
Periodic Trend Notes 

 



 the attraction that valence electrons (outermost 
electrons) feel from the nucleus 

 

 depends on the overall charge of the nucleus and 
the number of inner electrons 

 

 valence electrons do not always experience the 
fullness of nuclear attraction because core electrons 
shield some of the attraction of the nucleus 

 

Effective Nuclear Charge  



 Zeff = # protons – # core electrons 

 



 Valence electrons contribute an insignificant amount 
to the shielding. 

 Because of this, effective nuclear charge increases as 
we move from left to right on the periodic table and 
stays constant in a group 

 



 When valence electrons experience a larger 
effective nuclear charge they are drawn in closer to 
the nucleus of the atom 

 

 How do you think this would affect atomic radius? 
 

 

Effective Nuclear Charge  



Atomic Radii 
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Atomic Radii 



 In general, atomic radius decreases moving right 
and increases moving down the periodic table 

 

 Measurements at the atomic level are commonly 
written using Angstroms or picometers.   

 

 As we go down a group, atomic radius increases 
because we’re adding extra energy levels 

 

Atomic Radii 



Practice 1 
 Predict which of the following would have the 

smallest atomic radius: 

 

A. Al 

B. Si 

C. P 

D. S 

E. Cl 



Practice 2 
 Predict which of the following would have the 

largest atomic radius: 

 

A. O 

B. F 

C. Cl 

D. S 



 Ionization energy: minimum amount of energy 
required to remove an electron from an atom 
 

 due to the fact that negatively charged electrons 
are attracted to the positively charged nucleus 
 

Ionization Energy 
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 1st ionization energy = energy needed to remove 
the outermost electron from a neutral atom.   

 2nd ionization energy = energy needed to remove 
the second electron, and so forth. 

 each successive removal of an electron requires 
more energy than the last because the electron is 
being removed from an increasingly positive atom 



 Ionization energy receives a significant increase 
when electrons begin being removed from the 
noble gas core.  

 In general, ionization energy increases moving 
right, and decreases moving down a group 

Ionization Energy Trends 



Practice 3 
 Predict which of the following would have the 

lowest ionization energy: 

 

A. Rb 

B. Sr 

C. Y 

D. Zr 

 



Practice 4 
 Predict which of the following would have the 

greatest ionization energy: 

 

A. Na 

B. Mg 

C. K 

D. Ca 



 What about when an atom loses or gains 
electrons? 
 

 Earlier we said that repulsion from valence 
electrons was insignificant when compared to that 
of core electrons, but this is not the same as saying 
it is zero.   

What about Ionic Radii? 



 When atoms lose electrons they become more 
positive. Cations are always smaller than their 
uncharged parent atom.   

 Inversely, when atoms gain electrons they become 
more negative. Anions are always larger than their 
uncharged parent atom. 

 All of this has to do with effective nuclear charge 
and repulsion. 

Ionic Radii 



Ionic Radii 



Isoelectronic Series:   
 
If comparing several atoms/ions with same 
number of electrons, whichever has the 
most protons will have the smallest radius 



Practice 5 
Which of the following would have the largest 
radius: 

 

A. Rb+ 

B. Se2- 

C. Br- 

D. Kr 



Electronegativity 

 a measure of the tendency 
of an atom to attract a 
bonding pair of electrons 

 Effective nuclear charge 
and radius affect 
electronegativity also 

 In general, 
electronegativity increases 
moving right and 
decreases moving down on 
the periodic table 



Which of these elements has the lowest 
first ionization energy? 

A. carbon 

B. neon 

C. potassium 

D. aluminum 

E. phosphorus 



Which of these elements has the 
smallest atomic radius? 

A. potassium 

B. iron 

C. arsenic 

D. bromine 

E. krypton 



Which of these elements has the 
highest electronegativity? 

A. aluminum 

B. nitrogen 

C. lithium 

D. strontium 

E. silicon 



Practice #1 

Chlorine, selenium, and bromine 
are located near each other on the 
periodic table. Which of these 
elements has (a) the smallest 
radius? (b) the highest ionization 
energy? 



Practice #2  

Phosphorus, sulfur, and arsenic are 
located near each other on the 
periodic table. Which of these 
elements has (a) the largest 
radius? (b) the highest ionization 
energy? 



 Practice #3 

Scandium, yttrium, and lanthanum 
are located near each other on the 
periodic table. Which of these 
elements has (a) the largest 
radius? (b) the smallest 
electronegativity? 


