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» Why are Bubbles Round?
ZebHttaABB?

Bubbles form when a gas is released into a liquid. Usually the gas is air
and the liquid is water. But bubbles of other gases such as oxygen
form in water and you can have gas bubbles in red-hot molten metal, in
molten glass or even in treacle.

When an underwater bubble floats to the surface, it does one of two
things: it either bursts and disappears altogether or it forms a floating
bubble. A floating bubble is quite different from a bubble under the
surface because it not only has gas inside but also outside. It consists of
just a thin film of liquid.

Bubbles tend to be round except when they are in contact with each
other or with something solid. Then they can have flat surfaces. The
reason for the roundness of bubbles is that they are pulled into shape
by a force called surface tension. Surface tension acts like an invisible
elastic skin on the surface of all liquids. A bubble floating in the air has
both an inside and an outside surface and so there are two lots of

surface tension pulling it into a round shape.
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The biggest of these bubbles
of oxygen are being pushed
towards the surface by the
pressure of the water, but
they are held by the green
weed that has produced
them. Instead of being round,
they are pear-shaped.
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Floating bubbles are
attracted to solid objects and
to each other. When they
touch something, bubbles
can have flat sides, like these

bubbles resting against the

glass of an aquarium.
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Oxygen bubble produced A
underwater by green water
weed.
BEREXKEEKXKTTENRSS
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Underwater bubbles trapped
beneath ice press against its
underside, becoming button-
shaped. These methane
bubbles rose to the surface at
intervals as the lake was
freezing. During the time
between one bubble rising
and the next, the ice
thickened, causing columns
of bubbles to form inside the

ice.
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Creen plants in sunlight give off oxygen gas and when water plants do
this, the gas forms bubbles. You can sometimes see strings of little
oxygen bubbles rising slowly from the stems or leaves of water weed
in a pond or aquarium. Bigger bubbles rise more quickly. Large
bubbles of methane sometimes come rushing to the surface of ponds.
Methane, or marsh gas, forms under water when dead plant material
rots.

Small bubbles are perfectly round. They are held in shape by surface
tension. But surface tension is not strong enough to hold bigger bubbles
in shape. Big bubbles become flattened or turned into mushroom shapes
and may even break up into smaller bubbles as they wobble up to the
surface.
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The size of a bubble in water depends on pressure. The greater the

pressure, the smaller the bubble. Pressure increases the deeper you
go, and, at the bottom of the sea there is huge, crushing pressure due
to the weight of water up above. Here, a lot of gas is squeezed into a
very little space. A bubble the size of a pea in the ocean depths would
swell to the size of a football by the time it reached the surface—if it did
not break up into thousands of smaller bubbles on the way.
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Mud at the bottom of a lake
often contains trapped
methane gas. The slightest
disturbance will cause the
gas to bubble up to the
surface. As this Avocet walks
delicately through the
shallow water, it leaves
behind a trail of methane
bubbles.
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The small bubbles A
on this waterlily have not

come from the plant but from
the water itself. They are
bubbles of air which
dissolved in the water
overnight and then came out
of solution as the water
warmed in the morning.
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Old Faithful, the famous P>
geyser in Yellowstone Park,
USA, takes about an hour to
build up enough pressure to
erupt.
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In some parts of the world,
the Earth’s crust is so thin that
water near to the surface is
heated to boiling by the hot
rocks underneath. This pool
of boiling water has steam
bubbles rising in its centre.
AHRNRLM, WHR200
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Bubbles sometimes appear in water as if from nowhere. Clear water
left standing in a glass may have lots of little bubbles in it after a few
minutes. These are bubbles of air that was dissolved in the water and
has come out of solution. The bubbles form on the sides of the glass.
Two things cause these bubbles. They form when the water is warmed,
because warm water can hold less dissolved air than cold water. They
also form when pressure is reduced. For instance, when you turn on a
tap, the water that comes out is under less pressure than it was in the
pipe—and so bubbles often form in fresh tap water.

The bubbles in boiling water are not air but steam. In some parts of
the world, water is heated to boiling point by hot rocks deep
underground and comes bursting to the surface as a geyser. Bubbles
of steam in the underground water expand because the pressure falls
as the water comes rushing upwards, causing it to squirt high into the

air.

BIEIAXPESBIIFRAIMIME. EEHOKERIBREEFR L
HPE, MEAKPERRENNSE. BFXPRZTSBFROBIMRIE
MR, RS XLSE. RIBRONE CUETESR. BRPBER
FHESR: HKSANETE, RARKERKESEBNZRD; SETIR
SsSB4 . thl0, SIFFIFIKESK, MEREVKZREDELLAKEP
B/ D—Le—BRUIAFTFIK RN, KPEEFTESE.

EMEBKPHTVERRES, MERA. AERNRELMS, KT
RMRZNESENAEER, HUERROEIRDHR. #HTXKPOZEST
BEKELPE, SREDREMEAK, BNSBXAEZPHREBRES.







