5 J Academic Journal of History and Idea
ISSN: 2148-2292
12 (2) 2025

Akademik Tarih ve Diigiince Dergisi

Derleme Makalesi | Review article
Gelis tarihi |Received:11.01.2025
Kabul tarihi |Accepted:28.02.2025
Yayin tarihi |Published:25.04.2025
Sima Ismayilova

https://orcid.org/0000-0002-9275-4269

PhD in Pedagogy, Associate Professor, Baku State University, Faculty of Information and
Document Management, Department of Document Management,
simaismayilova375@gmail.com.

Anf Kiinyesi | Citation Info

Ismayilova, S. (2025). The Theoretical and Practical Aspects of Archival Document Restoration
and Conservation. Akademik Tarih ve Diigiince Dergisi, 12 (2), 137-157.

The Theoretical and Practical Aspects of Archival Document Restoration

and Conservation
Abstract

This article explores the theoretical and practical aspects of archival document restoration and
conservation processes. The preservation of historical documents and the protection of their physical
condition are among the main directions of archival management. The study analyzes the causes of
document damage, restoration methods, and the role of modern technologies. The effectiveness of
conservation and restoration methods, as well as their application in the long-term perspective, are
discussed. The findings provide theoretical and practical recommendations for the application of new
approaches in the preservation of archival documents.

Keywords: Archival Documents, Conservation, Restoration, Document Preservation, Paper
Material Restoration, Information Security

Arsiv Belgelerinin Restorasyonu ve Konservasyonunun Teorik ve Pratik
) Yonleri
(04
Bu makale, arsiv belgelerinin restorasyon ve konservasyon siireglerinin teorik ve pratik yénlerini
incelemektedir. Tarihi belgelerin muhafazasi ve fiziksel durumlarimin korunmasi, arsiv yonetiminin ana

yonleri arasindadir. Calisma, belge hasarimin nedenlerini, restorasyon yontemlerini ve modern

teknolojilerin roliinii analiz etmektedir. Koruma ve restorasyon yéntemlerinin etkinligi ve bunlarin uzun
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vadeli perspektifte uygulanmasi tartisilmaktadw. Bulgular, arsiv belgelerinin korunmasinda yeni
yaklagimlarin uygulanmasi igin teorik ve pratik oneriler sunmaktadur.
Anahtar Kelimeler: Arsiv Belgeleri, Konservasyon, Restorasyon, Belge Koruma, Kagit Malzeme
Restorasyonu, Bilgi Giivenligi
Introduction
The restoration and conservation of archival documents are of significant importance in
ensuring the continuity of information resources. The protection of documents from physical
and chemical influences, as well as the application of modern methods and technologies to
extend their longevity, is the main issue of this research. The study analyzes international
practices and the state of local archives, identifying the problems in this field.
*Methodology:
-Qualitative and quantitative research methods;
-Expert evaluation of document condition;
-Interviews with archival specialists;
-Application of modern restoration and conservation technologies;
-Analysis and comparison of scientific literature.
*Solution to the Problem:
-Identification of degradation processes of documents;
-Classification of restoration and conservation methods;
-Application of new technologies for the preservation of paper, parchment, and other
materials;
-Analysis of digitization and preventive conservation measures;
-Recommendations based on international practices.
*Results
The research focuses on identifying the most effective methods for the preservation and
restoration of archival documents. The importance of applying modern technologies in the field
of conservation and restoration is emphasized. Based on the research, practical
recommendations are made for ensuring document security.
*Identification of document degradation processes. The degradation of archival
documents is characterized by the gradual change in their physical and chemical properties over
time, leading to their eventual deterioration. Early identification of degradation processes and

preventing them is essential to ensuring the longevity of documents.
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1. Types and causes of degradation
1.1. Physical Degradation:
*Mechanical impacts: Frequent use of documents, tearing, folding, or crumpling of
pages;
*Humidity and temperature changes: These factors cause warping, shrinking, and
brittleness;
*Pests: The effects of biological agents such as silverfish, termites, and rodents.
1.2. Chemical degradation
*Acidification: The oxidation and breakdown of cellulose in low-quality paper materials;
*Light and UV radiation: Paper discoloration, fading of ink, and wear of printed materials
(Rzayeva, 2024).
*Air pollution: Reactions between sulfur dioxide (SO,) and nitrogen oxides (NOXx) gases
with paper and ink.
2. Identification of Degradation Processes
Various analytical methods are applied to detect degradation processes in documents:
Visual inspection: Physical examination of the document for cracks, stains, and color
changes;
Microscopic analysis: Examination of changes in the structure of paper fibers;
Chemical tests: Measurement of pH levels, acid and oxidation levels;
Spectroscopic analyses: Use of UV-Vis, FTIR, and Raman spectroscopy to analyze the
chemical composition of ink and paper.
Thermogravimetric analysis (TGA): Used to test the document’s resistance to heat.
3. Preventive Measures and Protection Strategies
To prevent degradation, the following measures should be implemented:
*Climate control: Temperature (18-22°C) and relative humidity (45-55%) should be kept
stable;
*Proper storage environment: Documents should be stored in acid-free folders and
special conservation materials;
*Biological threat management. Use of pesticides and biological control methods to
prevent pests.
These analyses and measures can help in identifying document degradation in time and

implementing effective protection strategies.
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Classification of restoration and conservation methods. Various restoration and
conservation methods are applied to ensure the longevity of archival documents. These methods
aim to prevent physical, chemical, and biological degradation and ensure the protection of the
documents.

