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Orbital Diagrams

•

One additional rule: Hund’s

Rule

–

In orbitals of EQUAL 

ENERGY (p, d, and f), place 

one electron in each orbital 

before making any pairs

–

All single electrons must 

spin the same way

•

I nickname this rule the 

“Monopoly Rule”

•

In Monopoly, you have to build 

houses EVENLY.  You can not 

put 2 houses on a property 

until all the properties has at 

least 1 house.
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So to make an orbital diagram, first you need to draw your “template”.  You are making a graph, so YES, it has to start at the bottom and go up, because the energy is increasing.  Since the graph only has a y-axis, we can space the orbitals over to the right just to keep things from getting cramped and to keep the graph neat.  Being moved over to the right doesn’t mean anything… it just keeps things out of the way.   Your template should look something like this…
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Orbital Diagrams

•

Graphical representation of an 

electron configuration

•

One arrow represents one 

electron

•

Shows spin and which orbital 

within a sublevel

•

Same rules as before (

Aufbau

principle, d

4

and d

9

exceptions, 

two electrons in each orbital, etc. 

etc.)
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Orbital Diagrams

•

Graphical representation of an 

electron configuration

•

One arrow represents one 

electron

•

Shows spin and which orbital 

within a sublevel

•

Same rules as before (

Aufbau

principle, d

4

and d

9

exceptions, 

two electrons in each orbital, etc. 

etc.)
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Each line (or you can use boxes, or circles… whichever you prefer) represents an orbital.  Since there are 3 p orbitals, there are 3 lines.  For d orbitals, there are 5 lines, and so on.  Remember each orbital holds a maximum of 2 electrons.  Since the electrons are spinning different ways, we use the up arrow to represent one way and the down arrow to represent the other.
Notice that the order from the bottom up (increasing energy) is in the order of the diagonal rule.  Also notice that they lines get closer together as you go up.  This doesn’t have to be perfect when you draw it, but they should get closer and closer together as you go up to represent the energy difference between orbitals that gets smaller and smaller as you get to higher levels.  Remember the Aufbau principle… you must fill an orbital before going to the next highest one.

Notice that all the p orbitals are at the same amount of energy.  These orbitals are equal in energy, so Hund’s rule is needed here.  Put one arrow in each p orbital before you put a second arrow in any of the other p orbitals.  All the single arrows should go the same way… either all up or all down (it doesn’t matter which). The same goes for d and f orbitals!

You only need to draw your “template” as high as you will need.  So for instance, if you end on 2p then you don’t need to draw anything past 2p.  But, you do have to draw the entire 2p set of orbitals.  You can’t just draw one if you only need one.  You have to keep the entire set of three.

Here are some examples for you to look at:

Here is the “template” up to 6d.
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Lanthanide Element 

Lanthanide Element 

Configurations

Configurations

4f orbitals used for 

Ce - Lu and 5f for 

Th - Lr

4f orbitals used for 

Ce - Lu and 5f for 

Th - Lr


Try these.  The answers are on the next page.
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Draw these orbital diagrams!

•

Oxygen (O)

•

Chromium (Cr)

•

Mercury (Hg)
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Chromium
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Mercury
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Ion Configurations
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When you add or remove electrons to form an ion, be sure you take them from the OUTERMOST ENERGY LEVEL… not the orbital with the highest energy (i.e. last one).

Also, don’t forget about the d4 and d9 exceptions.  They still apply too.  Nothing is different between the electron configurations and the orbital diagrams other than this is a graph instead of a list.
ASSIGNMENT:
Draw orbital diagrams for these:

1. N

2. Mg

3. Cr

4. Zn +2
5. I -1
Increasing Energy





And so on….. in the order of the diagonal rule
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Lithium

Group 1A

Atomic number = 3

1s22s1  --->  3 total electrons
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Carbon

Group 4A

Atomic number = 6

1s2 2s2 2p2  --->  

  6 total electrons

Here we see for the first time HUND’S RULE. When placing electrons in a set of orbitals having the same energy, we place them singly as long as possible.
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Orbital Diagrams

		Graphical representation of an electron configuration

		One arrow represents one electron

		Shows spin and which orbital within a sublevel

		Same rules as before (Aufbau principle, d4 and d9 exceptions, two electrons in each orbital, etc. etc.)







*



Orbital Diagrams

		One additional rule: Hund’s Rule

		In orbitals of EQUAL ENERGY (p, d, and f), place one electron in each orbital before making any pairs

		All single electrons must spin the same way

		I nickname this rule the “Monopoly Rule”

		In Monopoly, you have to build houses EVENLY.  You can not put 2 houses on a property until all the properties has at least 1 house.
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Lithium

Group 1A

Atomic number = 3

1s22s1  --->  3 total electrons
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Carbon

Group 4A

Atomic number = 6

1s2 2s2 2p2  --->  

  6 total electrons

Here we see for the first time HUND’S RULE. When placing electrons in a set of orbitals having the same energy, we place them singly as long as possible.
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Lanthanide Element Configurations





4f orbitals used for Ce - Lu and 5f for Th - Lr
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Draw these orbital diagrams!

		Oxygen (O)

		Chromium (Cr)

		Mercury (Hg)
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Oxygen

Group 6A

Atomic number = 8

1s2 2s2 2p4  --->  

         8 total electrons
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Chromium





*



Mercury
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Ion Configurations

To form anions from elements, add 1 or more e- from the highest sublevel.

P [Ne] 3s2 3p3  + 3e-  --->  P3- [Ne] 3s2 3p6 or [Ar]
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