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Polyethylene Laminates

by VERA DADIC & TATJANA RIBKIN

Today, when an ever increasing number of documents to be restored is
being laminated, the importance of the reversibility of this process, i.e. the
delamination of a laminate, is growing rapidly, too. In fact, the basic prin-
ciples of restoration! require that every method be such as to permit the
restitution of the document into its original state, without any damage.

In restoring documents by lamination the first materials to be employed
(and still the most widely used) were various films based on cellulose ace-
tate,? the advantages and disadvantages of which have often been described.
The majority of these articles derives from detailed and precise experiments
by W. K. Wilson and B. W. Forshee.? It is widely known that in practice
all types of cellulose acetate films used for lamination can be removed from
the laminate by means of acetone at room temperature.

The use of polyethylene for the lamination of records is relatively re-
cent;* but polyethylene has up to the present date shown a number of ex-
cellent properties. First, the mechanical properties of the documents im-
prove significantly, while the laminates are softer and more élastic than
those laminated with cellulose acetate. The sickness of the laminated do-
cument increases only slightly. Besides, polyethylene film is more readily
available and cheaper than cellulose acetate, especially in countries where
cellulose acetate suitable for the lamination of documents is not produced.

The polyethylene is polyolefin, chemically neutral; the cold water ex- -

tract of a polyethylene film has a pH of 6.78, remaining the same even
when the film is aged. As all polyolefins, polyethylene is liable to oxidative-
degradation, due to elevated temperature or ultraviolet light (thermo-oxi-
dative or photo-oxidative degradation, the mechanism of which is essen-
tially the same). In both cases the primary products of the reaction are
hydroperoxides, changing during secondary reactions into aldehyde and
ketone groups. The products of the oxidative degradation of polyethylene
are acetaldehyde, acetone and vinyl! radicals.® So we see that neither poly-
ethylene, nor the products of its degradation, can cause damage to the
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Delaminating Polyethylene Laminates

documents, and consequently cannot accelerate the spontaneous degra-
dation process in cellulose.

During the manufacture of polyethylene the adding of a plasticizer is
not necessary, as is the case with cellulose acetate. This means that the
negative consequences of the change of the physical properties of the ther-
moplastic mass, due to the oozing of the plasticizer, are eliminated in ad-
vance, as well as the danger of the destructive action of the decomposition
products of the plasticizer. The film has little permeability for gases and
water vapor, so that it guarantees protection against atmospheric pollutants
and humidity. In addition, polyethylene is biologically considerably more
stable than cellulose acetate.

Polyethylene is now being widely used in Yugoslavia, due to the initia-
tive of E. Verona in the Library Material Restoration Laboratory of the
National and University Library in Zagreb.® In order to test various types
of cellulose acetate and polyethylene, Mrs. Verona carried out a series of
experiments, gaining decisive arguments in favour of polyethylene, which
she found to improve the mechanical properties of the records to a greater
extent, to cause only a slight increase of their volume, to be absolutely
transparent and to possess excellent chemical properties.’

As frequently mentioned in items in the bibliography 2, 4, 8, the main
disadvantage of polyethylene film is the fact that it is rather difficult to
remove from the laminate,

As the restoration workshops in Zagreb (in the National and University
Library, Archives of Croatia and the Archives of the Yugoslav Academy
of Sciences and Arts) use polyethylene in restoring newspapers, modern
records written on low-quality paper, and sometimes older, badly damaged
d'ocuments, we made a series of experiments aimed at answering the ques-
tion: is it possible to remove the polyethylene film from the laminate?
Later on we were forced to remove the film from original laminates (frag-
ments incorrectly arranged and attached when being prepared for lami-
nation). The first experiments and the consequent delamination procedure
were extremely successful, so that we consider our experience may be quite
useful for workshops using polyethylene in lamination.

It is generally known that at room temperature polyethylene is not
soluble in any known solvent. But if the temperature exceeds 70° C, it
swells and then dissolves in benzene, toluene, xylene, decalene and carbon

tetrachloride. If the solution is cooled polyethylene precipitates in the form
of white flak TR
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perature higher than 70°C. to be rather a minus. However, during the
actual delamination of the polyethylene laminates, we realized that the
whole process is in no respect more difficult than the removal of a cellulose
acetate film by means of acetone at room temperature.

The key problem to be solved before starting to explore acceptable tech-
niques of delaminating the polyethylene laminates was the choice of sol-
vent. As most organic solvents are inflammable, fast evaporating or more
or less toxic, we strove to find a solvent that would guarantee maximum
security during the process. When determining the suitability of a solvent,
our judgment was based on the qualities we regard as essential for the pur-
pose (relative evaporating rate, 1 being that of ether, which is known to be
the most volatile; boiling point; allowable concentration of vapours in the
air, with special regard to the vapour-to-air proportion, that gives rise to
explosion; flash point). All the constants quoted serve to determine the
allowable quantity of the solvent in the laboratory atmosphere, and to de-
termine the quantity of that same solvent in the atmosphere under given
working conditions. It would probably be usefull to observe some other
constants, too, but we believe that the comparison of those quoted for
certain solvents will suffice for a meritory judgment on whether a solvent
is appropriate for the purpose we describe or not. For clarity’s sake we give
a table of numerical values of the constants for acetone and all solvents of
polyethylene. 1

L p &3

g £ & R

o —_ L - <]

g Boili e L £

<3 oiling . g% 5

B Flash point -9
Solvent % point C.P E g‘ g :.S.

o C. 55 5.8 8

‘S E S .g 3 %

R 88w £ o9

8 F&.g -
Acetone 2.1 56° under -15° 200 ppm 2-13vol.%
Carbon
tetrachloride 3.0 76.7° - 50ppm  notinflammable
Benzene 3.0 80.1° -15° 35ppm 1.4-9.5vol.%
Toluene 6.1 109-111° - 7° 200ppm  13-7.0vol.%
Xylene 13.5 127 -159° 23° 200ppm  3.0-7.6vol.%
Decalyne 94.0 186 —194° 60° - -
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Delaminating Polyethylene Laminates

The data in the table suggest that decalyne would be the most suitable sol-
vent (high boiling point, low evaporating rate, the least toxic of all the
mentioned solvents, relatively cheap). However, having found in the litera-
ture more examples of benzene being used to delaminate polyethylene lami-
nates, both benzene and decalene were employed in our first experiments.
With decalyne the delamination results were the same, but the work was
simpler (due to its higher boiling point and lower evaporating rate), so we
decided to use decalyne.

The following gives a description of how we delaminated documents la-
minated by polyethylene and reinforced with Japanese tissue.

Decalyne was poured into an enameled photographic bath (which should
only be of slightly larger dimensions than the document itself, in order to
economize use of the solvent). The bath was then covered with a glass plate
and heated on an electric heater with a thermostat — as used in photography
to warm solutions. It is desirable that the heating surface be approximately
equal to or slightly larger than the bath, in order to secure a uniform heat-
ing of the bath, which should not exceed the optimum temperature. When the
temperature of the solvent (decalyne or benzene) has reached approximate-
ly 70°C., the document is immersed in the bath (under the glass plate) and
heated at this temperature for 5 minutes, or even less, while the bath is
gently shaken ( or the solution stirred in some other way). Then the docu-
ment is placed on the glass plate of the workbench, where the Japanese
tissue, together with the remains of the polyethylene film, is removed with
a scalpel. It must be noted that the evaporation of the solvent which is
rather rapid for benzene and reasonably slow for decalyne) and the cooling
of the document do not prevent one from continuing to remove the Japa-
nese tissue and the remains of the polyethylene film. As already stated,
polyethylene, if dissolved and cooled, precipitates in the form of flakes, in
contrast to the cellulose acetate, which reassumes the form of a uniform
film. If the film presents undissolved spots, the whole process can be re-
peated in the same bath. The delamination should be carried out in a fume
hood or in a thoroughly ventilated room while observing all the necessary
precautions for working with inflammable solvents, especially if benzene
is used. — At the same time we checked the effect of the listed solvents on
various inks represented on the records (printing inks, iron-gall inks,
Chinese ink, aniline inks, etc.). It has been proved that these inks dissolve
more readily in acetone and alcohol than in benzene and decalyne. Some

inks that tend to smudge in acetone remained stable in benzene, and even
more stable in decalyne.
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While removing the polyethylene film from the printed (and. sometimes
from the typewritten) documents, we had numerous opportunities to ob-
serve the same phenomenon that occurs during the delamination of cellu-
lose acetate laminates, i.e. at a higher temperature the upper layer gf tbe
ink penetrates into the film and is consequez}tly remo.ved together Wlth.lt.
This phenomenon has given rise to a restoration tecbmque kx.uo‘vx./n as »print
transfer«.! However, this fact does not at all impair the legibility of.orlgl-
nal texts and cannot be considered to represent a danger to delaminated
documents. o

In our procedure we distinguished between the lamination of records
with cellulose acetate, coated with adhesive (00088 Matte). and uncoatfed,
and with polyethylene. Thus we have had the opportunity to examine
which of the proposed methods of delamination is most suitable for each
type of laminate. . o '

In all respects, a film of cellulose acetate coated with adhes_lve is easiest
to remove. The laminate is immersed in an enameled bath, filled up t0a
level of 1 cm with acetone, thus acetone consumption depends on th.e size
of the bath, and kept there only until the paste dissolves, but the film is still
intact. Then the film can be easily removed by hand with a scalpel or a
cotton wad.

It is rather difficult to remove a cellulose acetate film that has been
attached to a document without paste. The document must be kept in ace-
tone until the whole film dissolves, and this rarely happens duripg the first
bath; usually it must be repeated twice or thrice, or a substantially larger
quantity of acetone must be used. It must not be forgotten that acetone
evaporates at a rather high rate even at room temperature, s0 tha't a signi-
ficant part of the solvent is lost. As it is toxic an.d its vapors in air are ex-
plosive a delamination using acetone must be carried out under_ a fume hood
or in a thoroughly ventilated room. Needless to say, acetone dissolves type-
written texts and many aniline inks to a rather large extent. '

Having compared the practical aspects, the advantages and the d1§-
advantages of the delamination of polyethylene and cellfllose acetate lami-
nates (the latter without paste), we came to the conclusion that both pro-
cesses are approximately equally difficult. .

All who have tried to delaminate the cellulose acetate laminates are well
aware of the difficulties arising during this process; they will und?rstan.d
our assertion that the delamination of polyethylene laminates, especially if
performed in decalyne, is not at all more complicated. In both cases, all the
precautions applicable when working with inflammable solvents must be
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observed, keeping in mind that acetone js a
volatile and toxic than decalyne,
nificant percentage of acetone is

great deal more inflammable,
even at 70°C. Due to evaporation, a sig-

lost already at room temperature, while
only a small percentage of decalyne evaporates, even at 70° C. In both cases

the upper ink layer of the delaminated printed texts is ablated — but the
legibility of the records is not impaired thereby; texts written with modern
inks are liable to greater or lesser smudging (in our experience acetone and

alcohol proved rather more dangerous in this respect). Neither solvent da-
mages the iron-gall ink texts and paper.

CoNCLUSIONS

To summarise our experience during the practical delamination of cellulose
acetate and polyethylene laminates, we conclude that:

1. The delamination of cellulose a

cetate and polyethylene laminates is
possible in every respect.

2. All the techniques of such a delamination are ra

ther complicated and
time-consuming; relatively large quantities of solvent

are needed.

3. Documents laminated with cellulose acetate film coated with adhesive
are easiest to delaminate.
4. It 1s approximately equally difficult (considering time and materials

necessary) to delaminate the polyethylene and the ce

llulose acetate lami-
nates.

5. Neither acetone nor decal
Certain inks smudge more readi
and benzene.

yne damage the paper of the documents,
ly in acetone and alcohol than in decalyne

6. In both cases the danger of mechanical damage to the records js equal.

ABSTRACTS

The article describes experience in delaminating cellulose aceta
ethylene laminates, stressing the delamination of the latter.
laminates can be delaminated at 70° C, because polyethylene

te and poly-
Polyethylene
does not dis-
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solve in any known solvent at room temperature. From .the wide rangetlcl)i
solvents, the authors chose benzene and decalyne. Hz.wmg cor‘nﬁar}e1 he
complexity of the delamination of polyethylene laminates with tha f
cellulose acetate laminates, the authors conclude Fhat. they :1rle1 allpproxx
mately equally difficult. Much simpler is the delamination of cellulose ace
aminates with paste. '
mt';l'lle solvents menpt)ioned do not damage paper. Some inks smﬁdg; lmor.e
readily in acetone and alcohol than in decs.zlyne and benzer‘ne. T fe elaml
nation is always accompanied by the ablation of. a very thin sur ace ay}ir
of the printing ink (this phenomenon is the ‘bf’ms of the res.tmia(;lon tect-
nique called »print transfer«), but the probability of mechanica amﬁgf 0
documents does not depend on whether they are polyethylene or cellulose
nates. '

ac'eIt’;Ze::trir:le concludes that it is in every respect possible to delaminate the
polyethylene and cellulose acetate laminates.

ABTOpPEBI ONMKCBHIBAIOT NPAKTHYECKHE HAHHLIE O OEJIAMHHALMH (OTCTpaj{CHI/IH)
MJIACTUYECKUX ITIIEHOK ¢ JOKYMEHTOB JIAMUHHPOBAHHBIX AallCTATHOM leJi-
JIF0JI030# M MOAN3THIIeHOM. [JlaBHOe BHHMaHKUe obpaiaeTcs Ha MOJIMITHIIEH.

JenaMuHanus JOKYMEHTOB TOKPBITBIX MOJHMITUIIEHOM OCYLIECTBIISETCA le:l
NOBBILIEHHOH TeMOepaType, T.K. TIOJIM3THJIEH HE PAaCTBOPUM NP KOMHATHOM
TeMIIEepPaType HA B KAKHX N3BECTHBIX PACTBOPHTENSAX. )

OT pa3sHbIX PACTBOPHTEJICH aBTODPHI IS MCNBITAHUK ymoTpeOmim Genso
(6ennen) ¥ nexanuH, BeH30J UCHBITANH NOTOMY, YTO OH Yalle BCEro yrnOMM-
HaeTcs B JuTepatype. JleKajMH HCHOBITANM M ynoTpeOJsdioT MOTOMY YTO IO
CBOMM CBOMCTBaM JIy4yiue€ BCEro NPUIOACH IS ACJIaMUHALIMH.

Mo ClIOXHOCTH npoueca, AeJIaMHUHALUA JOKYMEHTOB HOKprj'bIX HOJIU3TH-
JIEeHOM NpPUOIM3UTENBHO OAHHAKOBA C OTCTpaHeHHCMv aneraTHoH ui:nmonoam.
(JenamMuHands HOKYMEHTOB MOKPBITBIX alETATHON LENII0J030H ¢ Kheem

€.
mi;{:;:g:g:?e:zzs ;BTopaMu pacTBOpHTEeNIH He BpeaaTr Oymare. OmNbIThI
NoKa3aT¥ YTO HEKOTOphbie COPTAa YEPHUI MeEHee PacTBOpHMbI B OcH30JiE U
neKajguHe 4eM B cnupTe H atteroHe. Ilpu xaxnoii nenahfnmunaunu apjseTcs
BO3MOXHOCTb TIEPeX0Ja MHHUMAIBHOIO C/IOA II€YaTHOH KpAackd Ha MJICHKY.
Mexay TeM 3TO He YMEHbIUAET YETKOCTb M 4HUTAEMOCTDb HaneanaHHoroB
JNOKyMeHTa. BO3MOXHOCTE MEXaHHYECKOro MOBPEXACHHS uoxymez;Z:OK
npouecce AeJaMHHALMK OJHAKOBA MPH BCEX COPTax ynoTpebJeHHBIX N .

Takum o6pa3oM JeJaMHHALMA JOKYMEHTOB MOKPBITHIX KakK aLeTaTHOH

LeJITI0N030M TaK U MOJHATUIICHA BNOJIHE OCYLUECTBUMA.
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Evaluation of Langwell’s
Vapor Phase Deacidification Process

by R.N.DUPUIS
J.E.KUSTERER, Jr. & R.C.SPROULL

The seriousness of the problem of deterioration of acid papers is well
known to librarians, archivists and conservators, though unfortunately not
to most members of the general public. The economic and cultural value
of a simple, inexpensive method of deacidifying whole books as well as
loose papers would be huge and probably incalculable. o

A tantalizingly simple method of achieving such deacidification is by the
use of an alkaline gas which would penetrate the pages of a book and
permanently neutralize the acid. Such a process has been proposed by W H.
Langwellt-2 and has created much interest on the part of those directly
concerned. '

The Langwell process comprises exposing paper in books or as separate
sheets to the vapors from CHC (cyclohexylamine carbonate). The CHC
may be used in the form of pellets or granules, either in the loose fc?rm or
as sachets, or as interleaving sheets impregnated with CHC. Details are
given in references 1 and 2. ‘ o

The W. J. Barrow Research Laboratory of Richmond, erglnla, as a part
of the research program sponsored by the Council on Library Besources,
has made a technical evaluation of the Langwell process using CHC
obtained from Russel Bookcrafts of Hitchin, England. A summary of the
results follows.

The objectives of the evaluation were: .

1) to determine whether treatment of acid paper by exposure to CHC
vapor would raise the pH above 7.0, the neutral point; 2) to dcter.mme the
permanence of pH change and the effects on the physical properties _Of the
paper treated, both at ambient conditions and after accelf.:rated ageing at
83°C. and 3) to evaluate the physiological hazards which may be. en-
countered by anyone who may be exposed to CHC and the vapors arising
therefrom.
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Evaluation of Langwell’s Vapor Phase Deacidification Process

There is no doubt that exposure of acid paper to vapors from Mr. Lang-
well’s CHC process, under properly controlled conditions, will raise the pH
of the paper. The degree of pH increase will depend on the method of
application. From our own observations, and those of others,? it is apparent
that penetration of CHC vapor is indeed limited. It is therefore quite
necessary to have an adequate exposure of the book papers to the CHC
vapors to insure that all pages are neutralized.

Because of this fact, and since Mr. Langwell is quoted that “deacidifica-
tion cannot go too far*? with CHC, we exposed several types of paper in
the form of individual strips to CHC vapors in such a way as to maximize
the opportunity of the process to achieve the claimed results.