4. Difference between conservation and restoration:

*Conservation: Preventive measures applied to preserve the current condition of
documents and prevent further damage;

*Restoration: The process of returning severely damaged and degraded documents to
their original state through physical and chemical methods.

5. Conservation methods (Preventive measures):

Conservation includes non-invasive or minimally invasive methods aimed at the long-
term protection of documents.

5.1. Physical conservation

*Climate control: Temperature (18-22°C) and relative humidity (45-55%) should be
maintained;

*Proper storage conditions: Archival documents should be stored in acid-free folders,
special archival boxes, and dark environments;

*UV and light control: Light-sensitive materials should be stored under protective
coverings;

*Prevention of dust and contamination: Regular cleaning should be carried out in storage
areas.

5.2. Biological Conservation

*Pest control: Pesticides and biological control measures are applied to protect
documents from silverfish, termites, and mold fungi;

*Sterilization: Biologically contaminated documents are sterilized in controlled
environments.

5.3. Chemical conservation

*Deacidification: Chemical substances (e.g., calcium hydroxide solution) are used to
neutralize the high acidity in paper materials (Nadir & Sevda, 2022);

*Stabilization: Chemical reagents are used to prevent oxidation of paper and ink.

5.4. Digital conservation

*Digitization: Archival documents are scanned and stored electronically.
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*Optical and infrared scanning for document restoration: Restoration of invisible text
and images using optical and infrared scanning technologies.

6. Restoration methods (reconstructive measures):

Restoration methods are focused on restoring the physical structure of documents.

6.1. Physical Restoration

*Mechanical cleaning: Dust, dirt, and mold residues are removed using soft brushes and
special vacuum devices;

*Flattening: Crumpled or folded documents are straightened in a humidified
environment;

Mending and reinforcing: Torn or broken pieces of paper are repaired using archival-
quality adhesives and special paper materials.

6.2. Chemical restoration

Deacidification treatment: Special chemical agents (calcium hydroxide or magnesium
bicarbonate) are used to reduce the acid level in the document;

Chemical bleaching: Yellowed or stained documents are restored with specific reagents
(used in limited cases).

6.3. Biological restoration

Sterilization and antifungal treatment: Documents are sterilized using ethylene oxide or
ultraviolet (UV) rays to prevent fungal and mold infections (Oqlu, 2021)

6.4. Digital restoration

Digital adjustment of scanned documents: Photoshop and Al-based programs are used to
enhance the readability of faded or damaged texts;

Optical Character Recognition (OCR): Faded or corrupted text is digitally restored using
OCR technology.

7. Modern technologies and innovative approaches

Nanotechnology: Nano-cellulose-based protective coatings are applied to prevent
document degradation.

Plasma technology: Provides sterilization and protection of documents without altering
the chemical or physical properties of paper.

3D reconstruction: Old and damaged documents are modeled in 3D and restored in virtual
environments.

Application of new technologies for the preservation of paper, parchment, and other

materials. The preservation of archival documents has become more efficient with the
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development of modern technologies. Depending on the material's composition and structure,
specific protection and restoration technologies are applied. This section analyzes new
technologies used for the preservation of paper, parchment, and other archival materials (Nadir
& Oruj, 2022).
8. New technologies for the preservation of paper materials
Paper-based documents are among the most vulnerable materials to biological and
chemical degradation. To protect them, the following modern technologies are applied:
8.1. Application of nanotechnology
e Deacidification via nanoparticles: Nano-calcium carbonate and nano-magnesium oxide
particles are used to neutralize the acidity of paper;
e Nanotechnology-based Protective Coatings: Ultra-thin, invisible protective layers are
applied to paper to shield it from moisture and contamination.
8.2. Plasma technology
o Cold plasma treatment: Oxygen and nitrogen plasma are used to eliminate biological
contamination and increase the durability of paper;
e Plasma-Based Deacidification: Considered a more environmentally friendly and safer
alternative compared to chemical treatments.
8.3. Digitization and optical technologies
e Multispectral and hyperspectral imaging: These technologies help detect invisible and
faded text and assist in the restoration of documents;
e Optical character recognition (OCR) and Al-Based restoration: Digital versions of
manuscripts are created, and texts are automatically recognized.
9. New technologies for Preservation of parchment materials
Since parchment is made from animal skin, its preservation requires a different approach.
Due to its sensitivity to humidity and temperature changes, modern technologies are used to
ensure its protection.
9.1. Collagen stabilization technologies
o Enzyme-Based Methods for Restoring Damaged Parchment: Biological enzymes are
used to clean contaminated and torn parchments.
o Strengthening Collagen with Nanoparticles: Collagen fibers in parchment are

reinforced with nano-calcium particles to enhance their strength.
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9.2. New tchnologies for humidity and temperature control
o Sensor Systems for climate control: loT-based sensors continuously monitor
temperature and humidity levels in environments where parchment is stored;
e Infrared and ultraviolet analysis: These methods are used to assess the level of damage
to parchment.

