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ODOS CHEMINE ANALIZE

Muziejuose, bibliotekose, archyvuose ar kitose kultiiros paveldo saugojimo vietose yra objekty, kurie pagaminti ar vie-
na i§ sudétiniy daliy yra oda. Ne iSimtis ir Lietuvos moksly akademijos Vrublevskiy biblioteka, ¢ia didzigja fondo dalj
sudaro knygos ristos oda. Nuo 2013 mety bibliotekoje buvo pradéti taikyti nauji ody cheminiai tyrimai, taciau tik pavi-
enéms knygoms. Todél, 2015 metais Lietuvos moksly akademijos Vrublevskiy biblioteka vykdydama projekts ,, Lietuvos
kultiiros paveldo tapatumo paieskos XVII a. Vilniaus akademijos spaustuvés knygy jrisuose. Tyrimai ir prevencinis konser-
vavimas®, turéjo galimybeé $iuos tyrimus pritaikyti placiau tiriant XVII a. Vilniaus akademijos spaustuvés (VAS) odinius
knygy jrisus saugomus LMAVB Rety spaudiniy skyriuje Lituanikos fonde.

Skirtingos odos i§dirbimo technologijos zZinomos jau nuo seniausiy laiky, taciau daugiausia odiniy dirbiniy yra au-
galinio iSdirbimo. Odos rauginimo procese svarbiausig vaidmenj atlieka rauginés medziagos — taninai, kurie nulemia
jvairias odos organoleptines ir chemines savybes. Daug rauginés medziagos turi augaly ekstraktai, jie buvo i§gaunami
i$ jvairiy jy daliy: Zievés, lapy, giliy.

Siuo metu pagal savo chemine sudétj taninai skirstomi j tris pagrindines klases: hidrolizuojami, kurie dar skirstomi
j galotaninus ir elagotaninus, kondensuoti ir kompleksiniai. Odos i§dirbimui naudojamos tik pirmos dvi grupés.

Skirtingos taniny klasés turi skirtingus odos senéjimo mechanizmus, yra Zinoma, kad hidrolizuojamais taninais
iSdirbta oda yra ilgaamziskesné nei kondensuotais. Taip pat, tam tikroms augaly dalims budingos skirtingos taniny
junginiy klasés, kurias nustacius ir susiejus su augaly augimvieciy paplitimu, galima spresti apie odos i§dirbimo
geografijg ir priskyrimg vienai ar kitai $aliai.

Projekto metu buvo istirtos 159 XVII a. Vilniaus akademijos spaustuvés knygos odiniais virseliais, atlikti cheminiai
kompleksiniai tyrimai:

1) Knygy odiniy virseliy pH-matavimai;

2) Odos mikrocheminiai kokybiniai tyrimai;

3) FTIR spektroskopijos metodu nustatytos istorinei odai i§dirbti panaudotos taniny rasys;

4) FTIR spektroskopijos metodu nustatytos Siuolaikinéms restauravimui skirtoms odoms i§dirbti panaudotos
taniny ruasys;

5) Odos morfologiné analizé opitiniu mikroskopu.

Tyrimo metu nebuvo atsizvelgiama, ar knyga perrista, ar restauruota, o knygoms su pergamentiniais jrisais atliktas
tik optinés mikroskopijos tyrimas. Taip pat istirtos 5 $iuolaikinés restauravimui skirtos augalinio iSdirbimo odos.




pH matavimas

pH - tai tirpalo ragstingumo ar $armingumo matas. Odos ragstinguma lemia jos i§dirbimui panaudotos medzia-
gos. Siuolaikiniy ody pH vertés svyruoja nuo 3 iki 5,5, 0 senyjy ody pH vertés gali biiti panasios arba dar Zemesnés deél
vykstanciy senéjimo procesy ar netinkamo saugojimo.

Mikrocheminé kokybiné analizé

Gelezies chlorido testas naudojamas bendram visy taniny identifikavimui. Vanilino testas naudojamas konden-
suoty taniny identifikavimui. Nitritinés ragsties testas naudojamas elago taniny identifikavimui. Rodanino testas nau-
dojamas galo taniny identifikavimui.

Reikia pazymeéti, kad kartais dél odos sunykimo ar jvairiy senéjimo procesy, mikrocheminés kokybinés analizés
reakcijos gali bati neinformatyvios, todél tikslesniam taniny klasiy identifikavimui yra pasitelkiami instrumentiniai
tyrimai, tokie kaip — spektroskopija.

ATR-FTIR spektroskopija

Spektroskopija - tai sgveikos tyrimas tarp medziagos ir spinduliuojamos energijos, o kalbant populiariai — kaip
kiekvienas Zmogus turi savus pir$ty antspaudus, taip kiekviena medziaga turi savo individualy, tik jai badingg spektra.

FTIR spektruose yra stebimos visiems taninams bendros sugertiems juostos, tac¢iau kiekviena taniny klasé pasizymi
tik jai budingomis sugerties juostomis, kuriy déka galime atskirti skirtingas taniny klases.