We chose five types of papers for our experiment. They were composed
of: (a) chemical wood; (b) chemical wood containing long cellulose fibers;
(¢) 50%b rag and 50 chemical wood and (d) 1009/ rag at two initial pH
values. These papers ranged in initial pH values from 4.4 (acidic) to 7.3
(slightly alkaline). The sample papers were placed in a large, rigid plastic
containment vessel with powdered CHC placed in locations above, below
and on two sides of the vessel. Since CHC has a low vapor pressure, a
slowly revolving fan was mounted inside the vessel (the motor portion of
the fan was located outside the containment vessel to avoid any possible
increase in temperature from the motor heat). This procedure insured
complete exposure of the papers to the circulating vapor. The vapor treat-
ment continued for 55 days at room temperature (approx. 24°C.).

The individual who conducted this experiment reported that exposure
to the vapors not only was very obnoxious because of the odor, but also
that he experienced incipient nausea and dizziness.

After the papers were removed from the treatment vessel, they had
obviously lost much of their brightness and the acidic papers had yellowed
considerably. This loss of brightness was in part due to destruction of
fluorescent brightening materials added to many papers during manufac-
ture.

The pH of the five selected types of paper before and after treatment,
including periodic pH determination during the accelerated ageing cycle
at 83°C., is recorded in Table I.

It can be seen from this Table that CHC treatment increased the initial
PH and that this pH decreased relatively slowly during 12 days of heat
ageing at 83° C. The lowest pH observed after this heating period was 6.7
from a paper which had an initial pH of 4.6.

The change in brightness after treatment as well as the brightness diffe-
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TaBLE I: pH of CHC treated and untreated samples after heat-ageing at 83°C.

2days 4 days 6days 8 days 10days 12 days

Unaged

Furnish

Sample no.

44

4.4

4.5 4.5 4.5 4.4

44

Chemical wood

pH before

44

treatment

71 6.9 7.0 6.8 6.9 6.8

73

pH after

treatment

4.4 4.4 4.4

4.5

4.6 4.4

4.6

Chemical wood

(long fiber)

pH before

47

treatment

7.1 6.9 71 6.9 6.9 6.7

7.3

pH after

trearment

4.8

5.0 4.6 4.6 4.6 4.7

5090 rag 5.0

pH before

50

50%/ chem. wood

treatment

71 6.9 6.9 6.9 6.9 6.8

7.3

pH after

treatment

4.7

4.8

4.8 4.8

4.7 4.7

4.7

100%% rag

pH before

53

treatment

6.8

7.1 71 6.9 6.9

7.3

7.6

pH after

R. N. DyPuis et al.

treatment

7.3 7.7 7.4 7.6 7.7 79

7.3

10096 rag

pH before

56

treatment

9.1

9.1

8.7

9.5

9.0

9.3

9.2

pH after

treatment

(One pH determination was made for each ageing period, the samples being cut from several randomly selected tear sheets).
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Evaluation of Langwell’s Vapor Phase Deacidification Process

Brightness of CHC treated and untreated samples after heat-ageing at 83° C,

TasLE 11

152

Average brightness (%o reflectance)

No. days heat-aged at §3° C.

Treated
Control

Untreated

Control

Furnish

Sample no.

12

10

70.0% 67.6%% 68.3% 66.7 % 66.19%0

69.1%,

Chemical wood 80.4 %0 71.7 %

44

65.9%

67.8%0 65.3% 66.6 %0 64.19%,

68.6 %0

Chemical wood 82.39% 71.8%

47

71.3%, 69.4 %0 69.6%0 68.6%0 68.7 %0

71.0%

74.4%

84.2%

509/ rag,

50

50%/o chem. wood

73.4%%

75.7 % 74.0% 75.7 %% 73.1%

76.2%,

79.9%

85.0%

100%0 rag

53

86.8 %% 86.29%0 85.5% 85.3 % 84.8 0/

86.8 %0

87.8%

89.1%

100%0 rag

56

This table indicates a deterioration in brightness due to treatment of paper with CHC and further deterioration of brightness upon

ageing of the treated samples.

(Five samples of each paper were tested for each of the ageing periods recorded).

R. N. DuPuis et al.

rences observed during the ageing cycle of the treated papers is indicated
in Table II. The measurements were made by a reflectometer which deter-
mines the surface reflectance of light.

It should be noted that the pH in all the types of paper treated was 10.0
to 10.3 immediately after treatment. The unaged but treated pH reported
in Table I was that pH measured after about 6 months storage in a sealed
container after removal from the treatment vessel. The delay between
paper treatment and paper testing was because of the necessity of purchase
and installation of a fume hood which would carry off the obnoxious and
toxic vapors resulting from handling and testing of the CHC and the
materials treated with it.

In determining the pH of the CHC-treated papers, it was noted that one
of the papers, sample no. 47, which was heavily sized with rosin, sank
immediately to the bottom of the water in the pH test beaker while the
untreated control sample floated and remained difficult to wet. Perfor-
mance of the Minnesota and Ontario Size Test (a standard test to determine
the effectiveness of rosin sizing) indicated that the CHC treatment had a
deleterious effect on rosin sizing.

As to the effect of the CHC treatment on fold endurance and tear resi-
stance, Tables III and IV give the data on the basis of test results and
subsequently plotted regression lines. Also indicated is the percent retention
of fold endurance and tear resistance after heat ageing of treated and un-
treated samples. It can be seen that the CHC treatment increased the per-
cent retention of fold endurance and tear resistance (after 12 days of ageing
at 83° C.) in most cases. The increase of retention was quite substantial in
most cases, especially for the acidic, all-wood pulp papers.

To understand the chemistry of the process better and to determine
whether toxic cyclohexylamine could be generated upon exposure to air
(which contains water vapor except under extreme and abnormally arti-
ficial conditions), an additional experiment was performed. Pure CHC is
chemically neutral and counteraction of acid conditions in paper logically
requires a chemical reaction of CHC with water or water vapor (hydro-
lysis) to generate cyclohexylamine, which is an organic alkaline substance
capable of deacidification.

The experiment used the following procedure. Air saturated with water
at room temperature was passed over powdered CHC and the effluent air
was passed through a gas scrubber to dissolve any cyclohexylamine which
might have been formed.* A mild alkaline oil was collected when a con-
centrated inorganic alkaline extracting solution was used. The extracted
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Evaluation of Langwell’s Vapor Phase Deacidification Process

material had a boiling point of 135°C., which was only 0.5° C. different
than the reported boiling point of 135.5°C. for cyclohexylamine. The
material was shown to be a primary amine by application of the Hinsberg

TasLE IV: Percent retention of treated and untreated samples
after heat-ageing 12 days at 83° C.

% RETENTION

Sample no. Fold Before CHC treatment After CHC treatment

44 M.D. 239, 720
C.D. 369% 959,

47 M. D. 66 % 829/
C.D. 509 99 %/4

50 M. D. 529/ 849%/o
C.D. 79 % positive slope

53 M. D. 76%, 909/
C.D. 899, 86°%0

56 M.D. 899y 79
C.D. positive slope 889%/o

% RETENTION

Sample no. Tear Before CHC treatment After CHC treatment
44 M.D. 690 96 %0
C.D 90% 96 %/o
47 M.D. 78%% 99.6%
C.D. 77 % 1009/
50 M.D. 85%p 959/n
C.D. 860/ 99 %
53 M.D. 899/ 97°%
C.D. 89% 99 %
56 M.D. 99 % 98 %o
C.D. 99/ 99%
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test (a standard test to indicate the presence of primary amines).>® Infrared
spectra of the dehydrated oil and nuclear magnetic resonance spectra of
solutions in water and heavy water (D20) further pointed to the presence
of cyclohexylamine.

Final confirmation of the presence of cyclohexylamine was obtained by
preparation of the phenyl thiourea derivative, which melted at 147.5° C.
This value was also within 0.5°C. of the melting point recorded in the
literature as 147° C.8 The melting point of a mixture of the known phenyl
thiourea derivative and that of the unknown material showed no depression
of melting point, which is the classical proof of identity of organic solids.?*

We therefore conclude that cyclohexylamine can be, and probably is,
formed from CHC under normal conditions of use.

PuysioLocicaL CONSIDERATIONS

As indicated above, we were concerned that CHC itself might be hydro-
lyzed by the moisture in the air and in paper to cyclohexylamine. This was
predictable on the basis of reactions of organic carbonates (i.e,, CHC) with
water. Since we proved that toxic cyclohexylamine was formed under con-
ditions simulating those in libraries, it is appropriate to discuss literature
references on the physiological effects of cyclohexylamine under the con-
ditions to which librarians and others would be exposed if CHC were used
to deacidify books.

In the first place, both CHC and cyclohexylamine have a very disagree-
able (fishy) odor. This may be due primarily to the cyclohexylamine itself,
since we have no assurance that the samples of CHC obtained from Russel
Bookcrafts of Hitchin, England were absolutely pure. This would create
an unpleasant atmosphere not only for those handling the material, but
also in the stacks of books treated with CHC.

Cyclohexylamine is reported to cause nausea and skin irritation.” % 13. 14,
16,17,18,20.21, 22 Nauseous effects were noted by some in our laboratory who
were exposed to the vapor of CHC. We experienced no skin irritation
because we were careful not to expose the material to skin. Eye irritation
has also been reported as a result of exposure to amine vapors.

More importantly, chronic and acute toxic effects have been observed in
experimental animals exposed to varying concentrations of cyclohexylamine
vapor, sometimes resulting in death. The most complete references on this
subject are by G. V. Lomonova,® " who reports that the minimum lethal
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dose of inhaled cyclohexylamine vapors for albino mice and rats is 0.1
milligram per liter and 4.3 milligrams per liter respectively, and the
maximum tolerated dose is 0.05 milligram per liter and 1.8 milligrams per
liter respectively. Lomonova tentatively suggests a maximum permissable
concentration of 0.001 milligram per liter of cyclohexylamine in work
areas. This author further suggests that handling, inhalation of vapor, skin
painting and gastric administration will be harmful. Specific effects on
individual organs are also given.

Since these hazardous limits could conceivably be reached during hand-
ling of CHC and subsequent deacidification of books by the prescribed
method, serious doubt is cast on the safety of its use in accordance with
Langwell’s suggested procedure.

Other references to the toxic effects of cyclohexylamine are given by
Rosenblum and Rosenblum;!®14 Legator, Palmer, Green and Petersen;"
Yamamura, Lee and Dixon;!? E. R. Plunkett;!® Paustovskaya and Rappo-
port;!® Rappoport, Paustovskaya and Lyadenko;!® The Merck Index;"
Medical World News;!? Industrial Hygiene and Toxicology;?* N. M. Glea-
son, R. E. Gosselin, H. C. Hodge and R.P. Smith;?! Handbook of Pois-
oning.??

The following cautionary labeling for containers of cyclohexylamine cat-
bonate (CHC), based on currently available data, is reproduced by per-
mission of John H. Scharmann, Assistant to the Director, Division of Case

Guidance, Bureau of Compliance, Food and Drug Administration, Depart-
ment of Health, Education and Welfare:

“On the main panel:

‘DANGER - MAY CAUSE BURNS TO EYES,
SKIN, AND MUCOUS MEMBRANES.’

On an alternate panel:

‘Contains cyclohexylamine carbonate.

Use only in well-ventilated areas and avoid breathing vapors.
Wear rubber gloves when using.

Do not get in eyes, on skin, or on clothing.

In case of contact, flush thoroughly with water.

For eyes, get medical attention.

If swallowed, give large amounts of citrus juice or dilute

vinegar and call physician immediately.

Keep out of the reach of children.” ”
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For the special ‘interleaving’ paper impregnated with cyclohexylamine
carbonate, we would recommend the following cautionary labeling:

On the front panel:
‘WARNING - IRRITANT’

On an alternate panel:

‘Contains cyclohexylamine carbonate.

Use only in well-ventilated areas and avoid breathing vapors.
Wear rubber gloves when using.

In case of contact with eyes or skin, flush thoroughly with water.
For eyes, get medical attention.

Keep out of the reach of children.” ”

At the time of receipt of the above advice from Mr. Scharmann, the safety
of cyclamates as artificial sweeteners was being questioned by the Food and
Drug Administration. Subsequently, the use of cyclamates has been severely
restricted by the FDA. The chemical suspected to be the cause of the hazard
is cyclohexylamine, which apparently can be formed in the body after
ingestion of cyclamates. Intensive research on the toxicity of cyclohexy-
lamine is under way.

We therefore sought the opinion of Dr. Leo Friedman, Director, Divi-
sion of Pharmacology and Toxicology, Bureau of Science of the Food and
Drug Administration on the hazards of exposure to cyclohexylamine, which
we have shown to be present during and after use of the Langwell process.
Dr. Friedman’s reply was as follows:

”Cyclohexylamine has both carcinogenic and mutagenic potentian, is
more harmful than many other amines, and prudence dictates that ex-
posure to cyclohexylamine be avoided. There is as much concern with the
potential hazards of exposure to cyclohexylamine by inhalation and skin
contacts as by ingestion.”

CONCLUSIONS

1. CHC treatment of separate sheets of various types of papers increased
the pH of book papers.

2. CHC treatment increased the percent retention of fold endurance and

tear resistance over untreated samples after equivalent heat-ageing cycles.
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3. CHC hydrolyzes to cyclohexylamine, an odorous and toxic chemical,
on exposure to moist air.

4. The CHC treatment appeared to destroy the effect of rosin sizing.

5. The CHC treatment decreased the brightness and fluorescence of
papers treated.

6. Even if more extensive tests showed that the CHC treatment pene-
trated all pages of a book reasonably uniformly and no other harmful
effects resulted, the toxicity of cyclohexylamine would seem to cast serious
doubt on the feasibility of the process despite indicated advantages of in-
creased pH and increased percent retention of fold endurance and tear re-
sistance. It is, therefore, suggested that the users or potential users of the
Langwell vapor phase deacidification process form their own opinions on
the precautions they must take, not only to insure adequate deacidification,
but to avoid possible health hazards to themselves and to those who handle
treated books and papers.

ABSTRACTS

The objectives of the evaluation of the W. H. Langwell Vapor Phase Deaci-
dification process were: 1) to determine its effectiveness; 2) to determine
the stability of the pH change due to cyclohexylamine carbonate (CHC)
treatment; 3) to evaluate the effects of treatment on the physical properties
of paper and 4) to investigate the physiological properties of this potentially
hazardous chemical — cyclohexylamine carbonate.

Included in our evaluation was the CHC treatment of several represen-
tatives types of paper. A description of the types of paper selected for
treatment and the results of pH change are shown in Table 1. It should be
noted that CHC treatment did increase the pH of acidic and non-acidic
paper, in our experiments, but the degree of change probably depends
upon the method of application and length of treatment time.

Following thorough CHC treatment, electronic brightness measurements
were made revealing that the treatment had caused significant brightness
loss and considerable yellowing of acidic papers. The effect of treatment on
rosin sizing was also determined at this time. Table II shows the percent
reflectance of treated and untreated paper surfaces during the subsequent
heat-ageing cycle.

Evaluation of physical properties (fold endurance and tear resistance) of
treated samples compared to untreated samples before, during and after
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heat-ageing at 83° C. for 12 days is reported in Tables III and IV. Results
of this evaluation showed that CHC treatment had no harmful effect on
the paper before heat ageing and that the treatment increased the percent
retention of fold endurance and tear resistance after heat-ageing.

Through the use of the infrared spectrophotometer and' the nuclee.tr
magnetic resonance spectrometer and by application of classic systematic
organic chemical analysis, our laboratory concluded that cyclohexylamine
carbonate is hydrolyzed by atmospheric moisture to form cyclohexylamine,
which possesses carcinogenic and mutagenic potential.

Reported herein are the results of an intensive literature search conducted
by this laboratory concerning the toxicology of cyclohexylamine.

The toxicity of cyclohexylamine concluded from our literature search
was confirmed by correspondence with the Food and Drug Administration.
A statement by the director of the Bureau of Pharmacology and Toxicology
is recorded in this report.

In general, our findings indicate that treatment with CHC provided
adequate deacidification and prolonged the retention of acceptable physic.al
properties of acidic and non-acidic paper. However, the treatment did
result in destruction of rosin sizing, decrease in brightness and yellowing of
acidic paper.

In addition, CHC has a disagreeable odor and precautions must be taken
to avoid hazardous effects which may be encountered by those who handle
CHC or books and paper treated with it.

Onenka MeTona peanuauduxauu (yAaleHHs KHMCIOTHOCTH) MOCPEACTBOM
napoo6GpasHoii ¢a3bi, npeanoxennoro B. X. JlanrsiannoM, npoBoaunack ¢
nensio ompenenennsa: 1) 3pdeKTHBHOCTH MeTona; 2) CTOMKOCTH W3MEHEHHMs
pH B cBi3m ¢ obpaboTkoii yriekuciabiM wukiorekcunamuiom (CHC); 3)
BausAHMA oOpaGoTkn Ha ¢u3umueckue croficTea Gymaru; 4) nccienoBaHus
(U3nONOrMYeCKUX CBOKCTB 3TOTO MOTEHUHAIBHO ONACHOrO XMMHKATa — yrie-
KHCJIOTO IIHKJIOreKCHJIaMUHA.

Hainy ucciefoBaHis BKMouanu oOpaboTky psana pasHOBHAHOCTEH Oymarn
nocpeacteoM CHC. Tabnuma 1 maet onucaune pasHOBMAHOCTEH Oymarw,
NOBEprHYTHIX 06paboTKe, n AOCTHTHYThIE H3MeHeHus pH. Crenyer oTMeTuTs,
YTo COriacHo HawuM ucnbiTaiusaM obpabotka CHC ysenuyusaet pH kucmor-
HOM M HeKUCNOTHOH Gymard, oanako cTeneHb u3meneHus pH BeposTHO 3aBu-
CHT OT TEXHOJIOTHH H IUTHTEJLHOCTH 06paboTkH.

Mocne TinatenbHoit o6pa6otku CHC npoBOAMIMCE SJIEKTPOHHBIE M3Mepe-
HHS SPKOCTH, KOTOphIE NMOKa3aju, 4To o6paboTka Bbi3Bana 3HAYHTENLHYIO

161



Evaluation of Langwell’s Vapor Phase Deacidification Process

TNOTEPI0 APKOCTH H CHABHOE MOXKCNTEHUE KHCIOTHOH Gymarn. OnHospeMenno
ONpenessUIOCh BIUsHUE 06paboTKH Ha KaHU(DOIbHYIO npokneiky. TaGmuma 2
AAET MPOUEHTHOCTE OTPAXKEHHs NOBEPXHOCTE y 06paboTanHHOM 1 HeoOpabo-
TaHHOH 6ymaru B TeueHHe NOCJAEAYIOIErO TEMIOBOrO CTapeHUA.

