Mole Concept

Masses of an Element

The average atomic masses of the elements are given on the periodic table.  For example, the average mass of one iron atom is 55.8 u, where u means “atomic mass units.”  Why are these atomic masses averages? __________________________________________________________

The atomic mass unit is defined so that the atomic mass of one atom of the most abundant isotope of carbon is exactly 12 u.  

Atomic masses of all other elements are then compared to this standard.  

Therefore, the average atomic masses of the elements are often referred to as relative atomic masses.

What is meant by the term “relative”? ___________________________________________________________






The Mole 
Why are M & Ms sold in a package rather than individually?

List other items we package and then refer to as a package rather than the individual item:

100 pennies = 

2 socks = 

12 eggs =

A chemist does the same thing with atoms!  Why?

A chemist’s package is a mole.

1 mole = 6.02 x 1023 particles.

6.02 x 1023 is called Avogadro’s number.

How Much?  How Many?  

Counting Particles of Matter

Knowing the relative mass of an individual atom is of little practical use to a chemist.   Why?

How then do chemists determine the number of particles of matter in a given sample?
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It has been experimentally determined that when one measures out the mass of an element equal to its average atomic mass, the number of atoms contained in the sample is equal to 6.02 x 1023 atoms.  

In a “package” 6.02 = 10 23 atoms equals one mole.

6.02 x 1023 atoms = 1 mole = Avogadro’s number

Grams                           Moles                             Atoms


Examples.

1. How many atoms in 400.0g of sulfur?

2. What is the mass of 1.2 x 1024 atoms of magnesium?
3. What is the mass of 2.5 moles of oxygen atoms?

Molar Mass of a Compound
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	Compound


	Baggie
	Baggie 

+

compound
	Compound
	Number of

Formula units

	NaHCO3
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Predict the molar mass of the three compounds in the table above.

1. NaHCO3 ____________________

2. (NH4)SO4​  _____________________

3. KNO3______________________

On what criteria did you base your prediction?_

Examples

1. Calculate the formula mass of NaHCO3.

2. Calculate the formula mass of CaCO3.

3. Calculate the formula mass of KNO3.

4. Calculate the formula mass of barium nitrate.

Grams                           Moles                             molecules or formula units


5. Given 18 grams of water, how many molecules do you have?

6. What is the mass, in grams, of 1.2 x 1024 formula units of sodium chloride?

_____ magnesium atoms _____g





Two carbon atoms = _____g





Two oxygen atoms = _____g





____ sulfur atoms = ______g





One aluminum atom = _____g





_____ beryllium atoms = _____g





Avogadro’s #


6.02 x 1023 atoms/mole





From periodic table


g/mole





Avogadro’s #


6.02 x 1023 atoms/mole





From periodic table


g/mole