These advanced methods and technologies help ensure the long-term preservation of
archival documents, providing valuable resources for future generations. By applying
innovative techniques like nanotechnology, plasma treatment, and digital restoration, archives
can safeguard their collections while also making them accessible for research and education
(Kazimi, Ismaylov & Rzayeva, 2023).

9.3. Digital conservation technologies

*3D Scanning and modeling: Precise digital models of parchment documents are
created and used in the restoration process;

*DNA Analysis for Document Origin Identification: This method is used to determine
which animal skin the parchment was made from and its age.

10. Innovative approaches for the preservation of other materials

In archives, materials such as papyrus, fabric, wax tablets, and magnetic tapes are also
stored. The following new technologies are applied for their preservation:

10.1. New methods for preserving papyrus documents

*Microbiological analysis and enzyme-based conservation: Used for detecting and
neutralizing mold and bacteria;

*Optical scanners and multispectral imaging: Applied to detect erased or invisible text
on papyrus.

10.2. Fabric and textile document preservation

*Plasma-based disinfection: A  chemical-free method used for eliminating
microorganisms.

10.3. Preservation of magnetic tapes and audiovisual documents

*Infrared laser-based data recovery: Used to extract data from damaged magnetic tapes;
*Al-based automatic restoration: Improves the quality of old video and audio
recordings.

11. Prospective technologies and future trends

*Al and machine learning-based conservation: Automatic analysis of archival

documents and the determination of preservation strategies.

143



Akademik Tarih ve Diisiince Dergisi Cilt:12 / Say1:2
Ismayilova / 137-157 Nisan 2025

*Blockchain-based document authentication: The application of blockchain technology
to protect the authenticity of historical documents.
*Bioengineering-based creation of paper materials: Development of longer-lasting and
more environmentally sustainable document materials.
*Digitalization and preventive conservation measures analysis
Digitalization and preventive conservation are considered key approaches for the long-
term preservation of archival documents. Digitalization involves creating electronic versions of
physical documents to ensure their preservation and accessibility, while preventive
conservation includes necessary measures to maintain the physical condition of the documents.
12. The Essence and importance of digitalization
Digitalization is the process of transferring archival documents into electronic formats
and storing digital copies. This method prevents physical wear and makes documents more
accessible to a wider audience.
12.1. Benefits of digitalization
* Prevents physical wear: Reduces the need for frequent handling of documents;
*[ncreases accessibility: Electronic archives allow for global search and viewing
capabilities;
*Data security and redundancy: Digital formats reduce the risk of document loss, and
multiple copies can be created;
*OCR and Al-Based Indexing: Text recognition systems can automatically categorize
documents and simplify searches.
12.2. Digitalization methods and technologies
*Scanning methods: Flatbed scanners, document scanners, high-quality photographic
methods;
*Multispectral and hyperspectral imaging: Used to detect invisible text and improve
readability of historical documents;
*3D Scanning and virtual reconstruction: Models documents that are bent, damaged, or
unreadable;
*Blockchain technology for authentication: Creates unique digital signatures to ensure
document authenticity.
12.3. Limitations and challenges of digitalization

*High costs: Requires high-quality scanners and software;
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*Data storage and security: Long-term storage of large files requires continuous
technical infrastructure;
*Complex format issues: Some historical documents may be difficult to convert into a
digital format.
13. Preventive conservation and its importance
Preventive conservation refers to the set of measures implemented to prevent further
damage to documents. Unlike restoration, preventive conservation focuses on ensuring the
longevity of documents with minimal physical intervention (Ismayilov, Ismayilov &
Mammadova, 2019).
13.1. Key aspects of preventive conservation
*Climate and humidity control: Temperature (18-22°C) and humidity (45-55%) should
be maintained consistently in archive rooms;
*Lighting and UV protection: Sunlight and artificial light can damage paper materials,
so UV filters should be used;
*Physical protection andproper storage: Acid-free folders, specialized archival boxes,
and non-acidic wrapping materials should be used;
*Biological hazard prevention: Regular inspections and disinfection of the
environment to protect documents from mold, fungi, and pests;
*Minimizing mechanical wear: Special gloves should be worn when handling fragile
and old documents.
13.2. Application of new technologies in preventive conservation
*Climate-controlled smart sensor systems: loT-based sensors monitor temperature and
humidity in real time.
*Nanotechnology: Nano-deacidifying particles are used to stabilize paper and ink
(Ismayilov & Khalafova, 2022b)
*Plasma-based sterilization: Applied as a safe alternative method for biological
contamination removal;
*UV-C disinfection systems: Protects documents from microorganisms.
By leveraging these advanced techniques and technologies in digitalization and
preventive conservation, archival materials can be effectively preserved for future generations.
These innovations provide a better balance between maintaining physical materials and making

them accessible for study and education.
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14. The Interrelationship Between Digitalization and Preventive Conservation

Digitalization and preventive conservation together form modern approaches in

document management. When applied simultaneously, they ensure both physical and digital

preservation of documents. Here's a comparison of their characteristics:

Comparison Digitalization Preventive
Criteria Conservation
Objective Creating digital versions of Preventing  further
physical documents physical damage to
documents
Method Scanners, OCR (Optical Climate control,
Character ~ Recognition), 3D | environmental disinfection
modeling
Advantages Electronic protection, Long-term physical
remote accessibility protection
Limitations High technical and financial Some damages may
costs not be fully preventable
Application Digital archives, scientific Physical  archives,
Area research institutes museums, libraries

Combined application: The integration of both approaches ensures the protection of
documents in both physical and digital formats. Digitalization helps to safeguard and share
documents widely, while preventive conservation ensures their physical durability in the long
term (Kenzhebayeva, Urmurzina & Mahammadli, 2018).