Tabauup: 3 1 4 naOT OLUEHKY GH3MKO ~ MEXaHHYECKUX CBONHCTR (cToltkocTu
npu neperude (danbuoBKe) M CONMPOTHBIECHUS paspriBy) 06paboTaunLIX 06-
Pa3UOB MO CPABHEHUIO ¢ HEOOpaboTaHHBIMH, Kak 1O, Tak M BO BPEMS M IOCIe
TCIJIOBOTO CTapeHus B TeueHue 12 nHeit npu TemnepaTtype 83°C. PesynbraTs
OLICHKH MOKAa3bIBalOT, YTO0 06paboTka CHC He okasmiBaer BPEIHOrO BIHSHHS
Ha OyMary 10 TeIJIOBOTO CTAPEHHS M YBEIHYMBAET NMPOUEHTHOCTHL CTOHKOCTH
TNpH $aNbLOBKE M CONPOTHBIICHHE Pa3phiBy Gymarw, IOABEPrHYTOM TennoBOMy
CTapeHuo.

Wcnonesys mngpakpacueiit criektpodotomerp u CNEKTPOMETDP sIEPHOrO
MAriUTHOIO PE30HaHCA, & TaKXKe IPHMEHAA KIACCHYECKHI MeTox CHCTeMa-
THYECKOro OPraHHyeckoro aHanu3a, Halla JIaGopaTopus NpHUINa K BeIBOIY
4TO YTJIEKHCIIBIH UMKIOTEKCHIAMHMH THAPOJHU3YETCS aTMocdepHoii Biaroii c’:
06pa30BaHHEM UMKJIOTeKCHIAMUHA, 0bJ1aaKoIIEro KaHUEePOreHHbIM 1 MyTa-
TeHHBIM NOTEHIHAIOM.

Ilpu 3TOM naroTcs pesynbTaThl HHTEHCHBHBIX JINTEPATYPHBIX UCCACAOBAHUI
MO TOKCHKOJIOTMH LHKJIOTEKCHIAMHHA, NPOBENEHHBIX HaLuell naGopaTopueit.

ToxcuunocTs nuxnorexcunamuna, nokasannag na OCHOBaHHHU JIUTEPATYPHBIX
DAHHBIX, TIOTBEPKAAETCA M HALlell MEPEemUCKOil ¢ HAenapramMentoM nuinepoii
TIPOMBILINEHHOCTH H JIekapcTBeHHOro chipbst C.IIA. K HallleMy OTYeTy mpH-
JIOXKCHO 3afBICHUE AMPeKTOpa Bropo no dapmokonorny u TOKCHKOJIOTHH
C.ILA.

B ocHoBHOM, Hame wuccnemosanue TTOKa3epIBAET, 410 06paborka CHC
06e3neunBaeT NOCTATOYHYIO AcanBINUKATKIO ¥ TIPOJIeBaCT CPOK COXpane-
HUSL YNOBJIETBOPUTENLHBIX (PU3HKO — MEXaHHYECKHX CBONHCTB KHCJIOTHOi M
HeliHCJIOTHOﬁ Oymaru. OnHaxo, 06paboTka BbI3bIBAET paspymesse kanugpob-
HOH NPOKJIAIKK, YMEHbILCHHE APKOCTH 1 NOXKENTEHHE KHCIOTHOMN 6ymarn.

Kpome storo CHC o6nanaer HETIPUATHBIM 3aNaxoM M TpebyeT npHuATHS
MEP IPEAOCTOPOXHOCTH BO M3BekaHHe ONACHBIX NOCHEACTBHH s an,

pabotaromux ¢ CHC mwm ¢ xuuramu u 6 i
YMarod, mnoage -
6otke CHC. [BEPTHYTHIMA 06pa
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A.

Tear-resistance Instrument

by A. ARAD

Every restorer is aware of the necessity to measure physical properties of paper,
in order to achieve some measure of quality-control of the materials and the
methods he applies. The high price of most measuring instruments makes their
acquirement impossible for the majority of restoration workshops and thus
physical tests remain beyond the reach of the average restorer. Yet, many re-
storers have both the inclination, and the ability to solve the problem of in-
struments by »Do it Yourself« methods. Of course, the instruments produced
this way are inaccurate and unsuitable for research work, but they are more
than sufficient for comparative work and for »quality-control« of materials and
methods. This viewpoint brought me to construct the instrument described

below.

TEAR RESISTANCE MEASUREMENT — THE ELMENDORF INSTRUMENT

Tear resistance of paper is usually measured by the Elemendorf instrument.
That instrument is a pendulum-type instrument working in the following way

(Fig. 1):

Left part of the figure:
A Scale

B Friction pointer

C Release

D Pendulum

Right part of the figure:

A Moving clamp 8
B Knife
C Fixed clamp A,
D c
A 8
FIG. 1. A schematic representation of the usual Elmendorf tear-tester.
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Tear-resistance Instrument

A strip of paper is clamped between two clamps, one of which is fixed and
the second attached to a pendulum. At the beginning of the measurement the
two clamps are parallel and close to each other, and the pendulum is held in
place by a spring-type release. The paper, which always has the same width,
is clamped in place and a cut of a fixed length is made in it, in order to facili-
tate the beginning of the tear; when the release is operated and the pendulum
swings, pushing with it a pointer having the same axis as the pendulum but
having a certain friction with that axis. The friction is adjusted in such a way
that the pointer is pushed to the farthest point to which the pendulum reaches,
but does not return. In this way the pointer remains at a point corresponding
to the highest point reached by the pendulum, and by a suitable calibration
the energy dissipated in tearing the paper strip can be calculated.

FIG. 2.

An ideal pendulum -

to explain the computation
of energy dissipation.

Let us consider the principle involved in the pendulum type instrument. A
mathematical pendulum (Fig. 2) (i.e.: a mass m hanging on a weightless arm
fixed on a friction-free axis o) if moved to a point A at a height h from equili-
brium position B, acquires a potential energy of mgh relative to the equili-
brium. When the mass is released the pendulum begins to move until it reaches
the point C which will again be at the height h, due to the law of the conset-
vation of energy. If a certain amount of energy is dissipated in the movement
(by friction, or by tearing of paper) the pendulum will reach a point D which
will be at a smaller height h’. As the initial energy was mgh and the final is
mgh’ the energy dissipated is: mgh—mgh’ = mg (h-h’). Thus, the dissipation
of energy is directly proportional to the difference between the initial and final
height of the pendulum.

Thus a tear instrument constructed so that friction is negligible compared
with the force needed to tear the paper can be easily calibrated.
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CONSTRUCTION OF THE SIMPLE INSTRUMENT

A pendulum-type tear tester is obviously one of the simplest possible instru-
ments and therefore it is one of the first I attempted to construct. The follow-
ing modifications were made in the Elmendorf instrument in efforts to achieve

maximum simplicity:

a) Placing of the clamps

Instead of placing the clamps somewhere along the arm of the pendulum, they
were placed at the axis of the pendulum. This was not only because of con-
structional problems, but also because in this way the tearing motion is more
similar to tearing by hand (Fig. 3). It has the additional advantage that the
forces involved are smaller, and thus a more accurate release mechanism (such

as an electromagnetic release) is possible.

a Elmendorf at beginning A——"
of tear \
b Elmendorf at end of tear x/
¢ Modified instrument at
beginning of tear

d Moadified instrument
at end of tear

b d

FIG. 3. The difference in tearing of paper by the Elmendorf and the modified instrument. The
Elmendorf tears the strip while it is moving along an arc far from the axis; in the modified
instrument the axis of rotation is in the middle of the tear-line on the strip (c, d).

b) Substitution of the pointer with a recording pen

Instead of the friction pointer, a pen (or a pencil) was introduced. This has
the following advantages: it is simpler to construct (see details in Fig. 4) and
the results are recorded on simple millimetric paper. In addition, the recording
system is more convenient, as it is possible to translate the results into numbers

167



Tear-resistance Instrument

after a series of measurements was completed, and thus the possibility of errors
in writing down results is diminished. Furthermore it is possible to recheck
results from the paper after some time.

X

.— A
FIG. 4. The pen which substitutes the friction pointer.

A Pen clamp B Pen C Spring pushes the pen to the chart
D Pendulum E By moving the catch along the dotted line the pressure
of the spring may be adjusted

¢) Release mechanism

Although the simplest release mechanism (Fig. 5) suffices for most measure-
ments, better repeatability might be achieved by using a simple electromagnet
as a release (Fig. 6, Table 1).

FIG. 5.
Hand-release of the pendulum.

A Release
B Pendulum
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FIG. 6.
The electromagnetic release

A Pendulum
B Iron (attached to the pendulum)
C To switch (12 V) E l::l
D Electromagnet
TasLE 1: Repeatability of hand and electromagnetic release at »no load«
(See explanations of factors in Table 2)
Reading Electro d de Hand d g
no. magnetic
1 67 — 1.4 1.96 68 +1.7 2.49
2 68 —0.4 0.16 66 —0.J3 0.09
3 68 —0.4 0.16 66 -03 0.09
4 69 + 0.6 0.36 65 —13 1.69
5 69 + 0.6 0.36 66 —0.3 0.09
6 69 + 0.6 0.36 68 +1.7 2.49
7 69 + 0.6 0.36 67 —0.7 0.49
8 68 —0.4 0.16 65 —13 1.69
9 69 + 0.6 0.36 66 —03 0.09
10 68 — 0.4 0.16 66 — 03 0.09
68.4 - — 66.3 — -
M 0.60 0.82
A 2 3
o3 0.67 1.02
CVY%, 0.98 1.52

The construction of the instrument is simple enough as can be easily seen from
Fig. 7.
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0 FIG. 7.
N M A general description of
L | the modified instrument.
K
7, H
N A% AR
N a \ ( b G
& N AR
™ ; i
o SESSSNIAN :
Wy o ¥ 1 Sy -
i 3 Ny .
RN SSRSSSNVESSSStdss ;
T N NN RS
iy NN\
NES SNSSNSANENRFaRES
NN
NN SN NN NN AN ASSRRS °
N NI RIN TR
syaS [~ ‘-" l\‘ ~
NS L VAR =
SSSSSSSvanE
SSNNANANY Ny ‘
P
N
SSSNSNNNERRNS
A Base \=.~.... I~
RSN
N
B Pen ~.~=~ Ny B
(for details see Fig. 4) ‘.E t\"
C Weight (made from iron to be . 3
held by and electromagnet)
D Chart (millimetric paper)
E Hand release A
F Electromagnetic release
G To current (12 V.)
H Pendulum I Bearing house (brass) K Moving clamp L Winged nuts
M Fixed clamp N Fixed clamp arm O Plastic rule (to hold chart in place)

INTERPRETATION OF RESULTS

The results on the millimetric paper (Fig. 8) are in millimeters of difference of
height. Because of various forces (friction between the pencil and the chart,
friction at the axis of pendulum, etc.) the pendulum does not swing to its
original height, but to a lower »no load« height h. When a strip of paper is
clamped and torn, the pendulum reaches a height of hponly. The heights are
measured from the lowest point described by the pen on the paper.
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By attaching a fine spring balance to the point where the pen is attached to the
pendulum, the weight w at that point may be measured and the pendulum may
be regarded as a mathematical pendulum with the mass m where w=mg.
(This was in fact done and the pendulum constructed is equivalent to 50 gr
suspended at 14 cm from axis). The friction may be disregarded because of the
following (assuming that the friction is constant):

1. The energy dissipated when no paper is clamped, when the initial height is
h¢ and the final »no load« height is h is: w (h; — h). This is the energy
dissipated because of friction.

2. With paper clamped in it is: w (hy — hyp)

3. The difference is:
w (hy — hp) — w (hy — h) = w (hy — hp —h; + h) = w(h — hyp)

For relative measurements, defining a paper which dissipates exactly all the
potential energy to have a strength of 1009, we may define the relative
strength Epby:

W(h’_‘hp)_ h_'hp . - h—hp
W i or: EpY% = —5 X 100

Er =

This depends of course on the weight and length of the pendulum but is quite
sufficient and convenient as long as the instrument remains unchanged.

PROCEDURE

a. The paper to be tested is cut into strips 2 cm wide. No initial tear is made.

b. The pendulum is released at least 6 (preferably 10) times without paper to
determine h.

c. The strips are clamped one after the other and the pendulum is released.

Care should be taken to move the millimetric paper at least 2 mm to the left
before each new reading is made (so that the arcs drawn are separated). At
least 6 (preferably 10) readings should be made.

A series of tests with various papers indicates satisfactory repeatability
and reasonable sensitivity of the instrument. I have chosen two examples to
illustrate this:
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a. Aging of newsprint

A page of newsprint was divided into two parts, one was kept as a control and
the other was aged at 100° C for 5 hours, and reconditioned to room environ-
ment for 24 hours. The results are given in Table 2.

TasLe 2:  Aging of newsprint

. Aged
Read No load Unaged
cading % 4 g || "8 d d | shes | d de
no. hmm hmm
hinm
1 66 —22 | 485 29 —49 | 240 50 +09 | 0.81
2 67 —12 | 1.44 31 —29 8.4 51 +1.9 | 3.60
3 68 —0.2 } 0.04 35 + 1.1 1.21 50 + 09 | 0.81
4 68 —0.2 | 0.04 33 — 09 0.81 46 —3.1 9.55
5 69 + 0.8 0.64 33 —0.9 0.81 47 —2.1 4.40
6 69 + 0.8 | 0.64 36 + 2.1 4.4 49 — 0.1 0.01
7 69 + 0.8 0.64 35 + 1.1 1.21 50 + 09 | 0.81
8 69 + 0.8 0.64 38 + 41 | 168 48 — 1.1 1.21
9 68 —0.2 | 0.04 35 +1.1 1.21 52 +29 | 8.40
10 69 + 08 | C.64 34 + 0.1 0.01 48 — 141 1.21
X 68.20 33.90 49.10
M 0.80 1.91 1.50
(o 1.03 2.56 1.85
VCPo 1.52 7.56 3.78
A 3 7 6
Er% || 0% || 5059 || 28.0%
n = Total number of readings
X = Value of a single reading
X = Mean
d = Deviation = X;—X
n —
2 =%
1=
M = Mean deviation = a
n —_—
2 X —xor
1=
G = Standard deviation = ( S )
c
VC% = Variation coefficient = — X 100
X
A = Amplitude = difference between lowest and highest reading

h—h
Er% =——h—’1—x 100
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b. Sensitivity to machine and cross direction

6 strips were torn from the machine direction and 6 from the cross direction
of the same page of newsprint. Results are given in Table 3,

Tasre 3:  Direction and strength

Reading No load Machine Cross
no. hym him hmm

1 62 43 28

2 63 39 29

3 64 42 26

4 63 42 26

5 65 42 28

6 65 43 23
X 63.7 41.8 26.7
Er% 0% 66%o 42%0

An overall relative strength may be defined by:

Egro% = (EzR machine + E2R cross)i
fp =
2

»Fibre strength« may be defined as:

ERmacnine — E
Epst = —oorine T RTos o
ERmacMne

In our case:

Ero% = 55.4% Erf% = 364%

CONCLUSION

The instrument may be easily constructed in any workshop and has sufficient
sensitivity and repeatability.
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ABSTRACTS

A description is given of a simple instrument for measurement of tear resi-
stance, which can be made by any small workshop. The instrument is a modi-
fication of the Elmendorf tear tester and the following changes were intro-

duced:

a) The paper is clamped at the axis of the pendulum instead of along its arm.

b) The friction pointer was replaced by a recording pen and a chart, giving
both the advantages of simple construction and of recorded results.

¢) An electromagnet has been introduced instead of the spring release.

For relative measurements and for a given instrument a paper having a strength
of 100 % is defined as that needing exactly all the potential energy of the pen-
dulum to be dissipated in its tearing. Thus the relative strength of the paper

is defined by: Eg 9, = _h__:}'l_llﬂ_ % 100 where h is the height the pendulum

reaches without tearing any paper (i.e. when it is free), and hp the height it
reaches when it tears paper. Terming the strength Erm 9, when the tear is in
the machine direction and Eg. % when the tear is in the cross direction of the
paper, then we may define:

2 2
Overall strength: Epo% = (ERL'*_"_,E_R_C)%

2
ERm - ERc

Fibre strength: Ers% = —En x 100
m

The instrument shows satisfactory repeatability and sensitivity.

OnuceiBaerca npocToit mpubop OmA U3MEpPEHHs CONPOTHBIICHHS DPAa3phIBY,
KOTOpBI MOXeT ObITh M3roTOBJIEH B 1060l HeGosbol MacTepckoit. Ipm-
6op sBNAETCS BHIOM3MeHeHMeM mnpubopa JsmMengopda, ciyxalero s
MCHLITAHW Ha pa3pbiB, U OTIMYAETCS CIIEAYFOLIHM :

a) 6ymara 3alIEMJISETCS y OCH MasATHHKA, @ HE BJIOJIb €TI0 Ijieya;

6) GPUKUMOHHBIA YKa3aTelb 3aMEHEH PErHCTPHPYIOIMM NepoM u rpadu-
KOM, YTO, Hapsoy C NpPOCTOTO# KOHCTPYKHHM, JaeT NPEHMYILECTBO
3aHCH Pe3yIbTaTOB;

B) IpYXHHHOE CIYCKHOE IPHCHOCOGIeH e 3aMEHEHO 3IEKTPOMATHATOM.
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[Tpu OTHOCHTEJIBHBIX H3MEPEHHAX HA AaHHOM HHCTPYMEHTE IPOUHOCTh GyMard
npunnmaeTca kak 100%,, ecnau TpebGyeTcs muccumalms BCeH noTeHUMAJILHOM
IHepruM MasTHHKA I pa3peiBa Oymaru. Takum oGpa3oM, OTHOCHTeE/bHAA

h—h,

NpoYHOCTh Oymaru onpeaessercs kak Eg %, = x 100, roe h — BbICO-

Ta, JOCTHraeMas MasTHHKOM TNpU OTCYTCTBMH Oymaru, a h, — BricoTta Ho-
cruraeMas MM Tpd paspeise Oymaru. OGo3nawas npouHocts Egrm% npH

paspriee B HanpasneHun npubopa, u Epc9, npu paspeise nonepek Gymar,
Mbl MOXEM OMNpeaesHTh UCKOMYK IPOYHOCTD:

Ero% = (Esz _2“_ Ech)%

B _E
Ers% == ——WR”ER Ere 100
m

IMpubop obnagaeT ROCTATOUHOH HYBCTBUTENHHOCTLIO U [1OBTOPHUMOCTDHIO
pe3yJbTaTOB.

