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1- None degraded.

paper.

light brown.

are visible.

6- Ink line cracks when touched.

8- Intense corrosion of paper.

o e )

WS e oy dnugi B85 50 Blad 4l wad oo Slhsipew S o Bl s 5 Y

2- Paper starts to fluoresce greenish around the ink, the fluorescing area extends to the
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3- The colour of the greenish fluorescing turns to a yellow hue, in daylight this area appears
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4- In daylight, the verso discoloured to a light brown tone, under UV still fluorescing halos
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5- No fluorescence, the light brown tone on the verso intensifies to a dark brown.
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Figure 1. Process of corrosion of ageing affected as iron- gall inked paper (Mert, 2008).
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Table 1. Compositions of inks in group (a).
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Table 2. pH value of samples before and after thermal aging.

Sample pH” pH: pHA
a1 6.58 6.81 0.06
a 6.68 7.10 0.05
as 6.73 7.17 0.04
s 6.85 7.34 0.03

pH2 4 pH1 Glisl jlase ;pHﬂ'- sl pm 5w o850 PH e 1PH2 tg5lopm 5l Jd oS00 PH e IpH1 tole o5 e PH i pH”
pH*: pH value of liquid ink; pH; :pH value of ink before aging; pH,: pH value of ink after aging; ApH: difference value of pH; and pH,
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Table 3. Results of the L* a* b* values of the samples before and after thermal aging.

Sample L, a B Ly a; B, EA
ar 17.9 2.0 2.9 20.2 0.8 5.1 3.40
az 20.8 0.4 1.7 20.6 1.6 3.9 2.97
as 20.8 0.4 1.7 18.4 0.8 1.6 2.68
a4 18.4 0.8 1.6 19.2 0.1 0.9 1.27
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Sibos Sl Sl IS o EA 163k 5l am (25 97 slaie 1027 85l g 5l o =508 s e B2

L1 *: Lightness value before aging; a1 *: Value for red-green axis before aging; b1 *: Value for yellow-blue axis before aging;
Lo *: Lightness value after aging; a2 *: Value for red-green axis after aging; b2 *: Value for yellow-blue axis after aging; AE:

Total color change after aging.
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Figure 2. Structure of Safranal (Mert, 2008).
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Figure 1. Structure of Crocin (Mert, 2008)
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Figure 3. FT-IR spectra of the sample (a1) after aging.
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Figure 4. FT-IR spectra of the sample (a.) after aging.
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Abstract

Corrosion of paper caused by iron-gall ink is a common problem in calligraphy. Although there are
certain treatments to solve the problem in old calligraphic works, they have a curative function not a
preventive one. In other words, calligraphic works written in commonly used inks may not be safe, a few
years later, from corrosion. Interestingly, no effectively serious research has been done in this respect. In
the present study, the effect of additive saffron on traditional ink was examined using laboratory
techniques and tests. The aim was to find out whether the additive saffron could generate an anti-
corrosive quality in gall-iron ink. In fact, the study tried to answer two basic questions: What impact(s)
can saffron have on calligraphic ink and paper? How much saffron should be added to an ink so that the
optimum resistance against cellulose decomposition can be generated? Having made four samples of black
ink based on the instructions mentioned in old treatises, thermal accelerated tests were done on them
following determined standards. pH and color intensity of the samples were measured. In addition, in
order to examine the samples more closely, they were tested in terms of Fourier-Infrared transform
spectroscopy as well as Uv-Vis spectroscopy. The methodology was a descriptive-analytic one. The results
showed that adding saffron to ink prevents paper corrosion resulted from iron-gall effect. The reason
seems to be that saffron solution functions as a buffer and as the ink concentration increases so does the
buffer intensity. Data were gathered based on library sources and laboratory tests.

Keywords: FT-IR spectroscopy, Iron-gall ink, Saffron, Uv-Vis spectroscopy.



