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Annotation: This article analyzes the importance of X-ray fluorescence
spectroscopy (XRF) in museum practice for the study and conservation of works of art.
XRF is an advanced method that allows for the non-invasive detection of pigments,
metal elements, and other chemical components, and is an important tool for verifying
the authenticity of works of art, planning restoration, and conservation processes. The
article discusses the application of XRF technology in museum practice, the impact of
pigment identification, metal content study, and conservation processes. This research
will help protect works of art and allow museum conservators to make scientifically
sound decisions.
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Works of art are one of the oldest and most valuable parts of human cultural
heritage, and their preservation, study and restoration are central to the activities of
museums. The processes of evaluating, authenticating and preserving works of art in
museums require complex and delicate work. In this regard, the use of advanced
scientific methods and technologies is of great importance in ensuring the long-term
preservation of works of art. Today, X-ray fluorescence spectroscopy (XRF) is widely
used in the analysis of works of art. XRF is a non-invasive (without destroying the
work) method that allows you to determine the chemical composition of materials,
allowing you to quickly and accurately identify pigments, metal elements and other
components. With the help of this technology, you can verify the authenticity of works
of art, plan restoration processes and develop conservation strategies. One of the main
advantages of XRF is that it does not cause physical damage to the work of art. This
method can be used to analyze paintings, frescoes, sculptures, and other artifacts. For
example, the chemical composition of pigments can be used to determine the artist's
working technique, the origin of the work, or even the period it belongs to. The
composition of metal elements can also provide information about the state of
preservation of the work and subsequent restoration work.

@ https://journalss.org [ 352 ] 64-son_1-to ’plam_Mart -2026


https://journalss.org/

e L o ISSN:3030-3621
Ta'lim innovatsiyasi va integratsiyasi

1. Applications of XRF Technology

X-ray fluorescence spectroscopy (XRF) is an effective method for non-invasive
analysis of works of art. This method is used to identify pigments, metallic elements,
and other components. XRF is used in museums in the following areas:
- Pigment identification: Determining the chemical composition of pigments in the
layers of paintings and frescoes.
- Authentication: Determining whether a work of art is genuine or fake.
- Restoration and conservation: Knowing the composition of a work of art before
processing it, avoiding errors during the restoration process.
- Storage conditions control: Determining the risk of degradation of an exhibit by
metallic elements and other components [1,66].
Examples

1. Analysis of Artist's Pigments:
For example, the composition of the ultramarine blue pigment used in some of
Leonardo da Vinci's paintings was determined using XRF. This confirmed that the
pigments were derived from natural lapis lazuli and preserved the original color layers
of the work.

2. Fresco Restoration:
During the restoration of Raphael's frescoes, the composition of different layers was
studied using XRF. As a result, it was possible to avoid mixing pigments in restoration
work and restore the original colors.

3. Metal Artifact Testing:
The composition of bronze and copper used in medieval sculptures was determined
using XRF. This information provides additional scientific evidence about the origin
and period of the sculpture.

4. Verifying the Authenticity of a Work of Art:
In portrait paintings, the authenticity of a work can be determined through the chemical
composition of pigments and metal layers. For example, by comparing the composition
of pigments used in a 17th-century portrait with modern pigments, it is determined
whether it is a fake or a copy [2,104].

Advantages of XRF technology
- Non-invasive and safe - does not damage the work.
- Fast and accurate - pigments and elements can be identified in a short time.
- Allows for scientific planning of conservation and restoration processes.
- Provides scientific information to museum staff and restorers, facilitating decision-
making.

X-ray fluorescence spectroscopy (XRF) is of great importance in the study and
conservation of works of art, and is widely used in scientific research and museum
practice. Many scientists and restorers emphasize the advantages of XRF technology.
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Dr. Anna Connelly writes in her research that analyzing works of art using XRF
provides accurate information about pigments and metal elements, which allows for
scientific planning of conservation and restoration processes. Prof. Michael T. Smith
believes that the possibility of non-invasive analysis through XRF technology plays an
Important role in preserving the original condition of works of art. As he notes,
traditional laboratory methods often require small samples, which causes physical
damage to the work. XRF eliminates this risk. Also, Dr. Lucia Fernandez reports that,
by analyzing XRF analyses of works by artists such as Leonardo da Vinci and Raphael,
she has obtained important conclusions about the origin of the works, processing
techniques and the need for restoration through the chemical composition of the
pigments. An important point in the discussion is that XRF technology is not the only
tool for the scientific study of works of art, but is most effective when used in
combination with other methods (such as infrared spectroscopy or Raman
spectroscopy). At the same time, the results of XRF analysis provide an important
scientific basis for restorers to restore pigments, protect metal components and verify
the authenticity of the work [4,39-40].

X-ray fluorescence spectroscopy (XRF) is an effective and non-invasive method
for studying and preserving works of art in museum practice. This technology allows
you to verify the authenticity of works of art by identifying pigments, metal elements
and other components, and to plan restoration and conservation processes on a
scientific basis. XRF analysis provides museum staff and restorers with important
information about the origin, processing techniques and storage conditions of the work.
At the same time, this method serves as a safe and effective tool for preserving the
original condition of works of art and storing them in museums for a long time. In the
future, further development of XRF technology and its integration with other scientific
methods will create new opportunities in the field of studying and preserving works of
art.
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