Guide to Molecular Weight and Stoichiometry

Molecular Weight:

Molecular weight = sum of the atomic weights of all atoms in a molecule.  Its units are g/mole.

To calculate molecular weight, 

1) count how many of each type of atom there are in the molecule. 

2) add up the atomic weights for all atoms  (atomic weights are on the periodic table)
Example:  N2O  molecular weight = 2(14) + 16 =  44 g/mole

(The atomic mass of N is 14 g/mole, and the atomic mass of O is 16 g/mole.)

Converting from grams to moles:   (of same compound)
1) You must first calculate the molecular weight (for molecular or covalent compound) or formula weight (for ionic) of the compound.

2) Set up a conversion:

    




given # grams   
1 mole        =    # of moles







MW grams



3)  Notice:  this means you will be dividing the grams given, by the molecular weight of the compound.  The answer will be in moles, since grams cancel.

Example:  
If you have 100 g nitric acid (HNO3), how many moles is that?




MW= 1 + 14 + 3(16) = 63 g/mole




100 g HNO3
1 mole HNO3   =   1.59 moles HNO3





63 g HNO3
Converting from moles to grams:   (of same compound)
1) You must first calculate the molecular weight of the compound.

2) Set up a conversion:

    


given # moles   
MW
grams    =    # of grams







1 mole

3) Notice:  this means you will be multiplying the given number of moles by the molecular weight of the compound.  The answer will be in grams, since moles cancel.

Example:  If you have 2.00 moles H2SO4, how many grams H2SO4 is that?  

MW = 2 + 32 +4(16) = 98 g/mole

2.00 moles
98 grams   =  196 grams H2SO4





1 mole


Using Chemical Equations:  Stoichiometry

A balanced chemical equation tells you the proportions by which the reactants combine.  It also tells you the relationship between the quantity of the reactants and the amount of product.

3Fe   +   2O2   (   Fe3O4


Moles of one reactant/product to moles of another reactant/product:  

When given an amount for one reactant and asked how many moles of the other reactant will be needed....  If you are given an amount in grams, convert to moles (see reverse).

1)  Set up a conversion, using the coefficients in the balanced chemical equation.



 

given # moles known compound  coefficient moles unknown compound  =    # of moles of





coefficient moles known compound
“unknown” compound



2) So you will be multiplying the number of moles for one reactant times the coefficient for the other reactant and then dividing by the coefficient for the first reactant.  Moles of “known” compound cancel, leaving you with moles of “unknown” compound.

Examples:

1) Use the chemical equation at the top to calculate:

If you have 4.75 moles Fe, how many moles of O2 will it take to react it?



4.75 moles Fe
2 moles O2   =  3.17 moles O2




3 moles Fe

2) Use the chemical equation:   2NH4Cl   +   Pb(NO3)2   (  2 NH4NO3   +   PbCl2
to calculate how much lead nitrate [Pb(NO3)2 ] would be needed to react completely with 25 moles of ammonium chloride [NH4Cl]?



25 moles NH4Cl
1 mole Pb(NO3)2  =  12.5 moles Pb(NO3)2   






2 moles NH4Cl

number of grams you are converting from





the molecular weight of the compound





number of moles you are converting from





the molecular weight of the compound





The numbers in front of each compound/element are called “coefficients”.  They tell the proportions by which compounds combine and are formed.  If there is not a number shown (as for Fe3O4) then the coefficient = 1.





number of moles for the compound you know





the number in front of the known compound in the equation





the number in front of the compound your calculating for
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