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Atomic Mass
Micro World

atoms & molecules
Macro World

grams
Atomic mass is the mass of an atom in 
atomic mass units (amu)

By definition:
1 atom 12C “weighs” 12 amu

On this scale
1H = 1.008 amu

16O = 16.00 amu
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Atomic Mass (1)
The average atomic mass is the weighted 
average of all of the naturally occurring 
isotopes of the element. 
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Atomic Mass on the Periodic Table
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The Mole
The Mole (mol): A unit to count numbers of particles

Dozen = 12

Pair = 2

The mole (mol) is the amount of a substance that 
contains as many elementary entities as there are 
atoms in exactly 12.00 grams of 12C

1 𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑁𝑁𝐴𝐴 = 6.0221415 × 1023

Avogadro’s number (NA)
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Molar Mass
Molar mass is the mass of 1 mole of in grams

eggs
shoes
atoms

1mole 12C atoms = 6.022 × 1023 atoms = 12.00g

conversion factor
1 12C atom = 12.00 amu

1mole 12𝐶𝐶 atoms = 12.00 g 12𝐶𝐶

1 mole lithium atoms = 6.941 of Li

For any element
atomic mass amu = molar mass(gram)
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Molar Mass
Molar mass is the mass of 1 mole of in grams

eggs
shoes
atoms

For any element
atomic mass amu = molar mass(gram)

1 mole of atoms = 6.022 x 1023 atoms = atomic mass(in grams) 

conversion factor for ANY element



Example 3.2

Helium (He) is a valuable 
gas used in industry, low-
temperature research, 
deep-sea diving tanks, and 
balloons. 

How many moles of He 
atoms are in 6.46 g of He?

A scientific research helium balloon.



Example 3.2 (1)
Strategy 
We are given grams of helium and asked to solve for moles of 
helium.

What conversion factor do we need to convert between grams 
and moles? 

Arrange the appropriate conversion factor so that grams cancel 
and the unit moles is obtained for your answer.



Example 3.2 (2)
Solution
The conversion factor needed to convert between grams and 
moles is the molar mass. In the periodic table (see inside front 
cover) we see that the molar mass of He is 4.003 g. This can 
be expressed as

1 mol He = 4.003 g He

From this equality, we can write two conversion factors

1mol He
4.003 g He and 4.003 g He

1mol He

The conversion factor on the left is the correct one. 



Example 3.2 (3)

Grams will cancel, leaving the unit mol for the answer, that is,

6.46 g He ×
1 mol He

4.003 g He = 1.61 mol He

Thus, there are 1.61 moles of He atoms in 6.46 g of He.

Check 
Because the given mass (6.46 g) is larger than the molar mass 
of He, we expect to have more than 1 mole of He.



Example 3.3

Zinc (Zn) is a silvery metal 
that is used in making 
brass (with copper) and in 
plating iron to prevent 
corrosion. 

How many grams of Zn are 
in 0.356 mole of Zn?

Zinc

End 8/23 9 am class
End 8/23 10 am class
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