Relative Formula Mass

Molecular Mass
· The lightest atom in nature is the hydrogen atom. For convenience, we assign to the “lightest” atom a mass equal to 1 atomic mass unit.

· The symbol for “unified atomic mass unit” is u

· The next lightest atom, is 4 times heavier than hydrogen, we assign helium a mass equal to 4u

· If we continue this way, the Periodic table can provide us with the molecular mass of any element or compound


We call the mass of a molecule its “molecular mass” when the mass is given in unified atomic mass units


Example: What is the mass of a hydrogen chloride molecule, HCl?
Atomic mass of H = 1.0u
Atomic mass of Cl = 35.5u
Therefore the mass of HCl = 1.0 + 35.5 = 36.5u

Example: What is the molecular mass of a sulphuric acid molecule, H2SO4?

Since H2SO4 = 2 H atoms + 1 S atom + 4 O atoms, then:
	Molecular mass of H2SO4 = 2 x atomic mass of H = 2 x 1.0   = 2.0u
					    + 1x atomic mass of S = 1 x 32.1  = 32.1u
					    + 4 x atomic mass of O = 4 x 16.0 = 64.0u
											   = 98.1u



B. Moles and Molar Mass

One molecule of hydrogen, H2, reacts with one molecule of bromine Br2 to form two molecules of hydrogen bromide HBr:

  H2  +   Br2     2HBr
(2u) + (160u) = (2 x 81u)

Although we have decided that 1 atom of H should be assigned a mass of 1 u, we have not yet determined the actual mass of an atom of H, expressed in grams. To determine the mass of a H atom we need to know how many atoms of H are contained in 1.00g of H atoms

Experimentally it is found that:
	1.00g of Hydrogen contains 6.02 x 1023 atoms

We can now make comparisons based on the following table:
Substance			      mass				mass
			(unified atomic mass units)			(grams)

H				1	  	take 6.02x1023	   	  1	
H2				2				   	  2
Br2				160   		of atom or molecule	160


Avogadro’s number = 6.02 x 1023


In the same way that “12” of anything is called a “dozen”, we define:

A MOLE (mol) of anything is Avogadro’s number of it


The MOLAR MASS of an atom (or a molecule) is the mass of 6.02 x 1023 atoms (or molecules)


