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Abstract: Blue-and-white porcelain, as a gem of Chinese ceramic artistry, carries profound cultural and historical significance. 
In art exhibitions, the restoration of blue-and-white porcelain not only demands technical precision but also artistic sensibility. 
The coloring process, being a crucial element of restoration, directly influences the aesthetic quality and historical authenticity 
of the repair. This paper, through an analysis of the typical types of damage, restoration principles, and steps involved in blue-
and-white porcelain, explores key techniques such as color analysis, material selection, and coloring processes. By integrating 
specific case studies, it thoroughly examines the methods and skills of coloring treatment in the restoration of blue-and-white 
porcelain, aiming to provide scientific guidance for the restoration of such pieces in art exhibitions. 
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1. Introduction 
Blue and white porcelain, with its unique artistic charm and 

historical cultural value, has become an essential component 
of the art collections in domestic and international museums. 
However, having undergone the vicissitudes of time, many 
pieces of blue and white porcelain exhibit varying degrees of 
damage, such as peeling glazes, cracks, and fragments, which 
severely compromise their aesthetic and cultural significance. 
Restoring these works not only revives their original artistic 
beauty but also serves to protect and perpetuate this precious 
cultural heritage. The coloring process, as a crucial aspect of 
restoration, necessitates a comprehensive consideration of 
material stability, adhesion to the glaze, and the fidelity of 
color reproduction, ensuring that the restored blue and white 
porcelain presents its finest appearance in art exhibitions. 
This article aims to provide practical technical guidance 
through an in-depth study of the color restoration techniques 
for blue and white porcelain, thereby contributing to the 
preservation and display of these cultural treasures. 

2. An Overview of Blue and White 
Porcelain Restoration 

2.1. Characteristics of Blue and White 
Porcelain and Common Types of Damage 

Since the Yuan Dynasty, blue and white porcelain has been 
highly regarded in both domestic and international artistic 
circles for its distinctive blue patterns and pure white body. 
The craftsmanship involving the creation of blue and white 
porcelain is exquisite, from the careful selection of raw 
materials to the shaping of the body, the application of glaze, 
and the meticulous painting of the blue pigment; each step 
embodies the wisdom and dedication of artisans. However, 
the ravages of time and human activity often inflict varying 
degrees of damage upon these precious artifacts, presenting 
significant challenges for restoration efforts. The features of 
blue and white porcelain are primarily reflected in its body, 
glaze, and decoration. The body, typically fine and hard, 
possesses high whiteness and strong purity, effectively 
highlighting the blue hue. The glaze, smooth and luminous 
with high transparency, serves as an excellent protective layer. 

The decorative themes are varied and rich, commonly 
featuring landscapes, birds and flowers, human figures, 
dragons, and phoenixes; each motif carries profound cultural 
connotations, showcasing the lifestyle and aesthetic 
preferences of ancient society [1]. The color of the blue 
designs varies subtly, with clear layers, evoking a sense of 
tranquility and elegance. Despite the utmost pursuit of 
perfection during the production of blue and white porcelain, 
various forms of damage inevitably occur over the long 
passage of time. These damages come in diverse types, each 
affecting the artistic value and visual impact of the porcelain 
differently. Peeling of the glaze is one of the most common 
forms of damage, especially evident in unearthed artifacts. 
Such damage not only compromises the luster of the porcelain 
but also makes the blue patterns indistinct, greatly 
diminishing its aesthetic appeal. Cracks are another frequent 
form of damage, often caused by temperature changes or 
improper handling. Not only do cracks affect the structural 
stability of the porcelain, but they can also lead to further 
damage in other areas.  

