
Periodic Trends Notes 
 
Periodic Law 

 When arranged by atomic number, elements display a repeating pattern of chemical and 
physical properties 

 Periodic trends are the patterns displayed on the periodic table. They change horizontally 
and vertically. 

 
Atomic Radius 

 Distance from the nucleus to the valance electrons (outermost energy level) 
 

 Vertical Trend 
 

o As we go down a column/group, the atomic radius will INCREASE 
 

o WHY? As we go down a column, we are adding an energy level. 
 

More energy levels  = larger radius 
 

o Which has a SMALLER radius? Calcium or Beryllium 
 
 

 Horizontal Trend 
 

o As we go across a row, the atomic radius will DECREASE 
 

o WHY? As we go across a row we add a “strong” proton and a “weak” electron to the 
same energy level.  

 
The more protons, the stronger the nucleus and closer they will pull the 

electrons in towards the nucleus. 
 

o Which has a LARGER radius? Magnesium or Silicon 
 

 Which element has the largest radius? 
 

 Which element has the smallest radius? 
 
 
Ionization Energy (IE) 

 The energy required to remove an outer electron from an atom. (measured in kJ) 
 

 The amount of energy required to remove an electron depends on SHIELDING. 
o When the core (inner) electrons block the protons from pulling on the valance 

(outer) electrons. 



 Vertical Trend 
 

o As we go down a column/group, the ionization energy will DECREASE. 
 

o WHY? 
 

Electrons father from nucleus = less energy to remove 
 

o Which has a HIGHER IE? Fluorine or Chlorine 
 
 

 Horizontal Trend 
 

o As we go across a row, the ionization energy will INCREASE. 
 

o WHY? As we go across a row, the electrons are pulled closer to the nucleus making 
them harder to remove. 

 
Electrons closer to nucleus = more energy to remove 

 
o Which has a LOWER IE? Strontium or Nitrogen 

 
 
Electronegativity 

 A measure of an atom's attraction for another atom's electrons. 
 

o Nonmetals will have a HIGH electronegativity because they need to gain electrons to 
be like a noble gas. 
 

o Metals will have a LOW electronegativity because they need to lose electrons to be 
like a noble gas. 

 
o Noble gases have an electronegativity of ZERO! 

 
 Vertical Trend 

 
o As we go down a column/group, the electronegativity will DECREASE. 

 
o WHY? 

 
The larger an atom the less it’s desire to gain electrons 

 
o Which has a SMALLER electronegativity? Nitrogen or Phosphorus 

 
 



 Horizontal Trend 
 

o As we go down a across a row, the electronegativity will INCREASE. 
 

o WHY? 
 

The atomic radius gets smaller and the atoms become nonmetals. 
 

o Which has a LARGER electronegativity? Aluminum or Chlorine 
 
 
Ionic Radius 

 An ion is an atom with an UNEQUAL number of protons and electrons giving it a CHARGE 
 

 The octet rule says all atoms want to have 8 valance electrons 
 

 Metals will LOSE electrons to have 8, making them POSITIVE. Positive ions are called 
CATIONS 
 

 Nonmetals will GAIN electrons to have 8, making them NEGATIVE. Negative ions called 
ANIONS. 

 
 Trends for CATIONS 

 
o Cations will have a SMALLER radius than the original atom. 

 
o Since we LOSE electrons, there are more protons. The protons are able to pull even 

harder towards the nucleus. 
 
 

 Trends for ANIONS 
 

o ANIONS will have a LARGER radius than the original atom. 
 

o Since we GAIN electrons, there are more electrons. The electrons are able to pull a 
little further away from the nucleus. 

 
 Which has a LARGER radius? Ca or Ca+2 

 
 Which has a LARGER radius? O-2 or  O 


