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10. Periodic Table II
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[Xe]6s24 f 145d106p3

• Specific rules tell us the ground state electron configuration of an element

• The Periodic Table is a useful tool for writing electron configurations

Review



Review
• Specific rules tell us the ground state electron configuration of an element

• The Periodic Table is a useful tool for writing electron configurations

• What are the electron configurations of the following elements?

1. Na, K, Rb, Cs

2. Si, Ge, Sn, Pb



Review
• What pattern do you notice in the electron configurations of these 

elements?

Na



[Ne]3s1

K



[Ar]4s1

Rb



[Kr]5s1

Cs



[Xe]6s1

Si



[Ne]3s23p2

Ge



[Ar]4s23d104p2
Sn



[Kr]5s24d105p2

Pb



[Xe]6s25d104 f 146p2

This pattern explains MANY elemental properties.
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Periodic Properties

• Patterns in electronic configuration explain …

… The Periodic Table of Explosions in Water



Mendeleev’s Idea
• ‘When the elements are arranged in order of increasing atomic 

mass, certain sets of properties recur periodically.’

- Dmitri Mendeleev’s Periodic Law (1869)

The original Periodic Table



Mendeleev’s Idea
• ‘When the elements are arranged in order of increasing atomic 

mass, certain sets of properties recur periodically.’

- Dmitri Mendeleev’s Periodic Law (1869)

C

Si

Ti
Zr

S

n

• All ‘peak’ elements are in Group 4

• Boiling point sharply increases before and 
sharply decreases after each peak

• Similar trend found for melting points



Mendeleev’s Idea
• ‘When the elements are arranged in order of increasing atomic 

mass, certain sets of properties recur periodically.’

- Dmitri Mendeleev’s Periodic Law (1869)

• Mendeleev’s table was 
not perfect

• Some elements were 
placed in groups out of 
order of increasing mass 
to force properties to 
satisfy certain trends 

• What primarily determines atomic mass? (Think particles.)

• What other atomic property might explain periodic trends?



Outline
• Development of the Periodic Table

• Atomic Radii

• Development of the Periodic Table

• Mendeleev

• Modern

• Atomic Radii

• Group Trend

• Periodic Trend



Modern Periodic Table
• Elements on the periodic table are ordered by increasing 

atomic number

Z = 1 Z = 2

Z = 87 Z = 118



Modern Periodic Table
• ‘Coloring’ the table allows you to see patterns in elemental 

properties

Non-MetalMetal Metalloid



Mini Quiz
• What trends do you notice?

• Which group of elements have the largest atomic radii?
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Atomic Radii
• Multiple atoms can be held close together through bonds (we 

will talk more about bonds in the next unit)

• Atomic radii are measured by finding the distance between 
bonded atoms

H H

Bond Hydrogen 

Atom
Hydrogen 

Atom

Bond Distance = 74 pm

Atomic Radius = 37 pm

Atomic

Radius

Bond Distance



Atomic Radii
• Atomic radii increase going down and to the right of the 

periodic table

• We need two ideas to understand this trend for groups 
(columns) and periods (rows)



Atomic Radii – Group Trend

n = atomic radius

n = 1

n = 2

n = 3

n = 4

n = 5

n = 6

Na



[Ne]3s1

K



[Ar]4s1

Rb



[Kr]5s1

Cs



[Xe]6s1

Li



[He]2s1

H



1s1

Element Electron 
Configuration

Highest 
Occupied n

Atomic Radius 
(pm)

Relative Size

152

186

227

248

265

37



Mini Quiz

Place the following elements in order of increasing atomic radius:

FClBr IAt
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Atomic Radii – Period Trend

• Electrons in outer sub-shells do not ‘feel’ the full charge of the 
nucleus because they are ‘blocked’ by inner (core) electrons

• The charge felt by outer electrons is called the effective nuclear 
charge (Zeff)

• To understand the decreasing atomic radius across a period, it is 
helpful to introduce a new property: effective nuclear charge (Zeff)

Zeff = Z – (# of core electrons)

Li Be B C N O F
N
e



Atomic Radii – Period Trend

• You can think of Zeff as a describing a tug-of-war between the 

nucleus and the inner electrons

Li
Ne



Atomic Radii – Period Trend

• You can think of Zeff as a describing a tug-of-war between the 

nucleus and the inner electrons

Li



1s22s1

Zeff = Z – (# core electrons)

Z = 3 # core electrons = 2

Zeff = +1

Zeff = 3 – 2

Ne



1s22s22p5

Zeff = Z – (# core electrons)

Z = 10 # core electrons = 2

Zeff = +8

Zeff = 10 – 2



Atomic Radii – Period Trend

Within the same row (period) …

Zeff = +1 Zeff = +8

Higher Zeff stronger ‘pull’ on electrons from nucleus

 outer electrons closer to nucleus

Li Ne

Atomic Radius = 152 pm Atomic Radius = 71 pm 



Mini Quiz

Fill in the blanks …

Mg P 32622 33221 pspss



1s22s23s2

Zeff = Z – (# core electrons)

Z = ? # core electrons = ?

Zeff = +?

Zeff = ? – ?

Zeff = Z – (# core electrons)

Z = ? # core electrons = ?

Zeff = +?

Zeff = ? – ?

Which element do you predict has the larger atomic radius?



Mini Quiz

Fill in the blanks …

Mg



1s22s23s2

Zeff = Z – (# core electrons)

Z = 12 # core electrons = 10

Zeff = +2

Zeff = 12 – 10

Zeff = Z – (# core electrons)

Z = 15 # core electrons = 10

Zeff = +5

Zeff = 15 – 10

Which element do you predict has the larger atomic radius?

P 32622 33221 pspss



Atomic Radii – Period Trend

Zeff

Atomic Radius 

(pm)

+1 +8+2 +3 +4 +5 +6 +7

152 112 85 77 75 73 72 71

Zeff = atomic radius



Mini Quiz

• Which element has the bigger atomic radius?

Se

C

C

O

O

Se

or

or

or



Summary

• The periodic table is ordered by increasing atomic number

• Many elemental properties show periodic trends according to 
atomic number

• Atomic radii increase going down and to the left across the 
the periodic table

Homework

• TBA


