Types of Chemical Bonds

1. Covalent Anitrogen atom and
e sharing of valence electrons to create a three hydrogen aioms An ammorla molecule
stable octet @
o hydrogen forms stable

configurations when it shares two
electrons {called the duet ruie)

» atoms with similar ionization energies usually form covalent bonds (usually nonmetals)

* the shared electrons are considered to belong to both atoms at the same time and holds
the atoms together to form a molecule

* pairs of electrons that do not participate in chemical bonds are called lone electron pairs

* more than 1 valence pair may be shared between 2 atoms Q_:é v & egeh has
- 2 valence pairs shared = double bond e.g. Oz wve roQees ‘\08

- 3 valence pair shared = triple bond e.g. N2 loe~", N&’f;} \ o .
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2. lonic - AT
e transfer of valence electron(s) from a metal to a nonmetal to form an ionic compound

* metals want to lose valence e to form cations Na +energy —> [ Na*] + le-
* nonmetals want to gain valence e to form anions Cl+ le- -—-> [ Cl"] + energy
For exampie:

Na=losele tohavel0e Cl=gainle tohave 18e
e configuration similar to Ne e configuration similar to Ar
15%25%2p® 1522522p®3s23p"

* Note: Compounds can contain both ionic and covalent bonds if they contain a polyatomic
ion.

For example: Ca(OH):  The bond between oxygen and hydrogen in the OH" ion is covalent
while the bond between Ca* and OH" is ionic.



3. Metallic Ef/
metal atom§ share a
“sea of electrons”
electrons can “float”
due “iD eely between
wa\en(f‘f’ atoms; allows metals
to conduct electricity

Gﬂd e well
O(bm
Predicting Bond Type

Electron cioud that
doesn’t belong to
any one metal ion

" Positive ions from the metal |

Bonding is not usually purely ionic or covalent, but somewhere in between. The difference in
electronegativity (AE) of the atoms in a bond can help us identify the bond type.

Electronegativity is an atom’s ability to attract the shared paired electrons to itself in a
covalent bond (a measure of the affinity for electrons by element).
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1. Pure (Nonpolar) Covalent Bonding (AE < 0.4) M= \ \
e equal or near equal sharing of electrons between atoms .
For example: Fa B4Sis o i PRk
AE - F-F Ne =8-S ~ send €
H q-—q = a "1%
) 0.

2. Polar Covalent Bonding (AE = 0.5 - 1.7)
¢ unequal sharing of electrons between atoms, meaning the electron pair spends more
time near one atom than the other
e results in a partial charge on each atom

For example: HCI
Ag=0-H
= 3-a) , 5
W e
¢ indicates Cl has greater affinity for electrons H
o the shared electron pair spend more time here than near H |
o this separation of positive and negative charges is called a H—Cl
dipole 5t 5

o to show the partial charge, an arrow pointing in the direction of
the slightly negative atom is used

Other Exampies: H20 CHa
Me=35-3) ~ DE=353)
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3. ionic Bonding {AE > 1.7)
e electron(s} transferred



