
Chem 103, Section F0F

Unit I - An Overview of Chemistry

Lecture 3

• The chemist’s view of matter: atoms, elements, 
compounds & mixtures.

• Some observations that led to the atomic view of 
matter

• Dalton’s postulates for the atomic view of 
matter

Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
History:

• Throughout their history, humans have been interested in 
what makes up the world around them.
- Early theories had the world made up of basic “elements” such as 

earth, water, air and fire.

• Ancient Greeks were particularly fascinated by these 
questions.
- Democritus (460-470 BC) asked what would happen if you continued 

to divide an object in half

! He proposed that you would eventually reach a point where the object 

could no longer be divided.

! He referred to what was left as an “atom”, which means “uncuttable” 

- Aristotle (384-322 BC) did not accept the concept of an atom.

! His influence held sway for the next 2000 years
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
History:

• 17th Century

- Robert Boyle (1627-1691) Irish-born alchemist was 
studying the transmutation of “elements”. 

! He observed that and “element” is composed of 
“simple Bodies, not made of any other Bodies, of 
which all mixed Bodies are compounded, and into 
which they are ultimately resolved.”

- This sound remarkably like our current definition of 
an element.

! Like you did in lab last week, Boyle also studied 
gases.
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
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Boyle’s
Law

Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
History:

• 18th Century

- Antoine Lavoisier (1743-1794) carefully studies the 
masses of substances as they combined.

! In Lecture 1, we discussed how this disproved the 
phlogiston theory of fire and lead to the discovery of 
oxygen.

- Others also began looking carefully at ratios with which 
substances combined
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
History:

• 19th Century

- John Dalton (1766-1844) reintroduced the atomic 
theory of matter with his postulates.
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
History:

• 19th Century

- John Dalton (1766-1844) reintroduced the atomic 
theory of matter with his postulates.
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
Matter can be classified into three types, based on their 
atomic makeup:

Elements

• Matter composed of only one type of atom.

Compounds

• Matter composed two or more different elements that are 
chemically bound together and do not vary in composition

Mixtures

• Matter composed two or more different elements or compounds 
that can vary in their parts by mass.

Elements represent one example of a substance, which is 
matter whose composition if fixed

8

Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
Elements and compounds represent are substances, whose 
composition is fixed.

• Every substance has a unique set of chemical and physical 
properties.

• The properties of compounds are distinct from those of the 
elements from which they are made.

Mixtures are composed of more than one substance.

• The physical and chemical properties of mixtures do reflect 
those of the elements and compounds from which they are 
made.
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
A molecule is the smallest unit of a substance that displays 
the chemical and physical properties of that substance.

• Molecules contain two or more atoms chemically bonded 
together.

- For elements, all the atoms in a molecule are the same type.

- For compounds, the molecules are made up of at least two different 
types of atoms.

- All molecules of a substance have identical compositions

• Some elements are made up of single atoms instead of 
molecules.
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
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Lecture 3 - Atoms, Elements, Compounds & 

Mixtures
An ammonia molecule:
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ammonia, NH3

Ammonia is 14 parts N and 3 parts H by mass
1 N atom has 14 times the mass of 1 H atom

Therefore, amonia has 1 N atom for every 3 H atoms



Lecture 3 - Observations Leading to Atomic 

View
Mass Conservation (Developed in 18th Century)

• The total mass of substances does not change during a chemical 
reaction.

• Matter cannot be created or destroyed.
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Lecture 3 - Observations Leading to Atomic 

View
Definite Composition (Developed in 19th Century)

• No matter what its source, a particular compound is composed of 
the same elements in the same parts (fractions) by mass.
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Lecture 3 - Observations Leading to Atomic 

View
Multiple Proportions (John Dalton, 19th century)

• If elements A and B react to form two compounds, the different 
masses of B that combine with a fixed mass of A can be expressed 
as a ratio of small whole numbers.
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2.66 g oxygen/g carbon in II

1.33 g oxygen/g carbon in I
=

2

1

Lecture 3 - Dalton’s Postulates (Theory)

Postulates of the Atomic Theory:

1. All matter consists of atoms, tiny indivisible particles of an 
element that cannot be created or destroyed.

2. Atoms of one element cannot be converted into atoms of 
another element. In chemical reactions, the atoms of the 
original substances recombine to form different 
substances.

3. Atoms of an element are identical in mass and other 
properties and are different from atoms of any other 
element.

4. Compounds result from the chemical combination of a 
specific ratio of atoms of different elements.
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Multiple
Proportions

Definite
Composition
Conservation

of Mass

Lecture 3 - Dalton’s Postulates

Molecules are represented in different ways
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CO CO2

C O C OO

Unit I - Up Next

• Some observations that led to the nuclear model for the 
structure of the atom

• The modern view of the atomic structure and the elements

• Arranging the elements into a (periodic) table
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The End


