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Abstract:

There are many cases in which the forger mastered the means of
matching the archaeological model, so that the visual methods became more
restrictive in determining the authenticity of the land, and given that most of
the authenticity detection operations take place inside airports and materials,
modern technologies must enjoy ease of movement and being non-
destructive, and therefore intervention methods relied on the use of light
microscopy Digital Microscope "USB" Who can study the surface
topography and what the pigments material is, in addition to monitoring
papyrus fibers and others, and indeed it contributed to distinguishing the
ancient pigments materials from the modern ones even if they are of the same
composition, and multi-spectral imaging is also considered one of the most
important scientific sources that clearly distinguishes the Egyptian blue color
from others. Of the blue color materials, the research also deals with some
other techniques that require falling or separate samples from the papyrus,
such as X-ray diffraction analysis, in order to track Standard and degree of
crystallinity of cellulose in archaeological and imitation papyri (without aging
- after thermal aging - after burial) Where the aging stage took place by
burying the experimental papyrus samples in an environment consisting of
animal dung, sand, sodium chloride salts, and in the presence of hydrochloric
acid to speed up the aging process, in order to clarify clear values that we can
rely on in the future to reveal the authenticity of the papyrus, In addition to
the use of FTIR, in comparing the functional groups of different
archaeological samples with recent samples that had been exposed to an
accelerated aging program and others that were not exposed, as well as the
scanning electron microscope was used to photograph and compare the
structure of the fibers and what they carry of tracheids and parenchyma and
what they contain of different metal elements, And comparing it with modern
imitated samples "mentioned above", and in the end, a scientific method was
developed to assess the authenticity of the papyrus or not. Accordingly, the
multispectral imaging method is one of the best methods for detecting
counterfeiting of the Egyptian blue papyri, and scanning electron
microscope imaging is one of the best methods to show the difference
in the papyri.

Key Words: Papyrus, originality, counterfeit and Forgery, Egyptian blue,
multispectral imaging, Anatomical structure

Yoy Ju VYA 04 alaal)



&L s L Azala — ) 408 s

dsal) aal el
Aridiet.al.: Structural FTIR analysis of cellulose functional groups
isolated from Leucaena leucocephala pods using different bleaching
agents" 2022.
Basma Mohamed et.al.” Comparative Anatomical Study between
Typhadomengensis and Phragmites communis™ See discussions, stats,
.2016.
B. Leach and R. B. Parkinson" Creating borders: New insights into
making the Papyrusof Ani British Museum Studies in Ancient Egypt
and Sudan 15 ,2010.
Clark, R. J. H., Raman Microscopy in the Identification of Pigments
on Manuscripts and Other mArtwork, The Scientific Examination of
Art. : Modern Techniques in Conservation and Analysis, National
Academy of Sciences, 2003 .
de Jong, J. H. M., "Emperors IN Egypt The Representation and
Perception of Roman Imperial Power in Greek Papyrus Texts from
Egypt, AD ,2006.
C. Degrigny :Highlight — Reflectance Transformation
Imaging (H-RT]I) for Heritage applications, April 2016.
Hassaan, G. A., "Mechanical Engineering in Ancient Egypt, Part 62:
Papyrus Industry”, International Journal of Emerging Engineering
Research and Technology Volume 6, Issue ,2018..
Humphreys, E. S., "How to Spot a Fake", Applications Feature,
Materials Today,2002.
Halahan, F., and Plouwden, A., "antiques"”, London, 2013.
Simon, F., and Rohrs, S., "Between Fakes, Forgeries, and Illicit
Artifacts—
Authenticity Studies in a Heritage Science Laborator2018.
Marey, H. H. " Investigations by Raman microscopy, ESEM and
FTIR-ATR of wall paintings from Qasr el-Ghuieta temple, Kharga
Oasis, Egypt. Heritage Science", 2(1) preprint doi: https://doi.org; this
version posted September 14, 2022.
Mohamadreza Fazell, Fluorescence Lifetime: Beating the IRF and
interpulse window, bioRxiv preprint doi: https://doi.org; this version
posted September 14, 2022.

Yaory Sl Ve 04 alaall


https://www.researchgate.net/publication/328583227,,2016

JalS ppaall 2e il L ) 55 caw 35 oo adSl gl aal aalS d3aal) i)

Polak, A., et al., "Hyperspectral imaging combined with data
classification

techniques as an aid for artwork authentication”, Journal of Cultural
Heritage,2017.

Othman, O., et al., "Model of Papyrus Boat Based on studies of ancient
Egyptian technique"2011.

Opio, A. et al., 2014, "Growth and Development of Cyperus papyrus in
a Tropical Wetland", Open Journal of Ecology 4.

Ojoyi, M. M., "Sustainable Use of Papyrus Cyperus papyrus at Lake
Victoria wetlands in Kenya: A case study of Dunga and Kusa
swamps", Alcoa Foundation’s Conservation, Institute of international
Education, 2006.

Udayakumar Kanniyappan,et.al.” Near-infrared fluorescence image
quality test methods for standardized performance
evaluation™.spiedigitallibrary.org 03/31/2017.

Velazquez,M,et.al. : Nano cellulose Extracted from Paraguayan
Residual Agro-Industrial Biomass: Extraction Process,
Physicochemical and Morphological Characterization,m,
sustainability,2022.

Marcello Manfredi "Measuring Changes in Cultural Heritage Objects
with Reflectance Transformation Imaging”2013.

Noshy W..etal.,” The Use Of Digital Technology (2.5d) In The
Authenticity Of A
Manuscript From The Islamic Era " Egyptian Journal of
Archaeological and Restoration 10/5/2020.

Yoy Ju YA 04 alaall



