Control :  Paper materials must be regularly dusted with dusters and soft brushes. 

Vacuum cleaning or air cleaning may also be adopted from time to time 

 
2.1.5 Direct Light 
Light, whether natural or artificial, can cause deterioration of paper when exposed to it. 

Light transmits energy. The shorter the weave length, the greater the energy level. Light 

accelerates the rate of oxidation and chemical breakdown and causes the colour change in 

paper. 

Control :Particular attention must therefore be paid to the light level of which must be 

kept as low as possible in the storage area. Darkness has even been recommended in the 

storage area (Harvey 1993), even thought this may not be practicable particularly in 

tropical environments. Florescent lights should have u-v protectors. 

 
2.1.6 Chemical Changes 
Atmospheric pollutants constitute another notable external source of paper deterioration. 

These include gaseous pollutants like sulphur dioxide and nitrogen dioxide, which cause 

deterioration through acid attack. Sulphur dioxide combines with moisture to form 

sulphuric and nitric acids, which cause deterioration of paper. 

Control : It is therefore important that necessary measure be taken to control our 

pollution through routine cleaning of the storage area, filtering of air intake and 

generating awareness about the harmful effects of air pollution. 

 
2.1.7 Fire 
Fire can cause huge losses on records by burning them to ashes. 

Control :  Train staff on fire fighting and to make use of fire extinguishers. Avoid staff 

and users smoking. No smoking stickers should be displayed to forewarn those who do 
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not know. Flood can also cause a lot of damage to paper by wetting it. Control check 

leakage of the roof, do not cite any building housing documents in flood-prone areas. 

 
2.1.8 Man 
Damage to records can be caused by the attitude of man. It can be through deliberate acts, 

negligence ignorance or poor handling of paper records. Materials can be mutilated, 

destroyed or stolen out rightly due to carelessness, ignorance, selfishness or greed. 

Control : Need to create awareness as to the importance of records, the paper handling 

methods and care required for their long term preservation. For preservation to be 

meaningful, it is segmented into: 

 Direct preservation 

 Indirect preservation 

 Preservation by substitution. 

Please note that for your information needs and for the importance of this study, Direct 

preservation would be discussed extensively all through heading 2.2 as follows. 

 
In-Text Question  
Paper deterioration can result from the activities of living organisms like 

_______________? 

 

 

a. Mud 

b. Moulds 

c. Insect 

d. None of the above 

In-Text Answer 
a. Moulds 

2.2  Direct Preservation 
This includes the following: 

1. Book binding 

2. Paper document repairs 

3. Deacidification 

4. Sizing 

5. Restoration 
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6. Fumigation 

Book Binding: Binding is the best method of preserving archival documents except for 

few (e.g. Maps, plans and other similar materials) which are not suited to this treatment. 

Binding ensures their better physical protection and maintenance in proper sequence 

while in use. Method of binding may be grouped as follows: 

Bindings secured by sewing with thread which may be divided into: 

1. External gripping 

2. Loose leaf 

3. Post—Fixed 

4. Expanding thong- prong 

5. Wire stitching/stapling 

6. Adhesive 

 

Box 2.1: Recall 

Damage to records can be caused by the attitude of man. It can be through deliberate acts, 

negligence ignorance or poor handling of paper records. Materials can be mutilated, 

destroyed or stolen out rightly due to carelessness, ignorance, selfishness or greed. 

 

Hand sewn binding: The binding of all printed volumes are described as letter press 

bindings, irrespective of the printing process employed. The term, letter press binding 

applies to all volumes designed only for reading, i.e. extra, half extra, library and case 

bindings. Stationery binding applies to the binding in any style of volumes constructed 

specifically to receive written records, e.g. accounts books, diaries, loose-leaf and 

flushing binding guards books etc. 

Paper document Repairs: Repair can be wet or dry repair; the repairing process is done 

by bringing both the paper being repaired and the paper being used in the repair to the 

same limp condition by immersing both in bicarbonate solution and carrying out the 

repair still wet. 

Deacidification: This is a method of neutralizing the acid content of a document. The 

commonest chemical used in neutralizing the acid content in documents is a calcium 

hydroxide solution or lime water- (CaOH). It is important to test for acid in a document 



 

 

 

before deacidifying it. The instrument used is known as 

methods of deacidification and these are:

Figure 2.2

1.  Immersion method

Take the documents in groups of six at a time and immerse them in the liquid

leaving them for at least 15 minutes. Use a silicon paper to carry the wet 

documents when they are r

leave to dry up. This method is used mainly when the documents are not too weak 

or fragile to survive water treatment by immersion.

2  Sponge dampening method

(calcium hydroxide solution) and using the sponge in dampening the document to 

be repaired, the acid action is being neutralized.

Sizing: This is the process of making a document less absorbent. Use a soft brush 

and gently dampens 

are  rubbing paste on the document, as you do this the document is being repaired. 

Dampen both front and back, afterwhich you either hang

between blotting paper, when dry, press in a laminating machine. Note that before 

embarking on sizing, you have to test whether the ink has not formed into flakes.

Restoration: BSI (British Standard Institute) 1997 defined restoration as “all processes

including the construction of missing details by which a document is brought back to its 

original appearance. 

Fumigation: BSI (British Standard Institute) 1973 defined fumigation as the destruction 

of microbiological or insect infestation by the use of gaseous or readil

Indirect preservation includes the following:

Immersion method

Sponge dampening method
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before deacidifying it. The instrument used is known as a pH meter. 

methods of deacidification and these are: 

Figure 2.2: Methods of Deacidification 

Immersion method: Pour the solution of lime water into a sink or rubber tray. 

Take the documents in groups of six at a time and immerse them in the liquid

leaving them for at least 15 minutes. Use a silicon paper to carry the wet 

documents when they are removed after 15 minutes. Hang them on the rack and 

leave to dry up. This method is used mainly when the documents are not too weak 

or fragile to survive water treatment by immersion. 

Sponge dampening method: By deeping a sponge into the solution of lime water 

(calcium hydroxide solution) and using the sponge in dampening the document to 

be repaired, the acid action is being neutralized. 

: This is the process of making a document less absorbent. Use a soft brush 

 the documents with the sizing liquid. Hold the brush as if you 

are  rubbing paste on the document, as you do this the document is being repaired. 

Dampen both front and back, afterwhich you either hang it 

ting paper, when dry, press in a laminating machine. Note that before 

embarking on sizing, you have to test whether the ink has not formed into flakes.

: BSI (British Standard Institute) 1997 defined restoration as “all processes

construction of missing details by which a document is brought back to its 

: BSI (British Standard Institute) 1973 defined fumigation as the destruction 

of microbiological or insect infestation by the use of gaseous or readil

Indirect preservation includes the following: 

Immersion method

Sponge dampening method

pH meter. There are two 

 

: Pour the solution of lime water into a sink or rubber tray. 

Take the documents in groups of six at a time and immerse them in the liquid, 

leaving them for at least 15 minutes. Use a silicon paper to carry the wet 

emoved after 15 minutes. Hang them on the rack and 

leave to dry up. This method is used mainly when the documents are not too weak 

a sponge into the solution of lime water 

(calcium hydroxide solution) and using the sponge in dampening the document to 

: This is the process of making a document less absorbent. Use a soft brush 

the documents with the sizing liquid. Hold the brush as if you 

are  rubbing paste on the document, as you do this the document is being repaired.  

on the rack or dry it 

ting paper, when dry, press in a laminating machine. Note that before 

embarking on sizing, you have to test whether the ink has not formed into flakes. 

: BSI (British Standard Institute) 1997 defined restoration as “all processes, 

construction of missing details by which a document is brought back to its 

: BSI (British Standard Institute) 1973 defined fumigation as the destruction 

of microbiological or insect infestation by the use of gaseous or readily volatile poisons. 
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� Adequate storage conditions through the use of air conditioners and good 

ventilation 

� Adequate temperature and relative humidity 

� Environmental control 

� Dirt and dust 

� Protection from theft, flood, fire and light 

 

Summary of Study Session 2 
In this study session 2, you have learnt that:  

1. Preservation was earlier mistaken for conservation. Earlier record managers, 

archivists and librarians took preservation to be only when damaged materials 

are conserved or repaired. 

2. Direct Preservation includes the following: 

o Book binding 

o Paper document repairs 

o Deacidification 

o Sizing 

o Restoration 

o Fumigation 

 

Self-Assessment Questions (SAQs) for Study Session 2 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 
SAQ 1 Testing learning outcome 2.1 
Explain the processes in direct preservation? 

SAQ 2 Testing learning outcome 2.2 
List five enemies of paper records. 

 

Notes on SAQs for Study Session 2 
SAQ 1 
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Preservation was earlier mistaken for conservation. Earlier record managers, archivists 

and librarians took preservation to be only when damaged materials are conserved or 

repaired. However, there was the need to store and prevent paper records and books from 

being damaged at all and the dire need to minimize wear and tear of paper materials. 

SAQ 2 

Book Binding: Binding is the best method of preserving archival documents except for 

few (e.g. Maps, plans and other similar materials) which are not suited to this treatment. 

Binding ensures their better physical protection and maintenance in proper sequence 

while in use.  

Paper document Repairs: Repair can be wet or dry repair; the repairing process is done by 

bringing both the paper being repaired and the paper being used in the repair to the same 

limp condition by immersing both in bicarbonate solution and carrying out the repair still 

wet. 

Deacidification: This is a method of neutralizing the acid content of a document. The 

commonest chemical used in neutralizing the acid content in documents is a calcium 

hydroxide solution or lime water- (CaOH). It is important to test for acid in a document 

before deacidifying it. The instrument used is known as a pH meter. 

Fumigation: BSI (British Standard Institute) 1973 defined fumigation as the destruction 

of microbiological or insect infestation by the use of gaseous or readily volatile poisons. 

Indirect preservation includes the following: 

� Adequate storage conditions through the use of air conditioners and good 

ventilation 

� Adequate temperature and relative humidity 

� Environmental control 

� Dirt and dust 

� Protection from theft, flood, fire and light 
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Study Session 3: History of Writing and Recording Media 

 
Figure 3.1:Early writing tablet, 3100–3000 BC (cuneiform) 

Source: 
https://upload.wikimedia.org/wikipedia/commons/b/bc/Early_writing_tablet_recording_the_allo

cation_of_beer.jpg 
 
Introduction 
Earlier, all kinds of media were used for recording information. These media included 

clay, papyrus, skin of animals (Parchment) and lastly paper. This study will take you 

through these media in detail and show you why and how one of the above mentioned 

media, paper, became the major information media the world over. 

 
Learning Outcomes for Study Session 3 
At the end of this study, you should be able to: 

3.1 Discuss the Early Information Storage Format  

3.2 Discuss the Era of bad paper 

3.1  Early Information Storage Format 
People used clay for writing. Writing on clay is known and called cuneiform. Clay was 

got then from rivers Tigris and Euphrates. The writing, cuneiform was used mainly in 

Mesopotamia. The image of cuneiform shown in Figure 3.1. Then, the clay was baked 
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for writing and kept in libraries. Writing was done with the clay when the clay was wet, 

and then the clay was based to leave the writing clear and permanent.  

Papyrus was the second writing format for information. Papyrus is a seaweed found in 

Egypt in the river Nile. Writing on papyrus is known as Heirographic. The skin of the 

animal became the third writing format for information. This skin of animal is called 

“Parchment”. Parchment is made from the inner- skin of young animal lamb. Parchment 

are rolled into scrolls and kept in the library. 

 
Figure 3.2: Papyrus 

Source: https://psap.library.illinois.edu/assets/papyrus-james-1500-
63c89629bbd1dce869a0cfd109f15ea8.jpg 

 
Paper which is found everywhere (Ubiquitous) was invented by a Chinese called T 

sailum in 105AD. Originally paper was made from linen, cotton, and rags. Papers later 

came to be made from wood till date. It is vital to add here that other information media 

used, then included cave walls, palm leaf, etc.  

Campalia of India excelled in this paper production; T’ sailuim, a Chinese started 

officially to use recognized paper in 105AD and the use spread to the middle east and 

subsequently to Europe. A much earlier paper was said to have been established by recent 

studies (Alegbeleye 2008). The first paper mill was established in Spain about 1150AD 

(Sogbein 2008). Paper became fully in use from the 16th century. 
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Figure 3.3: Paper 

Source: https://cdn.tutsplus.com/craft/uploads/2013/11/14-snowflakes-lay-paper-copy.jpg 

 

T’sailium officially recognized that paper made from long fibre is stronger than paper 

made from short fibre: Paper made from cotton, linen and rag looked natural and did not 

deteriorate. Cotton linen and rag were the main fibre sources for early paper making. 

Besides early paper making was undertaken using hand methods. Under a good storage 

environment, early paper was of high quality and had the tendency to last for a very long 

time. 

There was an increasing demand for paper and therefore, the need to produce paper in 

commercial quantities. Hence, the method of hand production of paper was no longer 

feasible owing to the increase in demand. Attention, therefore, shifted from cotton, linen 

and rag to wood as the main source of fibre for paper making.  

These factors and others and the use of various chemical substances made modern paper 

produced as from the second half of the 19th century less durable than earlier papers. 

 
In-Text Question 
Papyrus is a seaweed found in _______________in the river Nile.  

a. Kenya 

b. Egypt 
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c. Nigeria 

d. Namibia 

 
In-Text Answer 
b. Egypt 

 
3.2 1850AD, An Era of Bad Paper 
In 1850AD, there was high demand for paper and people realized they had to make gains. 

They then resorted to adulteration. Many people used many different things like wood. 

As such, they then realized that the best alternative to cotton, linen and rags was wood 

pulp. Today, wood pulp is widely used in paper making. 

 
3.2.1 Permanence of materials used in making library and archives information resources 
Ink leather, vellum, parchment, cloth and adhesives (whether reversible or synthetic) 

belong to materials used in making library and archive information resources that are 

paper based. In order to retain the intellectual contents in them, these papers based 

information resources materials must be permanent and durable. 

Durability : This is the degree to which a paper and paper based information, materials 

retain their original strength, especially under conditions of heavy, sustained use. 

Permanence: This is the ability of paper and paper based library and archive information 

resources to remain stable and resist all chemical action that is inherent or external from 

the surrounding environment. Ritzenthaler (1983) posits that permanence  has to do with 

the chemical stability of the paper and durability to its physical strength. 

 
3.2.2 Effect of Acid on Paper 
Paper made from wood based pulp that has not had its lignin removed going yellow and 

deteriorates overtime. When exposed to light and/or heat, the molecules in the acidic 

paper will break even faster. It was only in the 1930s that the effects of wood pulp paper 

became known, when William Barrow (a librarian) published a report about the 

deterioration of acidic paper in the libraries.  
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Figure 3.4: wood pulp paper 

Source: http://1.imimg.com/data/7/T/MY-705564/kraft-20paper-2016-20b-

f_10524806_250x250.jpg 

 

Meanwhile, owing to the fear of the gradual disintegration of writing materials, measures 

have been taken to improve the quality of paper. During production acid free paper may 

be treated with a mild base (usually calcium or magnesium bicarbonate) to neutralize the 

natural acids occurring in wood pulp and it may also be buffered to prevent the formation 

of additional acids that they may be developed from application of sizing. 

 

In-Text Question 
The permanence of materials used in making library and archives information resources 

require parchment, TRUE/FALSE? 

 
In-Text Answer 
TRUE 

 

Buffer : According to (British Standard Institute) BSI 1973, buffer is a substance or 

mixture of substances used to control the acidity or alkalinity of a solution or paper at a 

pre-determined level. An example is the use of chalk in the manufacture of paper. 

The bicarbonate is added in excess, to supply the paper with an alkaline reserve to 

provide protection from further attack by acids remaining in the paper or supplied by the 

environment (e.g. Atmospheric sulphur dioxide). The bicarbonate during drying loses 
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carbon-dioxide and water and is converted to magnesium carbonate or calcium carbonate. 

In order for paper to last at least 100 years, it must have an alkaline reserve of 2% or 

more. 

There are two main contributors to the making of an acidic paper: one is airborne 

pollution and the other is “inherent vice” i.e. the original materials composing the paper 

(chiefly lignin and alum-rosin sizing) are inherently poor quality.  

In addition to acidity from atmospheric pollution and the manufacturing process, acidity 

in paper can be the result of proximity to poor quality secondary materials such as ground 

wood pulp cardboard, wooden backings and cross linked glues or pastes. Heat and 

moisture tend to catalyse the degradation process, i.e. unregulated temperature and 

humidity.  

 
Figure 3.5: ground wood pulp 

Source: http://www.kcl.fi/uploads/images/contentimages/mechanical-pulping/pgw.jpg 

 

This is a situation common in many libraries, historical societies and archives; it speeds 

up deterioration if the acidic process is allowed to continue unchecked. The originally 

flexible paper will readily break apart with even the most gentle handling. If the paper is 

acidic, because of internal or external factors, conservation procedures can never 

completely reverse the physical deterioration but can slow it down.  

In order to eradicate the negative effects of acid on paper completely deacdification 

process will be examined. Deacidification is the term used in library and information 

science for one possible measure against the degradation of paper in old books (the 

process is to increase the PH of acidic paper on a large scale.  
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Although acid free paper has become more common, a large body of acidic paper still 

exists in books made after 1850s because of its cheaper and simpler production methods. 

Acidic paper, especially when exposed to light, air pollution or high relative humidity, 

turns yellow and becomes brittle over time. During mass deacidification an alkaline agent 

is deposited in the paper to neutralize existing acid and prevent further decay. 

Deacidification: Covers the protection of a document against acid attack in the cases 

where paper may be treated with aqueous or alcoholic solutions. 

Sizing: Paper in poor condition is made less absorbent and is also generally strengthened 

by sizing. The amount of sizing required will always depend on the nature and condition 

of the paper. However, over sizing may leave the paper excessively stiff or brittle. 

 

3.2.3 Inventions of writing 
Sumer, an ancient civilization of southern Mesopotamia, is believed to be the place where 

written language was first invented around 3200 BC. Limestone Kish tablet from Sumer 

with pictographic writing; may be the earliest known writing, 3500 BC Ashmolean 

Museum. Writing numbers for the purpose of record keeping began long before the 

writing of the language. See History of writing ancient numbers about how the writing of 

numbers began. 

 
  Figure 3.6: Ashmolean Museum 

Source: http://www.artfund.org/assets/what-to-see/museums-and-galleries/ashmolean-
museum/ashmolean-museum-1536.jpg 
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It is generally agreed that true writing of language (not only numbers) was invented 

independently in at least two places: Mesopotamia (specifically, ancient Sumer) around 

3200 BC and Mesoamerica around 600 BC. Several Mesoamerican scripts are known, the 

oldest being from the Olmec or Zapotec of Mexico. 

It is debated whether writing systems were developed completely independently in Egypt 

around 3200 BC and in China around 1200 BC, or whether the appearance of writing in 

either or both places was due to cultural diffusion (i.e. The concept of representing 

language using writing, if not the specifics of how such a system worked, was brought by 

traders from an already-literate civilization). 

Chinese characters are probably an independent invention, because there is no evidence 

of contact between China and the literate civilizations of the Near East, and because of 

the distinct differences between the Mesopotamian and Chinese approaches to 

logography and phonetic representation. 

