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(® Arrhenius Theory

» Arrhenius defined an_acid as a substance that liberates

hydrogen ions, H* and a base as a substance that supplies
hydroxyl ions, OH~ on dissociation.

 However; Arrhenius definition could not explain the basic

. W;myvcompound‘s that do not contain hydroxyl
ions, OH" (e.g. NH3)L Q)“S/“‘)"” SBEE

20 g8 G
4% NH, + HCI
L
¢ Therefore; the Bronsted—Lowry theory is more useful than

the Arrhenius theory for the representation of ionization in

both .nm_\ queous systems.
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Bronsted—Lowry Theory

*> |+ The relative strengths o@and@are measured by
the tendencies of these substances to give up and take on
protons:

—~ CH3COOH is
VS A0 0o XD >
* The strength of an acid or a base varies with the solvent:
— HCl is a weak acid in glacial acetic acid
— CH3COOH is a %gﬁgcxﬁ in liquid ammonia.
(] ie. the strength of an acid depends
Wm but also on

om the acid.
—_ A;»/ I'.é) :_,;

t only on itg ability to

vent to

~ HCl is a/§ffong acid in water because it gives up its proton feadily)
ecause it gives u E its ?roton only to a §
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(2 Lewis Electronic Theory

According to the Lewis theory:
(em! /50 a2 o An acid is a molecule or an ion that@ccept9an electron

(eor 555 pair to form a covalent bond.
Ty tse VW | o A base is a substance thatprovidey the pair of unshared

-9) . ; /
i electrons to coordinate with an acid.

 Certain compounds such as@ are considered ac_i(_ig")l _H".\;»\o
even when they are not proton donors (do not contain f» 2 £5e

PG ‘hydrogen). ot

b i » Other compounds such as@ther} and NH, jre considered i S 1)

G e < bases even when they do not accept proton. @r’»ﬁ' 1 g\
PRVIRY- = s f)'-)l SV R PPV
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Ionization of Weak Electrolytes

- Weak Acids

The ionization of an uncharged weak acid, HA, in water:
@ i (.E;) - HO’ Sl
Ac Jas Acid 2 Base 2
s expressed as:
Note: An acid and a_base in equilibrium is
termed a conjugate acid-hase A E. A-
A is the conjugate base of the weak acid HA
cid) BH*, the reaction is written as:

: Acid2  Base2
tant K, is expressed as :
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ve,é\u-—'-O*"“ neutralization.

'%

bases.
Dependmg on

cansume or release protons.
E.g.&gl — Na* + Q—

Salt

g

\

430 . o , 1 OF ¢
) O 22V« Salts are throduct of an acid base

‘Drug salts are often used due to their complete ionization,
and thus better aqueous solubility-than weak acids and

. ‘and basg that form the

|- This salt dlssomates to give ions that practlcally do not

(Practically neither Acid)orBasg)
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Ionization of salts

This salt dissociates intqjons) from which one acts as(an acid
and the other(as a base
E.g. NH,OAc — NH,* + OAc-
Salt, =y Acid 1 Base 1
NH4+ + 'Hzo > ¥ H30+
Acdi  Baset %2 Acid 2
+ HO oCAOH+ OH-

Base1  Acid1 Acid 2 Base 2

Scanned with CamScanner



https://v3.camscanner.com/user/download

Tonization of Polyprotic Electrolytes

- Polyprotic bases can accept more than one H* ion.
 E.g. [Djpiotic basés, such as CO.2~ which ace

|  and fpreticbases, such as PO, accepts on e
| Consider the ionization o eak diprotic base, CO,42 that
- consumes protons iif two ste
CO>" +H0 « OH +HCO® —241= |
co,‘m,o « OH~ +H,CO;4 -14120
( ",;bas1city constants is used to describe the two equilibrium:
B SN [0H](HCO,") [0H"][H,C0;)
.Kb_i T T T iy T T
R Rve [CO5°7] [HCO5™]
because the rotlc base consumes its first
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Tonization of Water

[0H7] = [H30*] =1 107 M at 25°C.
w=[OH7][H30%] = (1 x 107)x(1 x 107)=1 x 104 M
J ! Wheq an acid is added to pure water, the increase in hydrogen

igos is Offset by a decrease in the hydroxyl ions so that(K,
> at about 1 x 10-14 M at 25°C.

on§hip exists between(K, of a weak acid (HB)

e (B-), and between K, of BH*
e solvent is iprotic (e.g. water).
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log(ab) = log(a) + log(b)

log % — log(a)—log(b)

log(a”) = b-log(a)
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Calculation of pH
Strong Acids and Bases

strong acid, HA, ionizes completely to H,0" and A~
, ore [H;0'] =[HA] and pH is calculated as:
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Calculation of pH

Weak Acids and Bases
Example

Calculate the pH of a saturated solution of codeine
monohydrate (MW 317.4, pKa 8.2, solubility at room
temperature is 1 gin120mL 1 % e

| Convert concentration to mol/L a2
| c=1g/120mL=833gL {lotn

M=8 Rlon coal
CA)| 0P| [3E 9
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Calculatlon of pH
s of W '; K / \C aﬁ'ﬁ&Weak BaSé

_alt.of_weakac;d and weak base (e.g. ammonium acetate,
‘JH.,) dlssoclates into NH,* and Aco'

acts an acid and releases one proton to form_NHs,
ﬂ “( Hacts as a_base and consumes one proton to

e

+pKa — pK,)
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Calculation of pH

i Weak Acids and their Salts

=-logK»

pK, = ~log 175 x 10 =(4.76) —

60
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Calculation of pH

Weak Bases and their Salts

Example
What is theCpH)of a salution containing ephedrine §1 M and
ephedrine_ﬂ (K, for ephedrine = 2.3 x 105)
pK,=—logK,
PK, = —10g2.3 x 107° = 4.64
- pK,=pKw — pKb
'pK =14 —4.64 = 936

?ﬁwz P\ + ?F
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