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The Four Elements

All material things are made up of these 

four substances in some proportions. 

They were not thought of as elements in 

the modern sense of the word. "Water" 

could apply to other liquid substances, 

"earth" to any of several solid materials, 

and "air" to any gas. Associated with the 

four primordial substances are four 

primary qualities: heat, cold, moisture, 

and dryness.

In 1624 the French chemist Étienne de 

Clave was arrested because he 

questioned this scheme!

Empedoceles

(c. 490 – 430 BC)

Aristotle

(384 – 322 BC)

http://www.press.uillinois.edu/epub/books/brown/images/fig4.1b.gif


The Atomic Theory

• Dalton's presented his atomic theory in his book « A 

New System of Chemical Philosophy » in 1808.

• He assumed atoms (from the Greek atomos) with a 

certain weight, which are identical for the same 

element.

John Dalton

(1766 – 1844)



Dalton’s Atomic Symbols

Dalton's symbols for the atoms of various elements and their compounds.

HO

and not

H2O !



The Periodic Table – Mendeleev

Dimitri Ivanovitch Mendeleev

(1834-1907)

• Russian chemist who worked in St. Petersburg

• Arranged the 63 known elements into a periodic 

table based on atomic mass, which he 

published in 1869.

• Similar attempts were presented by other 

scientists at around the same time.

• Predicted the existence and properties of new 

elements and pointed out accepted atomic 

weights that were in error.

• His table did not include any of the Noble 

Gases, which had not yet been discovered.



The Periodic Table – Mendeleev



The Periodic Table – Today

Elements are arranged by increasing atomic numbers and not by their weight.



Metals and Non-Metals

Metals tend to lose electrons to attain noble 

gas electronic configuration.

Non-metals tend to gain electrons to attain 

noble gas electronic configuration.



The Pauling Scale of Electronegativity

Electronegativities of the elements. As a general rule, electronegativities decrease from top 

to bottom in a group and increase from left to right in a period of elements. The values are 

from L. Pauling, ‘The Nature of the Chemical Bond’. They may be somewhat different from 

values based on other scales.



Ionic vs. Covalent Bonds

Percent ionic character of a chemical bond as a function of electronegativity difference.



Some Representative Atomic & Ionic Radii



Summary of Trends in the Periodic Table


