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DESCRIPTION

Infrared (IR) spectroscopy is a powerful analytical technique
used extensively in organic chemistry to study and characterize
organic compounds based on their molecular vibrations. It
provides valuable information about the functional groups,
and properties
molecules. Infrared spectroscopy is an essential tool in organic

structural  features, chemical of organic
chemistry for the identification, characterization, and analysis of
organic compounds. It provides valuable structural information
and is widely used in both research and practical applications

across various industries.

Principle of IR spectroscopy

Infrared spectroscopy relies on the interaction between infrared
radiation (IR) and organic molecules. Molecules absorb infrared
that correspond to the
vibrational modes of their chemical bonds. When a molecule

radiation at specific frequencies

absorbs IR radiation, it undergoes vibrational transitions from a
lower energy state to a higher energy state. The energy required
for these transitions is specific to the type of chemical bond and
the atoms involved. The resulting IR spectrum is a plot of the
intensity of absorbed IR radiation (transmittance) as a function
of wavenumber (frequency), typically measured in reciprocal
centimeter’s (cm™).

Example: Ethanol (CH;CH,OH)

Application: Identification of functional groups
Principle of IR spectroscopy procedure

Sample preparation: A sample of ethanol is prepared, usually in
liquid form. A small amount of the sample is placed in an IR
sample cell or between two salt plates that are transparent to
infrared radiation.

IR spectroscopy measurement: The sample is subjected to
infrared radiation, typically over a range of wavenumbers
(frequencies). The IR spectrometer records the intensity of
transmitted IR radiation as a function of wavenumber.

Analysis: The resulting IR spectrum of ethanol is analyzed for
characteristic absorption bands that correspond to specific
functional groups or vibrational modes.

Applications in organic chemistry

Structure elucidation: IR spectra provide valuable information
about the connectivity of atoms within a molecule. By analyzing
the positions and intensities of absorption bands, chemists can
deduce the structure of unknown compounds. For example, the
presence of certain functional groups and the absence of others
can help determine the structure of a compound.

IR spectroscopy can be used for

quantitative analysis, such as determining the concentration of

Quantitative analysis:

specific functional groups or measuring the extent of a chemical
reaction. For instance, it can be employed to monitor the
progress of a chemical reaction by tracking changes in absorption
bands over time.

Quality control: In industries like pharmaceuticals and
petrochemicals, IR spectroscopy is used for quality control to
ensure the purity and composition of organic products.IR
spectra of raw materials and finished products can be compared

to verify product integrity.

Polymer characterization: IR spectroscopy is significant for
characterizing polymers. Different types of polymer chains and
functional groups have distinct IR spectra, aiding in polymer
identification and quality assessment.

Environmental and forensic analysis: IR spectroscopy is used in
environmental analysis to detect pollutants and contaminants in
soil, water, and air.

CONCLUSION

IR spectroscopy was used to identify and confirm the presence of
specific functional groups in ethanol. This technique is valuable

in organic chemistry for quickly characterizing organic
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compounds and verifying their structural features. In forensic science, biology, and various industries. It provides valuable
science, it can be applied to analyze unknown substances found insights into the molecular composition and structure of
at crime scenes. IR spectroscopy is a versatile analytical substances, making it an essential tool in research and quality
technique with numerous applications in chemistry, materials control.
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