


Introduction

s When you cut up veggies and 
other toppings while making a 
pizza, are you making physical or 
chemical changes?

s When the pizza bakes, is it a physical change or 
chemical change that is happening?

s You have just learned that during a chemical change, 
matter is rearranged and new substances form.

s But how do you know if or when a chemical reaction 
happens?



Recognizing the Signs

s The burning of a candle on a birthday cake and the 
ripening of fruit involve a chemical reaction.

s What changes do bananas undergo as chemical 
reactions ripen and rot them?

s Several signs indicate that chemical 
reactions are happening.

s These include a change in color, a 
change in odor, the production of a 
gas, the production of a solid, and 
change in energy.



Recognizing the Signs
Color Changes

s Color change in the leaves of 
deciduous trees is a sign of a 
chemical reaction taking place 
in the leaves. 

s The change in color of a roasted marshmallow 
indicates that a chemical reaction has taken place on 
the surface of the marshmallow.

s What other color changes have you observed that 
would indicate that a chemical reaction has occurred? 

s Do all color changes mean that a reaction has 
occurred?



Recognizing the Signs
Color Changes

s Fireworks have been around 
for hundreds of years. 

s They were first invented in 
China.

s The modern colors are a recent invention.

s Metal flakes are heated to create shimmering 
sparks.

s The colors they produce are so typical that they 
could act like a “chemical fingerprint” to identify the 
metals.



Recognizing the Signs
Color Changes

s The shells are filled with black powder made from 
charcoal, sulfur, and potassium nitrate.

s This powder is the fuel. 

s A fuse delays the explosion, so 
it occurs at the right height.

s When the charge ignites, it 
starts to burn and produce the 
sparks and color light.



Recognizing the Signs
Changes in Odor

s Have you ever forgotten about a glass of 
milk on the counter for a few days?

s When milk goes through a chemical 
change, it produces a sour odor. 

s You know that this smell is a sign that 
the milk is spoiling.



Recognizing the Signs
Production of Gases

s Fizzy antacid tablets contain dry chemicals.

s When the tablets are dropped in water, the bubbles 
of gas produced are signs of a chemical reaction.

s Chemical smells are often related to the production 
of gases.

s Bacteria, decaying plants, and 
chemical changes give off gases
that produce a rotten-egg smell.



Recognizing the Signs
Production of Solids

s The appearance of a solid that will not dissolve when 
mixing two liquids is another sign of chemical 
change.

s The liquid might turn cloudy because the solid stays 
dissolved.

s Or, the solid may settle to the 
bottom of the container.



Recognizing the Signs
Changes in Energy

s A change in temperature is also a sign
that a chemical reaction has taken 
place.

s Some reactions take in energy. 

s For example, instant cold packs contain chemicals 
that absorb heat when mixed with water.

s Other chemical changes give off energy. 

s A burning magnesium ribbon releases heat and light.



Types of Chemical 
Reactions

s Chemical reactions are constantly happening.

s What chemical reactions can you identify happening 
around you right now.



Types of Chemical 
Reactions

Type of Reaction Description Example

Synthesis two substance combine to 
make a new substance

hydron and oxygen forming 
a water molecule

Decomposition a complex substance 
breaks down to form two 
separate substances

release of carbon dioxide 
from calcium carbonate 
treated with an acid

Combustion occurs when oxygen 
combines with another 
compound to form water 
and carbon dioxide

burning off fossil fuels

single displacement one compound takes a 
substance from another 
compound

recovering silver from 
unwanted X-ray film

double 
displacement

occurs when two 
compounds trade 
substances

an antacid neutralizing 
stomach acid



Chemical Changes in the 
Kitchen



Types of Chemical Reactions
Endothermic Processes

s Chemical reactions that absorb 
energy are called endothermic 
reactions.

s Photosynthesis is a familiar 
endothermic reaction.

s The light energy absorbed by the 
plant’s leaves is needed to change 
carbon dioxide and water into 
sugar and oxygen.



Types of Chemical Reactions
Endothermic Processes

s Instant cold packs used to treat 
injuries also make use of 
endothermic chemical reactions.

s When you strike the cold pack, water 
in the pouch mixes with a dry 
chemical.

s This reaction absorbs energy and the 
temperature of the pack drops.



Types of Chemical Reactions
Exothermic Processes

s Chemical reactions that release 
energy are called exothermic 
reactions.

s This energy given off in these 
reactions may be in the form of 
heat, light, or sound.

s Many reactions between acids and bases are 
exothermic.

s Combustion reactions, or burning reactions, are 
familiar exothermic reactions.



Types of Chemical Reactions
Exothermic Processes

s Cellular respiration is an exothermic reaction that 
takes place in your body. 

s Your body uses the energy produced by cell 
respiration to power your muscles and other life 
processes.



Types of Chemical Reactions
Exothermic Processes

s Hand warmers are another 
example of exothermic 
reactions.

s These packets contain 
several different chemicals. 

s When the plastic converting 
is removing and these 
chemicals are exposed to air, 
the resulting reactions 
release heat energy.



Endothermic vs. 
Exothermic Reactions



Rate of Chemical Reactions
s Chemicals can react when 

exposed to other chemicals 
or to certain physical 
conditions.

s Exothermic reactions 
release heat and can result 
in fires or even explosions.

s Such out-of-control chemical reactions can cause 
serious injuries, health hazards, and damage to 
property and the environment.

s Sometimes a catalyst is added to a reaction.



Rate of Chemical Reactions

s A catalyst does not 
participate in the reaction 
but increases the rate of the 
reaction.

s You can take actions at home 
or at school or prevent, slow 
down, or reduce the risks of 
these hazards



Rate of Chemical Reactions

s Reactions occur at different rates or speeds. Several 
factors can increase or decrease the rate of a 
chemical reaction.

Factors Rate of Chemical Reaction

Increase concentration of reactant Increase rate

Increase temperature Increase rate

Add catalyst Increase rate

Decrease temperature Slows rate



Rate of Chemical Reactions


