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Abstract
Chemical and physical changes are fundamental concepts in chemistry that describe the transformation of matter. 

Understanding these changes is essential not only in the scientific world but also in everyday life. This article explores 
the distinctions between chemical and physical changes, emphasizing how mixtures, which consist of two or more 
substances, exhibit these changes in daily applications. By examining common examples from food preparation, 
environmental processes, and industrial applications, we gain a deeper insight into the role of mixtures in both chemical 
and physical transformations.
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Introduction
In our daily lives, we encounter numerous processes where 

materials change, from cooking and cleaning to manufacturing and 
natural phenomena. At the core of these changes are two key concepts 
in chemistry: chemical changes and physical changes. While both 
describe transformations in matter, they differ significantly in how they 
affect the substances involved [1].

A chemical change results in the formation of new substances 
with different properties from the original material, often involving a 
chemical reaction. In contrast, a physical change alters the appearance 
or state of a substance without changing its chemical identity. 
Understanding these differences is essential, particularly when dealing 
with mixtures combinations of two or more substances. This article 
will explore these changes in the context of mixtures, showing their 
significance in various aspects of everyday life [2].

Description
Chemical changes: formation of new substances

A chemical change occurs when a substance undergoes a 
transformation that changes its chemical structure, resulting in the 
creation of new substances. This process often involves chemical 
reactions, such as combustion, oxidation, or fermentation. A few 
common indicators of chemical changes include [3].

Color change: A substance changes color, indicating a new chemical 
has been formed.

Heat or light production: A reaction releases energy in the form of 
heat or light.

Gas formation: The production of a gas, often visible as bubbles, 
signals a chemical reaction.

Precipitate formation: When a solid forms from two liquids, a 
chemical change has occurred.

Examples of chemical changes in mixtures include the fermentation 
of yeast in bread-making, where sugars are converted into carbon 
dioxide and alcohol, or the rusting of iron when it reacts with oxygen 
in the air [4].

Physical changes: alterations without chemical reactions

On the other hand, physical changes involve alterations in the 

physical properties of a substance such as its shape, size, phase, or state 
without changing its chemical composition. These changes are typically 
reversible. Some common examples include  [5]. Solid to liquid 
(melting), liquid to gas (evaporation), etc.,

The mixing of a solute (like sugar or salt) with a solvent (like water) 
to form a solution, which is a physical change. Breaking or cutting 
materials: When a material is broken into smaller pieces, such as 
cutting vegetables or crushing a rock, its chemical structure remains 
unchanged [5].

In mixtures, physical changes are common when two substances, 
such as water and salt, combine. The salt dissolves in the water, but it 
remains chemically the same. Similarly, the process of dissolving sugar 
in tea is a physical change that does not alter the chemical structure of 
the sugar [6].

Mixtures in everyday life: chemical and physical changes

Mixtures are prevalent in daily life, and their behavior often involves 
a combination of physical and chemical changes. Examples abound in 
both the kitchen and the environment. Consider cooking, for instance: 
when vegetables are heated in oil, the physical change occurs as they 
soften and lose moisture, but the chemical change occurs as the food 
undergoes reactions like caramelization or browning, altering both its 
taste and chemical composition [7-9].

In industrial settings, mixtures are often manipulated for various 
purposes, such as the creation of alloys. When metals are mixed, such 
as copper and tin to make bronze, the resulting material may undergo 
both physical changes (as the metals melt and blend) and chemical 
changes (as the metals form new crystalline structures) [10].
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Discussion
The role of mixtures in chemical and physical changes

Mixtures combinations of two or more substances are essential in 
both chemical and physical changes. The distinction between the two 
types of changes becomes particularly important when we analyze 
the processes that occur in different kinds of mixtures, whether 
homogeneous (uniform composition) or heterogeneous (distinct 
components).

In homogeneous mixtures such as saltwater or air, physical changes 
dominate. For instance, when salt dissolves in water, the individual salt 
molecules separate and disperse evenly throughout the solution. This 
physical change is easily reversible by evaporation, which separates the 
salt from the water. In such mixtures, the properties of the components 
remain unchanged at the molecular level.

On the other hand, in heterogeneous mixtures, where components 
are not uniformly distributed (like a salad or sand in water), both 
physical and chemical changes can occur. The separation of components 
by filtration or centrifugation involves physical changes, while the 
interaction of substances within the mixture might lead to chemical 
reactions, such as when iron and sulfur combine to form a compound 
in a chemical change.

The importance of understanding changes in mixtures

Understanding how mixtures undergo chemical and physical 
changes is crucial in a wide range of fields. In environmental science, 
for example, chemical changes in mixtures affect everything from the 
decomposition of organic matter to the pollution of air and water. In 
food science, the physical and chemical changes in ingredients affect 
texture, taste, and nutritional value.

For industrial applications, where mixtures are often manipulated 
on a large scale, a deep knowledge of both types of changes allows 
for the optimization of processes. Whether it’s in pharmaceuticals, 
manufacturing, or materials science, the ability to control chemical and 
physical changes in mixtures can lead to the creation of new products, 
more efficient processes, and better resource management.

Conclusion
In conclusion, the study of chemical and physical changes plays 

an essential role in our understanding of matter and its behavior. 
Mixtures, which are a fundamental part of daily life, demonstrate both 
types of changes in a variety of contexts. From cooking and cleaning 
to industrial processes and environmental reactions, mixtures exhibit 
a range of transformations that affect everything from the taste of our 
food to the air we breathe.