A

The petals of this Nasturtium
have been shredded by large
raindrops which came down

with such force that they
made bubbles on puddles as
well.
EASSENERRABONR
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WV A large raindrop comes
rushing down towards the
surface of a pond.
—KBNKRBREBEBEXE.
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Bubbles Out of Water
KL % %

Bubbles that rise in a pond or river usually burst when they get to the
surface. Sometimes a bubble will float for a time and then you can see
how it is formed from a thin layer of water. A large floating bubble is
almost a hemisphere. Where its edge sits on the water, surface tension
pulling inwards is exactly balanced by gas pressure pushing outwards,
keeping the bubble in shape.

Soap-or detergent added to water makes floating bubbles last
longer. Some polluted rivers contain detergents, and that is why there
are often masses of bubbles floating along on the surface.
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W The force of the raindrop
causes a round pit to form in the

v The raindrop smacks into
the surface, sending up a

circular sheet of water shaped surface, while the crown-

like a crown. shaped sheet rises higher.
WREAXE, BE—T2ERN WANNEEXKBHMA—TEXIN,
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Animals such as worms and
shrimps live in burrows on a
muddy seashore. Their
burrows become filled with
air at low tide.

When the tide comes in, this
air is forced out, forming
large floating bubbles.
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Detergents reduce surface tension. This means that the pulling
force on the surface of bubbles is not so strong, and so they do not
burst so easily. That is why it is possible to blow round bubbles that
float in the air using water containing a little detergent (see page 28).
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v Surface tension acts like a
draw-string and begins to pull
the top of the crown-shaped
sheet inwards.
REKNOIERE— RIS, AL
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v The top of the crown is
pulled together by the surface
tension, forming a bubble, part
of which is the pit in the water’s
surface.
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v As the effect of the drop’s
force wears off, water at the
bottom of the pit rushes
upwards, forming a column
which shoots up through the top
of the bubble.
REENA T B NBNKSS, KK
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A Water Spider keeps a
silvery-looking supply of air
trapped amongst the hairs of
its body so that it can breathe
when it is under water. It also
spins an underwater bell of
silk. The spider brings air
down to its diving bell until it
is filled with a large bubble.
This makes a safe place for
the air-breathing spider to
rest while it is waiting for
prey.
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A Great Diving Beetle is an
air-breather. It takes a supply
of air stored under its elytra
when it dives.
ARBEWRETSH. BEBA
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Breaihing Bubbles
R T % 'ﬁ% *

Water animals that breathe air have to keep coming to the surface. It can
be dangerous for small creatures to do this often and so many carry a
bubble of air with them. Some water beetles keep air under their
elytra, or wing cases. Others have hairs on their undersides which hold
a bubble of air, making them look silvery underneath. These beetles
can stay under water for many minutes, or even hours, using their
breathing bubbles. Other animals, such as newts and frogs, come to the
surface to gulp air into their lungs before diving. They just hold their
breath while they are under water. '

Some animals that breathe water come onto land occasionally. They
have to bring with them enough water to keep their gills wet. Crabs that
come on to land take in some air to supply the water around their gills
with oxygen. When they blow this air out, it often forms bubbles (see
pages | and 26).
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Whales and dolphins come to the surface regularly to take deep
breaths so that they can store large amounts of oxygen in their blood
and muscles. They breathe out again before they dive, but still take
some air with them. Underwater, dolphins talk to each other in
squeaks. When they squeak, a thin stream of bubbles sometimes
comes out of the dolphin’s blowhole.

Humpback Whales use streams of bubbles to round up fish. A
group of whales swims around in a circle below a shoal of fish and each
whale lets out a stream of bubbles. As the bubbles rise, they form a
circular curtain through which the fish do not like to swim. Suddenly,
the whales rush up from the depths and gulp down the fish!
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Dolphins are air- A

breathing mammals. This one

has just come to the surface
of the sea to breathe. Its
nostril, or blowhole, is wide
open to take in air.
BEREFR=SHEADY. X
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Just before a dolphin
surfaces, it empties its lungs
of stale air. The air bursts out
of its blowhole as a stream of
bubbles.
BEREFTEKBEZA], RBiHd
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Humans cannot hold their breath for more than two or three minutes
at the very most, and so divers have to take an air supply with them. A
diver working in deep water breathes air at high pressure. The
pressure causes nitrogen gas to dissolve in the diver’'s blood. When
the diver comes up and the pressure is released, little bubbles of
nitrogen may form in the blood, causing a painful—and sometimes
fatal—condition called diver’s bends. A whale does not suffer from the
bends because it does not breathe while it is under water. It simply

holds its breath.
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Whales take several deep
breaths before they dive. This
makes sure that their blood is
well supplied with oxygen
while they are feeding
underwater. At each breath, a
cloud of spray and
condensation rises into the
air. Here, two whales are
spouting close together.
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