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Abstract

The main objective of this study is to determine the nature of the damage in
the manuscript folios and how to treat them. Several examination and analysis
devices were used in this study, including: the USB portable digital microscope,
to examine the most important surface damages that were inflicted on them; the
scanning electron microscope SEM, to study the morphology of the surface; the
light microscope, to identify the type of fungi that infected the manuscript; the
FTIR infrared spectroscopy, to identify the type of medium used for inks; and the
EDX analysis, to identify the type of inks used in the manuscript; in addition to
measuring the PH of the samples.

The results of using SEM showed that the fibers that made up the manuscript
papers are cellulosic cotton fibers. The EDX analysis showed that the ink used in
writing texts is carbon ink for the black color, mercury sulfide for the red color
used for rubrications, and ultramarine blue for the frame lines besides brown
color. The EDX analysis showed that the increased percentage of oxygen reflect
the degradation of cellulose fibers. As for the FTIR analysis, it was clear that the
medium used in the inks was arabic gum. It also showed that the samples were
subjected to hydrolysis as a result of exposure to moisture or direct wetness,
which led to the smudging of inks in some parts. The light microscope showed
that the Aspergillus fungus dominated the samples and led to their damage and
staining.

Keywords: manuscripts - carbon ink - fungal pigments - USB - EDX - FTIR
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