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Virtual Classroom Rules

Select a quiet place to study.

Be on time.

Come to class prepared in every
way to learn and participate.




Virtual Classroom Rules

Be respectful.
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Follow drections quer khy
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Listen to & follow directions.

Turn off your video before joining the
class.

Qfm | hope you will follow all the above mentioned
' rules to make your dear teacher happy.
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(COMPARISON BETWEEN : |
e Arrhenius Theory

* Bronsted Lowery theory

* Lewis Theory
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* By the end of this lesson, students

will be able to:

» Describe Arrhenius ,Bronsted Lowery and
Lewis concept of Acids and Bases.

» Differentiae Arrhenius ,Bronsted Lowery and
Lewis concept of Acids and Bases.

» Recognise Arrhenius ,Bronsted Lowery and
Lewis Acids and Bases.



Arrhenius theory

Introduction:

In 1887,a Swedish chemist Svante Arrhenius proposed the first successful
theory of acids and bases .

Statement:
According to this theory,
ACID An acid is a substance that ionizes in water to produce H* ions.
Example:
HCl —>» H* + CI
HNO,™ H* + NO,?!
BASE A base is a substance that ionizes in water to produce OH- ions.
Example:

NaOH = Na* + OH<
KOH=>» K* + OH<1



iArrhenius Examples

= Arrhenius Acids:
« HCI - H* + CI-
] HNO3 —> H+ + N°3-

= Arrhenius Bases:
= NaOH — Na* + OH-
« Ca(OH), —» Ca?* + 20H-







Activity

Q: Write equations showing the ionization of
of the following as Arrhenius acids.

a) HI b) H,SO,

Q: Write equations showing the ionization of
the following as Arrhenius Bases.

a) Mg(OH), b) Zn(OH),



Limitations:

Arrhenius theory has its limitations .1t applies to
aqueous solutions. It does not explain why
compounds such as CO, , SO, etc are acids .Why
substance like NH; are bases? There is no H in CO,
and OH in NH,

Dissatisfaction of Arrhenius theory(Defects):

i) There are certain substances which do not give H*
ions but still they are acidic in solution. e.g. AlCI;

ii) There are substances which do not give OH" ions in
H,O but are basic in nature.




Bronsted-Lowery theory

Introduction:

Johannes Nicolaus Bronsted

Thomas Martin Lowry

In 1923 J.N Bronsted and T.M Lowery independently proposed another
theory to overcome the shortcomings of Arrhenius theory this theory is known as

Bronsted Lowery theory.
Statement:
According to this theory:

ACID == An acid itis a Proton Donor
BASE— A base is a Proton acceptor

Example: (1)
Consider the following example:
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Example: (2)

| H
. W | . .
H:N:H + H:O:H & |H:N:H| + :0:H
H EET
H H
| e, B
H—ITI o H—(|)2 — H—I\ll—H = :?:
H H H H
Hydrogen Hydrogen
ion acceptor: ion donor:




Limitations:

Consider above two examples. In one example water molecule
acccept a Proton and and in the other water donates a Proton.
This means water behaves like an acid as well as a base. It

is amphoteric in nature. Substances that react with both acids and
bases are called amphoteric substances.

Dissatisfaction of Bronsted —Lowry theory(Defects):

Bronsted-Lowry concept it is also not so comprehensive because
following this concept certain compounds cannot be considered
as acids or bases although they act as acids or bases for example
sulphur trioxide(SO;) it is an acid but it cannot donate a Proton

similarly calcium oxide(CaO) it is a base but it cannot accept a
proton.



A Bronsted-Lowry acid is a proton (H*) donor.
A Bronsted-Lowry base is a proton (H*) acceptor. |

H+
/_\ ethanoate ion hydronium ion

CH;COOH )+ H,0) = CH,C00 .\ + H;0% . |

/" BRONSTED LOWRY CONCEPT

« AN ACID IS A SPECIES THAT LOSE A PROTON
(H*IONS)

* BASE IS A SPECIES THAT ACCEPT A PROTON

EXAMPLE

« HCL ———— H*+ClI
¢ H,50, =——— 2H*+ 5042

* NH3+H*———— NH4*




Activity

Q: Identify Bronsted acids and Bronsted bases
in the following reactions:

H,S + NH,— NH,* + HS
HCO, + H,0 —— (O, + H,O*



Lewis theory

Introduction:

In 1923 G.N Lewis proposed an acid-base theory that focuses on reaction .This
concept is more general than either the Arrhenius theory or the Bronsted Lowery
theory.

