
CommentaryOpen access

Polymer Sciences
ISSN: 2471-9935

© Under License of Creative Commons Attribution 4.0 License
 This article is available in: https://www.primescholars.com/ Volume 08 • Issue 03 • 025

Corresponding author Bao Chaie, Department of Chemistry, Tsinghua University, China, E-mail: chaiebao@tsinghua.edu.cn

Citation Chaie B (2023) Unveiling the World of Optical Activity in Polymers. J Polymer Sci. 8:25.

Copyright © 2023 Chaie B. This is an open-access article distributed under the terms of the Creative Commons Attribution Li-
cense, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited.

Received:  30-August-2023 Manuscript No: IPPS-23-17897
Editor assigned: 01-September-2023 PreQC No: IPPS-23-17897 (PQ)
Reviewed: 15-September-2023 QC No: IPPS-23-17897
Revised: 20-September-2023 Manuscript No: IPPS-23-17897 (R)
Published: 27-September-2023 DOI: 10.36648/2471-9935.23.8.25
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DESCRIPTION
The world of polymers is filled with diversity and intrigue, and 
one fascinating facet of this field is optical activity. Optical 
activity, often associated with chiral compounds, refers to 
the ability of substances to rotate the plane of polarized light. 
In the context of polymers, optical activity unveils a realm 
where the arrangement of repeating structural units gives 
rise to unique optical behaviors. This article embarks on a 
journey through the captivating world of optical activity in 
polymers, exploring its principles, measurement techniques, 
applications, and the promise it holds in various scientific and 
industrial domains. To comprehend optical activity in polymers, 
we must first delve into chirality. Chirality is a fundamental 
concept in chemistry, related to the asymmetry of molecules. 
Chiral compounds are those that possess non-superimposable 
mirror images, known as enantiomers. These enantiomers 
are like left and right hands-they have the same composition 
but cannot be superimposed. Optical activity occurs when 
chiral molecules interact with plane-polarized light. Light is 
composed of electromagnetic waves oscillating in all directions 
perpendicular to its path. Plane-polarized light, on the other 
hand, consists of waves oscillating in a single plane. When such 
polarized light passes through a chiral substance, the plane 
of polarization rotates, resulting in what is known as optical 
rotation. The extent of optical rotation depends on factors such 
as the concentration of the chiral substance, the path length, 
and the specific rotation of the substance. This phenomenon, 
quantified using a polarimeter, is expressed as Specific Rotation 
(α) and is characteristic of the chiral compound. Optical activity 
in polymers is intrinsically tied to the presence of chiral 
monomers. Chiral monomers are molecules with chirality 
at their core. When these monomers are incorporated into 
a polymer chain, the resulting polymer inherits chirality. The 

arrangement of chiral monomers within the polymer backbone 
imparts optical activity to the material. Polymerization 
reactions can lead to the formation of configurational isomers 
in which the chiral centers of monomers exhibit different 
arrangements. This results in the creation of enantiomeric pairs 
in the polymer. Such copolymerization leads to unique optical 
properties, including the existence of a racemic mixture with 
no net optical rotation. Polarimetry is the primary technique 
used to measure optical activity. It involves passing plane-
polarized light through a sample of the chiral substance, such 
as a polymer, and measuring the angle of optical rotation. 
The Specific Rotation (α) of the substance is calculated based 
on this angle, along with the path length and concentration. 
Circular dichroism is a spectroscopic technique that exploits 
the differential absorption of left- and right-circularly polarized 
light by chiral molecules. In polymers, CD spectroscopy can 
reveal information about the conformational properties and 
chirality of the macromolecules. Optical Rotatory Dispersion 
(ORD) is a complementary technique to CD spectroscopy. 
It involves measuring the variation in optical rotation as a 
function of wavelength. ORD data can provide insights into 
the electronic transitions and conformational changes in chiral 
polymers. Vibrational Circular Dichroism (VCD) is a powerful 
technique for studying chiral polymers. It involves measuring 
the differential absorption of left- and right-circularly polarized 
light by vibrational transitions in the infrared region.
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