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Sample Code: ID-9101 |6-|2-3
( Central Laboratory of the University of Isfahan
X-ray Lab
Instrument Specifications
X-Ray Diffractometer, Bruker, DSADVANCE, Germany
20 X-Ray Tube Anode: Cu
Wavelength: 1.5406 A (Cu Ka)
Filter: Ni
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Sample Identification and Semiquantification
Line Color | Compound Name [ Formula PDF Number [ Concentration (raww)
[m] [ Magnetite, syn \ FeFe,0, | 19-0629 |
Date: 91/01/27
No.:
Sample Identification and Semiquantification
Line Color Compound Name Formula PDF Number Concentration (%W/W)
| Magnetite, syn FeFe,0, 19-0629
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The Technical and Pathological Study of Black Inks Used by
Modern Calligraphers
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Abstract

Today, despite skilled calligraphers, low-quality inks in the market, heterogeneous ink
materials, inappropriate viscosity and inks becoming matte shortly after drying, which
indicates the lack of required quality, will cause damages such as distortion, discoloration
and even destruction of paper to the valuable works of calligraphers. The pathological
study of inks which are used today is an essential step to protect such works that are
going to be a part of the future history of this land. What is investigated in this study is the
technical and pathological evaluation of black ink, which is frequently used in calligraphy.
The aim of this research is to determine the elements and components of black inks and
the damages that will appear through time via laboratory studies (chemical and physical).
The methods used in the chemical examination include: Atomic absorption spectroscopy
methods, X-Ray diffraction spectroscopy, Fourier transform infrared spectroscopy and
Chromatography methods. Physical examinations measure glossiness, coverage and
viscosity of samples using “Glassymeter”, “Reflectometer” and “Ford Cup”. Chemical
examinations indicate that inks are composed of organic and inorganic compounds; for
the samples, instead of colorful material, a black pigment (Carbon black, except in one
sample) along with an organic material (probably gum) is used.

Physical examination of samples shows that more binding will result in more
glossiness and more iron will lead to better coverage. Moreover, using heterogeneous
particles, inappropriate mixing methods, incorrect preparation and processing of them
lead to inappropriate viscosity of ink. In pathological sector, different aging processes on
samples show that carbon black pigments prevent ink pallor. In addition, excess of iron
and copper ions increases oxidation of cellulose. High levels of binder will accelerate the
growth of microorganism and will also lead to an accumulation of ink on the paper and
the formation of dense masses on paper, and finally the ink may bleed. On the other hand,
low levels of binder will also lead to early bleeding of ink from its base.
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