15. Conclusion and recommendations

*Conclusion:

Digitalization and preventive conservation measures are complementary approaches in
the preservation of archival documents. Digitalization ensures the creation of electronic
versions of documents, facilitating their use and protection, while preventive conservation helps
extend the physical lifespan of documents.

*Recommendations:

*Use of high-quality scanners and OCR systems: To ensure the best results in
digitalization, it is essential to use high-quality scanners and Optical Character Recognition

(OCR) systems (Alekper & Tofig, 2020).
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*Climate control and modern conservation materials: Smart sensors for climate control
and the use of modern conservation materials should be implemented in archives to maintain
optimal conditions for document preservation (Rzayeva, 2024).

*Development of Blockchain and AI-Based Archive Management Systems: Blockchain
technology for document authentication and Al-based systems for archive management should
be developed and integrated into the preservation process;

*Continuous Training for Archive Staff: Regular training for archive staff on new
technologies and conservation techniques is crucial to maintaining the integrity and
effectiveness of the preservation efforts.

*International Best Practices-Based Recommendations:

Based on the best practices of leading archives and libraries around the world, the
following recommendations have been formulated. These align with the standards of
international organizations such as UNESCO, IFLA (International Federation of Library
Associations), ICA (International Council on Archives), and other relevant bodies:

16. International Standards and Practices for Archive Document Preservation

16.1. Climate Control

*UNESCO and IFLA recommendations. To ensure the long-term durability of materials
stored in archives, stable temperature and humidity levels must be maintained. The specific
environmental conditions depend on the type of material being preserved. In modern archives,
IoT-based climate control systems should be applied to continuously monitor and adjust
environmental conditions (Qasimli & Mohommaodli, 2024a). Notable examples include the
National Archives of the UK and US National Archives, where advanced technologies are used
to ensure optimal preservation environments.

These climate control measures are critical for minimizing the risk of degradation,
ensuring that archival materials are preserved for future generations. Implementing such
systems helps in tracking and controlling the environment in real-time, thus preventing any
potential damage caused by fluctuating temperature or humidity levels (Rzayeva & Balayeva,
2024).

*Collaboration and knowledges sharing. International collaboration and sharing of best
practices between archives and institutions will lead to the development of more effective

conservation techniques and digitalization methodologies.
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*Standardization of preservation protocols. Adopting standardized preservation and
conservation protocols across international archives will ensure consistency and the long-term
sustainability of archival materials.

*Emphasis on research and development: Investment in research and development of new
preservation materials and techniques is essential for keeping up with the rapidly evolving
nature of technology and environmental challenges.

*Sustainability in Preservation Practices: Environmental sustainability should be a
priority in both physical conservation and digitalization efforts, ensuring the use of eco-friendly
materials and energy-efficient technologies (Rzayeva, 2023).

By incorporating these recommendations, archives can better preserve cultural heritage
and improve access to valuable documents for future generations.

16.2. Physical Preservation and Protection

*ICA and Library of Congress (USA) Recommendations:
To ensure the physical integrity of archival materials, several preservation practices should be
followed:

*Use of Acid-Free Folders and Special Storage boxes:
Materials should be stored in acid-free containers to prevent the acid from degrading paper and
other materials over time;

*Application of ultraviolet light filters and controlled lighting systems:
UV light can cause significant damage to archival materials, especially paper and photographs.
Therefore, it is recommended to use UV filters and specific lighting systems that limit exposure
to harmful light wavelengths (Ismayilov, Mahammadli, & Khudiyeva, 2022).

*Storage in  closed, protected systems instead of open  shelving:
It is recommended to store documents in closed, climate-controlled environments rather than
on open shelves. This practice minimizes the risk of physical damage and exposure to
environmental factors. The Bundesarchiv (Germany) is a notable example where such methods
are actively employed to ensure materials are kept in secure, controlled conditions (Ismayilov,
Mahammadli & Gasimli, 2023a).

These recommendations are essential for extending the lifespan of documents and other
archival materials, protecting them from environmental and physical degradation.

16.3. Preventing Biological Damage

FAO and ICCROM (International Centre for the Study of the Preservation and

Restoration of Cultural Property) recommendations:
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To prevent biological deterioration such as mold growth and insect infestations, the

following strategies are recommended:

Application of biological decontamination methods:
To combat biological threats like mold and insects, biological decontamination methods
should be applied. For example, CO,-based fumigation and UV-C lighting are effective
in eliminating pests and mold without causing harm to the archival materials.
Installation of filtration and ventilation systems in closed archive systems:
Proper air circulation and control of environmental factors are essential for preventing
biological damage. Archives should implement filtration and ventilation systems in
controlled environments to maintain optimal conditions. An example of this is the
National Archives of France, where such systems are utilized to protect archival
materials from biological threats (Tofiq, Oqlu & Kazimi, 2022).

