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Paper Permanence: A Step in Addition te
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Research carried out in the last fifty years has established that paper at a low
pH embrittles and loses folding endurance rapidly, while paper which is im-
pregnated with calcium or magnesium carbonate to have an alkaline reserve
will last for many years.

What are the Dangerous pH Values for Paper?

Jarrell, Hankins, and Veitch® acidified cotton flax waterleaf sheets with sulfuric
acid, hydrochloric acid or alum, then aged the sheets for 72 hours at 100°C. The
% loss in folding endurance is shown plotted in Figure 1 from Williams®.
Barrow® aged refined wood fibre papers of various pH values similarly. His
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data is plotted in Figure 2. Jarrell et al based % folding endurance loss on 2
neutral sheet given 72 hours oven aging. Barrow based % loss on the original
folding endurance of the paper. In spite of this difference, the two curves are
remarkably similar. The pierced points on Barrow’s curve are from paper not
heated, but kept 24 years at room conditions. The fact that they fall on the
curve lends weight to the commonly used factor that 72 hours at 100°C is
equivalent to 25 years aging.

The steep slopes of the two curves below 5.5 show that the conservator really
does not need to measure pH very closely to know when paper is too acid to
last.

Paper becomes acid in several ways: first, by being sized with rosin and
alum on the paper machine, which leaves it at low pH, second, by contact with
acid atmospheres and third, by oxidation. We are all aware of the sulfur
dioxide in modern polluted air, and of the oxides of nitrogen produced by
automobiles. Recently Dr. Ferdinand Schulze* pointed out that libraries often
contain more nitrogen oxides inside than are present in the air outside. His
method of exposing nylon skeins showed this to be true at the Library of
Congress. Our first thought is that this is due to the many pyroxylin coated
books in the collection. Oxides of nitrogen are directly acid. They also oxidize
the absorbed sulfur dioxide in paper to sulfuric acid.

The direct oxidation of paper depends on the presence of easily oxidizable
materials such as lignin and oxidation catalysts. High humidity accelerates
oxidation. Easily oxidizable materials generate peroxides, which in the pre-
sence of catalysts produce free radicals which directly reduce the molecular
weight of polymers, leaving easily oxidizable end groups.

A reasonable value can be selected for the rate at which acid is generated in

paper and a prediction made as to how long an alkaline reserve will last.
Kelly® noted that:

*“The increase in acidity over a 72-hour period of accelerated aging at 100°C in a dry oven was
monitored by Rasch & Schribner of the Bureau of Standards in 1933. From their data we have
calculated the increase in acidity amounted to about 3.6 milliequivalents per kilogram per day
(meq/kg/day) for all-rag papers and 4.0 meq/kg/day for part-rag papers.”

Taking the 4 meq/kg per day figure, this would be 12 meq/kg for the 72 hours
in the oven which is equivalent to 25 years at room conditions. This is roughly
1/2 meq/kg acid pickup per year.

Since 0.05 grams of calcium carbonate is one milliequivalent at the rate of
1/2 meq/kg of acid per year, the calcium carbonate in alkaline paper would be

used up as follows: 4% - 1600 years; 3% - 1200 years; 2% - 800 years; and 1% -
400 years.
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How Long Would it Take for Neutral Paper to Drop to pH 4.5?

In 15 years there would be 7.5 meq/kg acid generated in t}.le paper. Taking a
standard sample of 2.5 grams of paper and slurrying this in 250 ml of water.

25X 7.5 _ 01875 meq in 250 ml of water
1000
To express this as milliequivalents per liter, multiply by 4, and to write
as equivalents, divide by 1000.

0.0187 X 4

Cu+ = ——-—IE)—O—O——— = 0.000075 equivalents per liter

If the acid were only 50% ionized this would be 0.000037 equivalents of hy-
drogen ion per liter. If the acid were only 25% ionized this would be 0.000018
equivalents per liter. Using the Serensen relation

pH = -log Cu+

w
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T
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Fig. 2: Paper aged 3 days at 100°C (Bar-
90 Tow).
i Fig. 2: Vieillissement d'un papier pendant 3
\ jours & 100°C (Barrow)
e 11. é 15 -17 g 9 Abb.2: Papier, 3 Tage lang bei 100°C
pH of Water Extract gealtert (Barrow)
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6.0

Fig.3: pH values at various percentage
solids of Champion Foldur Kraft paper.
Fig. 3: Valeurs du pH pour diverses valeurs

de la matiére séche de papier Cham-
pion Foldur Kraft,

5.0
At?b. 3: pH-Werte bei verschiedensen An-
te.alen von festen Bestandteilen in Cham-
. pion Foldur Kraft Papier.
a
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These values can be put into pH units

100% ionized - pH 4.1
50% ionized - pH 4.4
25% ionized - pH 4.7

Th;;isz;r:alallldéngerously low pH values, as illustrated in Figures 1 & 2.
They ot in(;li;t:or:: show the great beqeﬁt of giving paper an alkaline reserve.
Waopnso Ind ¢ that neutral paper will easily go acid and not last very long.

g€ acid paper removes acids and degradation products and may raise the

pH CIOSC to ; IIOWCVCI thele i

M ] 18 no guarantee that it Wi" remain at that p]i

COIlSCIVatOIS WllO are Satished Wit]l mere y w 1 i y i .
. l ashlng paper are too CaSll satis

A Digression on the Subject of Measuring Paper pH

JoHN C. WILLIAMS

Standard Extracts

TAPPI T509 os 77 directs that 1 + 0.01 grams of paper be cut into 5-10 mm
squares, macerated with 5cm® of distilled water and the volume of water
brought to 70cm>. The solids in this extract are 1.4%.

Jarrell, Hankins, and Veitch! ground acid paper samples in a Wiley mill. To
determine hydrogen ion concentration, 212 grams of the ground sample was
tranferred to a 250cc pyrex glass Erlenmeyer flask and 125cc of boiling distilled
water was added. The flask was stoppered and cooled. The solution was then
decanted off and the pH determined using the Quinhydrone electrode. Since
this work was with waterleaf sheets, hot and cold extraction would be equiva-
lent. The solids in this method are 1%.

Kelly® of the Library of Congress Research and Testing Laboratory opens
2.5 grams of paper in 200 ml of distilled water in the blender 45 seconds, then
rinses the blender with 50 ml of distilled water. The pH reading is taken while
stirring the sample with a magnetic bar. Total acidity is determined at this time
by titrating the acid slurry directly with 0.1 normal sodium hydroxide. For
alkaline slurries, 0.1 normal hydrochloric acid is added to bring the pH below 3
and the sample is boiled while stirring for one minute. It is cooled to room
temperature and brought to pH 7 with 0.1 normal sodium hydroxide. Results
are expressed as meq/kg, the pH record showing whether this is acid or al-
kaline.

1000 (ml acid X normality - ml alkali X normality)

= meq/kg
2.5

Since one milliequivalent of calcium carbonate is 0.05 grams,

.0
meq/kg X 0.05

gives the percent of alkalinity as calcium carbonate. The method does not
distinguish between desirable calcium carbonate and the much less desirable
sodium carbonate. However, this information is usually available from the
history of the sample.

The solids in this method for pH are 1%.

How do Percentage Solids in the Standard Extract Affect pH?

In Figure 3 pH values have been taken at various percentage solids of Cham-
pion Foldur Kraft paper. The first set of points between 2.5 and 0% solids were
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from the fibre slurry produced by the blender. The flat glass electrode was
immersed in the slurry for these readings. The readings using TAPPI 1.4%
slurry and the 1% slurry would vary by less than a 0.1 of a pH unit.

The second set of points was taken from cut strips of paper soaked for one
hour as directed in TAPPI T509. These slurries, being at higher concentration
than the blender samples, do show lower pH values. The electrode was im-
mersed.

The third set of readings was made on weighed wet paper using the electrode
as a surface electrode. Contact was poor at these solids and erratic readings
were obtained.

The ratio of paper to water in the surface use of the flat glass electrode, i.e.
the % solids, is not under good control and this is a defect of the method. The
flat glass electrode will generally be reading at a higher solids than in the slurry
method and so will give lower pH values. The center and the surface of the
paper may well be at different acidities, so that the surface reading may take
some time to stop drifting. However, the flat glass electrode will register pH
values in the danger zone and so can give the required information in a test.

Trace Metal Catalysts in Paper

Oxidation of easily attacked materials in paper, rosin, and lignin, produces
peroxides. According to Isbell, Parks, and Naves’, traces of iron catalyst and
peroxides generate free radicals. These can break carbon to carbon bonds.
Effects of trace metal catalysts in paper were also discussed by Williams,
Fowler, Lyon and Merrill®.

The presence of trace metals in paper can be rapidly determined using
atomic absorption spectroscopy or by energy dispersive x-ray fluorescence. The
values obtained do not tell whether the metal is catalytically active. This re-
quires some type of chemical test.

Langwell’ made the interesting suggestion that sulfur dioxide from polluted
atmospheres is loosely held as an addition product on aldehyde groups in the
cellulose molecule. In the presence of metal catalysts these are oxidized and
hydrated to sulfuric acid — with a great drop in pH. He noted that this
oxidation process required the presence of moisture. Langwell'® proposed a test
in which one gram of humidified paper was exposed to approximately 0.5%
sulfur dioxide for seven days and then analyzed for sulfate radical. Traces of
iron, copper, and manganese compounds increased sulfate content, while addi-
tion of a complexing agent such as EDTA reduced it.

Langwell' also found that the catalysts could be inactivated by treating the
paper with potassium ferrocyanide or disodium pyrophosphate solutions.
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EXPERIMENTAL

In the following section, slurried paper has been treated with ‘dilute hydr(;)i:;
peroxide with and without oxidation catalysts present. The :?ad gcn_erate | has
been followed by taking the pH of the slurry and by measuring the 1:crea e
total acid. The method, which is somewhat related to the PIR . tesl i
leather, is considered suitable to show the presence of active oxidation cataly
’ inactivati lyst.

and to follow the inactivation of such a cata ‘ ‘ .

The effect of potassium iodide, which decomposes peroxides and inactivates
free radicals is shown. .

The effect of lignin and oxidation catalysts on lowering the pH of paper was
studied in the following experiments:

1. The effect of lignin (newsprint) on oxidation. In the following e:p;rlim;m,
. d in 250 m} of water in the blender,
2.5 gram samples of four papers were opened |
the iH of thcilurry was taken and total acidity was measgrcd. The proced(t;r(ei
left the samples at pH 7. Ten grams of 5% hydrogen peroxide were then ar(;‘ hc
and the samples were heated, with stirring, to 95-100°C for 15 minutes. Lhey
‘were then cooled and the pH and total acidity again taken.

Initial Sample Oxidized Sample
pH meq/kg H.0, pH meq/kg
NeEWSPHDt .. ooovrnmrnnreeoons 4.7 52 atpH 7 ig 22;
Foldur Kraft ........coooveereeesss 4.8 22 at pH :/', 4'5 »
Government Printing Office JCPA-60 . 6.3 6 at P:; ! 5.0 "
Allied SUperior . .......ooeeaeenes 6.2 10 atp .

