Electron Dot Diagrams

e An electron dot diagram is a model that only shows the valence electrons

present in an atom
o Valence electrons are the electrons only found in the outermost energy
level (or the electrons farthest from the nucleus of the atom)

)ﬁ o Valence electrons are involved in'bond formation /
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e An electron dot diagram consists of the symbol of the element with dots located
around it to represent the valence electrons

o Steps needed to draw electron dot diagrams
1. Determine the number of valence electrons in the atom. The group
number (ignoring the “1” in front for all numbers over 10) indicates the
number of valence electrons in an atom.

2. Place the dots around the symbol clockwise for a maximum of four dots

3. If you have more electrons to place, go back to the top of the symbol and
start pairing up the electrons

! Periodic Table of the Elements L
¥ &
H
ydagen
e 2 13 14 15 16 17
3 4 s é 7 8 9
Li | Be # B | C|NI}IO F
Lo | 2eodum S { O A ’\3 Boren Catson Naogen {l Tuge Friams
594 a1 0891 2911 L 14,00 15930 1393
[11 12 i3 i4 is 16 17
Na Mg Al Si | P s | ¢
Scdum | Magresm Al Gleon [ Phoahorus i Sulter Trkenne
zwo | 2xa 3 4 5 & 7 8 ¢ 10 1 12 mow | osaes | oman || moss | atem
19 20 21 22 23 24 25 2% 37 8 29 30 3 32 33 34 35
K| Ca S Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As | Se | Br
L Crzkim Srardum Teniure Venagum  Cwemiom - Manganese en Tobat Hcval Cogper one Gansum Geratiim | Aok Satonur Bromize:
wose | wom | sem | wosm Ksiz  Suee LI SKS S9N sheRd w3 | e | omew o v |owan | mas
37 38 39 0 4 42 43 44 45 4 47 48 49 30 Y 52 53
S Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I
Hagiiom || Swomism Yerum  Zronum Moum  Mohbenum Yecwistim  Rutheoum  Rrodum  Faladun St Cadmizm Incham Yin Hplimoay | Teluouw fodire
e | owm o wee o 92506 v L) WY MRS WEd2  ovESs M | e s s e veass | s
[5s se s n 3 74 73 76 77 78 7 80 8i 82 83 84 e 86
| Cs | Ba Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At | Rn
Casuy Berum  Lasihenides|  Haiom Tawayn Tursnn Rysnun Qumivm nciam PR God Mereaty Trakum Yerd Bty Polowr | Ansine Havon
L R eds  wAms YA AT B0 MOMT GRS ST MesR | maw | ama G dose | w26 | 2mO
Fs? 88 89-103 | 104 105 106 107 108 109 110 1 142 i3 114 i3 116 17 18
| Fr | Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Uut FI Uup Lv Uus Uuo
k Francun | Pagum | Arbirides | Pureosir  Dibnigm  Sesboure  Babium  Hmssum o Regsipenum Usuninon || Fewun | b
| Momp | meass G0 REY ey 268 784 2] ey fest ] #7 urinon e winown [ P ueoen | ptkaon




EXAMPLES: Draw the electron dot diagram for each atom.
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***Now try Practice Problem #1***

¥« Two electrons that are paired together in the valence energy level are called a

lone pair.
o These electrons are less likely to be involved in'a chemical bond.

e An unpaired electron is a single electron found in the valence energy level and
is likely to be involved in chemical bonding:
o An unpaired electron is also sometimes referred to as a bonding

electron.
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e This helps explain why noble gases are inert and don't react with other atoms;
there are no unpaired electrons (or bonding electrons) available to be involved in
bond formation.
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\ee) only allows ***Now try Practice Problem #2***
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Practice Problems

1. Draw the electron dot diagram for each of the following atoms.
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2. ldentify how many lone pairs and how many unpaired electrons are present in

each atom in question 1.
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