2.2. Principles of Blue and White Porcelain 
Restoration 

The principles governing the restoration of blue and white 
porcelain are guidelines that restoration experts must strictly 
adhere to in their work. These principles serve not only as 
directives for technical operations but also as a form of 
respect and protection for the cultural artifacts themselves and 
their historical value. The principle of minimal intervention 
emphasizes that, during the restoration process, alterations to 
the original artifact should be minimized, and repairs should 
only be made when absolutely necessary, in order to preserve 
as much historical information and original condition as 
possible. The principle of reversibility mandates that all 
materials and technical methods used must be reversible, so 
that, should more advanced restoration techniques become 
available in the future, existing restoration traces can be easily 
removed without causing long-term damage to the original 
artifact. The principle of restoration fidelity dictates that the 
restored blue and white porcelain should closely approximate 
its original appearance, a point of particular importance in art 
exhibitions, as the audience's direct perception of the artifact 
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significantly influences their understanding and identification 
with its historical and cultural significance. Additionally, the 
restoration process should pay close attention to the 
preservation environment of the artifacts, avoiding secondary 
damage caused by improper restoration. Each detail in the 
restoration process is a testament to the restorer's dedication 
and profound respect for history [2].  

2.3. The Main Steps of Blue and White 
Porcelain Restoration 

The primary steps in the restoration of blue and white 
porcelain constitute a complex and meticulous endeavor, each 
stage imbued with the restorer's reverence for history and 
pursuit of artistic excellence. Prior to commencing the 
restoration, a comprehensive evaluation and recording of the 
porcelain is essential. This step serves not only to understand 
the extent of damage but also to provide a traceable reference 
throughout the restoration process, ensuring transparency and 
reversibility. Subsequently, cleansing the surface of the 
porcelain of any dirt and adhering substances is paramount. 
Only by thoroughly removing surface impurities can the 
adhesion and aesthetic quality of subsequent restoration 
materials be ensured. The subsequent task of piecing together 
and bonding the fragments demands exceptional patience and 
meticulous manual dexterity from the restorer. Each fragment 
must be positioned with precision; any misalignment can 
significantly compromise the overall restoration outcome. 
The next pivotal step is the augmentation of missing sections, 
where the materials used must meticulously match the 
original porcelain's texture and hue, thus ensuring the 
restoration appears seamless and devoid of any trace of repair. 
Subsequent steps involve grinding and polishing to achieve 
uniformity in texture and luster between the augmented and 
original sections. This requires extreme care to avoid over-
grinding, which could inflict further damage on the original 
porcelain. Applying the coloring treatment is arguably the 
most challenging aspect of the restoration process. The 
restorer must conduct an in-depth study of the original blue 
and white porcelain's hues to ensure the accuracy and depth 
of the colors, testing not only technical prowess but also 
artistic sensibility. Finally, the application of a protective 
coating safeguards the restored porcelain from environmental 
erosion, ensuring its longevity. 

3. The Key Technology of Blue and 
White Porcelain Restoration Color 
Treatment 

3.1. Color Analysis and Color Mixing 
3.1.1. Color Collection 

Color sampling is intrinsically linked to the authenticity 
and artistic impact of restored porcelain. During the color 
sampling process, the restorer must employ specialized 
equipment and techniques to meticulously analyze the color 
attributes of every facet of the original porcelain, capturing 
each subtle shade variation and color stratum. This endeavor 
demands not only technical precision but also an artistic 
sensibility. The restorer must possess profound knowledge of 
blue-and-white porcelain and extensive practical experience 
to accurately discern the characteristics of different blue 
pigments and the luster of the glaze. Color sampling is not 
merely data collection but a artistic reenactment of history, 
where each sampling session becomes a dialogue with ancient 

craftsmen. Through these color insights, restorers can better 
comprehend the craftsmanship and aesthetic standards of the 
era. Supported by modern technology, color sampling has 
become more efficient and accurate, yet it remains rooted in 
the restorer's craftsmanship and pursuit of perfection.  

