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Abstract: This article mainly studies the restoration methods of pottery cultural relics, introducing 
the characteristics of pottery cultural relics, the necessity of restoration, and the current research status 
of restoration methods. Firstly, the types and characteristics of pottery cultural relics are introduced, 
including the materials, production techniques, shapes, and decorations of pottery. Secondly, the 
aging and damage problems of pottery cultural relics and the necessity of restoration are elaborated. 
Then, the restoration methods and techniques of pottery cultural relics are introduced, including 
filling, bonding, splicing, repairing defects, restoring surfaces, and decorations. At the same time, this 
article also introduces the selection and use of restoration materials, as well as the standardization 
and specification of cultural relics restoration. Finally, this article summarizes the current situation 
and future development trend of pottery cultural relics restoration, pointing out the shortcomings of 
restoration technology and the direction for further research. Through the study of this article, a better 
understanding of the restoration methods and techniques of pottery cultural relics can be achieved, 
providing references and guidance for cultural relics restoration work. 

1. Background and Significance of Restoration about Pottery Relics  
Pottery relics are important legacies of human civilization, carrying historical, cultural, and artistic 

values. However, the impact of time and natural factors has caused many pottery relics to suffer 
varying degrees of damage and destruction. Therefore, the study of restoration and exploration of 
methods for pottery relics has important practical significance and theoretical value. Restoration of 
pottery relics can protect these cultural heritages and prevent them from being damaged and destroyed 
by the impact of time and natural factors. Through the restoration of pottery relics, we can understand 
the production process, historical background, and cultural connotations of relics, providing more 
clues and data for relic research. In addition, restoration of pottery relics can also promote 
communication and understanding between different cultures, promoting cultural exchange and 
integration. At the same time, restoration of pottery relics can also promote the development of the 
relic market, increasing the value and collectability of relics. Restoration of pottery relics is a 
challenging task that requires restoration personnel to have a profound academic background, rich 
practical experience, and exquisite restoration techniques. At the same time, restoration of pottery 
relics also needs to follow certain restoration principles and standards to ensure the scientific, reliable, 
and sustainable restoration process. In the future, with the development of technology and the 
continuous advancement of relic restoration work, restoration of pottery relics will pay more attention 
to the application of new technologies such as digital restoration technology, nanomaterial restoration 
technology, and the establishment of intelligent monitoring and early warning systems[1]. It will also 
pay more attention to public education and participation, promoting the openness, transparency, and 
democratization of relic restoration work. China, as a country with a long history of pottery culture, 
also has rich experience and achievements in the restoration of pottery relics. For example, the 
restoration project of Dunhuang Grottoes, the restoration of Qin Shi Huang's Terracotta Warriors and 
Horses, and the restoration of Han Dynasty terracotta figurines are all important achievements in the 
field of restoration of pottery relics in China. These achievements not only provide valuable 
experience for the restoration of pottery relics but also make important contributions to the world 
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relic restoration cause[2]. 

2. Classification of Damage and Restoration of Pottery Relics  
2.1 Types and Degrees of Damage to Pottery Relics[3]  

Fracture: Pottery relics may fracture during use or storage due to external impact or other reasons. 
The degree and location of the fracture will have different effects on the integrity and aesthetics of 
the relic. Missing pieces: The surface of pottery relics may have missing pieces, such as broken edges 
or missing corners. The size and location of the missing pieces will have different effects on the 
integrity and aesthetics of the relic.  

Wear and tear: Long-term use or storage of pottery relics may cause surface wear and tear. The 
degree and location of the wear and tear will have different effects on the integrity and aesthetics of 
the relic.  

Stains: Long-term use or storage of pottery relics may cause stains on the surface, such as oil stains 
or dust. The degree and location of the stains will have different effects on the aesthetics of the relic.  

Corrosion: Long-term storage or environmental factors may cause corrosion on the surface of 
pottery relics.  

The degree and location of the corrosion will have different effects on the integrity and aesthetics 
of the relic.  

2.2 Classification of Restoration Methods for Pottery Relics[4]  
Joining: Joining is one of the most commonly used methods for restoring pottery relics. It involves 

gluing the broken parts of the relic together to restore its original integrity. Joining is simple and easy 
to carry out, but it requires a high level of expertise in the selection of adhesives and bonding 
techniques.  

