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Ceppan, M., Rehakova, M., Jancovicova, V., Voltemarova, V., Hanus, J.: Effect of Copper on
Iron Gall Ink Corrosion — Kinetic and Colorimetric Study, rukopis do monografie Transition
Metals in Paper:'Preservation, Deterioration and Analysis (Edited by J. Havermans, po recenzii)
vychadza 2007

Makova, A., Ceppan, M., Hanus, J., Minarikova, J., Hanusova, E., Havlinova, B.: Survey of
Historical Manuscripts Written by Iron-Gall Inks in the Slovak Republic, Restaurator, zaslané
2006

Ceppan, M., Neevel, J., Hanus, J., Rehakovéa, M.: Identification of Iron-Gall Inks by Factor
Analysis of VIS-NIR Fibre Optics Reflectance Spectra, J. NIR Spectroscopy, zaslané 2006

Cséfalvayova, L., Havlinova, B., Ceppan, M., Jakubikova, Z.: The Ageing and Influence of Iron-
Gall Inks on Paper Substrate, Restaurator, zaslané 2006

Jablonsky, M., Katu§¢ak, S., Jurco, J., Benova, L. The effect of iron-gall ink on the permanence
in paper by the tensile strength, degree of polymerisation and thermogravimetric stability of
paper during accelerated ageing (pripravovana publikacia)

V ¢om vidite uplatnenie
vysledkov tohto projektu:

Ziskané poznatky prispievajui k rozvoju poznatkov a tiplnosti chapania dejov prebiehajicich
pri degradacii cennych historickych dokumentov obsahujucich atramenty s prechodnymi
prvkami (Zelezogalové atramenty). Vypracované metody a postupy sa uplatnia pri d’alSom
Studiu problematiky.

Projekt otvoril problematiku korézie dokumentov s atramentmi s obsahom prechodnych
prvkov (Zelezogalovych atramentov) na Slovensku a zapojil rieSitel’sky kolektiv do
medzinarodnej spoluprace.

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj sihlas ku zverejneniu udajov v nej uvedenych.
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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Ziskali sa poznatky o vplyve zloZenia modelovych atramentov a podmienok starnutia na mechanické, optické
(kolorimetrické a spektroskopické) a chemické vlastnosti dokumentov obsahujucich atramenty s prednymi prvkami
(zelezogalové atramenty) pri starnuti.

Ziskali sa nové poznatky o vztahu dvoch procesov degradacie dokumentov s obsahom prechodnych prvkov

v atramentoch, kyslej hydrolyze a oxida¢nej degradacii.

Ziskali sa parametre kinetickych modelov starnutia v Studovanych systémoch, ktoré umoznili porovnavat’ degrada¢né
procesy z hl'adiska ich rychlosti.

Ziskala sa zavislost’ rychlosti degradacie od pomeru zakladnych zloziek a dvoch prechodnych prvkov v atramentoch,
zeleza a medi. Zistilo sa, ze obsah medi v atramente zvySuje rychlost’ degradacie a pritomnost’ prechodového prvku ma
spolu s kyslost'ou systému superaditivny efekt na rychlost’ degradacie.

Vypracovala sa metoda identifikacie Zelezogalovych atramentov a analyzy dokumentov zaloZena na mnohorozmerne;j
metdde faktorovej analyzy — ciel'ovej faktorovej analyze —reflexnych spektier v oblasti VIS-NIR.

Ziskali sa udaje o stave dokumentov s obsahom prechodnych prvkov v atramentoch v troch najvyznamnejsich
slovenskych institiciach (Slovenskej narodnej kniznici, Slovenskom narodnom archive a Univerzitnej kniZnici).
Statisticka analyza tychto udajov poskytuje objektivny pohl'ad na stav dokumentov s obsahom prechodnych prvkov

v atramentoch z hl'adiska ich poskodenia.

Prestudovali sa modelové systémy a ziskali sa poznatky o viacerych sustavach stabilizacie dokumentov so
zelezogalovymi atramentmi a papierov, na ktorych sa tieto atramenty pouzivali.

Navrhli a preskimali sa konzervacné a stabiliza¢né postupy pre dokumenty obsahujlice atramenty s prechodnymi
prvkami s vyuZzitim novych zasahov (zirkoéniové zluceniny, plazmochemické postupy, antioxida¢né ¢inidla). Zistil sa
vyznam a vzajomna suvislost’ a previazanost’ jednotlivych stabilizaénych zasahov a postupov a dolezitost’ pouzivat
popri deacidifikaénych zasahoch aj prostriedky zabezpecujuce antioxida¢nu stabilitu a pevnost’ dokumentov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Information about influence of composition of model inks and conditions of ageing on mechanical, optical
(colorimetric and spectroscopic) and chemical properties of documents containing inks with transitional
metals (iron gall inks) during ageing were collected. Data about relation of two processes of degradation of
documents with transitional metals in inks, acid hydrolysis and oxidation degradation were obtained.

The dependence of rate of degradation on the ratio of basic components and two transitional metals in inks,
iron and copper, were determined. It was found, that the copper content in the ink increase the rate of
degradation and transitional metal exhibit superaditive effect on the rate of degradation together with the
acidity of the system.

The method of identification of iron gall inks and analysis of documents based on multivariate method of
factor analysis — target factor analysis — of reflectance spectra in VIS-NIR region were developed.

The complex data covering the conditions of documents with iron gall inks in the most important Slovak
institutions (Slovak National Library, Slovak National Archives and University Library) were obtained.
Statistical analysis of the data of this survey provides objective overview on the state of documents with
transitional metals in inks from the point of view of deterioration.

The data about the properties of various systems of stabilization of documents with iron gall inks and paper —
substrate of these inks were collected.

Conservation and stabilization procedures for documents with iron gall inks utilizing new treatments
(zirconium compounds, plasmachemical treatment, antioxidation agents) were developed and their properties
studied. Relevance and mutual connection of particular stabilization operation and processes were determined.
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