3.1.2. Color Analysis 
Color analysis serves as the foundation for coloring 

processes, directly influencing the artistic effect and historical 
authenticity of restored porcelain. When performing color 
analysis, restorers do not merely rely on measuring color data 
with instruments; they must also integrate the historical 
context and manufacturing techniques of blue-and-white 
porcelain, delving into the meanings and stories behind every 
hue. In crafting blue-and-white porcelain, ancient artisans 
would select different types of blue pigments according to 
varying themes and patterns, each undergoing subtle color 
transformations from deep blue to light blue, from intense to 
elegant, under different firing temperatures, each shade 
imbued with the artisans' emotions and wisdom. In modern 
restoration processes, restorers must employ professional 
tools such as microscopes and ultraviolet lamps to 
meticulously observe every detail on the surface of blue-and-
white porcelain, capturing the traces and color changes left by 
time. Color analysis is not merely a technical endeavor but 
also an interpretation of artworks. Restorers must possess 
keen observational skills and profound artistic attainments to 
pinpoint the most accurate color among the complex hues [3]. 

3.1.3. Color Mixing Techniques 
The art of color blending in the restoration of blue-and-

white porcelain undoubtedly poses the most challenging and 
artistic endeavor. Each piece of porcelain possesses its own 
unique palette and depth, demanding that the restorer 
meticulously capture these nuances to achieve optimal results 
in re-coloring. Blending colors is not merely a matter of 
simple color matching; it is a profound understanding of 
history and aesthetics. A restorer must possess exceptional 
craftsmanship and extensive experience to find the blue-and-
white harmony that most closely resembles the original work. 
In practical applications, restorers employ a variety of 
pigments and mediums, experimenting with different ratios 
and blending methods, with each step akin to a dialogue with 
ancient artisans, striving to restore the beauty they envisioned. 
Throughout the process, constant comparisons and 
adjustments are necessary; sometimes, the slightest shade 
discrepancy can determine the success or failure of the 
restoration. This requires the restorer to be not only 
meticulous but also patient, endlessly experimenting until the 
best result is achieved. The art of color blending in blue-and-
white porcelain restoration is not only about precise color 
control but also about the mastery of overall ambiance. Only 
when the restored colors seamlessly integrate with the 
original parts can the viewer experience the timeless beauty 
of ancient art, as if traversing time itself to witness a 
centuries-old legend of blue-and-white craftsmanship.  

3.2. Selection of Coloring Materials 
3.2.1. Material Properties 

Material performance is the foremost consideration in the 
selection of coloring materials for Qinghua porcelain 
restoration. Each material possesses unique properties and 
applicability, necessitating that the restorer meticulously 
chooses the most suitable material based on the specific 
conditions of the porcelain. Traditional Qinghua pigments are 
primarily derived from natural minerals, while modern 
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options include synthetic pigments and advanced materials. 
Different materials vary in their stability, adhesion, 
lightfastness, and temperature resistance. Stable materials 
ensure that the restored sections remain unchanged in color 
over extended periods. Materials with strong adhesion allow 
colors to adhere more effectively to the porcelain surface. 
Lightfast materials prevent the restored sections from fading 
under long-term exposure to light, while temperature-
resistant materials maintain their original colors during 
subsequent firing processes. In practical application, restorers 
must conduct repeated trials to identify the ideal material 
combination. The selection of each material is not merely a 
technical consideration but also an aspiration for beauty and 
a respect for history. Even a small color dot can become the 
focal point for onlookers. The restorer must not only ensure 
these materials meet modern standards but also strive to 
closely emulate ancient craft techniques, thereby showcasing 
the unique charm and historical nuance of Qinghua porcelain 
in art installations [4]. 

