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DESCRIPTION
The study of molecules and their properties is a fundamental 
part of chemistry. Spectroscopy is a powerful tool that can be 
used to investigate the electronic and structural properties of 
molecules. One of the most commonly used spectroscopic 
techniques is UV-Vis spectroscopy. In this article, we will discuss 
the basics of UV-Vis spectroscopy and how it can be used to 
unlock the secrets of molecules.

What is UV-Vis spectroscopy?

UV-Vis spectroscopy is a technique that uses light in the 
ultraviolet and visible regions of the electromagnetic spectrum to 
investigate the electronic properties of molecules. When a 
molecule is exposed to light, it can absorb photons of energy, 
causing its electrons to transition from lower energy levels to 
higher energy levels. The energy of the absorbed photons 
corresponds to the energy difference between the two electronic 
states. The absorbed energy can be used to determine the 
electronic properties and structure of the molecule.

How does UV-Vis spectroscopy work?

UV-Vis spectroscopy works by passing a beam of light through a 
sample of a molecule and measuring the amount of light that is 
absorbed. The amount of light absorbed is dependent on the 
concentration of the sample and the path length of the sample. 
A detector measures the amount of light that passes through the 
sample and compares it to the amount of light that was initially 
passed through the sample. The difference in the amount of 
light absorbed is used to calculate the absorbance of the sample.

The absorbance of a sample is related to its molar extinction 
coefficient (ε), concentration (c), and path length (l) according to 
the Beer-Lambert law: A=εcl. The molar extinction coefficient is 
a measure of how strongly a molecule absorbs light at a particular 
wavelength. The concentration and path length are used to 
account for the amount of sample that the light passes through.

Applications of UV-Vis spectroscopy

UV-Vis spectroscopy has many applications in chemistry and 
biology. One of the most common applications is in the analysis 
of organic molecules. Organic molecules absorb light in the 
ultraviolet and visible regions of the spectrum due to the 
presence of pi-electron systems. By measuring the absorbance of 
a sample at different wavelengths, it is possible to determine the 
electronic properties and structure of the molecule.

UV-Vis spectroscopy is also used in the analysis of biological 
molecules, such as proteins and nucleic acids. Proteins absorb 
light in the ultraviolet region due to the presence of aromatic 
amino acid residues, such as tryptophan and tyrosine. Nucleic 
acids absorb light in the ultraviolet region due to the presence of 
the aromatic base pairs, such as adenine, guanine, cytosine, and 
thymine. By measuring the absorbance of a sample at different 
wavelengths, it is possible to determine the concentration and 
purity of the protein or nucleic acid sample.

Another important application of UV-Vis spectroscopy is in the 
analysis of transition metal complexes. Transition metal 
complexes absorb light in the visible region of the spectrum due 
to electronic transitions between the d-orbitals of the metal ion. 
By measuring the absorbance of a sample at different 
wavelengths, it is possible to determine the electronic properties 
and structure of the complex.

Advantages and limitations of UV-Vis spectroscopy

One of the main advantages of UV-Vis spectroscopy is its 
simplicity and ease of use. UV-Vis spectrometers are widely 
available and can be used to analyze a wide range of samples. 
The technique is also relatively inexpensive compared to other 
spectroscopic techniques, such as infrared spectroscopy and 
Nuclear Magnetic Resonance (NMR) spectroscopy. However, 
UV-Vis spectroscopy also has some limitations like sensitivity.
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