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Introduction  

Quantum chemistry seeks to explain chemical behavior by applying the laws of quantum mechanics to 

atoms and molecules, recognizing that electrons do not follow classical paths but exist as probability 

distributions described by wavefunctions [1]. The Schrödinger equation provides the mathematical 

framework for determining these wavefunctions and the corresponding energy levels of electrons in atoms 

and molecule automic orbitals arise as solutions to the Schrödinger equation for individual atoms, 

describing regions in space where electrons are most likely to be found. These orbitals, labeled as s, p, d, 

and f, differ in shape and energy and determine how atoms interact to form chemical bonds [2]. When 

atoms combine, their atomic orbitals overlap to form molecular orbitals that extend over the entire 

molecule.Molecular orbital theory explains bonding and antibonding interactions by considering how 

electron waves combine constructively or destructively. The distribution of electrons in these orbitals 

determines bond strength, stability, and magnetic properties of molecules [3]. Electron density maps 

derived from quantum calculations visually represent how electrons are shared between atoms.Quantum 

chemistry also provides insight into reaction mechanisms by calculating transition states, activation 
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energies, and potential energy surfaces. These calculations help predict how molecules will behave during 

chemical transformations. Spectroscopic properties such as absorption and emission of light are also 

explained through quantum transitions between energy levels [4]. Advances in computational power allow 

quantum chemical calculations for increasingly complex systems, including biomolecules and 

nanomaterials. Density functional theory and other approximation methods make these calculations 

practical while maintaining reasonable accuracy [5]. Quantum chemistry thus forms the theoretical 

backbone of modern chemistry, linking mathematical principles with observable chemical properties. Its 

predictions guide experimental research and material design across chemical disciplines. 

 

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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