Conclusions: Newsprint was easily oxidized and brought to the pH of ra;ﬁ:
hydrolysis. Foldur Kraft and JCPA-60 are also in the danger zone but wi

much less acid produced.

2. In this experiment, the same techniques were used with one papcr,'Folf;lur
Kraft. Oxidation catalysts were added and then in a second sample their eftect
was curbed by addition of an iodide (KI).
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Initial Sample Oxidized Sample

catalyst anti-catalyst

PH  meq/kg ppm ppm H,0, pH  meq/kg
438 22 -~ 0 at pH 7 4.9 28
4.8 24 102 copper sulfate 0 at pH 7 34 397
4.8 27 102 copper sulfate 305 I atpH 7 4.1 66

112 copper gluconate 0 at pH 7 3.2 540
4.6 28 112 ferric sulfate 0 atpH 7 3.9 157
4.7 30 12 ferric sulfate 305 I atpH 7 4.0 104

Conclusions: The copper sulfate and gluconate greatly increased production of
acid groups. The iodide Tepressed this. However, pH of all oxidized samples is
in the danger zone. The iron catalyzed oxidation but to a lesser extent than
copper. The ferric sulfate was not well dissolved and three days later had
produced a heavy floc. This would account for its poor performance,

Acid
Initial Sample Oxidized Sample  Generated
catalyst
pH meq/kg ppm H,0, pH meq/kg  meq/kg
9.4 246 none added to 9 173 73
246 102 copper sulfate alkaline 5.7 76 322
246 112 ferric sulfate paper 9.3 117 129
slurry

of catalysts and anti-catalysts in paper.
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ConNcLusions

Paper with an alkaline reserve and free of oxidation catalysts, properly stor:;i;
is an excellent long lasting record keeping material. The early pape:ﬁsl n:ven
from rags worked up in lime, in wooden equipment, have lasted extremely ,
even in modern polluted atmospheres. . .
Papermakers :re slowly changing back to alkaline furmshlis lt'br the mar?:;
ish leaves the desirable alkaline reserve i
advantages that they offer. Such furnis e e !
the papcgr. It also does not dissolve iron piping to put trace r'netal catalyst 1(;1 ;rz
paper. Papermakers are also abandoning the brass formmg;crce: l;m o
ing i i i less catalyst in the paper. Hopefully,
going to plastic. This again means o 1000
i i lace. However, conservators,
ear paper will again become commonp .
Z)rariapr)lspand archivists must continue to demand such paper and run quality
control to see that they get it.

SUMMARIES

i i z m 6 to 7 last
Paper embrittles rapidly when its pH is below 4.7. Acid free papers }v]vn: Zﬂe:zl(:::es ‘tﬂ;rsothe lo7 st
longer. However, the pH of acid free, unbuffered papers dro!os to the mecma“y oy oo
exposure of the paper to polluted atmospheres and from acid ge:crat.cd ernally by oxidation.
Trace metal compounds which act as oxidation catalys'(s spccq t c oxi rah o sult
sulfur trioxide, and accelerate the drop in pH due to d.m:ct oxxda(fon: the ¢ o .rcserve il
The acids generated can be neutralized by an alkaline rcserve.m t'c fa;e;hc s reserve wil
obviously last longer if the trace metal catalysls'arc removed or 1.n;1F(1va'c ;e e demonstradion
that oxidation catalysts are present and that a given procedure will inactiva

Durabilité du papier. Un nouveau pas important joint a l’alcalinisation

inféri a ] traces
Le papier s'effrite rapidement lorsque son pH est inférieur 2 4,7..:.,6’5 pa;’):ie;s”zxe’lr‘r;zttsc;;:s e
d’acide libre présentant des valeurs du pH de 6 é' 7 ont une du.raFn nde su;:;euse (;n outelois e PH1
de papiers exempts d’acide, non tamponnés balssc' \.'crs la hm:t}c amfj  eromines o
contact avec une atmosphere polluée et de I'auto-acidité er}gendrcF par lcmzsscm o e
tion. Des traces de métaux agissant comme calalyse’u\r d oxyd;uon :ccc oo divece
I’anhydride sulfureux en anhydride sulfurique et accélérent la chute de p
s é i i évident que
deli:sc:cidcs produits peuvent étre neutralisés par la réserve alcalm:;jll;i p:zc:(.):: ::]tppriméesqou
cette réserve durera plus longtemps si les traces de cataly‘scum mé ct:c e D iom orioe
inactivées. La démonstration de la présence de catalyseurs d’oxydation

iné fait I'objet d’ iscussion.
a un procédé déterminé fait I'objet d’une disc
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Bestindigkeit von Papier: Ein zusitzlicher schritt zur Alkalisation

Bei einem pH-Wert von unter 4,7 wird Papier schnell sprode. Siurefrcies Papier mit pH-Werten
von 6 bis ist bestandiger. Dennoch fillt der pH-Wert von siurefreien Papiersorten in die
Gefahrenzone ab, wenn das Papier verunreinigten Umgebungen ausgesetzt wird und weil intern
durch Oxidation Sdure gebildet wird.
Spuren-Metallverbindungen, die als Oxidationskatalysatoren wirken, beschleunigen die Oxidation
von Schwefeldioxid zu Schwefeltrioxid, und auf Grund der direkten Oxidation der Zellulose wird
das Absinken des pH-Wertes beschleunigt.

Durch alkalische Bestandteile des Papiers kénnen dic gebildeten Siuren neutralisiert werden.
Diese Bestandteile kinnen offensichtlich

ren-Metall-Katalysatoren beseitigt oder inaktiv
tions-

linger wirksam werden, wenn die Spu-

gemacht werden. Die Beweisfiihrung, dass Oxida-

Katalysatoren vorhanden sind und dass ein entsprechendes Verfahren diese inaktiv macht,
wird diskutiert,
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Conservation and Softening of Leather in Bpok
Bindings

Konservierung und Weichmachung von Leder-Einbanden

by M. V. YUSUPOVA

INTRODUCTION

The changes of leather in book bindings in the process of ;;aturall:lig:tr;i 211:;:
under the influence of unfavourable storing condmon.s usually (riesu in the loss
of sheen, crumbling of the face layer, increase of stiffness and app
frailsh:z'e first publication on the damage of leather F)ook bmc‘imgstozlhees;c:;ladl
consider information given by Faraday in. 1843 while lectubr'mg‘a he Royal
College of London, where books with scnous'l)" damage(i bl‘nd{ngs were de
monstrated. Faraday suggested that this condition of book bin ‘mgs vas con
nected with the effect of gases absorbed by them fro‘m t}},lc ;:;‘t Zn matic
research of the problem of leather damage ?v.as dOI.IC 1r'1ft ; i . cph o of the
twentieth century. It was initiated by the Brmsh' S?lenu lCl. le:s::j rch Associa
tion of Leather Manufacturers. In 1945 the Ass'oc1atfon publis e' results of
its research which are now widely used in dealing with the questions

i tion of old leather. -
va:?:o:;dtl::sstzi?et research in that direction, t.hat done l‘)y I. K. ﬁ(}:‘l:)g Slg lt{hiz
Scientific Research Laboratory of the V. I. Lenin State Library o
well known.

LEATHER.
SHORT INFORMATION ON STRUCTURE, TANNING AND GREASING OF LE

ins. The skin
Leather book bindings are usually made of calf, goat and sheep slkms e
taken off an animal is a continuous fibrous tissue with innumerable sweat g
and hair roots. ) . ; idermis
The unprocessed leather has the outer side covered with hair (CP‘de) an)ci
. ssue
the inner side close to the muscular tissues (subcutaneous ccllula; . a. It is
. ) ma.
the part between epidermis and subcutaneous cellular tissue: ernSistS o
. co
derma which, in the course of processing, becomcs. leather. Derhmamain compo.
mixture of albumen molecules combined in a particular way, the
nent being collagen. e skins are
While dressing leather, the hair is removed from the skins,; tl.len tht:l s e
W -
freed from fat, neutralized and processed to prevent putrefaction, P
91
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Conservation and Softening of Leather in Book Bindings

tration and, at the same time, preserving the natural elasticity.

for taking off hair, fats and muscular tissues, and blo
mechanically,

Calcium is used
od vessels are taken away

Biological and chemical preservation is reached by means of special sub-
stances called tannins. Tannins can be of plant, mineral and synthetic origin.
Today the combined tannins are widely used. Still, leather bindings were usu-
ally treated with plant tannins and these tannins are therefore of particular
interest. Since old times tannins were infusions of oak-tree bark and elguminous
acacia. Also extracts from the willow tree, sumakka and gumbira have been
widely used. These infusions and extracts have substances which react chemi-
cally with the albumen molecules of leather. The material resulting from this
reaction has water resistant properties and increased toughness. To obtain the
necessary pliability the tanned leather is softened by fat; in other words, it is
lubricated with greasing compositions.

According to modern concepts the main aim of using grease is to regulate the
degree of clinging together leather fibres in the process of drying.®

But regulation of clinging is not the only function of grease. It is well known
that while dehydrating wet leather by freezing or by processing it with solvents
easily mixed with water (such as acetone), leather preserves softness in its dry
condition. However, leather dehydrated with solvent has not as good
physicomechanical characteristics as greased leather has, and that can be
explained by the pliant effect of grease.'> The connection between chemical
preservation and the presence of grease in leather has not been discovered.®

As greasing materials one can use animal fats and oils (

plant oils (corn oil, castor oil, cotton seed oil)
spermaceti fat or sperm oil)
ously,

stearin, hoof oil);
; fat of sea animals (blubber,
; synthetic fats, mineral oils and sulphanates. Previ-
greasing was done by processing the wet leather with a mixture of fats
and oils . Today, emulsions of fats and oils in water are widely used in leather
manufacturing. Naturally, as fats, oils and water do not mix, emulsions are
prepared with the help of emulgators, surface active substances (sulphate fat
oils and hydrocarbons), protecting colloids (egg albumin, casein, natural resin)
or their combinations.

The significant interest in this research is the problem of substituting natural
fats with synthetic substances. Of special interest in this field are studies of

chlorinated hydrocarbons (according to Fisher and Tropsh)

and their features
as greasing substances.

17 These products possess a very useful property, re-

sistance to bacteria and to the process of fat efflorescence. But greases of this

kind are very expensive which is why they are not used in present practice.
The original method of manufacturing pliant leather was suggested by G.
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i is processed by a high
Fuchs.®® According to this method the wet leather 1s pr

temperature boiling solvent instead of greasing. Ler than the solvent, the re-

Since, while drying, the water evaporates.qu.lc o ah d in due course
mained solvent covers the fibres, prevents clinging tog(?" o antroleum fraction
also evaporates. The solvent is the high temperature bothg i)e e
of o1l with the flash temperature somewht:'re about 60 ) d tI:) e A rind
solvent, 1% of strong polared substance 1s recommende p

fuiz(;(S):.u’fl)"i(i)sser:ett};lztdai::::l-:smlesesr tahan 50% of water in the leather before
prf}?}:s:gt}i\togirt(}:si:c::ﬁlc‘l/e;;.Mr. G. H. Fuchs is not appropriate in lhtfz z(:::

' . . . manufactur-
mon usage of this word. B::ltSis(l)r:]cse‘:il:; t:};:cu(s)i 1;:::;:(1;:?::;:;;20“, o dand
ers have begun too(igero;ff;‘ligh temperature boiling solvents. These substances

cils and up 1 3 tration of fat into leather. It is believed that such

should provide better pene . :
substant:)es may be used for manufacturing especially soft leathers.