Filling: Filling is another commonly used method for restoring pottery relics. It involves filling 
the missing parts of the relic with corresponding materials to restore its original integrity. Filling 
produces good restoration results, but requires the use of materials that are the same or similar to the 
original material of the relic to ensure that the restored relic looks the same as the original.  

Inlaying: Inlaying is a more complex method for restoring pottery relics. It involves filling the 
missing parts of the relic with corresponding materials and then using techniques such as carving and 
engraving to restore the original integrity of the relic. Inlaying produces good restoration results, but 
requires accurate restoration of the shape and patterns of the relic.  

Fiber reinforcement: Fiber reinforcement is a relatively new method for restoring pottery relics. It 
involves adding fiber materials to the broken parts of the relic to enhance its strength and stability. 
Fiber reinforcement produces good restoration results, but requires precise control of the selection 
and addition of fiber materials.  

3D printing: 3D printing is a restoration method that has been widely used in recent years. It 
involves using computer design software and 3D printers to create a model that is the same as the 
missing part of the relic, and then bonding the model to the relic. 3D printing produces good 
restoration results, but requires precise control of 3D printing technology and materials selection. 

3. Principles and Methods of Restoration for Pottery Relics  
The restoration of pottery relics must follow certain principles[5]. First, the safety of the relic must 

be ensured during the restoration process, and the original structure and material of the relic must not 
be damaged. Harmful chemicals should not be used during the restoration process. Second, the 
restoration process should strive to maintain reversibility, so that the restored relic can be restored to 
its original state. The materials and methods used in the restoration process should be easily 
removable or replaceable. The restored relic should be as close as possible to its original appearance 
and characteristics, and the original appearance of the relic should not be changed. The historical and 
cultural value of the relic must be respected during the restoration process. The restored relic should 
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be readable, meaning that the original structure and characteristics of the relic should be clearly 
displayed for observation and research. Finally, the cost should be minimized during the restoration 
process, and materials and human resources should not be wasted. The restored relic should have 
good protective effects and be able to be preserved for a long time. 

Restoration of pottery relics is a complex process that requires the application of multiple steps 
and methods. Firstly, relic identification is the first step in restoration, and it is necessary to determine 
the age, type, and material of the relic, providing a basis for subsequent restoration work. Secondly, 
cleaning the relic is necessary to remove surface dirt and attachments, preparing for subsequent 
restoration work. 

4. Common Techniques and Tools for Restoration of Pottery Relics  
Restoration techniques for pottery relics include filling gaps, bonding, shaping, cleaning, grinding, 

color restoration, digital restoration, sintering restoration, adhesive restoration, cold welding 
restoration, etc. Auxiliary tools such as microscopes, X-ray machines, and infrared instruments are 
needed during the restoration process. Suitable restoration techniques and tools should be selected 
based on the different materials, ages, and damages of the pottery relics. Epoxy resin is a commonly 
used restoration material for relics, which can be used for bonding, filling gaps, cleaning, protection, 
stabilization, crack prevention, stain removal, toughness enhancement, shaping restoration, adhesive 
removal, oxidation prevention, oil removal, moisture prevention, impact resistance enhancement, 
scratch removal, etc. Epoxy resin has good adhesion, plasticity, durability, flexibility, water-proof, 
oxidation resistance, and glossiness, which can protect pottery relics from external environmental 
effects and restore their original quality and characteristics[6].  

Generally, the accuracy of 3D scanning for pottery relics can reach sub-millimeter level, which is 
one hundredth or one thousandth of a millimeter. The specific accuracy depends on the resolution and 
precision of the scanning equipment used, as well as the selected scanning parameters and scanning 
environment. For some relics with complex shapes or fine details, more precise scanning equipment 
and parameters are needed to achieve higher accuracy requirements. Digital restoration technology is 
an emerging restoration technology, which can digitally reconstruct and restore relics through 3D 
scanning, virtual reality, and other technologies. This technology can more accurately restore the 
original appearance of relics and reduce secondary damage to relics. Nano-material restoration 
technology is a new type of restoration technology for relics, which can use nano-materials to restore 
and protect relics. This technology can more finely restore the subtle parts of relics and protect them 
from external environmental effects[7].  

