


Introduction

s You learned that elements are composed of atoms 
with unique combinations of protons, neutrons, and 
electrons.

s What do atoms and elements have in common?

s How are the atoms in the element carbon different 
than those in the element helium?



Introduction

s Scientists have now discovered 
118 distinct elements in the 
Universe.

s Each of these elements is 
composed of atoms with their 
own unique combination of 
protons, neutrons, and 
electrons.

s Knowing that there is only a few elements, what 
does that tell you about the matter around you?



Discovering and 
Classifying Elements

s Long ago, craftspeople made 
tools and jewelry with gold, 
silver, copper, iron, and other 
materials.

s They came to know the properties of each material 
very well.

s They understood how each material reacted with 
other materials.

s They knew the temperatures at which materials 
melted and evaporated and whether they could be 
bent or stretched.



Discovering and 
Classifying Elements

s These ancient craftspeople were not chemists as we 
think of them today.

s They did not use the scientific process to study the 
materials they were using.

s Many of them did not share
their discoveries.



Discovering and 
Classifying Elements

s Before the advent of modern science, alchemists
were people interested in the properties of certain 
materials.

s They studied how materials changed in certain 
conditions.

s Their goal was to change one 
material, such as the inexpressive 
element lead, into another 
element, like the precious metal 
gold.



Discovering and 
Classifying Elements

s We now know that this would 
require changing the atomic 
structure of these elements, a 
feat far beyond the technology 
of that time or even of our own 
time.



Discovering and 
Classifying Elements



Seeing Patterns and 
Making Groups

s Although alchemists were not scientists, they did 
observe that certain materials had similar properties 
and could be grouped together.

s Scientific methods of chemistry 
introduced by Jabir ibn Hayyan in 
the seventh century helped bring 
about the discovery of the element 
phosphorus in 1649 by Henning 
Brand.

s He kept it secret because he was 
looking for a way to change iron and 
lead into gold.



Seeing Patterns and 
Making Groups

s In 1680, Robert Boyle 
discovered phosphorous and 
made the news public.

s It was Robert Boyle who first 
defined an element as a 
substance that cannot be 
broken down into a simpler 
substance by a chemical 
reaction.

s Robert Boyle is often considered the father of 
modern chemistry.



Seeing Patterns and 
Making Groups

s By 1789, when Antonie-Laurent de Lavoisier 
published the first chemistry textbook, he was able 
to list 33 elements. 

s He grouped the elements as gases, metals, 
nonmetals, and earths.



Seeing Patterns and 
Making Groups

s As more and more elements were discovered and 
their chemical properties were compared, chemists 
continued to see patterns in their properties.

s They noticed a relationship between the atomic 
structure of elements and their chemical properties.



Seeing Patterns and 
Making Groups

s It was observed that certain elements could be 
grouped into triads, or groups of three based upon 
their chemical properties.

s For example, iron, cobalt, and nickel make up the 
iron triad.



Seeing Patterns and 
Making Groups

s Copper, silver, and 
gold  are metals.

s They are shiny, 
malleable, and good 
conductors of heat
and electricity.

s These share properties are one reason the elements 
are ordered by atomic mass, which is the total mass 
of all the protons and neutrons in the nucleus.



Seeing Patterns and Making 
Groups: A Periodic Table

s Russian professor Dmitri Ivanovich Mendeleev 
created a table of elements organized by atomic 
mass.

s Mendeleev’s table showed the elements and the 
relationship between them.

s It even allowed him to 
predict the existence of 
elements that had not 
yet been discovered.



Seeing Patterns and Making 
Groups: A Periodic Table

s Mendeleev’s table and today’s use chemical 
symbols. A chemical symbol may be either one 
capital letter or a combination of one capital and one 
lowercase letter for the name of an element.

s Some chemical symbols, like hydrogen 
(H), are easy to figure out.

s Other symbols are harder to 
understand because they refer to 
older names or a different language, 
like Greek or Latin, for the element.



Seeing Patterns and Making 
Groups: A Periodic Table

s For example, Fe, the symbol for iron, is derived from 
the old Latin name for the element iron, ferrum. 

s Look at the image. What information does the it 
provide about the element hydrogen?



Genius of Mendeleev's 
Periodic Table


