


 “grams” is too big a unit; 

the numbers are too small.

Measuring the mass
of atoms

We need a more 
convenient unit. 



The (unified) Atomic Mass Unit (u):

1 u ≈ 1.66 × 10−24 g

1/12th the mass of a carbon-12 atom C6
12

C
12

C
12 Carbon-12 atom

(also used: 12 amu or 12 Da) 

Mass = 12 u
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 Protons & neutrons each have a mass of approximately  1 u 

 An atom of oxygen-16 has a mass of approximately 16 u 

 An atom of hydrogen-1 has a mass of approximately

 An atom of carbon-12 has a mass of 12 u 

1 u 

 An atom with 3 protons and 4 neutrons has a mass of approximately 7 u 

 An atom of potassium with 20 neutrons has a mass of approximately

 An atom of potassium with 22 neutrons has a mass of approximately

39 u 

41 u 



80 of the known chemical elements have at least 1 stable isotope  

54 of these elements have 2 or more stable isotopes

There are currently 118 named chemical elements on the Periodic Table. 



• There are two stable isotopes of chlorine:   chlorine-35 & chlorine-37.

54 of these elements have 2 or more stable isotopes

• Since these two types of chlorine atoms have different masses, 
it is useful to describe the average mass of a chlorine atom.

Example 1 (Chlorine):

Cl
35

17

Cl
37

17

• Chlorine-35 atoms have a mass of approximately  _____35 u.

• Chlorine-37 atoms have a mass of approximately  _____37 u.

• 76% of chlorine atoms have 18 neutrons (chlorine-35).

• 24% of chlorine atoms have 20 neutrons (chlorine-37).

Calculate the average mass of a chlorine atom.



• There are two stable isotopes of chlorine :   chlorine-35 & chlorine-37.

Cl
35

17 Cl
37

17

Mass ≈ 35 u

76% of chlorine atoms 24% of chlorine atoms

Calculate the average mass of a chlorine atom.

Average atomic mass 0.76 35 u + 35.48 u

Mass ≈ 37 u

(a.k.a. Atomic mass / Atomic weight)

0.24 37 u ==





Atomic mass

Chemical symbol



Complete the following table, then calculate the average atomic mass of copper.

Average atomic mass = 0.6915 63 u + 0.3085 65 u = 63.62 u

Example 2 (Copper):

• There are two stable isotopes of copper.

• 69.15% of copper atoms contain 34 neutrons in the nucleus.

• The remaining copper atoms have a mass number of 65.

Copper, Cu

Atomic 
Number

# Neutrons
Mass 

Number
Relative 

Abundance

29 34 63 69.15%

29 36 65 30.85%



Example 3 (Copper / using more accurate masses):

The atomic masses calculated so far (examples 1 & 2) do not exactly match the values 
appearing on the periodic table.

masses of the isotopes.

This is because we approximated the mass of the isotope by using the mass number; 

close, but we could be more accurate if we were given more accurate values for the 



Copper, Cu

Atomic 
Number

# Neutrons
Mass 

Number
Isotope 

mass
Relative 

Abundance

29 34 63 62.930 u 69.15%

29 36 65 64.928 u 30.85%

Average atomic mass ≈ 0.6915 62.930 u + 0.3085 64.928 u = 63.546 u

Example 3 (Copper / using more accurate masses):





Atomic mass