Optiné mikroskopija

Tyrimo metu naudojamas optinis mikroskopas, ir odos pavirsiaus piesinys (meréja) stebimas atspindétoje Sviesoje.
Kiekvienas gyvunas turi tik jam badingg odos piesinj.

I$tyrus 159 vnt. XVII a. VAS knygy odiniais virseliais, buvo nustatyta, kad 83 vnt. knygy jrista j hidrolizuojamais
taninais raugintg oda, ir vidutiné tokios odos pH verteé 5,1. ] kondensuotais taninais rauginta oda buvo jri$tos 47 vnt.
knygy, o jy vidutiné pH verté buvo 4,2. Taip pat buvo ir 29 vnt. knygy, kuriy odoje identifikuoti ir kondensuoti, ir hi-
drolizuojami taninai. Tokiy knygy odos vidutiné pH verté buvo 5,0. XVII a. VAS knygy jriSuose dominuoja hidrolizuo-
jamais taninais rauginta oda. Taip pat, tokios odos pH vertés gerokai aukstesnés, nei kondensuotais taninais raugintos
odos. Hidrolizuojamy ir kondensuoty taniny misinys odoje pH vertei, lyginant su hidrolizuojamy taniny pH verte,
didelés jtakos neturéjo.

Darbo metu taip pat uzrasytas didelis kiekis tiriamy knygy ody ekstrakty FTIR spektry, ir priskirta tam tikroms
taniny klaséms lyginat juos su i$ anksto paruostais augaly ekstrakty spektrais, naudotais kaip taniny klasiy standartais.

Optiniu mikroskopu buvo atlikti knygy virseliy odos morfologiniai tyrimai. 76 vnt. knygy virseliai traukti jautena,
27 vnt. — avena, 27 vnt. — ozkena. Nemazos dalies knygy virSeliy (29 vnt.) odos nebuvo galima identifikuoti dél pa-
vir§iniy pazeidimy.

Projekto metu jsigytoms 5 skirtingoms $iuolaikinéms restauravimui skirtoms odoms i$ ] Hewit ¢ Sons Ltd taip pat
atlikti Sie tyrimai. pH vertés svyravo nuo 4,0 iki 4,8; iSdirbimui panaudoti hidrolizuojami galo taninai, trys odos buvo
jautenos ir dvi ozkenos.

Tyrimy metu buvo sukauptas nemazas kiekis duomeny, kurie leidzia jvertinti odos pirmine bukle, kokios rasies
gyviny odos buvo naudojamos ir priskirti odas tam tikroms taniny klaséms.

Naudojantis $iuo sgvadu, galima toliau tyrinéti atskiras taniny klases, jy jtaka odos senéjimo procesuose, parinkti geres-
nes saugojimo salygas, ar papildyti kity sri¢iy tyréjy darbus.

Mikrocheminé kokybiné analizé
B Sifras pH Gelez.les Vanilino Nl_trlvtl.n s | Rodanino Taniny klasé ATR-FTH?. Odos rusis
Nr. chlorido rugsties spektroskopija
testas testas
testas testas
1. |L-17/4 53 = - - i H1drol1guo}am1 Galo taninai Jautena
taninai
2. | 1-L-17-5 5,0 i - +* 1 H1drollguo}am1 Galo ir elago taninai Ozkena
taninai
3. | 2-L-17/5 52 + - +* + HldTOII?quaml Galo ir elago taninai Jautena
taninai
3. | L-17/24 4,0 + 4= = = Kondensuoti taninai | Kondensuoti taninai Avena
5. | L-17/53 39 + + - - Kondensuoti taninai | Kondensuoti taninai Avena
6. | L-17/54 42 a + - - Kondensuoti taninai | Kondensuoti taninai Ozkena
7. | L17/75/13 49 i g : = i Galo taninai Okena
taninai
8. |1-L-17/78 57 + . + + Hidrolizusami Galo ir elago taninai Jautena
taninail
9. | 3-L-17/78 44 = - - + H1droll;u91am1 Galo taninai Jautena
taninai
10. | 4-L-17/78 62 - , + ; blidrofizuojams Elago taninai Avena
taninai
11. | L-17/81 4,0 4 i - - Kondensuoti taninai | Kondensuoti taninai Avena
12. |L-17/100/1-2 46 + . ; + Hidrolizuojami Galo taninai Jautena
taninai
13. | 2-L-17/100/1 49 + . - + Hidrolizuojami Galo taninai Jautena
taninai
14. | L-17/155 5,0 - - + 4 Hidrolizuojams Galo ir elago taninai IO
taninai identifikuoti
15. | XVII/241 6,0 Gt i - - Kondensuoti taninai | Kondensuoti taninai Jautena
16. | L-17/2-170/1-30 5,0 S 4 . - Kondensuoti taninai | Kondensuoti taninai Jautena




CHEMICAL ANALYSIS OF LEATHER

Heritage preservation institutions such as museums, libraries and archives hold a variety of heritage objects fully or
partially made of leather. The Wroblewski Library of the Lithuanian Academy of Sciences (WLLAS) is no exception,
given that the majority of old books held in its special collections are leather-bound. Since 2013, the Library has being
carrying out new chemical analysis studies of bookbinding leather, albeit for only few books. In the frame of the project
»A search for the identity of Lithuanian culture heritage in the bindings of 17th-century publications of Vilnius Acade-
my Printing House. Analysis and preventive conservation® (2015), a chemical analysis of the bookbinding leather from
the books of the Lituanica collection in the Rare Book Department was carried out in the Library.