17. Digitalization Best Practices and Recommendations

17.1. Quality Standards for Digital Archives

ISO 19005 (PDF/A Standard) — This international standard recommends the use of
PDF/A format for long-term preservation of archived documents. PDF/A is a special
version of the PDF format that ensures the document will remain accessible and usable
for long periods, even as technology evolves. It is designed to ensure that all necessary
information (e.g., fonts, colors, layout) is embedded in the file, ensuring its readability
and accessibility in the future;

ISO 14721 (OAIS - Open Archival Information System) — This standard outlines a
framework for the management of digital archives, known as the OAIS model. The
OAIS model defines a comprehensive methodology for the long-term preservation and
accessibility of digital records. It provides guidelines for structuring and organizing
digital archives, including data formats, metadata, and systems for storage and access.
It is widely accepted by institutions and organizations for the digital preservation of
archival materials (Karabalina, Maydangalieva, Satygalieva, Ahmetalina &
Mahammadli, 2018).

*European and US Practices in Digitalization:

18. High-Resolution Scanning Standards

*British Library and the US Library of Congress recommend using scanning resolutions

above 600 dpi for the digitization of archival materials. This ensures the preservation of high-
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quality digital copies that maintain the fine details of documents, which is essential for long-
term access and study

*Al-Based OCR Systems:The use of Al-based OCR (Optical Character Recognition)
systems is highly recommended to enhance the accuracy and efficiency of converting scanned
documents into searchable and editable text. Notable examples include:

*Google’s Transkribus: A leading Al-powered transcription and document analysis tool,
specialized in historical documents and handwritten texts (Ismayilov, 2022).

*Tesseract OCR: An open-source OCR engine that supports over 100 languages and
provides a reliable method of digitizing historical and contemporary texts (Mahammadi, 2024).

19. Blockchain for Document Authentication and Preservation

Blockchain technology has been integrated into archival practices, with Estonia’s E-
Archive System being a prominent example. Blockchain ensures the authenticity and security
of digital documents by creating an immutable record of every action taken on a document (e.g.,
access, edits, transfers). This method helps in preventing tampering, verifying document
integrity, and ensuring long-term preservation in a highly secure manner (Kushzhanov &
Mahammadli, 2019b). These practices exemplify the integration of modern technologies to
ensure the efficient, secure, and accurate preservation and access to digital archives. By
combining high-quality scanning, advanced OCR systems, and blockchain for verification,
these institutions maintain the reliability and integrity of their digitized records. These standards
ensure that archived digital materials are preserved in formats that support long-term
accessibility, integrity, and usability, ensuring that important records are not lost to
technological obsolescence (Kazimi, Abdullayeva & Ismayilov, 2020).

*Digital document storage and security:

*ICA and UNESCO recommendations:

19.1.Multi-layered backup systems:

It is recommended to implement multi-layered backup systems for the long-term security
and preservation of digital documents. These backups should include:

*Secure servers: Ensuring that data is stored on reliable, highly-secured servers
(Ismayilov & Khalafova, 2022a).

*Cloud storage: Leveraging cloud-based solutions to ensure remote and safe backup
(Mshommadli, 2024a).

*Magnetic storage devices: Including magnetic tapes and hard drives as additional offline

storage solutions to mitigate the risk of data loss from online threats (Heydar, 2023).
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19.2. Cryptographic identifiers (MD5, SHA-256)

He use of cryptographic hash functions like MDS5 and SHA-256 is essential for
document integrity and authentication. These functions generate unique digital fingerprints of
files, ensuring that they haven’t been altered or tampered with. The US National Archives and
Records Administration (NARA) applies these methods to guarantee the authenticity and long-
term reliability of its digital records (Ismayilov & Mohommadli, 2024).

19.3. Automated metadata systems

*The use of automated metadata systems is vital for the efficient organization and
searchability of digital documents. Recommended metadata standards include:

*Dublin Core: A standard for describing a wide range of resources with a focus on
simplicity and interoperability (Myxammaonu, 2023).

*METS (Metadata Encoding and Transmission Standard): A framework for encoding
metadata that can be used in digital preservation and library management systems (Balayeva,
2020).

*MODS (Metadata Object Description Schema): A schema for representing descriptive
metadata in a structured format that can support long-term archival and access purposes
(Mahammadli, 2018).

These recommendations emphasize the importance of combining technological solutions
and international best practices to secure and maintain digital records in the long term
(Ismayilov & Aliyeva, 2023; Ismayilov & Khalafova, 2023). By integrating multi-layered
backup strategies, cryptographic security, and metadata systems, archives can ensure the
durability, authenticity, and accessibility of their digital collections (Kushzhanov & Dashgin,
2019a).

