
 

Book and Paper History, the important bits 

 c 2400 BC – earliest surviving papyrus scrolls 

 c 100 BC – vegetable fibre paper developed in China 

 1st C AD – book format starts to shift from scroll to codex 

 c 750-800 AD – papermaking reaches Central Asia and Middle East – Book of 

Kells written in Ireland on parchment 

 868 AD – earliest example of woodblock printing, Diamond Sutra 

 
The first writing materials we made were papyrus (made from pith) and bark – which were replaced 

by vegetable fibres eventually, in Asia. In Europe the skins of animals were used – they were treated 

with chemicals, de-fleshed and stretched into vellum – another name for vellum is parchment. 

Monks were the main producers and readers of books, copying religious texts in scriptoriums. Paper 

making wouldn’t reach Europe until the 11th century.  

Scrolls were the first books, but the codex, which is formed of multiple sections, is much better for 

accessing information and gradually the use of scrolls declined.  
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• 11th C – papermaking reaches Europe (Spain) 

• 1418 – earliest example of woodblock printing in Europe 

• 1456 – Gutenberg prints Bible on lead based movable type 

• 1476 – Caxton establishes press in Westminster 

• 1495 – first English paper mill, Hertfordshire 

Between the 11th century and the 15th century the development of papermaking in Europe began to 

take off. And once printing was developed there was a lot more scope for publishing and getting 

ideas out to a wider range of people. Books were still a luxury for the rich however.  
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• 1530-1570 – move from wooden boards to paste boards & laminates 

• 1673 – Hollander pulp-making machine invented 

• 1827 – Cowper and Applegate develop a four-cylinder steam press capable of 

4,000 – 5,000 impressions per hour 

• 1841 – Tauchnitz introduces line of paperback editions 

By the 16th century and the advent of pasteboards the production of books was quicker and people 

were beginning to collect books in larger quantities.  

And by the 19th century the industrialisation of book production meant that more and more people 

were able to own and collect books, and illiteracy was becoming less common.  

The very first paperbacks were produced, making books cheaper, but also more fragile.  
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• 1853 – Mechanically-processed wood pulp used for papermaking in England 

• 1870s – Chemically-produced wood pulp introduced to papermaking 

• 1938 – Carlson invents xerography 

• 1959 – Xerox markets first xerographic printer 



 
When mechanically-produced papers were developed from wood pulp this was a disaster for the 

long term stability of paper based books and materials. Wood pulp has high levels of lignin, as 

opposed to the cotton rag papers of previous times. This lignin is acidic and the acids, over time, 

break down the cellulose fibres in the paper until they are yellowed and brittle.  

This is an inherent vice in modern papers. Modern papermaking also involves the addition of 

chemicals and bleaches that also affect the longevity of paper. Newspapers are an example of 

cheaply, mass produced paper, which if left in sunlight for any length of time will turn yellow, then 

brown and brittle.  

Archives consist of a great deal of modern papers, so it is a challenge for any archive to keep these 

materials safely.  

   
Process steps for making modern 
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How Can We Look After our Archives? 

Archives consist of many types of items. This is a list of a recent survey showing the large range of 

items held in one, relatively small archive.  

Materials 
• Paper 
• Parchment 
• Textiles/cloth 
• Leather 
• Tracing papers 
• Rolls 
• Newspaper cuttings 
• Paintings 
• Prints 
• Frames 
• Metal printing blocks 
• Samples of wallpaper 

and carpets 
• Illustrated letters 

• Advertising material 
• Photocopies 
• Typed documents 
• Drawings 
• Poetry 
• Photographs 
• File boxes 
• Folders with loose 

sheets 
Books 

• Stationery Bindings 
• Account ledgers 
• Notebooks 
• Address books 
• Printed books 

• Cash books 
• Photograph albums 
• Year Books 
• Large outsize books 
• Wages books 
• Inventories 
• Paperbacks 

• Fine bindings 

• Paper bindings 

• Letter books 

• Archival ring binders 

• Modern publications 

• Magazines 

• Pamphlets  

 

In order to work out what you need to do in terms of preservation or conservation within an archive 

you firstly need to know what you have, assess its condition and whether it is stable or not. It is also 

useful to know what the access requirements are for your items. Are they on temporary or 

permanent display? Are they accessed by the general public, and if so, how frequently?  