Puc. 1. Cxematuyeckoe uzobpaxenue obbldHOro mpubopa Damenzopda
JUIsl UCTIBITAHUS Ha Pa3phiB.

Puc. 2. VneanpHblit MASTHHUK, IUTS TOSCHEHHE PACYETA JUCCHITALIMH JHEPrHH.

Puc. 3. Otanune 8 pa3peise 6ymaru npuGopom Dnamennopda U BHIOU3ME-
HeHHBIM npubopoM. Tlpubop Damenpopda paspeiBaeT noaocy npH
€e JABUXCHUH IO OTHANEHHOH OT OCH Ayre OKPYXHOCTH; B BUIAOU3-

MEHEHHOM TNpHOOpe OChb BpallleHHs B CEpeIMHE JIHHMH pa3pbiBa
nonocsi (c, d).

Puc. 4. Ilepo 3amensiowiee GppukuuoHHbIit ykazaTenn.
Puc. 5. Pyunoii ciyck masTHHKA.
Puc. 6. DaekTpOMaruuTHEI cryck.
Puc. 7. O6umii BUI BUIOU3MEHHOTO npubopa.
Puc. 8. Munnumetposas 6yMara — rpaduk ¢ psaoM 3aHeCeHHBIX H3Mepe-
Huil (o6pasew).
A. Arad, B.Sc.

Chief, Restoration Section
Israel State Archives
Jerusalem

Israel
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25 JIeT Hay4HO-NIPOU3BOACTBEHHON ACATEIbHOCTH
FOun IlerpoBHsl Hroxia

3aseqyrouleit OTaenoM rurueHbl U peCTaBpaluiy KHUT
IocynapcTBeHo# myOauyHol 6MOIMOTEKH

uM. M. E. CantsixoBa-llenpuna (r. Jlenunrpan)

JI. C. CEMEHOBA

B I'ocymapctsennoit myGnuunolt 6ubmuotexe umeru M. E. Canrsikosa-Illen-
pura ¢ 1936 r. CyuIeCTByeT Ipynma TMTHEHbl M PECTaBpalluu, B 1948 r. mo
pewenuto Munuctepersa KyasTypst PCOCP
OpraHU30BaHa caMoCTOsATeIbHas JabopaTop-
us, a B 1950 r. Ha nx ocHoBe co3maH Otaen
ruruenst ¥ pecraspauun. C moMeHTa obpaso-
sanns OTena nocreneHHo chopMHpOBAIUChH
TPH OCHOBHBIX HATpPAaBJCHHA €ro IesTellb-
HOCTH, KOTOpBIC B HACTOfLIEE BPeMS BbIpa-
KAKOTCA B cllenyoweM: 1) Benenne pasHoxa-
PAaKTEPHBIX HAYYHBIX HCCIICAOBAHHUH, COCTaB-
JIAIOUIMX OCHOBY BCEH NPAKTHYECKOW nes-
TeNILHOCTU HO COXPaHHOCTU (OHIOB; 2) BHI-
noJiHeHue paGoT mo coxpaHHocTd (HOHIOB,
IUIS KOTOpBIX 00fA3aTeNbHO HCMONIBb30BAHHE
CHOelHaNbHBIX MaTepHasoB, npubopos, obo-
pYZOBaHHA W HeoOXoauMa ONpeAcIeHHas
kBanuUKalMOHHAs MOArOTOBKA paboOTHHKOB; 3) Hay4yHO-MeTOQM4ecKas M
KOHCy/IbTallHOHHas paboTa.

C 1956 r. OtaoenoM rurdeHsl M pecraBpauuu kuur B [TocymapcreenHoit
ny6nmyHOM 6M6AHOTEKE PYKOBOAMT KaHIMIT GUIOTMYECKHX HAyK, CTaplumil
Hay4ublit corpynuuk IOmms IMerposua Hiokwa. Bes ee HayyHo-npakTuyeckas
JesTeIbHOCTD, 25-NeTHUi 100uIIell KOTOPOi OTMeYANICA Hay4HO# obllecTBeH-
HOCTbIO B OKTAOpe 1969 r., TecHO cBfi3aHa C Pa3BUTHEM HAayKH H NPAKTUKH
KOHCEpBAL¥H H PECTABPAIMH HAYYHBIX M KYJIbTYPHBIX LEHHOCTEH.

1Omus IlerposHa nocne oxkonyasus B 1944 r. Jlenunrpanckoro I'ocymap-
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25 aem nayuno-npoussodcmennoii 0eameasnocmu FO. I1. Hiokwa.

CTBEHHOTO YHHUBepcuTeTa MMenn A. A, JdKnaHosa Obiia Hanpasiena B [ocynap-
CTBEHHYIO NyOnnunyro 6uOANMOTEKY I MPOXOXKAECHUS aCIMpPaHTYphl MO Cre-
UHaJIBHOCTH TMTHEHBI U PECTABPALMH KHHI, KOTOPYIO YCIEIIHO 3aKOHYUIA
3aINTOH AuccepTanuy Ha TeMy: «'pHOBI Ha KHUTAX M WX POJib B Pa3pyILCHUH
KHMXXHBIX MaTepuanosy. B HacTosllee BpeMs OHa BeAYyLUMIT CIELHAIMCT CTpa-
HBI [10 COXpaHHOCTH GnbOaroTeuHbiX GoHOOB, aBTOp Gosee 50 onyGAMKOHHBIX
HayqHbIX padoT, wHpoko u3secTHoIX B CCCP 1 3a py6exkom*).

Hanpasnenue uccnemoBanuit FO. I1. Hiokiua, ee Hayunbie MHTEpechl Of-
penesIaNucy 3alauaMHy, CTOSLIMMH nepen 6WbIMoTekaMu 1 APYrUMM XPaHHIIN-
IAMH CTPaHbl M HANpaBISUTUCh JOCTHXKCHHAMM HAYKW BOOOLIE U GHOJIOIMH,
XMMHH, TeXHUKH B 4acTHOCTH, OcHOBHbIC u3bickauus FOnuu ITeTpoBHLI cBA-
3aHBI C H3YYEHHEM TMPOLECCOB MHKPOOHANIBLHOrO M PUIMKO-XHMMYECKOTO
paspylleHNs. KHATH U Oymary, M3bICKAHHEM CPEICTB MX 3aLUHThI, HOJITOBEY-
HOCTH, FPUBOYCTOMYHBOCTH M Ae3HH(EKLMH PA3IMYHBIX MATEPHAIOB.

HUccnenosanus 10. I1. Hrokuia no Mukpo6uaibHOMY TTOpaXeHHIo Gymaru-
[eYaTHBIX U3JAHHMH, PYKOITHCEH, HAYAThIE €E0 MHOTO JIET Ha3a/l U pa3pellHBILHE
UEJIBIM PSR Ba’XKHBEIX BONPOCOB, YCHEIIHO pa3BHBAXOTCH €10 K B HACTOsLICE
BpeM#, 3aTparuBsas BCEe HOBbIE ACTIEKTHI.

Bnepsrie FOnueit IletpoBHoit b0 ocyuiecTBieHo 06061eHue coGCTBEH-
HBIX M JIMTEPATYPHBIX NAHHBIX O CHCTEMaTHKe TPHOOP, BBI3BLIBAIOIIMX TIOPYY
nuur, 6ymaru u GymaxHo# Maccl. CnMCOKk BpemuTenell 3THX MaTepHalloB K
Havajny 60-x romoB yxe HacuuThiBan 6Gonee 260 Bumos. OcoGoro BHUMAHKA
3aCyKUBAIOT OPUIHHAJIBHBIE PabOTHI MO NUIMEHTANHMH PAa3INYHbIX BHIOB
Oymaru rpubamu, ee MOpPaXkaecTH M U3MEHEHHIO STHX KAYeCTB B CBA3H C BBE-
JeHHEM B OHOIHOTEYHYIO IPAKTHKY HOBBIX CHHTETHYECKHX MaTepuanoB. DTH
HCCIIEA0BAHNS, NOCBAILCHHbIE Ka3anock OBl CLEUWaabHbIM BONPOCAM, BMECTE
€ TEM BHOCSAT HOBbIC OPMIHHAJIHBIE CBENCHHUS B paszies GU3HONOrHU rpruboB.
3Ba4MTE/bHBIE HCCIEIOBAHMS MPOBENEHBI TAKKE MO 3aLUTE MATEPUAJIOB OT
GHOIOTHYECKOTO MOBPEXAEHHA, B YACTHOCTH OGOBLUEHBI JAHHBIE, OTHOCH-
IMeCs K XMMMYECKHM CPEACTBaM TnpenoxpaneHus ¢ougos. CocrapieHHas
1O. I1. Hiokwa cBoska no GyHruuMmaM comepkuT ux noapobHYyIO XapaKTe-
PHCTHKY H PEKOMEHIALMHA TIONE3HbIE BCEM TeM, KTO HYXIAeTCs B IPUMEHEHUH
HX JUIS 33LUMTH GHOIHOTEYHBIX MaTepyanos. B ynomasyTom Tpyae obpamaeT
BHHMAHHE OPUTMHAIBHEIA MOAXOJ OJHOBPEMEHHOTO MOBLILIEHHS HOTOBEY-
HOCTH H rpubOyCTOHYMBOCTH GyMark myTeM BBEACHHS XHMMYeCKHX BELUECTB
B Maccy.

OcMBIC/IEHHE TIPOLECCOB, NPOMCXOMAIUMX B XPAHEHMH M HCIOJb30BAHHH

*) CM. CIIMCOK HAYYHBIX TPYHOB.
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¢donmoB, U cobcTBeHHBIE YrIyONeHHBIE HCC/IENOBAHUS, NPHMEHEHHBIC K YC-
JIOBHSIM YCKOPEHHOTO POCTA KHUXKHBIX QOHIOB 6UOMHOTEK, MOABNEHHS HOBBIX
BuzoB 6ymaru, npusenu FO. I1. Hioxma x GopMynMpoBKe # PaCKPBITHIO NPH-
Hmna auddepeHIMpoBaHHOTO MOAXOAA K KOHCEPBALMH U pecTaBpanyu Gu-
GJIMOTEYHBIX MAaTEPHAIOB. DTOT TIPHHLMI BHIABHHYT KaK aHTUTE3a HECOCTOA-
TeJIPHOMY B Halle BPeMs YHMBEPCajam3My. MHOrOJETHHH IOMCK W NeTaju-
3auMs CAeJaldy HEOTBEMJIEMBIM NPHHLUHMI CTPOroif BbIGOPOYHOCTH MpH pe-
IUEHMH BCEX BOIPOCOB, CBA3AHHBIX C pecTaBpanueit ntoboro martepuana. Te-
nepb NpuHUMN AxGGOEPeHLMPOBAHHOTO NOAXO0a MOJNYYHJ LIHMPOKOE MPAKTH-
YecKOE TIPUMEHEHHE U SBJISIETCS HAay4HOM OCHOBOI He TOJIbKO Ul GHOIHOTEK,
HO U JUIS BCEX y4peXICHHM, 3aHATHIX KOHCepBaLue# ¥ pectaspauueil. B nac-
Tosiee BpeMs OTaen rMUrueHsl U pecTaBpanuu I'ocyaapcTBeHHOM my6anuHOH
6ubnnotexn umend M. E. Canreikopa-1lllenpuna, pykopoaumsiii 0. I1. Hiok-
1112, SBJISETCH W3BECTHBLIM HayYHO-MCCNIENOBaTENLCKHM HEHTPOM, U3 CTEH KOTO-
POro BHIXOIAT lieHHBIE MccienoBauus. Ero Npou3BOACTBEHHbIC TPYIIIBI OCHA-
LIEHBI COBPEMEHHOH TEXHMKONH M IIOJIL3YIOTCS NEPEAOBBIMH METOJAMH pa-
GoTbl. Mcmonp3ys MOCTHXeHHs Haykd, coTpynuukun OTaena ymeno BbiGu-
PalOT HEOOXOMMMBIH KOMIJIEKC MAaTepHajOB M BO3ACHCTBHA IS KaXIOro
Cyyas BOCCTAHOBJIEHMS MaTepHana. B mpakTHKY BBEICHBI crocobbl cTabu-
NW3auMH GYMarn M TOBBIUIEHHS ee CONPOTHBIAEMOCTH cTapenuto. C momo-
LBI0 CHHTETUMYECKMX MOKPLITHI MEYATHBIC U3XAHMA [OJNYHarOT MPOYHOCTD,
HEO6XOMMMYIO MM NPH MHTEHCHBHOM YMTATENIbCKOM HCIOJIb30BAHHH.

C cepemuusl 50-x rogos no nnumuatuse HO. I1. Hroxma Otaen Havan
NOC/Ie0BATENbHYIO TEXHH3ALMIO MPOU3BOACTBEHHBIX Tpoueccos. B 1956 r.
TIPH ee HEemOCpeACTBEHHOM Yy 4acTuH Oblna co3naHa HOBas BaKyyMHas kamepa
nas ne3suHbeKIny KHUr. B 3TH e rozibl €10 6biin 3aJ10KeHbI HayYHbie OCHOBBI
METOJ0B JAMHPOBaHHs M pa3paboTaH HOBBIH METON PEeCTaBpaliM¥ NpH MO-
MOILM [OJiMBA yTPayeHHbIX y4acTKOB JIMCTOB M3 GymaxHoH macchl. B atm
rompl Gwina co3ganHa naBopaTopHas anmmapatypa [Uiss TOATOTOBKH MAacchl U
OT/IMBA HeJOCTAIOLUEell 4acTell Gymaru, koTopas Ha NpoTsxkeHud 10 mer
HAaXOOW/Iach B HENpPEPLIBHOM MPOHM3BOJCTBEHHOM MCIHOJb30BaHUK. IIpenmy-
LLIECTBA HOBOrO METO/a pecTaBpallMi MPH MoMolu 6ymMaxHOH MacChl ObLIH
BBICOKO OICHEeHBI BCeMH 6e3 HCKIIIOueHHs pecTaBpaTopamu. Ilpu stoM moa-
4ePKHBANIOCh, YTO TaKOH cnocoG paboThl MO3BOJAET M30EXKATL NPUMEHCHHS
OTPOMHBIX KONMYECTB KJes, KOTOPBIH He cnocobCcTBYeT AOJIrOBEYHOCTH
MaTepuaos.

JlanbHeifiliee COBEPUIEHCTBOBAHME METOJA M HAKOMUICHHBIH TIPaKTUYECKHH
ONBIT TO3BONMIM TPHCTYNHTL B 1964 T. K CO3JAHHIO HOBOH COBEpLUEHHOH
annapatypsl, O3BONSIOIIEH AeIaTh OTIMBKM Ha GOJbUION IOLamd 6e3
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NPUMEHEHHS KJIEEBBIX COCTABOB. YNpaBlieHHe annapaTypoil, nogaya Macchl B
GopmMy U HEKOTOpbIE OpyrHe ONMepauMy MeXxaHW3pOBaHbl. ANnapatypa cHab-
KeHa MPECCOM OPUTHHAJILHOH KOHCTPYKUMH M CYUIMSIbHBLIMH YCTAHOBKAMH.

[Tposens coOTBETCTBYIOLIYIO HCCEROBATENbCKYIO paboTy OTaen ocBowi
crocobsl pecTaBpaluM MpH NOMOWM JAMHHUPOBAHUS M MMIIPETHHPOBAHHS.
B 1962 r. nocne TwaTenbHbIX M3bICKAaHHH Gblna cozaaHa nybnupoBaHnas
TNIJIEHKa JUlst IBYXCTOPOHHETQ HACJIOeHMS Ha Oymary npu NOMOLUM [BYXBaJjb-
HOW Mawmnupl. B 1964 r. Ans 3anpecoBKH KaTaloXKHBIX KapToYex W pa3iesin-
Tejled ObUT BBEEH PYYHOH BMHTOBOM Mpecc, CKOHCTPyMpoBaHHbI B OTOENeE.
C 1968 r. ocyllecTBISETCA 3aMPECOBKA B CUHTETHYECKHE IUICHKH KapT, ra3er
U IPYTHX MAaTEPHAJIOB.

Haunnas ¢ 1944 r. npu ysactun 1O. I1. Hrokma B Bu6nuoreke opranu3o-
BaHa M COBEPLICHCTBYETCH CHCTEMA MPENOXpaHeHus (HOHIOB OT pa3pylieHus,
BBIDA0OTaHbl HOPMbl M NPABHJIA MX KOHCEPBALMHW, YCTAHOBIEH M HEYKOCHH-
TEJIbHO MPOBOAUTCA B XKHU3HL KOHTPOJIb 33 PEXUMOM M NPOpHIAKTHKON Xxpa-
HEHNA OUONMHOTEUHEIX eHHOCTE .

FO. I1. Hrokwa exeroaHo okasbiBaer HAYYHYIO H METOJMYECKYHO TTOMOLULb
AecATKaM OUOIHMOTEK, My3€eB M ADXMBOB CTPaHbL MO LIMPOKOMY Kpyry BoI-
pOCOB, CBA3AHHLIX C PEXUMOM XpaHeHus, Ae3undekuneil, obpaborTkoi Ma-
TEpHaJIoB, OOLUMMH M YACTHBIMH BONPOCAMH KOHCEPBALMH H pecTaBpaluH,
N0 MHKPOGHOJIOTHYECKOMY M (PM3HKO-XMMHUYECKOMY crapeHuto Oymaru H
TIpeNOTBPALIEHUIO 3THX SBJICHUH, rPUOOYCTOMYMBOCTH, O MPHAAHKIO [1OJTO-
BEYHOCTH Pa3IMYHbIM MaTEpHaJlaM, COCTABJISAIOLINM OCHOBY HAY4YHbIX U KYJb-
TYPHBIX UEHHOCTEM.

Otzen MMeeT IUMPOKHE CBA3M C HAYYHBLIMH YYPEKIACHUSAMH, U MHOTHE
BHAHBIC y4CHBIC IPUHMUMAIOT y4acTHE B PELIEHUM KOHKPETHBIX BOLPOCOB €r0
paboTHI.