3.2.2. Material Suitability 
The suitability of materials is of paramount importance in 

the restoration of blue and white porcelain, where different 
repair areas and types of porcelain impose varying demands 
on the materials used. For instance, minute hairline cracks on 
the surface and larger broken sections require different 
attributes from the materials: flexibility for the former, to 
better accommodate the uneven surface, and high hardness 
for the latter, to ensure structural stability and durability. 
Similarly, the glaze layer and exposed body areas of blue and 
white porcelain have distinct requirements for the material's 
transparency and coverage. The glaze layer necessitates 
materials with high transparency to preserve the original 
luster and texture, while the exposed body parts require 
materials with strong coverage to fill in missing sections, 
achieving a more natural and harmonious appearance. 
Additionally, the chemical stability of restoration materials is 
crucial, as blue and white porcelain is often displayed in 
varying environments, with the material's resistance to acid, 
alkali, and aging directly impacting the longevity and 
reliability of the restoration. The restorer, in selecting 
materials, must consider not only their performance but also 
the specific condition of the porcelain, making the most 
judicious choice. 

3.2.3. Material Reversibility 
The concept of material reversibility is an indispensable 

and significant aspect in the restoration of blue-and-white 
porcelain. It signifies that the restoration materials can be 
effortlessly removed at a future point without causing harm 
or leaving traces on the original porcelain. This reversibility 
not only embodies the scientific and rational approach of 
modern restoration philosophies but also underscores a 
profound respect for the historical and cultural heritage. 
Picture this: when a blue-and-white porcelain piece, after 
being restored, regains its luster and is presented to the world, 
and in the future, new technologies emerge that can more 
seamlessly restore its original appearance, reversible 
materials allow for smooth ongoing restoration without the 
concern of damaging existing repairs. Furthermore, the 
reversibility of materials ensures that blue-and-white 
porcelain maintains its authenticity and historical value 
through multiple restorations and maintenance, avoiding 
irreversible damage due to the use of non-reversible materials. 
When selecting materials, restorers often conduct extensive 
trials to find those that not only achieve restoration outcomes 

but also possess excellent reversibility.  

3.3. Coloring Process and Technique 
3.3.1. Brush Strokes 

Felt pen rendering is the most commonly used and 
traditional coloring technique in the restoration of blue-and-
white porcelain. Relying on the master restorer's skilled hand, 
the delicate brush can precisely control the intensity of color 
and the thickness of lines, with each stroke embodying the 
restorer's meticulousness and patience. The softness and 
flexibility of the brush allow the restorer to delicately depict 
various motifs on the porcelain surface, be it fluid lines or 
intricate patterns, all rendered vividly under the brush's 
skillful touch. This method not only ensures accurate coloring 
but also restores the original appearance of the porcelain to its 
fullest extent, allowing viewers to feel that the restored blue-
and-white porcelain still retains the historical charm of its past. 
However, the felt pen rendering technique places extremely 
high demands on the restorer, requiring profound artistic 
prowess and abundant practical experience, as every subtle 
movement can potentially impact the final outcome. In 
practical restoration, the restorer often chooses an appropriate 
brush model and matches suitable colors based on the specific 
condition of the porcelain to ensure that every restoration 
seamlessly integrates with the original work. The ingenuity of 
this technique lies in the fact that it is not merely a technical 
method but also a conversation with the soul, serving as a 
bridge between the restorer and the historical craftsmen, 
allowing ancient blue-and-white porcelain to once again 
breathe new life in modern artistic displays, presenting to the 
world the transcendent beauty and craftsmanship that 
transcends time and space [5]. 

3.3.2. Airbrush Coloring 
Airbrushing allows for an even coverage of the restoration 

area, rendering the coloration more delicate and natural. 
Particularly when dealing with extensive color transitions or 
subtle gradients, the fine control offered by airbrushing 
becomes paramount. This technique not only economizes 
time but also significantly reduces the physical exertion on 
restorers, enabling them to concentrate more intently on 
detailing. However, airbrushing has its limitations; it cannot 
precisely replicate intricate lines and patterns as adeptly as 
traditional brush painting. Therefore, airbrushing is often 
paired with brush painting to achieve optimal restoration 
outcomes. The application of airbrushing in art exhibitions 
not only offers innovative approaches for the restoration of 
blue-and-white porcelain but also rejuvenates it with new 
luster under the aid of contemporary technology. When 
employing airbrushing, restorers meticulously adjust the 
airbrush pressure and color density in accordance with the 
glaze texture and color depth of the porcelain, ensuring each 
application blends seamlessly with the original piece. 
Airbrushing is not merely an innovative technique but also a 
rich extension of the art of blue-and-white porcelain 
restoration, infusing new life and vitality into ancient 
ceramics. 

