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. . *
Jimin Yongo
Department of Medical Science, Yale University, USA

DESCRIPTION

In the world of chemistry, light can be a powerful tool. Photol-
ysis, a process that harnesses the energy of photons to initiate
chemical reactions, is a fascinating and vital field of study. This
article delves into the concept of photolysis, its significance,
and some practical applications that highlight the remarkable
potential of light in transforming matter. Photolysis, a term
derived from the Greek words photo light and lysis splitting,
is a chemical process in which a substance is broken down or
transformed into other substances by the absorption of pho-
tons light particles. In simpler terms, it’s the use of light ener-
gy to trigger chemical reactions. This process occurs when the
energy of photons is sufficient to surpass the activation energy
barrier, allowing molecules to break their chemical bonds and
rearrange into different compounds. Photolysis involves the in-
teraction of molecules with photons of specific wavelengths.
When a photon with enough energy strikes a molecule, it can
elevate one or more of the molecule’s electrons to higher ener-
gy states or even remove them entirely. This increased energy
can destabilize the molecule, leading to the breaking of chem-
ical bonds and the formation of new products. Photolysis plays
a crucial role in environmental processes, especially in the at-
mosphere. One of the most well-known examples is the photol-
ysis of ozone by ultraviolet radiation. When light strikes ozone
molecules in the stratosphere, it causes the molecules to break
apart, leading to the formation of oxygen and oxygen radicals.
This process helps protect life on Earth by filtering out harmful
radiation. Photolysis is also used in the purification of water. Ul-
traviolet water treatment systems utilize lamps to irradiate wa-
ter, causing the photolysis of organic pollutants, bacteria, and
viruses. This method is effective in disinfecting water without

the need for chemical additives, making it a sustainable and
eco-friendly approach. Photosynthesis, the fundamental pro-
cess by which plants convert light energy into chemical energy
in the form of glucose, relies on photolysis. During the light-de-
pendent reactions of photosynthesis, water molecules are split
by the energy of photons, releasing oxygen and providing elec-
trons that power the creation of adenosine triphosphate and
reducing power for the plant. In the medical field, photolysis
has applications in photodynamic therapy. In, a photosensitive
drug is administered, which selectively accumulates in target
cells. When exposed to light of a specific wavelength, the drug
undergoes photolysis, generating toxic substances that destroy
the target cells. This technique is used in cancer treatment and
has shown promise in various dermatological conditions. While
photolysis offers numerous benefits, it also presents challeng-
es. Selectivity, controlling the reaction rate, and maintaining
high energy efficiency are some of the key obstacles that re-
searchers are addressing. Additionally, as technology advances,
photolysis is being explored for applications in energy storage
and the development of novel materials. Photolysis is a capti-
vating chemical process that showcases the profound influence
of light in the world of chemistry. From environmental protec-
tion to water purification, and even in the fight against diseases
like cancer, photolysis is an indispensable tool
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