
Section 3 Classifying Chemical 
Equations 

• What You’ll Learn: 

• What the five kinds of chemical reactions are 

• What oxidation & reduction are 

• What a redox reaction is 

• Which metals replace others in compounds 



5 Types of Reactions 

• Scientists organize or classify reactions into 
five types: 

– Combustion 

– Synthesis 

– Decomposition 

– Single displacement 

– Double displacement 



What are combustion reactions? 

• A combustion reaction occurs when a 
substance reacts with oxygen to produce heat 
and light. Ex. Burning something. 

• Combustion produces one or more products 
that contain elements of the reactants.  
Sometimes combustion RXNs are also other 
types of reactions at the same time. 



What are synthesis RXNs? 

• In a synthesis reaction, 2 or more substances 
combine to form another substance.  The 
general formula is         A +B  AB or A reacts 
with B to form AB. 

• An example is hydrogen burning in oxygen to 
form water: 

• 2H2(g) + O2(g)  2H2O(g) 



What are synthesis RXNs? 

• An example is hydrogen burning in oxygen to 
form water: 

• 2H2(g) + O2(g)  2H2O(g) 

• This RXN is used to power some rockets, 
including the main engines of a space shuttle. 

• Rust is another product of a synthesis RXN 
between iron and oxygen. 

 



What are decomposition RXNs? 

• The reverse of a synthesis RXN, decomposition 
reaction occurs when one substance breaks 
down into 2 or more substances with the 
general formula of AB  A + B. 

• Most decomposition RXNs use heat, light or 
electricity. 



What are decomposition RXNs? 

 • An electric current 
passed through water 
produces hydrogen and 
oxygen.  This reaction 
is also referred to as 
electrolysis. 



What are single- displacement RXNs? 

• A single-displacement reaction happens when 
one element replaces another element in a 
compound.  The general formula for it is A+BC 
AC+B. 

• Atom A displaces atom B forming a new 
molecule AC.  Ex. When copper wire is put in a 
solution of silver nitrate:  Cu(s)+2AgNO3(aq) 
Cu(NO3)2(aq)+ 2Ag(s) 



What is the activity series? 

• You can predict which 
metal will replace another 
metal in displacement 
RXNs. 

• The diagram lists metals 
by how reactive they are 
with the most active at 
the top & least active at 
the bottom.  

•  Note: Cu, Ag & Au found 
in relatively pure deposits. 

 



What are double-displacement RXNs? 

• The positive ion of one compound replaces 
the positive ion of the other compound to 
form two new compounds.  The general 
formula is:                         AB +CD  AD +CB.   

• An example…. Ba(NO3)2(aq) + K2SO4(aq)  
BaSO4(s) + 2KNO3(aq) 



What are oxidation-reduction 
reactions? 

• In many RXNs, substances gain or lose 
electrons.  Oxidation is a loss of electrons 
during a chemical reaction.  Reduction is a 
gain of electrons during a chemical RXN.  
Electron transfer often involves oxygen; 
because it’s very reactive, it often pulls 
electrons from metals causing them to 
corrode or rust. 



What are oxidation-reduction 
reactions? 

 • The substance that 
gains electrons 
becomes negative so it 
is reduced. 

• The substance that 
loses electrons 
becomes more positive 
or oxidized. 

• Redox- reduction-
oxidation 



Section 4 Chemical Reactions & Energy 

• What You’ll Learn: 

• Energy changes sources in chemical reactions 

• The difference between exergonic & 
endergonic reactions 

• How catalysts & inhibitors are used 



4 Chemical RXNs & Energy 

• Dynamite can be used to demolish old 
buildings.  A dynamite explosion is an example 
of a rapid chemical RXN. 
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4 Chemical RXNs & Energy 

• Dynamite can be used to demolish old 
buildings.  A dynamite explosion is an example 
of a rapid chemical RXN. 

• All chemical RXNs either release or absorb 
energy in the form of heat, light, sound or 
electricity. 

• Chemical bonds are the source of this energy. 



More Energy Out 

• An exergonic reaction releases energy. Less 
energy is needed to break the bonds in the 
reactants than is released when the new 
bonds in the products form.  Exergonic 
reactions give off energy such as heat or light 
like that from a glow stick. 



What are exothermic reactions? 

• A reaction with energy given off as heat is an 
exothermic RXN.   

• Heat packs, burning wood, rusting iron and 
exploding dynamite are examples. 

 



What are exothermic reactions? 

• The energy you are using today probably came 
from exothermic RXNs at a power plant that burns 
fossil fuels.  Other products of that RXN include 
pollutants such as sulfur dioxide. 
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More Energy In 

• An endergonic reaction absorbs energy since 
it takes more energy to break the bonds in 
the reactants than is released when new 
bonds in the products form. 

• Endergonic RXNs absorb energy such as heat, 
light or electricity. 

• Electroplating puts a coat of metal onto a 
surface.  Electricity is also used to separate 
aluminum metal from ore. 



More Energy In 

• In the following endergonic reaction, energy 
from electricity keeps the reaction going. 

•              electricity 

• 2 Al2O3(l)  4Al(l) + 3O2(g) 



What is an endothermic RXN? 

• An endothermic reaction absorbs energy, 
usually as heat.  When an endothermic RXN 
takes place in a beaker, it can make the beaker 
feel cold.  Physical changes also can be 
described as endothermic such as salt 
dissolving in water or ice like that in an ice 
cream freezer. 



What is an endothermic RXN? 

• When barium hydroxide reacts with 
ammonium chloride in a beaker of water, it is 
so endothermic that it causes a drop of water 
on the outside of the beaker to freeze.   

• Cold packs contain ammonium nitrate crystals 
and water. 



What are catalysts? 

• A catalyst is a substance that speeds up a 
chemical RXN without being permanently 
changed itself.   

• The catalyst can be recovered and reused. 



What are inhibitors? 

• Sometimes, it is helpful to prevent or to slow 
down chemical reactions with an inhibitor.   

• Like catalysts, inhibitors do not change the 
amount of product produced in a RXN. 

• Food preservatives called BHT & BHA are 
inhibitors that prevent food spoilage. 


