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PAPER — What's 
the differeiue?

hile much of Australia's nation
ally significant documentary 
heritage is recorded on paper 
that is rapidly deteriorating, it 

is now recognised that the mag
nitude of the problem can be partly con
trolled by the use of good quality paper 
for selected records and publications.

When talking about paper quality, 
the terms permanent, permanent/du
rable, archival, alkaline, alkaline buff
ered and acid-free tend to be used inter
changeably. However, this is not always 
appropriate and it is important that any 
differences be clearly understood. 
Changes in the methods of making 
paper, and the results of experiments on 
paper deterioration, help to explain the 
origin and meaning of most of these 
terms.

Papermaking
Paper, as we know it, has been pro
duced for almost 2000 years. Basically it 
is a simple material made from beaten 
vegetable fibres suspended in water and 
then formed into a sheet on a screen. 
Early papers, which were usually long 
lasting, were made from clean cotton or 
linen rags: both fairly pure forms of 
cellulose.

With the increase in literacy in the 
18th century and the mechanisation of 
printing in the 19th century, the demand 
for paper outstripped the available 
supply. Efforts were then made to pro
duce large quantities of paper from a 
wide variety of sources.

The first factor leading to the pro
duction of poor-quality paper was the 
discovery in 1774 that chlorine enabled 
old, soiled and worn cotton and linen 
rags to be bleached to produce a white 
pulp for papermaking. Paper made from 
such sources contained very short, weak 
cellulose fibres, was inferior in quality 
and rapidly deteriorated. The introduc
tion of alum / rosin sizing in the mid 19th 
century added another inbuilt source of 
destruction: on ageing, alum/rosin 
produces sulphuric acid, which attacks 
the cellulose fibres.

In the 1850s, techniques were devel
oped for producing paper from wood. 
While these developments enabled large 
quantities of paper to be produced at 
low cost, long-term preservation prob
lems resulted owing to poor quality. 
Wood is composed of a number of 
chemical compounds, primarily cellu

lose and lignin. The cellulose that forms 
the wood fibres is essentially the same 
as the cellulose in cotton and linen. The 
lignin is a complex chemical, unstable 
to light and oxygen, whose function is 
to bind the fibres together to give a tree 
strength.

The presence of lignin in paper re
sults in instability. Ground wood or 
mechanical wood papers, which are 
made from unpurified wood pulp, 
contain a high 
percent
age of lig
nin and 
are very 
unstable.
They rap
idly yellow, 
become 
brittle and 
develop 
high levels of 
acidity.
Newspaper is 
a typical ex
ample of 
groundwood paper.
Chemical wood papers that have had 
all lignin and other major impurities 
removed are usually strong and long 
lasting. High-grade photocopy paper is

an example of chemical wood paper.

of William Barrow in the late 1950s and 
early 1960s. Barrow examined naturally 
aged papers and found that most old 
papers in good condition were alkaline 
and those in poor condition were acidic. 
Most poor-quality papers had discol
oured to a dark brown colour, had be
come brittle and crumbled easily. Bar
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pH — what 
does it mean?
It is now fairly common knowledge 
among librarians and archivists that 
paper that has a low pH, or — in other 
words — is acidic, tends to have a short 
life. The acidity or alkalinity of paper is 
determined by measuring the pH of 
aqueous extracts of the paper. pH is a 
logarithmic scale where values 0-7 are 
acidic, 7 is neutral, and 7-14 are alka
line. Every unit pH decrease or increase 
denotes a ten-fold increase in acidity or 
alkalinity.

For example, a paper that forms an 
aqueous extract with a pH of 3 is ten 
times more acidic than a paper whose 
aqueous extract has a pH of 4; and a 
paper that forms an aqueous extract 
with a pH of 9 is ten times more alkaline 
than one whose pH is 8.

row observed that most of these poor- 
quality acidic papers were made from 
groundwood, had been sized with 
alum/rosin, or had been made from 
poor-quality, very short cellulose fibres.

However, Barrow also observed that 
a significant number of reasonably 
good-quality papers were acidic. These 
papers tended to be made almost to
tally from pure cotton or linen, where 
the average fibre length was long, and 
they were not sized with alum/rosin. 
Pure cellulose has a pH of 5.5, which is 
acidic.

Permanent/durable
papers
Many of the old handmade cotton and 
linen papers were slightly alkaline 
owing to the use of hard water contain
ing calcium and magnesium salts. These 
papers have best withstood the test of 
time.

