
Chemistry
Chemistry is a branch of science that deals with the composition, structure, and
properties of different substances. Chemists also study the changes that take place
when different substances react. Many chemicals are used to make a range of useful
products, from drugs and dyes to paper and plastics. Other chemicals are harmful
substances that harm people and the environment.

Anything that has a mass and takes up space is matter. Matter is the air people breathe, the
food people eat, and the clothes people wear. Even people themselves are a form of matter.
Chemistry is the science that studies matter and the changes that take place with matter.
Chemists now know that matter consists of tiny particles called atoms. They also know that
atoms are the building blocks of chemical elements. By studying the elements and the
compounds formed when elements combine, chemists have gained a greater understanding of
the world in which we live.

The history of chemistry
Modern chemistry is a fairly recent development. Many ancient civilizations knew about metals,
such as copper, gold, and iron. They even knew how to mix metals with other substances to
make stronger materials, which chemists call alloys. However, most of this knowledge came
about by chance. Very little was known about the nature of matter.

Ancient Greek philosophers, such as Aristotle (c. 320–c. 250 BCE), were the first people to think
about the composition of substances. They believed that everything on Earth was made from
four basic substances: air, earth, fire, and water. Combinations of these four basic elements
gave rise to all matter. They also thought that the physical qualities of different materials, such
as color and hardness, could be combined to make materials with the same qualities. In this
way, people thought that they could produce precious metals, such as gold, by combining
different materials with similar properties to gold. This belief gave rise to the study of
alchemy—the precursor to modern chemistry.

For centuries, alchemists spent most of their time searching for an imaginary substance called
the philosophers’ stone, which they believed was the missing link in the transformation of
common metals into gold. Of course, the alchemists never found it, but they did discover many
new elements and compounds. In the thirteenth century, some alchemists realized that their
search for the philosophers’ stone was in vain. Many turned their attention to medicine and tried
to make a potion they called the "elixir of life," which would cure diseases and prolong life
indefinitely.

At the start of the eighteenth century, people started to use experiments to solve problems and
test their theories. One problem that puzzled scientists of the day was combustion—how
materials burned. Most people believed that a substance called phlogiston escaped during
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combustion, but scientists could not prove the existence of phlogiston by experimentation. The
answer came in the 1770s. Noting the discovery of a gas (now called oxygen) by English
chemist Joseph Priestley (1733–1804), French scientist Antoine-Laurent Lavoisier (1743–1794)
proved that materials combine with oxygen when they burn. Lavoisier had described a chemical
reaction, and his discovery marked the beginning of modern chemistry.

Modern chemistry
Chemistry advanced very quickly in the nineteenth century. In 1805, English scientist John
Dalton (1766–1844) published his theory of the atom, in which he proposed that matter consists
of tiny particles called atoms. Dalton suggested that chemical reactions occur between these
atoms or groups of atoms. Around the same time, another English chemist, Humphry Davy
(1778–1829), added to the ever-growing list of chemical elements. As chemists identified more
and more chemical elements, they realized that some were more alike than others. Similar
trends in the physical and chemical properties of elements enabled Russian chemist Dmitry
Mendeleyev (1834–1907) to publish the periodic table of chemical elements and predict the
existence of elements that had yet to be discovered.

Twentieth-century chemistry built on these solid foundations and heralded many new
discoveries. The work of New Zealand–born British scientist Ernest Rutherford (1871–1937)
paved the way for Danish physicist Niels Bohr (1885–1962) and his description of atomic
structure. Radioactivity was described by French chemists Antoine-Henri Becquerel (1852–1908)
and Marie (1867–1934) and Pierre Curie (1859–1906). Their work led to the discovery of
artificial chemical elements, which are still being discovered today.

DID YOU KNOW?

Organometallic chemistry is the study of certain molecules that link a metal
atom and a carbon atom. An example is the "lead" in gasoline, which is really
tetraethyl lead. Other organometallic compounds are used to make plastics such
as polythene. Some important industrial processes depend on organometallic
chemistry.

Branches of modern chemistry
Chemistry can now be divided into three main branches. Inorganic chemistry is the study of
substances found in nonliving sources, such as minerals. Organic chemistry is the study of
compounds that contain carbon, many of which are found in living organisms. Physical
chemistry is the study of the physical properties and quantities that control the chemical
behavior of substances. These physical aspects include the structure of atoms and molecules
and the energy used up or released when chemical reactions take place.

Although chemists usually work in specialized fields, they may study some aspects of all three

Marshall Cavendish Digital http://www.marshallcavendishdigital.com/print.php?article=31...

2 of 4 7/20/09 3:05 PM



main branches of chemistry. For example, a biochemist may study any kind of reaction that
takes place in a living organism. This study can involve inorganic, organic, and physical
chemistry.

Elements and compounds
Everything in the universe consists of tiny particles called atoms. The simplest substances
contain just one type of atom, and they are called elements. There are about 90 elements that
exist in nature, but they are usually found combined with other elements. Another 23 elements
have been made artificially in laboratories.

Combinations of two or more elements are called compounds. Common salt is a compound.
Chemists call it sodium chloride because it is a combination of the elements sodium and
chlorine. Sodium and chlorine atoms join readily with other kinds of atoms, too, so there are
many other sources of sodium and chlorine besides sodium chloride. Some elements, such as
gold and copper, combine less easily with other atoms. As a result, these elements can often be
found as a pure element in nature, and they are known as native deposits.

For many years, chemists thought that six elements, called the inert or noble gases, did not
form compounds with other elements. They now know that three noble gases—xenon, krypton,
and radon—do form a few compounds. However, chemists have yet to make compounds with
the other three inert gases—helium, neon, and argon.

Symbols and formulas
Chemists use symbols to represent the elements and to show how they combine together to
form compounds. The same symbols are used throughout the world, so any chemist can
understand the work of another, even if they do not speak the same language. Each chemical
symbol represents just one atom of an element. The symbol for hydrogen, for example, is H.
Usually, two hydrogen atoms join together to form one molecule of hydrogen. This is
represented by the formula H

2
. Two atoms of hydrogen plus one atom of oxygen combine to

make water. Most people will recognize the chemical formula for water: H
2
O.

Another example is the compound sodium chloride, which has the chemical formula NaCl. This
shows chemists that one molecule of sodium chloride contains one sodium atom (Na) and one
chlorine atom (Cl). Some compounds contain the atoms of many different elements. For
example, sodium bicarbonate (baking soda) has the formula NaHCO

3
. One molecule of sodium

bicarbonate contains one sodium atom (Na), one hydrogen atom (H), one carbon atom (C), and
three oxygen atoms (O). The main use of such symbols and formulas is to show scientists and
students alike what happens when chemical reactions take place.

Looking at catalysts
Chemical processes play a vital part in making most of the everyday products people use.
Important chemical products include detergents, dyes, explosives, and varnishes. The chemical
industry also produces medicines to help combat disease.
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Catalysts are important in the chemical industry. They help a reaction between two compounds,
but they do not get used up during the reaction. Without the catalyst, the reaction might go so
slowly that only very small amounts of the product would result. The product would then be
very expensive.

See also: BIOCHEMISTRY; CHEMICAL REACTION; INORGANIC CHEMISTRY; ORGANIC
CHEMISTRY; PHYSICAL CHEMISTRY.
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