20. Preventive conservation and risk management: international practices

20.1. Disaster prevention and risk planning

*UNESCO and ICA recommendations:

20.2.Fire and Water Damage Protection Systems

* Archives should implement comprehensive protection systems to prevent fire and water
damage. These systems are crucial to safeguarding valuable historical documents;

*Archives, such as those at the British Library, install fire-resistant and water-resistant
automatic systems to protect their collections in the event of a disaster. These systems include
advanced fire suppression techniques and flood prevention measures that automatically activate

in case of emergency (Bayramov & Hasanova, 2024).
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20.3. Digital and physical backup copies

In the event of disasters, it is essential to create backup copies of documents. These copies
should be stored in both digital and physical formats to ensure access in case one method of
preservation is compromised (Kushzhanov & Dashqin, 2019c).

Digital backups can be stored off-site or in cloud storage, while physical backups may be
kept in remote locations or protected environments, ensuring redundancy in preserving the
records (Balginova, Maydangalieva, Satygalieva & Mahammadli, 2018).

These recommendations emphasize proactive planning for natural and man-made
disasters. Archives should not only focus on disaster recovery but also take preventative steps,
such as installing fire and water protection systems, and creating both physical and digital
backup copies to ensure the long-term survival of valuable documents (Kazimi & Mahammadli,
2021).

20.4. Electronic management of archives and application of artificial intelligence

(AD

*Artificial Intelligence and Automation:
Leading institutions such as the British Library, Library of Congress, and the European
Archives Consortium have been incorporating Al and machine learning (ML) models into their
archives management systems for tasks like document classification and optical character
recognition (OCR) (Nadir & Sevda, 2022). These technologies enable more efficient
processing, improved accuracy in digitization, and easier access to archival materials
(Bayramov & Hasanova, 2022).

Recommendations:

*Automated Content Analysis Systems for Digital Archives:

Implement automated content analysis systems that leverage Al to facilitate the search
process. Such systems would automatically analyze and categorize content, making it easier for
researchers and users to find relevant information in digital archives. This is particularly helpful
in large-scale digitization projects where manual indexing and searching would be too time-
consuming and inefficient (Ismayilov, Mahammadli & Gasimli, 2023b).

*AI-Powered Text Recognition Tools for Document Classification:

Use Al-driven text recognition tools to classify documents based on their content. These
tools can automatically recognize, categorize, and tag text within scanned documents,

improving the accuracy and efficiency of the archival process. They can also aid in identifying
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historical documents based on linguistic patterns, context, and other metadata, streamlining the
management of vast digital collections.

By utilizing Al and ML technologies, archives can significantly enhance their document
management processes, making them more efficient and user-friendly while ensuring that
valuable historical records are preserved and accessible for future generations (Kazimi &
Agamirzaev, 2021).

*Recommendations based on International Practices:

*Conservation Strategy in Line with Global Standards:

*Climate control systems in archives should be installed in accordance with international
conservation standards;

*Plasma sterilization and nanotechnology-based protection methods should be
implemented.

*Improving quality in the digitization process:

*OCR and artificial intelligence-based text recognition technologies should be used;

*Digitized documents should be stored in PDF/A, TIFF, and XML formats (Ismayilov &
Khudiyeva, 2023).

*International metadata standards (Dublin Core, METS) should be applied.

*Risk management and emergency preparedness:

- Backup copies of documents should be stored in different geographical locations (Kazimi
& Balayeva, 2024).
*Fire and water-resistant archive rooms should be created (Qasimli & Mahommadli,
2024b).
*Application of New Technologies:
*Document authentication should be carried out using blockchain technology
(Khalafova & Ismailov, 2024);

*Al-based archive management and search systems should be established.

Conclusion

International practices show that preventive conservation, digitization, and risk
management should be implemented together for the protection of archival documents.
Standards from organizations such as ISO, UNESCO, and ICA should be followed in archive
management, and modern technologies like Al and Blockchain should be integrated into the
system. The correct selection of restoration and conservation methods ensures the longevity of

archival documents. While preventive measures help preserve documents for a longer period,
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restoration methods are aimed at returning already damaged documents to their original
condition. Digital methods and innovative technologies open new possibilities in document
management. The application of modern technologies for the preservation of paper, parchment,
and other archival materials helps extend their lifespan. Nanotechnology, plasma treatment,
multispectral imaging, and Al-based restoration methods are opening new opportunities in
document management. The broader application of these technologies could bring
revolutionary changes in the preservation of archival documents.
References

Alekper, M. M., & Tofig, R. Z. (2020). Full-text resources of the project type created in the
presidential library of the office of the president of the republic of Azerbaijan as an innovative
resource type of electronic library. Xymanumapnu bankancku uscnedsanus, 4(3 (9), 64-67.

Balayeva, E. M. (2020). Rol' Izdatel'stva Elm V Sisteme Izdaniya Nauchnoy Knigi V 1940-
1950-Kh Gg. Khkh. Vek. Istoriya Volyni, (22). https://doi.org/10.32014/2018.2518-1467.31 (In
Russian).

Balginova, K. M., Maydangalieva, Z. A., Satygalieva, G. B., & Mahammadli, D. (2018). The
digital Kazakhstan. The developmemt of human resourses in education. «Becmnux HAH PK»,
(6), 82-94.

Bayramov, A. G. O., & Hasanova, A. V. K. (2022). Individual and non-differentiated library-
information service to civil servants. Technium Soc. Sci. J., 37, 793.

