Chemical Reactions

The Nature of Chemical Reactions

What do you think of when you hear the words “chemical reaction” ?

· usually a scientist doing some type of experiment.

But chemical reactions happen around us everyday!

· anytime something grows, ripens, gets digested or the simple process of breathing chemical reactions are involved!

Chemical Reaction:  occur when substances go through chemical changes to form new substances.

· you can often see the changes occurring.

· Chemical reactions re-arrange atoms.

· Every reaction has reactants and products.

Reactant:
substance that participates in a chemical reaction.
· Its what you are mixing together to start with.

Product:
substance that forms in a chemical reaction.

· Its what you have at the end of a reaction.

· The reactants and products of a reaction contain the same atoms.

· The bonds between atoms are rearranged by the reaction.

(nothing created or destroyed…mass is conserved.)

Energy and Reactions:

Chemical reactions always involved changes in energy.

· energy must be added to break bonds.

· Many forms of energy can be used.

· Sometimes energy is transferred as heat  (ex.  A spark)

· Energy can be transferred as electricity  (ex. Light and sound)

When molecules collide and enough energy is transferred to separate molecules…bonds can break!

Forming bonds releases energy.

· When new bonds form…chemical energy is released.

Energy is conserved in chemical reactions.

· even though in some reactions it appears that a small spark produces a huge explosion and a large amount of energy…the spark isn’t where the energy comes from.
· The energy of an explosion comes from the bonds between the atoms of the reactants.

· Energy is stored in chemical bonds   
(it’s called chemical energy! )

· during a reaction, chemical energy changes forms.

· Total energy from the reactants MUST always equal total energy of the products and their surroundings because energy can’t be created or destroyed.

When referring to reactions in terms of energy, they can be classified in 2 ways:

1.  
Exothermic Reactions:
a reaction in which energy is released into the surrounding environment.

· temperature rises in an exothermic reaction because energy is released.

· The released energy comes from the chemical energy of the reactants.

· All combustion reactions (burning) are exothermic.

2.)
Endothermic Reactions:
 a reaction that requires energy be put in.

· More energy is needed to break the bonds in the reactants than is given off by forming the bonds in the products.

· You may notice a drop in temperature because the reaction is absorbing energy from the surroundings.

· Sometimes even more energy must be added as heat to cause the reaction to start.

[image: image1.png]Exothermic Reaction Endothermic Reaction

B

£ | | Reatants Erergyiieieased Products
g

E

2

5

Reactants
Reaction Reaction

In an exothermic reaction, chemical In an endothermic reaction, energy is
energy is released, often as heat. absorbed by the reactants and stored

iin the products as chemical energy.




Chemical Equations

Since we observe chemical reactions all the time around us we need to have a way to describe them.

Reactions can be described in several ways:

1. Word Equations

· Shows the names of the reactants and products.

2. Molecular Models  (uses pictures)

· Used to show how the atoms rearrange during the reaction.

3. Chemical Equations  (uses chemical formulas)

· clearest way to represent a chemical reaction.

Chemical equation:  uses symbols to represent a chemical reaction and shows the relationship between reactants and products of a reaction.
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Properties of chemical equations:

1. Chemical equations show products and reactants.

Ex.  CH4     +     O2              CO2     +     H2O

· Reactants are always on the left side of the arrow.

· Products are always on the right side of the arrow

· Reactants form the products

· There is an arrow pointing to the right

(         )  which means “yields” or “produces”.


Ex. CH4     +     O2              CO2     +     H2O




  (Reactants)     “yields”     (Products)

2. Balanced chemical equations account for the conservation of mass.

· the equation tells what compounds are involved in the reaction.

· A balanced equation has an equal number of atoms of each element on the left side of the arrow as there are on the right side of the equation.

· By accounting for each atom that participates in the reactions…. balanced equations follow the law of conservations of mass.

· A chemical equation is balanced by adding coefficients in front of one or more of the formulas.

Balanced Equations and Mole Ratios

A balanced equation tells the mole ratio in a chemical reaction.

It is the proportion/ratio of reactants to products.

** 
this follows the law of definite proportions  (
· The mole ratio tells you the relative amounts  of reactants and products.

· The mole ratio comes from the coefficients

Ex.  2 H20    


2 H2     +     O2


Mole Ratio =  2 : 2: 1
· this means there is twice as much water and hydrogen than oxygen!

· Mole ratios can be converted to masses.

· Use atomic mass of the compound to do so.

Reaction Types

Classifying Reactions:

Even though there are thousands to millions of reactions that happen everyday, there are really only a few different kinds of reactions that occur.

· you can use patterns to identify kinds of chemical reactions and to predict the products of the chemical reactions

· just the same way we learned to follow patterns to name compounds

Types of Reactions:

1. Synthesis

(to make)

· reactions which combine multiple substances to form a new compound

· General form of synthesis reactions:

A     +     B   


AB


Ex:  2Na   +  Cl2


2NaCl

· Because a synthesis reaction joins substances, the product is a compound that is more complex than the reactants

2. Decomposition  (to break down)
· Reactions in which substances are broken apart

· General form of decomposition reactions:

AB  

A   +   B



Ex:  2H2O

     2H2     +    O2
· Electrolysis is the decomposition of water by breaking it down into hydrogen and oxygen gases.
3. Combustion (burning)

· Oxygen is a reactant in every combustion reaction.  (O2 will be on the left side of the equation)

· One of the common products in combustion reactions is water.

