Atomic, Molecular and
Formula Mass

24. 1.7 Defining the Mass Scale from Atoms to Compounds

Atomic Mass Molecular Mass Formula Mass




The Problem: Why Relative Masses? A
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Absolute Mass (H atom) I — ' =
= 1.6736 x 10"-24 g Because atoms are extremely small,

19th-century scientists had to determine
the mass of one atom relative to another
rather than weighing them directly.
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Relative Standard

Absolute mass is impractical. We use relative masses to make microscopic

calculations manageable at a macroscopic scale.



The Standard: Carbon-12 Roadmap
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F Formula Bank

1 amu (or 'u') = 1/12 mass
————————— of C-12 atom

1 amu = 1.66056 x 107-24 ¢

Pre-1961:
Hydrogen
Standard

1961 - Present:
Carbon-12
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Standard
(Unified Mass ‘u’)

(Mass =1
arbitrarily)
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Taxonomy of Chemical Mass A

) Average Molecular
Atomic Mass " d Formula Mass
Atomic Mass Mass
] . Element with Discrete covalent : .

Entity Type Single atom isotolls G 3D Ionic Lattices

: Sum of atomic
Calculation Relative to Mi;"; :fﬁgiﬁzﬁ:l Sum;;:tir:lc masses in simplest
Method 171e L 22 ratio (empirical

Abundance) molecule ﬁnrmula)
1[°
Example 12(%;&2{% : - (1“23t0u11:1a1u) = || CH4 = 16.043 u || NaCl = 58.5 u




Structural Reality Dictates the Term A

. : No single discrete molecule exists. We must use t
Diserete Entity <> Melecutar Magsrt 18,02 u) “ simplest ratio formula = Formula Mass (58.5 u)




Mini Application: Categorize the Entity A
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12C (98.9%) + 13C (1.1%)

Average Atomic
Mass
(12.011 u)

Molecular Mass Formula Mass
(16.043 u) (58.5 u)




The Ultimate Mass Decision Tree T‘%

©,

What microscopic particle

are you measuring?

A single specific A bulk element with A substance forming A continuous 3D
atem? naturally occurring discrete, separated lattice with no discrete
' isotopes? molecules? molecules?

Average Atomic Mass Molecular Mass

The term you use is entirely dependent on the physical reality of the particle structure.
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