Acidic paper
The mistaken belief that all acidic pa
pers are bad developed from the work

Before and after: The two prints show the 
deterioration of poor quality paper when natural ageing 
and poor storage conditions apply.Although the ageing 
process seen in these photographs was brought about by 
artificial light and heat, it is simply an indication of what 
could happen naturally over time.
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Barrow concluded that excess acid 
was the prime cause of deterioration 
and that alkalinity protected paper 
against deterioration. He argued that 
neutralising excess acid in papers would 
increase their lifespan. He also postu
lated that, because acid caused deterio
ration, the presence of additional alkali 
in the paper would be beneficial, owing 
to its ability to neutralise acids pro
duced either internally or absorbed from 
the environment. Barrow coined the 
term 'deacidification' to describe this 
process of neutralisation combined with 
the provision of an alkaline reserve.

He then carried out a series of ex
periments where he added the alkalis 
calcium or magnesium carbonate to 
acidic, lignin-free, chemical wood pa
pers, which were artificially aged and 
either treated or untreated, and then 
measured their strength. He found that 
the deacidified papers withstood age
ing better than the untreated papers.

Barrow concluded that the prime 
chemical prerequisites for good-qual
ity, long-lasting paper were the absence 
of lignin and alum/rosin and the pres
ence of long cellulose fibres and cal
cium or magnesium carbonate. He then 
produced paper in his laboratory from 
chemical wood pulp, which was free of 
lignin, to which he added calcium car
bonate and an alkaline size. This paper 
performed very well after artificial 
ageing.

Based on his experiments, Barrow 
proposed standards for the composi
tion and physical properties of perma
nent/durable paper. (Permanence re
fers to the ability of paper to survive 
without significant change in its prop
erties over time and durability refers to 
its ability to withstand use.)

These standards were not accepted 
by the paper manufacturers because 
their existing plants were unable to 
produce papers to Barrow's specifica
tions. One of the most significant rea
sons was that paper mills at that time 
(1970s) used an acidic process in the 
paper manufacture. To convert the re
sultant acidic paper to an alkaline one 
would have added significantly to its 
cost. Another deterrent was that papers 
that conformed to Barrow's strength 
requirements were unacceptably thick 
for use in publications. Besides, there 
was very little demand from librarians, 
archivists and the general public for 
papers that conformed to his specifica
tions for permanence/durability.

In the intervening years the prob
lems caused by poor quality paper have 
become more widely recognised and 
the true costs of preserving our docu
mentary heritage are beginning to be 
realised. The USA has acknowledged

the existence of its 'brittle book prob
lem' — a problem so severe that more 
than $12 million has been allocated by 
the National Endowment for Humani
ties in the current financial year to selec
tively microfilm brittle material.

Librarians and archivists are now 
lobbying for the use of good-quality 
paper. However, without an accepted 
standard it is difficult to specify an exact 
quality, and a variety of terms have 
been introduced to imply good quality. 
The reasons for the existence of so many 
terms range from changes in the paper
making industry and astute marketing 
to deliberate efforts to clarify existingter- 
minology. Nobody would now prmote

Current 
environmental 
considerations 

could now result in 
a reversion to the 

production of poor- 
quality papers.

a paper as acidic, and the terms cur
rently in use to imply long lasting are: 
alkaline, alkaline buffered, acid-free, 
archival and permanent.

Alkaline, alkaline buffered 
and acid-free

These terms are usually, but not 
always, synonymous. Alkaline and 
alkaline-buffered papers must always 
have a pH of more than 7, whereas acid- 
free papers could have a pH of 7. The 
distinction between alkaline and alka
line buffered is not always clear. 'Alka
line' usually describes paper made us
ing an alkaline process, whereas 'alka
line buffered' usually implies the addi
tion of extra alkali. The amount of added 
alkali is often specified and statements 
such as, '3 per cent alkaline buffered' 
are common. This usually means that- 
the paper has undergone a test proce
dure, such as ashing, to measure the 
amount of added alkali. One important 
point to be borne in mind is that the 
measurement of pH is not precise — a 
variety of methods are used and each 
yields slightly different results.

The major problem with relying 
solely on pH as an indicator of paper 
quality is that it is not the only, nor 
necessarily the most important, crite

rion of good quality. It is not too difficult 
for paper manufacturers to produce 
poor-quality alkaline or acid-free pa
pers. This can be achieved by treating 
acidic pulp with alkalis (e.g. calcium 
carbonate) such that the paper when 
produced has a pH of 7 or greater. An 
additional incentive for paper manu
facturers to use calcium carbonate dur
ing processing is that, because it acts as 
a filler and is cheaper than paper pulp, 
it reduces the cost of the finished prod
uct.

Papers manufactured in this way 
are comparable to deacidified papers 
produced by treating papers in books, 
manuscripts or other paper items with 
deacidifying agents containing calcium 
carbonate. They may be longer lasting 
than those containing no calcium car
bonate, but, if they were made from 
poor-quality groundwood stock, they 
will only be marginally better. They can, 
however, be legitimately marketed as 
alkaline, alkaline buffered or acid-free.