LeATHER AGEING AND CONSERVATION

1 iti its greasing sub-
Some changes within leather itself and in the composition of its g g

i i i ne can observe a
stances occur in the process of ageing. During this process o

decrease in durability, weight, square, waterwashed substances, the boiling
i se of leather acidity. o .
e s s m::t?;iy sped up by storing leather book bindings near heating

Ageing is signific dry air, especially if the air has a

T ey v hll:inr:igdl{'tr)(l):lr ;irr)r]ling gas, coal or petroleum pro-
lot of dust or substances resu
dulg::ecially great damage is done by sulphuric acid, which 1232222212:;??0:
leather because of the catalytic transformau.on ofsulphuro'us gh e e of
the environment. Sulphurous gas is practically always bm t fecars ey
cities with large industrial complexes arld a great num er]oso/ s and bty
vehicles. The content of sulphuric acid in leather may tf)tal t;er .
even 1% of sulphuric acid caused noticeable dama.ge 13 ea e e
month. It is very important to note here that leather ina .ry.cowatcr L may e
preserved quite long but much longf?r'aft'er s.ubmerglgg nan;d a
minutes, (sufficient moisturising), if it 1s' sngmﬁcar?tly am gc[e.d b the de.
One should mention two ways of ageing: ch‘emlcal, c?nne o esitoging
struction of leather structure; and physical, which usu}::lly :t;fu s
the upper layer making the internal fibres of the leather suil.
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The problem of protecting leather from chemical destruction has not been
solved yet. It is only known that inhibiting this

storage, can be achieved by the use of some

alpha-oxipropion acid. But one can not eliminate, with its use, the accumula-
tion of sulphuric acid. A more effective protection can be done by preventing
the oxidation of structural leather elements and sulphurous gas from air by
getting rid of the catalytic substances. The research in this direction is known,
but the results are not quite satisfactory.

Unlike chemical ageing, physical ageing can be prevented by timely and
properly done greasing of leather to prolong its life.

The main function of grease is to re
during the process of drying,
why, while greasing old leath

As was noted above,
The use of these partic
easily processed under
stamping, and also by

properties. It was discov
strong,

becaus

process, aside from appropriate
salts, for example, kalii salt of

gulate the degree of leather shrinkage
but it has only a small effect on plasticity. This is
er, the main result is to provide its conservation.
book bindings were made with the help of plant tannins.
ular leathers is justified by their ability to soften and be
wet conditions, to be decorated by gold, impressing or
the high stability of their mechanistic and physical
ered that plant-tanned leathers lasted longer than the

waterproofed, stringently processed chrome and plant chrome leathers,
€ after 3 years of storing under normal conditions and also storing under
the conditions of increased humidit

y and temperature, they showed 3 times less
decrease in durability.1°

For leather book binding conservation a great number of lubricating oils,
substances and complexes are offered: hoof oil!, watch oil MBP-12," glycerol,
glycerol in combination with castor oil,3 lanolin, vaseline, mineral oils,™

soap-oil emulsions, spermaceti emulsions (for white leather)* and consistent

greases based on mineral and fat oils,

But the lubricant worked out b
British Museum (so-called »Briti
lubricant is mainly recommend

y L. K. Belaya and the leather lubricant of the
sh lubricant«) are most widely used. The first

ed for the processing of black and very dark
leathers. In its composition we can find hoof oil and bees wax with a small

addition of antiseptics — thymol and antioxigenous oil ~ paraxidifenilamin. This
lubricant allows simultaneous conservation and preventive disinfection of old
leathers. Its main property is the ability to spread on different leather levels
the oil penetrating into leather preserves the fibres and provides them with
elasticity; the bees wax being spread over the surface to make it water resistant,
unaffected by atmospheric humidity fluctuations and also to protect it from
crushing.

For coloured and light leathers the

most suitable greasing is the so-called
»British lubricant« which consists of

lanolin, cider-seed oil, bees wax and
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ituted by petrolane ether. As a result of

: ing subst . :
hexan; hexan sometimes being yellow lubricant which easily penetrates

a
mixing these components one gﬂ; mable. which is why there should be no
; i highly inflam ) i
into leather, but is also ] e time after.

. ‘ne its use and for so bundance

in the room during 1 . ause an abun
oP;n :]r;:ubricanls should be spread in an even manner, b:ifce ven fat contamina-
“}:) lubricants may cause darkening of the leather an
of these
tion of the book paper blOC:‘)S: ts may in a certain way be thought the bcls t
i n igni fault
ve-considered lubnca ' a significant fault,
k o alb(l))stanccs for leather conservation. But they ha.v;“ stgable enough to
bnown s:lhcir animal and plant compounds o - ChemlcenZe of antioxidizer,
- t. In particular, hoof oil, in spite of the ;;rt?s e eteristics and
e Pe(;'mzncf‘ . a 3-5 year period signiﬁcantly change "; lubricate leather
urin - . to
lalrea. y rging broperties Therefore it is recommende
ost 1ts conserv :
ears. )
book bindings under no less [ha}:‘ 5ly bricant concepts along with the appear-
ther lu . s
The development of new lea h simultancously have greasing abilities

. i hic
ance of new synthetic materials w oncerned makes the search for

. . ion 18 C
and are stable as far as microbic punefz:i::)r\'ation very necessary.
C -term C hetic or
nces providing long hose of synthetic
ne;v\/lsll'jlbsst:archirr\)g for these substances one should Cho'(:'e itn stabili);Y and the
i lle igin which have the properties of thermooxidizing
mineral origin ..
. : ons.
ability to lubricate in certain composmerties should increase the percentage of
above prop he process of
ubstances based on the . low down the pr
s ntly oxidized lubricant in leather, slgmﬁcantll)’ Sther structural elements
stringently o d formation, glue together the fibrous lea o ould resist
1 s el e
SUIPh‘l:"C n e their mechanical durability; moreover they
and thus increas

insects and mould growth.

10NS FOR
Cuoice AND TESTING OF LUBRICATING CoOMPOSIT
N
Book BINDING LEATHER CONSERVATIO

i omplex systems for leather book

While choosing th‘e - ;Ziecf:f:c)is’:lgb;?:nf:es Ef diﬂ'crcnf Chcmica; ;?‘::::t
g o e liquids-polymetyl and polyethylsiloxans o inoral
symhe:uc silicon Orog.arl‘:‘;,is?q,oo- PES-S-1; PES-5-40); subs.tanccs? o r:uial i
Vis.c?s“y :::r;/iinsg i?l ,alkenilc an;ber anhydride (AYaA); fat oil and industr
origin—v )
{MBP-12). . . Polymethyl and polyethylsiloxz‘ms

The choice OFthclscsrrLiti;é;l:l;s :(:)lt)fx::a:iqu?gs withou.t smell, hlavi:eg l:.:,g;
e usuall.y C(')lour cls)ilit and low evaporation. Vaseline oil has ?r;la :1) g[itethure
(he'rmvo);l::“i:'\‘,:: inte)ll’esting for research because of the publishe
erties.
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on its ability to decrease leather shrinkage while drying. Testing results of fat
oils are given for comparison because of their wide use i

n the practice of leather
conservation.

Consistent greases have been prepared on the base of the above-mentioned
liquid substances by mixing them with different condensers. Lanolin, ceresine,
petrolatum and spermaceti were used as condensers; for humidification bees
wax was added. The properties of lubricants and their effect on leather were
compared with the corresponding results of previously worked out mixtures on
the base of hoof (bone) oil. While characterising the properties the colloid
stability was determined by the use of standard methods as well as the tem-
perature of condensate dropping, the acidity number, the soaping number, the
percentage of water in a substance.

Besides this we took into account its action on the cover paint, the ability of
being spread over the surface, the ability after being spread to paint the paper.
The influence on paint and the ability to be spread over the leather surface were

determined organoleptically, and the ability to paint the paper was estimated

with the aid of photometric measurements of paper samples light passing coef-

ficient, the paper having been for a specified time (30-60 days) in contact with
lubricated leather under pressure (150 kg/m?)

The experiment was held on new leather by plant tanning, old leather book
covers of the XVII-XIX centuries and leathers of book covers of the XX
century being stored under favourable conditions — (

under long-time high rela-
tive air humidity and in areas under water)

Liquid lubricants and greases were spread by tampons on the surface of the
leather; for better diffusion, new leather’s surface was
acetone (the covering film was taken away)
were polished with woollen tissue.

previously processed with
. In a day the lubricated samples

The effect made by lubrication substances on leather was estimated by the
changes in its physical-mechanical and physical-chemical characteristics — ten-
sile strength, elasticity (relative elongation), hygroscopicity, acidity, etc. All
these measurements were done in accordance with the methods of testing shoe
materials and shoes.

Analyses of literature data’? and results of our experiments showed that
light and heat have a weak influence on leather properties if they influence
separately. For this reason the speeded leather ageing was done by a combined
method suggested by Czechoslovak specialists: leather was kept in thermostat

(temperature 35-37° C) and relative humidity 95-98% (7-12 days) and after
that processed by ultra-violet radiation (80 hours)
(7-14 days).

The testing showed that thin lubricants under research practically didn’t

and again kept in thermostat
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idi i increased
influence durability, hygroscopicity and acidity ;’f ‘f,athirioiﬁ}:elydrying de-
elasticity and significantly decreased ‘mmstured ryi lge.ather rying, e wil
creases while stable hygroscopiFitY il 510“;’1 i;:jtnthat a minimum of mois-
practically provide it Conser\(]jatl(}):l‘e2:i(:1gt0p:1rz vaseline oil, it was chosen and
ture drying effect was observed whi s  necessity for
given pyrioéity for preparing consistent conservation E;:ztsheii :;Ericams’ Oi);s o
the development of greases is explair.)ed by the }iact tnd et cven
particular, cause significant darkenl:ng of leather a
fly-leaf paper and h::ist}(:fs::)i(s)?azl(?:y Sc:‘olloid stability were accepted only (;vdl::l;

Vaseline gre?ses and ceresine. Along with condensers, Pces wax wa§ a oed
the use of petro a'tu.m It was discovered that greases without ct?rtzsme a'
N S'Ome compos'mor";l:l resence of ceresine increases hygrosco.;)llety, or, In
optimal properties. 1 fhl; more perceptive to atmospheric hl{mldlty fluctua-
o'ther zordfgglikiZczrilmended fat lubricant based on hoof oil has the same

. Prev _ ] 8 ‘
:f(l)”::t on leather as the above-described vas‘el.me lubrllc.z;r;tz  40%. bees wax

The vaseline lubricant of optimal compo'smOn (vaseli ous cream of light or
~ 20%, petrolatum — 39%, AYaA - 1%) is a homogene

y s not
dalk bIOW rease 1t haS practlcall no Smcll, (l()e
n COlOur. Unllke the fat g as

r are .
effect the non-processed leathe d over leather makes no print on

inati lock, and after being sprea e id sta-
tammagnf ia;sb:)::rl:: (\)z;uable advantages are the following: higher colloid sta
paper; bu

ids. Due to this the new
bility and smaller percentage of free anq non-frcenascelrtisati]zn. e e
mineral lubricant can provide more continuous co A
. is 5-7 times less than the price Ofll:l rica adays.
new lubricant 15.5 te Library of the USSR has mnovated. the ncw‘ u I"lCa
imrlt;}::lev [;rtclt;z:lcr)lf ?et:t;er bookcover and binding conservation and is going to

increase this practice.