Bayramov, A., & Hasanova, A. (2024). The Role of Presidential Libraries in Providing
Information to Public Servants in Azerbaijan. Akademik Tarih ve Diisiince Dergisi, 10 (2), 516-
523.

Heydar, M. D. (2023). Library and information infrastructure of the regions of the Azerbaijan
Republic: its development, current state and ways of modernization.(Experience of the Sheki-
Zakatala Economic Region). Technium Soc. Sci. J., 39, 782.

Ismayilov, K., Ismayilov, N., & Mammadova, V. (2019). Library information services in
academic libraries of Azerbaijan: a comparative study. Library Management, 40(6/7), 461-477.

Ismayilov, N. I. (2022). Library Resources: Allocation and Usage Problems (Comparative
Analysis of the World and Regional Practice). Scientific and Theoretical Almanac Grani, 26(1),
38-43.

Ismayilov, N. 1., & Khalafova, S. A. (2023). On the typology of document-information
resources in the field of economy. Universidad Y Sociedad, 15(6), 224-232.

Ismayilov, N. I., Mahammadli, D., & Gasimli, H. H. (2023a). Organization, development and
current situation of the document flow on tourism in the regions (based on the example of the
Shaki-Zagatala economic region). Scientific and Theoretical Almanac Grani, 2(26), 122-127.
Ismayilov, N. I., Mahammadli, D., & Khudiyeva, V. (2022). Methods and Means of Information
Search in the Digital Environment. Scientific and Theoretical Almanac Grani, 25(5), 31-34.

154


https://doi.org/10.32014/2018.2518-1467.31

Academic Journal of History and Idea Vol.12 /Num2
Ismayilova / 137-157 April 2025

Ismayilov, N., & Aliyeva, G. (2023). Creation and Formation of Document Flow in the Field of
Library-Bibliography (on the Basis of Tazkiras). Scientific and Theoretical Almanac Grani, 26
(3), 165-170.

Ismayilov, N., & Khalafova, S. (2022b). Library Sites that Provide Information to Users (Based
on Domestic and Foreign Library Experience). Hayxoso-meopemuunuii  anrvbmanax
I'pani, 25(2), 22-28.

Ismayilov, N., & Khudiyeva, V. (2023). Conducting training and research, problem solving,
creative thinking. Akademik Tarih ve Diisiince Dergisi, 10(2), 643-649.

Ismayilov, N., & Mohommadli, D. (2024). Qarbi Azarbaycan Tarixina Dair Senad Axininin
Tosokkiilii vo Inkisafi. Akademik Tarih ve Diistince Dergisi, 11(6), 4483-4496.

Ismayilov, N., Mahammadli, D., & Gasimli, H. (2023b). Characteristics of the Library-
Information Service in the Republic of Azerbaijan in A Poly-Ethnic Condition (based on the
example of Sheki-Zagatala economic region). Akademik Tarih ve Diistince Dergisi, 10(3), 878-
890.

Karabalina, A. A., Maydangalieva, Z. A., Satygalieva, G. B., Ahmetalina, G. A., &
Mahammadli, D. (2018). Family Pattern as Key Factor of Primary School Chidren Academic
Perfomance. Bulletin of the National Academy of Sciences of The Republic of Kazakhstan, (6),
58-66. https://doi.org/10.32014/2018.2518-1467.28

Kazimi, P. F. O., & Agamirzaev, O. (2021). Social functions of modern library-information
institutions (Problems of library management). Technium Soc. Sci. J., 26, 883.

Kazimi, P., & Balayeva, E. (2024). Ethnocultural Description of the Persians (Socio-historical
analysis). Akademik Tarih ve Diisiince Dergisi, 11(1), 193-199.

Kazimi, P., Abdullayeva, A., & Ismayilov, N. (2020). Scientometric analysis of document flow
in library science of azerbaijan (2014-2018). Norwegian journal of development of the
international science, (45-2), 66-70.

Kazimi, P., Ismaylov, N., & Rzayeva, Z. (2023). Bilya vytokiv diyal'nosti Azerbaydzhans'koyi
naukovoyi biblioteky (zhyttya, prysvyachene kul'turi). Naukovo-teoretychnyy al'manakh
Hrani, 26(4), 125-129.

Kazimi, P.F.O. & Mahammadli, D.H.O. (2021). Dijital alanin kullanimiyla kiitiiphane
hizmetlerinde modern yonler (Bolgesel ve endiistriyel bilgi hizmetinin gilivenlik
sorunlari). Technium Soc. Sci. J. , 25 , 819. https://doi.org/10.32014/2019.2518-1467.40

Kenzhebayeva, D. K., Urmurzina, B. G., & Mahammadli, D. (2018). The modern youth values
in Kazakhstan. News of the National Academy of Sciences of the Republic of Kazakhstan. Series
of social and human sciences, 6(322), 51-66. https://doi.org/10.32014/2018.2224-5294.35

Khalafova, S. & Ismailov, N. (2024). Natsional'naya bibliografiya v kriptograficheskoy
informatsionnoy sisteme, nablyudayemaya korrespondentami. Zhurnal yestestvennykh
teoreticheskikh issledovaniy, 27(4), 32-36. (In Russian).

