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 EDITORIAL NOTE  

 

  

The study of macroscopic and particulate events in chemical systems 

employing physics principles, techniques, and ideas such as motion, energy, 

force, time, thermodynamics, quantum chemistry, statistical mechanics, 

analytical dynamics, and chemical equilibrium is referred to as physical 

chemistry. Unlike physical chemistry is predominantly though not exclusively 

a macroscopic or supramolecular science, as the majority of the concepts on 

which it was founded, such as chemical equilibrium and colloids, are 

concerned with the bulk rather than the molecular atomic structure alone. 

Physical chemistry tries to resolve links between intermolecular interactions 

and physical properties of materials, such as plasticity, tensile strength, and 

surface tension in liquids. Process kinetics is the study of the pace of a 

reaction. 

 

 

 

To accurately characterise atoms and bonds, one must first understand where the nuclei of the atoms 

are located, as well as how electrons are scattered around them [1-4]. Quantum chemistry, a branch of 

physical chemistry concerned with the application of quantum mechanics to chemical problems, provides 

techniques for determining the strength and structure of bonds, the movement of nuclei, and the ability 

of a chemical compound to absorb or emit light. The related sub-discipline of physical chemistry known 

as spectroscopy is concerned with the interaction of electromagnetic radiation with matter. Another 

group of key chemistry problems addresses the types of reactions that can occur spontaneously and the 

properties that a given chemical combination can have. This is investigated in chemical thermodynamics, 
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which establishes limits on quantities such as how far a reaction can proceed or how much energy can 

be converted into work in an internal combustion engine, and which connects properties such as the 

thermal expansion coefficient and rate of change of entropy with pressure for a gas or a liquid. It is widely 

used to determine the feasibility of a reactor or engine design, as well as to verify the veracity of 

experimental data [5-7]. Quasi- equilibrium and non-equilibrium thermodynamics can only represent 

irreversible changes to a limited extent. Classical thermodynamics, on the other hand, is largely 

concerned with systems in equilibrium and reversible changes, not with what actually happens, or how 

quickly, when they are out of equilibrium. 

Chemical kinetics, a part of physical chemistry, studies which reactions occur and how quickly they occur. 

Most chemical species must travel through transition states that are greater in energy than either the 

reactants or the products and serve as a reaction barrier in order for reactants to react and produce 

products. The slower the reaction is, the higher the barrier [8]. 

The fact that, to the extent an engineer needs to know, everything going on in a mixture of very large 

numbers (perhaps on the order of the Avogadro constant, 6 x 1023) of particles can often be described 

with just a few concentrations and a temperature, rather than knowing all the positions and speeds of 

Every molecule in a mixture is a special case of another key concept in physical chemistry, which is that, 

to the extent an engineer needs to know, everything going on in a mixture is a special case of another 

key concept in physical chemistry, which is that, to the extent an engineer needs to know, everything 

going on in a mixture is a special case of another key concept in physical chemistry, Statistical 

mechanics, a branch of physical chemistry that is also studied in physics, explains why this is. Statistical 

mechanics also enables us to predict everyday qualities from molecular attributes without relying on 

chemical similarity-based empirical correlations [9]. 

Mikhail Lomonosov created the phrase "physical chemistry" in 1752, when he gave a lecture entitled "A 

Course in True Physical Chemistry" to students at Petersburg University. "Physical chemistry is the 

science that must explain what is happening in complex bodies by chemical operations under the 

provisions of physical tests," he says in the prologue to these lectures [10]. 

In the 1860s and 1880s, studies on chemical thermodynamics, electrolytes in solutions, chemical 

kinetics, and other topics gave rise to modern physical 

  chemistry. The publication On the Equilibrium of Heterogeneous Substances by Josiah Willard Gibbs, 

published in 1876, was a watershed moment. Gibbs energy, chemical potentials, and Gibbs' phase rule 

were all introduced as cornerstones of physical chemistry in this paper [11]. 

Wilhelm Ostwald and Jacobus Henricus van't Hoff founded the German Zeitschrift für Physikalische 

Chemie in 1887, which was the first scientific periodical dedicated to physical chemistry. Together with 

Svante August Arrhenius, these were the leading figures in physical chemistry in the late 19th and early 

20th centuries. All three were given the Nobel Prize in Chemistry between 1901 and 1909. 

The application of statistical mechanics to chemical systems, as well as work on colloids and surface 

chemistry, where Irving Langmuir made significant contributions, were among the developments in the 
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following decades. From the 1930 onwards, the development of quantum mechanics into quantum 

chemistry, with Linus Pauling as one of the major figures, was another significant milestone. The use of 

various forms of spectroscopy, such as infrared spectroscopy, microwave spectroscopy, electron 

paramagnetic resonance, and nuclear magnetic resonance spectroscopy, has gone hand in hand with 

theoretical developments, with the use of different forms of spectroscopy, such as infrared spectroscopy, 

microwave spectroscopy, electron paramagnetic resonance, and nuclear magnetic resonance 

spectroscopy, being the most important 20th century development. 

Discoveries in nuclear chemistry, particularly in isotope separation (before and during WWII), more recent 

discoveries in astrochemistry, and the invention of calculation methods in the field of "additive" chemistry 

have all contributed to the advancement of physical chemistry. Physicochemical qualities Almost all 

physicochemical characteristics, such as boiling point, critical point, surface tension, and vapour 

pressure, are calculated. Even if the chemical molecule is not created, more than 20 can be precisely 

estimated from chemical structure alone, citation needed, and this is where physical chemistry's 

practical value lies. 
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