Damage 

There are four different types of damage we can identify. 

 Mechanical or physical damage (handling, storage, breakdown of materials and adhesives) 

 Chemical damage (pollution, inherent vice, poor storage, adhesives) 

 Water damage (flood, leaks) 

 Biological damage (poor environmental conditions leading to pest damage)  

Damage itself can manifest in a variety of ways, some more severe than others. When talking about 

damage we consider how it affects the object’s use, accessibility and long term safety. 

• Slight damage (minor) means that careful handling does not damage the object further. 

• Moderate damage (significant) means that the object can withstand some handling, but 

must be treated carefully and the object protected by an archival housing when stored. If 

the object is important to the collection a conservator can enable the object to be handled 

safely. 



 
• Serious damage (major) means that even very careful handling will result in making the 

existing damage worse. This might also result in a loss of information. This is the condition 

where a conservator is needed to stabilise the object before further damage occurs. The 

object must be protected by an archival housing and restricted from use. 

Stability is another issue we need to consider. Some damage may be slight but very unstable; 

perhaps an on-going biological attack or chemical condition will destroy the object in a short space 

of time. Similarly, the housing and location has a bearing on the overall damage or risk to the object.  

Mechanical damage 

Mechanical (physical) damage is a form of decay that affects hygroscopic organic materials (those 

that absorb significant amounts of moisture). Relative humidity is the environmental factor that 

governs the moisture content of collection objects. At low moisture contents, objects shrink and 

become brittle. At high moisture contents, they swell and soften. Both dryness and dampness can 

lead to stresses and deformations, cracks, tears and delamination. Mechanical damage includes 

damage due to poor handling.  

1. Slight. There is some loss of the cover and warping, and the text block is damaged due to incorrect 

storage. Accessibility is not an issue here.   

2. Moderate. A pile of archives with dog-ears and folds. Careful handling will not further contribute 

to damage, but unless measures are taken loss may occur. 

3. Moderate. The tears in this map may result in bits of paper falling off. If kept in a polyester folder 

it can still be accessed. 

4. Moderate – Serious. Where the stitching has come apart accessing will result in more serious 

damage. Where the spine is gone and no sewing remains the degree of damage is serious. 

5. Serious. These maps have been kept in a storage tube that is too short and narrow. Serious fraying 

has occurred and they cannot be rolled out without aggravating the damage. 
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Chemical damage 

Chemical change is a form of deterioration that arises from spontaneous chemical reactions 

occurring in collection objects in response to heat energy (i.e., temperature) and available moisture. 

For libraries and archives, in which most collection objects are organic in nature (paper, plastics, 

leather, dyes, etc.), spontaneous chemical change leading to discoloration, embrittlement, and 

fading of organic materials is the biggest environmental threat.  



 
1. Slight. Foxing is currently understood to be chemically induced, by metal particles in the paper. 

However, it can also be caused by microbial activity, or mould. Foxing can be seen in the page on the 

left at the edges, under UV the foxing is seen to be scattered across the whole sheet. The right hand 

image is taken with the light behind.  

2. Slight. Copper-based pigments within maps and other illustrations can discolour over time from 

light green to brown/black. When the colour is transferred to the other side of the paper, then the 

damage is slight; if it affects more than two pages, the damage is moderate, when the areas affected 

become brittle and holes appear the damage is serious. 

3. Moderate. Old adhesive from tape repairs discolours over time and transfers to paper. When the 

tape dries and begins to delaminate, then there is a risk of further damage to the paper due to a lack 

of support. If remaining adhesive causes the pages to stick together this is considered serious. 

4. Moderate. Rusty paper clips can cause discolouration of the paper. If this could cause damage 

through handling the damage is considered moderate. If text is obscured then the damage is 

serious.  