Egyptian script is dissimilar from Mesopotamian cuneiform, but similarities in concepts 

and in earliest attestation suggest that the idea of writing may have come to Egypt from 

Mesopotamia. In 1999, Archaeology Magazine reported that the earliest Egyptian glyphs 

date back to 3400 BC, which. 

"challenge the commonly held belief that early logographs, pictographic symbols 

representing a specific place, object, or quantity, first evolved into more complex 

phonetic symbols in Mesopotamia." 

 

In-Text Question 
Sumer, an ancient civilization of _____________, is believed to be the place where 

written language was first invented around 3200 BC. 

a. Southern Mesopotamia 

b. Northern Mesopotamia 

c. Southern Morroco 

d. Northern Morroco 

 
In-Text Answer 

a. Southern Mesopotamia 
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Summary of Study Session 3 
In this study, you have learnt that: 

1. All kinds of media used for recording information earlier than paper were clay, 

papyrus, skin of animals and parchment etc. Cotton linen and rag produced best 

paper. Paper mills produced more papers to meet the increasing demand for paper.  

2. Hand method was considered to be too slow. Wood pulp became an alternative to 

cotton, linen and rag. Papers were produced in commercial quantities. Today, 

wood pulp is widely used the world over for paper production.  

 

Self-Assessment Questions (SAQs) for Study Session 3 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 
SAQ 1 Testing learning outcome 3.1 
What is paper permanence? 

SAQ 2 Testing learning outcome 3.2 
Discuss how Inventions of writing started 

 

Notes on SAQs for Study Session 3 
SAQ 1 

This is the ability of paper and paper based library and archive information resources to 

remain stable and resist all chemical action that is inherent or external from the 

surrounding environment. Ritzenthaler (1983) posits that permanence  has to do with the 

chemical stability of the paper and durability to its physical strength.  

SAQ 2 

Sumer, an ancient civilization of southern Mesopotamia, is believed to be the place where 

written language was first invented around 3200 BC. Limestone Kish tablet from Sumer 

with pictographic writing; may be the earliest known writing, 3500 BC Ashmolean 

Museum. Writing numbers for the purpose of record keeping began long before the 

writing of the language. See History of writing ancient numbers about how the writing of 

numbers began. 
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It is generally agreed that true writing of language (not only numbers) was invented 

independently in at least two places: Mesopotamia (specifically, ancient Sumer) around 

3200 BC and Mesoamerica around 600 BC. Several Mesoamerican scripts are known, the 

oldest being from the Olmec or Zapotec of Mexico. 
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Study Session 4: Characteristics of Paper Materials 
 
 
Introduction 
In order to understand the characteristic of paper and paper materials, this study will take 

you through the structure and analysis of wood and paper made from wood and their  

production process. When wood from which modern paper is made is analysed, wood 

contents and paper production processes in the factory would expose the characteristics 

of paper and paper materials in library, archives and information centres. In this study, 

you shall understand the basic charateristics of paper materials. 

 
Learning Outcomes for Study Session 4 
At the end of this study, you should be able to: 

4.1 List and Explain the characteristics of Paper 

4.2 Discuss the features of Paper made from Wood fibres 

 

4.1 Characteristics of Paper 
Importantly, there are several terms that are often misused in describingPaper. Durability, 

for example, is often confused with permanence, a formation with grain, and finish with a 

surface. Understanding the applicable terms will greatly improve your chances of getting 

what you want when buying paper. The following are the general characteristics of a 

Paper: 

 Acid-free 

 The Deckle  

 Durability  

 Fillers  

 Finish  

 Formation  

 Grain  

 Permanence 

 Sizing 

 Surface 

 Weight  
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1) Acid-free 

Acid-free is a term used to indicate that a paper or board, when it leaves the factory, has a 

pH of 6.5 or higher, which indicates that there is little or no acid that can accelerate aging 

or deterioration. However, “acid-free” does not mean that the paper or board is 

guaranteed to remain in this condition or that it is free of any other undesirable chemicals.  

2) The Deckle 

The Deckle refers to a wooden frame used in the papermaking process and to the 

irregular edge on the paper produced by the use of that frame. In papermaking, a screen 

or mould is passed through a suspension of pulp to form sheets of paper. A deckle is a 

separate wooden frame fitted over the papermaking mould to prevent the excess pulp 

from spilling over the mould as it is lifted from the vat.  

3) Durability  

Durability is the ability of a paper to retain its original qualities under use. Most print 

papers, for example, do not have a durable surface and will be ruined by erasure, but the 

bristol paper is very durable because it will maintain its surface qualities under repeated 

erasures. Durability does not necessarily indicate permanency.  

4) Fillers 

Fillers include such materials as kaolin (clay), calcium carbonate, and titanium dioxide, 

which are used to fill the pores on the surface of papers and boards to make a paper 

whiter and more opaque, as well as to give bulk. The more filler that is used, the less 

fiber there will be, and it–is the fiber that maintains the strength of a paper or board.  

 

5) Finish 

Finish is the condition of the surface of a paper. The terms used to describe the finish of 

drawing papers and illustration boards are similar to those used to describe watercolour 

papers and boards, but refer to different finishes. 

 

6) Formation  

Formation is determined by the manner in which the fibers collect upon the screen during 

manufacture. For example, when “wove” paper is held up to the light, the formation of 

the fibers appears uniform. When the same is done to an inexpensive bond paper, the 

formation will appear mottled. 
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7) Grain 

Grain is evident in machine-made and mould-made paper. The fibers tend to align 

themselves in the one direction that the wire screen used in the machine process pulls 

them from the water. This gives the machine-made paper more strength in one direction 

than another. In handmade paper, the fibers are pulled more slowly and they are lifted up 

and out, without directional preference. Handmade papers, therefore, have no grain. 

8) Permanence 

Permanence refers to the length of time materials will maintain their original integrity. 

Materials that will not maintain their original integrity for a minimum of twenty-five 

years are not considered permanent. Materials that will maintain themselves for fifty to 

seventy-five years are considered relatively permanent if handled with care.  

A life expectancy from seventy-five to one hundred or more years is considered 

permanent. Materials that have shown little or no deterioration within seventy-five years 

will probably continue to remain in good condition for some time longer. 

9) Sizing 

Sizing is the use of a glutinous material to fill up the pores in a paper’s surface. Paper is 

composed primarily of cellulose. Cellulose possesses a great many “free radicals,” a 

chemical term for atoms containing unpaired electrons. Free radicals love to attach 

themselves to water molecules.  

Therefore, when the cellulose of paper comes into contact with water, the water forms a 

temporary chemical bond causing the paper to swell to accommodate the increased 

volume.  

10) Surface 

Surface refers to the front and back, or top and bottom, of a piece of paper. The top of the 

sheet of paper is determined by the manufacturing. A piece of artwork is usually done on 

the top surface, that is, the side in which the most care has been taken, the surface to 

which the sizing has been applied. Some illustration boards and Bristol paper are 

specially manufactured to have two identical working surfaces. 
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11) Weight 

Weight describes one aspect of a paper’s quality. The “basis weight” of a paper is based 

on the weight of 480 to 500 sheets (500 sheets equal one ream) of a paper in its standard 

size at a temperature of 75°F and a humidity of 50 percent.  

For example, 140 lb. watercolor paper-a typical artists’ paper-indicates that 

approximately 500 sheets of this paper in its standard size, 22″x30″, would weight 140 

pounds. The standard size used for most print paper basis weight is 24″x36″. It is 

particularly difficult to compare weights of art papers to commercial print papers because 

of the difference in standard sizes. 

 
In-Text Question 
In describing paper, Durability is the same asPermanence, TRUE/FALSE? 

In-Text Answer 
FALSE  

 

4.2  Features of Paper made from Wood fibres  
Since paper is made from wood, its characteristics can be looked into from the angle at 

which paper is made from wood fibres. At different stages during the 19th century cotton, 

linen, and rag were equally vital sources of fibre for paper making. The paper based 

information materials which the information professionals see and make use of in this 

information age is made from wood pulp. Wood of any type has three parts and they 

include:  

• Cellulose 

• Hemi-cellulose 

• Lignin 

The diagram of wood structure is shown below: - 

                                                     Cellulose 

                                                         Lignin 

                                                         Hemi-Cellulose 

 

 
4.1.1 Lignin 
Lignin is a complex chemical compound most commonly derived from wood, and an 

integral part of the secondary cell walls of plants and some algae. The term was 
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introduced in 1819 by de Candolle and is derived from the latin word lignum, meaning 

wood. It is one of the most abundant organic polymers on Earth, exceeded only by 

cellulose, employing 30% of non-fossil organic carbon and constituting from a quarter to 

a third of the dry mass of wood.  

As a biopolymer, lignin is unusual because of its heterogeneity and lack of a defined 

primary structure (it is amorphous). Its most commonly noted function is the support 

through strengthening of wood (Xylem cells) in trees. It is cement like fluid that binds the 

fibres of a tree together, thus giving the tree its firmness and erect position a tree has. 

 

Biological function of Lignin 

The lignin is covalently linked to hemi-cellulose and, therefore, cross links different plant 

polysaccharides), conferring mechanical strength to the cell wall and by extension the 

plant as a whole. 

It plays a crucial part in conducting water in plant stems. The polysaccharide components 

of plant cell walls are highly hydrophilic and thus permeable to water, whereas lignin is 

more hydrophobic. The cross linking of polysaccharides of lignin is an obstacle for water 

absorption to the cell walls. Thus, lignin makes it possible for the plant vascular tissues to 

conduct water efficiently. The idea is that the original function of lignin was restricted for 

water transport. 

 
4.1.2 Ecological Function 
Lignin plays a significant role in the carbon cycle, sequestering atmospheric carbon into 

the living tissues of the woody perennial vegetation. Lignin is one of the most slowly 

decomposing components of dead vegetation, contributing a major fraction of the 

material that becomes humus as it decomposes.  

The resulting soil humus, in general increases the photosynthetic productivity of plant 

communities growing on a site as the site transactions from disturbed mineral soil 

through the stages of ecological succession, to providing increased cation exchange 

capacity in the soil and expanding the capacity of moisture retention between flood and 

drought conditions. 

Economic functions: Highly lignified wood is durable and therefore a good raw material 

for many applications. It is also an excellent fuel, since lignin yields more energy when 
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burned than cellulose. Mechanical, or high yield pulp used to make newsprint contains 

most of the lignin originally present in the wood. This lignin is responsible for newsprints 

yellowing with age. When removed from wood pulp, lignosulfonate formed has several 

uses such as:  

� Dispensant in high performance cement applications, water treatment formulations 

and textile dyes; 

� Additives inpecia1Iy oil field applications and agricultural chemicals; 

� Raw materials for several chemicals, such as vanilim, DMSO, ethanol, xylitol, 

sugar, and humic acid; 

� Environmentally sustainable dust suppression agent for roads. 

4.1.3 Cellulose 
The softer parts of the bodies of plants are made up mostly of cellulose. It is the cellulose, 

which enables a plant to bend and have flexibility. Nearly all green plants manufacture 

cellulose for their own use. It is made up of the same chemical elements as in sugar, 

namely, carbon hydrogen and oxygen. These materials are found in air and water. 

 

Uses of Cellulose (Functions) 

The sugar, which is formed in the leaves is dissolved in the sap of the plant and soaks all 

through the body of the plant, most of it goes to those places in the plant where growth or 

repair is taking place and part of this sugar is changed into cellulose. The plant uses it to 

make the walls of new cells. Cellulose is one of those natural products that man cannot 

produce chemically in the laboratory. But, of course, he uses it in many ways. 

For industrial use, cellulose is mainly obtained from wood pulp and cotton. It is mainly 

used to produce paperboard and paper, to a smaller extent it is converted into a wide 

variety of derivative products such as cellophane and rayon. Converting cellulose from 

energy crops into biofuels such as cellulosic ethanol is under investigation as an 

alternative fuel source. 

 
In-Text Question 
As you have learnt in this study, the paper is made from _________________ 

a. Wool 

b. Wood 

c. Cotton 
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d. Tissue 

 

In-Text Answer 
b.Wood 

 

4.1.4 Hemi-Cellulose 
It is a polysaccharide, related to cellulose that comprises Ca 20% of the biomass of most 

plants. In contrast to cellulose hemi-cellulose is derived from several sugars in addition to 

glucose, especially xylose, also including mannose, galactose, rhammose and arabinose. 

Hemi cellulose consists of shorter chains around 200 sugar units. Furthermore, hemi-

cellulose is branched, whereas cellulose is unbranched. 

With lignin which is chemically unstable still retained in paper after paper production, the 

characteristics of paper will readily be influenced by lignin action when lignin is bestirred 

by conditions such like heat, etc. Others factors that are inherent in wood could also 

influence and add to the deterioration that is not under a conducive storage condition.  

Chemicals like chlorine for the whitening of paper (bleaching) alum for sizing, are 

introduced into the paper during paper making and they all combine to form the 

characteristic nature of paper. 

 
Summary of Study Session 4 
In this study, you have learnt that: 

1. There are several terms that are often misused in describing Paper. Durability, for 

example, is often confused with permanence, a formation with grain, and finish 

with a surface. Understanding the applicable terms will greatly improve your 

chances of getting what you want when buying paper. 

2. Paper is made from wool pulp and cellulose has longer fibres than hemi-cellulose 

in paper production. The longer the fibre the better the paper produced. 

 

Self-Assessment Questions (SAQs) for Study Session 4 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 



 

 

52 

 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

SAQ 1 Testing learning outcome 4.1 
SAQ 1 Testing learning outcome 4.1 
Mention what makes wood good for paper making. 

 

Notes on SAQs for Study Session 4 
SAQ 1 

The following are the general characteristics of a Paper: 

 Acid-free 

 The Deckle  

 Durability  

 Fillers  

 Finish  

 Formation  

 Grain  

 Permanence 

 Sizing 

 Surface 

 Weight  

 

SAQ 2 

• Cellulose 

• Hemi-cellulose 

• Lignin 
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Study Session 5: Modern Paper Making 
 

 

 

 

 
Source: http://www.indyhomeonline.net/wp-content/uploads/2016/02/about-us-2.jpg  

 
Introduction 
Paper is one of the main information storage media in the Nigerian information industry. 

It is necessary to discuss how paper is made to enable us know how to use, preserve and 

handle paper as an information storage medium. It had been mentioned in our earlier 

study that long fibres make stronger and better papers than short fibres. This study 

session will take you through modern paper making processes.  

 

Learning Outcome for Study Session 5 
At the end of this study, you should be able to; 

5.1 Explain the formation of Paper Sheet by Machines 

 

In the image below are Modern 

Paper Bag Production machines 

just for your view. 
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5.1  Formation of Paper Sheet by Machines 
In a paper machine, interrelated mechanisms operating in unison receive paper stock 

from the beater, form it into a sheet of the desired weight by filtration, press and 

consolidate the sheet with removal of excess water, dry the remaining water by 

evaporation, and wind the travelling sheet into reels of paper.  

Paper machines may vary in width from about 1.5 to 8 metres (5 to 26 feet), in operating 

speed from a few hundred metres to 900 metres (about 3,000 feet) per minute, and in the 

production of paper from a few tons per day to more than 300 tons per day. The paper 

weight (basis weight) may vary from light tissue, about 10 grams per square metre (0.03 

ounce per square foot), to boards of more than 500 grams per square metre (1.6 ounces 

per square foot). 

 
Figure 5.1: A Paper machine 

Source: 
http://www.comeqmachinery.com/uploads/images/201207/19/paper_machine_0438.jpg 

 

Traditionally, paper machines have been divided into two main types: cylinder machines 

and Fourdrinier machines. The former consists of one or more screen-covered cylinders, 

each rotating in a vat of dilute paper stock. Filtration occurs by flow action from the vat 

into the cylinder, with the filtrate being continually removed. In the Fourdrinier machine 

a horizontal wire-screen belt filters the stock.  

 

Box: 5.1: Notes 
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In recent years a number of paper machines have been designed that depart greatly from 

traditional design. These machines are collectively referred to as “formers.” Some of 

these formers retain the travelling screen belt, but form the sheet largely on a suction roll. 

Others eliminate the screen belt and use a suction cylinder roll only. Still others use two 

screen belts with the stock sandwiched between, with drainage on both sides. 

 

‘In a typical modern Fourdrinier machine the various functional parts are the headbox; 

stock distribution system; Fourdrinier table, where sheet formation and drainage of 

water occur; press section, which receives the wet sheet from the wire, presses it between 

woolen felts, and delivers the partially dried sheet to the dryer section; dryer section, 

which receives the sheet from the presses and carries it through a series of rotating, 

steam-heated cylinders to remove the remaining moisture; size press, which permits 

dampening the sheet surface with a solution of starch, glue, or other material to improve 

the paper surface; calender stack, for compressing and smoothing the sheet; and the 

reel.’ 

The function of the headbox is to distribute a continuous flow of wet stock at constant 

velocities, both across the width of the machine and lengthwise of the sheet, as stock is 

deposited on the screen. Equal quantities of properly dispersed stock should be supplied 

to all areas of the sheet-forming surface.  

The early headbox, more commonly called a flowbox or breastbox, consisted of a 

rectangular wooden vat that extended across the full width of the machine behind the 

Fourdrinier breast roll. The box was provided with baffles to mix and distribute the stock. 

A flat metal plate extending across the machine (knife slice) improved dispersion of the 

fibre suspension, providing distribution of flow across the machine, and also metered the 

flow to produce a sheet of uniform weight.  

To accommodate increased speed in modern headboxes, the knife slice is designed to 

develop a jet of liquid stock on the moving wire. Modern headboxes are enclosed, with 

pressure maintained by pumping.The Fourdrinier table section of a paper machine is a 

large framework that supports the table rolls, breast roll, couch roll, suction boxes, wire 

rolls, and other Fourdrinier parts.  

 

Box 5.2: Notes 



 

 

57 

 

The wire mesh upon which the sheet of fibre is formed is a continuously rotating belt that 

forms a loop around the Fourdrinier frame. The wire, not a permanent part of the 

machine, is delicate and requires periodic replacement. It is a finely woven metal or 

synthetic fibre cloth that allows drainage of the water, but retains most of the fibres.  

The strands of the Fourdrinier wire are usually made of specially annealed bronze or 

brass, finely drawn and woven into a web commonly in the range of 55 to 85 mesh 

(strands per inch). Even finer wires are used for such grades as cigarette paper, coarser 

wires for heavy paperboard and pulp sheets. Various types of weave are used to obtain 

maximum wire life. 

The table rolls, in addition to supporting the wire, function as water-removal devices. The 

rapidly rotating roll in contact with the underside of the wire produces a suction or 

pumping action that increases the drainage of water through the wire. 

The dandy roll is a light, open-structured unit covered with wire cloth and placed on the 

wire between suction boxes, resting lightly upon the wire and the surface of the sheet. Its 

function is to flatten the top surface of the sheet and improve the finish. When the dandy 

roll leaves a mesh or crosshatch pattern, the paper is said to be “woven.” When parallel, 

translucent lines are produced, it is said to be “laid.”  

When names, insignia, or designs are formed, the paper is said to be “watermarked.” 