ER
SOFTENING OF Book BinpiNGg LEATH

i i hown by the results
The use of lubricants, greases and oils on leather, :s itwass fteningyeffcct s
1 as no so .
i i conservation but By
of the experiments, provides g e .
s : t'mes softening is of extreme importance for leather bOO. overs and Bine
g res i i viou
ing restoration. In connection with this we have studlcdkpre T o ore
; - . v
pogssibilitics of softening the overmoisturised old boo cto ¢
i il i egnation.
cessing with an inert abrasive followed by oil impreg

F l ] l l l Ff ] [-l . l. ] . .
€ researci, eather was taken o the covers 0 n "lgs3t en "lOIStl‘“lzed
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with distilled water, the glue layer carefully scraped away by bone or glass,
after which filtred sulphurous water was used and a great amount of vaseline oil
was spread over on the flesh side.

After 14-16 hours, the leathers were put under a press. The leather was
wrapped in filtre paper which was periodically changed. The time period under
the press was determined by the time necessary for getting rid of the fat print on
fresh paper which was in contact with the leather for 12 hours.

After pressing, the leather was additionally processed by an abrasive on the
flesh side. The characteristics of the leathers measured by us at different stages
of softening showed that mechanical processing led to some decrease of their
thicknesses, because of partial scraping of fibres and extraction of the glue
layer. However, the durability was not practically changed. Hygroscopicity
and acidity also remained permanent. In the use of vaseline oil one can observe
the extreme growth of elasticity and simultaneously, moisture drying decreases
which prevents leather from drying. Thus mechanical processing in combina-
tion with the application of appropriate lubricating material provides signifi-
cant softening and conservation of leather.

One of the necessary operations in softening is moistening. Moistening is also
necessary for the elimination of deformations. But, according to literature data®
some water-soluble substances which are components of old leathers, protect
them from chemical destruction, and the washing out of such substances is
certainly undesirable.

Due to this in restoration laboratories while washing leathers, the solutions of
table salt are often used instead of water. For definition of the usefulness and
effectiveness of the application of table salt solutions we have studied the influ-

ence of half an hour action of water and water solutions of NaCl (5-10%

) on the
content of general water-

washed substances in new leathers of plant tannins
and old bookcover leathers. The measurements of water-washed substances
were done in accordance with the standard method (GOST 938.-68) accepted
for leathers. As a result of tests done it was discovered that the content of
water-washed substances in new leathers is affected by their being in water. In
old leathers it is either not changed at all or decreases.

In the case of using NaCl solutions the quantity of water-
arule increases, especially rapidly in new leathers (5 times
use of such a solution does not prevent washin
leather, but leads to penetration of NaC] into
fac.t that NaCl does not inhibit ageing, its storing property in leathers, from our
point of view, is not obligatory. Thus, short-time wet processing of leather
without the application of table salt solutions is quite acceptable.

washed substances as
). This shows that the
g out the protecting salts from
them. Nevertheless, due to the
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Summaries

i i r; analyses the
The author gives short information on structure, tanning and greaﬂvng of leathe e znserva-
causes of leather ageing in book bindings, as well as features of materials used for their ¢
tion .
: i i ; shows
The author proposes new preservation lubricants made on the basis of mineral substances;
its advantage in comparison with earlier known malel.'lals. . . © hard oxidined
He gives the methods of softening old dry leather using water, mnert abrasive, an
oils.

Conservation et assouplissement du cuir des couvertures de livres

, .
’ i i aves concernant la structure, le tannage et 'enduction de
L’auteur donne des informations brev ‘ flon £
graisse des cuirs. Une analyse des causes du vieillissement des couvertures de livres est présentece,
é éristi éri ilisés en vue de leur conservation.
de méme que des caractéristiques des matériaux utilis ar co o e
L’auteur propose des lubrifiants de conservation nouveaux produits a partir
iné iré é its anciens connus.
minérales. Les avantages retirés sont compares aux pro<'iu ‘ e eau. des
L'auteur indique une méthode d'assouplissement de vieux cuirs secs en utiisan ,

abrasifs inertes et des huiles fortement oxydées.

Konservierung und Weichmachung von Leder-Einbdnden

i er
Der Autor gibt einen kurzen Abriss iiber Struktur, Gerben, und Schmle'runjg \;\(;n ]:_‘cd;ar,der
analysiert die Ursachen fiir die Alterung des Leders in Bucheinbanden sowie die Merkmale
iali ie fur di i i det werden.
Materialien die fir die Konservierung dieser verwen ‘ ' . '
Der Autor schligt die Verwendung von neuen Schutz-Schmier-Mitteln vor, die auf der l?a:xs vl:)n
. . . . .
Mineralstoffen hergestellt werden. Wir werden mit den Vorteilen dieser gegeniiber bisher
kannten Materialien bekanntgemacht. . ) »
i eif-
Er stellt dar, wie altes, trockenes Leder durch die Verwendung von Wasser, einem triger Sc
mitte} und hartoxidierten Olen weichgemacht werden kann.
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I ical Principles of Book Keeping
Biological Princip k Kecping

by J. P. NYUKSHA

: k preserva-
Temperature and humidity conditions are most‘ 1.m'portantffolrl b::eSS};ry e
tion. To protect books against the attack by fungi, it 1s firstofa .ns s 2.
ui(ied by the physiology of these organisms and the proper.tt:e1 ! OfP hper to
fociated with the aqueous regime of the medium. Thefsus;:ct};\t; ;ilryhuni)idity at
.. he lower limit of rela
the attack by fungi is dependent on t lopment.
wl?i:h destrzction begins and the rate and length of ;he proc:;sctri;\;i atl;on ord
s idi d temperature tor spor
The limiting values of humidity an : A been found.
colon?sation ogf fungi on cellulose materlalslj 23 hav.e 10“5 himidity of
The spores of many fungi most often germinate at a relative a e
¢ he materials
. f long-term storage t o
80-100 %. However, in the case 0 ms a5 0 60 %
spore ger:nination of the Aspergillus and Penicillium at 70-75 % and even
lative air humidity’. ) . ; ion. The destruc-
~ ;ulzcal growth results in the beginning of moisture llbclraltlon.rel;ﬂ :ins e
tion ofgﬁbres leads to the fact that more than hal.fOf the e ‘;‘Osflulosc 0.55 g of
. i f water by a colony .
freed. The accumulation o ; sture
o of the relative air humidity. Therefore, the importance Ofkth:er;uc)iluring
I(:(e)rr:dition which is crucial for spore germination is somewhat weake
t growth of fungi. . i1 the
suzf;qu?:bi!l;ity of fungi in book stacks is, in urn, dependent on changes 17 1€
i te ve content of paper which is the base and nutrition substrate to
moistur
growth. i stem with inhomogeneous capillary
is a very complex hygroscopic sy t, amount
r(l:afr‘ie;ss, 9 DZpending on the kind and method of fibre t.rcatmretno; o ing
anp uality of adhesives and fillers, mode of making and drying, :d e change;
and ?he conditions of use the ultimate moisture content of P,a Pcr * ay briefly be
are established. The role of ingredients in paper composmol'; rlT:)sZ is a more
characterized as follows, Cellulose, especially native w-OO: Cih: ash’content of
hygroscopic product than pearl fillers; therefore, the higher
paper, the less the moisture caPac'ity. The C(?ntent ng&pw city. This i
pulp and wood cellulose also contributes to h T BpPRL!
why daily paper (with wood pulp content ¢
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equilibrium moisture than cotton paper. Bleaching reduces the equilibrium
moisture content.

Cyclic changes in high humidity and drying periods have an adverse effect on
the hygroscopic properties of paper: much of the tension arising during paper
making disappears and the contraction of paper is reduced*®. During long-term
keeping in inadequate conditions, paper is subjected to the same effects but
with moderate parameters. The result achieved is the same: any kind of paper
after long-term storage reveals reduced hygroscopic properties and contraction.
This is always observed in practice: the paper of old books has properties that
are different from those of unused paper of the same kind*!.

The modes of sorption and desorption of moisture by paper are not similar,
and hysteresis occurs: the curves of moisture desorption by paper usually follow
above the curves of adsorption. The predominance of water uptake inherent in
paper over water desorption is enhanced when it is combined with films and
other materials. Thus, paper desorbs moisture more rapidly and more com-
pletely than polyethylene-impregnated paper. Ultimately the equilibrium
humidity in this material is equalized. Similar changes also occur in fungal
contaminated paper. The compact mycelium structure on the surface and in-
side the paper makes it hydrophobic on drying: affected paper may be hard to
impregnate with water, while places heavily covered by mycelium can be
moistened only by using surfactants. The water-repellant capacity of these fibres
is additionally enhanced by fat formation inherent in some fungi.

Thus, the physico-chemical and biological aging of paper leads to a similar
change in its ability to hold water.

Paper contains water in various forms. Adsorption, colloidal water, which is
closely associated with fibre by means of hydrogen bonds is almost inaccessible
to fungi because it does not have the properties of liquid water and does not
determine the humidity regime of paper for organisms. At the same time,
colloidal water is most significant in determining fibre properties: it influences
the swelling degree of fibres. The most important for fungi is capillary water
which fills in all of the paper’s spores. This water is liquid water. It has little
influence on the swelling capacity of fibres and is readily responsive to humidity
changes. Capillary water provides conditions for fungal growth. Part of capil-
lary water, imbibed water, fills in the lumen and coarse visible pores. This water
is responsible for the establishment of the saturation point. This water is also
very important for fungi, but it can both facilitate and prevent their growth.

