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What is a chemical reaction ?

A chemical reaction is a change in which one or more kinds of matter are transformed into one or more new kinds of matter. When a chemical reaction happens we may see one or more of these signs:

1) heat evolution( reaction vessel feels warm)

2) Heat loss (reaction vessel feel cool)

3) Light emission or absorption

4) Formation a solid

5) Formation a gas

6) A change in color

Chemical equation:

We use a chemical equation to identify reactants and products. All materials in left side are reactants and all materials in right side are products.

Balancing a chemical equation :

Total mass of substances before reaction = Total mass of substances after reaction  

( Lavoisier), this law allow us to balance a chemical equation. The number of atoms of each element  must be the same  in the left and right sides, for doing this :

1) Balance the number of metal atom 

2) Balance the number of nonmetal atom

3) Balance the hydrogen and oxygen atoms

Example :

NaCl + H2SO4                                   Na2SO4 + HCl

First, balance Na, we have two Na right side, thus we have to put 2 coefficient for Na in left side: 

2 NaCl + H2SO4                               Na 2 SO4  + HCl  

S atom already is equal in two sides.We have two Cl atoms in left side but one Cl atom in right side, this means we need to put 2 coefficient for Cl in right side:

2 NaCl + H2 SO4                  Na 2 SO4 + 2 HCl   

oxygen and hydrogen atoms are equal in two sides.

Types of Chemical Reactions :

1) Combination : Two substances chemically combine to form a third.

A + B                C      Example :     N2 +3 H2                         2 NH3

2 ) Decomposition : A single compound breaks up into two or more  new substances.      

 A                     B + C       Example :                 Hg O                 Hg + ½  O2

3) Displacement : One element replaces other atom.   Mg + HCl            MgCl2+ H2
4) Exchange : Two compounds exchange parts to form two new compounds:        

CaCl2 + Na2 CO3                                     CaCO3 + 2 NaCl

Catalyst : A substance that it isnot changed by the reaction but causes it to speed up.

2H2(g) + O2 (g)        pt             2H2O (l)      pt is a catalyst.                                                 

 s = solid       g = gas       l = liquid      aq = aqueous (solution)

What information we can obtain from a balanced chemical equation ?

2HCl + Mg                           MgCl2 + H2

1) Reactants : HCl and Mg

2) Products : MgCl2 and H2
3) Number of moles :  2 moles HCl react with 1 mole Mg to produce 1 mole MgCl2 and 1 mole H2
How we can use of these information in our calculations ?

Example 1 : your supervisor asks you to make 9.5g of  MgCl2 using HCl and Mg.
We have to write a balanced equation for this reaction :

  73 g                                            95 g
2HCl + Mg                               MgCl2  + H2

   X g                                            9.5 g
73/ X = 95/9.5                  X=7.3 g HCl
               24g                                         95g
2 HCl + Mg                                       MgCl2 + H

               X g                                          9.5g
24/X = 95/9.5     X= 2.4 g Mg
Example 2:  How many mole HCl we need to make 0.1 mol MgCl2?    
   2mol                    1mol

2HCl                      MgCl2

  X mol                            0.1 mol                                                  
2/X = 1/0.1   X= 0.2 mol HCl
Example 3: How many mol of HCl is needed to produce 20 g of MgCl2?

          2mol                                    95g
         2HCl + Mg                         MgCl2
          X mol                                   20g

2/X = 95/20     X = 0.42 mol HCl
Stoichiometry : This term is derived from the Greek words stoicheion meaning element and metron meaning measure. In chemistry all of calculations that relate quantities of reactants and products are known as stoichiometry. 
                                                            Actual yield

Percent Yield : percent yield =                                              (  100

                                                           Theoretical yield
Limiting Reactant is the reactant that is consumed first and that therefore limits the amount of products that can be formed.
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