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Abstract 

Increasing competition in the world market of textile products increases the necessity of 

reducing wholesale prices due to the development of production technologies in the countries 

producing textile raw materials, to further improve the consumer characteristics of the 

product and reduce the production costs. Accordingly, in order to improve the quality of 

products produced in the field of textiles and light industry in the world market and reduce 

their cost, it is necessary to identify and eliminate factors that negatively affect product 

quality at all stages of production, as well as in the spinning process, to create resource-

efficient, automated technologies that reduce product production costs and to implement 

them. implementation is of great importance. 

 

Keywords: cotton fibre, fabric, colour, microstructure, copper powders, surface, crystalline, 

liquid solution. 

 

Decree of the President of the Republic of Uzbekistan dated May 5, 2020, No. PF-5989 "On 

urgent measures to support the textile and sewing and knitting industry", No. PQ-4453 dated 

September 16, 2019 "Further development of light industry and finished products 

Implementation of the tasks specified in the resolutions "On measures to stimulate 

production" and PQ-4186 dated February 12, 2019 "On measures to further deepen the 

reform of the textile and sewing and knitting industry and expand its export potential" and 

other regulatory legal documents serves to increase [1-4]. 

To ensure the implementation of the above decree decisions, work is being carried out in 

cooperation with the Zhejiang Sci-Tech University located in the Republic of China. 

The textile industry of the Republic of China ranks first in the world. High technology 

production fully meets international requirements. 

Zhejiang Sci-Tech University (Hangzhou, China) is a province specializing in textiles, and 

its subject ranking ranks first in the country. It has been making important contributions to 

the development of textile technology, industry and economy in Zhejiang Province [5-9]. 

In the laboratory of Zhejiang Sci-Tech University, a coating of copper powder on the surface 

of cotton fibre was carried out. 
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The development of antibacterial self-dyed textiles will help the industry to develop high-

quality products and alleviate environmental pollution problems. 

By covering small particles based on copper on the fabric, the rainbow colour is formed due 

to the arrangement of small copper powders in a crystalline state on the surface of the fabric 

[10-14]. To carry out this process, a liquid solution is made from fine copper powders and 

the liquid solution is coated on a cloth. On the surface of the fabric, the copper powder is 

heated to a certain degree to form a crystal state, and on the surface of the fabric, the copper 

powder is arranged in a crystalline state [15-20]. When the copper nanoparticles in the 

crystalline state fall back on the surface of the fabric, they form a rainbow colour (Fig. 1). 

 

  
Figure 1. Construction of regular photonic crystal structures in fibrous bodies (colour 

saturation, iridescent effect) 

 

The photonic crystal structure and its stability (colour stability) are implemented as follows: 

1. Preparation and control of structure and properties of copper-based nanoparticles; 

2. Optimizing the fibre body and building a self-assembly system; 

3. Systematic construction and stabilization mechanism of photonic crystal micro-nano 

structures; 

4. Mechanism of chromo-genesis and colour regulation of copper-based nanoparticles/fibres 

5. Small-scale production and promotion of copper-based nanoparticle/fibrous products 

6. Shape and size regulation of copper-based nanoparticles to achieve simultaneous 

antibacterial and colouring properties 

7. Creating regular and highly stable photonic crystals that give the fibre an antibacterial, 

bright and durable structural colour. 

8. Explain the process of assembling micro-nano structures on the surface of fibrous bodies 

and the mechanism of colour formation. 
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Figure 

2. Optimizing the fibre surface and construction scheme of the self-assembly system. 

 

The self-assembly system consists of nanoparticles and structural stabilizers such as 

hydroxyethyl acrylate and an ultraviolet photoinitiator, hydroxypropyl acrylate and thermal 

curing ammonium persulfate, etc., can form structural stabilizers. Digital jet printing 

technology is loaded onto photonic crystals and fibre bodies (Figure 2). 

 

 

 
Figure 3. Colour-forming mechanism of copper-based nanoparticles/fibres and regulation 

scheme of its operation 

 

The influence of self-assembly temperature, time and intensity of air convection on the 

surface morphology and mechanical strength of photonic crystal structures, evaporation of 

the dispersion medium and self-assembly behaviour of nanoparticles at the solid-liquid-gas 

interface was studied, for example, sedimentation, diffusion and crystallization processes. 

The relationship between the location and structural colour of photonic crystals was analyzed. 
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Conclusion 

Copper-based nanoparticles are placed directly on fibre materials by the liquid reduction 

method, which effectively prevents the agglomeration of nanoparticles during their 

application. The morphology, size and size distribution of copper-based nanoparticles are 

controlled and regulated by adjusting the solution systems. At the same time, copper-based 

nanoparticles are embedded in fibre materials to realize micro-nano structure construction 

and regulation on the surface of fibre materials. Clarifies the light scattering and 

chromogenic mechanism of micro-nano structure on the surface of fibre materials to provide 

a theoretical basis for the design, development and application of self-chromogenic fibre 

products. 
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