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Description
A chemical substance is a type of matter with consistent 

chemical composition and distinctive properties. Some sources 
state that chemical substances cannot be physically separated 
into their constituent parts without breaking chemical bonds. 
Chemical substances can be simple substances, chemical 
compounds, or alloys. Depending on expert opinion, chemical 
elements may or may not be included in the definition. Chemical 
substances are frequently referred to as pure to distinguish them 
from mixtures. Pure water is a common example of a chemical 
substance; whether it is produced in the laboratory or is taken 
out of a river, it has the same properties and ratio of hydrogen to 
oxygen. Diamond (carbon), gold, table salt (sodium chloride) and 
refined sugar (sucrose) are other common pure chemical 
substances. However, in practice, no substance is completely 
pure, and chemical purity is determined by the chemical's 
intended application.

Distinct Substances with Distinct
Properties

Chemical substances can be solids, liquids, gases or plasma 
and they can change from one state to another over time and at 
different temperatures or pressures. Through chemical 
reactions, chemical substances can be combined or transformed 
into other substances. Chemical elements an element is a 
chemical substance made up of a speci ic type of atom. It cannot 
be broken down or changed by a chemical reaction into another 
element; however, a nuclear reaction can change it into another 
element. This is due to the fact that every atom in a sample of 
an element has the same number of protons, despite the fact 
that they may be different isotopes with different numbers of 
neutrons. Approximately 80 of the 118 known elements as of 
2019 are stable, meaning that they do not undergo radioactive 
decay into other elements. Allotropes are elements that can 
exist in more than one chemical form. Diatomic oxygen (O2) and 
ozone (O3), for instance, both exist. Most of components are 
named metals. These are things like iron, copper, and gold that 
have a particular luster to them. Metals usually do a good job of 
transferring heat and electricity, and they are malleable and 
ductile. Between 14 and 21 elements, like carbon, nitrogen, and

oxygen, is considered non-metals. Non-metals have a high
electronegativity and a propensity to form negative ions in
addition to the metallic properties previously mentioned.
Metalloids are elements that sometimes resemble metals and
sometimes resemble non-metals, like silicon. A chemical
substance that is made up of a specific set of atoms or ions is
called a chemical compound. A chemical compound is made
when two or more elements combine to form one substance
through a chemical reaction. All mixtures are substances,
however not all substances are compounds. A synthetic
compound can be either iotas reinforced together in particles or
gems in which iotas, atoms or particles structure a glasslike cross
section. All other types of compounds are referred to as
inorganic compounds, with the exception of those that are
primarily composed of carbon and hydrogen atoms.
Organometallic compounds are those that have bonds between
carbon and a metal. Covalent compounds are those whose
constituents share electrons. Ionic compounds, also known as
salts, are made up of ions with opposing charges.

Variety of Elements and Chemical
Compounds

Compounds that do not have a covalent or ionic bond are
known as coordination complexes. Instead, the substance is held
together by a dative bond. In contrast to a straightforward
mixture, coordination complexes are distinct substances with
distinct properties. These typically have a metal, such as a
copper ion, in the center and a non-metals atom, such as the
nitrogen in an ammonia molecule or the oxygen in water in a
water molecule, forms a dative bond to the metal center, such
as in tetra ammine copper (II) sulfate. The metal is referred to as
the metal center and however, as demonstrated by the boron tri
fluoride etherate, in which the non-metallic but highly Lewis acid
boron center serves as the metal, the center need not be a
metal. A chelate is a complex in which the ligand binds to the
metal center with multiple atoms. Multiple chemical compounds
with the same molecular weight and composition are possible in
organic chemistry. These are typically referred to as isomers.
Isomers can frequently be isolated without spontaneously
interconverting due to their distinct chemical properties. A
typical illustration is glucose versus fructose. While the latter is a
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ketone, the former is an aldehyde. Either acid-base catalysis or
enzymatic catalysis is required for their inter conversion.
Tautomers, however, are an exception: A pure substance cannot
be isolated into its tautomers, even if these can be identified
spectroscopically or even isolated under special conditions,
because the isomerization occurs spontaneously under normal
conditions. Glycose which comes in both open-chain and ring
forms is a typical example. Because glucose spontaneously
cyclizes to the hemiacetal form, it is impossible to produce pure
open-chain glucose. Matter is composed of a variety of elements
and chemical compounds, but these are frequently intimately
mixed together. Substances versus mixtures don't have a set
structure and often contain more than one chemical. In
principle, mechanical processes can be used to separate them
into their component substances. Common examples of
mixtures include butter, soil, and wood. Yellow sulfur and grey

iron metal are both chemical elements that can be combined in
any ratio to create a yellow-grey mixture. The material can be
identified as a mixture due to the fact that the sulfur and iron
can be separated mechanically, such as by using a magnet to
draw the iron away from the sulfur. There is no chemical process
that takes place. On the other hand, the compound iron (II)
sulfide, with the formula FeS, is created when iron and sulfur are
heated together in a certain ratio (56 grams (1 mol) of iron to 32
grams (1 mol) of sulfur, or one atom of iron for every one of
sulfur's atoms, or by weight). This compound has all of the
properties of a chemical substance and is not a mixture. Because
iron (II) sulfide has its own unique properties, like its melting
point and solubility, it is impossible to separate the two
elements using conventional mechanical methods; because the
compound does not contain any metallic iron, a magnet will not
be able to recover the iron.
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