3 Bonding in Carbon Compoimds

You need to be able to explain the properties of atkancs

and alkenes in terms of the bonding of their molecules. 3.

Y ou may need to revise the work you did in Year 11 on

bonding. Again, the main ideas are summarised below. 4.

Intramolecular Forces (Forces within a
Molecule)

Covalent bends are attractive forces between atoms of
non-metals formed by sharing one or more pairs of
electrons. Covalent bonds occur within molecules of
¢lements (e.g. Ha, N,) and compounds (e.g. CO,, H,0,
NH;). Covalent bonds can be single (1 pair of shared
electrons), double (2 pairs of shared electrons) or triple

(3 pairs of shared electrons). 6.

Covalent bonds can be polar (atoms sharing
electrons are different, e.g. in HCI) or non-polar (atoms
sharing electrons are identical, e.g. in Hy). The atom that
attracts the clectron(s) more strongly is said to be more
electronegative.

Molecules can be polar or non-polar depending 7

on whether their bonds are polar or non-polar, and also
on their shape. Remember, a molecule can have polar
bends and be non-polar if the bonds cancel out so that

) polar bond
(¢} non-polar bond

y  hydrogen bond
{ey  dispersion force
Explain how a substance with polar bonds can
form a non-polar molecule.
Identify whether intermolecular or intramolecular
bonds are more important in determining the
melting and boiling points of a covalent compound.
Justify your answer.
ldentify the type of bonding present in each of the
following compounds as ionic or covalent:
(a) sodium chioride
(b)  water
(¢) ammonia
(d) dilute hydrochloric acid
{e) hydrogen chioride
(fy sodiwm hydroxide
Identify from the list below:
{a) those substances which contain any polar

bonds

(b) those substances which have polar molecules.
hydrogen, chlorine, water, methane, hydrogen
chloride, ethanol, ethane
The following table shows the boiling points of the
alkanes C,; to Cs,

there is no net dipote. Table 3.1 Alkanes
Alkane Number of carbon | Boiling peint (°C)
atoms
intermolecular Forces (Forces between Methane : 163.9
MOIGCUIBS) . ) Ethane 2 -88.5
Intermolecular forces determine the physical properties Provan 3 2
P . . oPane
(e.g. boiling and melting points) of covalent molecular ]
substances. There are three main types of intermolecular Butane 4 0.4
forces: dispersion forces, dipole-dipole forces and Pentanc 5 16.2

hydrogen bonds.

Dispersion forces are very weak, induced,
femporary forces of attraction, which exist between all
molecules due to constantly moving electron clouds.

Dipole-dipole forces are permanent electrostatic
attractions between positive and negative ends of polar
molecules caused by uneven distribution of electrons

within the molecule. g

Hydrogen bonds are strong attractive forces
between a hydrogen atom and an atom of fluorine,
oxygen or nitrogen in a nearby molecule,

For You To Do

t. Explain in terms of bonding why small melecule
hydrocarbons such as methane have low melting

points and are volatile. .
2. Explain the meaning of the following types of
bonds:

(a) covalent bond

(a)  Graph this information,.

(b) Outline the relationship between boiling point
and number of carbon atoms in the alkanc
motecule.

(c)  Account for this relationship in terms of
bonding.

Check your knowledge with this quick quiz.

(a) What do we call the attractive forces between
hydrogen atoms and atoms of fluorine,
oxXygen or nitrogen in a nearby molecule?

(b) Name the intermolecular force present in afl
covalent substances,

(¢) Identily the type of bond formed by uneven
sharing of electrons.

(d) How many electrons are shared in a double
bond?

(e) Do covalent bonds occur between or within
moltecules?