For normal growth, fungi require a definite amount of oxygen in the sub-
strate. They are aerobic organisms and therefore under saturation conditions
they grow slowly. Fungal colonisation on sized paper is better because the
paper porosity and air permeability are higher, aeration capacity is better and
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water penetration is worse. This paper has adsorption wat:Z lzilrr::tc(iia'piltl caer
water in small amount, whereas imbibed water amour\; N ?u‘hon Eni’nanced
only penetrate into parts with insufficient am?u“tdo Cohopcffecz'of tempera-
fungal growth is observed after the paper is subjectec 10 B¢ L h
ture in the case of artificial aging. This l? also assoaat(;l - ccurs the forma-
aqueous regime in PAPEr Dune tt}llxc (:\r;(;:gx(})’i f;‘:‘;ﬁ;; oirze;)lulosc and water
i drogen bonds between the LA .
fﬁe‘c’iﬁi Thgis is also followed by the swelling of resin §1z1:;g. Inc‘:‘:;:;df:;‘:;:
there exists the first of the factors above, v./hereas in snef pa;)l o ds en.
take place simultaneously. As the result, n botl? f:ases. U’;‘g seglectivity with
hanced. The physiology of fungi revealed is exhnbxtedlmstl a::h iy chartarum
respect to the physical properties of paper. For example, o l)‘:dium o tarum
(Ehr. ex Lk.) Hughes, Stemphylium  botryosum Wallr.,' : ocbomb e Cda,
(Preuss) Simmons, Vericillium tenerum Nees ex Lk'f SPO’Otrzct;;‘mmidd{e part of a
spreading on the paper surface prefer the humidity-sta cFr v M. defexum
sheet. Conversely, Myxotrichum chartarum Kur.lzc et Schm‘.( ext d T . On the
Berk are localized only on well acrated margins and b(-)lc; " thr i;1 paper is in
whole, the dependence of the viability of fungi on Capr ?:y ‘:‘lt of paper with the
its own way revealed in each case of the cor?'\blnatlo‘l’l . 1‘% > itin ; arameters of
physiology of fungi. For scientific explanation of this, the limiung p
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the temperature an%i rolrage of .matem}ls‘ n practice it is necessary to measure
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content of different kinds (;? 2 femperature of 24°C is 4.5-9 %. The moisture
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curve of the moisture czlr)ltf;to Caplllary-pofous colloidal materials. The rising
an angle of 15-20° with resnect s Ve air humidity of 75 % follows 2t
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The moisture level of 8-10 % can be reached for different kinds of paper at a
moisture content of air equal to 8 to 19 g/m®. In the system of rectangular
coordinates shown in Fig. 2 are given dependences limited by the relative air
humidity of 0 to 100% along the abscissa axis and along the ordinate axis by
the temperature and relative air humidity determining the absolute content of
moisture in the air at which for the kinds of paper used for writing and printing
an equilibrium moisture content of 8-10 % will be reached. The nomogram
obtained forms three regions of parameters.

Region 1 is limited by the abscissa and ordinate axes and by the curve that
passes along the line of 8 % moisture content taken to have maximum moisture
capacity. In this region, fungi cannot grow on paper at all. To a temperature
below 10°C this region extends to all values of the relative air humidity. In
these limits is confirmed the regime taken for the keeping of paper within a
temperature range of 14-22°C and relative air humidity of 45-65 %.

Region II is bounded by the curve of the lower limit of spore germination on
paper having maximum moisture capacity at 8 % moisture content and by the
curve of the upper limit of fungal growth on Bible paper (of minimum moisture
capacity) at 10 % moisture content. At each point of the parameter of this
region fungal growth on some kinds of paper is possible.

Region III is limited by the curve of the upper boundary of the critical
moisture content of Bible paper and the line perpendicular to the abscissa axis
at the point of 100 % relative air humidity. In this region fungi can affect any
kind of paper.

The data presented above show a very significant range of changes in the
parameters favoring the growth of fungi on various kinds of paper and allow the
following conclusions:

1. The possibility of fungal growth is determined by the relationships be-
tween moisture adsorption and desorption by various kinds of paper and the
quantitative relation in it of various forms of water: colloidal, capillary and
imbibed water.

2. The most important quantity characterizing the conditions for the growth
of fungi is the absolute moisture content of paper.

3. The minimum critical equilibrium moisture content of 8-10 % at which
spore germination is possible occurs in various kinds of paper within 14-22°C at
a relative air humidity of 45 to 90 %.

4. In the system of rectangular coordinates, there are three regions of
parameters relating the temperature to the relative humidity where at each
point the spores of fungi can: (a) remain incapable of germination, (b) germi-
nate only on a certain kind of paper, and (c) germinate on any kind of paper.
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SUMMARIES

To protect books against the attack by fungi it is necessary to be guided by the physiology of these
organisms and the properties of paper associated with its aqueous regime. The moisture capacity of
paper changes during long-term storage and under the influence of biological damage. Paper
contains water in various forms. Fungal growth on paper depends first of all on the presence of
capillary water and on the absolute moisture content of paper. The minimum critical equilibrium
moisture content at which spore germination is possible occurs in various kinds of paper at 2
relative air humidity of 45 to 90% and, accordingly, at a temperature 14-22°C. In the system of
rectangular coordinates, there are three regions of parameters relating the temperature to the
relative humidity where at each point the spore of fungi can: (a) remain incapable of germination,
(b) germinate only on a certain kind of paper, and (c) germinate on any kind of paper.

Principes biologiques s’appliquant aux condition de conservations de livres

La protection des livres contre les attaques des champignons nécessite de recourir 2 la ph)'t’:iOlOKie
de ces microorganismes et aux propriétés du papier associé & son régime d’équilibre en milieu
aqueux. La capacité d’absorption du papier change durant un stockage prolongé et est fonction des
dégats d'ordre biologique. Le papier contient de I'eau sous des formes diverses. La croissance
fongique sur du papier dépend au premier titre de la présence d’eau capillaire et est fonction de la
teneur absolue en humidité du papier. La teneur minimale en eau d’équilibre critique pour laquelle
la germination des spores est rendue possible se situe dans divers types de papiers a une humidité
relative de 'air de 45 3 90% et une gamme de températures concomittantes de 14 a 22°C. Une
représentation graphique révéle Pexistence de 3 zones de paramdtres reliant la température 2
’humidité relative pour lesquelles, en chaque point, les spores fongiques peuvent présenter: a) unt

incapacité permanente de germination b) une germination valable sur certains types de papier €)
une germination valable sur tous les types de papier.

Biologische Prinzipien der Erhaltung von Biichern

Um die Bicher gegen den Angriff von Pilzen schiitzen zu kénnen, muss man sich von der
Physiologie dieser Organismen und den Eigenschafien von Papier in Verbindung mit dessen
Verhiltnis gegeniiber Feuchtigkeit leiten lassen. Die Feuchtigkeitskapazitit von Papier verindert
sich wihrend der langfristigen Lagerung und unter dem Einfluss von biclogischer Zerstorung.
Papier kann Wasser in verschiedenen Formen enthalten. Das Pilzwachstum auf Papier ist in erster
Linie von dem Vorhandensein von Kapillarwasser und dem absoluten Fcuchtigkcitsgchalt des
Papieres abhingig. Der minimale kritische Gleichgewichts-Feuchtigkeitsgehalt, bei dem das
Keimen der Sporen moglich ist, liegt bei verschiedenen Papiersorten bei einer relativen
Luftfeuchtigkeit von 45 bis 90% und einer Temperatur von 14 - 22°C. In dem rechtwinkligen
Koordinatensystem treten drei Parameterberciche auf, die Temperatur und relative Luftfeuchtig-
keit verbinden. An jedem dieser Punkte konnen die Pilzsporen: a) nichtkeimungsfahig verbleiben,
b) nur auf einer bestimmten Sorte Papier keimen, ¢) auf jeder Papiersorte keimen.
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Some Regularities of Book-Storage
Contamination by Insects

Quelques régles concernant I'infestation des locaux d’entrepdt
des livres par les insectes

Regelméissigkeiten beim Befall von Buchbestinden durch Insekten

by Z. P. DVORYASHINA

For effective protection of library stocks from damage by insects, their develop-
ment, the places of their location in book collections, the connections of insects
with natural environment and also the peculiarities of libraries (situation and
location, transmission of the stock, the total number of loans, number of
readers per day, the peculiarities of the library material itself) . . . the availa-
bility of sufficient information on these questions would allow justifiable
planning for measures to exterminate the vermin and to prevent contamina-
tion,

The study of the vermin in libraries deals mainly with the ascertaining of the
species composition of the insects 1 & ' 12 13 and the research of the biology
and the perniciousness of separate species.” > % 5 8 % 10

The book damage by insects is the result of their occasional appearance in
the library as well as the result of contamination of the book stock itself.

For many years we have been observing a multistoried book-storage which is
characterised by a great variety of stocks, from the point of view of the materials
as well as their usage.

As a rule a certain temperature and humidity being kept in the book-storage
is the reason why the development of the insects may occur without diapause
during the whole year. But it was observed that in spring and in autumn insects
have periods of more pronounced activity, especially those species which live
under natural conditions. Such activities as far as the obligate sinantrops are
concerned are not connected with the season, but depend on the development
of every concrete population in a certain environment.

Due to precisely determined periods of insects’ activities in book-storages one
can observe their mass appearance especially when the nidus exists in the
book-storage.

The appearance is often transitory, which is why a successful and rapid
extermination depends greatly on the insects being discovered at the appro-
priate time.

Restaurator 3 1879; 109-116 109
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ge demonstrated the changes in the
€ “forties and ‘fifties one of the most
ugstore beetle Stegobium paniceum L (Coleoptera,

species composition of the vermin. Up to th
common vermin was the dr
Anobiidae).

In comparison with other insects 90
contaminated by this beetle. The drugst
books, the bookbindings of which have a
such as Anobium punctatum Dey,
mollis L were not met very often.

As was shown by the results of book-storage inspections during the last years,

beetles from the family of Coleoptera, Dermestidae began to predominate in
species and in quantity,

% of the contaminated books were

lot of paste. Other kinds of this beetle
Xestobium rufovillossum De Geer and Ernobius

1962 1963 1964 1965 1966 1967 1969 1970 1971 1972 1973 1974

The total number
of vermin found 5 10 0 5

4 4 4 12 925 59 45 9
Among them:

genus Anthrenus 0 0 0 2 o 9o 9 14 23 34 23 4
genus Attagenus 2 0 0 2 2 o 4 7 22 22 18 5
genus Dermestes 2 1 0 0o o o I 0 2 2 o

Beetles from Coleoptera, Dermesti
vermin found, but durin
family,

dae, as a rule, totalled not less than 50 % of
g the last six years all the insects found were from that

The number of insects from other taxonometric groups is not large:

Coleoptera 97.90% from the total number
Anobiidae 3.30 -
Dermestidae 9090 —
Ptinidae 0.55 -
Tenebrionidae 3.85 _—
Lepidoptera 1.55 -
Psocoptera 0.55 -