155


https://doi.org/10.32014/2018.2518-1467.28
https://doi.org/10.32014/2019.2518-1467.40
https://doi.org/10.32014/2018.2224-5294.35

Akademik Tarih ve Diisiince Dergisi Cilt:12 / Say1:2
Ismayilova / 137-157 Nisan 2025

Kushzhanov, N. V., & Dashgin, M. (2019a). Tsifrovaya povestka YEAES. Bulletin of the
National Academy of Sciences of the Republic of Kazakhstan, (2-S), 55-61. (In Russian).

Kushzhanov, N. V., & Dashqin, M. (2019a). The Digital Agenda of Eaue. Becmuux HAH PK,
(2), 55-61.

Kushzhanov, N. V., & Mahammadli, D. (2019b). The digital transformation of the oil and gas
sector in kazakhstan: priorities and problems. News Natl Acad Sci Repub Kazakhstan, 3(435),
203-212.

Mahamadli, D.G. (2018). Analiz bibliotekhnicheskoy organizatsii Sovetsko-gosudarstvennogo
ekonomicheskogo rayona Azerbaydzhana. Vektor nauki: Tolstoy gosudarstvennyy
universitet,2018 (2), 17-21. (In Russian). https://doi.org/10.18323/2221-5689-2018-2-17-21

Mahammadi, D. H. (2024). Issues of Legal, Scientific, Theoretical, Methodological and
Practical Significance as an Important Component of the Informatization of the Library

Infrastructure of the Republic (Strategy For The Development of Libraries in the Regions of
Azerbaijan). Akademik Tarih ve Diisiince Dergisi, 11(1), 611-619.

Mohommaedli, D. Kitabxana Saytlarinin Funksiyalar1 vo Onlarin Tesnifati. Akademik Tarih ve
Diuistince Dergisi, 11(6), 4708-4717.

Muhammadli, D. G. (2023). Primeneniye informatsionno-kommunikatsionnykh tekhnologiy v
bibliotechnom dele Sheki-Zaratalinskogo ekonomicheskogo rayona Azerbaydzhanskoy
Respubliki. Novyye formy: istoriya, sotsiologiya, politika i filosofiya Doklad avtora na LXXVI.
Zapiska po materialam Mezhdistsiplinarnoy vrachebno-prakticheskoy konferentsii, 5 (76), 12-
15.(In Russian).

Nadir, 1., & Oruj, G. (2022). Creation and formation of information resources for
children. Technium Soc. Sci. J., 36, 735.

Nadir, I., & Sevda, K. (2022). General Characteristics of Local Lore Documental Network
Resources of the Libraries of Azerbaijan (Based on library collection). Technium Soc. Sci.
J., 33, 628.

Oqlu, K. P. F. (2021). Conflict of Relevance and Reliability of information and the Global
Network. Trends in Humanities and Social Sciences, 1(1), 1-2.

Oqlu, K. P. F., Nadir, 1., & Tofiqg, R. Z. (2023). At the Origins of Azerbaijani Scientific Library
Activity (a Life Dedicated to Culture). GRANI, 26 (4) 125-129.

Qasimli, H., & Mohommadli, D. (2024a). Turizm sahosi iizro “informasiya tolabat1”
konsepsiyasi. Akademik Tarih ve Diistince Dergisi, 11(6), 4588-4595.

Qasimli, H., & Mohommodli, D. (2024b). Bibliografik Xidmot Kitabxana-Informasiya

Morkazlorinde Turizms Dair Sonad Axininin Miioyyanlosdirilmasinin Baslica Komponenti
Kimi. Akademik Tarih ve Diistince Dergisi, 11(6), 4718-4726.

156


https://doi.org/10.18323/2221-5689-2018-2-17-21

Academic Journal of History and Idea Vol.12 /Num?2
Ismayilova / 137-157 April 2025

Rzayeva, Z. & Balayeva, E. (2024). Bilgi ve Belge Yonetiminde “Bilgi Miihendisligi”
Kavrami. Akademik Tarih ve Diistince Dergisi , 11 (3), 1903-1910.

Rzayeva, Z. (2023). Suchasni tendentsiyi naukovykh doslidzhen’ v haluzi upravlinnya
informatsiyeyu ta dokumentamy v Azerbaydzhani (na osnovi mizhnarodnykh elmetric baz

danykh). Naukovo-teoretychnyy kalendar Hrani, 26(5), 66-71. (In Russian).

Rzayeva, Z. (2024). Azorbaycanda Elmi Kitabxanalarin Beynolxalq ©lagalori (tarix vo
miasirlik). Akademik Tarih ve Diistince Dergisi, 11(5), 3783-3791.

Rzayeva, Z. T. (2024). Elmi Kitabxanalarda Informasiyalasdirmanin Inkisaf
Perspektivlori. Akademik Tarih ve Diisiince Dergisi, 10(2), 363-368.

Tofiq, R. Z., Oqlu, M. M. A., & Kazimi, P. F. O. (2022). Some questions of the application of
library management. Technium Soc. Sci. J., 37, 774.

Ismayilov, N. L., & Khalafova, S. A. (2022a). The role of digital marketing in the management
of library information resources. Academic review, 2(57), 194-202.

157