Paper watermarks have served to identify the makers of fine papers since the early days 

of the art. A watermark is actually a thin part of the sheet and is visible because of the 

greater transmission of light in its area compared with other areas of the sheet. Because 

light transmission can be varied by degrees, it is possible to produce watermarks in the 

form of portraits or pictures. 
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Figure 5.2: watermarks (visible sign on a paper showing the legal owners) 

Source: https://www.uconomix.com/Products/uMark/images/watermark-tilling.jpg 

 

The final roll over which the formed sheet passes, before removal from the Fourdrinier 

wire, is the couch roll. Prior to the transferring operation, the couch roll must remove 

water from and consolidate the sheet to strengthen it. In modern machines the couch roll 

is almost always a suction roll. 

The press section increases the solids content of the sheet of paper by removing some of 

the free water contained in the sheet after it is formed. It then carries the paper from the 

forming unit to the dryer section without disrupting or disturbing sheet structure and 

reduces the bulk or thickness of the paper.The first two functions are always necessary. 

Pressing always results in compaction, and this may or may not be desirable depending 

upon the grades being made. 

Felts for the press section act as conveyor belts to assist the sheet through the presses, as 

porous media to provide space and channels for water removal, as textured cushions or 

shock absorbers for pressing the moist sheet without crushing or significant marking, and 

as power transfer belts to drive nondriven rolls or parts. 

Activity 5.1: Research on paper 

Time Allowed: 2 hours 
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You are required to carry out a research online; List and Explain at least five types of 

paper that you have discovered. 

 

Woven felts of wool, often with up to 50 percent synthetic fibres, are made by a modified 

woollen textile system. Selected grades of wool are scoured, blended, carded, and spun 

into yarn. The yarn is woven into flat goods, leaving a fringe at each end. The ends are 

brought together and joined to produce an endless, substantially seamless belt. 

Paper machine felts have a limited life ranging from about a week to several months. 

Their strength and water-removal ability is gradually lost through wear and chemical and 

bacterial degradation and by becoming clogged with foreign material. 

Press rolls must be strong, rigid, and well-balanced to span the wide, modern machines 

and run at high speed without distortion and vibration. Solid press rolls consist of a steel 

or cast iron core, covered with rubber of various hardnesses depending upon the 

particular service required. Suction press rolls consist of a bronze or stainless steel shell 

two inches (five centimetres) or more in thickness and usually covered with one inch of 

rubber. 

Paper leaving the press section of the machine has a solids content or dryness of 32 to 40 

percent. Because of the relatively high cost of removing water by evaporation, compared 

with removing it by mechanical means, the sheet must be as dry as possible when it 

enters the dryers.  

 

Box 5.3: Note 

The dryer section of a conventional paper machine consists of from 40 to 70 steam-

heated drying cylinders. After passing around the cylinders, the sheet is held in intimate 

contact with the heated surfaces by means of dryer felts. 

 

Until recent years, relatively heavy, rather impermeable cloths composed of wool, cotton, 

asbestos, or combinations of these materials covered the dryer portion of the paper 

machine. Such cloths are termed dryer felts, though felting or fulling process is rarely 

used in their manufacture. Relatively lightweight, highly permeable cloths called dryer 

fabric also are employed. 
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For conventional dryer felts, cotton is still the most commonly used fibre, although it is 

seldom used alone. The main difference between the conventional dryer felt and the 

open-mesh dryer fabric is air or vapour permeability. High permeability is desirable 

because it allows the escape of the water vapour from the sheet. 

For every ton of paper dried on the paper machine, approximately two tons of water 

evaporated into the atmosphere. About 50 to 60 tons of air are required to remove the 

water vapour, with about 2,700 kilograms (6,000 pounds) of steam required by the 

dryers. 

 
In-Text Question 
The __________helps to distribute a continuous flow of wet stock at constant velocities, 

both across the width of the machine and lengthwise of the sheet 

a. Headbut 

b. Headboard 

c. Headbox 

d. None of the above 

In-Text answer 
a. Headbox 

 
5.2  Finishing And Converting 
The rolls of paper produced by the paper machine must still undergo a number of 

operations before the paper becomes useful to the consumer. These various operations are 

referred to as converting or finishing and often make use of intricate and fast-moving 

machinery. 

There are two distinct types of paper conversion. One is referred to as wet converting, in 

which paper in roll form is coated, impregnated, and laminated with various applied 

materials to improve properties for special purposes. The second is referred to as dry 

converting, in which paper in roll form is converted into such items as bags, envelopes, 

boxes, small rolls, and packs of sheets. A few of the more important converting 

operations are described here. 
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Figure 5.3: Paper manufacturing; Finishing/converting 

Source: http://primainternusa.com/wp-content/uploads/2014/11/pulp-paper-mill-
e1417691013443.jpg 

 
Paper has been coated to improve its surface for better reproduction of printed images for 

over 100 years. The introduction of half-tone and colour printing has created a strong 

demand for coated paper.  

Coatings are applied to paper to achieve uniformity of surface for printing inks, lacquers, 

and the like; to obtain printed images without blemishes visible to the eye; to enhance 

opacity, smoothness, and gloss of paper or paperboard; and to achieve economy in the 

weight and composition of base paper stock by the upgrading effect of coating. 

The chief components of the water dispersion used for coating paper are pigment, which 

may be clay, titanium dioxide, calcium carbonate, satin white, or combinations of these; 

dispersants to give uniformity to the mixture or the “slip”; and an adhesive binder to give 

coherence to the finished coating. The latter may be a natural material such as starch or a 

synthetic material such as latex. 

Box 5.4: Note 

Equipment installed between dryer sections on the paper machine can apply the coating 

(on-machine coating), or it can be done by a separate machine, using rolls of paper as 

feed stock (off-machine coating). 

 

The extrusion-coating process, a relatively new development in the application of 

functional coating, has gained major importance in the past 20 years. The process is used 
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to apply polyethylene plastic coatings to all grades of paper and paperboard. Polyethylene 

resin has ideal properties for use with packaging paper, being waterproof; resistant to 

grease, water vapour, and gases; highly stable; flexible in heat sealing; and free from 

odour and toxicity. 

In the extrusion-coating machine, the polyethylene resin is melted in a thermoplastic 

extruder that consists of a drive screw within an electrically heated cylinder. The cylinder 

melts and compacts the resin granules and extrudes the melt in a continuous flow under 

high pressure. The resin is discharged through a film-forming slot die. The die has 

electric heaters with precision temperature controls to give uniform temperature and 

viscosity to the plastic melt.  

The slot opening can be precisely adjusted to control film uniformity and thickness.The 

hot extruded film is then stretched and combined with paper between a pair of rolls, one 

of which is a rubber-covered pressure roll and the other a water-cooled, chromium-plated 

steel roll. The combination takes place so rapidly that a permanent bond is created 

between the plastic film and the paper before they are cooled by the steel roll. 

 
In-Text Question 
The chief components of the water dispersion used for coating paper are pigment, which 

may be one of the following EXCEPT?  

 

a. Clay 

b. Titanium dioxide 

c. Calcium carbonate 

d. Satin lace 

In-Text answer 
d. Satin lace 

The most widely used package for commodities and manufactured products is the 

corrugated shipping container. A corrugated box consists of two structural elements: the 

facings (linerboard) and the fluting structure (corrugating medium). 

Linerboard facings are of two general types: the Fourdrinier kraft liner is made of pine 

kraft pulp, usually unbleached, in an integrated mill as a continuous process from the tree 

to the paper web; and the cylinder liner is made from reprocessed fibres, generally from 

used containers, providing a content of about two-thirds kraft. 
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The operation begins by unwinding the single-face liner and corrugating medium from 

holders, threading the medium into the fluting rolls, applying adhesive to the tips, and 

bringing the medium in contact with the liner to form a single-face web. Next, the single-

face web passes another glue roll that applies adhesive to the exposed flute tips of the 

medium.  

The second face liner is brought in contact with the single-face web, and the combined 

board travels through a hot plate section between the belts to set the bond, to a cooling 

section, and then to a slitter-scorer. 

 
Summary of Study Session 5 
In this study, you have learnt that: 

1. In a paper machine, interrelated mechanisms operating in unison receive paper 

stock from the beater, form it into a sheet of the desired weight by filtration, press 

and consolidate the sheet with removal of excess water, dry the remaining water 

by evaporation, and wind the travelling sheet into reels of paper. 

2. The rolls of paper produced by the paper machine must still undergo a number of 

operations before the paper becomes useful to the consumer. These various 

operations are referred to as converting or finishing and often make use of intricate 

and fast-moving machinery. 

 

Self-Assessment Questions (SAQs) for Study Session 5 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 
SAQ 1 Testing learning outcome 5.1 
Examine the process of paper sheet formation by Machines. 

SAQ 2 Testing learning outcome 5.2 
Discuss paper coatings 

 

Notes on SAQs for Study Session 5 
SAQ 1 
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In a typical modern Fourdrinier machine the various functional parts are the headbox; 

stock distribution system; Fourdrinier table, where sheet formation and drainage of water 

occur; press section, which receives the wet sheet from the wire, presses it between 

woolen felts, and delivers the partially dried sheet to the dryer section; dryer section, 

which receives the sheet from the presses and carries it through a series of rotating, 

steam-heated cylinders to remove the remaining moisture; size press, which permits 

dampening the sheet surface with a solution of starch, glue, or other material to improve 

the paper surface; calender stack, for compressing and smoothing the sheet; and the reel. 

 

SAQ 2 

Paper has been coated to improve its surface for better reproduction of printed images for 

over 100 years. The introduction of half-tone and colour printing has created a strong 

demand for coated paper.  

Coatings are applied to paper to achieve uniformity of surface for printing inks, lacquers, 

and the like; to obtain printed images without blemishes visible to the eye; to enhance 

opacity, smoothness, and gloss of paper or paperboard; and to achieve economy in the 

weight and composition of base paper stock by the upgrading effect of coating. 

The chief components of the water dispersion used for coating paper are pigment, which 

may be clay, titanium dioxide, calcium carbonate, satin white, or combinations of these; 

dispersants to give uniformity to the mixture or the “slip”; and an adhesive binder to give 

coherence to the finished coating. The latter may be a natural material such as starch or a 

synthetic material such as latex.  
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Study Session 6: Inherent Factors in Paper that cause Deterioration 

 
 
Introduction 
Inherent factors in the paper are those factors that are inbuilt in the paper itself.  Most of 

these inherent factors in paper are among the major causes of paper deterioration, 

especially when such a paper record is not under a conducive storage condition in the 

library or archives.  These inherent factors that are harmful to paper constitute the 

harmful chemicals introduced into the paper during paper making.   

 
Other constituents of these inherent factors comprise of the properties of wood from 

which paper is made. Others have come from the pulping processes of cutting wood into 

chips and grinding them into a powder of wood fibres that are meant to be long to 

produce strong and durable paper devoid of fragility. There are several inherent factors, 

but these four should be considered in this study: The Wood factor, Insect factor, Climate 

factor and Light factor. You shall be informed about these factors in this study session.  

A 

deteriorating 

Paper (Under 

Infection)  
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Learning Outcomes for Study Session 6 
At the end of this study you should be able to: 

6.1 Explain the Wood factor. 

6.2 Describe the Insect factor. 

6.3 Discuss the Climate factor. 

6.4 Explain the Light factor. 

 

6.1  The Wood factor 
A lot of harmful chemicals are introduced in the process of paper making. Besides the 

contents of wood from where the paper is made are liable to reactions that can cause 

paper deterioration at the end of production of such a paper.  These harmful chemicals 

are:  

1. Alum  

2. Chlorine 

3. Ink   

4. Rosin 

5. Calcium bisulphate 

6. Soda  

 
1.  Alum:  During the manufacturing of paper, paper is produced by a surface that cannot 

be written upon and such a paper has holes to be filled. To reduce the absorbency of 

paper and to fill in the holes and make the produced paper strong, sizing is 

undertaken. Rosin is used to fill the holes.  Rosin cannot stick onto the paper without 

alum acting as the adhesive to hold the rosin on the paper.  Alum and rosin are 

harmful chemicals that leave their residual acids in the paper.   

The residual acids left break down the cellulose to simpler molecules. This is known 

as acid attack, and is one of the major causes of deterioration. 

2. Chlorine:  Paper when manufactured is made to assume the characteristics white or 

cream colour of paper as we know it.  This process of whitening paper after production is 

called bleaching process. Chlorine breaks down slowly to form hydrochloric acid. This is 

damaging to paper.   
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3. Calcium Bisulphite:  Chemical pulping is undertaken by adding acidic chemicals to 

dissolve the wood at a very high temperature.  Calcium bisulphate is used when adopting 

sulphite process.  This leaves residuals that result into acids that damage the paper. 

4. Soda:  Chemical pulping is undertaken by also adding acidic chemicals to dissolve the 

wood at a very high temperature. Here caustic soda is used when adopting soda process. 

Also, it is a complicated mixture of caustic alkalis for the sulphate process.  These 

chemicals introduced during production of paper chemically can bestir or wake up lignin. 

5. Ink: Ink used in printing or writing can cut deep into the paper and make holes due to 

its acidic nature. 

 
6.1.1  Other contents and make up of wood 
These are factors that are part of the paper because of what wood is made up of. These 

include: 

� Lignum 

� Cellulose and Hemi – cellulose 

� Fibres 

� Adhesive used in binding 

� Cloth, board and threads used in binding 

 
1 Lignin:   Lignin is like the cement that binds the fibres of wood together and that is why 

the wood stands firm and erect as a tree.  The lignin is the binding element.  It is an 

amorphous element that is chemically unstable.   It has the problem of breaking down 

when there is an atmospheric or internal interaction.  For example, heat has an adverse 

effect on lignin because as said earlier, it is not stable chemically.   

It is also believed that lignin would stubbornly resist its complete removal from wood 

during manufacturing. 

 

2  Cellulose and Hemi-Cellulose:The softer part of the body of the plant is made up 

mostly of cellulose.  Cellulose is an organic compound and is liable to deteriorate.  

The mass production methods of paper based materials, apart from the traditional 

rags, cotton, clean linen and other strong fibres have the built-in decay factor that 

can meet the ever increasing demand for papers.  
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This also causes deterioration.  Paper made from mechanically ground wood pulp 

is the most vulnerable to decay because during its manufacturing process, the 

cellulose fibres in it are shortened and their capacity to bond together reduced.  

The resultant effect is weak paper. 

3  Fibres:As said above during the grinding process these fibres are shortened and 

their bonding capacities reduced drastically.  Fibres are also organic substances 

that can deteriorate when there is chemical interaction or an atmospheric action. 

Adhesives used in Binding:  These are organic matters that can decompose and 

deteriorate overtime.  Adhesives form highly palatable food for ants and insects.  

When the paper is not stored in a conducive storage condition, the adhesive will 

attract insects and ants.  

 

4  Cloth, Board and Thread 

Many books are bound and even covered with binding cloths, the thread used in sewing 

the book and the boards used in covering the book is vulnerable to decomposition and to 

acid attack, insect or ant attack or adverse effect of dampness caused by moisture.  Paper, 

in itself, is very frail and can tear easily. It is also an organic substance that requires 

adequate storage conditions and careful handling to last in useful and usable state.  

 
In-Text Question 
The following chemicals cause deterioration in paper EXCEPT? 

a. Alum  

b. Chlorine 

c. Ink   

d. None of the above 

 

In-Text Answer 
d.None of the above 
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6.2 The Insect Factor 
The most common types of insects that attack paper objects are: 

1. Termites 

This is small, yellowish or whitish social insects that live in wood and under the 

ground. They live under conditions in which humidity within the colony is maintained 

at a high level. In books, they produce deep, crater-shaped holes, or deep, irregularly 

shaped erosions; sometimes this leads to almost total destruction of the volume and 

bring about irreparable loss or damage. 

2. Silverfish 

This is a wingless insect with long antennae and usually with three (3) long, tail-like 

appendages that are of silver-grey colour. They are usually found in moist locations, 

that is, under stones and boards, cracks and crevices or in dark places where humidity 

is greater than 55%.  

This type of insects causes superficial damage to paper of irregular outline, but much 

smaller than that caused by cockroaches, especially the glossy type, books and 

documents, and wallpaper, and, eats away glue, paste, etc.; also attacks photographic 

plates and gelatin. 

3. Cockroaches are nocturnal insects that have reddish brown colour and fetid 

odour. Cockroaches hide in warm, damp and dark places like the bathroom, floors 

in kitchen, under the sink, near water pipes, crevices, cabinets and cupboards. 

They cause superficial erosion of irregular outline; a blackish "comma" shape 

mark on paper is a positive indication of the presence of cockroach. 

4. Booklice  

These are small soft-bodied insects that have relatively large heads, fairly long 

antennae and strong-toothed mandibles. Booklice cause tiny superficial erosions of 

irregular outline to paper, leather, gelatin of photographic plates, watercolours, 

parchment, glue and gum of bookbinding. 

5. Case-bearing clothes moth 

This moth thrives undisturbed in unventilated areas and end up destroying 

bookbinding. 

6. Powder post beetles 
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They have leathery front wings forming a sheath for the membranous underwings. 

They have long antennae of various shapes, 2 to 5 mm long and dark red to black in 

colour. They bore holes into books and other organic materials. 

7. Deathwatch 

These beetles winding, circular tunnels which generally extend from the edges to the 

book's center; the mixture of eroded material and faeces that fills the tunnels is known 

as "frass". 

8. Carpet beetles 

These beetles do cause irregular perforations and sometimes surface tunnels 

containing powdery excrement and cast-off larval skins on books and other paper 

organic materials. 

 

In-Text Question 
___________ is a yellowish or whitish social insects that live in wood and under the 

ground. 

a. Book lice  

b. Termites 

c. Silverfish 

d. Cockroaches 

 

In-Text Answer 
b. Termites 

 
6.3  The Climate factors 
Where there is condensation or moisture due to high humidity, there is always the 

presence of biological growths such molds or fungi, insects and rodents causing an 

infestation. Biological agents attack paper and other organic materials when both 

temperature and humidity are uncontrolled. Mold spores remain suspended in the air until 

they find suitable conditions for their growth.  

If mold is observed in the collection yet environmental conditions are not altered to halt 

its proliferation, the mold will digest the material on which it has begun to grow. This 

results in the staining and deterioration of materials attacked and in rapid loss of strength 
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of organic materials. The growth of fungi is revealed by the formation of whitish patches 

on book covers and documents, which later may become brownish or greenish in colour.  

It is a common experience to note that this mold growth occurs more readily on items 

made of organic materials that are tightly packed, and this is due to the fact that a thin, 

stagnant pocket of moist air is formed which favours mold growth.In addition to high 

temperature and humidity, man's negligence also favours the growth and proliferation of 

insects. 

  

The following manifests such negligence:accumulations of dirt and dust from poor or 

careless housekeeping practices;introduction of foodstuff to storage and exhibit 

areas;entry of insect-infested items into the collection;open windows, air vents or poorly 

sealed windows and doors;unattended roof leaks and cracks in a deteriorated museum 

building; and,poor ventilation. 

 
In-Text Question 
Molds or fungi do infest papers and books in a conducive climate to them, 

TRUE/FALSE? 

 
In-Text Answer 
TRUE 

 

6.4  Light Factor 
Apart from other causes earlier discussed, light can, to a large extent, be regarded as an 

independent and prime cause of deterioration of museum objects. The type of materials 

forming part of the museum collection that is subject to damage by light are pigments and 

dyestuff, including inks; paper and other cellulose materials; and, various other organic 

materials.Pigments and dyestuff fade when exposed to light and this is very noticeable in 

water colours.  

