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Abstract 

Since ancient times, laterite ore, as an important part of Rongchang clay, is an 
indispensable raw material, and every piece of pottery is inseparable from its figure. In 
the traditional preparation process, we found that although the pottery is constantly 
output, the exquisite crafts that can be tasted and applied have obviously plummeted, 
mostly with kimchi altars, wine altars and daily utensils, and the production methods 
are becoming increasingly rough, but the laterite itself is a non-renewable resource, plus 
the development of high-quality red clay resources is very limited, and the high-quality 
red clay is very limited Protective development is imminent. Nowadays, the shoddy 
production and sales method will eventually come to the end, which is really untenable 
for Rongchang pottery, which is known as "mud essence". The number of old artists with 
traditional crafts is decreasing, coupled with the complexity of pottery making, teachers 
generally bring an apprentice, the lack of potters, and traditional crafts are always at 
risk of being lost. At this moment, the revival of excellent traditional crafts is imminent. 
The scarcity of raw materials is an important factor threatening traditional 
craftsmanship, the current author and team for the performance of raw materials and 
the firing problem to make research results, with raw materials as the starting point, 
into the Rongchang pottery production area of Anfu Town, dig deep into the production 
ratio of raw material production plants, starting from the roots, in a traditional and 
innovative way to save the fallen star. The development of new raw materials, from many 
mineral materials to select the strongest type of bentonite to the laterite ore adaptation 
experiment, the latest ratio of 10 :1, in the raw material saving and firing process 
existing problems have been greatly improved. 
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1. Introduction 

Rongchang pottery arose in the Han Dynasty, and together with Jiangsu Yixing purple sand 
pottery, Guangxi Qinzhou pottery, and Yunnan Jianshui pottery, it was named China's "Four 
Famous Potteries" by the former Ministry of Light Industry of the People's Republic of China. 
In 2011, Rongchang pottery making and firing techniques were included in the national 
intangible cultural heritage protection list, and were rated as "Yu Twelve Products" .This honor 
is not only the inheritance and innovation of the production process, the author and his team 
believe that the factor that is more important for this consideration is the charm of its unique 
raw materials. This thesis mainly starts from the raw materials for the production of pottery, 
and analyzes the adaptability of bentonite compared with other mineral materials with red clay 
in clay. In this way, it is more conducive to the reduction of unfavorable factors in the firing 
process of pottery and the optimization of practicality, aesthetics, performance and other 
aspects. The strong return of Rongchang Pottery is not only an emphasis on the craftsmen who 
have adhered to the inheritance of craftsmanship for thousands of years, but also a precious 
treasure of traditional skills for today's and future generations. In addition, Rongchang pottery 
itself has more practical advantages, with the development of the times, people's demand has 
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increased, resulting in increasing demand. As a non-renewable resource, clay is mined every 
time it is a pressure on the environment and a burden. In response to the national call to protect 
the environment and save resources, effective measures conducive to saving and recycling 
resources, protecting and improving the environment are taken, and the adaptation research 
of bentonite in clay raw materials is carried out.  

2. Investigation of bentonite 

2.1. Introduction to bentonite 

Bentonite is a mineral material. It is mineralized after tens of millions of years of mineralization, 
the remains of single-celled plants in seawater and rivers. Therefore, it has the advantages of 
small bulk density, large pore volume, low thermal conductivity, strong adsorption force, high 
porosity, large specific surface area, light weight, good microporous structure and good activity. 
In particular, the structure of bentonite is porous and ordered, so it can be used as a catalytic 
carrier. Bentonite is a non-metallic mineral with montmorillonite as the main mineral 
component, and some of its properties are also determined by montmorillonite. However, 
bentonite also contains a large number of impurities, about 5-10%, the content of fangying 
stone (a carcinogen) is about 20%, and some problems such as heavy metals exceeding the 
standard exist. Broadly speaking, montmorillonite is actually a bentonite, but the content of 
montmorillonite is more than 80%, and it has been removed and purified.  

