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Approximate assignment

(em™) ool ,lgs &
205 carboxylate lattice Trentelman et al., 2002
Trentelman et al., 2002
415 v (Cu-0)

Aceto et al., 2010

479, 542, 563, 612, 662

metal-water vibrations

Trentelman et al., 2002

676 3 (CO0O) Conti etal., 2014
891 - -

951, 957 v (C-C) Conti et al., 2014
1067 formate Sop (C-H) Trentelman et al., 2002
1082 v (C-C) Aceto et al., 2010
1131 - -

1257 - -
1298 - -
1299 - -
1307 - -
1340 v,(CH,) Trentelma’n et al., 2002
s San Andrés et al., 2010
1441, 1442 v,(COO) or 3 (CH,) Conti ?t al, 2014
San Andrés et al., 2010
1440 v,(COO) Conti et al., 2014
Trentelman et al., 2002
1539, 1582, 1733 formate v, (COO) Aceto et al., 2010

San Andrés et al., 2010

2173 - -
2724,2723 2x1354cm'(v (CO0)) = 2708cm’ Trentelman et al., 2002
2850, 2851 formate v (C-H) Trentelman et al., 2002
2896, 2907 - -

2927, 2960, 3001, 3003 v(CH,) San Andrés et al., 2010

Conti et al., 2014

v (stretching), § (bending), s (symmetric), as (asymmetric), op (out-of-plane)
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The Study of Gilding Imitations in Historic Manuscripts:
An Investigation of Degradation Process of Golden Pigments
and Substrate Paper
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Abstract

Degradation of inks and pigments has always been a major problem against Conservators.
Some of the vulnerable pigments are metal pigments a major portion of which belongs
to golden pigments in decorations of book-embellishing in Iran. In some cases, shades
of green color are seen in golden pigments and sometimes paper degradation is also
discernible. In this paper, golden pigment and its degradation were studied in three
illuminated manuscripts from the Qajar period. SEM-EDS analyses indicated one type
of brass alloy compositions as imitating golden pigments. Copper carboxylates were
identified as degradation products of golden pigments by means of Raman Spectroscopy.
Some sort of organic carbonyl pollutants and high humidity condition can possibly
be effective in degradation of the pigments and formation of the greenish products. In
addition to acid-catalyzed hydrolysis of cellulose, copper ions as catalyst in degradation
products can accelerate oxidation of cellulose. This matter was investigated in one of the

samples by Fluorescence Labeling in combination with Gel Permeation Chromatography
(GPO).

Keywords: illuminated manuscripts, golden pigments, copper carboxylate, organic carbonyl
pollutants, paper degradation
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