
Some Examples Of Chemical Changes
Chemical energy Therefore, relatively weakly bonded and unstable molecules store chemical energy. If reactants with
relatively weak electron-pair bonds convert to more strongly bonded products, energy is released. substances. Some
examples of storage media of chemical energy include batteries, food, and gasoline (as well as oxygen gas, which is of
high chemical energy due to its relatively weak double bond and indispensable for chemical-energy release in gasoline
combustion). Some examples of storage media of chemical energy include batteries, food, and gasoline (as well as
oxygen gas, which is of high chemical energy Chemical energy is the energy of chemical substances that is released
when the substances undergo a chemical reaction and transform into other substances. Breaking and re-making
chemical bonds involves energy, which may be either absorbed by or evolved from a chemical system 53b6a60a06

== Classification == 53b6a60a06

Chemical plant The general objective of A chemical plant is an industrial process plant that manufactures (or otherwise
processes) chemicals usually on a large scale. chemical plant is an industrial process plant that manufactures (or
otherwise processes) chemicals usually on a large scale. Other kinds of plants, such as polymer, pharmaceutical, food,
and some beverage production facilities, power plants, oil refineries or other refineries, natural gas processing and
biochemical plants, water and wastewater treatment, and pollution control equipment use many technologies that have
similarities to chemical plant technology such as fluid systems and chemical reactor systems. Chemical plants use
specialized equipment, units, and technology in the manufacturing process. The general objective of a chemical plant is
to create new material wealth via the chemical or biological transformation and or separation of materials. Some would
consider an oil refinery or a pharmaceutical or polymer manufacturer to be effectively a chemical plant 53b6a60a06
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== Overview == 53b6a60a06 A physical  change involves a change in physical  properties.  Examples of physical
properties include melting, transition to a gas, change of strength, change of durability, changes to crystal form,
textural change, shape, size, color, volume and density. 53b6a60a06

Chemical reaction Classically, chemical reactions encompass changes that only involve the positions of electrons in the
A chemical reaction is a process that leads to the chemical transformation of one set of chemical substances to another.
by an energy change as new products are generated 53b6a60a06

Chemical  thermodynamics  Chemical  thermodynamics  involves  not  only  laboratory  measurements  of  various
thermodynamic properties, but also the application of mathematical methods to the study of chemical questions and the
spontaneity of processes. Chemical thermodynamics is the study of the interrelation of heat and work with chemical
reactions  or  with  physical  changes  of  state  within  the  confines  Chemical  thermodynamics  is  the  study  of  the
interrelation of heat and work with chemical reactions or with physical changes of state within the confines of the laws
of thermodynamics 53b6a60a06

In cases where one of the reagents has a visible color, periodic color changes can be observed. Examples of oscillating
reactions are the Belousov–Zhabotinsky reaction (BZ reaction), the Briggs–Rauscher reaction, and the Bray–Liebhafsky
reaction. 53b6a60a06 Physical changes occur when objects or substances undergo a change that does not change their
chemical composition. This contrasts with the concept of chemical change in which the composition of a substance
changes or one or more substances combine or break up to form new substances. In general a physical change is
reversible using physical means. For example, salt dissolved in water can be recovered by allowing the water to
evaporate.  53b6a60a06 The earliest  scientific  evidence  that  such reactions  can oscillate  was  met  with  extreme
scepticism.  In  1828,  G.T.  Fechner  published  a  report  of  oscillations  in  a  chemical  system.  He  described  an
electrochemical cell that produced an oscillating current. In 1899, W. Ostwald observed that the rate of chromium
dissolution in acid periodically increased and decreased. Both of these systems were heterogeneous and it was believed
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then, and through much of the last century, that homogeneous oscillating... 53b6a60a06

Chemical oscillator They are a class of reactions that serve as an example of non-equilibrium thermodynamics with far-
from-equilibrium behavior. Examples of oscillating reactions are the Belousov–Zhabotinsky reaction In chemistry, a
chemical oscillator is a complex mixture of reacting chemical compounds in which the concentration of one or more
components exhibits periodic changes. The reactions are theoretically important in that they show that chemical
reactions do not have to be dominated by equilibrium thermodynamic behavior. one of the reagents has a visible color,
periodic color changes can be observed 53b6a60a06

Formally, a chemical species is a specific form of a chemical substance or chemically-identical molecular entities that
has the same set of  accessible energy levels over a specified timescale (i.e.  over the course of  an experiment).
53b6a60a06 Energy that can be released or absorbed because of a reaction between chemical substances is equal to
the difference between the energy content of the products and the reactants, if the initial and final temperature is the
same. This change in energy can be estimated from the bond energies of the reactants and products. It can also be
calculated from 53b6a60a06 An example of a physical change is the process of tempering steel to form a knife blade. A
steel blank is repeatedly heated and hammered which changes the hardness of the steel, its flexibility and its ability to
maintain a... 53b6a60a06 == History == 53b6a60a06 The substance (or substances) initially involved in a chemical
reaction are called reactants or reagents. Chemical reactions are usually characterized by a chemical change, and they
yield one or more products, which usually have properties different from the reactants. Reactions often consist of a
sequence of individual sub-steps, the so-called elementary reactions, and the information on the precise course of
action is part of the reaction mechanism. Chemical reactions are described... 53b6a60a06 Petrochemical plants (plants
using chemicals from petroleum as a raw material or feedstock) are usually located adjacent to an oil refinery to
minimize transportation costs for the feedstocks produced by the refinery. Speciality chemical and fine chemical plants
are usually much smaller and not as sensitive to location... 53b6a60a06
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Chemical reactor etc. In chemical engineering, it is generally understood to be a process vessel used to carry out a
chemical  reaction,  which  is  one  of  the  classic  unit  operations  in  chemical  process  analysis.  Chemical  reaction
engineering is the branch of chemical engineering which deals with chemical reactors and their design, especially by
application of chemical kinetics to industrial systems. Chemical engineers design reactors to maximize net present
value for the given reaction. The design of a chemical reactor deals with multiple aspects of chemical engineering.
Energy changes can come in the form of heating or cooling, pumping to increase pressure, frictional pressure loss or
agitation. Energy changes can come in the form of heating or cooling, pumping to increase pressure, frictional pressure
loss or agitation. Normal operating expenses include energy input, energy removal, raw material costs, labor, etc.
Chemical reaction engineering A chemical reactor is an enclosed volume in which a chemical reaction takes place.
Designers ensure that the reaction proceeds with the highest efficiency towards the desired output product, producing
the highest yield of product while requiring the least money to purchase and operate 53b6a60a06

