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COVALENT BOND is atom bonding by shared pairs of electrons

(b)
o+
Nonpolar covalent bond Polar covalent bond lonic bond
Bonding electrons shared Bonding electrons shared Complete transfer of one or more
equally between two atoms. unequally between two atoms. valence electrons.
No charges on atoms. Partial charges on atoms. Full charges on resulting ions.
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https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Map:_Physical_Chemistry_for_the_Biosciences_(Chang)/12:_The_Chemical_Bond/12.4:_Electronegativity_and_Dipole_Moment
https://creativecommons.org/licenses/by-nc-sa/3.0/

Polar covalent bond

e Itis anintermediate between covalent and ionic bonds and like for ionic bond it forms between
different atoms

non-shared electrons




) |

SO, molecule with polar covalent bond

Electronegativity is a relative ability of atoms to attract
electrons while binding to other atoms. It is an ability to
polarize a covalent bond



Bond’s polarity depends on the difference in electronegativity between two atoms.
Bigger differences mean more polarity, with a difference of 2 or more being
considered ionic. Atoms with similar electronegativities will form covalent bonds.

Atoms with widely different electronegativities will form ionic bonds.

Electronegativity otable.com
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https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Map:_Inorganic_Chemistry_(Miessler%2C_Fischer%2C_Tarr)/8:_Chemistry_of_the_Main_Group_Elements/8.1:_General_Trends_in_Main_Group_Chemistry/8.1.2._Electronegativity_increases_and_radius_decreases_towards_the_upper_left_of_the_periodic_table%2C_with_electron_withdrawing_substituents%2C_and_with_oxidation_state
https://creativecommons.org/licenses/by/3.0/
https://ptable.com/

H:H
Cl: Cl
H :Cl
Na*Cl-

e Increased bond polarity results in different properties of the substance - hydrogen
chloride (polar covalent bond) is a gas at room temperature while sodium
chloride(ionic bond between the atoms) is a solid crystalline substance




Electron Transfer between sodium, and chlorine.

Electrostatic attraction between sodium cation

) i lonic Solid: Sodium Chloride.
and chlorine anion.

(Table Salt)
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Some substances do not form separate molecules but make a
continues network of repeating atoms (metals) or units (e.g.
guartz). In this case the formulas of such matter are those of
the repeating units — Cu, or SiO,



https://ecampusontario.pressbooks.pub/prechemmods/chapter/building-the-world/
https://creativecommons.org/licenses/by/3.0/

Valence

The valence or valency of an element is a measure of its
combining power with other atoms when it forms
molecules
Or
The valence is the number of electron pairs that binds the
atom with other atoms




The valence is the number of electron pairs that binds the atom
with other atoms

Element Valence Element Valence
H = & o Cu0 Cu=0
Na I @) IT
K I Zn IT
Ag T Sn IT (IV)
F I Pb IT (IV) Cu,0 Cu—-0-_Cu
Cl I (II1,V, Fe IT,K IIT
VII)
Br I (II1,V, Cr IIT, VI
Fe,03 |: i VII)
07 SN I T (TIL, V, s IT, IV, VI
N . VII)
Hg T,IT Al ITI
Cu I II N ITT (IV)
Be IT P IIT,V
] IT C IV
Ca IT Si IV (IT)




Let’s consider S

2H +S = H,S
20 +S =50,
30 +S = S0,

3d 3d

energy j E [I’ ‘l'

-~y

3SIE

2 unpaired electrons 4 unpaired electrons
(valence Il) (valence V)




energy

2 unpaired electrons 6 unpaired electrons (valence
(valence Il) V1)
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Two different Lewis structures are possible.

1. We stick to the octet rule. We see that each atom has 4
pairs of electrons. Single bond between sulfur and oxygen
is coordinate (both electrons come from sulfur). The first
structures differ in position of double bond and are called
resonance structure. The actual structure is usually
described as a hybrid of the two resonance structures.

2. Sulfur can expand its octet. Oxygens can achieve an
octet by forming a double bond (remember, each “dash”
equals an electron pair, 4 bonds = 8 electrons). Sulfur has 6
electrons 1n its outer shell, when it forms two double bond,
the sulfur will have 10 electrons 1n its outer shell, so called
extended octet. This is possible for elements in period 3

and beyond because they have d orbitals available for
bonding.


http://opentextbc.ca/chemistry/chapter/18-9-occurrence-preparation-and-compounds-of-oxygen/
https://creativecommons.org/licenses/by/3.0/

This class uses the materials from the following books: Larry
Gonick and Graig Criddle “The cartoon guide to

chemistry”

Manyuilov and Rodionov “Chemistry for children and adults”
Steve Owen “Chemistry for the IB diploma”

Chris McMullen “Understand basic Chemistry concepts”



