
Periodic Trends 



Atomic Radius 

 Atomic Radius:  Half the distance from 
center to center of two like atoms that are 
bonded together 



Atomic Radius 



Atomic Radius 

Increases down a group: 
•  Higher principal energy level (more energy levels) 
•  Greater electron shielding 
Electron Shielding:  Adding energy levels decreases the outer 

electrons attraction to the nucleus 

p+ = 3 

n0 = 4 

Lithium:  1s22s1 

p+ = 11 

n0 = 12 

Sodium:  1s22s22p63s1 



Atomic Radius 

Decreases across a period: 
•  Energy Level and shielding stays the same 
•  The pull of nucleus increases ( greater positive 

nuclear charge) 

p+ = 3 

n0 = 4 

Li:  1s22s1 

p+ = 6 

n0 = 6 

C:  1s22s22p2 

p+ = 9 

n0 = 10 

F:  1s22s22p5 



Ionic Radius 

Increases 

DECREASES DECREASES 



Ionic Radius 
Increases down a group: 
See atomic radius 
Decreases across a period: 
See atomic radius 



Ionic Radius:  Positive Ions 

p+ = 3 

n0 = 4 

Li:  1s22s1 

p+ = 3 

n0 = 4 

Li:  1s2 

Lithium Atom (Li) Lithium Ion (Li+1) 

A positively charged ion is smaller than the neutral atom 



Ionic Radius:  Negative Ions 

Fluorine Atom (F) Fluorine Ion (F-1) 

A negatively charged ion is larger than the neutral atom 

p+ = 9 

n0 = 10 

F:  1s22s22p5 

p+ = 9 

n0 = 10 

F:  1s22s22p6 



Ionization Energy 

Ionization Energy:  The energy required to remove 
an electron from an atom or ion 

Increases 

D
ecreases 



(First) Ionization Energy 

Decreases down a group: 
•  More energy levels are filled, placing 

electrons further from the attractive 
forces of the nucleus 

•  Greater electron shielding 

p+ = 3 

n0 = 4 

Lithium:  1s22s1 

p+ = 11 

n0 = 12 

Sodium:  1s22s22p63s1 



(First) Ionization Energy 

Increases across a period: 
•  Additional protons increases nuclear attraction 
•  No increase in shielding 

p+ = 3 

n0 = 4 

Li:  1s22s1 

p+ = 6 

n0 = 6 

C:  1s22s22p2 

p+ = 9 

n0 = 10 

F:  1s22s22p5 



Electronegativity 

Electronegativity:  The ability of an atom to 
attract electrons in a chemical bond 

Decreases as you move down 
a group 

Increases as you move across 
a period 
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