Unfortunately, the colours fade selectively, some disappearing while other remain 

unchanged, which means that the colour relationships of a painting can be grossly 

distorted.Rapid and serious deterioration of paper is caused by the oxidation of cellulose 

brought about by the ultraviolet rays in sunlight and fluorescent light. There are two 

effects of light on paper that result in its ultimate deterioration.  
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 First, it has a bleaching action that causes some whitening of paper and fading of 

coloured papers and certain inks.  

 Second, it causes any lignin, which may be present in the paper, to react with other 

compounds and turns it yellow or brownish. It is this reaction that results in 

newspapers' turning yellow on exposure to light. Certain invisible changes also 

occur at the same time when these visible effects of light are taking place.  

Fibers in the paper are broken into smaller and smaller units until they are so short they 

can no longer maintain the bonds necessary to hold the paper together. Some woods 

bleach under the action of light; some turn "yellow" and some darken. Unfortunately, the 

reactions initiated by light continue after the source of the damage has been removed. 

 

Summary of Study Session 6 
In this study session, you have learnt that: 

1.  A lot of harmful chemicals are introduced in the process of paper making. Besides 

the contents of wood from where the paper is made are liable to reactions that can 

cause paper deterioration at the end of production of such a paper.  These harmful 

chemicals are:  

 Alum  

 Chlorine 

 Ink   

 Rosin 

 Calcium bisulphate 

 Soda  

2. The most common types of insects that attack paper objects are: Silverfish, Termites, 

Cockroaches, Book lice, Case-bearing clothes moth, Powder post beetles, Deathwatch 

and Carpet beetles. 

3. Where there is condensation or moisture due to high humidity, there is always the 

presence of biological growths such molds or fungi, insects and rodents causing 

infestation. 

4.  The type of materials forming part of the museum collection that is subject to damage 

by light are pigments and dyestuff, including inks; paper and other cellulose 

materials; and, various other organic materials. 
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Self-Assessment Questions (SAQs) for Study Session 6 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 
SAQ 1 Testing learning outcome 6.1 
List the properties of lignin. 

SAQ 2 Testing learning outcome 6.2 
Explain how Termites destroy paper. 

SAQ 3 Testing learning outcome 6.3 
How does climates cause paper to deteriorate? 

SAQ 4 Testing learning outcome 6.4 
Discuss the role of Light in paper deterioration 

Notes on SAQs for Study Session 6 
SAQ 1 

Lignin is like the cement that binds the fibres of wood together and that is why the wood 

stands firm and erect as a tree.  The lignin is the binding element.  It is an amorphous 

element that is chemically unstable.   It has the problem of breaking down when there is 

an atmospheric or internal interaction.  For example, heat has an adverse effect on lignin 

because as said earlier, it is not stable chemically.   

It is also believed that lignin would stubbornly resist its complete removal from wood 

during manufacturing.  

 

SAQ 2 

Termites  

This is small, yellowish or whitish social insects that live in wood and under the ground. 

They live under conditions in which humidity within the colony is maintained at a high 

level. In books, they produce deep, crater-shaped holes, or deep, irregularly shaped 

erosions; sometimes this leads to almost total destruction of the volume and bring about 

irreparable loss or damage. 
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SAQ 3 

Where there is condensation or moisture due to high humidity, there is always the 

presence of biological growths such molds or fungi, insects and rodents causing 

infestation. Biological agents attack paper and other organic materials when both 

temperature and humidity are uncontrolled. Mold spores remain suspended in the air until 

they find suitable conditions for their growth.  

SAQ 4 

Apart from other causes earlier discussed, light can, to a large extent, be regarded as an 

independent and prime cause of deterioration of museum objects. The type of materials 

forming part of the museum collection that is subject to damage by light are pigments and 

dyestuff, including inks; paper and other cellulose materials; and, various other organic 

materials. Pigments and dyestuff fade when exposed to light and this is very noticeable in 

water colours.  

Unfortunately, the colours fade selectively, some disappearing while other remain 

unchanged, which means that the colour relationships of a painting can be grossly 

distorted. Rapid and serious deterioration of paper is caused by the oxidation of cellulose 

brought about by the ultraviolet rays in sunlight and fluorescent light. There are two 

effects of light on paper that result in its ultimate deterioration. 
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Study Session 7: Agents of Paper Deterioration 
 
 
Introduction 
It is a paradox that paper, in its frail nature is one of the main information storage media 

currently in use the world over.  Paper is an organic matter which is liable to decay.  

Besides being an organic matter, paper contacted many harmful chemicals under high 

temperature when wood from which it is made was being dissolved to manufacture it.   

The paper also contains lignin, chemically unstable fluid that can easily be bestirred into 

action and reaction on any slight provocation.  Professionals have got to deal with the 

problem of book deterioration for above mentioned deterioration properties in paper. You 

shall therefore learn about agents of paper deterioration in this study session. 

 
Learning Outcomes for Study Session 7 
At the end of this study, you should be able to: 

7.1 Identify the agents of paper deterioration. 

7.2 Know that paper deserves to be guarded jealously by various managers, archivists 

and librarians. 

7.3 Know how to prevent these agents from infesting our storage areas. 

 

7.1  Agents Of Paper Deterioration 
Deterioration occurs in tangible materials, and damage occurs in the world of knowledge. 

Threats to archival and museum collections take on many forms. Variables such as 

geographic location, collection composition, history, storage, handling, and display will 

all affect the stability and the rate of deterioration.  

Damage can result from direct physical forces, thieves, vandals, displacers, fire, water, 

pests, contaminants, ultra-violet light, incorrect temperature, and incorrect relative 

humidity. The building envelope and procedures followed during storage, display, and 

transit must be carefully monitored. Preventative conservation will save money and 

prolong the life of archival and museum collections.Main and known agents of 

deterioration include: 
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Figure 7.1: Agents of paper deterioration 
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major contaminants and they require moisture and free circulation in order to be active as an 

agent of deterioration. 

Also, when sulphur dioxide is combined with traces of irons and copper in paper, the 

sulphur dioxide is converted to sulphuric acid, which has a harmful effect on paper and thus 

hastens its deterioration. Dust and dirt combine with the moisture on the surface of the 

paper, cause deterioration. The dust causes abrasion too.  

 
In-Text Question 
Air pollution is a common feature of most towns and cities, particularly the industrial 

towns; air pollutants include gases and particulate such as dust and dirt, TRUE/FALSE? 

 
In-Text Answer 
TRUE 

 

7.3 Biological Agent 
These agents include: 

1. Mildew 

2. Fungus 

3. Moulds 

4. Insects/pests 

5. Bookworms 

6. Man 

Obasi (1980) stated that the main agents causing deterioration of paper in Nigeria are 

biological agents which are fungi due to humidity and high temperature, book 

worms, mould and mildew. 

1 Mildew is a form of fungus. It is distinguished from its closely related counterpart, mold, 

largely by its colour: molds appear in shades of black, blue, red, and green, whereas mildew is 

white. It appears as a thin, superficial growth consisting of minute hyphae (fungal filaments) 

produced especially on living plants or organic matter such as wood, paper or leather. Both 

mold and mildew produce distinct offensive odors, and both have been identified as the cause of 

certain human ailments. 

2 Fungus are microscopic organisms. They grow fast where organic 

substances exist in the presence of favourable condition. The spores of fungi grow into 

moulds. This growth is aided by environmental factors like high relative 
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humidity, temperature and poor air circulation. Fungi destroy cellulose in paper 

and damage glue,paste and other adhesives.  

They are also responsible for stains on paper moulds in particular, weakening 

and disfiguring paper. 

3 Insect: Insects like cockroaches, silverfish, book worms and termites are 

enemies ofpaper. They are attracted by substances such as starch, pastes glue and 

cellulose fibre ofpaper which they   feed   on.   They   love   warm,   dark,   dirty   and 

poorly ventilatedenvironment. 

Silver fish and cockroaches are natural pests and are common in buildings. They 

causeextensive damage to books, documents and other materials that are paper 

based. Silverfish bores hole on paper while cockroaches excrete a dark fluid 

which discolours paperand impairs the reading of the writing or print. 

4 Book worms: They are voracious eaters and they eat up the cellulose fibres of 

paper and bore holes on pages of books and other paper materials. Termites are perhaps 

the most destructive. They destroy paper as well as wooden shelves and other materials 

made of wood. Pests such as rats and mice are enemies of paper and indeed 

library materials. 

They can destroy books in an effort to obtain paper for their nests. They can 

causeelectrical sparks which may lead to fire outbreaks by steadily biting 

through electricalinsulation. The soil and leave permanent stains on paper with their 

corrosive urine andwastes. 

5 Man: Man is an enemy of paper and library materials. He causes extensive 

damagethrough improper, handling, negligence or deliberate act of destructiveness. 

Disaster of an unimaginable magnitude has been caused by man to paper. 

 

In-Text Question 
_________is a form of fungus. It is distinguished from its closely related counterpart, 

mold, largely by its colour: molds appear in shades of black, blue, red, and green, 

whereas mildew is white. 

a. Mildew 

b. Fungus 

c. Bookworms 
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d. Lice 

In-Text Answer  
a. Mildew 

 
7.4  Chemical Agents 
Agents of chemical deterioration include: 

1. Acidity 

2. Atmospheric gases 

3. Dust 

4. Pollution 

5. Ink 

1 Acidity:  Acid has been defined by Arithenius as a substance which in the presence 

ofwater will produce hydrogen ions.  Hydrogen ions react with water to 

producehydroxonium ions. The strength of an acid is determined by the number of 

hydroxoniumions it can produce in the presence of water. The number of hydroxonium 

ions producedalso depends on the extent of ionization.  

The more the reaction goes forward the morehydroxonium ions produced and the 

more acid. The more acidic a paper is, the more thedeterioration. Acid can have a 

negative effect on cellulose. It breaks its long molecules into shorter lengths, thereby, 

weakening the fibres and consequently the paper. 

2 Atmospheric gases: Atmospheric contamination constitutes a major cause of 

chemicaldegradation in the paper. The major contaminants are carbon dioxide, 

nitrogen and sulphur,which require moisture and free air circulation in order to 

be active as agent ofdeterioration. 

Oxide of sulphur, which is present in the atmosphere accounts for most of the 

damagescaused to paper. Ordinarily, sulphur dioxide gas itself is harmless to paper. 

However,when this is combined with traces of iron and copper present in the paper, 

sulphur dioxide isconverted to sulphuric acid, which has a harmful effect on paper 

and this hastens itsdeterioration. 

3 Harmful Chemicals:A lot of harmful chemicals are introduced in the process of paper 

making. Excessive useof alum and chlorine for sizing and bleaching during paper 

making can have adverseeffects on paper later and speed up its subsequent deterioration. 
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As we have seen, alum and chlorine introduce acidity. When later combined 

withmoisture and heat, there is a chemical reaction which produces hydrochloric acid which 

ismost harmful to cellulose. 

4 Ink:  Highly acidic ink in writing or printing can cause extensive damage to paper. Inksof 

high acid contents eat deep into the paper and make holes on them. 

 

In-Text Question 
Hydrogen ions react with water to produce _________ions. The strength of an acid is 

determined by the number of hydroxonium ions it can produce in the presence of water. 

a. Hydrogen 

b. Hydroxonium 

c. Oxygen 

d. Alum  

In-Text Answer 
b. Hydroxonium 

 

Some of the internal and external sources of acidity in paper are highlighted in table 1 

below: 

 

Table 1: Some Sources of Acidity in Paper 

INTERNAL SOURCES EXTERNAL SOURCE 

• Chemical pulping 

• Unstable sizing 

• Bleaching residue 

• Toxic dyes 

• Lignin  

 

• Light  

• Acid migration 

• Air pollution e.g. sulphur dioxide 

and hydrogen sulfide 

• Iron gall ink 

• Toxin fumigants 

 

Source:  Adapted from Alegbeleye (2008) inaugural lecture 

So a major factor in paper deterioration is the inherent chemical instability arising from the 

poor quality of modern paper. 
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External Sources 

The environment in which the paper is stored determines the stability of that 

paper. External factors hasten the deterioration of modern paper which 

contains internal instability that makes it prone to deterioration. These external 

factors include: 

� Temperature and relative humidity, light 

� Atmospheric pollutants 

� Biological and human agents 

The temperature cannot be divorced from relative humidity, they go hand in hand. 

Decrease in relative humidity is caused by a rise in temperature without extra moisture 

being added. 

Chemical reaction in the paper takes place when there is a high temperature Arhenius’ 

equation says that at every 1$F increase in temperature, rate of deterioration doubles. 

Temperature can be very critical to paper deterioration. Temperature and relative humidity 

are inimical to the health of the paper because of its chemical composition.  

When temperatureand relative humidity fluctuate, they portend great danger as they 

can cause physicaldamage to paper due to its expansion and contraction in tandem with 

the said fluctuation. Biological agents of deterioration like moulds and fungi thrive 

when temperature and relative humidity are high provided conduciveenvironment for 

their growth by high temperature and relative humidity.  

Water soluble ink can run when there is high humidity level. Paper becomes brittle when 

the humidity level is very low. Temperature and relative humidity must be constantly put 

under check and fluctuations compulsorily avoided. 

 

Light  

Deterioration of paper starts when the paper is exposed to light, whether natural or 

artificiallight. Energy is transmitted by the light. Energy level rises as the wavelength gets 

shorter. Colour change and chemical breakdown are all caused by light which also 

acceleratesthe rate of oxidation. In the storage area light should be kept as low as possible.  

Darknesshas been recommended in the storage area (Harvey 1996) even though this 

may not bepracticable particularly in tropical environments. Florescent light 
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should have u-v protectors in order to reduce or prevent the effect of ultraviolet rays 

on paper. 

 

In-Text Question 
Paper is made from _______ 

a. Wood 

b. Plastic 

c. Cotton 

d. Rubber 

In-Text Answer 
a.  Wood 

 

Atmospheric Pollutants 

Very notable external source of paper deterioration is atmospheric pollutants 

which include; gaseous pollutants like sulphur dioxide and nitrogen dioxide they 

cause deterioration through acid attack. Sulphur dioxide and nitrogen dioxide in 

combination with moisture form sulphuric and nitric acids which cause paper 

deterioration.  

 

Solid particles like dirt, dust and sand can bring about paper deterioration when 

in moistconditions. They provide a suitable environment for mould and fungi to 

thrive. Clean thestorage areas regularly, filter the air intake and generate awareness about 

the harmful effects ofair pollutants and air pollutant is controlled. 

Biological Agents 

Activities of living organisms can be the source of paper deterioration. These 

livingorganisms include moulds, fungi, insects and rodents. A warm environment 

providessuitable conditions for moulds and fungi to thrive. They like humid and dark places. 

Theyseek their nutrients from materials like cellulose, and solid particles.  

Moulds and fungiweaken and disfigure paper through brownish patches called 

foxing. Control bymaintaining temperature and relative humidity in the storage area at a 

level hostile to thegrowth and existence of moulds and fungi, while solid particles must not be 

allowed in the storage area. 
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Cockroaches, silverfish, book worms and termites are insects that can cause 

paperdeterioration. Some of them feed on the cellulose in paper. They bore holes and leave 

stainson paper. For ideal existence, they need warm, dark, dirty, poorly ventilated 

environment maintains a clean environment in order to stave off insect attack.  

Fumigation should be undertaken periodically. Rodents, another category of biological 

agents can cause damage to paper by shreddingit. Their corrosive urine can stain and 

weaken the paper. Control by preventing rodents’access to storage areas. 

 

Human Agents  

Attitudes of man can cause paper deterioration.  Damage to paper can be caused through 

deliberate acts, negligence, ignorance or poor handling of paper. Materials are mutilated, 

destroyed or outrightly stolen due to carelessness, ignorance, selfishness or greed. Control by 

creating awareness as to the importance of information materials, the proper handling 

method and the care required for their long term preservation.  

Studies carried out by Alegbeleye (1994) on book deterioration in the Kenneth Dike library 

of the University of Ibadan revealed and broughtinto focus the problems of paper acidity and 

brittleness in Nigeria. 

 

In-Text Question 
Damage to paper can be caused through deliberate acts, negligence, ignorance or poor 

handling of paper. True or false 

In-Text Answer 
True 

 

Summary of Study Session 7 
In this study, you have learnt that: 

1. Deterioration occurs in tangible materials, and damage occurs in the world of 

knowledge. Threats to archival and museum collections take on many forms. 

Variables such as geographic location, collection composition, history, storage, 

handling, and display will all affect the stability and the rate of deterioration. 

2. Fontes (1980) indentified environmental factors as the intrinsic properties of the 

materials used, mechanical factors (that is general wear and tear) and biological 
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factors (attack by fungi and insects).  He suggested remedial measures such as 

deacidification and lamination. 

3. Biological agents include: 

a. Mildew 

b. Fungus 

c. Moulds 

d. Insects/pests 

e. Bookworms 

f. Man  

1. Agents of chemical deterioration include: 

 Acidity 

 Atmospheric gases 

 Dust 

 Pollution 

 Ink 

 

Self-Assessment Questions (SAQs) for Study Session 7 

Now that you have completed this study session, you can assess how well you have 

achieved its Learning Outcomes by answering the following questions. Write your 

answers in your Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 
SAQ 1 Testing learning outcome 7.1 
List the agents of paper deterioration a 

SAQ 2 Testing learning outcome 7.2 
What is deterioration of paper? 

SAQ 3 Testing learning outcome 7.3 
Discuss the Biological agents 

SAQ 4 Testing learning outcome 7.4 
List the chemical agents of paper deterioration 

 
Notes on SAQs for Study Session 7 
SAQ 1 
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Physical agents 

Biological agents 

Chemical agents 

 

SAQ 2 

Deterioration occurs in tangible materials, and damage occurs in the world of knowledge. 

Threats to archival and museum collections take on many forms. Variables such as 

geographic location, collection composition, history, storage, handling, and display will 

all affect the stability and the rate of deterioration.  

Damage can result from direct physical forces, thieves, vandals, displacers, fire, water, 

pests, contaminants, ultra-violet light, incorrect temperature, and incorrect relative 

humidity. The building envelope and procedures followed during storage, display, and 

transit must be carefully monitored. Preventative conservation will save money and 

prolong the life of archival and museum collections. 

 

SAQ 3 

Biological factors 

1. 1 Mildew is a form of fungus. It is distinguished from its closely related 

counterpart, mold, largely by its colour: molds appear in shades of black, blue, red, 

and green, whereas mildew is white. It appears as a thin, superficial growth 

consisting of minute hyphae (fungal filaments) produced especially on living 

plants or organic matter such as wood, paper or leather. Both mold and mildew 

produce distinct offensive odors, and both have been identified as the cause of 

certain human ailments. 

2. 2 Fungus are microscopic organisms. They grow fast where organic substances 

exist in the presence of favourable condition. The spores of fungi grow into 

moulds. This growth is aided by environmental factors like high relative humidity, 

temperature and poor air circulation. Fungi destroy cellulose in paper and damage 

glue, paste and other adhesives.  

3. They are also responsible for stains on paper moulds in particular, weakening and 

disfiguring paper. 
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4. 3 Insect: Insects like cockroaches, silverfish, book worms and termites are 

enemies of paper. They are attracted by substances such as starch, pastes glue and 

cellulose fibre of paper which they   feed   on.   They   love   warm,   dark,   dirty   

and poorly ventilated environment. 