[puHUMOMANBHBIE TEOpETHYECKME H METOROMOrHYeCcKHe BOMPOCHL KOHCEP-
BAllMH H PECTaBPALMH, NX OLEHKA C MO3UIMHA COBPEMEHHOM HAyKH, KOHKPETHOE
NPETBOPCHUE B XKH3Hb, & TAK)Ke ONpeeNcHUe NepcrekTHB pa3suTus OTAena
W €ro BHYTPEHHEH OpraHu3alMM U MecTa B KPYTy aHaJIOrMYHBIX YupekaeHui
TIIATENLHO 0OCyxaatoTcs Ha Haywno-wietomuueckux cosetax Otaena NMOA
non npeaceaatenscreom 0. I1. Hiokuia.

IOnus IleTpoBHa sBneTcs He TOJBLKO aBTOPUTETHLIM YYEHBIM M BEICOKO
KBaJMOHUUMPOBAHHBIM CIIEUMANUCTOM B OGJACTM THIHEHBI U pecTaspaliH
KHHT., HO H TIPCBOCXOAHBIM OpraHuzaTopoM. Paborta, pykosoaumMoro €
Otnena, BriTroYaeT 60NbIIOH KOMILIEKC Pa3HOXapaKTEPHBIX BONPOCOB COXPaH-

HOCTH GOHIOB, KOTOPBIE YCIIELHO PELIAOTCA Ha ypPOBHE COBPEMEHHBIX Hay4-
HBLIX 3HAHUH.
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BLICOKYIO OLIEHKY HAy4HO-TIPOM3BOACTBEHHOM [EATEILHOCTH HOnuu IMetpos-
Hbl HIoKkila fajgy B CBOHX BBLICTYIJIEHHMSAX NMPUCYTCTBYIOLUHME Ha €C obunee
npo6eccopa Jlenunrpaackoro yrusepeutera 3. I'. PasymoBckas, B. s. Ya-
cryxuH, npodeccopa M. K. Xoxpsakos u JI. M. ®asre, nupextop JIKPA AH
CCCP M. ®. MypbsHOB, 3aBe/ytollias pecTaBpaiiu rpaduku ["ocyaapcrsen-
HOro DpmuTaxa A. M. AHOCOBa, 3aBENyIOIUH PECTABPALHOHHBIMHU MaCcTep-
ckumiu Nocymapersernoro Pycckoro Myses A. B. bpuHaapoB ¥ MHOTHE IpYTHE.
KpoMe Toro B ajpec 106us1spa GBUIA HOJyYEHBI N03APaBUTEIbHBIC TEICTPAM-
MBI U3 MHOTHX GHOIMOTEK H UECHTPOB IO PeCTaBpALMH W KOHCEPBAUUH Hay'-
HBIX M KYJNLTYPHBIX LEHHOCTEH CTPaHbl, B TOM YUC/IE OT KOJUIEKTHBA kadenpsl
um3mux pacrenuit JIY, oT COTpyAHHKOB Bcecorw3Hnoit ocymypcTBeHHOH
Bubnuotekn WHoCTpaHHOH JaUTEpaTyphl, KOJIICKTUBOB T'ocynapcTBeHHOM
Hcropuueckoit 6ubanotekn, ocynapcTpeHHOH 6HOMOTEKN DCTOHHU HMM.
Kpeiiupanpaa u 6ubmuotexu TapTyckoro YHHBEPCHTETA, KOJUIEKTHBOB I'ocy-
JAPCTBEHHBIX LEHTPAJILHBIX XyHZOXKECTBEHHbIX HAYTHO-PECTABPALMOHHBIX Ma-
CTEPCKHX, COTPYAHHKOB BCECOO3HOrO HAay4YHO-MCCIIENOBATENLCKOrO HHCTH-
TyTa IOKYMEHTOBEIEHHS ¥ aPXHBHOTO JIeJIa, KOJUIEKTUBA OTAC/A pecTaBpaliy
WncTuTyTa Mapkcusma-nenunnsma npu K KIICC, oT mokTopos OHOJOIH-
yecknx Hayk Borammueckoro unctutyra AH CCCP M. A. JluTBHHOBa H

H. C. HoBoTensHOBOM | Ap.

Crncok Hayunsix Tpyzos FO. I1. Hrokira

1. Hrokma FO. I1. Fpubbl Ha KHUTax W MX pOfb B Pa3pylICHUM KHHXKHBIX
MaTepuanos. J{ucc. Ha CONCKaHUE yHCHOM CTENCHH KaH L. 6uonor. Hayk. JI., 1947.
2, 276 c., 25 wt. (JleHMHrpaacKuii roc. Y HUBEPCUTET).

Book fungi and their role in the destruction of library materials. (Thesis).

2. Hiokia 10. 1. ToKu BBHICOKOi YaCTOThI KaK CpeacTBO 6opnbbl ¢ rpubamu
#a Kuurax. — «Bbubanotekapsb», 1949, No. 5, c. 35-36.

High frequency currents as a mean of combating fungi.

3. Hroxma 0. T1., Jluteusos M. A. (Penensnus): A. V. MeTenkun. JI. C. Hen-
KOBCKHil — OCHOBOIOJIOXKHHK IIKOJB MuKpobuonoros. M., T'oc. u3x. Mmen.
aut., 1950. — «flpupona», 1951, No. 8, c. 87-90.

Book review: A.I Metelkin: L.S. Tsenkovskii, The founder of the School of Micro-
biologists. Moskva 1950.

Editor’s note: The titles have been translated from Russian into English by Restaurator

Press.
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4. Hroxma 1O. I1. Jde3urdexuus KHUT B IJIEKTPUYECKOM BBICOKOUACTOTHOM
none. — B kn.: «C6opHuk T'oc. nyb6auuHoit 6-km um. M. E. CanTbikosa-
IMenpuna», Bom. 1. JI., 1953, c. 169-176.

Disinfection of books in a high frequency electrial field.

5. Hrokuia YO. I1. [leiicTBue GakTepHUUAHOrO 0OJy4eHHs HA CIopel Tpubos.
~ «Mukpobuos orusy», T. 22, B. 6, 1953, c. 678-81.

The effect of bactericidal irradiation on fungi spores.

6. Hioxma FO. Il. elicTBHe HEKOTOPbIX XMMHYECKHX BELLECTB Ha KHHIopas-
pymatoimue rpubsl, — B kH.: «C6opuuk [oc. nyGauunoit 6-xu um. M. E. Can-
TeikoBa-ll{eapuna», Bein. 1. JI., 1953, c. 162-168.

The cffect of certain chemical substances on book destructive fungi.

7. Hrokma 0. I1. ®usuonorudeckoe usyderne rpuba Gymnoascus setosus ei-
dam. Coobenue I. - «Muxpobuonoruay, 1. 22, 8. I, 1953, ¢. 15-22.

Physiological study of the fungus Gymnoascus setosus eidam.

8. Hroxwa 10. I1., JIutBunos M. A. (Peuensus): A. A. Ummeneuxnii. Mn-
KpoGuostorus ueatonossl. — «XKypuan obuieil 6uonoruu, 1. 15, 1954, No. 5,
c. 397-400.

Book review: A. A. Imshenetskii: Microbiology of cellulose. Moskva 1953.

9. Hrokma }O. I1. K Bompocy O rMrHEHMYECKOM COCTOSIHMM BO3IyXA KHH-
roxpaHml. — «OneiT pabotel [oc, nyGnuunoin 6-ku um. M. E. CantbixoBa-
Mlenpunar, Buin. IX, JI., 1954, c. 3-15.

Problem of the hygienic condition of air in libraries.

10. Hrioxina 1O. I1. Kamepa nns nesmHdexuun xuur., — «OnweiT pabotsl Ioc.

ny6smyno#t 6-kn M. M. E. Cantweikosa-llenpunan, Beim. IX. JI., 1954, c.
26-30.

Chamber for the disinfection of books.
1. Hroxura }O. II. TToBpexkaeHne KHUT MUKDOOPIaHH3MAMK M HACEKOMBIMH.

Fa. I1. - B xu.: «Coxpannocts kHuXHBIX doHmoB ([Mocobue mns o6, rop.

U Kp. paiioHHuIx 6-k)». M., 1954, ¢. 17-31 (Toc. 6-ka CCCP um. B, U. Jle-
HUHa).

The damage of books caused by microorganisms and insects.
12. Hrokma 1O. 1. Pexum xpaseHus ¥ cuenuasibHbie MEPOLPHATHS MO COX-

panrHocTH KHAT. r1. IV~ B ku.: «Coxpannocts kHMxHbIX (oHnos (ITocobue

Ans ofn., rop. u xp. paionnsix 0-x). M., 1954, ¢. 38-57 (I'oc. 6-x CCCP uM.
B. Y. Jlenuna).

The process of conservation of books and special measures for their preservartion.
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13. Hiokwa FO. I1. PesynpTaThl MHKpOGHOJNOTHYECKOrO HCCIEL0BANMA oy-
Maru. — «OnuT paboTsl [oc. nyGaudHO# G-Ku UM. M. E. Canrsikosa-llex-
puna)«. Bem. 1X. JL., 1954, c. 31-45.

Results of microbiological paper research.

14. Hiokma }O. I1. HekoTopbie NpHYMHBI NOPYH KHHL. —«IIpupona«, 1955,
No. II, c. 94-97.

Some causes of book damage.

15. Hioxkma 0. I1. Cnocob OYHCTKH BO3AyXa B 6UOIMOTEYHBIX TOMELIEHHAX.
— «Oustt paboTst [oc. my6auuHOM 6-ku uM. M. E. Canteixosa-lllenpusan.

Boin. XI, JI., 1955, c. 78-89.

Air purification methads in libraries.

16. Hiokwia 10Q. TI. Mukodsopa kuur 1 Gymaru. — «oTaHHUeCKHH XKYPHAJ,
1956, No. 6, c. 797-809.

Mycoflora of books and paper.

17. Hrokwa 1. I1. O korcepBalMM NEPENJIETHOIO H pecTaBpallMOHHOrO KIes.
— «Onwit paboTsl [oc. myGan4nol 6-xu AM. M. E. Canrsixosa-Illenputan.
Brin. XIII. JI., 1956, c. 20-49.

On the conservation of binding and restoration paste.

18. Hiokma 1O. 1. OcBeTHTENBHOE YCTPOHCTBO UIA pectaBpauud. — «bub-
auoTexapby, 1956, No. 10, c. 41-42.

Illuminating devices for restoration work.

19. Hiokuia FO. I1., ®ununnoBa H. A. KpacHblie THTMEHTDHI rpubos na Gymare.
- «OnbiT paGotsl [oc. my6audHOMH G-ku um. M. E. Canteixopa-Ulenpnnay.

Bem. XII. JI., 1956, c. 54-92.
Red pigments of fungi on paper.

20. Hrokma 0. T1. ®u3nogorayeckoe H3yHeHHC rpuba Gymnoascus setosus
eidum. CooGuenue I1. — «MukpobnoIoTHsY, T. 26, B. 3, 1957, c. 306-312.

Physiological study of the fungus Gymnoascus setosus eidam.

21. Hioxma 1O. I1. Mcnoap3oBaHue GymaxHOH MAcChl B PECTaBPaLMOHHBIX
paborax. — B xn.: «PecraBpauus 6u6amoTeunsix MaTepuanony. JI. 1958, c.
41-48 (Toc. mybnuuHas GuGIUOTEKA HM. M. E. Canrsixosa-lllenpuna).

The use of paper pulp in restoration work.

22. Hiokwa 1O. I1. O630p crnocofos pecTaBpalii apxuBHEIX ¥ OUOIHOTEUHBIX
MaTepuanoB Ha OymaXXHOH OCHOBE. — B xu.: «PecraBpanus GuGIMOTEYHBIX
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maTepranosy. JI., 1958, c. 5-22 (["oc. nyGanyHas 6-ka um. M. E. CantbikoBa-
Hlenpuna).

An outline of restoration methods of archives and library materials on a paper base.

23. Hrokwa 10. IM. CospeMenHble c1OCOObI pecTaBpaliMM KHUT H PYKOIUCEH.
- «bubnunoTekapny, 1958, No. 12, c. 64-66.

Modern methods of restoring books and manuscripts.

24. Hrokwa FO. I1. Jde3undexunss kHur B xamepax. — B xH.: «desundexuus
H pecraspauus 6ubnuoreunbix matepuanos». JI., 1959, c. 5-27 (Foc. myGauy-
nas 6-xa um. M. E. Canthixosa-lllenpuna).

The disinfection of books in chambers.

25. Hroxkwa 1O. I1. PectaBpauust KHUI M JOKYMEHTOB NTPU MOMOLLH 6yMaKHOH
Mmaccpl. — B ku.: «[le3undexuns u pecraBpauus 6U6IMOTEYHBIX MATEPHATIOBY.
JI., 1959, c. 47-56 (I'oc. ny6nuvnas 6-ka um, M. E. Canrsikosa-llleapuna).

Restoration of books and documents with the use of paper pulp.

26. Hrokura 1O. I1., Jonckoit A. B., Kynsuwos C. M. Hdesundexuus xHur B
IEKTPHYECKOM BBICOKOMAaCTOTHOM none. B xu.: «de3nndekims u pecrappauns
6nbnuoteynplx Matepuanosy. JI. 1959, c. 28-34. (Coc. nyGaudHas 6-ka UM.
M. E. Cantrixosa-Uleapuna).

Disinfection of books in a high frequency electrical field.
27. Hroxwa YO. I1. ammra pasmenureneii u nepenseros. — «Bubanorekapsy,
1960, No. 10, c. 50-51.

Protection of guide cards and bindings.

28. Hroxwa 1O. I1. N3MeHeHue XHMHYECKHX H MEXAHUYECKUX CBOMCTB GyMarn
npu ee mopaxeHuu rtpubom Gymnoascus setosus. — «MHKpOGHONOTHA,
1. 29, B. 2, 1960, c. 276-280.

The alteration of chemical and mechanical properties of paper affected by the fungus
Gymnoascus setosus.
29. Hioxwa HO. I1. Meroa pectaBpauyu Gymaxuoit maccoit. Coobuienue 2.

I'paduxa. Joxknaasl 4 cOOGIIEHUA 110 BONPOCAM KOHCEPBALMHK M PeCTaBpaliuH
Xy/dO0XeCTBEHHbIX LeHHocTel. M., 1960, c. 48-55 (BLIHHUJIKP).

Method of the restoration by means of paper pulp.

30. Hroxwra }O. T1. Mukpockonuyeckoe u3yuyeHue 6ymard, nMUrMeHTHPOBaH-
Hoit rpubom Gymnoascus setosus. — «Mukpobuosnorua», T. 29, B. 1, 1960
c. 133-136.

Microscopic study of paper pigmented by the fungus Gymnoascus setosus.

184

JI. C. CEMEHOBA

31. Hioxwa 0. I1. Cucrematnyeckuii 0630p rpubos, obuTaloUHX Ha Oymare,
KHHMrax ¥ B 6yMaHoit macce. — «BoTanuyeckuil KypHan, T. 46, 1961, No. 1,
c. 70-79.

Systematic study of fungi living on paper, books, and paper pulp.

32. Hiokma 10. 1. VisMenenne 1ieN04HOPaCTBOPUMOH (pakKLuH B BOJOKHAX
GyMaru noj BIMSHHEM HEKOTODBIX (PH3IHIECKUX XUMHYECKHX Bo:meli[cmuﬁ.
-~ B kn.: «O coxpasenuu Oymar, MPOU3BE/ICHUN MeEYaTH H PYKOTIHCEH. Co.
meToauyecknx crareid. JI., 1963, c. 61-69. (Foc. my6auuHas 6-ka uM. M. E.
CanTtsikosa-llenpuna).

Alteration of the alkali-soluble fraction in paper fibers under the influence of certain

physical and chemical reactions.

33. Hiokwa FO. I1. Ocobennoctu Gymar, pecTaBpHpOBAHHOH CHHTETHYC-
CK¥MHU 1ToJuMepamu. HacTh 1. ['puGoycroitunsocts. - B kH.: «Q coxpaHeHHu
GyMaru, NpoM3BEAeHNHA neyaTH U pykonuceit». COOpHUK METONUHECKUX CTa-
Teit. JI., 1963, c. 5-41 (Coc. myGamunas 6-ka uM. M. E. Cantsikoa-lllexpuna).

The special features of paper restored by synthetic polymers. Part 1: Resistance to fungi.

34. Hioxkuia HO. I1. CoxpaHuTb Ha BCKA. — «Bubnuotekapby, 1963, No. 12,
c. 38-40.

Preservation for a distant future.

35. Hiokwa IO. I1., Baank M. T'. Onbit cTabwim3auun OyMary ¢ TOMOLIBLO
yriekucielx cofieil kaabldd H Mariud. B xu.: «O coxpaue:mu O6ymaru,
TNpON3BeIeHNii NIeUaTH W PYKOIMCEH. C6. metoandeckux crateii JI., 1963, c.
61-69 (["oc. ny6anunas 6-ka UM. M. E. Canteixosa-lleapuna).

An experiment on paper stabilization by means of calcium and magnesium carbonates.

36. Hiokwa 10. IN., Fanb6paiix 3. U., Coxonosa B. . Ocobennoct 6nylrI/l,
PecTaBpPUPOBaHHOM CHHTETHYECKHMH IIOJIMMEPAMH. Y. 2. Vi3MeHeHHe CBOUCTB
10] BO3NGHCTBUEM CEPHHCTOTO rasa, CBETOBOrO HW3JyueHMS M TEILIOBOrO
HMCKYCCTBEHHOrO cTapeHns. — B KH.: «O COXpaHCHHU OyMmaru, Ipon3BeneHmi
neyats u pykonucei». CO. METOMHHIECKHX crareit. JI., 1963, c. 42-61 (l'oc.
ny6auunas 6-xa uM. M. E. Cantbixosa-llleapnna).

The special features of paper restored by synthetic poly.rr{c.rs. Part 2: Ch‘ange of proper-
ties at the effect of sulphurous gas, light emission and artificial thermal aging.

37. Hiokua 0. I1., Bonuua T. JI., Ulanupo A. JI. 3amuTa KapToHa <1r 6uo-
noruueckoro paspyuwenns. M., 1963. 59 ¢. (I'oc. KOMHTET MO JICCHOH, LeJi-
JION03HOM, GyMaXHOH, nepeBoobpabaThiBAIOILCH IIPOMBILICHHOCTH H JIECHO-
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my xossaitctsy npu Focnnane CCCP. LUHUTU necuoit, uenniono3no-6ymax-
HOM, fiepeBO0OPaBaTHIBAIOWIEH IPOMBILLIEHHOCTH U JICCHOMY XO35UCTBY).

The protection of cardboard from biological decay.

