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Introduction  

Electrospinning is a fiber fabrication method that uses electrostatic forces to draw very fine fibers from a 

polymer solution or melt, producing continuous fibers with diameters often below one micrometer [1]. 

When a high voltage is applied to a polymer droplet at the tip of a needle, electrostatic repulsion overcomes 

surface tension and forms a conical shape known as the Taylor cone. A charged jet of polymer solution is 

then ejected toward a grounded collector, solidifying into ultrafine fibers as the solvent evaporates.The 

morphology and diameter of electrospun fibers depend on several parameters including polymer 

concentration, applied voltage, flow rate, and distance between the needle and collector. Adjusting these 

parameters allows precise control over fiber characteristics such as porosity and alignment [2]. This 

tunability makes electrospinning a highly adaptable technique for various material 

requirements.Electrospun nanofibers possess extremely high surface-to-volume ratios and interconnected 

pore structures. These features are ideal for filtration applications where efficient capture of particles and 

contaminants is required. In biomedical engineering, nanofiber mats mimic the extracellular matrix, 

supporting cell growth and tissue regeneration [3].A wide range of polymers, both synthetic and natural, 
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can be electrospun into fibers. Surface functionalization of these fibers enhances their chemical reactivity 

and compatibility with biological systems. Composite fibers incorporating nanoparticles further extend 

functionality for sensing and energy applications [4]. Electrospinning is also applied in energy storage 

devices, where nanofiber electrodes improve charge transport and storage capacity. Sensors made from 

electrospun fibers exhibit high sensitivity due to large active surface areas. Environmental applications 

include air and water filtration membranes capable of removing fine pollutants. Advancements in 

electrospinning setups, including multi-jet and coaxial systems, have expanded the range of possible fiber 

structures. Integration with nanotechnology and materials chemistry continues to improve the versatility 

of this technique [5]. Electrospinning thus bridges polymer chemistry, nanotechnology, and materials 

engineering to create functional nanofibrous materials with wide-ranging applications. 

 

Conclusion 

Electrospinning enables the production of ultrafine polymer fibers with high surface area and tunable properties for 

advanced applications. Its versatility in materials selection and structural control makes it valuable in filtration, 

biomedical, sensing, and energy technologies. Continued development in electrospinning methods will further 

enhance its role in modern materials chemistry. 
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