While physical changes in mixtures tend to be reversible and 
involve alterations to appearance or state, chemical changes result in the 
creation of new substances, often irreversibly. Both types of changes are 
integral to the functioning of the world around us, shaping everything 
from the simplest everyday activities to the most complex scientific and 
industrial processes.

Understanding the distinctions between chemical and physical 
changes and how they occur in mixtures is essential for advancing in 
fields like chemistry, materials science, environmental studies, and 
beyond. As science continues to uncover the intricacies of matter, the 
role of mixtures in these transformations will remain a fascinating and 
vital topic of study.

This exploration of chemical vs. physical changes in mixtures 
highlights their significance in everyday life, offering a clear 
understanding of how these processes affect the world around us. 
Whether in the kitchen or the lab, the behavior of mixtures is essential 
to the way we live and the materials we create.

Acknowledgement

None

Conflict of Interest

None

References
1.	 Walker JE (1971) In vivo and in vitro availability of commercial warfarin tablets. 

J Pharm Sci 60: 66677.

2.	 Serajuddin ATM, Jarowski CI (1993) Influence of pH on release of phenytoin 
sodium from slow-release dosage forms. J Pharm Sci 82: 30610.

3.	 Morris KR (1994) An integrated approach to the selection of optimal salt form 
for a new drug candidate. Int J Pharm 105: 20917.

4.	 Li S (2005) Effect of chloride ion on dissolution of different salt forms of 
haloperidol, a model basic drug. J Pharm Sci 94: 222431.

5.	 Yalkowsky SH, Roseman TJ (1981) Solubilization of drugs by cosolvents. 
Drugs Pharm Sci 12: 91134.

6.	 Florence AT (1981) Drug solubilization in surfactant systems. Drugs Pharm Sci 
12: 1589.

7.	 Frank KJ (2014) What is the mechanism behind increased permeation rate 
of a poorly soluble drug from aqueous dispersions of an amorphous solid 
dispersion? J Pharm Sci 103: 177986.

8.	 Onoue S (2014) Self-micellizing solid dispersion of cyclosporine A with 
improved dissolution and oral bioavailability. Eur J Pharm Sci 62: 1622.

9.	 Landers JP (2008) Handbook of capillary and microchip electrophoresis and 
associated microtechniques. CRC Press Boca Raton.

10.	Eriksson L, Johansson E, Kettaneh-Wold N, Wikström C, Wold S (2008) Design 
of Experiments principles and applications, Umetrics Accademy Umea Sweden.

https://www.sciencedirect.com/science/article/abs/pii/S0022354915378886
https://www.sciencedirect.com/science/article/abs/pii/S002235491549080X
https://www.sciencedirect.com/science/article/abs/pii/S002235491549080X
https://www.sciencedirect.com/science/article/abs/pii/037851739490104X
https://www.sciencedirect.com/science/article/abs/pii/037851739490104X
https://www.sciencedirect.com/science/article/abs/pii/S0022354916318627
https://www.sciencedirect.com/science/article/abs/pii/S0022354916318627
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Yalkowsky+SH%2C+Roseman+TJ+%281981%29+Solubilization+of+drugs+by+cosolvents.+Drugs+Pharm+Sci+12%3A+91134&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Florence+AT+%281981%29+Drug+solubilization+in+surfactant+systems.+Drugs+Pharm+Sci+12%3A+1589.+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022354915305682
https://www.sciencedirect.com/science/article/abs/pii/S0022354915305682
https://www.sciencedirect.com/science/article/abs/pii/S0022354915305682
https://www.sciencedirect.com/science/article/abs/pii/S0928098714001900
https://www.sciencedirect.com/science/article/abs/pii/S0928098714001900
https://books.google.co.in/books?hl=en&lr=&id=lG6UcaKFJpgC&oi=fnd&pg=PP1&dq=1.%09Landers+JP+(2008)+Handbook+of+capillary+and+microchip+electrophoresis+and+associated+microtechniques.+CRC+Press+Boca+Raton.+&ots=u36-yNjZn-&sig=3H59ngC_BHENb5MKdGGeENnI-9Y&redir_esc=y#v=onepage&q=1.%09Landers JP (2008) Handbook of capillary and microchip electrophoresis and associated microtechniques. CRC Press Boca Raton.&f=false
https://books.google.co.in/books?hl=en&lr=&id=lG6UcaKFJpgC&oi=fnd&pg=PP1&dq=1.%09Landers+JP+(2008)+Handbook+of+capillary+and+microchip+electrophoresis+and+associated+microtechniques.+CRC+Press+Boca+Raton.+&ots=u36-yNjZn-&sig=3H59ngC_BHENb5MKdGGeENnI-9Y&redir_esc=y#v=onepage&q=1.%09Landers JP (2008) Handbook of capillary and microchip electrophoresis and associated microtechniques. CRC Press Boca Raton.&f=false
https://scholar.google.com/scholar_lookup?title=Design of Experiments principles and applications&author=L. Eriksson&author=E. Johansson&author=N. Kettaneh%E2%80%90Wold&author=C. Wikstr%C3%B6m&author=S. Wold&publication_year=2008&
https://scholar.google.com/scholar_lookup?title=Design of Experiments principles and applications&author=L. Eriksson&author=E. Johansson&author=N. Kettaneh%E2%80%90Wold&author=C. Wikstr%C3%B6m&author=S. Wold&publication_year=2008&

	Corresponding author
	Abstract 