38. Hiokwra FO. T1. O rpuboCcTORKOCTH OMBITHBIX o6pa3uoB Gymaru. B kH.:
«ITpobsiema 10AroBeYHOCTH JOKYMEHTOB U Gymaru». M.-JI., «Hayka», 1964,
c. 53-58.

On fungal resistance of experimental specimens of paper.

39. Hioxwa 1O. I1. OcHoBHble MeTO/BI GOPHOBI C MOBPEKIEHHEM apXMBHBIX
1 6ubnuoTeuHpix (OHIOB IJIECHEBBHIMH IpubaMH. — B KH.: «ITpobaeMsb
APXUBOBECHHA M MCTOYHHKOBEeNeHHMs». (MaTepHansl Hayy. KoH(epeHUuH
apxusucToB Jl-na). JI., 1964, c. 135-141 (AH CCCP. TAY npu CM PCOCP).
?asic. methods in combating the destruction of archives and library materials by mould
ungi.

40. Hrokwa 1O. IT. Iytu COXpaHeHHs OMOIHOTEUHBIX UEHHOCTel mis GyAay-
uero. ~ B kH.: «COOPHHK MeTOOW4YECKUX cTaTell Mo 6UGIHOTEKOBEACHHIO
6ubnunorpadun». XV (XXXVI). JI,, 1963, c. 259-277 (Toc. nybnnunas 6-xa
uM. M. E. Canteikosa-llenpuna).

Ways to preserve library materials for the future.

41. Hroxwa IO. IT. O nurmenTauuu rpubaMu ONBITHBIX obpa3uos Gymary. —
B kH.: «Carpenne Gymarn». M.-J1., «Hayxa», 1965, c. 82-93.

On fungal pigmentation of experimental specimens of paper.

42. Hrokwa 0. I1. Xumus ua cnyx6e kaurd. — B KH. : «CO60pHAK METOAH-
YECKHX CTATeH IO GHOIMOTEKOBEACHHIO H 6ubmorpadun». No. 19 (XXXX).
JL., 1965, c¢. 51-54 (Foc. ny6nuynas 6-ka um. M. E. Cantoixosa-llexpuna).

Chemistry in the service of books.

43. Hioxwa 1O. I1., Bnank M. I, Tans6paiix 3. U. Catpenne pecTaBpHpOBaH-
HOH Oymaru. ~ B kn.: «Crapense Gymaru», M.-JL., «Hayka», 1965, c. 57-67.
Aging of restored paper.

44. Hrokma 0. I1. O6 anTurpubHeIX cBOMCTBaX CANMIMJIAHUIMAA H TIEHTaX-

nopdenona. — «IIpuknannas GHOXUMHS 1 MUKpoGHOJIOTHAY, T. 2, B. 4, 1966,
c. 469-474,

On anti-fungal properties of salicylanilide and pentachlorphenol.

45. Hioxura 1O. T1. Xumuseckue cpencTsa npe1oXpaHeHus KHUF OT MHKpOBHO-
JIOTH4ECKOTO pa3pylleHus. ~ «TeOpUs M MpaKTHKA COXpaHeHHs KHHUI B GHO-
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smoTeken. Bemm. 1. JI. 1966 133 ¢. (Foc. ny6auunas 6-ka um. M. E. Canthl-
koBa-Ufeapuna).

Chemical means of preserving books from microbiological decay.

46. Hioxma 1O. I1. B3auMOOTHOILEHHS MeXAy TpHOaMH RbI3bIBAIOLIMMHE
nopyy KHMr. — «TIpHKJI. OHOXHMMS M MHKpOOHONOTHA» T. 3.B.5 1967 c.
622-627.

The relations of fungi causing book damage.

47. Hroxma FO. 1. O poaroseuHocTd H rpuboctoiikoct Oymaru. ~ B kn.:
«[TpHunHBI Pa3pyLIEHHs NAMATHUKOB NHCbMEHHOCTH H nevatiy». M.-JI. «Ha-
yka» 1967, c. 51-73.

The durability and fungal resistance of paper.

48. Hiokwa }O. I1., Brauk M. I'. Biusane HEKOTOPHIX BUHHJIOBBIX HOJIUMEPOB
Ha TMPOYHOCTb Gymaru. — B kH.: IIpnuuuHbl pa3pylUeHHs NMAMATHHKOB IHChb-
MEHHOCTH ¥ mewatu». M.-JI., «Hayka», 1967, c. 123-134.

The influence of certain vinyl polymers on the stability of paper.

49. Hioxma 1O. I1., Bnaux M. I'., Pomanosa JI. K. Martepuanst pecraspa-
Topa. — «TeopHs K NPAKTHKA COXpaHeHHs KHAr B 6ubnuotexer. Bum. 1, JL.,
1967, c. 5-78 (Toc. ny6auyxas 6-ka uMm. M. E. Cantbikosa-lllenpuna).

Materials of a restorer.

50. Hroxwa IO. IT., Kysneuosa A. A. [IpHMeHeHHE ONTHYECKH OTOESIHBAOILMX
BeleCTB NpH pecTaBpaudu. — B xH.: «[IpHuMHBI pa3pylleHus MAMIATHHKOB
MHCbMEHHOCTH H meyaT». M.-JI., «Hayxka», 1967, c. 119-122.

The use of optical bleaching agents in restoration.

51. Hiokwma FO. INI. IMurmenTauus cpexsl (Oymaru) rpubamu u yciosus pH.
— «MuKonorus u GpuTonaTonorusy, T. 2, B. 4, 1968, ¢. 331-341.

Pigmentation of the paper medium by fungi and pH conditions.

52. Hioxma 1O. II. (Peuen3sus): JIutBuHop M. A. Ompenenutens Muxpo-
cKOImMYeckux mouseHHBIX rpubos. JI., «Hayka», 1967, — «Mukpobuonorus»,
T. 37, B. 4, 1968, c. 759-760.

Book review: M. A. Litvinov: Key to the microscopic soil fungi. Leningrad 1967.

53. Hioxkwa }O. I1., Braank M. I'., Koucrautusos A. B., Ilepnos C. Il
VYCTpoicTBO JUIA pecTaBpalMi JIHCTOB TEYAaTHBIX u3faHuil ¥ pykonmucei As-
Topckoe cHAeTenscTBO No. 237025 Komurera nmo nenam n3obpeTeHuit u
otkpbrtaii mpy CM CCCP ot 25 Hosi6ps 1968 r.

A device for the restoration of leaves of books and manuscripts.
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54. Hioxiua YO. I1. Bosgeiicraue rpu6os Ha 6ymary. «Mukonorus u ¢urona-
tonorus», T. 3, B. 5, 1969, c. 463-470.

The effect of fungi on paper.

55. Hrokma 1. I1. HekoTopble HanpasjieHuss B pa3BUTHM HAYKH O COXpaH-
HocTH 6ubamoTteunbix QongoB. — «Teopuss U NpakTUKa COXPAHEHHUS KHHUI B
Gubnuotexe». Beim. 1. JI., 1969. 108 ¢. (Foc. nybnnunas 6-ka um. M. E.
CanrsikoBa-lleapuna).

Some trends in the development of the science of restoration of library materials.

56. Hroxma 0. I1. Bonpochl rpubocToitkocTd KHur u goxymeutos. C6. AOK-
JIAIOB HA CECCHM HAy4YHOTO coBeTa no mpobneme «buonoruyeckoe MOBPEX-
JeHKE MaTepHaJIOB M 3aLUTa OT Hero» (B InevyaTH).

Problems of resistance to fungi in books and documents.

Summary: The 25th Anniversary of the Commencement of the Scientific
Activity of Yu. P. Nyuksha.

In October 1969, the scientists of the USSR celebrated the twenty-fifth
anniversary of Yulia Petrovna Nyuksha’s scientific activities. She 1s a
prominent scientist in the biological sciences, and Head of the Department
of Hygiene and Restoration of Books in the M. E. Saltykova-Shchedrin
State Public Library of Leningrad.

Yu. P. Nyuksha is a leading specialist in the field of conservation and
restoration of library materials. Her research work has been concentrated
on processes of microbial, physical and chemical destruction of books and
paper, for which she has developped methods of protection. The results of
her achievements have been published in more than 50 scientific publica-
tions. Among her achievements may be mentioned a new vacuum chamber
for the disinfection of books, the elaboration of a new method for the
restoration of damaged pieces of paper by the addition of paper pulp, and
the achievement of a differentiated approach to the conservation and
restoration of library materials. Under her guidance, the Department of
Hygiene and Restoration of Books have been established as a well-known
center, whose subdivisions are provided with the most up-to-date equip-
ment, and whose research methods are considered to be very progressive.
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Hygiene and Restoration of
Book Stock at Libraries

Some Points of Interest Regarding the Work of
the Lenin State Library of the USSR

by GALINA S. ROZKOVA

Invaluable treasures, such as manuscripts and printed books are stored in
libraries, and it is a duty of great importance and much responsibility to
preserve these most precious cultural monuments of the past and the present
for future generations. As is well known, the main materials used for books
are paper, printing ink, glue, cardboard, leatherine, calico, leather, etc., all
of them substances of organic origin. When kept for a long time, all organic
substances undergo a number of physical and chemical transformations
which constitute the process of natural ageing. This process may develop
faster or slower depending on the storage conditions. Therefore the ensur-
ance of a long-term preservation of book collections is one of the primary
tasks of the Moscow V. L. Lenin State Library of the USSR, the book stock
of which runs into more than 25 million volumes.

In 1944 a Department of Book Hygiene and Restoration was opened at
the Library. Until this time there was only a group of experts who dealt
with the problems of book stock preservation. The principal task of the
Department is the preservation of the book stock, research work in the
field of book preservation and methodological assistance to other libraries
and public institutions in the country.

Structure of the Department

1. Section of Book Hygiene and Disinfection
2. Section of Book Restoration

3. Research Laboratory
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Hygiene and Restoration of Book Stock
1. SecTiON OF Book HYGIENE AND DISINFECTION

The Hygiene and Disinfection Section is responsible for scanning the book
stock, page-by-page and general dusting, disinfection and fumigation of
book and premises, and also for temperature and humidity control in the
depositories.

Every year the Library expands its stock with all new items published in
the Soviet Union and also any literature of the previous years which is not
found in stock. Foreign literature is also regularly received from abroad.
In addition private persons often contribute their collections or individual
books to the Library. All the in-going books are carefully examined by the
scientific workers of the Hygiene Section to reveal »sick« or soiled books
(dust, foreign bodies, ozokerite, etc.). Only after a thorough examination
is a book accepted for storage.

When a coating of mould fungi or pest damage is detected, the book is
first sent to the Hygiene Section for disinfection and paginal clean-up.

The paginal clean-up is carried out in the following way: each page is
wiped with a wad of cotton wool moistened with a 2-3 % formaldehyde
solution. Dust, litter and foreign bodies (remnants of flowers, leaves,
hairs, etc.) are removed from the pages and the spine by means of a special
brush.

The mould coating is removed with a wad of cotton wool so as not to
spread it further over the page. If necessary, the book undergoes disinfec-
tion in a vacuum steam formaldehyde camera.

Insects are a great danger to books, which can be damaged by different
varieties. However, death watch beetles, larder and black carpet beetles,
silver fish, carpet and clothes moths, and cockchafers are particularly
dangerous. If book pests are observed, 2-3 drops of a fumigant or a 2 %
chlorophos solution are introduced into the spine through the top and bot-
tom opening. The book is then wrapped in paper for 24 hours. In order to
remove pest-made meal, excrement, larva scales, or dead insects, the book
is subjected to a paginal clean-up. After having undergone the paginal
clean-up, disinfection, or fumigation, the »sick« book is accepted for
storage.

The book stock of the Library is regularly checked by the scientific
workers of the Hygiene Section. Every year, in spring and autumn, the
books are sample-surveyed for timely pathological detection. Books stocked
on lower shelvings, near outer walls, windows, and corner shelvings are
sample surveyed as these are most liable tq damage from mould under the
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increased air humidity. Crumpled books or books with signs 9f fiamp are
particularly minutely examined as mould usually develops inside these.
Ancient books on rag paper are also carefully examined, because mould
appears on these far more frequently than on otber papers. .

Mould fungi resemble velvety, coloured coatings or fox marks of various
colourations on the binding and the leaves of a book. The embryonic layer
of fungus colonies appears as a whitish and very mild coating. In the latter
case, the book’s spine must be examined much more attentively so as to
observe any signs of damage. During such a scrupulous examination insects
may be noticed which multiply rapidly with the approach of spring anfi may
seriously damage the book. Besides the sample survey, a close scanning of
the whole book stock is carried out every year by the Hygiene Sections’
experts to reveal »sick« books. During the close scanning every single book
is taken off the shelf. The outer side of the binding and the edges are
examined first, then the inner side of the binding, the spine line, the fly
leaf, and the title page. These are the parts of a book which most often
suffer from mould and insects. The inner leaves are less thoroughly investi-
gated, but special attention is paid to places of former pastings.

Every »sick« book in need of treatment is specially marked and sent to
the Hygiene Section for a paginal clean-up, disinfection or fumigation.

Disinfection and fumigation are carried out in a vacuum disinfection
camera, whereas the paginal clean-up is performed in an extraction hood.
After the paginal clean-up, the book is laid out in a v-position for drying
and formalin evaporation. Alcoholic thymol is used for the paginal clean-
up of books in leather bindings.

At the Library we pay great attention to the hygienic treatment of the
book stock. Stock must be dusted at least twice a year. For this operation
we use the conventional »Uralets« and »Moskva« vacuum cleaners. Some
libraries have special dust-cleaning machines.

The conditions of storage are of vital importance to the preservation of
book treasures. A strict observation of normal temperature and humidity
rules guarantees a long-term preservation of books in good shape. We con-
sider it advisable to keep books in premises at a temperature of 16-18° C.
and an air humidity of 55-60 %.

In the Lenin State Library of the USSR climatic measurements are made
every day in 84 different locations. We use the conventional psychrometers
(a hygrometer consisting essentially of two similar thermometers with the
bulb of one kept wet so that the resulting cooling from evaporation makes
it register a lower temperature than the dry one); the difference between the
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Hygiene and Restoration of Book Stock

readings then gives a measure of air humidity. The Assmann aspiration
psychrometer is used in order to check the psychrometer readings

2. SEcTION OF BOOK RESTORATION

Even though all the required conditions are observed a mishap may occur
and a book may have to undergo restoration. A timely restoration car;
remarkably prolong the service life of books, newspapers i d
other materials. PAPES, magsmnes &1

At the Lenin State Library the complete process of restoration is carried
out on the spot by the experts of the Restoration Section. There are no
u.mversal restoration methods and therefore in each case the restorer has to
find the best way of restoring the damaged material by applying exclusively
checl.{ed and scientifically based methods. Our restorers make use of the
c‘lassmal methods. No mechanized methods (as paper pulp filling, lamina-
tion, e.tc.) are at present being used at our Library, but we find th; method
of filling the worn parts of a leaf with paper pulp to be very efficient, and
feel :chat it should be widely applicated. In the near future we ho;;e to
acquire and put into use a paper-filling machine. In Bulgaria they have
demgned a new time-saving and highly effective paper-filling machine of
particular interest.!

Before starting to restore an item, the restorer must be supplied with all
th.e necessary tools and materials. The restorer’s working place is equipped
with a special table having 2 light underneath, a set of instruments and
mat.enals. The basic materials used for paper restoration are glue and
various sorts of paper which are used to fill the worn-out leaf matter and
strengthen decrepit leaves. The glue must not destroy the material. It must
forrr} a transparent film, be convertible and of a high adhesive capacity.
Ordu}ary glues cannot be used for restoration as they destroy the paper. At
the I:,lbrary we use a glue made according to a special recipe from highest
quality wheat flour. Antiseptics are added to make it vermin proof.

3. RESEARCH LABORATORY

All the methods applied by our restores are first investigated and tested at
the Research Lgboratory by experts — chemists and biologists (mycologists
and entomologists). The Chemical Section conducts research on paper,
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leather, parchment, and other materials for conservation and restoration by
applying different means and methods based on various chemical substan-
ces. The Mycology Section studies air mycoflora in book storage premises,
selects antiseptics for the flour adhesive and disinfectants for the paginal
clean-up and camera disinfection, and also deals with mould fungi control.
The Entomology Section studies book pest bioecology and selects insecti-
cides for insect control.

Using methods developed by the specialists of the Laboratory, the resto-
rers have renewed a great number of manuscripts, and rare and precious
books. The Manuscript Department often receives manuscript material
from private persons or from experts who make expeditions in search of
such materials. More often than not the materials are seriously damaged
due to unfavourable storage conditions and are in need of immediate resto-
ration. For instance, the Library received a XVI century book with its
outer appearance as shown in L. K. Belaya’s article on parchment softening
in this journal? (Fig. 1). After restoration (Fig. 2) the book can well be
used for investigation purposes.

Many writers wrote their manuscripts in pencil (black graphite), and on
other works there are pencil-made marks. All the pencil-written texts have
now been strengthened with carboxymethyl or methyl cellulose solution,
their existence being thus remarkably prolonged.

Also stored at the Library are posters printed with glue colours which
eventually fall off. In the process of restoring the colour layer of the
posters is strengthened, while the poster itself is duplicated onto a mica
paper. The duplication is carried out by means of organic glass which
accounts for the glossy surface of the reverse side of the poster. When
folded, the poster does not tear along the folded edge.

We are much occupied with problems concerning the softening of leather
bindings of old books and manuscripts. It is no secret that during long-term
storage leather suffers extensive chemical and physical changes leading to
its destruction. These changes in the leather depend on the type of tanning,
the method of treatment, and the storage.

The visible signs of ageing are brittleness, fragility and deformation.
Eventually old leather loses its adipose matter which must be regularly
reintroduced in the required quantities. Natural fat and oil should be used
for this purpose as they are not oxidized by the oxygen of the atmosphere.
Mineral oil and turpentine lubricants in particular are ruious for leather.

At the Library we use a special leather softening lubricant suggested by
I. K. Belaya. The method is described and the ingredients of the Jubricant
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are given in this journal.* Apart from adipose introduction we also restore
leather bindings. The worn-out matter of the binding is filled with leather
made according to the red oak tanning method without the cover painting.
PFE 2/10 methyl polyamide is used as a glue when restoring leather binding.

The storage of newspapers meets with serious difficulties in all libraries
as they are printed on low quality paper which very soon turns yellow,
crumbles and becomes brittle.

At present when restoring newspapers we fill the worn-out matter with
newsprint and strengthen the shect edges with mica paper and the text
foldings with condensing paper.