The product range of billet enhancers is very wide, and in a broad sense, any product that can 
improve the strength of the billet can be called a billet enhancer. In the case of increasing 
difficulty in obtaining high-quality mud materials year by year, in order to maintain production, 
ceramic construction enterprises have to seek low-grade mud materials. In this case, not only 
the water reducer is required to be improved, but the billet reinforcer has also begun to be 
applied on a large scale. Common body enhancers are bentonite, cellulose series, lignosulfonate 
and various water-soluble polymers. In the case of shrinking clay, bentonite has basically 
entered the ceramic enterprises in an all-round way. With its strength and price, it has won the 
favor of various enterprises. Bentonite has good adhesion, and the appropriate amount of 
addition can improve the strength of the body. At present, the inorganic body referred to in the 
market is generally bentonite, natural or artificial bentonite. There are many kinds of 
bentonites, such as sodium-based bentonite and calcium-based bentonite. Bentonite has a very 
large composition, ranging from 12 to 20 aluminum or even wider. Bentonites for bulk 
reinforcers are generally sodium-based bentonites. Relatively speaking, calcium-based 
pengrun soil is easy to adversely affect the degumming. Because of its very fine particle size, 
the amount of Pengrun soil needs to be paid attention to. If the dosage is too high, it is easy to 
cause the blank to dry and crack due to excessive shrinkage.  

In the identification of the naked eye, the high-quality bentonite is pure white, generally gray 
or light yellowish white, often due to water absorption or impurities and light green, light blue, 
rose red and other colors. It is still pure white, gray or light yellowish white after air drying. 
After breaking it open by hand, the section is uneven and gelatinous. It has a greasy luster and 
a slippery feel to the touch. It can absorb water and expand, and the good can become colloidal. 
If the water is dispersed and lost after a long period of air drying, it can become loose. Bentonite 
has a strong ion exchange force, so it can adsorb or absorb various colors. Mix it with grease to 
make it smoother. Its fine powder is a suspension with water, dispersion (dispersion) is very 
good, not easy to precipitate. The natural bentonite type is mainly divided into calcium, sodium, 
hydrogen, lithium montmorillonite, etc. according to the relative content of the types of cations 
of montmorillonite, of which the clay dominated by calcium montmorillonite is called calcium-
based bentonite. Most of the bentonite mines in China are mainly based on the production of 
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calcium-based bentonite, calcium-based bentonite is cheaper than sodium-based bentonite, 
and it is easy to get to, so we use calcium-based soil in broiler and layer chicken experiments.  

2.2. The role of bentonite 

2.2.1 Adsorption 

Adsorption is a natural phenomenon in which all solid matter exists. We call the phenomenon 
of certain molecules gathering on the surface of bentonite called the adsorption of bentonite. 
This adsorption effect has been widely used in industry. For example, drilling mud often uses 
the adsorption characteristics of bentonite minerals to adjust the mud parameters for different 
purposes of use, such as adding a filtration loss agent, that is, through the polymer one end 
adsorbed on the surface of bentonite particles, the other end is dissolved in water so that 
bentonite particles and water molecules produce an indirect connection. A kind of bridging 
effect is formed, which reduces the free water in the mud, changes the performance parameters 
of the mud, and achieves the purpose of reducing the filtration loss rate. 

2.2.2 distensibility 

The main reason for this natural phenomenon is that the spacing between the crystal layers of 
bentonite minerals increases, and the water molecules enter the crystal layer of the minerals, 
and the reason for the expansion of bentonite is the cation exchange of bentonite minerals. The 
expansion is greatly related to the properties of bentonite and the content of montmorillonite, 
the expansion of sodium bentonite is significantly stronger than that of calcium bentonite, and 
the expansion of bentonite with higher purity and high montmorillonite content is stronger. 
Therefore, in practical application, if we mainly want to use the expansion of bentonite minerals, 
then we must first choose sodium bentonite minerals when considering the types of bentonite 
minerals, and secondly, we must consider sodium bentonite with high montmorillonite content. 
The difference between calcium and sodium groups: the type of interlayer cations of bentonite 
determines the type of bentonite, and the interlayer cation is Na+ called sodium bentonite;  
When the interlayer cation is Ca+, it is called calcium-based bentonite Sodium montmorillonite 
(or sodium bentonite) is better in nature than calcium. However, the distribution of calcareous 
soil in the world is far wider than that of sodium soil, so in addition to strengthening the search 
for soda soil, it is necessary to modify the calcareous soil and make it a sodium soil.  

Table1  List of bentonite constituents 

 
The dispersion degree of sodium bentonite is higher than that of calcium bentonite, and the 
water absorption rate and expansion of sodium bentonite are high. The reasons for the different 
results of the absorption and expansion of sodium bentonite and calcium bentonite are: 
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Cations can bind bentonite particles together, restricting the dispersion of bentonite particles. 
Polyvalent ions are denser than monovalent ions, and a strong electrostatic gravitational force 
is generated between particles, which makes the ability of bentonite particles to be strong, so 
the dispersion capacity of calcium bentonite is weaker than that of sodium bentonite. 