5. Moderate- Serious. Iron gall ink corrosion in an on-going process which causes paper in contact 

with it to deteriorate over time. UV light can show susceptibility, minor damage can be seen as 

lighter halos around text.  Here the ink is darkening and showing through from the other side of the 

page. Serious damage would be when the embrittled paper literally falls out of the inked area. 

6. Serious. Acidification can be inherent in the paper or caused by the environment. It has a 

distinctive vinegary smell and tends to discolour the paper towards brown. When the damage 

causes paper to break off the damage is serious. 

Things can decay chemically in a short space of time (within a few decades), becoming weak, yellow 

and brittle. The chemical reaction behind this decay – acid hydrolysis – requires moisture, so the 

presence of any water vapour permits the reaction to proceed. The rule of thumb is that the rate of 

decay cam be cut by more than half each time the RH is halved.  

Light is also considered to be a chemical deterioration agent as it is an energy that causes 

progressive decay. It can accelerate deterioration, turning paper yellow, then brown as well as 

fading dyes in paper and textiles. This type of deterioration cannot be reversed. 
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Water damage 

Water damage can range between inconsequential to major. It can also lead to other damage, 

mainly biological, as moulds like elevated levels of moisture to thrive. 

1. Slight. Here is general water damage which has left some tidelines and discolouration along the 

edges. Sometimes this can lead to cockling of the paper, but it is still considered slight damage. Only 

if the pages have stuck together would the damage become serious.  

2. Moderate. Mould is a fungus that grows where there is nutrient (paper, leather etc.); moderate 

temperature (24°C+) and high relative humidity (65%RH+). Mould will discolour paper and cause it to 

‘felt’ where the fibres break down and the paper becomes soft.  Mould that is ‘live’ is considered 

serious and a health hazard. This object shows discolouration and weakening of the paper.  

3. Serious. This is serious damage, showing discolouration, felting and holes. Handling would cause 

more damage. 

4. Serious. The first stage of ‘felting’ is when edges are swollen, frayed and soft to the touch. Whilst 

confined to the edges the damage is slight, however, once it moves to the middle it is moderate 

damage. In advanced stages the paper becomes very weak, breaking off when handled.  

    
1 2 3 4 
 

Biological damage 

Biological decay is caused by living creatures, most notably mould and insects.  

1. Slight. This surface has been grazed by silverfish, but will not be aggravated by normal use. 

However silverfish can eat through paper given the right conditions – so the damage may be slight to 

start with, but can turn serious if not brought under control 

2. Moderate. Rodents use paper as nesting material and will gnaw large holes from paper materials. 

This image shows a mouse hole. Careful handling will be possible, but there are significant amounts 

of text missing. 



 
3. Moderate. Shows large holes, passageways and eaten away edges by the larvae of a carpet or 

cigarette beetle. Handling could cause some areas to break off, so the damage is moderate. 

4. Serious. This damage is caused by termites. Large areas of paper have been eaten away and 

handling is impossible. 
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Keeping Our Archives Safe 

Preservation 

Preservation is a passive collection care activity, in that it doesn’t involve actual work on items, but 

seeks to maintain good conditions for those items.  

Housings provide protection from pollution, dust, sunlight, fluctuations in temperature and humidity 

and poor handling. The also give fragile items rigidity when in storage and stop them from being 

deformed.  

Good understanding of environmental conditions is important. Environmental conditions include: 

climate, pollution, humidity, temperature and light. It is essential to have a year-round monitoring 

scheme in place to check on the temperature and humidity as these indicate other potential 

problems such as pests and mould infestations. For example, if the relative humidity rises above 65% 

then mould is likely to start to appear. Ideal temperatures and RH depend on the type of material 

and whether people are working in that area, but mixed collections tend to need a compromise for 

temperature and humidity anyway. Modern papers are stored best in very cold and dry conditions, 

however if they are in book formats with a variety of materials such as leather, cloth, boards and 

adhesive, these conditions could lead to cracking, warping and delamination.  

