
[3.4] The Periodic Table and 
Periodic Trends



Father of the Periodic Table

• Dmitri Mendeleev:  Scientist who did a lot of work in the development 
of the modern periodic table

• Early periodic tables were arranged by atomic masses but Mendeleev 
was the first to arrange it by atomic numbers (number of protons) 
which became the modern periodic table



The Periodic Table

The periodic table can be divided into metals, non-metals & 
metalloids



Metals
• Found on the left & middle of the periodic table

• Shiny, metallic lustre

• Good conductors of heat and electricity.

• Usually flexible when in sheet form

• Malleable & ductile

• Solid at room temperature (except Hg) because of high melting point
and boiling point



Non-metals
•Found on the right side of the periodic table

•Solids are dull to lustrous

•Poor conductors of heat and electricity

•Gas, liquid or brittle solids at room temperature 



Metalloids
• Includes B, Si, Ge, As, Sb, Te, Po

•They are the elements found along the stair-step line that 
separates the metals & non-metals

•Metalloids are also known as "semiconductors" 

•Metalloids have properties of both metals & non-metals



Introduction to the Periodic Table

•The periodic table is organized into vertical columns (group or 
family) and horizontal rows (period)

•Each group/family share similar chemical and physical
properties 



Group 1: Alkali Metals
• Found in the first column of the periodic table

• They have one valence electron on their outer energy 
shell

• Most reactive metals & react violently with water

• They are never found as free elements in nature.  
They are always bonded with another element
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Group 1: Alkali Metals
• Most reactive metals & react violently with water



Group 2: Alkaline Earth Metals
• Found in the second column of the periodic table

• They have two valence electrons on their outer most energy shell

• They are also very reactive, but not as reactive as alkali metals

• They are never found free in nature.  They are always bonded 
with another element



Group 17: Halogens
• Found in the seventeenth column of the periodic table

• They have seven valence electrons in their outer most 
energy shell

• They are the most active non-metals & are never found 
free in nature



Group 18: Noble Gases
• Found in the eighteenth column of the periodic table

• They have eight valence electrons in their outer most energy 
shell

• They are very stable and do not react with other elements 
(sometimes referred to as inert)



What are Periodic Trends?

Periodic Trend: A general pattern that can be observed by looking at the 
arrangement of the elements on the periodic table.

Periodic Trends:

1. Atomic Radius

2. Ionization Energy

3. Electron Affinity

4. Electronegativity

5. Electrical Conductivity



Atomic Radius

Atomic Radius: the size of an atom.  It is the distance from 
the nucleus to the outermost electron.

1. Atomic radius increases as you go from top to bottom

• Electrons fill energy shells that are further away from the 
nucleus, making the atom bigger

2.   Atomic radius increases as you go from right to left

• Electrons fill up the same energy shell but number of 
proton increases, pulling the electrons closer to the 
nucleus



Atomic Radius
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Think, Pair & Share
How do you think the size of the Cation will be different from the same element’s neutral atom? 

How do you think the size of the anion will be different from the same element’s neutral atom?
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Think, Pair & Share
How do you think the size of the Cation will be different from the same element’s neutral atom? 

How do you think the size of the anion will be different from the same element’s neutral atom?

Cation: Will lose electrons and therefore will 

have a smaller radius 

Anion: Will gain electrons and therefore will 

have a larger radius 



Ionization Energy

Ionization Energy: The amount of energy needed to remove the 
outermost electron

1. Ionization energy increases as you go from bottom to top

• As you go from bottom to top, the atomic size decreases so the 
electrons are closer to the nucleus.  Therefore, it is harder to remove

2.   Ionization energy increase as you go from left to right

• As you go from left to right, the atomic size decreases so the electrons 
are closer to the nucleus.  Therefore, it is harder to remove



Ionization Energy

• The energy needed to remove the outermost electron



Ionization Energy



Think, Pair & Share
How do you think ionization energy of a metal affects how reactive it is?



Think, Pair & Share
How do you think ionization energy of a metal affects how reactive it is?

The lower the ionization energy, 

the more reactive the element 

will be. Think about Alkali metals.  



Electron Affinity

Electron Affinity: The likelihood of an atom to gain an electron

1. Electron affinity increases as you go from bottom to top

• As you go from bottom to top, the atomic size decreases so the 
electrons are closer to the nucleus.  Therefore, it is easier to add an 
electron

2.   Electron affinity increases as you go from left to right

• As you go from left to right, the atomic size decreases so the electrons 
are closer to the nucleus.  Therefore, it is easier to add an electron



Electron Affinity

The likelihood of gaining an electron



Electron Affinity



Think, Pair & Share
How do you think the electron affinity of a non-metal affects how reactive it is?



Think, Pair & Share
How do you think the electron affinity of a non-metal affects how reactive it is?

• Reactivity increases from bottom to top 

because the atomic radius decreases from 

bottom to top and so the valence shell is 

closer to the nucleus.  

• This makes smaller atoms have higher 

electron affinity, and increasing their 

reactivity.



Recall: Electronegativity
•Electronegativity: the tendency of the atom to attract electrons from a neighboring atom 

• Electronegativity increases as you go from bottom to top

• Electronegativity increases as you go left to right



Think, Pair & Share
How is electronegativity related to ionization energy?



Think, Pair & Share
How is electronegativity related to ionization energy?

If an atom has a high electronegativity, then that 

atom is highly attracted to its own valence 

electrons. 

As a result, it will take a lot of energy to remove 

its valence electrons and therefore will have a 

high ionization energy.



Recall: Electronegativity



Electrical Conductivity
Electrical Conductivity: The ability of a material to conduct (transport) 
electric current

1. Electrical conductivity increases as you go from top to bottom

• As you go from top to bottom, the atomic size increases & the 
outermost electrons are further from the nucleus.  Therefore, they are 
more easily able to move around & transport electric current

2.   Electrical conductivity increases as you go from right to left

• As you go from right to left, the atomic size increases & the outermost 
electrons are further from the nucleus.  Therefore, they are more easily 
able to move around & transport electric current



Electrical Conductivity



Periodic Trends Summary