The negative charge generated by the lattice displacement of montmorillonite adsorbs 
electrons with opposite electrical properties to balance the electrical properties of the solution. 
These electrically opposed ions are present in solution in the form of hydrated ions, and 
negatively charged montmorillonite particles adsorb hydrated cations to form a double electric 
layer. The thickness of the double layer is inversely proportional to the amperity of the antiion 
valence, that is, the cation price is high, the hydration film is thin, and the expansion multiple is 
low; while the cation is low in valence, the hydration film is thick, and the expansion multiple 
is high. 

The thickness of adsorbed water in the sodabenite crystal layer is three layers, and the 
thickness of the adsorbed water in the calcium bentonite crystal layer is four layers. Under the 
action of polar water molecules, due to the small electrostatic gravitational force, a larger 
crystal layer spacing can be generated between the crystal layers of sodium bentonite, while 
the calcareous bentonite due to the large electric gravitational force between the crystal layers, 
polar water molecules are not easy to enter between the crystal layers, therefore, the distance 
generated between the calcium bentonite crystal layers is significantly smaller than that of 
sodium bentonite, which is manifested in the fact that calcium bentonite is difficult to disperse 
in water and the expansion multiple is lower. In essence, the expansion of montmorillonite is 
controlled by its chemical composition, and montmorillonite with many sodium ions can 
continue to expand until it becomes a gel state. Montmorillonite with a lot of calcium ions can 
only expand from the dry operation state to the watery state is limited. After understanding the 
deep-seated causes that affect the swelling on the expansion, we can artificially and effectively 
control the expansion properties of bentonite minerals to achieve the best use effect. 

2.2.3 Pulpability 

The pulping rate is that the bentonite particles are dispersed in water to form a suspension, and 
the apparent viscosity of this suspension is 15 * 10-3Ps·s when the cubic number of bentonite 
pulp per ton is an important indicator to measure the quality of bentonite, and the pulping 
performance of general sodium bentonite is better than that of calcium bentonite.  

2.3. Analysis of bentonite characteristics 

(1) Prevent color precipitation from agglomeration, enhance water resistance, acid resistance, 
improve the strength of the coating film; (2) no brush marks, good stability of floating liquid, 
low gas volume, effectively prevent water molecules and solids from leaving good movement, 
with good suspension, thickening, adsorption and other properties; (3) with lubricating 
properties, improve the stability of oil, water floating liquid, increase the plasticity of the glue. 

2.3.1 Factors influencing adsorption on red mud 

The factors that affect the adsorption of bentonite minerals are: the influence of bentonite type. 
Sodium bentonite has a stronger adsorption capacity than other types of bentonite minerals 
such as calcium. Effect of bentonite particle size. According to the adsorption theory, the 
adsorption capacity of bentonite minerals after crushing is significantly improved, and the 
stronger the adsorption is. Role in solution. According to the theory of electric double layers, 
bentonite mineral crystals are negatively charged and form an electric double layer during ion 
exchange. If the ion concentration in the solution is too high, the electric double layer of 
bentonite particles can be compressed, and the dispersion and diffusion of bentonite can be 
inhibited, and even the aggregation and polymerization of bentonite can be produced. 

Extensibility, bentonite expands in contact with water, the main reason for this phenomenon is 
that the spacing between the natural bentonite mineral crystal layers increases, and the water 
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molecules in the crystal layer of the mineral also cause the expansion of the cationic bentonite 
to cause bentonite ore exchange. The properties of bentonite are related to the content of 
bentonite and montmorillonite, and the swelling performance of sodium bentonite is better 
than that of calcium-based bentonite. Therefore, in practical applications, if you want to take 
advantage of the main expansion of bentonite minerals, then we consider the type of bentonite 
minerals first choose sodium bentonite ore, and the next step is to consider the high content of 
montmorillonite sodium bentonite. In mechanical casting and iron ore pellets, the expansion 
requirements are higher. A large amount of calcareous bentonite can not meet the 
requirements, so use calcium-based bentonite before transformation. The degree of dispersion 
of sodium-based bentonite is higher than that of calcium-based bentonite, and sodium-based 
bentonite has high water absorption and large expansion rate. For different results, the reasons 
for the expansion of water-sodium-based bentonite and calcium-based bentonite: the 
combination of cationic bentonite particles restricts the dispersion of bentonite particles. The 
charge density of polyvalent ions is stronger than that of monovalent ions to produce a strong 
electrostatic attraction between particles, and the combined ability of bentonite particles is 
strong, so the dispersion capacity is weaker than that of sodium-calcium-based bentonite. 

