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__ ATOMS AND MOLECULES
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Everything in the world is made up of tiny
particles. The smallest particles that can exist
on their own are called atoms. Often, atoms
join together to form larger particles called
molecules. All chemical compounds are made
up of molecules.

There are just over 100 different chemical element
its own kinds of atom. Most elements are metals, such as iron,
opper, and aluminum. A piece of iron is mad

and millions of iror

ey are the silvery liquid metal mercury and a

h brown liquid that is called bromine

ristics of substances formed when atoms of

ifferent elements combine are often very different from

those of the individual elements. For instance, when the metal

copper combines with the gas oxygen, it forms molecules of

CHEMICAL BONDING

nic bonding, one atom gives one or more electrons to another aton

odium and chl ymbine to make sc e. In covalent bonding, the atoms

electrons with two hydrogen atoms to form a molecule of water

lonic bonding

Covalent bonding

) to form a chemic:

)l compound that ¢

I

share electrons. Here an oxyge

onsists of ic




Atoms have structure

maller than the <r

ibout one two-thousandth the size. A

each electron car

eus or the ator

ries
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SCIENCE WORDS \

and neutrons), surrounade il

W% Molecule: A combination of at least two atoms that

forms the smallest unit of a chemical element or

k compound. J
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Like all kinds of matter, a gas is made up of
atoms or molecules. But these particles do

not stand still. They rush around, hitting one
another and the walls of their container. As they
collide with the container, gas pressure arises.

Gases make up one of the three states of matter—the other

wo are liquids ar e su € thet -
ecause the air we breathe is 3 e
r SYE =Y € - (=) T

The weight of air

The air in an average room weighs about 175 Ib (about 80 kg).

The weight of all the air in the atmosphere totals many millions

€d

of tons, and it presses on everything in it. At sea level this

atmospheric pressure is about 14 |b per square inch of surface

(about 1 kg per sg.cm).

The pressure of the atmosphere can be measured using
a barometer. There are various kinds. The Italian scientist
Evangelista Torricelli (1608-1647) invented the first barometer

in 1644. He took a long glass tube closed at one end and filled

t with mercury. He then turned the tube upside down and
vered the op e mercury

tub

st of the mercury remained in the tube

ned that it was the atmosphere pressing on the

surface of the mercury in the bowl that held up the column of

mercury. The space above the mercury in the closed end of the

tube contained no air at all




Predicting the weather

Normal atmospheric pressure will hold up a column of mercury
about 30 in (76 cm) tall. Because atmospheric pressure varies
from day to day (because of the weather), the height of the
mercury column also varies. People soon learned how to
forecast the weather by watching the changes in pressure as
revealed by a barometer. Clear, dry weather, for example, can
usually be expected when the atmospheric pressure is on the
increase. When the atmospheric pressure is falling, on the other

hand, this generally indicates rainy weather.

Atmospheric pressure also decreases with height above
the ground. It falls about 0.4 in (@bout 1 cm) for every 328-ft
(100-meter) increase in height. Barometers can therefore be

used for measuring altitude. Many of the altimeters carried by

Helium is one of the two gases that are less dense than air—the other
is hydrogen. But unlike hydrogen, helium does not burn. It is used to fill
weather balloons and airships.

SCIENCE WORDS ﬁ

W Atmospheric pressure: The pressure of the Earth's
atmosphere at any point on its surface (caused by the
weight of the column of air above it). Atmospheric
pressure decreases with altitude (height above ground).

¥ Boyle's law: At constant temperature the pressure of a
gas is inversely proportional to its volume. For example,
if the pressure increases, then the volume decreases.

& Gas: A state of matter in which the molecules move
at random. A gas in a container takes on the size and
shape of the container.

Q Pressure: The amount of force pressing on a particular area.

aircraft are sensitive barometers. They are usually the aneroid
type (“aneroid” comes from Greek words meaning “no liquid”).
An aneroid barometer does not contain mercury. The heart of
the instrument is a closed chamber containing no air. As the
external air pressure varies, the small vacuum chamber changes
shape, operating a system of levers to move a pointer that
indicates the value of the pressure on a dial. In an altimeter, the

dial is calibrated in height, not in pressure.

Other kinds of gas

Not all gases are as dense as air. Two light gases are hydrogen
and helium. Hydrogen is dangerously flammable. It was once
used for filling balloons and airships, but it stopped being
used after there were several disastrous fires. The most famous
accident was the explosion of the German airship Hindenburg
in 1937. Modern airships are filled with helium. This gas is less
dense than air, which is why a helium-filled balloon or airship
floats upward in the air.

Other gases are used as fuels. Methane occurs underground in
natural gas. The similar gases ethane and butane are obtained
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