5. Silver fish and cockroaches are natural pests and are common in buildings. They 

cause extensive damage to books, documents and other materials that are paper 

based. Silver fish bores hole on paper while cockroaches excrete a dark fluid 

which discolours paper and impairs the reading of the writing or print. 

6. 4 Book worms: They are voracious eaters and they eat up the cellulose fibres of 

paper and bore holes on pages of books and other paper materials. Termites are 

perhaps the most destructive. They destroy paper as well as wooden shelves and 

other materials made of wood. Pests such as rats and mice are enemies of paper 

and indeed library materials.  

7. They can destroy books in an effort to obtain paper for their nests. They can cause 

electrical sparks which may lead to fire outbreaks by steadily biting through 

electrical insulation. The soil and leave permanent stains on paper with their 

corrosive urine and wastes. 

8. 5 Man: Man is an enemy of paper and library materials. He causes extensive 

damage through improper, handling, negligence or deliberate act of 

destructiveness. Disaster of an unimaginable magnitude has been caused by man 

to paper. 
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SAQ 4 

Agents of chemical deterioration include: 

1. Acidity 

2. Atmospheric gases 

3. Dust 

4. Pollution 

5. Ink 
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Study Session 8: Prevention of Damage to Paper 
 

 
Source: https://www.nedcc.org/assets/media/images/leaflets/4.1fig4.jpg 

 
Introduction 
The deterioration of paper based information materials in Nigerian libraries and archives 

is at a high rate of increase. Inadequate funds in libraries cannot meet up with the cost of 

replacing or repairing the deteriorated library and archival materials. Brittle paper and 

book materials in Nigerian library and archives are many and have worsened the 

situation.  

It is, therefore, very pertinent to proceed to talk on preventing damage to such vital 

library and archival materials and not leave them to deteriorate at all. In this study 

session, you shall learn about how paper could be prevented from been damaged. 

 
Learning Outcomes for Study Session 8 
At the end of this study session, you should be able to:  

8. 1. Discuss the major causes of  how paper based materials deteriorate and all the 

preventive measures that will safeguard the paper materials. 



 

 

 

8.1 Preventive Measures That Safeguards Paper Materials
There are a lot of preventive measures that can be undertaking in order to safeguards paper 

materials and among them are:

                  Figure 8.1

 
Environmental Control : Environmental factors are largely responsible for 

paperdeterioration. Some measures of environmental control must therefore be taken to 

prevent damage to paper. 

Temperature and Relative Humidity:

cellulose increases. High relative humidity makes cellulose to be soggy 

spore growth. Spores move about again if temperature fluctuat

20°c and tomorrow relative humidity is 90%) this type of fluctuation 

cellulose of paper and makes cellulose to break up. 

Control oftemperature and relative humidity is the solution. Ideally it is difficult b

keepingtemperature at 60oF 

not good for human beings.  Lower temperature could have been better but if kept in 

coldenvironment, human beings would suffer. Fanning can disturb the flow of spores. Ideal 

storage condition is the solution.

Gaseous Pollutants and Particulates

pollutants are hydrogen sulphide

damage create an environment that is clean, avoid pollutants, use air

right way. Air conditioners should be on. Do not put them off.

Environmental Control

Temperature and Relative Humidity

Gaseous Pollutants and Particulates

Light

Dirt and Dust

Insect/Pest

Acidity

Flood
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Preventive Measures That Safeguards Paper Materials 
There are a lot of preventive measures that can be undertaking in order to safeguards paper 

materials and among them are: 

Figure 8.1 Factors Affecting Paper 

: Environmental factors are largely responsible for 

deterioration. Some measures of environmental control must therefore be taken to 

Temperature and Relative Humidity: Under high temperature, the rate of 

cellulose increases. High relative humidity makes cellulose to be soggy 

spore growth. Spores move about again if temperature fluctuates (e.g. 

20°c and tomorrow relative humidity is 90%) this type of fluctuation 

cellulose of paper and makes cellulose to break up.  

temperature and relative humidity is the solution. Ideally it is difficult b

F – 70oF and relative humidity at 50%. Note that low temperature is 

not good for human beings.  Lower temperature could have been better but if kept in 

environment, human beings would suffer. Fanning can disturb the flow of spores. Ideal 

storage condition is the solution. 

Gaseous Pollutants and Particulates: Particulates cause abrasion on 

phide etc. they are pollutants that can harm

damage create an environment that is clean, avoid pollutants, use air

right way. Air conditioners should be on. Do not put them off. 

Environmental Control

Temperature and Relative Humidity

Gaseous Pollutants and Particulates

There are a lot of preventive measures that can be undertaking in order to safeguards paper 

 

: Environmental factors are largely responsible for 

deterioration. Some measures of environmental control must therefore be taken to 

Under high temperature, the rate of deterioration of 

cellulose increases. High relative humidity makes cellulose to be soggy and it encourages 

es (e.g. today temperature is 

20°c and tomorrow relative humidity is 90%) this type of fluctuation sets up stress in 

temperature and relative humidity is the solution. Ideally it is difficult but 

F and relative humidity at 50%. Note that low temperature is 

not good for human beings.  Lower temperature could have been better but if kept in 

environment, human beings would suffer. Fanning can disturb the flow of spores. Ideal 

: Particulates cause abrasion on papers. Gaseous 

etc. they are pollutants that can harmpapers. To prevent 

damage create an environment that is clean, avoid pollutants, use airconditioners the 
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Air conditioner would stabilize the temperature and relative humidity of the storage area. 

Light : |Florescent U-V 

Bulb, Tungsten 

Florescent has ultra violet rays but it produces less heat. Tungsten bulb has more heat. 

Heat takes paper to hydrolysis that results into brittleness. 

Solution: The use of uv sleeves (u-v protector) will protect the uv from 

causingdamage. 

Note - we have uv measure which is called uv meters. Note also that heat is measured in 

lux or lumens. So we have lux meters. For book storage we need 50-200 lux. 

Light level in the storage area must be controlled. The use of suitable window glass 

andcurtains can be adopted to control the penetration of sunlight into the storage area. 

 

Electric bulbs with tungsten wire should not be used in the storage area since much heatis 

emitted by such bulbs. Florescent bulbs should be used in the storage area and it musthave 

u-v protector to prevent ultra violate rays reaching the stored material. 

 

 
Figure 8.2 Book Dusting 

Source:https://www.google.com.ng/url?sa=i&rct=j&q=&esrc=s&source=images&... 

 
Dirt and Dust: These should be kept away from the storage area. Paper materialsmust be 

dusted regularly with dusters and soft brushes, vacuum cleaning or air cleaningmay also 

be adopted from time to time. 
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Figure 8.3 Paper Destroyed by Insect/Pest 

Source: https://careforwood.files.wordpress.com/2014/09/termite-damage-
box_conserve-o-gram.jpg 

 
Insect/Pest: Sources of insect and pest infestation must be eliminated. Food and 

drinkshould not be consumed in the storage area. Insects and pests should be prevented 

fromgaining access into the storage area. Treat corners and hide outs in the library. 

Educatelibrary users on the need to use library materials wisely. 

An environment hostile to pests and insects should be maintained. The storage area must 

be monitored regularly for the presence of insects and pests. Windows and doors must be 

securely put in place. 

Paper can also be treated periodically with fumigants such as fungicides and insecticides. 

There is however the need to be cautious to the choice of fumigant. The least toxic ones 

should be used in order to prevent long term damage to some of the materials. Corners and 

hideouts in the storage area must be treated with chemicals. 

 

Acidity plays a major role in paper deterioration. This can be prevented through close 

monitoring of the chemical used in the process of paper manufacturing. Acid free paper can 

be produced through the use of alkaline. The application of excessive acid in paper can 

also be neutralized through the deacidification method. 

Satisfactory storage condition will generally prevent deterioration of paper. Damage to paper 

through fire disaster can be totally devastating to paper and other materials in the library. 

Remedial measures must therefore be taken to prevent fire outbreaks. Smoking should be 

banned or restricted to certain areas far from the library.  
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Electrical wiring must carefully be carried out by qualified people. Electrical appliances 

must be regularly maintained and disconnected when not in use. Fire fighting equipment 

such as fire extinguisher must be procured, installed and properly maintained. Staff must 

be trained on how to operate the fire equipment. Fire alarm systems must also be installed. 

 
Figure 8.4 Paper Destroyed by Flood 

Source: http://f.tqn.com/y/genealogy/1/W/0/q/getty-flood-damage.jpg 
 
Flood: Flood can cause extensive damage to paper. Steps should therefore be taken to 

prevent it. Library should be located in an area not liable to flooding. Roof leakage mustbe 

prevented or promptly attended to. Gutters and drainages should be made to flow freely. 

Water pipes should not pass through the library or storage area. They should be maintained to 

avoid accidental bursts. 

Pests, such as insects and vermin, eat and destroy paper and the adhesive that secures book 

bindings. Food and drink in libraries, archives, and museums can increase the attraction of 

pests. An Integrated Pest Management system is one way to control pests in libraries. 

 

In-Text Question 
One of the factors of paper deterioration includes which one of the following: 

a. Insect/Pest 

b. Flood 

c. Light 

d. All of the above 

In-Text Answer 
d. All of the above 
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Summary of Study Session 8 

In this study session, you have learnt the following: 

1. Gaseous Pollutants and Particulates: Particulates cause abrasion on papers. 

Gaseous pollutants are hydrogen sulphide etc. they are pollutants that can 

harmpapers. To prevent damage create an environment that is clean, avoid 

pollutants, use airconditioners the right way. Air conditioners should be on. 

Do not put them off. 

Air conditioner would stabilize the temperature and relative humidity of the storage 

area. 

2. Temperature and Relative Humidity: Under high temperature, the rate of 

deterioration of cellulose increases. High relative humidity makes cellulose to be 

soggy and it encourages spore growth. Spores move about again if temperature 

fluctuates (e.g. today temperature is 20°c and tomorrow relative humidity is 90%) this 

type of fluctuation sets up stress in cellulose of paper and makes cellulose to 

break up.  

3. Flood: Flood can cause extensive damage to paper. Steps should therefore be taken 

to prevent it. Library should be located in an area not liable to flooding. Roof leakage 

mustbe prevented or promptly attended to. Gutters and drainages should be made to 

flow freely. Water pipes should not pass through the library or storage area. They 

should be maintained to avoid accidental bursts. 

4. Dirt and Dust: These should be kept away from the storage area. Paper 

materialsmust be dusted regularly with dusters and soft brushes, vacuum cleaning 

or air cleaningmay also be adopted from time to time. 

 
Self-Assessment Questions (SAQs) for study session 8 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

SAQ 8.1 (Testing Learning Outcomes 8.1) 
Discuss the major causes of how paper based materials deteriorate and all the 

preventive measures that will safeguard the paper materials. 
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Notes on SAQ for Study Session 8 
Temperature and Relative Humidity: Under high temperature, the rate of deterioration of 

cellulose increases. High relative humidity makes cellulose to be soggy and it encourages 

spore growth. Spores move about again if temperature fluctuates (e.g. today temperature is 

20°c and tomorrow relative humidity is 90%) this type of fluctuation sets up stress in 

cellulose of paper and makes cellulose to break up.  

Control oftemperature and relative humidity is the solution. Ideally it is difficult but 

keepingtemperature at 60oF – 70oF and relative humidity at 50%. Note that low temperature is 

not good for human beings.  Lower temperature could have been better but if kept in 

coldenvironment, human beings would suffer. Fanning can disturb the flow of spores. Ideal 

storage condition is the solution. 

Light : |Florescent U-V 

Bulb, Tungsten 

Florescent has ultra violet rays but it produces less heat. Tungsten bulb has more heat. 

Heat takes paper to hydrolysis that results into brittleness. 

Solution: The use of uv sleeves (u-v protector) will protect the uv from 

causingdamage. 

Note - we have uv measure which is called uv meters. Note also that heat is measured inlux 

or lumens. So we have lux meters. For book storage we need 50-200 lux. 

Light level in the storage area must be controlled. The use of suitable window glass 

andcurtains can be adopted to control the penetration of sunlight into the storage area. 

Electric bulbs with tungsten wire should not be used in the storage area since much heatis 

emitted by such bulbs. Florescent bulbs should be used in the storage area and it musthave 

u-v protector to prevent ultra violate rays reaching the stored material. 

Insect/Pest: Sources of insect and pest infestation must be eliminated. Food and 

drinkshould not be consumed in the storage area. Insects and pests should be prevented 

fromgaining access into the storage area. Treat corners and hide outs in the library. 

Educatelibrary users on the need to use library materials wisely. 

An environment hostile to pests and insects should be maintained. The storage area must 

be monitored regularly for the presence of insects and pests. Windows and doors must be 

securely put in place. 
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Paper can also be treated periodically with fumigants such as fungicides and insecticides. 

There is however the need to be cautious to the choice of fumigant. The least toxic ones 

should be used in order to prevent long term damage to some of the materials. Corners and 

hideouts in the storage area must be treated with chemicals. 
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Study Session 9: Paper Deterioration 
 

 
Source: http://sangem.s3.amazonaws.com/wp-content/uploads/2010/10/19938.jpg 

 
Introduction 
The problem of paper deterioration is a very big issue that confronts libraries, archives 

and information centres that keep and manage information materials that are in 

paper format. Paper, during manufacturing underwent many chemical processes that 

have left some residues behind in the paper. These chemical residues left in paper 

constitute acidic effects on the paper. This session will present to you reasons why paper 

deteriorates. 

 

Learning Outcomes for Study Session 9 
At the end of this study session, you should be able to:  

9.1 Discuss reasons why paper deteriorates  

 

9.1  Reasons for Paper Deterioration 
Paper as earlier said, underwent many chemical processes that left chemical residues that 

can remain inherent in paper. Besides these internal chemical residues, paper itself is 

made from wood. Wood besides being an organic substance itself is madeup of three parts 

which include: 

 



 

 

 

All these are organic in nature and can deteriorate over time. Lignin as earlier said is 

cement like fluid that holds the fibres of wood together. It is said to be 

chemicallyunstable and can easily react to heat and other 

remains a suspectand is regarded as an undesirable element in paper making.

Permanence and Durability

of paper, durability refers to its physical strength i.e. the ability 

strength under heavy and sustained use. (Harvey 1993). Chemical instability,

results in loss of strength, as it weakens and breaks the chemical bonds of the

component. 

Paper deterioration is caused by both internal and 

Internal Sources 

Internal sources of paper deterioration are better appreciated when paper making 

processes are understood. Since attention has shifted to wood as a source of 

papermaking, wood has to be turned into pulp. Pulping is made 

whichinclude: 

� Mechanical 

� Chemical 

Mechanical Pulping 

Mechanical wood pulping is undertaken through the use of machine to grind and convert 

wood into pulp. This process goes to shorten the cellulose fibres and results in the 

production of weak and inferior paper. 
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Figure 9.1 Parts of Wood 

 

All these are organic in nature and can deteriorate over time. Lignin as earlier said is 

cement like fluid that holds the fibres of wood together. It is said to be 

unstable and can easily react to heat and other external factors. Lignin 

and is regarded as an undesirable element in paper making.

Permanence and Durability: These terms "permanence" refers to the chemical

of paper, durability refers to its physical strength i.e. the ability to maintain its

strength under heavy and sustained use. (Harvey 1993). Chemical instability,

results in loss of strength, as it weakens and breaks the chemical bonds of the

Paper deterioration is caused by both internal and external sources. 

Internal sources of paper deterioration are better appreciated when paper making 

processes are understood. Since attention has shifted to wood as a source of 

making, wood has to be turned into pulp. Pulping is made in two main methods 

Mechanical wood pulping is undertaken through the use of machine to grind and convert 

wood into pulp. This process goes to shorten the cellulose fibres and results in the 

production of weak and inferior paper.  

Lignin

Hemi-Cellulose 

Cellulose

 

All these are organic in nature and can deteriorate over time. Lignin as earlier said is 

cement like fluid that holds the fibres of wood together. It is said to be 

external factors. Lignin 

and is regarded as an undesirable element in paper making. 

: These terms "permanence" refers to the chemicalstability 

to maintain itsoriginal 

strength under heavy and sustained use. (Harvey 1993). Chemical instability,however, 

results in loss of strength, as it weakens and breaks the chemical bonds of thepaper 

Internal sources of paper deterioration are better appreciated when paper making 

processes are understood. Since attention has shifted to wood as a source of 

in two main methods 

Mechanical wood pulping is undertaken through the use of machine to grind and convert 

wood into pulp. This process goes to shorten the cellulose fibres and results in the 
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Figure 9.2 Mechanical Pulp 

Source: 
http://h2o2.evonik.com/product/h2o2/SiteCollectionImages/products/norm_full_mechpulp.jpg 

 

Chemical Pulping 

Chemical pulping is undertaken by adding acidic chemicals to dissolve the wood at high 

temperature. Chemical pulping spares the cellulose fibres and frees the pulp of impurities, 

the residues of the chemicals used for the process also portend grave danger for the paper. 

By and large chemical wood paper is rated to be more durable than mechanical paper 

(Feather 1996). 

Apart from pulping there are other stages of paper manufacturing process which admit 

the use of additives which have harmful effects in the paper produced. These additives 

include rosin and alum used for sizing in order to make paper less absorbent or even non-

absorbent. Chlorine and other bleaching agents are used to whiten the paper and dyes 

areused to produce paper of desired colours.  

They leave residual acids which break down the cellulose and bring about acidity in 

paper. Some of the internal and external sources of acidity in paper are highlighted in table 

1 below: 
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Table 1: Some Sources of Acidity in Paper 

INTERNAL SOURCES EXTERNAL SOURCE 

• Chemical pulping 

• Unstable sizing 

• Bleaching residue 

• Toxic dyes 

• Lignin  

 

• Light  

• Acid migration 

• Air pollution e.g. sulphur dioxide 

and hydrogen sulfide 

• Iron gall ink 

• Toxin fumigants 

 

Source:  Adapted from Alegbeleye (2008) inaugural lecture 

So a major factor in paper deterioration is the inherent chemical instability arising from the 

poor quality of modern paper. 

 

External Sources 

The environment in which the paper is stored determines the stability of that paper. 

External factors hasten the deterioration of modern paper which contains internal 

instability that makes it prone to deterioration. These external factors include: 

� Temperature and relative humidity, light 

� Atmospheric pollutants 

� Biological and human agents 

Temperature cannot be divorced from relative humidity, they go hand in hand. Decrease in 

relative humidity is caused by rise in temperature without extra moisture being added. 

Chemical reaction in paper takes place when there is high temperature Arhenius equation 

says that at every 1$F increase in temperature, rate of deterioration doubles. Temperature is 

therefore, very critical to paper deterioration. Temperature and relative humidity are 

inimical to the health of paper because of its chemical composition.  

When temperatureand relative humidity fluctuate they portend great danger as they can 

cause physicaldamage to paper due to its expansion and contraction in tandem with the 

said fluctuation. Biological agents of deterioration like moulds and fungi thrive when 

temperature and relative humidity are high provided conduciveenvironment for their 

growth by high temperature and relative humidity.  
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Water soluble ink can run when there is high humidity level. Paper becomes brittle when 

the humidity level is very low. Temperature and relative humidity must be constantly put 

under check and fluctuations compulsorily avoided. 

