
FORMATION OF COVALENT BONDS

Covalent bonding occurs when pairs of electrons are shared by atoms. to gain more stability, which is gained by forming
a full electron shell.

A polar covalent bond will result in the molecule having a slightly positive side the side containing the atom
with a lower electronegativity and a slightly negative side containing the atom with the higher
electronegativity because the shared electrons will be displaced toward the atom with the higher
electronegativity. Now Carbon has 5 electrons. Thus, the oxygen atoms in oxygen molecule are held by a
double covalent bond. To satisfy the Octet Rule, each atom gives out 1 electron to share with each other; thus
making a single bond. On the left is the full 'dot and cross' electronic Lewis diagram for the covalent bonding
in the methane molecule. However polarity also requires geometric asymmetry , or else dipoles may cancel
out resulting in a non-polar molecule. Elements that have high electronegativity , and the ability to form three
or four electron pair bonds, often form such large macromolecular structures. In fact, many covalent
compounds are liquids or gases at room temperature, and, in their solid states, they are typically much softer
than ionic solids. This displayed formula does indicate the shape of the methane molecule as well as how the
four single C-H covalent bonds are arranged, but no relative size of atoms or electronic detail of bond
formation by electron sharing. Because each Carbon atom has 5 electrons single bond and 3 unpaired
electrons--the two Carbons can share their unpaired electrons, forming a triple bond. The Lewis Symbols are
shown on the right. Advanced level notes on shapes and bond angles: Ex. New Jersey: Pearson Education, Inc.
Macromolecular structures have large numbers of atoms linked by covalent bonds in chains, including
synthetic polymers such as polyethylene and nylon , and biopolymers such as proteins and starch. The blue
and red bow tied in the middle of the rope, pulled by the two creatures represents--the shared pair of
electrons--a single bond. Thus, in an HCl molecule, the chlorine atom carries a partial negative charge and the
hydrogen atom has a partial positive charge. Compounds that contain covalent bonds exhibit different physical
properties than ionic compounds. In a solid, the effect of absorbing heat energy results in increased the thermal
vibration of the molecules which weakens the intermolecular forces. One example of molecules forming weak
bonds with each other as a result of an unbalanced electrostatic potential is hydrogen bonding , where a
hydrogen atom will interact with an electronegative hydrogen, fluorine, or oxygen atom from another
molecule or chemical group. In each case link in the atoms so that there are 2 around a H electronically like
He , or 8 around the C or O electronically like Ne. It is the weak intermolecular forces that induces
condensation below oC and freezingâ€”solidification to form ice crystals below 0oC. The diagrams may only
show the outer electron arrangements for atoms that use two or more electron shells. Linus Pauling â€” made
many important contributions to the field of chemistry. Reminder: The weak electrical attractive forces
between molecules, the so called intermolecular forces should be clearly distinguished between the strong
covalent bonding between atoms in molecules small or giant , and these are sometimes referred to as
intramolecular forces i. The number of atoms which make up covalent molecules is determined by the number
of electrons in outer levels and the Octet Rule. The molecule can be shown as displayed formula with three
nitrogen â€” hydrogen single covalent bonds AS note: called a trigonal pyramid shape, the Hâ€”Nâ€”H bond
angle is o. Fâ€”F, Clâ€”Cl The double dots represent a pair of electrons not involved in the covalent bonding
in ammonia. Lewis diagram of methane simplified 'dot and cross' electronic diagram for the covalently bonded
methane molecule The methane molecule is held together by the four strong Câ€”H carbonâ€”hydrogen
covalent bonds by sharing electrons. Figure 4. These weak electrical attractions are known as intermolecular
forces or intermolecular bonding and are readily weakened further on heating. The contrast between the strong
bonds between atoms in a molecule and the weak bonds between individual molecules is really important to
know understand the consequences. Then write Lewis symbols for the molecule and note that two hydrogens
are needed to complete the octet of oxygen. Phosphorus needs to gain 3 electrons to fullfill the Octet Rule.
Lewis diagram of carbon dioxide simplified 'dot and cross' electronic diagram for the covalently bonded
carbon dioxide molecule.


