CLASS 11 CHEMISTRY « UNIT 6.11

lonization
of Acids
and Bases

Understanding dissociation,
dynamic equilibrium, and the
logic of conjugate pairs.

Proton Transfer: Acid (HA) donates a proton (H')
to water (H,0), forming a hydronium ion (H30%).



COMPLETE DISSOCIATION Ea

The One-Way Street: Strong Electrolytes ™~

100% Yield 100% Yield
Donates 100% of protons. Yields 100% hydroxyl ions.
HC10, | Hed™ SRESS SHis ERNOZE BH SO, LiOH NaOH KOH CsOH Ba(OH),

HCl(aq) + H,0(1) = H,0*(aq) + Cl-(aq)

In strong acids and bases, the reaction proceeds nearly to completion.
The concentration of intact reactant molecules 1s negligible.




DYNAMIC EQUILIBRIUM A
The Two-Way Street: Partial lonization ™"

<5%

Dissociation
The Mechanism The Reality
Molecules split into ions, but ions simultaneously recombine. Most of the acid or base remains as intact, undissociated
Both opposing processes occur at the exact same rate. molecules in the solution.

Weak Acid: HE (Hydrofluoric Acid) Weak Base: [UNRC LIS
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THE MATHEMATICS OF DISSOCIATION A

Defining the Equilibrium Constant (K,) ~
HA(aq) + H,0(1) = H;0%(aq) + A (aq)

_ [H30"][A7]
~ [HA]

Ka

The Rule

At a given temperature, K, measures acid strength.
The larger the K, the stronger the acid.

Note: Water (H,0) is omitted from the denominator because it is a pure liquid and its concentration remains effectively constant.



BRONSTED-LOWRY FRAMEWORK gé

The Conjugate Acid-Base Pairs

: Base Conjugate Acid '
HA + H,0 2 H3;0" + A

Acid Conjugate
Base

A conjugate pair differs by exactly ONE proton (H*).

The Inverse Strength Law

If an acid is strong, its conjugate base is very weak (and vice-versa).
Example: Strong HC1 creates the incredibly weak C1™ base.



PREDICTING REACTIONS

Which Way Will the Equilibrium Shift? A

TopAll

\Weaker Aci
\Weaker BasE

P wedkerBE

The Driving Force

The stronger acid acts as a superior proton donor.
It outcompetes the weaker acid, forcing the reaction to move.

Equilibrium ALWAYS shifts away from the stronger species and toward

the formation of the weaker acid/base pair.




SYNTHESIS & REVIEW

The Extent of lonization éi
Strong Electrolytes Weak Electrolytes
Dissociation
K, Value Exceptionally High K, Very Low
Conjugate Pairs Proﬂicale(scr;ir?jﬁlgaigble, F’redum:acs0 Lf?j;;i;;eeé strong

Heavily favors intact

Equilibrium Shift | Pushes entirely to products e

Mastery of these dynamic equilibria allows us to predict solution pH, calculate buffer capacities, and understand complex biological oxygen transport.
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