 

Light  

Deterioration of paper starts when paper is exposed to light, whether natural or 

artificiallight. Energy is transmitted by light. Energy level rises as the wave length gets 

shorter. Colour change and chemical break down are all caused by light which also 

acceleratesthe rate of oxidation. In the storage area light should be kept as low as possible.  

Darknesshas been recommended in the storage area (Harvey 1996) even though this 

may not bepracticable particularly in tropical environment. Florescent light 

should have u-v protectors in order to reduce or prevent the effect of ultraviolet rays 

on paper. 

 

In-Text Question 
Paper is made from _______ 

a. Wood 

b. Plastic 

c. Cotton 

d. Rubber 

In-Text Answer 
a. Wood 

 

Atmospheric Pollutants 

Very notable external source of paper deterioration is atmospheric pollutants 

which include; gaseous pollutants like sulphur dioxide and nitrogen dioxide they 

cause deterioration through acid attack. Sulphur dioxide and nitrogen dioxide in 

combination with moisture form sulphuric and nitric acids which cause paper 

deterioration.  

Solid particles like dirt, dust and sand can bring about paper deterioration when 

in moistconditions. They provide suitable environment for mould and fungi to thrive. 

Clean thestorage areas regularly, filter the air intake and generate awareness about harmful 

effects ofair pollutants and air pollutant is controlled. 
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Biological Agents 

Activities of living organisms can be the source of paper deterioration. These 

livingorganisms include moulds, fungi, insects and rodents. Warm environments 

providesuitable conditions for moulds and fungi to thrive. They like humid and dark places. 

Theyseek their nutrients from materials like cellulose, and solid particles.  

Moulds and fungiweaken and disfigure paper through brownish patches called 

foxing. Control bymaintaining temperature and relative humidity on the storage area at a 

level hostile to thegrowth and existence of moulds and fungi while solid particles must not be 

allowed in the storage area. 

Cockroaches, silver fish, book worms and termites are insects that can cause 

paperdeterioration. Some of them feed on cellulose in paper. They bore holes and leave 

stainson paper. For ideal existence they need warm, dark, dirty, poorly ventilated 

environment maintain a clean environment in order to stave off insect attack.  

 

Fumigation should be undertaken periodically. Rodents, another category of biological 

agents can cause damage to paper by shreddingit. Their corrosive urine can stain and 

weaken paper. Control by preventing rodents’access for storage areas. 

 

Human Agents  

Attitudes of man can cause paper deterioration.  Damage to paper can be caused through 

deliberate acts, negligence, ignorance or poor handling of paper. Materials are mutilated, 

destroyed or outrightly stolen due to carelessness, ignorance, selfishness or greed. Control by 

creating awareness as to the importance of information materials, the proper handling 

method and the care required for their long term preservation.  

Studies carried out by Alegbeleye (1994) on book deterioration in the Kenneth Dike library 

of the University of Ibadan revealed and broughtinto focus the problems of paper acidity and 

brittleness in Nigeria. 
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In-Text Question 
 
Damage to paper can be caused through deliberate acts, negligence, ignorance or poor handling of 
paper. True or false 
 
In-Text Answer 

True 

 
Summary of Study Session 9 
In this study session, you have learnt the following: 

1. All these are organic in nature and can deteriorate over time. Lignin as earlier 

said is cement like fluid that holds the fibres of wood together. It is said to be 

chemicallyunstable and can easily react to heat and other external factors. Lignin 

remains a suspectand is regarded as an undesirable element in paper making. 

2. Internal sources of paper deterioration are better appreciated when paper making 

processes are understood. Since attention has shifted to wood as a source of 

papermaking, wood has to be turned into pulp. Pulping is made in two main 

methods whichinclude: 

� Mechanical 

� Chemical 

3. The environment in which the paper is stored determines the stability of that 

paper. External factors hasten the deterioration of modern paper which 

contains internal instability that makes it prone to deterioration. These external 

factors include: 

� Temperature and relative humidity, light 

� Atmospheric pollutants 

� Biological and human agents 

4. Attitudes of man can cause paper deterioration.  Damage to paper can be caused 

through deliberate acts, negligence, ignorance or poor handling of paper. 

Materials are mutilated, destroyed or outrightly stolen due to carelessness, ignorance, 

selfishness or greed. Control by creating awareness as to the importance of 

information materials, the proper handling method and the care required for their 

long term preservation.  
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Self-Assessment Questions (SAQs) for study session 9 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 9.1(Testing Learning Outcomes 9.1) 
1. Discuss reasons why paper deteriorates  

 

Notes on SAQ for Study Session 9 
Atmospheric Pollutants 

Very notable external source of paper deterioration is atmospheric pollutants 

which include; gaseous pollutants like sulphur dioxide and nitrogen dioxide they 

cause deterioration through acid attack. Sulphur dioxide and nitrogen dioxide in 

combination with moisture form sulphuric and nitric acids which cause paper 

deterioration.  

Solid particles like dirt, dust and sand can bring about paper deterioration when 

in moistconditions. They provide suitable environment for mould and fungi to thrive. 

Clean thestorage areas regularly, filter the air intake and generate awareness about harmful 

effects ofair pollutants and air pollutant is controlled. 

 

Human Agents  

Attitudes of man can cause paper deterioration.  Damage to paper can be caused through 

deliberate acts, negligence, ignorance or poor handling of paper. Materials are mutilated, 

destroyed or outrightly stolen due to carelessness, ignorance, selfishness or greed. Control by 

creating awareness as to the importance of information materials, the proper handling 

method and the care required for their long term preservation.  

Studies carried out by Alegbeleye (1994) on book deterioration in the Kenneth Dike library 

of the University of Ibadan revealed and broughtinto focus the problems of paper acidity and 

brittleness in Nigeria. 
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Study Session 10: De-acidification and Acidity Test 
 

 
Source: http://4.bp.blogspot.com/-

qg0OV_uM7NU/VbcLwUpbALI/AAAAAAAABhM/8s8DhlB3kfg/s1600/washing%2
526deacidifying.JPG 

 
Introduction 
Deacidification of paper covers the protection of a document against acid attack inthe cases 

where paper may be treated with aqueous or alcoholic solutions. For archivalpurposes it is 

desirable that the pH of paper should lie between 6 and 9, but frequently theacidity of paper 

received from paper maker lies between pH4 and pH 5.5.  

When paper is free from any material such as clay loading or mechanical wood pulp that 

may obstinately retain acid, washing in water alone will remove virtually all free acid from 

some paper, but this will not leave any residual buffer to combat any new acidity, e.g. from 

atmospheric pollution. 

Between aqueous and non-aqueous methods of deacidification, the choice is almost 

invariably determined by the solubility of the ink. Insoluble ink made with a poor or water 

soluble medium may be retained on the paper if it is first sized with soluble nylon 

(usually within the limits of 2% to 5% as required) or other water permeableinsoluble 

size. 



 

 

106 

 

Immersion in aqueous solution methods is preferable since the acid is not only neutralized 

in all parts of the paper but the salts formed and other decomposition products of cellulose 

that may be acidic are removed from the paper, leaving it cleaner and purer (provided that the 

paper will stand immersion in aqueous solutions for the periods of time required in the 

method). This study session will give you reasons why information resources/materials are 

deacidified, also you will be taught different methods of deacidification. 

 
Learning Outcomes for Study Session 10 
At the end of this study session, you should be able to:  

10.1    Discuss reasons why information resources/materials are deacidified 

 

Pretest 

1.  Define deacidification? 

2.  What is ph meter? 

3.  What is buffer that is left after an adequate deacidification method? 

 
10.1 Reasons Why Information Resources Materials are Deacidified 
THE PH SCALE: The diagram below shows a simple sketch of a PH meter (scale). The PH 

7 is the neutral point while the values below 7 indicate acidity. As the number decreases 

from 7 to 0, the acidity increases. Numbers above 7 indicate alkalinity and this increases 

as the numbers increase from 7 to 14. The reading is purely logarithmic. 

 

Increase acidity    increasing alkalinity 

 

Acid      Neutral     Alkalinity 

 

Figure 10. I: A PH Scale 

 

Deacidification Methods 

Deacidification can be done by aqueous and non-aqueous methods. In aqueous method 

we can use spraying, brushing and immersion methods depending solely on the strength 

of paper that is being deacidified. 

 

7
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1. Deacididification By Washing 

Hey (1970) asserts that “paper acidity can be washed in pure water alone when the paper 

is free from such materials like clay loading or mechanical wood pulp which during 

manufacturing may obstinately retain acid. Through this method, virtually all free acid 

can be removed from some papers. Pure water should be strictly used in the washing. 

 

Buffer  

This is a substance or mixture of substances used to control the acidity or alkalinity of a 

solution or paper at a pre-determined level. An example is the use of chalk in the 

manufacture of paper. 

What is pure water? Hey (1979) defined pure water as double distilled water stored in 

non-leaching glass container and protected against polluted gas absorption. It is essential 

also that the wash water stays around pH 7 throughout the washing stage by constantly 

replacing wash water after short soaking to avoid washing in acidic water. 

 
Figure 10.2: Deacidification by Aqueous Method 

Source: http://image.slidesharecdn.com/legaspi04massdeacidification-
150421031229-conversion-gate02/95/legaspi-04-massdeacidification-6-

638.jpg?cb=1429586050 
 

2(a) Deacidification by Aqueous Method 

It is necessary to test the solubility of ink before embarking on this method. It is also 

necessary to ascertain the strength of the paper if immersion is to be used during 

deacidification. In this method, saturated solution of calcium hydroxide is used.  

The paper is immersed in the solution for 20 minutes after which the same paper is placed 

in calcium bi-carbonate solution for further 20 minutes. Then the paper is removed, 

drained and allowed to dry. This method is referred to as Barrow method of 

deacidification. 
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2(b) Deacidification by Spraying Method 

When a paper document cannot withstand the normal immersion method, it is sprayed 

with magnesium hi-carbonate solution using a pressure pump. While spraying, let the 

nozzle of the spray pump face up to allow vapour (dew) from the pump to gently fall on 

the weak paper being deacidified, thus dampening the paper with the deacidifying liquid. 

Brushing method of deacidification is a good alternative to spraying method. 

 

3. Deacidification by Non Aqueous Method 

This method is not commonly used here, Barium is used in this method. 

4. Treatment of Fragile Paper 

In this method, fragile papers are placed one after the other in between two sheets of fine 

closely-woven polyester fabrics and then immersed in an aqueous solution of magnesium 

bicarbonate as described before. 

 

 
Figure 10.3 Mass Deacidification 

Source: http://www.science4heritage.org/survenir/images/83.jpg 

 

 

Mass Deacidification  
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From the study on mass conservation techniques for the treatment of library and archives 

materials, Dentsche Bucheral Leiiz (1989) asserts that in mass deacidification, the paper 

should be neutralized to a pH level of 7-8 by treatment.  

He adds that technically this means that books or bundles of paper have to be rapidly 

impregnated with neutralizing agent which is deposited in a sufficient concentration in 

the paper web at the same time building up alkaline reserve. In his conclusion, he advises 

that the chemicals used must not damage the books. 

 
Method of Mass Deacidification 

5. The Diet Hylzinc (Dez) Method 

After an exhaustive research programme lasting five years, the Library of Congress 

decided to adopt the gas phase method. Here a substance called diethyl zinc or DEZ for 

short is used. This method has been demonstrated on a laboratory basis on test model. It 

has a reactive characteristic and cannot be exposed directly to an excess of water or 

oxygen.  

This process is therefore expected to be carried out in an enclosed chamber so that the 

books and the DEZ gas can react in one enclosed space which is free from excess water 

and oxygen. Diethyl zinc, DEZ is a compound with the characteristics which raise its 

deacidification mechanisms above others.  

Dez vapours in the form of gas can flow between the pages of the books unhindered, can 

dispense, itself in the paper fibre coining into close molecule contact with cellulose 

chains and reacting with and neutralizing all weak and strong acids. It also can 

simultaneously react with the water on the fibres and forms the alkaline reserve 

compound, zinc oxide. This reaction reproduces increase in the life span of each book 

treated. 
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Figure 10.4: Richard ID Smith 

Source: http://planetorbitrap.com/data/fe/image/RichardSmith.png 

 

6. The WeiTo Method of Mass Deacidification  

According to Wachter (1989), The WeiTo non aqueous book deacidification system as 

invented by Richard ID Smith  in Canada as was displayed in figure 10.4, and was 

developed by the National Archives of Canada. The system works as follows. The books 

to be deacidified are soaked in a mixture of freezing substance (Frigen PCKWS) as 

transport medium and a deacidification agent methoxy magnesium methyl carbonate 

dissolved in 5% methanol.  

As a result, the acids in the paper are neutralized through the formation of magnesium 

sulphate and depositing of magnesium carbonate as a buffer with a pH value of between 

7 and 8. The books which have been sorted out for the mass deacidification are dried in 

wire basket for 36 hours in a vacuum dryer, the paper natural water content is removed. 

About 20 — 30 books were placed in the reaction chamber.  

The solution is pumped in and pressure increased thus making the books fully saturated 

with the solution. The solvent is then removed through a second drying process. Warm 

air is finally pumped in, and normal air pressure is restored and the books are then taken 

out. 

 
In-Text Question 
_______ is a substance or mixture of substances used to control the acidity or alkalinity 

of a solution or paper at a pre-determined level. 

a. Butter 

b. Buffer  
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c. Mass Deacidification  

d. Spraying Mixture 

 

In-Text Answer 
b. Buffer 

 
Summary of Study Session 10 
In this study session, you have learnt the following: 

1. Hey (1970) asserts that “paper acidity can be washed in pure water alone when the 

paper is free from such materials like clay loading or mechanical wood pulp which 

during manufacturing may obstinately retain acid. Through this method, virtually 

all free acid can be removed from some papers. Pure water should be strictly used 

in the washing. 

2. When a paper document cannot withstand the normal immersion method, it is 

sprayed with magnesium hi-carbonate solution using a pressure pump. While 

spraying, let the nozzle of the spray pump face up to allow vapour (dew) from the 

pump to gently fall on the weak paper being deacidified, thus dampening the paper 

with the deacidifying liquid. Brushing method of deacidification is a good 

alternative to spraying method. 

3. From the study on mass conservation techniques for the treatment of library and 

archives materials, Dentsche Bucheral Leiiz (1989) asserts that in mass 

deacidification, the paper should be neutralized to a pH level of 7-8 by treatment.  

4. According to Wachter (1989), The WeiTo non aqueous book deacidification 

system as invented by Richard ID Smith in Canada and was developed by the 

National Archives of Canada. The system works as follows. The books to be 

deacidified are soaked in a mixture of freezing substance (Frigen PCKWS) as 

transport medium and a deacidification agent methoxy magnesium methyl 

carbonate dissolved in 5% methanol.  
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Self-Assessment Questions (SAQs) for study session 10 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 10.1 (Testing Learning Outcomes 10.1) 
Discuss reasons why information resources materials are deacidified 
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Study Session 11: Disaster Prevention 
 

 
Source: http://www.mynewswatchtimesng.com/wp-

content/uploads/2013/06/fire.jpg 
 
Introduction 
The best way of identifying risks or hazards in libraries, archives and information centres 

is by conducting a survey often termed a hazard survey. Disaster prevention is the first 

component of a pre-disaster preparedness programme. 

All over the world, information resources are valuable assets and housed in libraries, 

archives and information centres. National development depends on information 

resources as important sources of information essentially required for teaching, research, 

pleasure and documentation of our national culture and heritage.  

Planning, decision-making and activity control by managers of our national economy are 

possible by the use of information resources. We talk about disaster because these 

important information resources are housed in library, archives and information centres 

which are prone to disaster. It is best to prevent and prepare for disaster and not allow 

disaster to occur first. You will therefore in this study session learn about steps that must 

taken in the event of disaster occurrence. 
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Learning Outcomes for Study Session 11 
At the end of this study session, you should be able to:  

11.1   Discuss the meaning of disaster 

11.2   Highlight the things to do in the event of disaster occurring 

11.3   State the duties of a disaster team 

 
11.1 Meaning of Disaster 
General definition of disaster: The league of the Red Cross gave the general definition 

of a disaster as a catastrophic situation in which the day to day patterns of life are 

suddenly disrupted and people plunged into helplessness and suffering and as a result 

need protection, clothing, shelter, medical care and other necessities of life.  

But Mclntypre (1985) described disaster as “an event, the timing of which is unexpected 

and the consequences seriously disruptive”. A disaster, therefore results in the sudden 

removal of records and documents from accessibility and use Alegbeleye (1993). This 

definition is given from the perspective of records and archives management. A disaster 

is further described as an event which is unexpected and the consequences may be 

catastrophic. 
 

Sources of Disaster 

Disaster has several sources which most writers would divide into two categories and 

which include; 

1.  Man made disaster 

2.  Natural, totally natural disaster 

 

 

 

 

 

MAN MADE DISASTER  NATURAL DISASTER  
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1. Fire  1. Flood  

2. War 2. Earthquake  

3. Pollution  3. Volcano  

4. Riot  4. Harm cane  

5. Theft  5. Tornado  

6. Computer virus  6. Epidemics  

7. Computer fraud  7. Lightening  

8. Ranking  8. Termites  

9. Explosion  9. Slides  

 

Identification, Assessment and Evaluation 

Identification is the isolation of risks to which an enterprise or institution is liable. 

Technique of Identification and Assessment in Risk Management: The technique of 

identification and assessment in risk management applied to library, archives or computer 

centres may involve taking of a number of steps which include: 

First, to identify areas within and outside the library, archives or computer centres that 

are liable to risk so as to prepare for their elimination or mitigation. If we have the 

knowledge of various risks and hazards to which library or archives may be liable, this 

will be useful for the planning of counter-measures for the elimination or mitigation of 

their impacts.  

Survey can be a useful method of collecting the necessary information on possible 

hazards to which a library, archives or computer centre may be exposed by virtue of its 

location, design, layout or age. 

 
11.2  What to Do in the Event of Disaster Occurring 

Objectives of Survey 

1.  To identify the nature and extent of hazards unique to the library, archives, 

registry or computer centre. 

2.  To identify the location of the hazards 

3.  To provide prompt remedial measures when any risk can be assessed at all, some 

areas are more prone to risk. For example the express road is prone to armed 
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robbers. Risk assessment entails both external and internal assessments. Check 

electric fitting, internally check paper. 

The main constituents of spark are fuel and oxygen. They are the elements of 

spark. Sparks should be controlled because they can set the other two into action. 

Take care of spark put it under control and check.  

To prevent fire outbreak, as some women do, they have blanket soaked in water to 

check fire outbreak in the kitchen. Some hotels have sand controlling fire) anyone 

caught by fire (petrol) should roll on the ground. Some install detectors like smoke 

fire extinguisher, sprinklers, smoke fire, alarms or human guards. 

Every library must mandatorily have written plan in which all these elements are 

fully developed. 

Preparedness 

Preparedness represents a state where you can act. It is a situation where you are sure that 

everything that you need to avert disaster is in shape and order, this will enable you to act 

in case of any impending disaster. Your action should be methodical. Check the 

following: 

1.  Building floor plan — know where the following are; 

a.  Exit 

b.  Guards 

2.  Check your card catalogue to know where the duplicates are stored.  

 

Establishing a Disaster 

Response Team: Train the team to know what steps to take. Know the names of the team 

mates and their team leaders, e.g. disaster response. 

