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2 Fire and Fire Safety

Reading Preview &1 Discover Act
* What sre the thee things How Does Baking Soda Affect
necesary tomaimainafeer | a Fire?

« Wiy shouldyou know sbout the | 1. Pt on your safety gogales.
causesof e and how 10 BIEVent | 3 Secure 2 small cancle in 3 holderor 3
aieer ball of lay. After instructions from

your teacher,use 3 match o igh the

« combustion. +fuel candle.
3. Place 3 beaker next o the candle. Messure 1 arge spoonful

» of baking soda nto the beaker. Add about 100 mL of water

Uil prior Knowindge Sefore | and stir Add about 100 mL of vinegar.

You e wrte et vos ko | 4 As s00m 3 the mistur stops fosming, tip the besker 3 f you

Yoot i afey in 3 raphic are pouring something out o t onto the flame. CAUTION

crounizes ke he one blowe Az | DO ot pour any iquid on the candle

Jouresd, continus o witein hat | 5. Observe what happens tothe flame.

youlean. Think It Over
——— The gas produced n the besker was
carbon dioxide, COy. Based on the resutsof his experiment,

T A o e sl o b develop 3 hypothesis to explain what you observed in Step 5.

P~

The call comes in. Fire! A blaze has been spotted in a ware-
house near gasoline storage tanks. Fielighters scramble
aboard the ladder truck and the hose truck. Lights lash, siens.

S i v virmiriuspet i v

fighters know from their training that fir i a chemical reac-
tion that can be controlled—but only f they reach it in time.

Frefightes atte  blaze. v
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Understanding Fire

Fire is the result of combustion, a rapid reaction
between oxygen and a substance called 3 fucl A fuel
isa material that relcases energy when it burns. Com-
mon fuels include oil, wood, gasoline, natural gas,
and paper. Combustion of these types of fucl always
‘produces carbon dioxide and water. When fucls dor't
burn completely, products such as smoke and poi-
Sonous gases may be produced.

The Fire Triangle Although a combustion reac-
tion is very exothermic and fast, a fire cannot start
unless conditions are right. The following three
things are necessary to start and maintain a fire—
fuel axygen, and heat.

You probably know that axygen s one of the gases
in sir: About 20 percent ofthe sir around you is com-
posed of axygen gas If air can reach the fuel, so can
oxygen. A large fre can create  strong draft that pulls
air toward it As the air sround the flame s heated, it
rises rapidly. Cooler air flows toward the fire, replac-
ing the heated air and bringing a fresh supply of oxy-
gen.If you stand in front of  fire in a fireplace, you
an feel the air flow toward the ire.

Heat s a part of the fire trsngle. Fuel and oxygen
can be together, but they won' react untl something
provides the activation cnergy to start combustion.
“This energy can come from a lighted match, an electric
spark, or the heat from a stove. Once combustion starts,
the heat relased supplies more activation energy o
keep the reacton going.

Once sarted, a fire can confinue burning as long s
allcomponents of the fre triangle are available. Col in
abandoned mines under the town of Centralia, Penn-
Sylvana, started burning in 1962. The coal is till burn-
ing. Many old airshafs lead into the tunnels. Because
some airshafts cannot be located and sealed, air con-
tinues to flow into the mines, supporting the fir. Heat
and poisonous gases coming up from the fir through
cracks n the ground made lvng in Centralia difficult.
Everyone eventually moved away. No one knows how
long this ire willcontinue to burn.

B2t ) Whatishess e sarting  frs?

Faune 17
The Fire Triangle

The fr uiangle can be conraliedin the
grllbelow. 1 any pointof the fr trangle
s mising,afirewil not continue.
‘Applying Concepts How would dosing the
Tower s vents sfect e fre?
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Controlling Fire Use your knowledge of chemical reactions
to think of ways to control a fire. What ifyou remove one part
of the fire triangle? For example, you can get the fuel away
from the flames. You can slso keep oxygen from gettng to the
fucl Finally, you can cool the combustion reaction.

How do firefighters usually fight fires? They use hoses to
spray huge amounts of water on the flames. Water removes two
parts of the fire riangle. First, water covers the fuel, which
keeps it from coming nto contact with oxygen. Second, cvapo-
ration of the water uses  arge amount of heat, causing the ire
10 cool. Without heat, there isn't enough energy to continue
the combustion. Thercfore, the reaction stops.

Home Fire Safety

Every year, e caim thousands of ives i the Uited Sats
Ifyou know how to pevent ires i your horme and what o
do'fa e starts,you ae btte prepared 0 take ction. You
nay save your homme or even your L The most commmon
sources of home fires are small heaters, cooking, and fauly
ectrca wiring, The fres that cause the most deths st
o carelessnes with igarete.

Fighting Fires You can fight a small fire by using wht you
know about the fire triangle. For example, carbon dioxide gas
can smother a ire by preventing contact between the fuel and
oxygen inthe a. Therefore, you can put out a small fire on the
Stove by thronwing baking sod on it Baking soda decomposes
when heated and releases carbon dioxide gas. O, you can.
‘usethe cover of a saucepan o cutoff the flow of xygen.

Smoke
detector
Matches
outofresch  Povme 18

A Fie-Sae House
Bakingioda  This iresafe house has many

fire prevention and fre safety
features. infering Why are
ke detecorslocated an
everyfloor?
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A small fire is easy to control You can cool a match cnough
0 stop combustion just by blowing on it. A smallfir n a trash
can may be doused with  pan of wate. I the ie spreads to the
curtains, however, even a garden hose might not deliver
enough water to put it out.

One of the most effctive ways to fight a small fire i with
fire extinguisher. But a fire that is growing as you fight it is out
of control. I fire s out of control,there is only one sae thing ==
t0 do—get away from the ire and callthe fie department.

Preventing Trouble The best form of fire sfety is preven-
ton. Figare 18 shows some features of a fre-safe house. You can
also check your home to be sure that all fammable items are
stored safely away from sources of flames, such as the kichen
Stove. Fires can be dangerous and deadly, but many fires can be
prevented i you are careful. Understanding the chemistey o fire
givesyou a way o reduce risk and increase your family’ssafety.

A
5255 ) How does bakingsoda puta fir out?

Fene 19
Fie revention Devices

Fire excinguiers and baking soda can be
used toterrupt th fir riangle Smoke
detectors can help you ey  freand

Sty
Sect Assessment
S — prrrm——
ok v ottt £ : Hom Activity
g
e ot T

family to formulate  ir safety
plan. How can fires be preventedin
. piing Howdocs e e gl b Yool | S home? Howcan s bt
utf they occur? I therea
 Applying Concepts Tostop a forest fir, ireighters may | functioning smoke detector on
removealthe trees n astrip of and that lies i the path | cach floor of the home, espedaly

1.2, Listing Whatthce things ae required fo combustion?

ofthe fire. What part of the fir trangle s affected? nearthe becrooms? How can the
Explain Fire department be contacted in an
2.2 Roviewing Whyis it imporant o know about the emergency? Design a fire excape.
causesof fire and how 1o prevent ires” route. Make sure i family
. denifying Whatare the three mos common causesof | membersknow the route 3z well 3z
home frest 2 meeting place outide

 Problem Solving Choose one common causeof home
s, Describe measures that can be tahen to prevent
fresof his ype.