Training is important to keep people up to date with current practice and thinking.  

Disaster Planning – it is wise to have a plan for when things go wrong. Leaks and flooding do happen 

and it is a good idea to find out what to do in advance. For example, if you have a flood in an archive 

and your books and paper get wet, you have 2-3 days before mould starts to attack. During this time 

you can be sorting them into groups of ‘not damp’, ‘slightly damp’, and ‘wet through’. The ‘slightly 

damp’ items can be positioned inside a wind tunnel and interleaved with blotters until dry. The ‘wet 

through’ items can be packaged into bags for the freezer – and can be dealt with at a later date.  

Environmental conditions for archives 

Some change occurs at every environmental condition; what matters most are the long-term 

average temperature and RH. Chemical change is a slow process in which short-term fluctuations are 

not usually significant. 

 Make it as cool as you can while avoiding mechanical or biological damage. This is especially 

important for modern acidic papers. 

Both moulds and insects thrive at moderate temperatures and elevated RH. Biological decay is an 

opportunistic threat, so it is best to avoid the environmental conditions that would allow organisms 

to thrive.  

 Minimize risk by avoiding high RH at moderate temperatures.  

 Keep excursions above 65% RH to a few days or less.  



 
At low moisture contents, objects shrink and become brittle. At high moisture contents, they swell 

and soften. Both dryness and dampness can lead to stresses and deformations, cracks, tears and 

delamination.  

 Keep excursions below 20% RH or above 70% RH as short and infrequent as possible.  

The most significant drivers of mechanical decay are seasonal: the extremes of seasonal dryness and 

dampness. Short-term events are usually insignificant because objects take considerable time to 

equilibrate fully to a change in room RH.  

Room temperature is too warm for safe storage of organic objects that are vulnerable to rapid 

chemical change (paper, leather, dyes and film).  

 The recommended parameters for archives are 35%RH – 60%RH and between 13°C – 20°C. 

 The recommended parameters for metals are below 30%RH and in cool (below 16°C) or cold 

(below 8°C) conditions. 

 Incorrect humidity is damaging to organic and metal collections. 

Light is a significant agent for deterioration in organic materials; it is a form of energy, and its effects 

are accumulative and irreversible.   

 Keep archives and vulnerable material away from direct light and switch off light sources 

whenever they are not needed. 

 UV is the most energetic part of the light spectrum, so put UV filters on windows and light 

fittings where possible. 

 Fit blinds over windows to reduce light in libraries and visitor areas, eyes will adjust to the 

lower light levels.  

Conservation 

Conservation is an interventive solution to problems with items themselves.  

For collections, conservators use Condition Assessment surveys to quantify the damage, stability, 

packing and location of objects to give an overall ‘prevention priority’ rating. This rating is used to 

assess objects in order to identify those that are vulnerable and need immediate attention as 

opposed to those that are stable, even if damaged. A Condition Assessment will also highlight 

Preservation issues and guide spending in this area.  

If you apply for funding you are usually asked to provide a Condition Assessment for your collection 

in order to justify the work you want to undertake.  

How do we determine is an item is safe or vulnerable? 

1. Are the storage environmental conditions good? This needs to be addressed first as it affects 

the majority of items in a collection, and there is no point in conserving items that go back 

into unsuitable conditions.  

2. How damaged or dirty is it? 



 
3. Is it regularly handled? Will that cause more damage? If items are to be handled then they 

need to be in safe storage and in good condition. 

4. Does it have an appropriate housing? 

The Condition Assessments are a series of questions that get a graded answer, from 1-4. Then the 

results are put through a calculation to make an overall assessment number between 1 and 4; 1 = 

good, 4 = bad. Different collection types need different forms highlighting different aspects of the 

material – as they all vary in damage, stability and housing issues. 

The Preservation Advisory Centre, now part of West Dean College in Chichester, offers a Condition 

Assessment service, as do Conservators.  

  



 
Taking books from shelves 

Always remove a book by holding it firmly by the middle of the spine; do not grab a book at the top 

of the spine, as this will cause damage. 