Statement
According to this theory:

ACID —= A Lewis acid is a substance that can accept a pair of electrons to form
a Coordinate Covalent bond.

BASE ’ A Lewis base is a substance that can donate a pair of electrons to
form a Coordinate Covalent bond.

In Lewis acid base reaction a Coordinate Covalent bond is formed between the acid
and the base.



Coordinate covalent Bond

* A Covalent bond (also called dative covalent bond ) is a
covalent bond (a share pair of electron) in which both
shared electrons come from the same atom. It is denoted
by an arrow.

e« Adative bond is indicated by drawing an arrow pointing
from the atom that donates the lone pair of electron
towards the atom that accept the pair of electron
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HCI + H,0 — H,0° + CI
H
#+ -
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0 H—CI §
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H,O and HCI approach




(2) Reaction between H,0 and H,O

H H
| |

0—H + 10—H ——
HO + HO —
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DASE
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(3) Reaction between HCl and NH,

MH4 (aqy + HCI 1 - MNHLC| (=aq)
Ammonia Hydrochloric ac id Ammaorium chioride |
H +
H f'i-l H CI-

H |

H B Y |

| r I e B

H—lrl:+ H)—Cl — H—-r-l‘l\l HI + | :CIt
H . H |




(4) Reaction between BF; and NH,

BF; +NH; » F,BNH, (adduct)

H $F:
| ik .
H—N. + p — H N—B—F
o SN I

Ho oK ol Hops
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BF, + NH,> ?

Consider the molecules BF, and NH,. If we determine the
Lewis structure of BF; and NH,, we find that B is octet
deficient and can accept a lone pair. While N is capable of
donating a lone pair. N donates a pair of electrons to B,
creating a coordinate covalent bond between them.

.
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Lewis Complex
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Lewis Acicls

The following species can act as Lewis Acids:

» Substances in which the central atom has incomplete octet.

e.g.: BF; AICl; FeCl;

Simple cations can act as Lewis Acid.

e.g.: H*, itincludes all those simple cations, having capability to accept
electron pair.

» All cations can act as Lewis acid since they have deficiency of an
electron pair.

But there are some exceptional cases like: Na* , K* , Ca*which cannot
act as Lewis acid because they cannot accept electrons, they are
electropositive elements they always donate electrons.

e.g.: H* , Ag"' can act has Lewis acid because their electronegativity is
higher than other metals so, can accept electron pair easily.



Lewis Bases

» Neutral species having at least one lone pair of
electron

For example: NH;, Amines (R-NH,),

Alcohols (R-OH) are Lewis bases because they
contain lone pair of electron.

e.g. NH; , R-NH, , R-OH , H,O
» Negatively charged species are anions,

e.g.: ClI- ,OH etc, act as Lewis bases because
they have ability to donate electron pair.



Activity

* Q: Identify the Lewis acid and the Lewis base
in the following examples:

s Rl iaid BEY > [BF,]

e Cu*2 +4NH, > [Cu (NH;),]*?



COMPARISON BETWEEN ARRHENIUS,
BRONSTED-LOWRY & LEWIS THEORY

The Arrhenius
Theory

The Bronsted-
Lowry Theory

The Lewis
Theory

Acids are
substances that
contain hydrogen

Bases are
substances that
contain hydroxyl,

OH, group

An acidis a

proton donor
(H*).
A base is a

proton acceptor.

Acids are
electron pair
acceptors.

Bases are
electron pair
donors.

HCI| and NaOH

NH; and H,O

BF, and NH,




Q: Classify following substances as Lewis acid
and bases.
F ,H,0,BF; ,Ag* , CN-

Q: Why NH; act as Bronsted-Lowry Base?

Q:Which of the following cannot be classified as

Arrhenius acid?
A) HNO, B)H,CO; C) CO, D) H,SO,




Do practice of question

No.5,6,8,10,11,12,
from the Review
guestions
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