1.  Team leader 

2.  Assistant leader 

3.  PRO (Spokesman) 

4.  Technical men 

5.  Cameraman 

6.  Staff training: Train the staff 

7.  There is also a disaster management plan. In preparedness we need to have 

external context with. 
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a.  Fire brigade — get their phone number 

b.  Police, in case of thieves during fire 

8.  Insurance — in case of any losses, insurance can repay if losses are quantified. 

9.  Financial accounting office: some money should be in the budget for emergency. 

 

11.3 The Duties of a Disaster Team 
Special Attributes of Members of Team 

1.  Manual dexterity 

2.  Level headedness 

3.  Adaptability 

4.  Ability to work as a member of a team, substitute is listed in a disaster plan with 

additional information on his/her address, telephone number and the 

responsibilities assigned to him/her as a member of the team. 

The team leader is in charge of the overall responsibility of the operation. The four other 

team members are put in charge of the following duties. 

1.  Liaise with the public and the media 

2.  Take charge of the equipment and supplies 

3.  Take inventory of damaged and salvaged materials 

4.  Assess the disaster, the kind and scale. 

 

 

 

 

 

Member of the 

disaster team or 

substitute  

Home address  Telephone number  Responsibility 

assigned  

1. Team leader   Overall 
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or substitute  responsibility of 

operation as well as 

the co-ordination of 

other members of 

the team  

2. Member or 

substitute  

  Assess the disaster 

especially the 

kind(s) and scale of 

damage  

3. Member or 

substitute  

  Inventory collection 

of data on damaged 

materials  

4. Member or 

substitute  

  Responsibility for 

liaising with media 

and the public  

5. Member or 

substitute  

  Provision and 

control of 

equipment  
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Essential Services to be Contacted in Case There is a Disaster  

Name of service Address  Telephone  Name of contact 

person  

1. Fire department     

2. Police department     

3. Water department     

4. Insurance     

5. Ambulance     

6. Disaster emergency     

7. Electric service     

8. Carpenters     

9. Plumber     

10. Exterminator      

11. Legal adviser     

 
In-Text Question 

Man-made disaster includes which of the following: 

a. Pollution 

b. War 

c. Fire 

d. All of the above 

 

In-Text Answer 
d. All of the above 

 
Summary of Study Session 11 

In this study session, you have learnt the following: 

1. Mclntypre (1985) described disaster as “an event, the timing of which is 

unexpected and the consequences seriously disruptive”. A disaster, therefore 

results in the sudden removal of records and documents from accessibility and use 

Alegbeleye (1993). This definition is given from the perspective of records and 

archives management. A disaster is further described as an event which is 

unexpected and the consequences may be catastrophic. 
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2. The main constituents of spark are fuel and oxygen. They are the elements of 

spark. Sparks should be controlled because they can set the other two into action. 

Take care of spark put it under control and check.  

3. The team leader is in charge of the overall responsibility of the operation. The four 

other team members are put in charge of the following duties. 

� Liaise with the public and the media 

� Take charge of the equipment and supplies 

� Take inventory of damaged and salvaged materials 

� Assess the disaster, the kind and scale 

 
Self-Assessment Questions (SAQs) for study session 11 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 11.1 (Testing Learning Outcomes 11.1) 
Discuss the meaning of disaster 

SAQ 11.2 (Testing Learning Outcomes 11.2) 
Highlight the things to do in the event of disaster occuring 

SAQ 11.3 (Testing Learning Outcomes 11.3) 
State the duties of a disaster team 

 
Notes on SAQ for Study Session 11 
Note on SAQ 11.1 

General definition of disaster: The league of the Red Cross gave the general 

definition of a disaster as a catastrophic situation in which the day to day patterns 

of life are suddenly disrupted and people plunged into helplessness and suffering 

and as a result need protection, clothing, shelter, medical care and other necessities 

of life.  

Note on SAQ 11.2 
� To identify the nature and extent of hazards unique to the library, archives, 

registry or computer centre. 
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� To identify the location of the hazards 

� To provide prompt remedial measures when any risk can be assessed at all, some 

areas are more prone to risk. For example the express road is prone to armed 

robbers. Risk assessment entails both external and internal assessments. Check 

electric fitting, internally check paper. 

 
Note on SAQ 11.3 

1.  Liaise with the public and the media 

2.  Take charge of the equipment and supplies 

3.  Take inventory of damaged and salvaged materials 

4.  Assess the disaster, the kind and scale. 
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Study Session 12: Disaster Assessment and Recovery 
 

 
Source: http://cdn.pmnewsnigeria.com/wp-content/uploads/2012/12/%E2%80%A2One-of-the-
buildings-affected-by-fire-at-the-Jankara-Market-being-pulled-down-by-a-caterpillar.-Inset-is-

Police-IG-Umar-Manko.jpg 
 
Introduction 
When disaster occurs we have to respond meaningfully and timely. Response is basically 

a reaction to a given situation. In order to reduce damage to materials and save human 

lives, reaction to a disaster should be methodical, sensible and organized.  

It is relevant to have a disaster response team. When a disaster respond team is absent, it 

can lead to death of victims. A good example is that of the North when many girls in the 

hostel of a secondary school died trying to escape during fire. In view of this, you shall 

learn about possible measures that can be taken when disasters occur in this study 

session. 

 

Learning Outcomes for Study Session 12 
At the end of this study session, you should be able to:  

12.1. Discuss the measures taken when disasters occur 

12.2. Highlight the importance of having a disaster response team 
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12.1  Measures Taken when Disaster Occurs 
It has been mentioned in the introduction of this study session that response is basically 

areaction to a given situation, and that for this study session it is a reaction to a disaster. 

 

Steps to be Taken in Case of a Disaster  

1. Raising of alarm is the first step. This should be the function of a member of the 

disaster control team. The purpose of raising alarm is to alert all staff within the 

building of imminent danger. 

2. All personnel are assembled in a safe place. The essence of assembling all the 

personel is to ensure that all members of staff within the building can be accounted 

for. Those not in the assembly are looked for immediately and their whereabouts 

ascertained.  

The leader of the disaster control team or his substitute should then summon the 

disaster control team to a safe place to enable them take stock of the situation and map 

out the right course of action. 

3. This time the disaster area should be stabilized. All electrical equipment turned off 

and temperature and relative humidity of the area are controlled. The regulation of 

temperature and relative humidity of the area is connected with the fact that moulds 

grow very quickly between 48 and 72 hours after a disaster has occurred if 

temperature and relative humidity are not controlled.  

Provision of fans can save immediate situations. Fans can be used to remove humid 

air. Humidifiers can be useful to reduce humidity. Caution should be taken by the 

team for electrical hazards in the water logged area. 

4. The disaster area should be assessed as accurately as possible. Here the knowledge of 

the material and the degree of damage are implied, in this assessment personnel 

should come in to know what types of materials are damaged and their degrees of 

damage. It is important that the assessment personnel should have such knowledge.  

It is also important where damage is by water to have knowledge of the condition of 

water, whether clean, dirty or contaminated. This will help to determine the type of 

treatment and facilities to be deployed. Contaminated water should be sterilized. 

Security personnel should ensure the security of the area at least to prevent the staff 

whose limited skill could cause further damage to materials. 
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Packing 

Water damaged materials should be packed with utmost caution. Use very sturdy 

materials for packing. It is preferable to use plastic crates, these have often been 

recommended. It is advisable to pack wet books the way they are found to ensure that 

additional damages are not done. Open books should be carefully wrapped with freezer 

paper and packed into crates.  

Do not attempt to open closed wet volumes or to close opened wet volumes. Use 

polyester film where the papers are very wet or consist of coated stock. This will 

facilitate their removal. 

 

Record Keeping 

This ensures the easy identification of each container or crate containing records. It will 

also help when shelving is undertaken. 

 

 

 

Recovery Strategies 

Freezing of water damaged materials, the best preliminary step is the freezing of water 

damaged materials. Carefully place the affected materials in plastic bags or any other 

container selected and put them in the freezers. Freezing of water damaged materials is 

considered a stabilizing process and a first line of defence to prevent mould growth. It 

also allows time to think of the next steps to follow in the recovery process. 

Water, Peter recommended the use of blast freezing freezers or rapid freezing freezers 

because the ice crystals created are smaller than the slower freezing freezers and thus 

limit the subsequent damage to the materials freezers described above can be got from 

industries. 

 

 

Treatment Options 

Options for treating of water damaged materials include the following: 

a.  Air drying 
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b.  Dehumidification 

c.  Freezer-drying 

d.  Vacuum drying 

e.  Vacuum freeze drying 

 

Air Drying 

This is a traditional method of drying things in Africa. To achieve good results by 

utilizing air drying method to books damaged by water, you should do these: 

� First, select an ideal location. This location should not be under the direct rays of the sun. 

� Second, the location should have electricity supply in case fans might be needed to 

complete the drying. 

� Third, the location should have adequate space to allow for the use of tables and clothes 

lines for the drying operation. 

� Fourth, air drying should be done in a stable environment where temperature should not 

be above 70°F, and the relative humidity is about 50%. 

� Fifth, the location should be as near as possible to the stacks or the record repository so as 

to limit the distance to be covered between the library or repository and the air drying 

location where fans are needed. Do not station the fans directly on the paper to avoid 

damaging it. 

 

Dehumidification 

This method is relatively new for treating wet library and archival materials. Industrial 

business establishments have used this method successfully. Dehumidifiers when brought 

to the salvage area, possible transportation of materials and their consequent damage are 

removed. The disadvantage of dehumidifier is the cost and it will need the training of 

operators to handle it. 

 

 

Freeze Drying 

Under freeze-drying principles, library and archival records that are moderately wet and 

not soggy if left long enough in freezers would eventually become dry. Bags like 
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polythene bags are not needed. Wet books are exposed in the freezer, circulation within 

the freezer will dry it. Use of freezer needs no expertise. 

 

Vacuum Drying 

It is method of drying wet or frozen materials in a vacuum chamber. The water here is 

removed in its liquid state. 

 

Advantages of the Method 

a. A fairly large number of materials can be dried at the same time in a vacuum 

dryer. 

b. It is less laborious than air dry method. 

c. Materials that are vacuum dried often dry well and rapidly too. 

 

 

Vacuum Freeze Drying 

It is the best and the safest but it is too expensive. The method involves sublimation. That 

is drying wet archival and library materials by freezing them under vacuum conditions by 

converting the solid to vapour phase, thus bypassing the liquid phase which would 

otherwise have produced unwanted side effect. 

 

In-Text Question 
The steps to be taken in case of a disaster include all of the following except 

a. Raising of the alarm 

b. All personnel are assembled in a safe place 

c. The disaster area should be assessed as accurately as possible 

d. Ignoring the alarm 

In-Text Answer 
d. Ignoring the alarm 

 

12.2  Importance of having a Disaster Response Team 
What do emergency response teams do? 

� Emergency response teams need to respond appropriately to incidents on site. 
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� Many operations have emergency response teams to respond to incidents with the 

potential to threaten lives and assets. These highly skilled emergency response 

teams may also be asked to assist in nearby emergency situations or in their 

community. 

Why is training important? 

Teams may need to deal with scenarios involving: 

 

� Hazardous materials 

� Fires 

� Breathing apparatus 

� Rescues at height or underground 

Members of the emergency response team should be formally trained and 

understand the site’s emergency response plan and the emergency management 

system, as well as their own roles and responsibilities. 

Emergency responders should be trained and assessed as competent in: 

1. Basic safety awareness 

2. Extricating techniques and first aid 

3. The use of fire-fighting equipment 

4. Dealing with gases (e.g. Use of gas testing equipment) 

5. The use and maintenance of closed-circuit breathing apparatus 

6. Mines rescue procedures and protocols 

7. Where applicable, underground requirements 

8. How to deal with site-specific hazards 

 
In-Text Question 

Emergency responders should be trained and assessed as competent in which of 

the following area? 

a. Basic safety awareness 

b. The use of fire-fighting equipment 

c. The use and maintenance of closed-circuit breathing apparatus 

d. All of the above 
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In-Text Answer 
All of the above 

 
Summary of Study Session 12 

In this study session, you have learnt the following: 

1. Water damaged materials should be packed with utmost caution. Use very sturdy 

materials for packing. It is preferable to use plastic crates, these have often been 

recommended. It is advisable to pack wet books the way they are found to ensure 

that additional damages are not done. Open books should be carefully wrapped 

with freezer paper and packed into crates.  

2. Members of the emergency response team should be formally trained and 

understand the site’s emergency response plan and the emergency management 

system, as well as their own roles and responsibilities. 

 
Self-Assessment Questions (SAQs) for study session 12 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 12.1 (Testing Learning Outcomes 12.1) 
Discuss the measures taken when disasters occur 

SAQ 12.2 (Testing Learning Outcomes 12.2) 
Highlight the importance of having a disaster response team 

 
 
Notes on SAQ for Study Session 12 
Note on SAQ 12.1 

1. Raising of alarm is the first step. This should be the function of a member of the 

disaster control team. The purpose of raising alarm is to alert all staff within the 

building of imminent danger. 

2. All personnel are assembled in a safe place. The essence of assembling all the 

personel is to ensure that all members of staff within the building can be accounted 
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for. Those not in the assembly are looked for immediately and their whereabouts 

ascertained.  

The leader of the disaster control team or his substitute should then summon the 

disaster control team to a safe place to enable them take stock of the situation and 

map out the right course of action. 

3. This time the disaster area should be stabilized. All electrical equipment turned off 

and temperature and relative humidity of the area are controlled. The regulation of 

temperature and relative humidity of the area is connected with the fact that 

moulds grow very quickly between 48 and 72 hours after a disaster has occurred if 

temperature and relative humidity are not controlled.  

Provision of fans can save immediate situations. Fans can be used to remove 

humid air. Humidifiers can be useful to reduce humidity. Caution should be taken 

by the team for electrical hazards in the water logged area. 

4. The disaster area should be assessed as accurately as possible. Here the knowledge 

of the material and the degree of damage are implied, in this assessment personnel 

should come in to know what types of materials are damaged and their degrees of 

damage. It is important that the assessment personnel should have such 

knowledge.  

a It is also important where damage is by water to have knowledge of the 

condition of water, whether clean, dirty or contaminated. This will help to 

determine the type of treatment and facilities to be deployed. Contaminated 

water should be sterilized. Security personnel should ensure the security of the 

area at least to prevent the staff whose limited skill could cause further damage 

to materials. 

 
Note on SAQ 12.2 

� Emergency response teams need to respond appropriately to incidents on site. 

� Many operations have emergency response teams to respond to incidents with the 

potential to threaten lives and assets. These highly skilled emergency response 

teams may also be asked to assist in nearby emergency situations or in their 

community. 
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Study Session 13: Preventive Conservation 
 

 
Source: https://africainwords.files.wordpress.com/2013/02/100_5783.jpg 

 
Introduction  
In order to carry out preventive conservation, the conservator should start by first 

carrying out a condition survey. The conservator tries to find out the condition in order to 

improve it. It is one thing for a conservator to survey and find out other things like 

insects.  

Furthermore, the conservator should be equiped with the adequate knowledge of how to 

stop what he or she survey and knowing what to do to stop any threats to library and 

archival materials. So preventive conservation is all about surveying and knowing what 

to do to stop the outcome of surveys. In this study session, you will learn about 

preventive conservation, and why it is necessary to include conservation and preservation 

in library education. 

 

 

Learning Outcomes for Study Session 13 

At the end of this study session, you should be able to:  

13.1. Discuss conservation and preservation in library 
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13.1  Conservation and Preservation in Library  
According to Sonapti and Negta (1996) preventive measures in conservation and 

preservation of library and archives materials and records include: 

a. Proper housing of documents  

b. Protection from temperature and relative humidity  

c. Dust 

d. Insects 

e. Fungi/moulds 

f. Light 

g. Air pollution 

h. Fire 

i. Water  

j. Rough handling by man 

k. Inclusion of preservation/conservation in library education  

What a conservator should do: 

A conservator should first do a condition survey to find out the condition in order to 

improve it. He should embark on the following: 

a. Survey the outside building to see whether the compound is prone to insects, 

rodents, anthills. Trees must not be close to the building. He must see that rivers are 

not close to the building. The building should not be near to market places, motor 

parks, rail lines, industries, petrol station, and airport. Airports can cause 

destruction. 

b. He should conduct survey. Survey inside the library, he should be conducted. If 

during the survey you see an insect on opening a library book it is sign that insects 

are round. If you see library books wet, know that there is leakage if you see a torn 

page it means delinquent users are around. Survey the shelves used, shelves are 

usually metal and should be about6” above the ground because when flood comes it 

can scarcely touch the books. He should watch the windows to see if they have 

protectors or burglary proofs. Check the florescent tubes if they have u-v sleeves. 

Tungsten bulbs should be within 50 – 200 lux. 
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Prevention Measure Of Temperature And Relative Humidity :  

Environmental conditions in all areas should be adequately monitored and recorded with 

reliable and regularly maintained thermohygrographic or electronic recording equipment. 

Monitoring is very important because if documents resist environmental conditions, the 

monitor supports request to install environmental controls and indicate whether any 

climate control equipment present is operating properly and producing the desired 

conditions.  

 

When monitoring equipment, indicate notable changes in environmental condition, 

reports should be given to authorities so that appropriate measures are taken immediately. 

The ideal environment includes controlled temperature and relative humidity; clean air 

with good circulation, controlled light sources and freedom from biological infestation.  

 

Good house-keeping practices, security controls, and measures to protect collections 

against fire, water and other hazards complete the range of environmental concerns. 

 

Prevention of Insect and Pest Infestation  

Preservation programmes involve what is known as integrated pest management (IPM) 

which involves the following: 

• Monitoring the building regularly for the presence of insects and pests 

• Ensuring all staff, from cleaners to librarians are vigilant and report any signs of 

fresh damage and activity. 

• Checking all material which is to be accessioned before it enters the library. 

• Using sticky traps. Traps have the advantages of catching insects before they can 

be found visually, they catch a wide range of species; they can be placed in areas 

which are difficult to inspect; trapped insects can be indentified and counted; traps 

are good indicators of an increase in insect numbers in one area; they also 

highlight any failure of control treatment. 

• Understanding the biology and life cycles of insects and pests which helps to 

know when and where they are likely to breed, what they are likely to eat, where 

they are likely to live. 
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• Eliminating or curtailing all sources of likely infestation – ideally food and drink 

should not be consumed on the premises flowers and plants should not be allowed 

in the building.  

• Maintaining an environment not conducive to pests and insects, which clean, cool, 

dry and well – ventilated. 

• Preventing pests and insects from entering the building – making mesh screens for 

windows and doors etc 

• Using appropriate exterior lighting, such as sodium vapor which is less attractive 

to insect 

• Implementing a cleaning and hygiene programme – rubbish should be safely and 

properly disposed of; attics and basements regularly checked and cleaned. 

 

 

Prevention of Light  

1. Light level must be kept as low as practically possible in storage reading and 

display areas. 

2. Florescent light tubes should be fitted with u-v filter sleeves; these sleeves are 

effective only for a few years and so should be checked periodically. 

3. When storage areas are not in use, it should be mandatory to switch off lights. 

4. Use good glass fitted windows and doors with good curtains (blind) to keep away 

direct and natural sunlight. 