Of course, not all alkaline or acid- 
free papers are made from poor stock. 
Paper made primarily from cellulose to 
which a small amount of calcium or 
magnesium carbonate has been added, 
which is not sized with alum/rosin, 
and which has a pH greater than 7 can 
be expected to be relatively long lasting.

This type of paper is now being pro
duced throughout the world in increas
ing amounts. The main reason is that 
many mills are converting from acidic 
to alkaline manufacturing processes.

*r
Know someone who’s worthy of a

LETTER OF 
RECOGNITION?

The General Council may on the 
recommendation of the Honorary 
Awards Committee present a letter of 
recognition to a person or an institu
tion or organisation who/which has 
rendered a significant, specific ser
vice to a library or libraries, to the 
ALIA or to the promotion or devel
opment of libraries or library science 
or who has over a period demon
strated significant services well over 
the call of duty in these fields.

Nominations for Letter of Recogni
tion may be made at any time, and 
will be considered at the first avail
able meeting of the Honorary Awards 
Committee.

For further information and/or 
nomination forms contact: the Mem
bership & Divisional Services Man
ager, Australian Library and 
Information Association, 376 Jones 
Street, Ultimo NSW 2007, (02) 
692 9233.
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These conversions are not occurring 
because of a desire to produce longer- 
lasting papers, but are the result of the 
introduction of more stringent environ
mental controls. The traditional acidic 
processes produce large amounts of 
aqueous pollutants, whereas the alka
line processes are less environmentally 
damaging and less corrosive to the plant.

Despite these advantages, many 
acidic plants are still in operation. A 
paper plant is a multimillion dollar in
vestment and new machinery is not in
troduced unless it is absolutely essen
tial.

Archival quality
Partly due to the confusion surround
ing the terms acid-free, alkaline and al
kaline buffered, conservators, librari
ans and archivists have adopted the 
term 'archival quality7 to denote good- 
quality alkaline paper that could be ex
pected to last for 100 years. However, 
no agreed methods for determining this 
property have ever been developed.

Permanent
Permanent is the word now used to 
mean 'conforming to an accepted stan
dard for long-lasting paper'. By the mid 
1970s most librarians in the USA were

conscious of the 'brittle book problem'. 
With this awareness came the realisation 
that one way to prevent a continuation 
of the problem would be to increase the 
number of publications printed on good- 
quality paper. To achieve this aim it was 
necessary to have an accepted standard 
for long-lasting paper, which could be 
specified for selected publications.

Largely due to intense lobbying from 
the Council for Library Resources and 
the Library of Congress, a committee 
was established to develop a standard 
for permanent paper. All interested 
groups including librarians, archivists, 
conservators, government agencies, 
publishers, printers and papermakers 
were asked to comment on the various 
drafts, and agreement was finally 
reached in 1984 on the form and content 
of the standard. The proposed standard 
was accepted by the American National 
Standards Institute (ANSI) in the same 
year. The infinity symbol set within a 
circle B can be used in publications to 
indicate that the paper conforms to the 
standard: ANSI Z39.48.1984.

The American standard has been 
drawn up to specify permanent paper 
— no mention is made of durability 
because no provision has been made for 
determining the ability of the paper to 
withstand use. The standard also omits

any measurement of the strength of the 
paper after artificial ageing. Only the 
composition of the paper and its 
strength after production have been 
specified.

Since the implementation of the 
American standard, other countries 
have been investigating methods of 
developing their own standards. Work 
has also begun by the International 
Standards Organisation to establish an 
international standard. Most of these 
initiatives have become bogged down 
by difficulties in specifying methods to 
measure the ageing characteristics of 
papers.

Prior to 1987 there had been little 
activity on the production and use of 
permanent paper in Australia. In May 
1987 the then Library Association of 
Australia (LAA) and the Australian 
Advisory Council on Bibliographic 
Services (AACOBS) sponsored a semi
nar in Sydney on the production and 
use of permanent paper. The seminar 
provided a forum for representatives 
from major library, archival and col
lecting institutions, paper manufactur
ers, suppliers and publishers to dis
cuss methods of developing strategies 
for coping with the problem of poor- 
quality paper in Australia.

One significant outcome of that
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meeting has been the formation of a 
technical committee of Standards Aus
tralia, whose task it is to formulate an 
Australian standard for permanent 
paper. In mid 1988 the committee cir
culated for comment the draft stan
dard it had prepared detailing the 
composition of permanent papers. At 
its last meeting in January 1989 the 
committee considered the comments. 
It was unanimously decided that the 
original concept of having one stan
dard for chemical composition and 
another for physical properties was 
impractical. A new draft standard, 
which is in preparation, will be circu
lated for comment in mid 1989.

