The Periodic Table

1860’s
Scientists knew some of the chemical and physical properties of over 60 different elements.

- at the time there was no general system of organizing the elements.

Organizing the Elements
To find a way to organize the elements it was important to study the properties of the elements.

Recognizing a Pattern

Dimitri Mendeleev- Russian scientist
- one of the first to successfully design a way  

  of organizing the elements.

· studied properties and looked for patterns

· found that if elements were listed by increasing atomic mass, certain properties appeared at certain intervals within the list.

1869- Mendeleev published first periodic table

• elements were arranged in rows by increasing   

   atomic mass.
· he started a new row each time the chemical properties of the elements repeated

· when he organized the table he left gaps in the list.

· He used his list to construct a table and included these gaps

· Predicted that new elements would be discovered that would fill the gaps

· Used the position of the element to predict some of the properties

(  
Mendeleev is considered the father of the Periodic Table.

Changing the Arrangement:

As scientists learned more about the structure of the atom they improved Mendeleev’s table.

· about 40 years after Mendeleev published his table, Henry Mosely arranged the elements by atomic number NOT mass number.

· Most elements didn’t change positions

· This new arrangement fixed the few discrepancies that existed in Mendeleev’s Table.

The modern Periodic Table organizes elements by atomic number.

· elements that have similar properties occur at regular intervals.

· This is known as the PERIODIC LAW.

Parts of the Periodic Table

The periodic table can be broken down into 2 basic categories….Periods and Groups (
Periods:

· each row of the Periodic Table is a period.

· There are 7 periods in the table.
· as you move left to right across a period properties change.
Ex.  Reactivity and conductivity change and elements become LESS metallic
Groups:

· each column of the Periodic Table is a group

· all elements in a group have similar properties.
Exploring the Periodic Table

Why is neon unreactive and sodium extremely reactive?

· these properties are related to the number of electrons.

The Role of Electrons

We know the periodic table is arranged by atomic number and atomic number tells how many protons are in an element.

Remember that for NEUTRAL atoms…

Protons = Electrons

 Why are electrons so important?

1. The periodic trends in the table are a result of electron arrangement.

· specifically determined largely by the number of valence electrons.

(electrons in the outer shell)

The number of valence electrons determines many of the chemical properties of the element.

· Elements in a group have similar properties because they have the same number of valence electrons.

2. An element’s location in the Periodic Table is related to electron arrangement.

· you can determine how the electrons arranged if you know where it is on the table.

· Look at the location and count the valence electrons in each of the orbitals.

· Label the orbitals on your Periodic Table.

· s-orbital  
=  2 electrons

· p-orbital  
=  6 electrons

· d-orbital
=  10 electrons

· f-orbital
=  14 electrons

3. Ion Formation

Atoms whose outer “s” & “p” orbitals are not filled may undergo a process called  ionization.
Ionization:  the process in which atoms gain or lose electrons so they have a filled outermost shell.

A happy atom is a stable atom!  (
Stable atoms have a filled outer shell!  (
Happy Atoms have 8 electrons in the outermost shell…8 is the magic number!

· remember that atoms gaining or losing electrons are ions (unequal protons and electrons.)

Types of Ions:

Cations:  an atom that has lost electrons to have an overall positive charge.

Anions:  an atom that has gained electrons to have an overall negative charge.

For some elements, you can tell what ion will form by looking at what group it’s in on the table.


Group 1 elements form +1 cations.

· easy to lose 1 valence electron so these elements are very reactive.

Ex.  Potassium would ionize to K+1
Group 17 elements form -1 anions

· easy to gain 1 electron so these elements are also very reactive.

Ex.  Chlorine would ionize to Cl-1
How are Elements Classified?


We know elements within a group have similar properties.

In addition to being organized into the 18 groups on the Periodic Table they are further classified into 3 main categories:
 

Metals


Nonmetals


Semiconductors (Metalloids)

· elements in each of these categories have similar properties.

· Most elements are metals.

· Most metals are shiny solids that can be stretched and shaped and are good conductors of heat and electricity 
(ex.  Gold, Platinum, Copper)

· All nonmetals (except Hydrogen) are found on the right side of the Periodic Table.  (ex.  Carbon, Oxygen Helium)

· Nonmetals can be solids, liquids or gases.

· Solid nonmetals are usually dull, brittle and poor conductors.

· Many nonmetals are insulators

Insulator:  material that does not conduct heat or electricity.
· Some elements can conduct electricity only under special conditions.
· These are the semiconductors (also called metalloids)
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« Metals are good conductors
of heat.

« Metals are ductle (easily drawn

to thin wires) and malleable

(easily shaped or formed).

« Most metals are shiny.

« Nonmetals are poor conductors of
electricity.

« Nonmetals are poor conductors
of heat.

« Nonmetals are not malleable or
ductle.

« Most nonmetals are not shiny.

« Semiconductors share properties
with metals and nonmetals.

+ Semiconductors can conduct elec-
tricity under certain conditions.

+ Semiconductors are the main
components of chips in computers
and in other electronic devices.
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