
Prepared by:
Dr. Ambika Kumar
Asst. Prof. in Chemistry
Dept. of Chemistry
B. N. College Bhagalpur
Contact No. 7542811733
e-mail ID: kumarambika.1115@gmail.com 

Department of Chemistry, B. N. College Bhagalpur

http://bncollegebgp.ac.in/
Dept. of Chem.B. N. College BGP_ Dr. Ambika Kr.06/05/2020 Dept. of Chem.B. N. College BGP_ Dr. Ambika Kr.

http://bncollegebgp.ac.in/


TOPIC: Acids and Bases
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NOTE: In Arrhenius concept, solvent must be WATER
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When an acid dissociates in water, it 
liberates H+ ions, which immediately 
react with water to form H3O+
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Non-metallic oxides (in
aqueous medium) are generally
acidic in nature

Application of Arrhenius Concept

Metallic oxides (in aqueous
medium) are generally basic in
nature

Some non-metallic hydrides
(in aqueous medium) are basic
in nature, e.g., NH3
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Every Arrhenius acid (H+ donor) is Bronsted acid
(H+ donor)

Example: All protic acids
BUT

Every Arrhenius bases (OH- donor) is not Bronsted
Base (H+ accepter)

Example: NaOH is arrhenius base, can donate OH-

but can not accept H+
Again NH2CONH2 (urea) is Bronsted base, can
accept H+, but can not donate OH-
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(This acid–base theory was a
revival of oxygen theory of
acids and bases, proposed by
German chemist Hermann Lux
in 1939, further improved by
Hakon Flood in1947 )

* Concept applicable for non-aqueous/non-protic systemsDept. of Chem.B. N. College BGP_ Dr. 
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SUMMARY:
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Leveling effect or solvent leveling refers to the effect of solvent on the properties of
acids and bases. The strength of a strong acid is limited ("leveled") by the basicity of
the solvent. Similarly the strength of a strong base is leveled by the acidity of the
solvent. When a strong acid is dissolved in water, it reacts with it to form
hydronium ion (H3O+). An example of this would be the following reaction, where
"HA" is the strong acid:

Any acid that is stronger than H3O+ reacts with H2O to form H3O+. Therefore, no
acid stronger than H3O+ exists in H2O. Similarly, when ammonia is the solvent,
the strongest acid is amonium (NH4

+),
Similarly, in water OH- is the strongest base. Thus, even though sodium amide
(NaNH2) is an exceptional base (pKa of NH3 ~ 33), in water it is only as good as
sodium hydroxide. On the other hand, NaNH2 is a far more basic reagent in
ammonia than is NaOH.
The pH range allowed by a particular solvent is called the acid-base
discrimination window
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Leveling and differentiating solvents:
In a differentiating solvent, various acids dissociate to different degrees
and thus have different strengths. In a leveling solvent, several acids are
completely dissociated and are thus of the same strength. A weakly
basic solvent has less tendency than a strongly basic one to accept a
proton. Similarly a weak acid has less tendency to donate protons than
a strong acid. As a result a strong acid such as perchloric acid exhibits
more strongly acidic properties than a weak acid such as acetic
acid when dissolved in a weakly basic solvent. On the other hand, all
acids tend to become indistinguishable in strength when dissolved in
strongly basic solvents owing to the greater affinity of strong bases for
protons. This is called the leveling effect. Strong bases are leveling
solvents for acids, weak bases are differentiating solvents for acids.
Because of the leveling effect of common solvents, studies on super
acids are conducted in solvents that are very weakly basic such as
sulphur dioxide (liquefied) and SO2ClF.
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Types of solvent on the basis of proton interaction On the 
basis of proton interaction, solvents are of four types,
(i) Protophilic solvents: Solvents which have greater tendency 
to accept protons, i.e., water, alcohol, liquid ammonia, etc.
(ii) Protogenic solvents: Solvents which have the tendency to 
produce protons, i.e., water, liquid hydrogen chloride, glacial 
acetic acid, etc.
(iii) Amphiprotic solvents: Solvents which act both as 
protophilic or protogenic, e.g., water, ammonia, ethyl alcohol, 
etc.
(iv) Aprotic solvents: Solvents which neither donate nor 
accept protons, e.g., benzene, carbon tetrachloride, carbon 
disulphide, etc.
HCl acts as an acid in H2O, a stronger acid in NH3, a weak 
acid in CH3COOH, neutral in C6H6 and a weak base in HF.Dept. of Chem.B. N. College BGP_ Dr. 
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Question: 

1. Arrange in accordance with strong acidity:

(A) H3PO4, H2SO4, HNO3

(B) HClO4 HClO3, HClO2, HClO

(C) H3PO4, H3PO3, H3PO2
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