
Periodic Table Trends 



Periodic Trends 

• Atomic Radius 

• Ionization Energy 

• Electron Affinity



The Trends in Picture



Atomic Radius 

• Unlike a ball, an atom has fuzzy edges. 

• The radius of an atom can only be found by 

measuring the distance between the nuclei of 

two touching atoms, and then dividing that 

distance by two. 



Atomic Radius 

• Atomic radius is determined by how much the 

electrons are attracted to the positive nucleus. 

• The fewer the electrons in each period, the 

lesser the attraction. 

• Lesser attraction = 

• larger nucleus 



Atomic Radius Trend 
• Period: in general, as we go across a period from left 

to right, the atomic radius decreases

– Effective nuclear charge increases, therefore the valence 

electrons are drawn closer to the nucleus, decreasing the 

size of the atom

• Family: in general, as we down a group from top to 

bottom, the atomic radius increases

– Orbital sizes increase in successive principal quantum 

levels 



Concept Check 

• Which should be the larger atom? Why? 

• O or N 

• K or Ca 

• Cl  or F 

• Be or Na

• Li or Mg 
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Ionization Energy 

• Energy required to remove an electron from 

an atom 

• Which atom would be harder to remove an 

electron from? 

• Na Cl 



Ionization Energy 

• X + energy → X+ + e– X(g) → X+ (g) + e–

• First electron removed is IE1 

• Can remove more than one electron

(IE2 , IE3 ,…) 

Ex. Magnesium 

Mg → Mg+ + e– IE1 = 735 kJ/mol

Mg+ → Mg2+ + e– IE2 = 1445 kJ/mol

Mg2+ → Mg3+ + e– IE3 = 7730 kJ/mol* 

*Core electrons are bound much more tightly than 
valence electrons 



Periodic Ionization Trend 

• Trend: 

• Period: in general, as we go across a period from 

left to right, the first ionization energy increases 

• Electrons added in the same principal quantum 

level do not completely shield the increasing 

nuclear charge caused by the added protons 

• Electrons in the same principal quantum level are 

generally more strongly bound from left to right 

on the periodic table



Group Trend 

• Group: in general, as we go down a family 

from top to bottom, the first ionization energy 

decreases

• The electrons being removed are, on average, 

farther from the nucleus 



Electronegativity 

• Tendency of an atom to attract electrons 

• Which atom would attract electrons more 

strongly? 



Electronegativity Trend 

• Trend: Period: in general, as we go across a 

period from left to right, the electron affinities 

become more negative (larger meaning easier)

• Family: in general, electron affinity becomes 

more positive (smaller meaning harder) in 

going down a group but is not a regular trend





Visual: Across a Period…
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Across A Period Review 

ATOMIC RADIUS

- Adding one proton increases the 

charge of the nucleus to pull the 

electrons towards them, therefore 

across a period, the atomic size 

decreases
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IONIZATION ENERGY

- It requires more energy to pull electrons 

that have been tightly held by the nucleus, 

therefore across a period, the ionization 

energy increases

ELECTRON AFFINITY/ 

ELECTRONEGATIVITY

- Because the electrons are being tightly 

held by the nucleus, therefore across a 

period, electron affinity and 

electronegativity increases.



Visual: Down a Group…
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Down A Group Review 
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ATOMIC RADIUS

- Going down a period, there are 

additional energy levels to add to 

the size of the atom, thus the 

atomic radius increases

IONIZATION ENERGY

-It requires less energy to pull electrons 

that are not tightly held by the nucleus, 

therefore down a group, the ionization 

energy decreases

ELECTRON AFFINITY/ 

ELECTRONEGATIVITY

- The electrons are not being as tightly 

held by the nucleus, therefore across a 

period, electron affinity and 

electronegativity decreases.





Assignment 

• Your best friend has missed the last two weeks of 
school while traveling through Europe with 
his/her family. You recently received a letter from 
him/her asking you to explain what we have been 
working on in class so s/he can be prepared for 
the test when s/he returns next week. Write a 
letter to your friend explaining atomic radii, 
ionization energy and electronegativity. Include 
an explanation of the trends for each as you 
move across and down the periodic table. 
Remember she is really behind so be thorough 
and in depth. 