Push in the books on each side of the one you want so its spine is exposed, or reach over the book 

and pull it towards you gently until you can get a firm hold of the spine of the book. Books should be 

lifted, not slid, off the shelf. 

Only carry what you can hold easily – as a guide three books or one large volume; use a trolley to 

move more. 

Use of the books 

Place open books on book supports and use snake weights to gently hold the pages open. Most 

books are not designed to open flat and forcing them will cause damage to the binding and spine. 

Certain styles of binding need support in different places, as shown. 

    
Book on book-rest with 
‘snake’, a curtain weight 
useful for holding down 
pages during cleaning or 
inspection  

Hollow back binding on 
book-rest 

 

Rigid tight-back binding 
on book-rest 

 

Flexible tight-back 
binding with additional 
support 

 

 

Why clean books and paper? 

Cleaning is one the more important preservation activities for archives and book collections.  

Cleaning your archives significantly extends the useful life of the material. Dirt attracts more dirt and 

it can be transferred to other material within your collection; it abrades pages and binding surfaces, 

attracts insects and contributes to an environment that is attractive to moulds.  

A toolbox for your cleaning materials can save time and space. 



 

  
Toolbox Cleaning station 

 

Toolbox contents 

• Daler Artist Carry Box – Daler/Stationers  
• Soft round brush or shaving brush - Stationers   
• White Goat - flat brush – PEL  
• Brass paper clips – Conservation by Design  
• Smoke sponge – Conservation by Design  
• Unbleached cotton tying tape – PEL  
• Bone folder – Conservation by Design  
• Eraser (Mars Staedtler Plastic) – Conservation by Design 
• Nitrile Gloves (un-powdered) - online  
• Face Mask (3M 8810 – without valve or 3M 8822 with valve) – online 
• Sealable Evidence Bags - Stationers 
• Measuring tape 
• Pencil  
• Scissors 
• Masking Tape 

 
Other useful equipment for cleaning station 

• Clarkson Foam Wedges 
• Dust tray from blotter or card with bull dog clips 

 
Suppliers 

• Conservation by Design - http://www.conservation-by-design.co.uk 
• PEL (Preservation Equipment Ltd.) - http://www.preservationequipment.com 
• Daler - http://www.daler-rowney.com 

 

 

 

 



 
Preparation for cleaning 

• A suitable cleaning area should be established with good lighting and sturdy tables that are 

high enough to be used without needing to bend over. Cover the table with padding of some 

kind – a folded cloth or heavy duty plastic sheeting. This provides a smooth, cleanable and 

forgiving surface for books. 

• Natural hair brushes are used to clean; soft round brushes for the external bindings of books 

and textblocks and flat soft brushes for the inside of books. If they have metal ferrules, these 

should be wrapped in tape to prevent scratching should it come into contact with the 

material being cleaned.  

• Variable-suction vacuum cleaners can be used as long as they are fitted with a HEPA (high 

efficiency particulate air) filter. This can be incorporated into the cleaning station. Cut a 

round hole in the base of a cardboard box, covering the nozzle with muslin and push into the 

hole until secure. The dust tray can be placed inside the bottom of the extraction box. The 

vacuum should be set on a low setting and will provide some extraction for the dust created 

during cleaning and is essential when dealing with mouldy material. 

• Dust masks should be used when cleaning mouldy material. Masks should be FFP2 or FFP3 

rating and disposable (3M 8810 – without valve, or 3M 8822 – with valve). Those who wear 

glasses need a valve type which prevents glasses from steaming up, but beware as they can 

drip during use. 

• Nitrile gloves can be worn when cleaning very dirty material, and is essential if cleaning 

mouldy material or if you have a skin condition, open or healing wounds. If the material isn’t 

mouldy or very dirty, clean without gloves, but make sure your hands are clean and dry and 

don’t use skin creams or lotions as these can be transferred. 