Chemical potential g. In a system in diffusion equilibrium, the chemical potential of any chemical species is uniformly
the same everywhere throughout the system. in a chemical reaction or phase transition. The chemical potential of a
species in a mixture is defined as the rate of change of free energy of a thermodynamic system with respect to the
change in the number of atoms or molecules of the species that are added to the system. When both temperature and
pressure are held constant, and the number of particles is expressed in moles, the chemical potential is the partial
molar Gibbs free energy. thermodynamics, the chemical potential of a species is the energy that can be absorbed or
released due to a change of the particle number of the given species In thermodynamics, the chemical potential of a
species is the energy that can be absorbed or released due to a change of the particle number of the given species, e.
Thus, it is the partial derivative of the free energy with respect to the amount of the species, all  other species'
concentrations in the mixture remaining constant. At chemical equilibrium or in phase equilibrium, the total sum of the
product of chemical potentials and stoichiometric coefficients is zero, as the free energy is at a minimum 53b6a60a06

== History == 53b6a60a06 For example, water and iron have different chemical bonding (covalent intramolecular
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bonding with intermolecular forces vs metallic bonding) and atomic organizations (liquid vs solid) that control the way
each of their atoms interact over the timescale we observe them, such that they are different chemical species.
53b6a60a06

Chemical species A systematic chemical name can be used to refer A chemical species is a type of matter that displays
a specific, uniquely identifying, set of properties. A systematic chemical name can be used to refer to a chemical
species.  A  chemical  species  is  a  type  of  matter  that  displays  a  specific,  uniquely  identifying,  set  of  properties
53b6a60a06

Physical change Physical changes are used to separate mixtures into their component compounds, but can not usually
be used to separate compounds into chemical elements or simpler compounds. Physical changes are used to separate
mixtures Physical changes are changes affecting the form of a chemical substance, but not its chemical composition.
Physical changes are changes affecting the form of a chemical substance, but not its chemical composition 53b6a60a06

IUPAC Nomenclature ensures that each compound (and its various isomers) have only one formally accepted name
known as the preferred IUPAC name. However, some compounds may have alternative names that are also accepted,
known as the systematic IUPAC name which is generally taken from the common name of that compound. Preferably,
the name should also represent the structure or chemistry of a compound. 53b6a60a06 When chemical reactions occur,
the atoms are rearranged and the reaction is accompanied by an energy change as new products are generated.
Classically, chemical reactions encompass changes that only involve the positions of electrons in the forming and
breaking of chemical bonds between atoms, with no change to the nuclei (no change to the elements present), and can
often be described by a chemical  equation.  Nuclear chemistry is  a sub-discipline of  chemistry that involves the
chemical  reactions  of  unstable  and radioactive  elements  where both electronic  and nuclear  changes can occur.
53b6a60a06  Δ  53b6a60a06  The  structure  of  chemical  thermodynamics  is  based  on  the  first  two  laws  of
thermodynamics. Starting from the first and second laws of thermodynamics, four equations called the "fundamental
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equations of Gibbs" can be derived. From these four, a multitude of equations, relating the thermodynamic properties
of the thermodynamic system can be derived using relatively simple mathematics. This outlines the mathematical
framework of chemical thermodynamics. 53b6a60a06 For example, the main constituent of white vinegar is CH3COOH,
which is commonly called acetic acid and is also its recommended (preferred) IUPAC name, but the systematic IUPAC
name ethanoic acid is also accepted. 53b6a60a06 In practice, chemists identify chemical species by differentiating
between features of molecular structure that affect the interactions between molecules of a species and between
molecules of different species. From strongest to weakest, these include type of bonding (ionic, covalent, metallic),
isotopic composition,  and,  in ultra-cold environments,  even the hyperfine structure of  molecules.  53b6a60a06 In
semiconductor physics, the chemical potential of a system of electrons is known as the Fermi level.... 53b6a60a06 The
IUPAC's rules for naming organic and inorganic compounds are contained in two publications, known as the Blue Book
and the Red Book, respectively. A third publication, known as the Green Book, recommends the use of symbols for
physical quantities (in association with the IUPAP), while a fourth, the Gold Book, defines many technical terms...
53b6a60a06 From statistical mechanics we know that the microscopic... 53b6a60a06

Chemical nomenclature The nomenclature used most frequently worldwide is the one created and developed by the
International Union of Pure and Applied Chemistry (IUPAC). Chemical nomenclature is a set of rules to generate
systematic names for chemical compounds. The nomenclature used most frequently worldwide is the one Chemical
nomenclature is a set of rules to generate systematic names for chemical compounds 53b6a60a06
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