3.3.3. Staining 
Blending technique in the restoration of blue and white 

porcelain is an exceptionally unique and expressive coloring 
process, capable of creating soft and delicate gradient effects 
that seamlessly integrate the restored areas with the original 
pieces, ensuring a smooth and natural transition. Before 
applying this technique, restorers must undergo thorough 
preparation, including color mixing and testing, to ensure that 
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the hues accurately reflect the original's texture and layers. 
This method tests not only the restorer's skill but also their 
sensitivity to color and light. Gentle strokes of a brush across 
the glaze evoke the subtle color changes that seem to tell a 
story of history. Blending is particularly adept at handling 
complex patterns and backgrounds, allowing the restoration 
of blue and white porcelain to achieve near-perfect visual 
effects, making it difficult to discern the boundary between 
restoration and original. Behind this craft lies respect for and 
the preservation of traditional techniques, as restorers infuse 
each damaged piece with new life through their profound 
respect and exquisite craftsmanship. In modern art exhibitions, 
blue and white porcelain restored using the blending 
technique not only showcases its inherent artistic charm but 
also adds a unique flavor of contemporary restoration 
technology, allowing these precious artifacts to shine anew 
before modern audiences, serving as a bridge connecting the 
past and the future. 

3.3.4. Batik Protection 
Restoration artisans employ specially formulated wax 

solutions, delicately applied to the areas requiring protection, 
thereby creating a thin protective membrane. This wax layer 
serves as a barrier between the restored region and the 
external environment, significantly reducing the ingress of 
contaminants and moisture, thus allowing the restored blue 
and white porcelain to maintain its original appearance for an 
extended duration. The wax treatment not only manifests the 
meticulous artistry of the restorers but also underscores their 
profound affection for each piece of blue and white porcelain. 
Indeed, every restored ceramic carries the memories of 
history and the heritage of culture, and the restorers are 
dedicated to revitalizing these precious artworks within 
contemporary art displays. The wax treatment acts as a 
technical safeguard in this process. Its application extends 
beyond the coloring phase and is integral throughout the 
entire restoration process, from initial cleaning to final sealing. 
Each step relies on the assistance of the wax layer. The use of 
wax treatment enhances the restoration process, not only 
improving the quality of the restoration but also providing 
robust support for the future display and preservation of the 
blue and white porcelain. It is this meticulous and reliable 
technique that enables the blue and white porcelain to retain 
its inherent beauty and historical value during the restoration 

process, allowing observers to better appreciate the artistic 
allure that transcends time. 

4. Conclusion 
Through a systematic exploration of the key techniques 

involved in the restoration and coloring of blue-and-white 
porcelain, this paper not only offers specific methodologies 
for color analysis, material selection, and the process of 
coloring but also exemplifies the practical application of these 
techniques through real-world case studies. The restoration of 
blue-and-white porcelain is not merely a battle of technical 
prowess but also a re-creation of artistry. Within the context 
of artistic displays, the restored porcelain pieces are better 
able to convey the historical narratives of the artifacts, 
enhancing the aesthetic experiences for viewers. However, 
this restoration work is fraught with challenges, including the 
rapid advancements in technology, the heritage and 
innovation of traditional crafts, among others. Future research 
should delve further into these areas, integrating modern 
science and technology with traditional craft techniques, 
continually elevating the standards of blue-and-white 
porcelain restoration, thereby allowing these artifacts to shine 
anew in art exhibitions. 
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