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Chem 20 Unit A  Bonding

Molecular Polarity
and
Dipole Theory

POS Checklist:
You will...
determine the polarity of a molecule based on simple
structural shapes and unequal charge distribution.

describe bonding as a continuum ranging from complete
electron transfer to equal sharing of electrons.

Aug 233:21 PM

Aug 233:24 PM

Physics Minute: Vectors
ex) Review: Questions from last nights HW?

"Quantities which have magnitude and direction."
1. Vectors can be represented by arrows, with the
length of the line indicating the relative magnitude.

is smaller than
2. The direction of the arrow indicates the direction of
the vector.

directed right

directed left

We can add vectors acting in the same dimension (i.e.
vertical or horizontal) by placing the vector arrows
head to tail and adding their magnitudes.
The new vector is called the resultant vector.

Aug 233:27 PM

Aug 243:45 PM

Polar and NonPolar
Molecules
Molecules (other than ions) are electrically neutral:
they achieve this neutrality by sharing electrons in a
covalent bond.
Some molecules share these electrons equally:

Cl
Vector Applet @ learnalberta.ca (LA389 5629)

electronegativity = 3.0

+

Cl = Cl Cl
electronegativity = 3.0

We call this a nonpolar molecule.

Aug 243:47 PM

Aug 234:11 PM
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Other molecules do not share the electrons equally:

ex)

O

H H +

electronegativity = 2.2

=

electronegativity = 3.4
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Water is the classic example of a polar molecule:

H O
H

electronegativity difference: 3.4  2.2 = 1.2

Molecules that do not share electrons
equally are called polar molecules.

Bending Water Demo
Aug 242:36 PM

Aug 242:36 PM

In a polar molecule, there is a region of high e
density and an area of low e density. This is due to
the difference in electronegativity in the atoms
present in the molecule.

δ

electronegativities =

The Greek symbol
sigma (δ) represents a
partial charge.

*Quantum Electron Cloud Model

δ+

δ+

Cl

H

3.2

2.2

This is a polar
molecule.

3.2

H

Cl

δ

In polar molecules, the electrons are still shared, they
are just held onto more tightly by the atom with the
larger electronegativity.

This type of bond is called a
polar covalent bond.

Aug 242:56 PM

Aug 243:06 PM

Linus Pauling, founder of
electronegativity, liked to think of
chemical bonds in different degrees
of electron sharing:

Dipoles
pg 100

Let's look at a molecule that would seem to be polar:
carbon dioxide.

CO2(g)
Step 1: Draw LDD

Bonding is a range of electronegativity differences:

0  nonpolar covalent bond
b/t 0 and 1.7 = polar covalent bond
larger than 1.7 = ionic bond
Aug 243:12 PM

2.2

Q: Is this molecule
polar or nonpolar?
To determine this, we first
draw a structural diagram...

O C O
Structure
Step 2: Use VSEPR
O C O
linear

Aug 243:26 PM
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... then draw in the dipoles.

δ

+
δ

δ

O C O
3.4

2.6
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ex) Is HOH(l) a polar molecule?
Step 1: Draw the structural diagram.

3.4

O

This line
represents a dipole. It
shows the separation of charge and points
towards the area of high electronegativity.
These dipole lines are vectors and, because they are
the same magnitude (length) and opposite in
direction, cancel out.

The result: because the dipoles cancel, this is not a
polar molecule!

H

H
bent

Step 2: Draw in the dipoles.

δ

δ+

O

H

H

Step 3: Check to see if vectors cancel out.


δ

δ+

O

δ+

H

H

Aug 243:35 PM

ex) Is methane a polar molecule?

Therefore, water is a
__________ molecule.

δ+

Aug 243:42 PM

ex) Is ammonia a polar molecule?

δ+

H

C

H

δ+

H+


δ

H

δ+

The tetrahedral shape is
symmetrical and the dipoles
cancel. Thus, methane is not polar.

δ

δ
δ+

N

H
H

H

δ+

As ammonia is not symmetrical,
the dipoles do not cancel. This
is a polar molecule.

δ+

Aug 243:51 PM

Aug 244:00 PM

Applications of Polarity: Solubility
Solubility is the ability to dissolve a substance.
Experimentally, it has been shown that

like dissolves like
meaning that polar molecules can dissolve other
polars and nonpolar molecules can dissolve other
nonpolars.

Water (polar) can not dissolve a grease stain (an oil,
nonpolar). For this we need to introduce soap.
Soap is made up of lye (sodium
hydroxide) and animal fat, a non
polar substance.
Detergents work in a similar way.

A great example of this is a grease stain.

Aug 244:03 PM

Aug 244:16 PM
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The same principle can be used
for waterproofing: many greases
and oils are used to keep water
out of machine parts to keep them
from rusting.

HW: Finish WS
First Nations people knew that
rubbing animal fat into leather
would waterproof the material.

Aug 244:23 PM

Aug 244:27 PM

Sep 249:50 AM
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