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SCHA4U - Electronegativity & Polar Molecules

Describe the difference between a polar covalent bond and a non-polar covalent bond:

When do polar covalent bonds form?

Define electronegativity:

Atoms with electronegativity values tend to pull shared electrons towards
them.
Atoms with electronegativity values give up their shared electrons easily.

Using arrows indicating increasing electronegativity values, show the trend for
electronegativity on the periodic table:

Group (vertical) 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18

Period (horizontal)

2 Li Be
098 157

Na Mg
093 1.31

K Ca ESch b
082 100 136 154

Rb  Sr Y Zr
082 095 122 133

Cs Ba ¥ Hf

0.79 0.89 13
7 Fr Ra = Rf Db Sg Bh Hs Mt Ds Rg Uub Uut Uug Uup Uuh Uus Uuo
0.7 | 09

% Ea | BCet MPeY NNd iPm: BSmi (REul BGdN S ThS EEyl EHod EERS IBEmd | -YDh Lu
B 2 B3y By (93] SIGHE B2 ol S 6199 E1ead [Sieady RI0ah | (2T

= FAcH [NihE RE ] Np Pu Am Cm Bk Cf Es Fm Md No Lr
11 30 I BB 361 21281 1113 11228 B3N RlE3d a3 3 B3 s 1201

Lanthanides

Actinides

Periodic table of electronegativity using the Pauling scale
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To determine the type of bond that forms between 2 atoms (ionic, polar covalent, non-
polar covalent) you can calculate the

Large AEN indicates what type of bonds: or
Small AEN indicates what type of bond:

Complete the following table:

AEN Bond Type
<0.5
0.5-1.7
>1.7

Determine the AEN and classify the type of bond that forms between potassium (K) and
bromine (Br):

Determine the AEN and classify the type of bond that forms between nitrogen (N) and
hydrogen (H):

In bonds that have a polar character, the more electronegative atom becomes
slightly and the atom with the lower electronegativity becomes
slightly

Define dipole:

Write the symbols for the negative end of a dipole and the positive end of a dipole:
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When using an arrow to describe a dipole, the arrow points towards the

end.

Molecular Polarity

Bonds can be polar or non-polar, entire molecules can also either be polar or non-polar.

Describe why water from a tap would be attracted to a balloon that was rubbed on
someone’s head.

Draw the VSEPR predicted shape for H,0 and indicate the bond dipoles and net polarity
of the molecule:

Non-polar molecules

Non-polar molecules have no

What affects the polarity of a molecule:
1.
2.

Describe how some molecules with bond dipoles can be non-polar:
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Complete the following table:

Non-polar molecular structures with bond dipoles

Molecule Description

General Example

Specific Example

B-A-B

SO;

Tetrahedral with 4
identical bonds

Determining the net polarity of a molecule:

1. Draw the Lewis structure.

2. Determine the predicted shape of the molecule using VSEPR.

3. Identify the electronegativity of each atom in the molecule and determine the
partial charges in the molecule.

4. Draw bond dipoles and determine whether the molecule has a net dipole.

Predict the polarity of NH;

Predict the polarity of CF,

Predict the polarity of SF,




ROSEDALE

ACADEMY ‘

Group (vertical) 1 2
Period (horizontal)

omm

Lanthanides

Actinides

Periodic table of electronegativity using the Pauling scale