From the most ancient times, there have existed different technologies of producing leather from rawhide. Most
leathers are produced using plant matter. In treating rawhide, the most important role is played by tannins, acidic sub-
stances that determine various chemical and organoleptic qualities of the resulting leather and that are found naturally
in plants. Tannins may be extracted from various parts of plants, such as bark, leaves, pods etc.

At present tannins are classified into three groups by their chemical composition: hydrolyzable (further divided into
gallo- and ellagitannins), condensed and complex tannins. Only the first two groups are used in leather production.

Different tannin groups are associated with different mechanisms of leather ageing. The leather manufactured using
hydrolyzable tannins is known to be more durable than that treated by condensed tannins. Different parts of plants con-
tain different classes of tannins. Their identification and association with the corresponding areas of plant cultivation
enables the researcher to throw light on the geography of leather production and to specify the countries of origin for
leather specimens.

In the frame of the project, we have examined 159 leather covers from 17th-century publications of the Vilnius
Academy printing house, performing a comprehensive chemical analysis:

1) pH measurements;

2)microchemical qualitative analysis;

3)FTIR spectroscopy analysis (to identify tannin classes used in the production of historical leathers);

4)FTIR spectroscopy analysis (to identify tannin classes used in the production of recent leathers intended for res-
toration);

5)morphological analysis of the leathers by means of optical microscopy.

Conducting the analysis, we have not taken it into account if a book was restored or rebound. Optical microscopic
analysis alone was carried out for the books with parchment bindings. In addition, we have examined five contempo-
rary leathers produced by tanning with plant tannins and intended for restoration.

Leather pH measurement

pH is a measure of acidity or alkalinity. The acidity of leather is determined by the substances used in its processing.
pH values of contemporary leathers range from 3 to 5.5, while those of historical leathers may be similar or even small-
er because of leather ageing or improper storage conditions.

Microchemical qualitative analysis

The ferric chloride test is used to detect the presence of any tannins. The vanillin test is applied to detect condensed
tannins. The nitric acid text is used to detect ellagitannins. The rhodanine test is applied to detect gallotannins.

It should be noted that sometimes due to the deterioration or ageing of leather, the microchemical qualitative ana-
lysis might not bring the desired results. In this case tannin classes are identified by means of instrumental analysis such
as spectroscopy.

ATR-FTIR spectroscopy

Spectroscopy is the study of the interaction between matter and the energy it radiates. To put it popularly, as each
person has unique fingerprints, each material has a unique spectrum.

Even though FTIR spectra of leather specimens have absorption bands common for all tannins, certain absorption
bands are characteristic for individual tannin class and thus are used for their detection.
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Optical microscopy

Leather grain patterns were studied under an optical microscope in reflected light. Each animal has an individual
grain pattern.

The examination of 159 leather covers of 17th-century books published by the Vilnius Academy Printing House
has resulted in the following findings: 83 books are bound in leather tanned by hydrolyzable tannins with a medium
pH of 5.1; 47 books are bound in leather tanned by condensed tannins with a medium pH of 4.2. Leather covers of 29
books have been found to contain both condensed and hydrolyzable tannins, with a medium pH of 5.0. The bindings of
17th-century publications of the Vilnius Academy Printing House are mostly made of leather tanned by hydrolyzable
tannins. Its pH values are much higher than those of the leather tanned by condensed tannins. The combination of hy-
drolysable and condensed tannins in the leathers has not significantly affected their pH in comparison with the leathers
tanned by hydrolysable tannins alone.

In the course of the study, numerous FTIR spectra for the leather extracts from the examined book bindings were
recorded. The studied leathers were classified by different tannin classes comparing their spectra with those of stan-
dards (already-known spectra of plant extracts).

Morphological analysis of leather from book covers has been carried out using an optical microscope. 76 book

covers are made of calfskin, 27, of sheepskin. Leather from 29 covers could not be identified due to damaged surface.
In the frame of the project we acquired, from ] Hewit ¢ Sons Ltd, five different contemporary leathers intended for
restoration. They were tanned with hydrolyzable gallotannins, with the pH values ranging between 4.0 and 4.8. Three
leathers are calfskin and two, goatskin.
The study has generated a copious amount of data enabling us to evaluate the initial state of the leather, to determine
the species of the animals whose hides were used for the production of the leathers and to classify the leathers by tannin
class. The data can be further used to research individual tannin classes and their impact on the ageing of leather, to
determine how to improve leather storage conditions, and to add to the research in other fields.