Future developments
The work of the International Stan
dards Organisation (ISO) will be closely 
monitored by the technical group of 
Standards Australia. Rather than de
velop a separate Australian standard it 
may be appropriate to adopt an inter
national standard. However, at this 
stage it appears that the members of 
the ISO team are experiencing consid
erable difficulty in reaching agreement 
on the scope of the standard.

Environmental factors have been 
influential in creating a situation where 
paper manufacturers have been pres
sured to convert their operations from 
acidic to alkaline processes. The result 
has been the production of longer-last
ing paper. Current environmental con
siderations could now result in a rever
sion to the production of poor-quality 
papers.

The first of these environmental fac
tors is the current enthusiasm for the 
increasing use of recycled paper. Each 
time paper passes through the paper
making process, the average fibre 
length is reduced. If the concentration 
of short fibres is too high, paper strength 
is adversely affected. There is no rea
son why a small percentage of recycled 
fibre cannot be incorporated into per
manent papers. Indeed many papers 
currently produced in the USA, which 
conform to the American standard, 
contain some recycled paper. It will be 
necessary, however, to restrict the 
amount and the quality of such re
cycled material.

The second factor is the use of un
bleached paper. It has been known for 
at least a decade that chlorine bleach
ing produces environmentally harm
ful chemicals. Considerable research 
has been carried out on the use of envi
ronmentally safer bleaches such as 
hydrogen peroxide and oxygen. These 
bleaches have now been incorporated 
into the operations of many paper mills.

The recent announcement by the

Prime Minister, Bob Hawke, that a fu
ture Tasmanian pulp and paper mill 
could manufacture unbleached paper, 
which could be used by Government 
departments, is a worry. It cannot be 
categorically stated that unbleached 
paper is not permanent: permanence 
depends on whether harmful substances 
remain in the paper as a consequence of 
not bleaching. There is no doubt that the 
composition and properties of such 
unbleached papers need to be carefully 
examined. The specifications for any 
permanent paper standard should pre
clude the use of paper stock that has 
been found experimentally to be un
suitable.

The American standard is a com
promise. It does not specify ageing 
properties, but, based on our current 
knowledge, paper that conforms to the 
standard will probably last for several 
hundred years. The permanence of any 
material obviously cannot be guaran
teed. The ability of paper to survive 
depends on many factors including 
handling and storage conditions.

Australia should also be prepared 
to accept a compromise solution to the 
development of an Australian standard. 
We need to agree on requirements which 
— although not ideal from a conserva
tion point of view — are likely to result 
in stable, long-lasting papers that can be 
produced routinely by Australian pa
per mills.

Jan Lyall
Director, Preservation Services 

National Library of Australia
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Library Promotion Council (ALPC), this 
seminar is intended to draw together 
all those who are interested in library 
promotion to discuss how the vacuum 
created by the demise of ALPC can best 
be filled. State ALPC Committees, all 
types of libraries, friends of libraries 
groups and other associations have been 
invited.

Initiatives that have raised the pro
file of libraries in the community, such 
as the Library Design Awards, should 
not be allowed to die. I urge members 
to support this seminar and to be part of 
the discussions and decisions on where 
we as a profession will go in the promo
tion of libraries and information serv
ices in Australia.

Side by side with such promotion 
efforts should be the fact that libraries 
can live up to the claims made in the 
promotion. It is our responsibility to 
ensure that our libraries are accepting 
the challenges of this century — to be 
more accountable, more productive, 
and better able to use new technology. 
Unless we do so, the community stere
otype of the librarian as the reactive, 
withdrawn and silent hoarder will not 
change, and this will be our most dam
aging loss. The active, energetic entre
preneurial, imaginative and innovative 
librarian managing an efficient opera
tion to the benefit of the community 
served must be our true projected im
age.

Averill Edwards 
President, ALIA

UNESCO
PROJECT
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VANUATU

Joe Hallein (Head of School Librari
anship, Gippsland Institute, Chur
chill, Victoria) and Dr Barbara 
Poston-Anderson (Head, Depart
ment of Information Studies, Kur- 
ing-gai College of Advanced Edu
cation, Lindfield, NSW) were in 
Vanuatu from 16 April to 7 May to 
advise teachers, librarians and 
school administrators on how to 
use education resources effectively 
in teaching programs, and on or

ganising and utilising school libraries.
The program was funded by 

UNESCO as part of the School Libraries 
in Oceania project. The consultants vis
ited schools on the islands of Efate, 
Tanna, Malekula and Espiritu Santo 
in the Republic of Vanuatu.

Barbara Poston-Anderson demonstrating 
Resource use on Malekula Island, Vanuatu.Photo by Joe 
Hallein