In addition, there are other restoration materials for relics, such as polyester resin, acrylic resin, 
silicone resin, nano-materials, etc., which can also be used for restoration of pottery relics. These 
materials have different characteristics and application ranges, and suitable materials should be 
selected according to specific situations[8]. When using restoration materials for relics, attention 
should be paid to the stability and impact on relics. Some materials may cause chemical reactions or 
damage the original characteristics of relics, so sufficient experiments and tests should be carried out 
to ensure the safety and effectiveness of restoration materials. In addition, when restoring pottery 
relics, it is necessary to follow the standards and norms for relic restoration, such as the "Technical 
Specification for Restoration of Cultural Relics" and the "Standard for Restoration Technology of 
Cultural Relics", to ensure the scientific, standardized, and reliable restoration work. At the same time, 
the historical value and cultural significance of relics should be considered, respecting the original 
features and historical traces of relics, and maintaining the authenticity and integrity of restored relics. 

5. Challenges and Future Prospects of Restoration about Pottery Relics 
The challenges and issues that the restoration of pottery relics faces include the aging and damage 

of the raw materials, the selection and use of restoration materials, the innovation and development 
of restoration techniques, the standardization and normalization of relic restoration, the sustainability 
of relic restoration, the ethical and moral issues of relic restoration, the education and promotion of 
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relic restoration, international cooperation in relic restoration, safety issues in relic restoration, the 
cost of relic restoration, the evaluation and identification of relic restoration, and the confidentiality 
and protection of relic restoration. In addressing these issues, it is necessary to strengthen cooperation 
and coordination among all parties, promote the development and progress of relic restoration work, 
and protect and pass on our cultural heritage[9]. 

Strengthening the standardization and normalization of cultural relic protection, establishing 
standards and norms for relic restoration, and ensuring the quality and reliability of restoration work. 
Promote the innovation and development of relic restoration techniques, introduce new restoration 
materials and techniques, and improve the restoration effect and efficiency. Strengthen the training 
and education of relic restoration personnel, improve their professional level and ethical awareness, 
and ensure the fairness and credibility of restoration work. Strengthen the promotion and education 
of relic restoration and cultural relic protection, and increase public awareness and attention to 
cultural relic protection. Strengthen international cooperation, protect and inherit cultural heritage 
together, and promote the exchange and cooperation of relic restoration techniques. Solving the 
problems faced by the restoration of pottery relics requires efforts and cooperation in various aspects, 
including technological innovation, standardization and normalization, education and promotion, 
international cooperation, safety management, resource utilization, evaluation and identification, and 
confidentiality and protection. Only by working together can we protect our precious cultural heritage 
and inherit Chinese civilization. 

With the continuous advancement of technology, the restoration of pottery relics will increasingly 
apply advanced technologies such as 3D printing and laser scanning to improve restoration effects 
and efficiency[10]. In the future, the restoration of pottery relics will explore new types of restoration 
materials, such as nanomaterials and biological materials, to improve restoration effects and durability. 
In the future, the restoration of pottery relics will pay more attention to standardization, establish 
restoration process standards, and ensure the stability and reliability of restoration effects. The 
restoration of pottery relics in the future will require more professional talents, and efforts should be 
made to strengthen the training and skill improvement of restoration personnel and improve their 
restoration techniques and level. The restoration of pottery relics in the future will require more social 
attention and support, and efforts should be made to strengthen cultural relic protection awareness 
and increase public awareness and attention to relic restoration. These measures will help better 
protect and inherit the important heritage of human civilization, and promote the continuous 
development and innovation of the restoration of pottery relics. 

In the future, the restoration of pottery relics will increasingly apply technological means, explore 
new types of restoration materials, establish standardized restoration processes, improve the skill 
level of restoration personnel, and strengthen cultural relic protection awareness, so as to better 
protect and inherit the important heritage of human civilization and promote the continuous 
development and innovation of the restoration of pottery relics. 
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