Chemical Reactions

Key Terms
Regular equation

LiCl  + CaO  ( Li2O  +  CaCl2
Word equation
A chemical equation shown with the names of the compounds, not the formulas.

Lithium Chloride + Calcium Oxide ( Lithium Oxide + Calcium Chloride

Parts of a reaction
Reactants – The chemicals that are reacting

Products – The chemicals that are formed in the reaction.

NOTE:  When metals are listed as elements there is only one of them.

Example  Mg, Ca, K

When non metals are listed as elements there are 2 atoms of that element present.

Example  O2, Cl2, F2, N2, H2, Br2, I2
Conservation of Mass
Matter cannot be created nor destroyed; there are no more atoms at the end of a chemical reaction than there were at the beginning.  This is called the Law of Conservation of Mass. 
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If we convert these chemical names into their
symbols, we get this equation:

Mg + O, MgO
BUT, something is wrong with this equation.
Can you spot what it is?





When you react 2 molecules of hydrogen gas (H2) with 1 molecule of oxygen gas (O2), you will get 2 molecules of water (H2O):

2 H2 + 1 O2 –› 2 H2O
These large numbers in front of the compounds are called moles.

· The atomic mass of an element is the mass of 1 mole of that atom.
· A mole contains 6.02 x 1023 atoms.
Notice in the equation above that you started with 4 atoms of hydrogen and 2 atoms of oxygen, and you ended with 4 atoms of hydrogen and 2 atoms of oxygen. 

[image: image2.jpg]hitp:/fwww.personal kent. edu/~cearley/Chem\id/balance/balance.htm





The atoms were rearranged in the chemical reaction above, but they were not created nor destroyed.  No atoms were lost and no atoms were added, so the Law of Conservation of Mass was followed.

When heat is added to a solid and it is converted to a liquid, the number of solid molecules is equal to the number of liquid molecules.  An atom or molecule may change its phase of matter with the addition or subtraction of heat, but it did not disappear.

Balancing Chemical Equations
A ‘balanced’ chemical equation means that you have the same number of atoms on both sides of the chemical equation arrow.

When you balance a chemical equation, you are following the Law of Conservation of Mass because you are not creating, nor are you destroying, mass. 

There are some simple rules to follow so that you can balance a chemical equation;

1. make sure the chemical formulas for your reactants and products are correct 

2. choose an element that occurs only once in the reactants and in the products (if possible) 

3. change the coefficients (the numbers in front of the molecules) of the molecules that have the element you selected, so that that the amount of that element is the same on both sides of the arrow 

4. repeat step 2., choosing the next ‘easier’ element to balance, and repeat step 3. until the entire equation is balanced 

For example, let’s look at the reaction where hydrogen gas and chlorine gas are converted to hydrochloric acid:

H2 + Cl2 –› HCl
The chemical formulas of all reactants and products are correct, so we’ll move on to step 2) and choose the ‘easiest’ element, which could be hydrogen (H) in the products.

We must put a 2 in front of the HCl of the products to balance the element H. (This balances the element of Cl at the same time!).

H2 + Cl2 –› 2 HCl
Our final chemical equation is indeed balanced because we have satisfied the Law of Conservation of Mass by having the same number of elements (a total of  2 atoms of H and Cl ) on both sides of the arrow.

One more thing…
Each compound needs to be followed by the state of matter that it is found in.

(g) gas 

(l) liquid 

(s) solid 

(aq) aqueous (water solution)  

-  This is how ionic compounds will usually be found when you want them to react.
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Example

 CO(g) + O2(g) ( CO2(g) 
 HgO(s) ( Hg(l) + O2(g) 
AgNO3(aq) + NaCl(aq) ( AgCl(s) + NaNO3(aq)
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