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Abstract: Precious cultural relics are important carriers of human civilization and
historical memory. Their preservation and storage are essential tasks for museums,
archives, and cultural heritage institutions worldwide. Environmental conditions such
as temperature, humidity, light, air quality, and biological factors directly influence the
physical and chemical stability of cultural relics. Improper storage environments may
accelerate deterioration, corrosion, fading, cracking, and biological damage. Therefore,
establishing scientific environmental standards for the storage of precious cultural
relics has become a major concern in the field of cultural heritage protection. This
paper analyzes the importance of storage environment standards, discusses the main
environmental factors affecting relic preservation, examines international standards
and modern technologies used in museum storage systems, and proposes suggestions
for improving cultural relic storage management. The study aims to provide theoretical
references for the sustainable preservation of precious cultural heritage.
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1. Introduction

Cultural relics are valuable historical materials that reflect the political, economic,
religious, and artistic development of human civilization. Precious relics such as
ancient manuscripts, textiles, ceramics, paintings, bronze objects, wooden artifacts, and
archaeological remains are irreplaceable cultural treasures. Their preservation is
closely related to the inheritance of national history and cultural identity.

However, many cultural relics are highly sensitive to environmental changes.
Temperature fluctuations, excessive humidity, dust, ultraviolet radiation, and
biological contamination can cause irreversible damage. As a result, museums and
cultural heritage institutions must create suitable storage environments to ensure the
long-term safety of relic collections.

With the rapid development of museum science and conservation technology,
environmental monitoring and intelligent storage management systems are
increasingly used in museums worldwide. International organizations such as
UNESCO and the International Council of Museums (ICOM) have also emphasized
the importance of environmental standards in cultural relic preservation.
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This paper studies the environmental standards for the storage of precious cultural
relics, analyzes the main influencing factors, discusses current challenges, and explores
future development trends in museum storage management.

2. Importance of Environmental Standards in Cultural Relic Storage

2.1 Protection of Historical and Cultural Value

Precious cultural relics possess significant historical, artistic, and scientific value.
Once damaged, they cannot be completely restored to their original condition.
Therefore, scientific storage standards are necessary to maintain their authenticity and
integrity.

For example, ancient silk textiles may lose color and become fragile under strong
light or high humidity. Similarly, paper manuscripts may become moldy in poorly
ventilated storage rooms.

2.2 Reduction of Physical and Chemical Deterioration

Environmental conditions directly influence the chemical stability of relic
materials.

For instance:

« Metal relics may corrode in humid environments.

« Wooden objects may crack due to sudden temperature changes.

« Paintings may fade because of ultraviolet radiation.

« Organic materials may decay because of microorganisms.

Thus, proper environmental control is essential for slowing down deterioration
processes.

2.3 Improvement of Museum Management Efficiency

Modern environmental standards not only protect relics but also improve museum
management efficiency. Intelligent monitoring systems can automatically record
temperature, humidity, and air quality data, allowing museum staff to detect problems
quickly.

Digital management systems also reduce manual workload and improve storage
accuracy.

3. Main Environmental Factors Affecting Cultural Relic Storage

3.1 Temperature

Temperature is one of the most important factors influencing cultural relic
preservation.

High temperatures accelerate chemical reactions and material aging. Excessive
heat may deform wooden artifacts, weaken paper fibers, and damage paintings.

Most museums recommend stable temperatures between:

180C<T<220C18M\circ}C \leq T \leq 22*{\circ}C180C<T<220C

Sudden temperature fluctuations should also be avoided because they may cause
expansion and contraction of materials.
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3.2 Relative Humidity

Humidity significantly affects both organic and inorganic relics.

Very high humidity encourages mold growth and metal corrosion, while very low
humidity may dry and crack organic materials.

Recommended humidity levels are generally:

45%<RH<60%45\% \leq RH \leq 60\%45%<RH<60%

Stable humidity is more important than frequent fluctuations.

3.3 Light Exposure

Light, especially ultraviolet (UV) radiation, can damage pigments, textiles, and
paper materials.

Museums usually limit light intensity for sensitive relics to:

L<50 luxL \leq 50\text{ lux}L<50 lux

UV filtering systems are widely used in exhibition halls and storage facilities.

3.4 Air Quality

Air pollution is another major threat to cultural relics.