Of some interest is the method of Hungarian restorers, who use laminator
and Japanese silk paper instead of films for newspaper restoration. Un-
doubtly, the mechanization of newspaper restoration and preservation Is
of great value.

Restorers of different countries have much in common, but at the same
time there are many differences. First with regards to the conditions of
book storage. Under best conditions one finds air conditioning, constant
temperature and humidity, hermetic windows made from a light dispersing
glass, and mechanized dusting. However, no matter how excellent the
storage conditions are, the process of natural ageing continues. Therefore it
is imperative that library premises should be built or reconstructed with
due regard to the provision of sufficient space for the department (section)
of hygiene and restoration with the necessary equipment.

In September 1968, the III International Conference on Library Build-
ing, Equipment and Mechanization was held in Bulgaria. S. Alkalaj (Bul-
garia), L. Sk¥ivinek (Czechoslovakia), D. Gawrecki (Czechoslovakia) and
G. Miiller (German Democratic Republic) delivered a paper on »Consep-
tions and Up-to-date Problems of Preventive Protection, Restoration and
Preservation of Books Collections«. The report dealt with the fundamentals
of book preservation, book depository equipment, hygiene, and the chief
methods of restoration: classical, lamination and the method of splitting
the paper sheet and filling the worn-out matter with paper pulp by means
of a paper-filling machine. In addition were provided a list of the necessary
equipment and a plan of premises with regard to book stock hygiene.

We feel certain that the discussion of common problems at similar con-
ferences and a wider publication of restoration experience from a number
of countries would contribute greatly to the cause of restoration and
preservation of those most precious book collections now owned by
libraries.
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Some Observations of the
Development and Nutrition of Booklice

by Z.P. BARYSHNIKOVA

With the exception of a few species Psocoptera live in woods, in parks and
in gardens on trees and busches, where there is a relatively high degree of air
humidity. They live of fragments of animal or vegetable matter, particular-
ly on microscopic mould fungi and on pollen.

Some Psocoptera are synanthropous. They usually live in houses, in mu-
seums, in libraries and in other buildings, where they are almost unnoticed
because of their hidden way of life. The most widely distributed vermin of
this group in buildings is Troctes divinatorins Mull. It is also called the
mould louse or the cabinet louse, though its similarity with a louse is only
superficial.

Literature on the biology and the ecology of the book-louse is rather
sparse. The most thorough and interesting examinations on the ecology of
this species have been carried out by Ghani (1951) and Brown (1952) and
on its anatomy by Kolbe (1880) and Noland (1924).

The booklouse is cosmopolitan. In buildings it is found on walls, in cup-
boards, behind baseboards, behind fixtures and behind water supply equip-
ment. This insect is almost omnivorous, living on practically all kinds of
animal and plant matter. The booklouse may be found in collections of
insects, and other dried animals, in herbaria and in stack-rooms, between
books and papers, especially in moist places. It destroys books, wallpaper
and photographies, eating out the glue and the starch. It may also be found
in dried fruits, in flour, in grain and in other products. However, some
authors assume that the booklouse lives exclusively on mould fungi and
does not destroy material that is to be preserved. We do not agree with this
opinion, as it is contradictory to our observations.

In stack-rooms the booklouse appears sometimes in large quantities. In-
sufficient knowledge of the way of life of this species made us study the
influence of different temperatures and different degrees of humidity on
the booklouse. Knowledge of these factors may be of considerable value in
creating such conditions in library buildings as are unfavourable to the
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Development and Nutrition of Booklice

develop{n.f:nt and the reproduction of this vermin. ~ We have also studied
the nutrition of the booklouse.

EXPERIMENTAL METHOD

A culture of booklice in weighing bottles, on wheat-flour, on dried meat
on cloth and on woolen material was placed in an insecta’rium with room’
temperature and moist air. For our experiments we took insects from this
culture and placed them in chambers of plasticine which we put on slides.
The champers were 8 mm in diameter and 4 mm in height and covered with
a dense cloth of silk or satin. Crimbs of wheat-flour or dried meat were
used as food.

We made daily observations of the booklice and studied their nutrition
on wall-paper, newsprint and paper made of rags, and on the same sorts of
paper PFOCGS.Sed with farinaccous glue, with and without antiseptics and
Wflth t.he sodxlufn salt of carboxymethyl cellulose. We made further studies
i)ea:}}::w nutrllctllon on new and old russet-tanned leather and new chrome
el 4nd ol 11 o e ey ied leather, on 12

. ) our and on dried meat.

One series of experiments was made under room conditions, i.e., at the
temperat.ure and percentage of humidity of the insectarium. Ar,loth;,r series
of experiments was made at the temperature of the insectarium and 80%0
air humu#ny. .The experiments lasted approximately 2 years. For our work
:;Je: Zsed 1magmal.booklice from the stock culture fed on w.heat—flour and
C;;eerer;eaF.hThZ insects were put in chambers of plasticine, which were

with a dense cloth of silk. The chambers were circular with a dia-
meter of a.bout 8 mm and placed on slides. Each chamber contained 1 ima-
ginal specimen. Also chambers intended for 10 specimens were used. These
were oval, up to 3 cm long and 1.5 ¢cm broad. '

OBSERVATIONS OF THE DEVELOPMENT OF THE BOOKLOUSE

O'u'r first subject was to examine the influence of air humidity on the via-
bility of the booklouse. To this purpose 20 imagines were placed in cham-
bers of plasticine and later in desiccators with a constant air humidity from
10%b to 100%s (with an interval of 10%s).
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Above 30% of humidity the insects developed normally. Nymphs de-
veloped from the eggs laid by the imagines. The largest number of eggs was
laid a¢ air humidities of 80 %o and 90%o. In chambers with 1000 air humi-
dity we observed an intense growth of mould fungi whose hyphae com-
pletely covered the nutritional substrate and filled the chamber. It is prob-
able that the development and the reproduction of the insects Wwas suppres-

sed by drop formation (Table 1).

TasLe 1: Survival rate of Troctes divinatorius Miill. at different
percentage of relative humidity

20 samples were used at the experiment

Air . Progeny
humidity M(?rt:llty fl?iay b (number of Remarks

in% in % of deat nymphs)
10 100 14 — 909y died on the 6th day
20 100 10 — 909/ died on the 6th day
30 100 14 — 90, died on the 6th day
40 — - 19
50 — - 19
60 — - 10
70 — —_— 17
80 —_ — 48
90 — — 55 Nutrition on mould fungi

100 — — 15 Drop formation and

excessive development of
mould fungi

Smaller quantities of mould fungi have been observed in the chambers at
909/ humidity. In this case the fungi had no strong effect on the insects,
on the contrary, they were used for nutrition.

In 1952 Brown studied the influence of 25 different combinations of
temperature and humidity on various phases in the development of Lipo-
scelis (Troctes) divinatorius Mill. He showed that the most favourable
condition for oviposition, incubation of eggs, development of nymphs and

mffmﬂw combination of 85%o of air humidity and a

lifetime of
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FIG. 1. Fertility of Troctes divinatorius Mill. at different percentages
of air humidity and room temperature.

After the results of the first experiments we studied the influence of air
humidity (from 10% to 100% with intervals of 10%s) at variable room
temperature. To test the humidity in this series of experiments we took 3 of
the oldest nymphs at a time and kept each in a separate chamber. These
nymphs developed into imagines and laid eggs (the reproduction of the
booklouse is parthenogenetic). Each egg was then placed in a separate
chamber. We noted the lifetime and the fertility of the imagines at each
stage of humidity.

At 10%0, 20%0 and 30°% humidity all the nymphs died, their average
lifetime being 6, 6, 8, 3, and 13 days respectively (Fig. 2). The nymphs lost
water, and they became short and flat.

At 40% humidity all the nymphs developed into imagines which laid
eggs. No female laid more than 3 eggs. The second generation was less
viable, only in one case a nymph developed into imago. It lived 355 days,
but did not lay a single egg (Fig. 1 and 2).

The maximum lifetime of an imago of the first generation at 50 %o humidi-
ty was 300 days. The largest number of eggs laid was four. The nymphs of
the second generation had rather a long lifetime (181 to 193 days), but they
died before they had reached maturity. Of this generation only 1 nymph
developed into imago. However, it died after 370 days, and it never laid

eggs.
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FIG. 2. Lifetime of imagines at different percentages of humidity

and room temperature.

The imagines originating from the nymphs used fmj the experimeflt lived
160-341 days at 60%0 humidity. The largest quantity of.eggs laid by a
female was 5. All the nymphs of the second generation dlfzd befo.re they
had been transformed into imagines, though some of them lived quite long

5).
mlj\?%%ofif }Zumidity the lifetime of the first generation was longer than
at lower degrees of humidity. Some insects lived more than 470 days. Part
of the nymphs of the second generation died. Thfe nymphs which rea_ch_ed
maturity were alive for more than 245 days. At this percentage of humidity
a third generation was developed, but much more slowly. For instance, one
nymph reached only the second stage of a nymph after 141 days. '

At 8090 humidity the development of the booklouse was considerably
faster. Simultaneously the lifetime of the imagines was increased. In most
cases they lived for more than 470 days. In our observatic.)ns we noted a
parthenogenetic development of 5-6 generations. The quantity of eggs pro-
duced by a female reached 20-23.

At 90%o humidity the development was also fast. Within 18 months 6
generations had developed. The lifetime of the imagines was quite long (180
to0 257 days). The number of eggs laid by a female was larger than the
number of eggs produced at 80 %o humidity (Fig. 1).

The average number was 25-30, and in one case it was as high as 114.
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At this percentage of humidity mould fungi developed in the chambers on
the nutrition substrate, and the nymphs as well as the imagines lived on
spores and hyphae of fungi. We found the following species of mould fungi:
Aspergillus flavus Link, Penicillinm meleagrinum Biourge and P. tardum
Thom.

The development of the booklouse at 100%o humidity was suppressed
by intense growth of mould fungi, which almost filled the chambers, and
by drop formation. Booklice of the second generation died after 300 days,
at the imaginal stage. In the second generation only 1-3 eggs were pro-
duced. In the third generation there was only one nymph. It lived for 164
days and did not reach maturity.

The most favourable condition for the development, the lifetime and the
fertility is a humidity percentage of 80~90 %, at varying room temperature.

We also made a series of experiments at a constant temperature of 25° C.
at 40%%, 60 %0 and 80 /o humidity. Our observations, which we had to stop
for technical reasons, lasted 8 months. We took 6 imagines at a time and
kept them in separate chambers, at each percentage of humidity. As soon as
the booklice had produced their first eggs, they were transferred to the
general culture, whereas the eggs remained in the chambers. We noted the
speed of the development of each stage, and observed their lifetime and
fertility.

It is probable that air humidity has not an immediate effect on the time
of the development of the booklice. The time of development of the eggs
does not differ considerably at different percentages of humidity (Table 2).

TasLe 2: Duration of the development (in days) of the booklouse
at a temperature of 25°C.

& " Y [ o

5 | g |5 5% 58 | 5F | 5F

E | & (5% 22| 2w | £ | B2

2. 5 (22| . e & & & & g% )
e 5 3o o ) SR S > w E
<&l O (Z¢g| W Z 5 Z g Z 5 Z 5 &
40 I 6 11.5 10 — — — -
60 I 6 11.0 17 34 37 — —
80 I 6 114 4.6 3 4.2 4.5 1.2%
80 II 83 113 13 6.8 5 5 —

* Editor’s note: This must be the preoviposition period, cfr. the lifetime in Table 3.
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As the nymphs grow their development becomes slower and slower. At
6090 air humidity the development takes 17, 34 and 37 days; these figures
apply to the first, the second and the third stage, respectively. In the first
generation the development of each stage of nymphs takes 3-5 days at 80%
humidity. In the second generation the development of nymphs of the first
stage lasted longer than it did for the preceding generation. In the second
generation the average time of development (from the oviposition to the
imago stage) had increased two times as compared with the first generation.

At 80%p humidity the booklice reached maturity after 29 days in the
first generation, after 58 in the second generation and after 41.6 days in the
third generation (Fig. 3). In the first generation the difference between the
extreme values is very small. In the second generation it increases abruptly.

NUMBER OF
DAYS

1001

501

30
201
101

v Y y - GENERATIONS
0 [ I 11

FIG. 3. Change of the periods of development according to
generations at 25° C. and 80 % air humidity.

In the third generation these sizes are noticeably approximated. The devel-
opment of the booklouse is oscillating.

The booklice reached maturity at 80%0 air humidity. At 6096 air humi-
dity one imago was developed. It is therefore difficult to judge of the life-
time of the imagines and of their fertility.

A comparison of the lifetime of the imagines according to generations at
809/0 humidity shows a reduction in their lifetime (Table 3).
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At the same time the fertility is reduced, which clearly appears from
Table 3.

TasLE 3: The lifetime of imagines and their fertility at 80 %/ humidity
and a temprature of 25°C.

S, ks g Lifetime Fertility

- by o

g 2 s

o (_)- . . . .

] g i Maxi- Mini- Ave- Maxi- Mini- Ave-

V) Z v mum mum rage mum mum rage
I 6 165 37 95,7 75 7 38.7
11 22 113 4 65.1 71 3 23.6

III 12 67.6 35.7 50.2 27 2 18.5

A graphic representation of these sizes shows gradual approximation of the
extreme sizes and the average size to the third generation (Fig. 4 and 5).

NUMBER OF
DAYS
4

165+

13

. v ~ > GENERATIONS
0 I It it

FIG. 4. Change of the fertility according to generations

at 25° C. and at 80 % air humidity.
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NUMBER OF
EGGS

75+ ———
711 RN

3]

18

L

) — I;r"“"ﬁ;‘“N- +~ GENERATIONS
0 1

FIG. 5. Change of the lifetime of imagines according to
generations at 25° C. and 80 % air humidity.

In the last series of experiments the optimal humidity at a temperature
of 25° C. was 80 %o, but, apparently, constant conditions have a depressing
effect on ensuing generations, which is seen from the reduction of the fer-
tility and the lifetime of the imagos. It should, however, be noted that the
difference between the first and the second generation is larger than the
difference between the second and the third generation. In our opinion it
might be supposed that the difference between ensuing generations w1l! be
reduced more and more and that the curve will oscillate around a medium
level, which is lower than the original level.

Tue NUTRITION OF THE BOOK-LOUSE

Studying the nutrition of the booklouse we have observed that of the diets
tested wheat-flour and dried meat (Tables 4 and 5) were most favourable
for their development.

In our experiments some generations were developed on each of these
substrates. The number of generations in the second series (at constant humi-
dity) could be determined only with .difflculty, as the generations were
mixed, and the number of specimens increased to 100-200. Under room
conditions (variable temperature and air humidity) we observed 2-3 gene-
rations. Further observations were stopped, though the insects were still

alive.
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TaBLE 5: The nutrition of the booklouse at room temperature

TasLe 4: The nutrition of the booklouse at room temperature Do
and at 80%b6 air humidity

and air humidity

10 nymphs 1 nymph Degree of Lifetime of Number
in each chamber in cachychpamber Material damage done to | all generations of
the material in days generations
. Y L7
Material - 8—;‘ - o S — »
© -3 E v S g “6 o g [ S g
g w‘é E 5 —E 8 g §>§ E& ] Art Paper «.....ovviineneenienns — 549 20
vE ° = 3 ;é ¥E E) &v Eg Art paper with flour
A<® | A= Zw |QATE) a8 Z % without antiseptics .............. — 451 2.0
Artpaper ............ ... ... - 376 23 Ar paper with flour
— 496 1.3 . L B
Art paper with flour glue Xlt[hpz;z:s?it:}c‘ss(;éi.u};‘ ............ 189 20
without antiseptics ............. — 365 23 T
: - 120 16 _
Art paper with flour glue 1c\a;rboxy'methyl cellulose .......... g;z f:
1 1 1 EWSPIINT wevevvrevnernoraaranns - .
ertthp:;::xrsev;:it:;s ................ — 353 26 - 201 2.0 Newsprint with flour glue
i without antiseptics .............. — 223 1.5
;:I)dnum .carboxymethyl cellulose .. — 361 23 _ 73 1.3 Newsprint witﬁ flour glue
EWSPHIIL v v - 381 20 - 71 1.3 with antiseptics «.....ovovernenes - 258 20
N.cwsprmt with flour glue Newsprint with sodium
thhout' AMUSEPLCS « oo veveenes - 353 23 - 124 1.3 carboxymethyl celluose ........... — 383 2.0
N'e sprine with flour glue Paper made of rags .............. - 460 2.0
;l:: an.txsept'xcl: d """"""" - 353 20 - 162 20 Paper made of rags with flour
bsprmr. v}:“l S(; e glue without antiseptics .......... — 280 20
;ar oxymzt yf cellulose ......... — 364 2.3 — 152 1.6 Paper made of rags with flour
Pzp:r made of FABS -:enaririnss - 394 20 - 151 1.6 glue with antiseptics ............. — 262 20
1 per m; e of rags W.lth flour Paper made of rags with sodium
i:e wit Zut ?nnscptl‘cs ......... — 324 2.3 — 153 1.6 carboxymethyl celluose .......... —_ 623 1.0
[uier n:; ° o rags with flour New russet-tanned leather ........ X 589 3.0
i s dant;sepncs Ly - 26 1.6 - 247 20 Old russet-tanned leather ........ X 473 25
?cr made of rags with New chrome leather ............. X 451 2.0
sodium carboxymethyl cellulose .. — 372 2.6 — 219 2.0 New parchment ................. _ 451 2.0
New russer-tanned leather ......... X 420 26 X 207 1.6 Old parchment ,.........ovvvnins X 533 2.0
Old russet-tanned leather ....... X 262 23 — 152 1.6 CaliCo oo e — 311 20
II:IICW chrome leacher ... X 349 23 X 119 1.3 Leatherette . .....covvevevennenns — 371 1.5
Olew parchment ................ - 346 23 - 166 1.6 Natural silk ...t + 606 2.5
d parchment ... - 346 23 — 15 16 Artificial silk oooveniiiiiiiees + 396 20
Colien oo, - 280 20 — 19 10 CIOth «vveveeeeeeeeanaeeeees + 606 3.0
Leathcret:f: """"""""""" X 363 23 - 166 1.6 Wheat flour ...coveviiiiiiian + more than not esta-
Nat.u'razl Sll!( ................... X 358 23 — 179 2.0 679 blished
Artificial sitk ......... ... X 339 3.0 X 160 2.0 Dried meat . ....ovvovvvenienraenns + 589 not esta-
Cloth ........oovviviiiin, + 339 20 + 135 20 blished
W}?eat flour ...l + 483 4.0 + 339 3.0
Dried meat .................... + 445 33 + 144 1.3

Signs: No damage: —, Partial damage: X, Considerable damage: +.

