ISOTOPES AND IONS . . .

First some definitions:

ATOMIC NUMBER: number of protons in the nucleus of an atom

In a neutral atom, # of protons = # of electrons

ION:  a charged particle (atom that has gained or lost electrons)

Charge on ion = # of protons - # of electrons

Eg.  Find the number of electrons in each of the following:

· Na+1
· Cl-1
Find the charge on an ion containing 8 protons and 10 electrons.  What is this ion?

ATOMIC MASS: total number of protons and neutrons in an atom

To find # of neutrons, take atomic mass – atomic number

How many neutrons in an atom of  2H?

ISOTOPES: are atoms that have the same number of protons, but different numbers of neutrons.  

Atoms with the same atomic number, but different atomic masses. 

Eg.  Carbon – 12 and Carbon – 14 are isotopes

Why are the masses in the periodic table often decimal numbers?

Most elements occur as a mixture of isotopes.  The mass in the periodic table is an average mass of the isotopes.  However, not all isotopes occur in equal abundance.

For example:  A sample of element Z is found to contain 35.5% 102Z and 64.5% 105Z.  What is the average molar mass of the mixture?

Assume you are beginning with 100.0 moles of the mixture

Moles of Z – 102 = 

Moles of Z – 105 = 

Mass of Z – 102 = 

Mass of Z – 105 = 

Total mass of mixture = 

Average molar mass = 

· A simpler calculation is sufficient for most purposes.  

· Assume that you have one mole of “average” atoms, therefore

Average mass = (0.355 x 102) + (0.645 x 105)