The previously predominating dry

gstore beetle and other beetles were found as
single beetles, despite the fact tha

t they could, as well as Coleoptera, Dermes-
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: i % water. The ex-
tidae normally develop while eating substances with 81312 /:Stes T
ceptions in this family are representatives of the genus Derm )
more than 15 % of water in substance. ebrionidac
In the beginning of the ‘sixties the small black be}etlc from the Z‘iff;crem i
family appeared in libraries; this beetle being a serious threat to
of products and materials. at different
'i')'he beetle and larvae of this species in book-storages are a.ble t;)tt; e
sorts of paper, leather and calico book covers. But the quantity o 4 not dis
’ 3 . M 1 -
has not become significant. During the last years' inspections wes it was ofter
cover it; in the period of the vermin’s appearance in book-storage
in ities i Ids.
found in large quantities in househo ' o (s was
In our op?nicc)]n the reason for the appearance of this beetle in llt;rarles
: i i ayees.
caused by its being brought in with personal things ?f'llbrary C}Z“Enzects, de.
But there were no appropriate hydrothermal conditions for t el e
ich 1 al tor
velopment because humidity rarely reached 75 %, which is optim
insect’s development. ined b
The change of the vermin species in the book-storage should be expla y
their ecological peculiarities. . of Coleont.
In comparison with the larva of Coleoptera, Anobiidae t}.le larvta Al habilt)at
. . r
era, Dermestidae has the possibility of actively finding its natu
’ oge
and food due to its greater mobility. ' ) el
In comparison with other vermin the beetles of this family are7exclus y
i t.
stable to the influence of unfavourable factors of the envnrongler;rames They
Under natural conditions they do not suffer from captors and p P ca'n Ao
are able to develop on substances with a small amount of water, an con a2
Cpe e r
overcome the significant rise of humidity in air and food. Morcovc(f,‘rom _Yl 5
the species continue to live actively within broad temperature ranges
up to +50° C). ) ) urin
pThe representatives of Attagenus and Anthrenus can live without food during
long periods of time. . Fesurme
Agc§ording to our observations under laboratory conditions larvae
their normal living activities after 10 months starvatx;n.‘ We can find only
The beetles of the genus Dermestes have no such pecu lafftY-L loder beetle
. . -~ la .
one representative of this genus in the library — D. larda}:tus b Lo bestle
Due to this particular reason and also due to the fact that tA v only he
o on
dangerous as a beetle as well as a larva, while in Attagenus and dnﬂf o vollen)
larva is dangerous (beetles do not eat at all or eat nectarus an . Ol‘:’ ! p " o;
o i e inse
this, in our opinion, explains the quantitative predominance of t
> -
two of the above-mentioned genera in bojk,-;wrag;:c'turalw Sols and Atiagenus
hem are Anthrenus
The most numerous among t
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F.ig. 1: The appearance of insects in the book-storage depending on the season.
Fig. 1 Dénombrement des insectes dans les entrepdts de livres en fonction de la sai
Abb.1: Das Auftreten von Insekten in Biicherbestanden, in Abhéngigkeit von der Sai

gon
son.

smirnovi Zhant. During the last ten years of all the Anthrenus beetles discovered
in book-storages Anthrenus picturatus Sols totalled 85.1 %. Among the genus
Attagenus, Attagenus smirnovi Zhant’s share is 62.3 %.

'These insects are new to the regions of moderate climate. The first species is
an insect characteristic to southern regions of the Soviet Union (Central Asia
and the Caucasus), the second one was brought from abroad.

The insects accomodate themselves to new conditions quite rapidly and
today the damage done by them is larger than from the local species.

R. D. Zhantiev? calls attention to the fact that one and the same species of
Coleoptera, Dermestidae in different regions can do damage in different ways
and in unequal grades.

Out of the natural areas of living one species quickly dies, the other accomo-
dates itself to living in households, but is not able to live in a natural environ-
ment, the third fully accomodates itself to climatic conditions of the new area of
living and sometimes does more damage than in its native land. Therefore,
while inspecting the book-storages it is very important to determine the species
of insects found, to know the areas of their inhabitancy and to find out their
connection within the natural environment of vermin.
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Fig. 2: Distribution of insects in the book-storage levels. ’
Fig. 2: Répartition des insectes dans les divers étages des entrepdts deu wresI
Abb.2: Die Verteilung der Insekten auf die verschiedenen Etagen von Bicherlagern

The appearance of beetles in libraries may be observed alre.ady in April. Bu;
the most active appearance is in the second part of May, and in the first part o
June. The main mass of insects consists of the beetles of two genera: Attagenus
and Anthrenus which as a rule are found when inspecting the book-storag'c:v». In
spring larvae become chrysalises and beetles appe:jlr. They ax:c posmvelly
phototoxic, which is why they can often be found on windows and in other well
lighted places of a book-storage.

The probability of finding out the well camouflaged larvae, eggs or
chrysalises is very low. The second but very insignificant appearance of beetles
is observed in autumn (Fig. 1). . '

In a book-storage different stocks are affected by vermin unequally (Fig. 2):
The greatest number of insects was found on the third level of the book-storage;
twice less than this number — on the fifth, seventh and ninth. On the eleventh
level one can find one insect per annum on the average. On the upper levels the
number of insects is insignificant in comparison with the low levels.

A certain increase of vermin was observed on the seventeenth level, .and that
happened because of removing the books from the eleventh level to this one. A
small number of insects was found on the first and second levels because o.f their
being in the basement and being served by a small number of library
employees. .

One can call attention to the fact that there are a small number of insects on
113
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Fig. 3: Number of insects in the book-storage in different years.
Fig. 3: Variation du nombre d’insectes dans les entrepodts de livres en fonction des années.
Abb.3: Anzahl der Insekten in Bicherbestanden in verschiedenen Jahren

even levels; this is because these levels have no solid floors, i. e. they are
separated from the lower level by metal gratings. The most contaminated third
level has the passage. The above-marked distribution of insects on the levels is
quite justified.

Insects appear in the book-storage through the windows opened for ventila-
tion: the main mass of vermin, being as a rule in imaginal stage, was collected
near the open windows. Many species of vermin are found in birds’ nests and
on plants. Insects fly in the lower level of air and that is why only few of them
can be found higher than the tenth level of a book-storage.

Insignificant contamination on all levels is also kept by the book traffic
within the book-storage.

The fluctuations of the number of insects was marked in different years and
that is explained not by biological peculiarities of vermin, but by sani-
tary-hygienic conditions of stock and book-storage areas (Fig. 3). In one and
the same book-storage up to 1969 the total number of insects discovered during
a year was from 4 to 10 (on an average of not more than 5).

Beginning with 1970 one can observe the increase of the number of insects
within a period of three years and in every following year the number of insects
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doubled. The major part (half and more) were live insects. At the turn of the
year 1972-1973, the general processing of the whole book-storage by phf)s-
phoroorganic insecticides complex took place. As a result, in 1973 the live
insects totaled only 8 % from the total number of the insects collected. .

One should take note that all the insects in that year were collected during
the first six months. .

In 1974 the number of insects rapidly decreased. Besides the effect of insec-
ticides there is another factor which explains fluctuations of the insects’ number
in the book-storage: at the end of the ‘sixties and the beginning of the ‘seventies
the dust cleaning, for some reason, was not practically done.

Beginning with 1973 the whole stock is now cleaned once a year.

According to the results of book-storage examination we can come to the
conclusion of the necessity of library spring screening; and the book-storages
with the greatest number of readers and small book traffic need the most degrec
of attention. To prevent book-storage contamination and to decrease the in-
sects’ number it is necessary to clean the household carefully, to make regular
examinations and to clean the stock from dust.

Summaries

In order to effectively protect library collections from damage by insects it'is n.ccessary to know the
ecology and etology of the insects, their development, places of their location in book storages, the
connections of insects with the natural environment as well as the peculiarities of the book storages
(situation and location, collections movement, the volume of book charges, readers’ attendancc,' the
character of the library materials). The availability of sufficient information on thfse que.stlons
allows for planning measures aimed at the extermination of the vermin and prevention of library

contamination.

Quelques régles concernant l’infestation des locaux d’entrepit des livres per les insectes

La protection efficace des collections de livres de bibliothtque contre les dégits ?ausés par les
insectes implique la connaissance de I'écologie et de I'étologie des insectes, de. leur df:vcloppcmcm,
des sites d’implantation dans les locaux d’emmagasinage des livres, des r::latlor.\s‘cx.lsta’nt entre les
insectes et les sites d’implantation narurels réservés ainsi que des pamculant?s inhérentes aux
magasins de stockage des livres (situation et disposition, déplacement des cc-)llccu-or?s., f\mRIeur des
frais, fréquentation du public, type de matériaux des bibliothtques). La dlspol:lll?llltc d lnfortna-
tions suffisantes concernant ces questions permet de concevoir des mesures justifiées en vue d’ex-
terminer la vermine et de prévenir la contamination des bibliothéques.

Regelmdssigkeiten beim Befall von Buchbestinden durch Insekten

Um die Sammlungen in Biichereien effektiv gegen Schdden durch Insckten schittzen zu kénnen, ist
es notwendig eine lange Reihe von Faktoren zu beachten: die Okologic und Ethologie der lnsektcr'x,
ihre Entwiklung, ihre Aufenthaitsorte in Biicher-Magazinen, die Verbindungen der Insekten mit
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den natiirlichen Bedingungen und den Besonderheiten der Biicher-
Sammlungen, Bﬁchermenge, Besuch durch Leser,
zu all diesen Fragen umfangreiche Informationen

eingeleitet werden, um die schidlichen Insekten
verhindern.

Magazine (Lage, Bewegung der
Charakter der Materialien der Biicherei). Wenn
vorhanden sind, kénnen gezielte Massnahmen
auszurotten um den Befall der Biichereien zu
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é i iologiste sur la
Quelques remarques présentées par un m1crob1019g1§te ;
protection des documents des bibliothéques

i i I uber den Schutz von
ini eines Mikrobiologen iiber
Hinise Anmerkungen Biicherbestinden gegen Insekten

b ROMUALD KOWALIK

The problem of insects and insecticides relziites to. m1croblalo(;c;c:]r;p::;tu;rlt?-f
library materials, since insects bring ?n their bodlfecsl sporesOSition e e
nomycetes and may constitute potential dan.ger of decomp tion 0. 0 oo
ments and books. It seems also that in the ahmentar'y trac‘t of s nsects an
of their larval forms cellulose and collagen-decomposmlg mlcrgornglaia(r;i s 5

Generally speaking a temperature of 25°C anq are at¥§ ufore AT
are the best conditions for the development of all insects. ' ere “ib}:aries care
must be given to temperature, ventilation, light'and cleanhlnest;or S
archives. There exist however insects for whlc.h papcr; f;xh :c,izsects o
adhesives, textile and wood, are natural nox'msh.ment d 1 es ¢ insects may
develop in storerooms of libraries even when climatic condition
for them. ' .

