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SESSION 5 - FIRE CHEMISTRY AND FIRE EXTINGUISHERS

INTRODUCTION

Northwest Territories Defensive Firefighter Training (NWT-DFT) is a

competency-based learning program for community fire departments
operating at a defensive level of service. This workbook provides
volunteer firefighters with the knowledge to apply to achieving 34
required skills. When successfully assessed, students and volunteer NWT
firefighters will have met the basic requirements to appropriately
respond to fire scenes at a safe distance from fires. Skills in the NWT-DFT
program are to be assessed based on validated learning outcomes from
the National Fire Protection Association (NFPA) 1001 standard.

LEARNING OUTCOMES

1.1dentify the three properties needed for fire

2.ldentify three types of energy that create heat

3.Describe the chain reaction that keeps fire going

4.ldentify three kinds of heat transfer

5.Describe the four stages of fire

6.ldentify when and why to use fire extinguishers

7.List extinguisher ratings, components, and maintenance requirements
8.Explain the purpose of four suppression agents

9.Skill Drill 5-1: Perform extinguishing a Class A or B fire

Digital versions of all books in the NWT Defensive Firefighter Training program are
available for download and/or printing here:
https://communitylearning.learnworlds.com/defensive-fire
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- WHAT MAKES FIRE

When firefighters understand fire behaviour, they can fight [ﬂ
fires more effectively and anticipate changing conditions. A *
fire needs three things to start: fuel, oxygen, and heat. These E

elements make up the fire triangle.

COMMON HOUSE FIRE . . .
FUEL SOURCES Fire triangle properties

o Wood and Paper: Found in

. Fuel
furniture, structural e ,
components, and other paper All matter (solid, liquid, gas) can be fuel for fire:
or wood producs » Wood from trees in a wildland fire (solid)
« Gasoline in a vehicle fire (liquid)
o Plastics and Synthetic « Propane in a barbeque fire (gas)

Materials: Used in furnishings,

electronics, and building Some fuels are less combustible than others. They can still burn but

maerial need more heat. For example, lighting a piece of paper with a match
e Fabrics: Such as curtains, is easy, but trying to light a rock on fire is much harder. Rocks can
upholstery, and clothing burn with enough heat (like lava), but you can't start most rocks on

I fire with a match. It's important for firefighters to know what kinds
o Combustible Liquids:

Including gasoline, kerosene,
alcohols, and oils

of fuel are in the environment when fighting a fire.

Oxygen
e Electrical Wiring and Combustion needs oxygen. When we cover a candle with a glass,
Insulation: Faulty wiring or the flame goes out because the oxygen is removed. Some chemical
damaged insulation can ignite reactions provide oxygen to fires by reacting with fuels when

. heated. They can be very dangerous. Materials like potassium
e (Gas Lines: Leaks from gas Y Y & P

; - nitrate, ammonium perchlorate, or hydrogen peroxide can be ver
lines can lead to fires P ydrogen p ery

destructive, even explosive. They are often controlled by removing

\ | the oxygen (see Chemical Fire Causes Massive Explosion, p. 6).

Heat

For ignition to occur, an initial heat source is needed. The heat source
raises the fuel's temperature to its ignition point. For example, when
you use a match to light a piece of paper, the heat from the match

] >

.

flame raises the paper's temperature to its ignition point. However,
since most rocks are less combustible, the same match may not
provide enough heat to raise the rock's temperature high enough for
the rock to meet its ignition point.





























































