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Classifying Chemical Reactions and Their Energy

OBJECTIVES:

7. Identify the four general types of chemical reactions.

8. Compare and contrast exothermic and endothermic reactions.

9. Describe how catalysts and inhibitors affect the speed of chemical reactions.

VOCABULARY:

Synthesis Reaction


Decomposition Reaction


Single Displacement Reaction
Double Displacement Reaction

Exergonic Reaction


Endergonic Reaction

Exothermic Reaction


Endothermic Reaction

Catalyst



Inhibitor

Types of Chemical Reactions

SYNTHESIS REACTIONS

The hallmark of a synthesis reaction is a single product. A synthesis reaction might be symbolized by: A + B 
Two materials, elements or compounds, come together to make a single product. Some examples of synthesis reactions are: 

· hydrogen gas and oxygen gas burn to produce water. 2 H2 + O2 [image: image1.png]


2 H2O and

· sulfur trioxide reacts with water to make sulfuric acid. H2O + SO3 [image: image2.png]


H2SO4
DECOMPOSITION REACTIONS 
A single reactant comes apart into two or more products, symbolized by: XZ [image: image3.png]


X + Z 
Some examples of decomposition reactions are: 

· potassium chlorate, when heated, comes apart into oxygen gas and potassium chloride. 2 KClO3 [image: image4.png]


2 KCl + 3 O2
· and heating sodium bicarbonate releases water and carbon dioxide and sodium carbonate. 6 NaHCO3 [image: image5.png]


3 Na2CO3 + 3 H2O + 3 CO2 
SINGLE DISPLACEMENT REACTIONS
One element replaces another in a compound, symbolized by A + BC [image: image6.png]


AC + B 
Here is an example of a single replacement reaction: silver nitrate solution has a piece of copper placed into it. The solution begins to turn blue and the copper seems to disappear. Instead, a silvery-white material appears. 2 AgNO3 + Cu [image: image7.png]


Cu(NO3)2 + 2 Ag 
Into a potassium iodide solution chlorine gas is bubbled. The chlorine is used up and the solution turns purple-brown from the iodine. 2 KI + Cl2 [image: image8.png]


2 KCl + I2
DOUBLE DISPLACEMENT REACTIONS 

A precipitate, water, or a gas forms when two ionic compounds in solution are combined, symbolized by AB + CD [image: image9.png]


AD + CB
For example, look at the following equation: AgNO3 + KCl [image: image10.png]


AgCl(s) + KNO3  Dissolved silver nitrate becomes a solution of silver ions and nitrate ions. Potassium chloride ionizes the same way. When the two solutions are added together, the silver ions and chloride ions find each other and become a solid precipitate. Since silver chloride is insoluble in water, the ions take each other out of the solution. 

Ag+ + (NO3)- + K+ +Cl- [image: image11.png]


AgCl + K+ + (NO3)-
The Activity Series 
We can predict which metal will replace another using the diagram shown below, which lists metals according to how active they are.  A metal will replace any less active metal.  Notice that copper, silver, and gold are the least active metals on the list.  That is why these elements often occur as deposits of the relatively pure element.  For example, gold is sometimes found as veins in quartz rock, and copper is found in pure lumps known as native copper.  Other metals occur as compounds. 
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This figure shows the activity series of metals. A metal will replace any other metal that is less active.
Energy and Chemical Reactions
In all chemical reactions, energy is either released or absorbed.  This energy can take on many forms: heat, light, sound, or even electricity.  When most chemical reactions take place, some chemical bonds in the reactants must be broken.  To break chemical bonds, energy must be provided.  In order for products to be produced, new bonds must be formed.  Bond formation releases energy. 

In many chemical reactions, less energy is required to break original bonds than is released when new bonds form.  Chemical reactions that release energy are called exergonic reactions.  When the energy given off in a reaction is mainly in the form of heat, the reaction is called an exothermic reaction.  Heat is given off by the reaction and the container starts to feel hot.  Burning, explosions, and rusting are examples of exothermic reactions.

Sometimes more energy is required to break bonds than to form new ones.  These reactions are called endergonic reactions.  When the energy needed is in the form of heat, the reaction is called an endothermic reaction.  The container gets cold and will start pulling in heat from the surroundings.  The refining of ores to produce useful metals frequently involves an endothermic reaction. 

Some reactions are too slow to be useful, so a catalyst is added to speed up the reaction.  A catalyst is a substance that speeds up a chemical reaction without itself being permanently changed.  Certain proteins known as enzymes act as catalysts in living things.  A catalytic converted in your car contains a catalyst.

Sometimes reactions are slowed down.  Inhibitors are used to combine with one of the reactants, preventing the actual reaction from taking place.  This will either stop the reaction all together, or slow it down, like preservatives slow down the spoiling of food.            
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