Silverfish, bookworm and cockr((i)a(;lhes c::)n al;z Sc:riltt}rloili:gctti)zi ;(Zia:su;i r:l N
walls, woodwork, floors, ceilings and the cupbo : ‘ e

i thion in deodorised kerosene or using dusting pow '
:;;or:t;?'ir: ;Lawers, or pyrethroids/DDT; dieldrin or .chlord;n a-rfot:; fr:ztr:]ls}t)(;z_t
poisons and they are discouraged in different countries by Envi

i ies. See Table 1. o . ‘

teclflltzr;l‘:r?: I::(lifise iiethe most suitable insecticide for fumigation of l:.r;:; angl:tzf
rials. When 90 % carbon dioxide is present or abou.t the satr)ne Rxed ek o
various fluorinated carbons the resulting mixtufc canin tslrnst:t:llcarbon P
in all proportions without pas;ing throurg}: avr:l Il)r(l)flllz:n;r:sisu:e, 2 .mixmre  dio-

ide is a cheaper diluent, but because of its . . .
:ed:ol:;ined 1}:1 expensive steel cylinders. ‘The fluorinated m::ltlcx(r;st,a»is;]}::; IIII*(}):
expensive per kg, can be kept in inexpensive throwawa?/dme e
mixture of 40 % ethylene oxide and 60 % methyl bromide (weight p

. 13
1s nonflammable!?.
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Some Remarks o crobiologt.
of a Microbiologist on Protection of Library Materials against Insects

The fumigati i
ion o . .
lshed by pédn thi d.lﬂgerent materials (including collagenic) may be accomp-
containing p-dici lomll)n ected material in a tightly closed container with a tray
and larvae in twent —f;nzeﬁe- Such an atmosphere will kill all winged insects
weeks to insure thatyl ur hours, but the box should not be opened for three
ed. This is a slow roc:awall)e subsequently emerging from eggs are also destroy-
It was shown tiat :S ut the probability of controlling the insects is great
hate) released slowl froe VSPOUr of dTCthWOS (2-dichlorvinyl dimethylphosp-
both emergence of Zd lmA apona strips was completely effective in preventing
hatching the eggs Thu t no'bm,f, punctatum from infested paper and wood and
recommended f?)r. co Ctalipllcatlon rate using one strip on 4 m® was twice that
annual exposure of dTl ;;) of other insects. According to Harris and others’
practical control of inlf(;st::'vos ;m;s during the emergence period should give
e ion by Anobium :
i unctatu i i
n‘:,:atlon of attack. One strip on 28 m® isp effectim and give protection agains
s was also found!? ; . ve.
lo-t-ilo-N-methyl found”, Ficam:bendiocarb (22-dimethyl1,3-benzodioxc-
Bait trapping barium ;mate). is effective against cockroaches and other pests
sed for contral of sil uorosilicates and barium carbamates were also propo-
dichlorven, ot tsx v:rﬁsh and cockroaches. But from an ethical point (z' viiw
’ o humans, and e i i .
too dangerous. ’ specially Ficam as possible carcinogen are
Silica aer
O el an 1 M H
insecticides aid beg boric acid against cockroaches were carefully studied as
pulation and suff; ause they offer sufficient safety margins to the human po-
protect valuable olgjemly ’ll(;ng activity of residues, they may be advisedpto
L ects. They penetra "
their alimentary tract$ YP te through the chitin layer of insects to
From an ethi .
thical i .
insecticides as (:hem}')oullt of V.lew pyrethroids seem to be the most suitable
insecticides as chemical spraying or powder. They do not damage valuabl
natural insecticidey offer sufficient margins to the human population, as all
rapid metabolism il: . (;f low mammalian toxicity, both oral and dern;al The
These compounds dog :,a ta'tl()‘n of pyrethroids contribute to their low tOX.iCitY
. . ot irritate or sensitize the ski ; .
toxicity are low a ize the skin. Inhalation and d 1
nd pyrethroi . erma
One of the most inFt)Zre ti tds are not mutagenic or tumorogenic”.
live against cockroach sting new insecticidally active chrysanthemates effec-
piperonyl butoxid - an(.i other insects is resmethrin; bioresmethrin with
chutes to control e as synergist as thermal fog was blown into sewers and waste
ro Qs .
i ich b ecouckr(cl)a.che}s1 in Singapore in 1973, then cismethrin, permeth-
sed in the form of fumi i ’
effect . migant, having a rapi -
" on cl:)ckroaches, termites and othersl,2,3,4.8’,11,ls Igt w pl;j k?OCk ddo}:v "
joresmet rin W . R . as also ioun that
Drug and ChemasCSO tll\lmcs less ggxm to rats than cisresmethrin4. Prentiss
. Co., New York'® offered a new insecticide based on 2 %
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pyrethrin and two synergistic compounds, “Prentox’’, which kills cockroaches,

silverfish, ants and spiders.
The following insecticides seem to be admissible from the ethics of a conser-
oric acid with silica

vation point of view: cthylene oxide, p-dichlorobenzene, b

gel, and bioresmethrin. They do not damage precious materials, they offer
sufficient safety margins to the human population both oral and dermal and
"Thalation of these biocides is low toxic, and boric acid, p-dichlorobenzene and
bioresmethrin are not mutagenic or tumorogenic®. The conditions of the pre-
servation of library materials are of course the most critical points for along life of
our cultural heritage, and relative humidity in the store-rooms and reading
rooms should not be higher than 5063 %, temperature 14-18°C and precious
materials should not be exposed to the action of UV.

Summaries

Insects which destroy library and archive materials have been mentioned. More attention was paid

s chemical spraying and powder. The best

to the insecticides, used in gaseous form as well a
ment material, collagen

insecticide for fumigation of library and archive materials (excluding parch
is undoubtedly ethylene oxide. Out of the contact insectici-

roids, as they do not damage valuable materials, they are of
do not sensitize the skin. They are also not
dly decomposed by chemical and biological

of which may be partly depolymerized)
des the most suitable seem to be pyreth
low mammalian toxicity and not cancerogenic and
harmful to the environment, because they are rapi
agents.

Quelques remarques présentées par un microbiologiste sur la protection des documents des

bibliothéques

Les insectes responsables de dommages survenant aux documents des bibliotheques et des archives

ont été passés en revue. L article traite au premier titre dinsecticides employés sous forme gazeuse
ainsi que sous forme de dispersions chimiques et de poudres. L’insecticide convenant le mieux a la
fumigation de documents de bibliothéques et d’archives — a I'exclusion du parchemin dont le
collagéne risque d'étre particllement décomposé — est sans aucun doute l'oxyde d'éthylene. Ab-

straction faite des insecticides de contact, les préparations a base de pyréthre semblent étre les plus
de matériaux de grande valeur; leur toxicité Pégard

adaptées, elles évitent tout endommagement
peau a leur contact sont

uvoir cancérigene et 1a sensibilisation de la

des mammiferes est faible, le po
sur 'environnement du fait de leur décompo-

nuls. Ces produits n’exercent pas deffet préjudiciable
sition rapide par les agents chimiques et biologiques.

Einige Anmerkungen eines Mikrobiologen iiber den Schutz von Biicherbestanden gegen
Insekten

Insekten, die Biicherei- und Archivbestinde zerstoren, sind behandelt worden. Niher hat man sich
mit den Insektiziden beschiftigt, die gasformig sowie als chemische Spraymittel oder Puder zur
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Anwendung kommen. Das

Insektizid, das am besten zur Desinfizierung von Biicherei- und Ar-
chivbestinden gecignet ist (

ausgenommen ist Pergament, dessen Kollagen teilweise depolymeri-
Zweifel Athylenoxid, Pyrethrin ist von den Kontaktgiften das geeignet-
llen Bestinde nicht, ist fir Saugetiere fast nicht giftig, es ist nicht
utempfindlich. Diese Gifte wirken sich nicht schidlich auf die Umwelt
e und biologische Mittel schnell abgebaut werden.

krebserregend und nicht ha
aus, da sie durch chemisch

LITERATURE

- Berkovitch, 1.: 4 new yymthetic pyrethroid. International Pest Control 16 (1) (1974): 20.

Bry, R. E., Boatright, R. E., Land J- H. and Cail, R. S.: Protecting woollen fabric against insect
damage with resmethrin, Soap, Cosmetics, Chemical Specialties 49 (3) (1973): 40-44.
Burt, P. E., Elliott, M., Farnham, A, W., James, N. F., Needham. P. H. and Pulman, D. A.:
The pyrethrins and related compounds. Pesticide Science 5 (1974); 791-99.

4. Chadwick, P. R. and Shaw, R. D.: Cockroach control in sewers in Singapore using bioresmethrin and
piperonyl butoxide as a thermal Jog. Pesticide Science 5 (1974) 691-701.

Dvoriahina, Z. P.: Certains traits de la biologie des insectes nuisibles aux mabériaux des bibliothéques;

études concernant la restauration d’archives, de livres et de manuscrits. Archives et Bibliotheques de
Belgique 1974: 77-89,

. Ebeling, W, Reierson, D. A, Pence, R. J. and Viray,
cockroackes: External and internal action. Pesticide Bioche
Harris, E. C., Elgar, K. E., Baker, J. M. and Wyles, A. G.: Dichlorvos strips for furniture beetle. A

Sield trial. International Pest Control 12 (4) (1970): 28-33,

8. Kaufman, D. D., Haynes,
cultures. American Chemical
ington D.C. 1977: 147-61.

. Miyamoto, J.: Degradation, metabolism and toxicity
Perspectives 14 (1976): 15-28.

10. Prentiss Drug and Chemical Co., New York,
alties 52 (6) (1976): 135.

. Navmann, K.: Neur Synthetische Pyrethroid-Insectizide.
Laboratorium 26 (3) (1978): 120-22.

12. Story, K. O.: Control of cockroarches and other dome

onal Pest Control 14 (6) (1972): 6~10.

13. Vashkov, V. 1. and Prishchep, A. G.: L

lad

W

o

[=2]

M. S.: Silica aerogel and boric acid against
mistry and Physiology 5 (1975): 81-89.

~3

S. C. and Jordan, A. J.: Permethrin degradation in soil and microbial
Society Symposium Series No. 42: Synthetic Pyrethroids. Wash-

of synthetic pyrethroids. Environmental Health
offers new insecticide. Soap, Cosmetics, Chemical Speci-
Nachrichten aus Chemie, Technik und
stic pests with a new carbamate insecticide. Internati-

ife Sciences and Space Research VI. Amsterdam 1967; 44-50.
14. White, . N. H,, Verschoyle, R. D., Moradian, M. H. and Barnes, J. M.: The relationship between

brain levels of cismethrin and bioresmethrin in Jemale rats and neurotoxic effects. Pesticide Biochemistry
and Physiology 6 (1976): 491-500,

15. Winney, R.: Pyrethrins, pyrethroid and mixtures.

Soap, Cosmetics, Chemical Specialties 50 (5)
(1974): 56-60,

Dr. Romuald Kowalik

Institute of Industrial Organic Chemistry
03-236 Warsaw

Annopol 6
Poland

122

Report of a Meeting

ation
Conference on Book Paper and Book Preserv

New York, NY May 14, 1979

blem cannot

While the discussion can be summarized,' the chariCth;ftil:: Lrl)rrlct;erscored the
be reduced to a simple statement. If nothn_ng else, t edn:he z;re cerrelated in
fact that the number of pertinent iss_ues is large' annC soyfar as this topic is
complex ways. The present period is a dynamic o ess, even though a fully
concerned, and the time may be right to make p.rogromz3 are;S may not now
effective capacity to work towards improvement in Sdin of the nature of the
exist, The best hope, perhaps, is to expand understan rtﬁnities develop. As is
problem and to press for specific imPrOVC"t‘em as OPP(;at responsibility. If the
always the case , the key question is who will assun;le th for ways to reduce the
concern is important, and clearly it is, then th.e searc . must be led by those
problem of book deterioration to accfptabl‘? dlmenslon;h robability is that
who feel the concern and have the obligation to ZI)le.hine pand fibraries will
many individuals from paper manufacturing, publis ' gt:) e de.
have to make themselves accountable if further Progrejsdls Past attention to this

We empbhasize that it is further progress that 15 nles see ;)n which to build, and
topic has gencrated interest, has provided a factual ba in a number of libraries.
has prompted development of preservation programs t the turn of the century
There is more paper of high quality made now than aarch and technology. In
and papermaking skills continue tc.:) be reﬁn.ed by rese
short, there is a foundation on which to bmld'. t topics (retrospective

It should be noted that several related and lmpor[:lndeseprve attention but
preservation, microfilm standards, ctc.) surfaccd a;‘ roper. In considering
limitation of time forced discussion back to the agenda (};.np t};e useful life of
the fundamental question of the in‘,p?rtance o fxfons:aei a proper balance
books, participants concluded that it is reasonab(? ‘ntellectual and cultural
between the physical durability of books and their 1n

EdltOI $ note T 4th e latest ina series initi d by the
Y i 1ate
i i i € Yo k, May 14t , 18 th
. > te: This meetmg held in New

Council on Libra R . .

ry Resourc T I's efforts to mlroduce and Pl.OIIlOtC the

i i urces. The story of the Counci i e l t :
use of plle“"alllc"t/dulahle book paper up to 1970 is dCSCIIde by Verner w.C aplp n 7:1! ‘f ory
‘P P - ope hagen 1970 (Restauratm Su Clll‘('ll 3 PP

¢ P“ma’“’" ‘durable book-pa er, 1115 ]9;0, (J()p n . 7 i pp" :
f 1) / po t is rcpxinled from Libraly ofLongress Information Bu n Aug
40-51). The pl’CSClll repor: Bullet August

3, 1979.
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worth. No one was re

ady to add books to the growing list of society’s expenda-
ble supplies.