2.3.2 Scope and characteristics of application of clay desiccant 

Clay desiccant, active mineral desiccant is refined from pure natural raw material minerals and 
active moisture absorber, green and environmentally friendly, non-toxic and tasteless, no 
damage to the human body. The product has good adsorption performance at room 
temperature and general humidity, and has the effects of adsorption activity, static humidity 
reduction and odor removal.  

Clay (montmorillonite is rich in Al2O3•4SiO2•6H2O, 22.6%) to improve hardness, Is an 
important part of clay raw materials) desiccant. Clay desiccant, with the appearance and shape 
of gray pellets, is most suitable for moisture absorption in environments below 50 ° C. When 
the temperature is higher than 50 ° C, the degree of "water release" of clay is greater than the 
degree of "water absorption". But the advantage of clay is that it is cheap. Montmorillonite 
desiccant has gradually become one of the international mainstream mineral desiccant raw 
materials since it was discovered and used in the field of desiccant by the German Southern 
Chemical Company in the 1980s, because of its low price and good adsorption effect. 
Montmorillonite desiccant is also known as bentonite desiccant and clay desiccant. 
Montmorillonite desiccant color is: purple, gray, purple red characteristics: (1) environmental 
protection: pure natural montmorillonite desiccant as raw material, drying and activation, does 
not contain any additives and soluble substances, is a non-corrosive, non-toxic, pollution-free 
green environmental protection products; after use can be used as general waste treatment, 
will not pollute the environment, can be naturally degraded. (2) Adaptability: In a variety of 
temperature environments, moisture absorption performance can be maintained stable; (3) 
moisture resistance: good moisture absorption performance, saturation moisture absorption 
rate of more than 50% of its own weight, is 1.5 times that of traditional desiccant.  

3. The mix ratio is calculated using the adaptation method 

3.1. Experimental result one 

Take 10g bentonite and add it to 1000g of red clay, stir it with a double vortex mixer, make it 
mix evenly, stand still for three to five hours, and the purpose of stationary is to reduce the 
activity of non-essential active substances in the mixture. Add the mixture to water in a 1:3 ratio, 
stir in a single pot blender for five minutes, and put the mixed material into the maintenance 
box for 24 hours. Remove the specifications and put them into the polymer detector to detect 
molecular activity. According to extreme calculations, if the mixture is mixed according to the 
1:100 ratio, it will not achieve the ideal state.  
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3.2. Experimental result two 

Take 100g bentonite and add it to 1000g of red mud, stir it with a double vortex mixer, make it 
mix evenly, stand still for three to five hours, and the purpose of stationary is to reduce the 
activity of non-essential active substances in the mixture. Add the mixture to water in a 1:3 ratio, 
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stir in a single pot blender for five minutes, and put the mixed material into the maintenance 
box for 24 hours. Remove the specifications and put them into the polymer detector to detect 
molecular activity. Mixed bentonite maximizes the performance of the mud mixture.  

According to the above experimental data show that bentonite is yellow-green clay, after adding 
water can expand into a paste, in fact, the main mineral component of bentonite is 
montmorillonite, the content is 85-90%, some properties of bentonite are also determined by 
montmorillonite. The following table is a list of the composition of bentonite. 

 
The characteristics of bentonite: (1) to prevent color precipitation and agglomeration, enhance 
water resistance, acid resistance, improve the strength of the coating film; (2) no brush marks, 
good stability of water floating liquid, low gas volume, effectively prevent water molecules and 
solids from leaving good movement, with good suspension, thickening, adsorption and other 
properties; (3) with lubricating properties, improve the stability of oil, water float, increase clay 
plasticity. 

According to the experimental data, the optimal choice of bentonite to red mud ratio is 1:10, 
and in this mixed state, the chemical composition of red mud is as follows： 

 

Under this mixing condition, the performance of all aspects of red clay has been greatly 
improved, and the data in all aspects have reached the optimal data. 

References 

[1] ZHONG Ming. A Brief Discussion on the Historical Process of Rongchang Pottery[J].Ceramic 

Science and Art,2021,55(06):4-7.DOI:10.13212/j.cnki.csa.2021.06.002. 

[2] Jicheng: Injecting new vitality into Rongchang pottery[J]. Trade Union Expo, 2022(03): 11. 

[3] Good  Research on the modern transformation of Rongchang pottery production process[D]. 

Chongqing University, 2012. 

[4] Study on sodium-based bentonite at Pingshan Mine, Lin'an Clay Mine, Zhejiang Province[J]. 

Foundry, 1976(05): 1-8. 

成分 SiO2 Al2O3 Fe2O3 TiO2 CaO MgO K2O Na2O 烧失量 

含量 68.87% 14.06% 7.09% 0.7% 0.68% 1.06% 1.64% 1.17% 5.67% 