• Be careful to note the sequence if taking books from a library or shelf so they can be 

replaced easily in the same order. This is most effectively done by labelling each book with a 

consecutive number, and letter for the shelf. For archive material, try to replace in the same 

order, which might mean cleaning from the back to front of stacked items. Make sure 

material is correctly supported when turning over.  

Good dry cleaning technique 

• The aim with dry cleaning is to remove loose surface dirt. 

• With the shaving brush or soft round brush, first clean externally holding the book firmly 

closed and brushing away from the spine along the head first, then fore-edge and tail, and 

then the boards and spine. Be aware of damaged areas and loose material. When brushing 

the boards, fan out from the spine rather than along the edges as these are more likely to 

have fragile material. If the spine has raised bands, brush across rather than up and down.  

• Brush towards the extraction and/or into the dust tray. 

• To clean a book internally, place it in the dust tray on foam book supports or wedges, open 

the front cover and change to the flat brush. Brush the endpapers, again by fanning out from 



 
the centre of the joint area. When brushing the pages avoid brushing along the edges, begin 

in the centre of the joint and fan out towards the edges. Most books will have dust on the 

outer sections so you need only clean those first and last few pages.  

• Dog-ears collect dirt, as well as any folded material within the book. You can gently flatten 

dog-ears if they are robust enough, if not leave alone. If they protrude over the book edge, 

fold them back in. Be very careful when unfolding folded material as they are often 

weakened at the attached areas and often torn. 

• To dry clean archive material, brush from the centre outwards to avoid any fragile edges. 

Material which is crumpled, creased or folded should be cleaned after gently flattening. Be 

careful not to press dirt into the paper, so brush first and then gently open out and brush 

again. Do not attempt if the paper is brittle or discolouring. Parchment or vellum should not 

be flattened, or unfolded. 

• After brushing you can clean further by using a smoke sponge. Often the top edge of pages 

are dirty and can be cleaned by working the smoke sponge in a rounded motion from inside 

to outside, gently drawing the smoke sponge over the paper and holding the paper down 

with the other hand. Do not use the smoke sponge over type or pencil or any other media or 

if the paper is damaged or soft. Cut off the dirty areas of sponge as they get dirty, but do not 

wash and use again. After using the smoke sponge, brush away any particles from the 

sponge left on the paper with a brush. 

• Tidy and clean your station after each session, vacuum to remove dust and any mould 

particles. Wash brushes in water and a non-biological mild soap, rinse thoroughly and leave 

to dry. Wipe the plastic sheet clean.  

The following types of vulnerable material should only be cleaned by a conservator 

• Paper or parchment documents and drawings made with iron-gall inks. These are often 

weak and prone to text loss. 

• Material with friable media, such as watercolours, charcoal drawings or pastels. 

• Photographic material. 

• Pencil. 

• Any material with seals. 

• Any material with broken sewing or if the binding is damaged. 

• Any books where the opening is restricted by tight sewing or spine lining. 

• Very mouldy material – this should not be removed when still alive as it will stain the items. 

Mould needs to be dried out in moving air and by reducing the temperature and humidity. 

Once dead the mould can be brushed off, under extraction and wearing full PPE. 

• If the paper is extremely brittle, or soft, or very thin (tracing papers). 



 
Other things to look out for 

• Staff or volunteers who are sensitive to dust or have dust allergies should not clean. 

• Sensitisation to mould can happen very quickly – symptoms can be like having a cold or flu, 

or if more serious can produce extreme life-threatening reactions. 

• Foxing cannot be removed by dry cleaning – it is caused by chemical processes within the 

paper and cannot be removed without aqueous treatments carried out by a conservator. 

• Water stains and tidelines cannot be removed with dry cleaning. 

• Post-it notes can leave a residue, and rubber bands become brittle over time and can leave 

indentations as well as marks. 

• Rusty staples will carry on damaging paper and should be removed, but only if it can be done 

without damaging the material. If not this should be done by a conservator. When cleaning, 

take extra care to remove as much rusty material as possible. Rusty paper clips can be 

removed and replaced with brass paper clips. 
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