The questions, and the main comments they provoked, follow.

Quesrion I: Is book Paper that meets reasonable specifications for permanence
nd durability readily available in sufficient variety and at acceptable costs?

1.1 The general subject was put in perspective by certain facts. Of 65 million
tons of paper produced in the U.S, annually, only 15 million tons are »white«
Paper, that is to say, writing and printing paper. Of this about 0.8 million tons
(Le. little more than one percent of all paper produced) are book paper and a
substantial portion of even this amount is of lower quality geared to publishing
mass market paperbacks. Thus, »book paper« for the books with which lib-
raries are most concerned represents a very small portion of total production
and is of minor economic importance, industry-wide, though it constitutes a
large part of the output of some manufacturers. For further perspective, it was
noted that a single newly installed papermaking machine has a typical capacity
of about 100,000-150,000 tons of paper annually.

1.2 With few exceptions, demand for paper of most kinds cxcecds.sup;.)ly and
this situation s likely to prevail for at least several more years. Capital for
€xpansion of production is being diverted to modify plants in order to meet
environmental standards, Publishers currently find that they must take availab-
le paper. .

1.3 The term »reasonable specifications« was not made more specific, b‘ut
discussion indicated that the specifications detailed by th'e BarroYv La.boratorlcfs
are too demanding. Specifications developed by the National Historical Publi-
cations and Records Commission were distributed as an example of work‘ab'le
guidelines that may meet requirements for »permanency« yet are realistic,
technically and economically, from the point of view of paper rTlan?ufacturf:rs
and publishers. Other agencies and foundations need to include similar specifi-
cations in publication support programs. ) ] )

1.4 Alkaline paper for journals is not now available in the quality required at
an acceptable cost. Simply because of the sheer quantity of paper consumed,
the economics of journal publishing is very sensitive to paper cost. Any pre-
mium in paper price might jeopardize the journal itself, yet the problem of
durability must be met.

1.5 There is some growing pressure to recycle paper products but there is
skepticism that this effort will solve the problem, though recycled materials
may rise modestly ahove the present United States figure of 22 percent. The

growing number of »additives« (coatings and plastics) used in paper man-
ufacture curtails reuse,
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.. t su ly and
1.6 Light weight, acid-free paper (»bible paper«) 1s in very short supp
is exceptionally costly. ing, for both
1.7 "I‘")here is};omc prospect that the proc.ess of paper mar.lrlllfa(;tur:;ir Change
economic and environmental reasons, might b‘f ,"md?rglzlal?ne paper might be
with the result that substantially increased quammes-o : the extent of or the
produced. There was no firm information about either

timetable for this prospective change.

.. ally or univer-
Question 2: If such paper is available, why is it not more generatly

: >
sally used for publication of books and journals:

. : r if other
Question 3: If appropriate papers are not readily available, o

. . ired? hom?
obstacles exist, what action is required? By w

. R d
. : flicient quantity an
3.1 Alkaline paper in adequate variety and su be expected to be for

at a

competitive price is not as available as.it might rﬁeasonalblibliShing‘ I addition
book publishing and is clearly not available for‘Joumat.[:m e et are also
to the scarcity situation, other factors (market information, )
of influence. .. ot well
31.12 lfFhe interest of libraries concerning paper characten::liiaf:f;f:cturers.
known to most publishers and are almost unknown to PT]F: effectively o the
Library concerns need to be carefully stated and br({UiZCd baper oufac
attention of publishers and more of the smaller or specia e greed o
turers. The market needs to be defined and reasorfa.ble SPCCldl ds of quality by
3.3 There is likely to be little support for raising standa:l}”le . evvalling
Government publishers because quantities are so large an
pressures to reduce costs are dominant: lity of the paper used
3.4 Most libraries know little or nothing about th'e .qua f);nformation i the
in books they acquire. Sampling approache.s, provision od s misht usefully
book itself, testing services, etc., were among ideas advance
increase understanding. . nt of ap-
3.5 A paper distributed prior to the meeting pr'opOSCdrg;V;l:l;’:sﬂence }:0
propriate standards and use of copyrigh.t a§ a device to Ph - vstem of com-
those standards, either in initial publishing or thr0111g emyand voluntary
plementary publishing. The concept of stanc?ards deve :;:,:S retiute. proce.
compliance (probably using American National Sta;h o ed views
dures and its Committee P or Z-39) received s.upPO"- erfivating dcvice.
(and some strong opposition) on using copyright as the ac
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QuesTion 4: What categories of books and journals should be routinely man-
Ef;c{:tt;rcd with high priority given to factors assuring permanence and dura-

ility?

. 4.1 .It was suggested that the number of copies printed on alkaline paper that
libraries would require, in the interests of retaining permanently a wrecord
copy« (Tf cach item published, was actually very few. The implicit difficulties of
c?etermming accountability for maintaining the permanent copies of specific
titles were underscored. Technical approaches were considered (conversion of
text to film, capturing machine-readable copy, etc.) The prevailing sentiment
suggested that many books and journals are intrinsically of continuing impor-
tam?e and their utility and availability over time should not be jeopardized by
paying insufficient attention to their physical properties, including paper and
bmd}ing, and the conditions under which they are kept. Not only research
libraries of record, but libraries of many other kinds, as well as the individual
book purchaser, have a right to a sound product.

QuesTion 5 : How can the use of alkaline and durable book papers be promoted
outside the United States?

5.1 Strong and visible evidence of American concern demonstrated by taking
effective action to improve book paper and to use alkaline paper in publishing
will be the most powerful means to stimulate parallel efforts in other countries.
The fact that books and journals are an international commodity means all

countries benefit from progress in one.
5.2 It is probable that the International Federation of Library Associations

and Institutions (IFLA) should be asked to consider ways to address the topic
at the international level.

5.3 The process of developing working standards is international in essence,
and might, with time, be a force for voluntary compliance by paper manufac-
turers and publishers, worldwide. ANSI adoption of standards judged accepta-
ble by libraries alai.pdblisl'krs might expedite international action.

QuesTion 6: Can copies of books for libraries be separately manufactured?

6.1 There was little detailed discussion but an initial reading suggests that
the possibility exists, either by the original publisher or perhaps by a specialty
firm that would republish to specifications the books of many primary pub-
lishers. The prospect of binding books to library specifications by the primary
publisher also seems possible though it creates additional inventory and fulfill-
ment problems.
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ged the continued
ttee was formed to
to recom-

At the conlusion of the discussion those present encoura
pursuit of issues identified during the meeting, and a comml

. o L i ion
propose procedures for identifying objectives and options for acts t’ndin and
mend ways to arrive at acceptable standards, and to extend understanding

wider recognition of the problem itself.

Warren J. Haas
Council on Library Resources

Washington, D.C.
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'Editorial Notice

RESTAURATOR, International Journal for the Preservation of Library and Archival Ma!mal ,
will bring original papers on the subjects mentioned in the titles (including etchings and
"(‘gfa"iﬂgS), as well as reviews and news of interest to scientists, conservators, archi-
vists, and librarians.

Contributions will be accepted in English, French, or German. Abstr.acts a.nd figure
legends will be printed in these languages. Contributors not writing in their mother
tongue are particularly asked to have their manuscripts checked for linguistic and
stylistic errors.

Manuscripts should be original typescripts (not carbon copies), in double spacing and
on one side only of the paper. They must be carefully revised, as alterations in print are
expensive. The paper used must be non-absorbent. Author’s name should be accompa-
nied by the title, position and working place of the author.

An abstract of no more than 200 words should be sent with the manuscript. The abstract
should be in the same language as the article. The publisher will provide translation into
the two other languages, of the abstract and the figure legends.

Al graphs, drawings, or photographs are to be referred to as figures (abbr. Fig.) and
should be numbered in sequence with Arabic numerals. Each figure should be identified
with a figure number on the back. Any lines, numbers, or lettering that are to appear in
the illustrations should be large enough for the necessary reduction. Line drawings
should be drawn with black India ink on white paper and should be about twice the size
qf the finished blocks. Graphs can be plotted on plain white or blue squared paper; grid
lines that are to show in the engraving should be inked in black. In general, photographs
should be about 192 times the size of the final block and must be submitted as mounted
glossy enlargements showing good detail and adequate, but not excessive, contrast.
Authors should indicate in the manuscripts the approximate position of text figures.

Italics only are used for emphasis, especially for distinguishing titles of books and
papers. It is, marked in the manuscripts by underscoring:

Rcfcrcncéi within the text should be indicated by numbers corresponding to those in the
list of references. The list should be placed at the end of the paper and should eontain no
reading matter, ‘ . ’

E.g.: 1. Barrow, W. J.: Restoration methods. American Archivist 6 (1943): 151-54.
‘Aut\ho\;s alone are responsible for the opinions expressed in their papers.

50 pffﬁi‘iﬁti of each article will be sent to the author free of charge. Extra copies, if
desired; will be.supplied at a special rate. ‘ :

N

Editofs Address

Manpgcgipts and r‘ev‘icu‘rf:popie;;of ‘ﬁooksf-s:hduld be sent to the ‘é‘ditOr: Poul A.
Christiansen, Librarian. Utivérsity Library: Scientific and Medical Dept., 49
Nérre Allé, DK-2200 Copenhagen N, Denmark. ‘ B
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“The subscnptlon rate for. RE§TAURATOR has remained unchanged since
1969 in spite of an increase in the production costs for scientific Joumals of more
:than 800 %: This has’ necessitated increasing the 1979 subscription rate from
D-h' A2~ per. volume- to Dkr, 250 , making a 260 % increase in the sub-
&mptmn pnoc.,w - '

HWCW, the Sfﬁ&dﬂy mcreasmg number of subscribers will bc a stabilizing
I’Actor conmbutang to kccpmg the subscription rate at a reasonable lcvel Thus,
‘the subicr 'kate wdl re‘main for 1980 as for 1979
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