
In bio-recycling, textile fibers are broken down and changed using biological agents including fungi, 

bacteria, and enzymes. By disassembling textiles into their component parts, this technique makes it 

possible to recover useful resources like fibers or polymers. Enzymes secreted by biological agents target 

particular fabric constituents and break them down into smaller particles or molecules. These materials 

can be broken down, removed, refined, and reprocessed to create new fibers or materials that can be used 

to make textiles. By employing biological processes rather than harsh chemicals, bio-recycling has the 

potential to have positive environmental effects while reducing dependency on virgin resources and 

garbage in landfills. But as the subject develops, more work needs to be done in terms of scalability, 

affordability, and technological developments before it can be widely applied in the textile sector. 

The idea behind bio-textile recycling is to use biological agents to decompose textile materials into their 

constituent parts so that recyclable resources can be extracted. The following are the main ideas: 

Biological Substances: Microbes, fungi, or enzymes are used to target particular textile components. 

Enzymes that catalyze the degradation of fibers, polymers, or other textile materials are produced by 

these biological agents. Biodegradation: The process of breaking down intricate textile structures into 

simpler components is made possible by the biological agents. By dissolving materials into smaller 

particles or molecules, this method isolates fibers from other constituents. Component Extraction: 

Following biodegradation, contaminants and other non-textile components are separated from the 

extracted materials, such as fibers or polymers. After extraction, these materials are purified so they can 

be used again to make textiles. Resource Regeneration: By lowering dependency on virgin resources, the 

extracted fibers or polymers can be recycled, purified, and changed into new fibers or materials 

appropriate for textile manufacture. This helps promote a circular economy. Environmental Benefits: 

Recycling bio-textiles may have fewer negative environmental effects than recycling conventional 

materials. It lessens the need for harsh chemicals and energy-consuming procedures, which may lessen 

the carbon footprint related to recycling textiles. Obstacles and Progress: The recycling of biotextiles is 



a developing topic that calls for advances in cost-effectiveness, scalability, and technology. In an effort 

to increase productivity and broaden the range of materials that can be successfully recycled using 

biological agents, researchers are constantly investigating and developing biological processes. Bio-

textile recycling seeks to reduce the environmental effect of the textile industry and promote material 

reuse by utilizing biological processes to handle textile waste in a more sustainable and environmentally 

friendly manner. 

 

Depending on the kind of material and the intended use, different techniques are used to extract 

recyclable components from textiles. The following are some typical methods utilized during the 

extraction process: Mechanical recycling: Uses physical techniques to reduce textiles into smaller bits, 

such as shredding, cutting, or grinding. It is widespread practice to recycle natural fibers like cotton, 

wool, and others mechanically. The next step involves processing the shredded fabrics to get rid of 

contaminants like buttons, zippers, and other non-textile parts. You can utilize these cleaned fibers 

straight to make new textiles, or you can spin them into yarn. Chemical recycling: disassembles textiles 

into their component parts using chemical methods. As an example, consider the following: (1) 

Depolymerization: This process uses chemical reactions to turn polymers (such as nylon or polyester) 

back into monomers, enabling the production of new fibers. (2) Dissolution: This process, which is 

particularly helpful for materials like cellulose (found in cotton and rayon), entails dissolving textiles in 

solvents to extract fibers. (3) Hydrolysis: This process separates fibers from blends or mixed materials 

by breaking down polymers with water or other chemicals. Biological Recycling: As previously 

discussed, textiles can be broken down into their constituent parts by biological agents such as enzymes 

or bacteria, which makes it possible to extract useful fibers. Purification and Refinement: To get rid of 

any leftover pollutants or impurities, the recovered components frequently go through purification 



procedures after the initial breakdown. Filtration, washing, or chemical treatments may be used in this 

process to improve the quality of the recycled fibers. Fiber Regeneration: These retrieved components 

may undergo additional processing to yield regenerate fibers appropriate for textile manufacturing, 

depending on the final product that is intended. These materials can be reformed into textile-grade fibers 

suitable for knitting or weaving, or they can be spun into yarns. The type of textile, the intended recycled 

material quality, cost-effectiveness, and environmental factors are some of the variables that influence 

the extraction process selection. To effectively extract and purify recyclable components from textiles, a 

mix of these methods is frequently employed, as each has pros and cons of its own. 

 

 

 


