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Acid Dissoclation Constant
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Where, K, 1s the acid dissociation constant. In
dilute solution we can assume that the
concentration of liquid water remains
essentially constant when an acid is dissolved.




Acid Strength
The strength of an acid is defined by the
equilibrium position of its dissociation

(1onization) reaction:
HAqg + H,0p = HyO g + A

Strong Acid:

) Its equilibrium position lies far to the right.
(HNO;)

2 Yields a weak conjugate base. (NO;")

G Common strong acids are H,SO,, HCI, HNO,,
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After dissociation,
Before dissociation at equilibrium
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Figure 14.4 Graphic Representation of the Behavior of Acids of Different Strengths in Aqueous Solution
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Relative Strength of Acids

Ethanoic acid is a weak acid that dissociates according to the following:

CHsCOOH == H* + CH,C00"

What 15 the acid dissociafion constant for this acid ? concentration
v
acid dissociation constant, Ka Ka : Mi]_
“ the equilibrivm constant for the (HA]
reaction of on acid with water
% quantitotive measurement of the HAlaq) = H%(aq) + A (aq)

s’frmq’rh of on acid

T Ko T acid strength



Ethanoic acid is a weak acid that dissociates according to the following:
HA — H* + N
CHyCOOH — H* + CH,C00"

What 15 the acid dissociation constant for this acid? concentration
v
acid_dissociation constant, K Ka = _[H'JIAT]
“ the equilibrivm constant for the (HA]
reaction of an acid with water
% quantitative measurement of the HAlaq) = H'(aq) + A (ag)
strength of on acid
T Ko T acid strength Ka [H*]fcHyC00T]
[CH3CO0H]




Values of K, for Some Common Monoprotic Acids «

Formula Name Value of K,

HSO,~ Hydrogen sulfate ion 1.2X1072%
HCIO, Chlorous acid 1.2 X 1072 =
HC,H,ClO, Monochloracetic acid 1.35 x 103 Eﬂ
HF Hydrofluoric acid 7.2 %X 10~ =
HNO, Nitrous acid 4.0 X 10~ -
HC,H;0, Acetic acid 1.8 X 10— &
[AI(H,O)¢]>" Hydrated aluminum(III) ion 1.4 X107 %ﬂ
HOCI Hypochlorous acid 3.5 1078 S
HCN Hydrocyanic acid 6.2 X 10710 k=
NH.,* Ammonium ion 5.6 X10°10
HOCH; Phenol 1.6 X 10710




Calculation of Relative Strength of
Weak acids from Ka









Relative strength of bases

BOH Lag) B*[:x{) + ()H-(;v;l'l
Strong HBase
B (ag) T HR(){I} —— BH ?mql + OH .[:oq}
Weak Base

- [B7][OH]

_BHJ[OH]
[BOH]

[E]

K, - base dissociation constant

Ks

Ky

Larger K, : strong base : more product : more OI,



Acid-base Dissociation

» For any acid, describe it's reaction in water:
- HA+H,O>xH*"+A +H,0
— Describe this as an equilibrium expression, K (often
denotes K, or Ky for acids or bases...)

[Al[H "]
[H A]
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» Strength of an acid or base is then related to the
dissociation constant = Big K, strong acid/base!

 pK =-log K - as before, lower pK=stronger
acid/base!



