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Mr. Sudbury Mr. Sudbury

� A chemical bond is a mutual electricalmutual electricalmutual electricalmutual electrical
attraction between the nucleus and valence 
electrons of different atoms that binds the 
atoms together.

� Why bond?
◦ As independent particles, atoms have a high high high high 
potential energy.potential energy.potential energy.potential energy.
◦ Atoms bond so that their valence electronsvalence electronsvalence electronsvalence electrons are 
redistributed in a way that makes that atoms more 
stable.
◦ AKA Octet Rule Octet Rule Octet Rule Octet Rule – they want 8 electrons in their 
valence shell.

� Chemical bond is the attractive force that 
holds atoms or ions together.holds atoms or ions together.holds atoms or ions together.holds atoms or ions together.

� An atom with an unfilled outer electron shell 
is likely to bond with another atombond with another atombond with another atombond with another atom.

� Noble gasesNoble gasesNoble gasesNoble gases have filled outer shells.  They are 
unlikely to form bonds readily.

� Bonds are classified according to the 
differences in their electronegativityelectronegativityelectronegativityelectronegativity.

� Ionic BondIonic BondIonic BondIonic Bond – chemical bonding that results 
from the electrical attraction between large 
numbers of positive (cations) and negative 
(anions) ions.

� Covalent BondsCovalent BondsCovalent BondsCovalent Bonds – a bond that results in the 
sharingsharingsharingsharing of electron pairs between two atoms.

� Determine the 
electronegativity 
difference between 
bonded atoms.

� NaCl

� NO
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� Alkali metalsAlkali metalsAlkali metalsAlkali metals form ions with + 1 charge since they tend to 
lose an electron.

� HalogensHalogensHalogensHalogens tend to form ions with –1 charge since they tend to 
gain an electron.

� Positive ions are smaller than atoms of the same element.
◦ Nucleus holds on to the remaining electrons (existing 
happily in their filled outer shell).

� Negative ions are larger than atoms of the same element.
◦ More electrons means more repulsion .
◦ Cl- has radius of almost 2x the radius of Cl atom.

Na+
Na

- 1 electron

Cl

+ 1 electron

Cl-

Covalent BondsCovalent BondsCovalent BondsCovalent Bonds
� Between 2 or more 
nonmetals

� shared pair of electrons
� Nonmetals have outer 
shells that are at least ½ 
full.

� Molecules are formed 
with covalent bonds 
(…molecular 
compounds).

Ionic BondsIonic BondsIonic BondsIonic Bonds
� A metal bonded with a 
nonmetal.

� The atom that gives up 
the electron = positive 
ion.

� The atom that accepts the 
electron = negative ion.

� The ions are attracted to 
each other because they 
have opposite charges.

� AN IONIC BOND IS AN 
ELECTROSTATIC ATTRACTION 
BETWEEN OPPOSITELY 
CHARGED IONS.

� Polar CovalentPolar CovalentPolar CovalentPolar Covalent
◦ A covalent bond in which 
the bonded atoms have 
an unequal attractionunequal attractionunequal attractionunequal attraction for 
the shared electrons.

� NonNonNonNon----Polar CovalentPolar CovalentPolar CovalentPolar Covalent
◦ A covalent bond in which 
the bonding electrons are 
shared equallyshared equallyshared equallyshared equally between 
the bonded atoms, 
resulting in an equal 
distribution.

There are two types of covalent bonds, they are 

classified by how the atoms share their bonds.  Polarity 

refers to how uneven that charge is distributed.

� Non-Polar Covalent

� H-H

� Polar Covalent 

� H-Cl

� Metallic BondMetallic BondMetallic BondMetallic Bond – chemical bonding that 
results from the attraction between metal 
atoms and the surrounding sea of electrons.
◦ The valence electrons make up a “sea” of 
electrons.
◦ Valence electrons do not belong to individual 
atoms – sea of electrons.
◦ Metals have high density because lattice is tightly 
packed atoms.
◦ Metals conduct electricity because electrons move 
freely.
◦ Remember Photoelectric effect Photoelectric effect Photoelectric effect Photoelectric effect – as light strikes 
the metal, the electrons absorb and re-emit the 
light.
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� Bonds form 
◦ 1) So atoms can fill their outer shell of valence 
electrons.

◦ 2) Chemical bonds form because of energy:
� Bonds form because atoms are at a lower potential energy 
when bonded to other atoms.

� A molecule is a neutral group of atoms that 
are held together by covalent bonds.
◦ Covalent =  non-metals bonded to non-metals.

� A chemical compound  whose simplest units 
are molecules is a molecular compound.

� The composition of a compound is given by 
its chemical formula.
◦ A chemical formula indicates the relative number 
of atoms of each kind in a chemical compound by 
using atomic symbols and numerical subscripts.

� Molecular Formula Molecular Formula Molecular Formula Molecular Formula – shows the type and 
number  of atoms combined in a single 
molecule of a molecular compound.
◦ Only covalent (all non-metal) compounds can make 
molecular formulas.

� Diatomic molecule – A molecule containing 
only two atoms.  
◦ These typically form when atoms bond to 
themselves. (H2, N2, O2, F2, Cl2, Br2, I2)
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� When 2 atoms are bonded, the potential 
energy is at a minimum.

� The electron 
clouds are 
attracted to 
the nucleus.

Higher bond energy = shorter bond length

� Bond Length Bond Length Bond Length Bond Length – The distance between two bonded 
atoms at their minimum potential energy. (The 
average distance between two bonded atoms.)

� Bond energy Bond energy Bond energy Bond energy – the energy required to break a 
chemical bond and form neutral isolated atoms.

� Ionic Compounds are composed of positive and 
negative ions that are combined so the numbers of 
positive and negative charges are equal.

� A Formula Unit is the simplest collection of atoms 
from which an ionic compound’s formula can be 
established.
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� Bonding happens because atoms want to minimize 
potential energy….

� In an Ionic compound, they form an orderly 
arrangement called the crystal lattice.

� Octet Rule
◦ Atoms want to fill 
their outer electron 
orbital.
◦ This will GAIN to get 
eight.
◦ They will LOSE to be 
empty and have 8 
beneath.
◦ The will SHARE to 
have 8.

� Electron Dot 
Notation
◦ An electron 
configuration 
notation in which 
only the valence 
electrons of a 
particular element 
are shown, indicated 
by dots placed 
around the elements 
symbol

� Why bonds form.

� Ionic vs covalent.

� Electron dot Notation.


