Electron Configurations
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Write electron configurations for elements of the periodic table. Include: selected elements up to
atomic number 36 (Krypton)

Outcomes:

Relate the electron configuration of an element to its valence electron(s) and its position on the
periodic table.



Electron Configurations

Writing the Electron Configuration
* We use a STANDARD NOTATION for writing electron configurations.

* The number includes the PRINCIPAL ENERGY LEVEL (n) of the electron, the NAME of the
ORBITAL and the NUMBER of ELECTRONS in that orbital.

* The electron configuration of oxygen is:
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Electron Configurations
Oxygen
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The electron configuration shows that there are:
2 electrons in the s-orbital of the first energy level (1s?)
2 electrons in the s-orbital of the second energy level (2s?)
4 electrons in the p-orbital of the second energy level (2p?)

NOTE:
The ORBITALS are always written as LOWER CASE letters and the NUMBER of ELECTRONS is

always written as SUPERSCRIPTS.
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Electron Configurations

The Zig-Zag Rule:

* The OVERLAP between d, f, and s-orbitals makes remembering electron configurations
difficult.

 Start by writing the orbitals out in a LIST downwards:
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Electron Configurations

The Zig-Zag Rule:
* We can draw a DIAGONAL LINE through the orbitals.

1s

25 2p

3s 3p 3d
4s 4p 4d 4f
5s 5p 5d 5f
6s 6p 6d
7s7p

* To write the filling order we just follow the diagonal lines.
* When we reach the tip (end) of an arrow, we start at the tail (start) of the next arrow.
* The filling order is:

1s2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s ...




Electron Configurations

Examples:
Write the electron configuration for the following: q0¢”

/
Calcium 2 2 2. b, 2
200" 14" 25 dp 35 Dp < 326/
v

Germanium
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Electron Configurations

Try these ones...

Write the electron configuration for the following:

/ Sodium
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Neon &

#(0




Noble Gas Notation

If you look at the “try these ones” above, what do you notice?
= They all start with 152s?2p° )y, 51\ |

‘e

We can SHORTEN the electron configuration of an element by using the symbol for the NOBLE GAS before
it.

Our try these ones would now look like this:

Sodium X

| Ne ] 23
Magnesium

(Ne | 2 ™
Aluminum [

fb\\e} 25 3¢

In fact, this is how many periodic tables display the electron configurations...




Noble Gas Notation

Step #1: Find the symbol Step #2: Write the symbol in

for the element (zinc). brackets for the nearest,
Step #3:Write the outer electron smaller noble gas. 18
configuration for the remaining [Ar] 8A

1 2 electrons. 13 14 15 2
1A 2A [Ar] 4523d"0 3A 4A SA He
3 4 5 6 7 10
Li | Be B C N Ne
1| 12 3 4 S RS 13 | 14 | 15 18
Na | M iIB 48 SB 6B 8B Al | Si P Ar
19 j 21 22 | 23 | 24 2% 26 3] 32 33 34 35 | 36
K | Ca Sc | i | V| Cr | Mn | Fe Ga Ge | As | Se | Br | Kr
37 38 39 | 40 | 41 42 | 43 44 49 | 50 51 52 53 54
Rb | Sr Y | Zr | Nb | Mo | Tc | Ru In  Sn | Sb | Te I | Xe
55 | 56 | 7N | 72| 73| 74| 75 | 76 81 | 82 | 83 | 84 | 85 | 86
Cs | Ba '.| Lu| Hf | Ta | W | Re | Os Tl Pb | Bi | Po | At | Rn
87 | 88 || | 103 | 104 [ 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 114 116 118
Fr | Ra | Lr | Rf | Db | Sg | Bh | Hs | Mt | Uun | Uuu | Uub Uug Uuh Uuo_

6575859606]626364656667686970
| La| Ce| Pr | Nd Pm | Sm | Eu |Gd [ Tb | Dy | Ho | Er [ Tm | Yb

8 | 9 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102
7AcThPaUNpPuAmCmBkaBsFdeNO

http://www.mpcfaculty.net/mark_bishop/abbreviated_electron_configuration_help.htm
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Electron Configuration of lons

* When writing the valence configurations of IONS you must consider the CHARGE of the ion.
* The charge will determine the NUMBER of ELECTRONS.
* A POSITIVE ion will have FEWER electrons and a NEGATIVE ion will have MORE electrons.

Examples:

Write the electron configurations for the following:

Calcium lon (Ca?*)
|42 2% Zp¢ 357 3/’ qs®

6

Chloride Ilon (CI) ]égﬂéjgfé 563 %99

Copper(ll) lon (Cu**)

9
42253 3¢7 39" 48" 34




Valence Electron Configurations

Valence electrons are found in the outermost energy level, or have the highest principle quantum number (n).

Examples:
Write the valence electron configuration for the following:

Fluorine
Solution...
Step 1. Write the complete electron configuration.
Fluorine = 9 electrons

1s%2s?2p°

Step 2. Choose the electrons in the highest energy level.
The highest energy level is the second, so the electrons in the second energy level are the valence electrons.

The valence configuration is 2s*2p°




Valence Electron Configurations

Examples: (Con’t)

Germanium
Solution...

Step 1. Write the complete electron configuration.
Germanium = 32 electrons

15%2522p°3s?3p%4s? d1

Step 2. Choose the electrons in the highest energy level.
The highest energy level is the fourth, so the electrons in the fourth energy level are the valence electrons.

The valence configuration is 4s%4p?

NOTE:
Even though the 3d orbital fills after the 4s orbital, the 4s orbital is in the highest or outer-most energy
level.




Electron Configurations

Electron Configurations and the Periodic Table

In the periodic table below, write the last orbital of each elements configuration in each box.
It has been started for you...

1| 1st 152
T 2 |25 | 24 opl 207 |2p° |2p |2p° |2p°
E 3 | 3s!| 3s? 3pt3p? |3p3 |3p* |3p° |3p°
4 | 4s'| 4s?| 3dY3d? > | 3d°|3d19| 4p? > |4p®
5 | 5s!| 52| 4d4d? > | 4d9/4d1o| 5p? > |5ps

Do you notice any trends in the table?




Electron Configurations

Periodic Trends

The periodic table seems to be arranged according to the electron configuration of the atoms:
s block p block

period
=l O 9 =k W K

f block

* The electron configuration of atoms in these 4 areas will have the indicated orbital filling LAST.
(Ex. transition metals fill the d-orbitals)

* Another trend is the ENERGY LEVEL of the valence electrons is the SAME as the PERIOD of the
atom. Note that the 1% period is omitted above.

* We have learned before that elements in COLUMNS or GROUPS have SIMILAR PROPERTIES
because they have SIMILAR VALENCE electron configurations.

* An element’s chemical PROPERTIES and BONDING characteristics are determined by its
VALENCE ELECTRONS.




Electron Configurations

Periodic trends:

Here are a couple of different periodic tables that may help you to determine electron configurations...

Periodic Table with Electron Configs.pdf

s, p, d, f Blocks Table



Periodic Table with Electron Configs.pdf
s,p,f table.doc