Signs: No damage: —, Partial damage: X, Considerable damage: +.
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We noticed considerable damage on the cloth, which they torn asunder
and changed into single small fibres.

We also noted that essential damage had been done to artificial and na-
tural silk. The booklice devoured the eggs they had laid; besides, they fed
on the mould fungi Aspergillus restrictus G. Smith, which developed in the
natural silk.

Inconsiderable damage was observed on the fleshside of old and new
russet-tanned leather and in new chrome leather. We found a large quantity
of excrements, the colouring of which was the same as the colouring of the
leather. As they apparently did not digest the leather we concluded that
they had used their eggs as nutrition.

In old and new parchment the damage was insignificant. However, we
found plenty of excrements of a white colouring, and we observed that
letters had been stripped off old parchment, so that only traces of them
were left.

The damage done to the calico and the leatherette was hardly noticeable.
But there is no doubt that these materials had been damaged, since we found
many blue excrements in the chamber with the leatherette and a large por-
tion of excrements of a light colouring in the chamber with the calico. The
colouring of the excrements corresponded to the colours of the materials
eaten. In the chamber with the leatherette the mould fungi Aspergillus
restrictus G. Smith were developed.

We have not observed damage in all kinds of paper. We quite often
found that eggs had been eaten by the booklice. On paper processed with
the hemicellulose pasti sodium salt of carboxymethyl-cellulose common salt
was crystallized out. This is apparently explained by the fact that a technical
product was used. At 80%o air humidity a large number of mould fungi
were developed on all the samples of paper. On art paper we found the
fungi Penicillium notatum Westling, on newsprint the fungi P. meleagrinum
Biourge, Hormodendron Bonorden, and of the group Aspergillus glancus
we found: A. repens (Cda) de Bary and A. restrictus G. Smith. On paper
made of rags we found Penicillium notatum Westling, P. meleagrinum
Biourge, Aspergillus flavus Link, and Hormodendron hordei Bruhne.

We made one series of experiments with different quantities of nymphs
in one chamber (1 or 10 nymphs in the same chamber). When we compared
the results we saw that at a higher density the lifetime was considerably
longer, the damage was more noticeable, and a large quantity of material
was destroyed. The single specimens lived averagely two times longer than
the specimens that were kept together. At a higher density we used the dead
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bodies of insects for nutrition, and at the end of the experiments we were
not able to detect a single dead body. However, we sometimes found cap-
sules of heads. Besides, the booklice would quite often eat the eggs they had
produced themselves.

In two series of experiments the density of the insects was the same, but
the cultures were kept either at 80 % humidity or at variable room humidi-
ty. At a constant degree of humidity the lifetime was longer. Booklice are
sensitive to humidity and prefer air humidity which is not below 40-60 .
In the course of 24 hours room humidity oscillated between 40°%o to 85 %b.
The degree of damage was the same in both series.

The lifetime of Troctes divinatorius Miill. fed on paper processed with
sodium salt of carboxymethyl cellulose at 80%/0 humidity considerably sur-
passes the lifetime at variable humidity. This is due to the fact that they
lived on spores and hyphae of mould fungi, a very large quantity of which
was developed on these samples of paper.

CONCLUSIONS

1. At room temperature the optimal air humidicy for the development of
the booklouse Troctes divinatorius Miill is 80-90 %e.

2. At constant conditions the duration of the development changes from
generation to generation.

3. Of the materials of which books are made booklice prefer cloth, arti-
ficial and natural silk and leather, new and old russet-tanned leather and
new chrome leather; old parchment is partially damaged.

4. The higher the density of insects and of humidity the greater the da-
mage done to the materials and the longer the lifetime of the booklice.
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Mass Restoration of Water-damaged Documents
(Biickeburg, 17-18 February 1970)

The meeting was organized by the Niedersichsisches Staatsarchiv in Biicke-
burg, and attended by about 50 restorers. The majority of participants were
from Germany but there were also representatives from Belgium, Denmark,

England, Hungary, and Switzerland.
The coverage of the subject was comprehensive and discussions covered

subjects ranging from administration and air-conditioning to specific pro-

blems of lamination and materials.
Papers were read in German and English, and written translations were

provided.

The following papers were read:

Organization and methods of mass-restoration in Biickeburg

(Mr. H. Hofmann, Biickeburg)

Comparison of methods of mass-restoration in European countries
(Mr. A. Arad, Jerusalem)

Methods of mass-restoration in East Europe

(Mr. J. Ries, Ziirich)

Deacidification and disinfection in mass restoration

(Mrs. L. Hasznos, Budapest)

Methods in use with mass conservation of archival paper-material
(Mr. H. P. Pedersen, Copenhagen)

Foils and Methylcellulose
(Dr. J. Friedrichsen, Diisseldorf)

A visit to the laboratories in Biickeburg and lively discussions were addi-

tional highlights of a very well-organized and successful meeting.
A. Arad

Jerusalem
.

213



The Conference on the International Cooperation
for the Preservation of the Book
(Florence, 12-14 March 1970)

A conference on »the international cooperation for the preservation of the
book« took place in Florence 12—14 March 1970. It was organized by the
C'entral National Library of Florence (Biblioteca Nazionale Centrale di
Firenze, BNCF) in collaboration with UNESCO and the Italian Ministry
of Education (Ministero di pubblica istruzione) and took place in the plea-
sant surroundings of the Palazzo dei Congressi. The conference which had
more than hundred delegates was very well organized. In particular the
delegates appreciated the almost breathtaking activity of the two inter-
preters who highly deserved the applause they received from the audience
at the end of the conference.

The. chairmanship of the conference was shared between Sir Frank
Francis, of the Council on Library Resources, Washington, and dr. Harold
J. Plenderleith, of the UNESCO Rome Centre, and as might be expected
the proceedings of the conference were conducted in a dignified way with
an occasional touch of humour.

In his inauguration address prof. E. Casamassima, the Director of the
BNF:F, remembered of the conferences formerly organized on the preser-
vation of books and documents, reaching from the conference in St. Gallen
in 1898 up to the conference on mass-preservation in Biickeburg in 1970.
Eacf.l of these conferences had more or less focused on the technical aspects
of library and archive preservation. In contrast the present conference
would be related more to the organizational and administrative aspects of
book preservation. Prof. Casamassima described how the flood on 4th
Noveml?er 1966 indirectly had made Florence the proving ground of what
international cooperation may lead to. In this respect he particularly
'thought of the restoration laboratories at the BNCF. He described how the
idea of organizing an international centre for the preservation of books
and documents in Florence was conceived already during the early weeks
of the. rescue operation and how this idea eventually grew and led to the
establishment, by international cooperation, of the restoration laboratories
at the BNCF. These laboratories were not what was originally conceived
and p'rof. Casamassima thought that a proposal for the establishment of a
trul.y international centre for research and training regarding the preser-
vation of books and manuscripts, which would be put forward later, would
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be a major theme for the discussions of the conference, and he hoped these
discussions would lead to a positive result.

The directors of the Department of Restoration (Reparto di Restauro) of
the BNCF, dr. Luigi Crocetti and Mr. Anthony Cains had prepared a
paper (read by dr. Crocetti) which dealt with the experiences in inter-
national cooperation at the restoration laboratories of the BNCF. The
paper first described the enormous task of exsiccation of the flooded ma-
terials from the BNCF and the different mechanical and biological da-
mages the material had suffered. Next the treatments used for different
categories of damages were discussed. Further it was described how the
restoration laboratories were established at the BNCF and how, particular-
ly through the energetic efforts of the British colleagues, the »restoration
system« of the BNCF was developed. A rather detailed description was
given of the structure and functions of the system, and at last the experi-
ences obtained in getting book conservators and restorers from a number of
countries cooperate in the laboratories of the BNCF were described. The
latter part of the paper formed an introduction to the visit the delegates
were to pay to the BNCF during the afternoon session, and to those of the
delegates who had not on former occasions visited the BNCF this visit
apparently became a rather breathtaking experience.

According to traditional points of view the preservation of a book is
something which should be done from beginning to end by one and the
same person. However, the restoration system employed at the BNCF 15 a
true mass-preservation system, based on an »assembly-line« concept, and
operating with a number of highly specialized single functions. To many
this may sound odd, but apparently this system is the only feasible solution
to the enormous restoration problem at the BNCF, and whether you like
the idea or not, it works extremely well. The delegates were taken through
the laboratories by the directors of the Restoration Department, dr. Cro-
cetti and Mr. Cains, assisted by the chemist of the department, Mr. Joe
Nkrumah. Everything was well explained and demonstrated and the many
questions made by the delegates were satisfactorily answered. During the
visit the specification card which is an integral part of the restoration
system was explained in detail and a demonstration was given of how it
works in practice.

In the morning session of the second day of the conference the principal
events were the papers read by Mr. Peter Waters and Mr. James Lewis,
both of the Imperial College, London. Mr. Waters demonstrated the un-
satisfactory state of affairs inside book preservation to-day, where the tra-
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ditional practices are still almost dominant since very little has been done to
relate the results of modern scientific research with restoration practice,
probably mainly because there is too little communication between libra-
rians, restorers and scientists. He pointed out that there appears to be a real
need to establish a centre based upon an existing department of conserva-
tion and able to profit from its material and experience but devoted to
research and training. In consequence Mr. Waters put forward a proposal
to establish an international training centre for conservation of books and
manuscripts. He mentioned that a small pamphlet with a questionnaire had
been sent out jointly by the Conservation Group in London and the BNCF
to directors of major libraries and archives throughout the world, and that
the response to the question of an international centre was overwhelmingly
in favour. It was briefly described what would have to be included in the
training programmes of an international centre and strong and valid argu-
ments were made in support of placing the centre in Florence.

Mr. James Lewis next read a short paper which in certain respects ampli-
fied the points of view regarding the international centre already expressed.
Mr. Lewis pointed out that in some countrics national centres of conser-
vation already exist while in other countries no such comparable institutions
exist at present. He thought that an international centre could act as an
inspiration and model to those countries with limited resources until their
own national centres are well established, and could play an important role
in developing the field of book conservation. He sketched how the staff to
instruct the students at the centre could be invited as visiting professors and
and thus would not need to be away from their own responsibilities and
workshops for excessive periods of time. Mr. Lewis mentioned that the
pamphlet outlining a proposal for an international centre had been circu-
lated to 210 institutions and individuals in 34 countries and that out of
those who had answered the questionnaire 969/ had been in favour of the
proposal, while more than 50% had expressed a wish to use the facilities
that could be offered by such a centre and would be prepared to send to
the centre staff members who were already professionally trained in some
capacity or the other, . inst. as librarian, archivist or conservator.

Dr. Emerenziana Vaccaro, the Director of the Istituto dj Patologia del
Libro, Rome, read a paper in which she gave a very detailed account of the
international activities and research projects involving one or more other
countries in which the institute had taken part over the years since its
establishment in 1938.

In the afternoon session Mr. Paul Banks, of the Newberry Library,
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i i ase in
Chicago, demonstrated through a series of colour slides the decre

binding standards which has occufrxgd over t}%e(:/ ::;1121;22 arx;;idai:;eer ;ﬁitc lI;I;
Frazer G. Poole, of the Library o ongress, ngton, ead te prin b

r of the session. Mr. Poole first outlined the .hlstox"lca evelop :
ﬁlilr):ry conservation in the USA and then described in detEax;titohne iErle;e;r7
vation program of the Library of C?ngress afte.r the reorganiz on in 1957
which was the result of the recognition of the library admmx;tra 1o the
importance of book conservation and of the need to cex;traf 1T1e aer}fective'
dinate all preservation activities if the program Wwas 10 e fully clfecuive.
He mentioned that the head of the preservation program 1s anh i
Director of the Administrative Department, the department in the ridrde)j
which is responsible for the service e?nfi.housekeepling func?cé)s, z;ess de
scribed next how the preservation activities of t%xe Library of Cong s A
organized in five basic sections: the Binding OfflC(?, the Re_storatlon offic;
the Preservation Microfilming Office, the Collegtlons Mamter;a.nce fee
and the Preservation Research and Testing Office. Of these 1ve.se_ct1the
the four are operating while the fifth,’the Rese_arch I;laboratori‘ri,b;;i tlits ne
process of being established. After ha'vmg described the refponbud thes o
the headquarters office for preservation and the pres}t:rvlait:c;n g grOVing
Poole pointed out that the preservation program at the il I—; r};] s pht rine
effective although not all problems have been solved yet. Het lg thas
other research libraries might apply the same general orgamze;‘non.a pist o
in establishing their preservation dep'artments but stressed that it m

i servation is expensive. .
rec:’lgrr.ulz’zcci)ltehitef: iifscussed the dli)fficulties of rec.ruiting skilled peopl(; fﬁ:
preservation work, as well as the curious lack of interest on thehparth 0 }tl he
libraries of establishing preservation programs. However, he :i ought tt 2
American research libraries are being stifnulated to a renev}v]e mter;s »
book conservation by the publli)citthl(x;ch lh;jn Zrt)ttex:ii:e;iu Cthepza:frev :tion
Florentine libraries, as well as by the develo T e
programs as that operating at the L'xbraf'y of Congress. e was oprimiste
about the future of book conservation if the momentum e e
that now exists can be maintained. ‘One way of doing this, . ,
would be to establish the proposcle{d ﬁlter:}?:c:;ilc ec;:t:; fnl?il,?;e;c:tioh:;
i e remark that . '

f;lotlree ;::n}"‘cll:ien(iewvi;}; :.nh example of the right idea, in the right place, at

the right time. ‘
The afternoon session 0

f the second day of the conference ended with a
v . S
number of minor contributions and short remarks,

which were continued
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sat.urda); morning during the final session of the conference. The represen
tativ . .
t ree (1)1 UNES;CQ, dr. A. Wagner, very strongly urged the conference
to reach a conc usxon'regardmg the proposal for the establishment of an
mt%;r‘la;xonal centre in Florence, and the representative of IFLA, dr
. LY } :
jl.l Vieder, Proposed some secondary activities which might be helpful to
the international cooperation in the field in question
The I?zrector~General of the Italian libraries, although he had certain
e .. ;
serva'norll:sl, was very positive about the establishment of an international
centre in Florence, and after some 1z
. summarizing remarks b f
cent . ! : y prof. Casa-
m t;lm;l the audience accepted with overwhelming majority the proposal
e (:irenc centre. Next the members for an organizing committee were
no i i
Ommate a.mfi acc;pted by the audience. With this the conference had
come to an end and there was onl
y left for prof. Casamassima i
elegant words to close the conference. sima in & few
, Im@edla;ely therefafter the delegates went to a restaurant in Piazza
ignoria where an official, but i
wond
>ignor s erfully informal, farewell-lunch was
After 1z i
s lunfch the »Organizing Committee for the Study of an Internatio-
nal ?t.ré or the.Preservatxon of Books and Documents« met at the Pa-
@ 0 El h0ngress1 and started its work. After having discussed a plan for
1ts wor i i i
s wo 1: e CEmmltFee decided to meet again by the middle of June, after
K 3
Connecetmders. have, in su.lrcommxttecs, considered the different problems
conn e :)vxt the establishment of an international centre. The meeting in
ma 1 i :
y be expected to result in a detailed plan for the establishment of

the centre which may be
put before UNES in ti 1
Conference in Paris in October this year. =0 in time before I Genera

APPENDIX

Titles of the principal papers read at the conference:

Dr. Luigi Crocetti and Mr. Anthony Cains:

Un’esperienza di cooperazione internazionale.

Mr. P‘eter Waters and Mr. James Lewis:

Requirements for an international Center for Preservation of Books and Manuscripts

Dr. Emerenziana Vaccaro:
Attivi "Isti i i 1
ita del'Istituto di Patologia del Libro nella cooperazione internationale

Mr. Frazer G. Poole:
Planning a preservation programme in a major library,
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Organizing Committee for the Study of an International Centre for the
Preservation of Books and Documents.

MEMBERS:

Chairman: Mr. Ove K. Nordstrand
Det kgl. Bibliotek

Christians Brygge 8
DK-1219 Kebenhavn K, Denmark

Mr. Arie Arad
Israel State Archives
Jerusalem, Israel

Prof. Francesco Barberi
Ministero di pubblica Istruzione
Piazza Marconi 25

Roma-EUR, Italia

Prof. Emanuele Casamassima

Direttore
Biblioteca Nazionale Centrale

Piazza Cavalleggeri 1
Firenze, Italia

Dr. Luigi Crocetti

Reparto di Restauro
Biblioteca Nazionale Centrale
Piazza Cavalleggeri 1
Firenze, Italia

Dr. Rudolf Fiedler

Direktor
Usterreichische Nationalbibliothek

1 Josefsplatz 1
Wien, Osterreich

Dr. Frangoise Flieder

Centre des recherches sur la conservation
des documents graphiques

12 rue de Buffon

Paris Se, France

Dr. Carlos Victor Penna, Direktor
UNESCO: Department of Documentation,
Libraries and Archives

Place de Fontenoy

Paris 7e, France
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Dr. Harold ]. Plenderleith

UNESCO Rome Center for the Study of
the Preservation and Restoration of
Cultural Property

Via Cavour 256

Roma, Italia

Mr. Frazer G. Poole, Ass. Director
Administrative Department
Preservation Office

The Library of Congress
Washington, D.C. 20540, U.S.A.

Dr. Tibor Tombor

The National Széchényi Library
Museum-Korut 14-16

Budapest VIII, Hungary

Dr. Emerenziana Vaccaro, Direttrice
Istituto di Patologia del Libro
»Alfonso Gallo«

Via Milano 76

Roma, Italia

Mr. Peter Waters

Library Materials Research Group
Department of Mechanical Engineering
Imperial College of Science

and Technology

Exhibition Road

London SW 7, England

P‘\ Drt. Joachim Wieder

" Bibliothek der Technischen Hochschule
IE ST B A A
N O o1 ’ { rcisstrasse 21
8 Miinchen 2, Deutschland

ey

By some mistake Sir Frank Francis, of the Council on Library Resources, One Dupont
Circle, Washington, D.C. 20036, U.S.A., forgot to include his own name when he read
the list of those nominated and accepted as members of the committec. Sir Frank Francis
therefore should be added tg-flie-fist of m of the committee.
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Owe K. Nordstrand
Copenhagen
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