


ATOMIC RADIUS 

o A measure of the size of an 

element’s atoms 

o The mean distance from the 

nucleus to the boundary of the 

surrounding cloud of electrons 

o Range from 30 -300 pm  

    (picometers) 





Atomic Radius Trend: 

 

Increases down a group :  

because atoms get bigger as 

electrons are placed in higher 

energy levels 

 

     

 



Decreases from left to right across 

a period 

 

Because each time an electron is 

added a proton is added as well 

 

The increase in positive charge in 

the nucleus pulls the electron 

closer 







Ionization Energy 

The energy required to remove an 

electron from the atom 

 

Na + energy           Na⁺  +  eˉ 
 
Units: kilojoules per mole   kJ/mol 



Ionization Energy Trend: 

 

Decreases down a group: 

Electrons removed from higher 

energy levels are farther from and 

less strongly bonded to the nucleus 

 

*shielding effect 



Increases from left to right across 

a period 

 

As more protons are added, the 

nuclear charge increases and 

electrons in the same energy level 

are more strongly attracted to 

nucleus 





Group 1 Metals: 

•  have the lowest first 

ionization energy 

•  Lose electrons most easily, 

thus high reactivity 

Noble Gases: 

• Have the highest first ionization 

energies 

• Do not lose electrons easily, thus 

very stable 



Electron Affinity 

 The energy change that occurs 

when an electron is acquired by a 

neutral atom 

 Causes most atoms to release 

energy, represented by a 

negative value 

 Units: kilojoules/mole 

 

 



** The more negative the value, 

the easier it is to add an electron 

to a particular atom! 

 

Generally: 

More negative across a period 

from left to right 

 

More negative as you move up a 

period from bottom to top 







Special Cases: Hard to add an 

electron 

1. Noble Gases: Unfavorable for 

e- to reside in a higher shell, so 

value of 0 or greater 

2. 2A Alkali Earth metals: 

unfavorable to reside in p 

subshell, value 0  

3. 5A Nitrogen group: unfavorable 

to pair up in p subshell, value 

closer to 0 



Ionic Radii 

 Radii of Ions 

 Cation – positive ion. Leads to a 

decrease in atomic radius, as the 

decrease in e- results in a 

smaller electron cloud 

 



Anion- negative ion. Leads to an 

increase in atomic radius , as the 

addition of an e- results in the 

spreading out of the electron 

cloud 





Electronegativity 

• A measure of the ability of an 

atom in a chemical compound to 

attract electrons 

• Valence electrons hold atoms 

together in a chemical 

compound 

• Often the negative charge of 

valence e- is concentrated closer 

to one atom 



Trend: 

Increase across a period from left to 

right 

 

Increase up a group from bottom to 

top 

 

 



Alkali and Alkaline Earth Metals: the 

least electronegative, atoms have a a 

low attraction for electrons 

 

N , O groups & Halogens : the most 

electronegative , atoms attract 

electrons strongly in compound 