Dust particles, sulfur dioxide, nitrogen oxides, and industrial pollutants may react
with artifact materials and accelerate deterioration.

Therefore, museums often install:

« Air filtration systems

« Dust control equipment

« Ventilation systems

« Gas monitoring devices

3.5 Biological Factors

Biological damage caused by insects, bacteria, fungi, and mold is particularly
dangerous for organic relics such as wood, textiles, and paper.

Integrated pest management (IPM) systems are widely adopted in museums to
prevent biological contamination.

4. International Standards for Cultural Relic Storage

4.1 UNESCO Standards

UNESCO emphasizes preventive conservation and sustainable preservation of
cultural heritage.

UNESCO encourages museums to adopt scientific environmental monitoring
systems and improve emergency protection measures.

4.2 ICOM Guidelines

ICOM has established professional ethical standards for museum collection
management.

ICOM recommends:

« Stable environmental conditions

« Regular inspections
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« Risk assessment systems

« Professional conservation training

4.3 ISO Environmental Standards

The International Organization for Standardization has developed standards
related to museum environmental monitoring and archive preservation.

These standards help museums establish systematic conservation procedures.

5. Modern Technologies in Cultural Relic Storage

5.1 Digital Monitoring Systems

Modern museums increasingly use intelligent environmental monitoring systems
equipped with sensors for:

« Temperature

« Humidity

« Air pressure

« Light intensity

« Air pollutants

These systems can provide real-time alerts when environmental conditions exceed
safe limits.

5.2 3D Digital Preservation

3D scanning technology allows museums to create digital copies of precious
relics.

This technology is especially useful for:

« Disaster recovery

« Academic research

« Virtual exhibitions

« Restoration planning

5.3 Artificial Intelligence Applications

Artificial intelligence is gradually being applied to museum management.

Al systems can analyze environmental data and predict risks such as mold growth
or equipment failure.

They also help optimize storage conditions automatically.

5.4 Smart Storage Facilities

Many museums are now building intelligent storage facilities equipped with:

« Automatic climate control

« Fire prevention systems

« Earthquake-resistant shelves

« Automated inventory systems

These technologies greatly improve the safety of cultural relic storage.
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6. Challenges in Cultural Relic Storage Management

6.1 Financial Limitations

Advanced environmental control systems require large investments. Many
museums, especially in developing countries, cannot afford modern conservation
facilities.

6.2 Lack of Professional Specialists

Museum conservation requires interdisciplinary knowledge in chemistry, biology,
materials science, and engineering.

Some museums still face shortages of trained conservation professionals.

6.3 Climate Change

Global climate change increases environmental risks such as flooding, heat
waves, and humidity fluctuations, which threaten museum collections.

6.4 Natural Disasters

Earthquakes, fires, and floods can severely damage cultural relic storage facilities.

Emergency preparedness remains a major challenge for museums worldwide.

7. Suggestions for Improving Cultural Relic Storage Standards

7.1 Strengthening Environmental Monitoring

Museums should establish continuous environmental monitoring systems and
regularly analyze data.

7.2 Increasing Government Investment

Governments should provide more financial support for museum conservation
infrastructure and technology upgrades.

7.3 Training Conservation Professionals

Universities and museums should strengthen education and professional training
in cultural heritage conservation.

7.4 Promoting International Cooperation

International cooperation can help museums exchange technologies, research
results, and management experience.

7.5 Developing Sustainable Preservation Strategies

Museums should combine environmental protection with energy-saving
technologies to achieve sustainable conservation.

8. Conclusion

The storage environment of precious cultural relics directly affects their long-term
preservation and cultural value. Scientific environmental standards are essential for
reducing deterioration and ensuring the safety of museum collections.

Temperature, humidity, light, air quality, and biological factors are the main
environmental elements influencing relic preservation. Modern technologies such as
digital monitoring systems, artificial intelligence, and smart storage facilities have
significantly improved museum conservation efficiency.
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However, museums still face challenges including financial limitations, shortage
of specialists, climate change, and natural disasters. In the future, strengthening
international cooperation, improving conservation education, and promoting digital
technologies will become important directions for the sustainable preservation of
cultural heritage.

Protecting precious cultural relics is not only the responsibility of museums but
also a shared mission of humanity to preserve historical memory for future generations.
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