 
Prevention of Mould Outbreaks 

• Check new collections or shipments for the presence of moulds 

• Maintain moderate temperature and relative humidity (below 700c/680F and 65% 

RH) 

• Circulate air 

• Vacuum clean regularly  

• Do not shelve books directly against an outside wall. Owing to temperature and 

humidity differences between inside and outside environments, moisture may 

develop along walls. Allowing air to circulate against the walls will enable the 

moisture to evaporate 
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• Do not allow plants into the building  

• Water proof basements and walls below ground level  

• Place or adjust outside gutters and drains so that water does not collect near the 

outside walls. Check gutters and drains regularly to avoid obstructions. 

• Place lawn sprinklers systems so that they do not soak outside walls. 

• Regularly inspect collections for mould so that any infestation is detected before it 

becomes serious. 

 

Ways of Improving Nigeria’s Conservation Scene:  

Alegbeleye (1983 suggested the following. 

a. Air conditioning of the entire library  

b. Installation of heat sensors, fire detectors, 

c. Filtering of electric light  

d. Establishment of national conservation program for libraries and archives  

e. Sensitizing Nigerian librarians, archivists and entomologists to preservation issues 

through seminars, course, workshops and conferences on the subject. 

 

Prevention of Fire Outbreaks  

Electrical wiring should be installed by experts and should be regularly checked. No 

smoking labels should be pasted where library users and staff would see them. Staff 

should be educated on how to use fire extinguishers. Detectors and alarms should be 

installed to alert people of fire. Disaster plan should be in place. 

 

Prevention of Flood/Water 

Libraries should not be built near rivers and seas. Domestic water pipe installation must 

be adequately installed by experts. Pipe bursts must be avoided. Roof leakages must be 

checked, controlled and completely avoided in the storage area.  

 

Prevention of Damage by Man 

Librarians must be educated on how to handle library materials. Staff members of 

doubtful integrity should not be allowed access to the storage area. Books should be 

stacked/shelved accordingly to avoid over crowded shelving. Food should not be brought 
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into the library. There should be security in place to guard against losses of materials 

through theft.    

 

In-Text Question 
Preventive measures in conservation and preservation of library and archives materials 

and records include which of the following: 

a. Dust 

b. Fungi/moulds 

c. Fire 

d. All of the above 

 
In-Text Answer 
All of the above 

 
Summary of Study Session 13 
In this study session, you have learnt the following: 

1. Environmental conditions in all areas should be adequately monitored and 

recorded with reliable and regularly maintained thermohygrographic or electronic 

recording equipment. Monitoring is very important because if documents resist 

environmental conditions, the monitor supports request to install environmental 

controls and indicate whether any climate control equipment present is operating 

properly and producing the desired conditions.  

2. Electrical wiring should be installed by experts and should be regularly checked. 

No smoking labels should be pasted where library users and staff would see them. 

Staff should be educated on how to use fire extinguishers. Detectors and alarms 

should be installed to alert people of fire. Disaster plan should be in place. 

3. Librarians must be educated on how to handle library materials. Staff members of 

doubtful integrity should not be allowed access to the storage area. Books should 

be stacked/shelved accordingly to avoid over crowded shelving. Food should not 

be brought into the library. There should be security in place to guard against 

losses of materials through theft.    
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Self-Assessment Questions (SAQs) for study session 13 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 13.1 (Testing Learning Outcomes 13.1) 
Discuss conservation and preservation in library 

 
Notes on SAQ for Study Session 13 
Note on SAQ 13.1 
 

According to Sonapti and Negta (1996) preventive measures in conservation and 

preservation of library and archives materials and records include: 

a. Proper housing of documents  

b. Protection from temperature and relative humidity  

c. Dust 

d. Insects 

e. Fungi/moulds 

f. Light 

g. Air pollution 

h. Fire 

i. Water  

j. Rough handling by man 

k. Inclusion of preservation/conservation in library education  
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Study Session 14: Cleaning Methods 
 

 
Source: http://familyrecords.dur.ac.uk/nei/images/conserv1.jpg 

Introduction  
There are occasions in conservation when matter insoluble in water must be removed and 

for this purpose organic solvents may be used. When a paper is free from any material 

such as clay loading or mechanical wood pulp that may obstinately retain acid, washing 

in water alone will remove virtually all free acid from some paper but this will not leave 

any residual buffer to combat any acidity, e.g. from atmospheric pollution.  

 

Principally in this study session, you will learn about the two methods of cleaning 

documents which are mechanical cleaning and liquid cleaning. 

 

Learning Outcomes for Study Session 14 
At the end of this study session, you should be able to:  

14.1. Highlight and explain methods of document cleaning 

 
 
14.1 Methods of Document Cleaning 
The two principal methods of cleaning of documents include: 

1. Mechanical cleaning 

2. Liquid cleaning  
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Mechanical Cleaning: Surface dirt, moulds and slight insect infestation should be 

removed from paper or parchment by: 

1. Use of low suction vacuum cleaner  

2. Use of very soft brush 

3. Use of lint free duster 

4. Use of very soft erasers 

 

 

Note that mechanical cleaning should be adopted only if: 

a.   Extra care is taken when the document bears illumination or decoration 

b.  The ink is not the one which has the tendency to flake 

c.  The material is firm enough to withstand any of these treatments 

d.  The document is dry enough to avoid smearing  

e.  The cleaning of documents which have moulds or slight insect infestation is done 

     under well ventilated condition or when possible, in open air the operator wearing a 

     suitable dust mask. 

 
Mechanical Cleaning  

Use of low suction vacuum cleaner  

This low suction vacuum cleaner is gently used on the surface of the document moving 

the nozzle gently on the paper surface to remove and suck up the dust and dirt on the 

paper surface. The sucking force is considerably not strong to avoid tearing the paper. It 

is also advisable that the operator does not hold the nozzle of the cleaner steadily at a 

point for a long time. 

 

Use of Very Soft Brush  

To use this brush the operator should hold it as if sizing liquid is being applied to paper 

during sizing process. The brushing begins from the centre of the paper sidewards 

making sure that the brushed out dirt/dust is completely brushed off the paper at a time 

and not half way on the paper. 
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Use of Lint Free Duster 

Some dusters have lints on them. This time a lint free duster is used. Gently fold the 

duster and rub it gently from centre of the paper to outside and not from side to centre of 

the paper. 

 

Use of Very Soft Eraser 

Erasers can easily rub off letters from a text. Do not rub hard. Gently run the eraser on the 

paper surface also from centre outwards. 

 
Liquid Cleaning 

Liquid cleaning is divided into: 

1. Non aqueous treatment  

2. Aqueous treatment 

 
Non Aqueous Treatment: Non aqueous treatment is undertaken when an unbound 

document stained or contaminated with organic matter other than soluble only in water 

should be washed by immersion in a shallow dish of organic solvent. 

 
Aqueous Treatment: Aqueous treatment is undertaken bearing in mind the fact that 

sized paper in water will reduce the amount of geltire in the paper, water stains and water 

– soluble stains can be reduced by soaking documents in warm water with some 

provision too. 

 
Gelatine:  This is the slimy liquid got from simmering skin of young animal parchment 

with heat (fere) from the stove in a know volume of water in a double sauce pan. It used 

for sizing papers. 

 
Solvents for General Use:  Solvents for general use include the following: acetone, amyl 

acetate, ethanol, industrial methylated spirits, methanol, petroleum spirit, isopropyl 

alcohol, toluene, bbl, trichloroethylene, turpentine, white spirit, etc. 
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Table of Solvents for General Use 

List of stains and the solvents or cleaners that may be used to clean or remove them 

STAINS  SOLVENTS/CLEANERS 

1.   Paper tape Toluene and Hexone mixture 

2.  Selotape (plastic tape)  Carbon Tera-chloride 

3.  Biro Sutyl cellosive  

4.  Duco cement Acetone  

5.  Fats  Ethanol  

6.  Glone (PVA) etc Warm water 

7.  Grease  Toluene  

8.  Lacquer and vanish  Acelone and dehited amoma 

9.   Mud Water, ammonia and enzymes 

10.  Paints Mixture of alcohol and Benzine, Then wash 

thoroughly with water 

 

In-Text Question 
The two principal methods of cleaning of documents are mechanical cleaning and liquid 

cleaning. True or false 

 
In-Text Answer 
True 

 
Summary of Study Session 14 
In this study session, you have learnt the following: 

1. There are two principal methods of cleaning and these include mechanical and 

liquid cleaning methods. In liquid cleaning, flaking of ink is tested before 

embarking on this liquid method. In mechanical cleaning, low suction vacum 

cleaner is used. Duster that is ink free and even soft eraser cn be used in 

mechanical cleaning. There are also solvents that can take away strains from 

paper. 

 

2. Some dusters have lints on them. This time a lint free duster is used. Gently fold 

the duster and rub it gently from centre of the paper to outside and not from side to 
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centre of the paper. Erasers can easily rub off letters from a text. Do not rub hard. 

Gently run the eraser on the paper surface also from centre outwards. 

3. Aqueous treatment is undertaken bearing in mind the fact that sized paper in water 

will reduce the amount of geltire in the paper, water stains and water – soluble 

stains can be reduced by soaking documents in warm water with some provision 

too. 

 
Self-Assessment Questions (SAQs) for study session 14 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 14.1 (Testing Learning Outcomes 14.1) 
Highlight and explain methods of document cleaning 

 
Notes on SAQ for Study Session 14 
Note on SAQ 14.1 
 
The two principal methods of cleaning of documents include: 

1. Mechanical cleaning 

2. Liquid cleaning  

 

Mechanical Cleaning  

Use of low suction vacuum cleaner  

This low suction vacuum cleaner is gently used on the surface of the document moving 

the nozzle gently on the paper surface to remove and suck up the dust and dirt on the 

paper surface. The sucking force is considerably not strong to avoid tearing the paper. It 

is also advisable that the operator does not hold the nozzle of the cleaner steadily at a 

point for a long time. 
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Use of Very Soft Brush  

To use this brush the operator should hold it as if sizing liquid is being applied to paper 

during sizing process. The brushing begins from the centre of the paper sidewards 

making sure that the brushed out dirt/dust is completely brushed off the paper at a time 

and not half way on the paper. 

 

Liquid Cleaning 

Liquid cleaning is divided into: 

1. Non aqueous treatment  

2. Aqueous treatment 

 

Non Aqueous Treatment:  Non aqueous treatment is undertaken when an unbound 

document stained or contaminated with organic matter other than soluble only in water 

should be washed by immersion in a shallow dish of organic solvent. 

Aqueous Treatment: Aqueous treatment is undertaken bearing in mind the fact that 

sized paper in water will reduce the amount of geltire in the paper, water stains and water 

– soluble stains can be reduced by soaking documents in warm water with some 

provision too. 
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Study Session 15: Planning and Implementing Preservative 

Programme 
 

 

 

 
Introduction  
It is essential that institutions like libraries, archives and information centres plan and 

implement their own preservation programmes. Such planning and implementing of 

programme would need much money and expertise in administrative and technical 

knowledge required to start off the programme in a sequential and successful order. 

Libraries are under-funded and do not have enough funds to take on this important 

programme.  

 

Here in Nigeria, very few libraries can boast of having a preservation programme. This is 

a serious and dangerous trend that is very detrimental and disastrous to information 

resources materials that are fast deteriorating with little or no adequate preservation 

measure to halt the trend. This study session will present to you planning and 

implementing preservative programme. 

 
Learning Outcomes for Study Session 15 
At the end of this study session, you should be able to:  

15.1. Discuss planning and implementing preservation programme 

 

15.1  Planning and Implementing Preservation Programme 

Preservation is a generic term that covers a lot of activities; its objective is to ensure that 

information survives in a usable form for as long as it is wanted. Preservation is aspect of  

management of the library.  

It is all the managerial, administrative, financial and staffing considerations necessary to 

safeguard the welfare of library materials. It specifically means the provision of an 
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appropriate level of security, environmental control, storage, care and handling that will 

retard further chemical deterioration and protect library materials from physical damage. 

To plan and implement a preservation programme, many steps are involved and they 

include the following: 

The first task is to conduct a preservation survey in order to understand the current 

physical environment and the condition of materials. 

The best and most effective way to protect records and archives is to ensure the good and 

orderly, physical and administrative management of the entire organization. All staff 

should be trained to handle materials particularly archives properly. Good preservation 

practices are required all through the institution.  

Selection of good quality equipment in offices or repository, (boxes, trolley ladder or 

step) will result in good service to assist not only the users but also minimize the damage 

done to records or archives as a result of its being used. To repair is more expensive than 

to fail to preserve. 

Secondly priorities are established. It is not all the materials that require special storage 

facilities. Environmental control is very important. Records that have enduring value 

should be given priority in the archival vaults. Here in the vaults, temperature and relative 

humidity should be effectively controlled. 

 

Step in Preservation Planning 

1. Conducting all reservation survey to assess the present state of care of records and 

archives. 

2. Transferring and accessioning selected records. 

3. Storing materials properly 

4. Maintaining environmental conditions suitable to the materials stored. 

5. Providing accurate and detailed means of access to avoid over handling of archival 

materials. 

6. Handling materials carefully 

7. Maintaining good house keeping 

8. Deciding whether damaged materials should be copied in the same way or sent to 

conservation. 

9. Maintaining disaster control plan. 
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Preservation survey examines all facilities programmes and materials in order to 

determine needs and establish priorities. Survey should ask questions about: 

1. The archive building 

2. Storage conditions and materials 

3. Maintenance procedures. 

4. The holdings themselves surveying THE BUILDING to be as environmentally 

secure 

To be secured physically, consider the following questions. 

1.  Where does the gutter water flow — make sure there is gutter. 

2.  Gutter or drain pipes should be inspected to ascertain if they are blocked or 

damaged 

     clear gutters regularly. 

3.  Roof leakage-leaking or damaged 

4.  Temperature and relative humidity — can they be controlled in any way or 

monitored. 

5.  Doors and windows — are they warped or damaged — can they be repaired. 

6.  Floors — are they sound and strong — are they to be strengthened or repaired. 

7. Are floors coated or open — concrete dust causes abrasion — cover floor with 

vanyl    

    floor tiles. 

8.  Are the walls insulated? 
 

In-Text Question 
Preservation is aspect of management of the library. True or false 

In-Text Answer 
True 

Surveying Storage Condition and Materials 

Good quality enclosures boxes, containers and shelves should be used. If open shelving is 

used, it should be sturdy and the files housed neatly and not tightly. Filing cabinets 

should be used to keep away dust and dirt from the materials — they should be strong 

and not over filled. 
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Questions to Answer 

1. Examine the temperature and relative humidity control. Are they working   

             properly? 

2.  Are temperature and relative humidity fluctuating, or steady, too high or too low? 

3.  Does air circulate well throughout the building, especially the storage areas? 

4.  Inspect the windows. Are they covered or curtained to avoid ambient light, prevent 

illegal entry and against pests? 

 

Surveying Maintenance Procedures 

Among the most important preservation tasks are cleaning facilities and monitoring 

environmental conditions. Cleaning helps keep dust and mould spores from accumulating 

and discourages insects or rodents from entering the facility.  

Monitoring provides the objective data needed when the archival institution seeks to 

improve its facilities. Government officials may be more sympathetic to request for 

environmental equipment if presented with six month of accumulated data rather than 

simply a request for equipment without a solid proof of needs. 

Question 

• Storage/reference and office areas to be cleaned, dusted regularly and thoroughly 

and dust removed from the premises. 

• Are collections monitored and regularly and checked for physical changes? 

• Are temperature and relative humidity checked regularly and the findings 

documented in the chart or log? 

• What type of equipment is used for monitoring? Is it adequate? 

 

Enclosures 

Are paper folders, boxes or plastic sleeves used to hold records and archives? 

 

Encapsulation 

This involves containing a document or item within sheets of polyester which are sealed 

or joined at the edges. 
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Storage Boxes 

Whether or not archival quality enclosures are used, all paper archives must be boxed to 

protect them from the usual causes of deterioration, water damage, light damage, 

predators and pest. The archive boxes should be of sufficient quality and strength to 

withstand many years of use. Ideally boxes should conform to archival standards, that is 

they should be made of materials that will not deteriorate or harm the archives.  

Regardless whether or not it is of archival quality the box should be sturdy, clean and not 

acidic. Boxes used to transport food should not be used to house records or archives as 

there may be residual food particles in the boxes that might allow insects or rodents. 

 
In-Text Question 

Are paper folders, boxes or plastic sleeves used to hold records and archives. 

a. Encapsulation 

b. Enclosures 

c. Storage boxes 

d. None of the above 

 

In-Text Answer 
b. Enclosures 

 

Summary of Study Session 15 
In this study session, you have learnt the following: 

1. Preservation is a generic term that covers a lot of activities; its objective is to 

ensure that information survives in a usable form for as long as it is wanted. 

Preservation is aspect of  

management of the library.  

2. The best and most effective way to protect records and archives is to ensure the 

good and orderly, physical and administrative management of the entire 

organization. All staff should be trained to handle materials particularly archives 

properly. Good preservation practices are required all through the institution.  

3. Good quality enclosures boxes, containers and shelves should be used. If open 

shelving is used, it should be sturdy and the files housed neatly and not tightly. 
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Filing cabinets should be used to keep away dust and dirt from the materials — 

they should be strong and not over filled. 

4. Whether or not archival quality enclosures are used, all paper archives must be 

boxed to protect them from the usual causes of deterioration, water damage, light 

damage, predators and pest. The archive boxes should be of sufficient quality and 

strength to withstand many years of use. Ideally boxes should conform to archival 

standards, that is they should be made of materials that will not deteriorate or harm 

the archives.  

 
Self-Assessment Questions (SAQs) for study session 15 
Now that you have completed this study session, you can assess how well you have 

achieved its Learning outcomes by answering the following questions. Write your 

answers in your study Diary and discuss them with your Tutor at the next study Support 

Meeting. You can check your answers with the Notes on the Self-Assessment questions 

at the end of this Module. 

 

SAQ 15.1 (Testing Learning Outcomes 15.1) 
Discuss planning and implementing preservation programme 

 

Notes on SAQ for Study Session 9 
Atmospheric Pollutants 

Very notable external source of paper deterioration is atmospheric pollutants 

which include; gaseous pollutants like sulphur dioxide and nitrogen dioxide they 

cause deterioration through acid attack. Sulphur dioxide and nitrogen dioxide in 

combination with moisture form sulphuric and nitric acids which cause paper 

deterioration.  

Solid particles like dirt, dust and sand can bring about paper deterioration when 

in moistconditions. They provide a suitable environment for mould and fungi to 

thrive. Clean thestorage areas regularly, filter the air intake and generate awareness about 

the harmful effects ofair pollutants and air pollutant is controlled. 
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Human Agents  

Attitudes of man can cause paper deterioration.  Damage to paper can be caused through 

deliberate acts, negligence, ignorance or poor handling of paper. Materials are mutilated, 

destroyed or outrightly stolen due to carelessness, ignorance, selfishness or greed. Control by 

creating awareness as to the importance of information materials, the proper handling 

method and the care required for their long term preservation.  

Studies carried out by Alegbeleye (1994) on book deterioration in the Kenneth Dike library 

of the University of Ibadan revealed and broughtinto focus the problems of paper acidity and 

brittleness in Nigeria. 
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