CONCEPT: Ka AND Kb OF COMPOUNDS

Associated with any weak acid or weak base is a K or Ky value respectively.

o Karepresents the dissociation constant and it measures the strength of weak acids.

e Kyrepresents the dissociation constant and it measures the strength of weak bases.
Ingeneral,the ___ the Kathe ____the pKathen the strongerthe acidand ______the concentration of H*.

o Weak acids possess Kavalues 1, while weak bases possess Ky values 1.

The equilibrium expressions of Ka and Ky are the same as other equilibrium constants you've seen.

_ Products [A7][H;0"]
Reactants [HA]

Weak Acids: HA (aq) + H0 (I) =—= A~ (aq) + H:0* (aq) K,

_ Products [HA][OH"]
Reactants [A7]

Weak Bases: A~ (aq) + H20 (1) HA (aq) + OH ~ (aq) Ko

Ka and Ky are connected by the following equation:

Ky =K, K,

Recall that at 25 °C, Kw the ion-product constant of water equals

EXAMPLE: Consider two aqueous solutions of equal concentration. Which statement is true?
chlorous acid (HCIO2, Ka = 1.1 x10 -2 ) and phenol (HCsHs0, Ka = 1.3 x10 -10)
a) HCIO2 produces more [H30*] than HCsHs0
b) HCIO> is basic compared with HC¢HsO
¢) HCIO2 produces less [H30* ] than HCgH50O
d) HCIO: is a strong acid

e) ClO2~produces more [OH-] than CeHsO-



PRACTICE: Ka AND Kb OF COMPOUNDS CALCULATIONS 1

EXAMPLE 1: Which of the following compounds has the strongest conjugate acid?
a) CoHsNH2 (Ko = 5.6 x 104)

b) HaNNHz (Ko = 1.3x 10°9)

c) NHs (Kb = 1.75x 10

d) HONHz  (Ko=1.1x109)

EXAMPLE 2: At 0 °C, the ion product constant of water is 1.2x10~15. The pH of pure water at this temperature is:
a) 6.88
b) 7.00
c) 7.46

d) 7.56

PRACTICE: (CHs)NH is a weak base. Which equilibrium corresponds to the acid dissociation constant Ka for (CHz)oNH2*?
a) (CHs)2NH (ag) + H20 (1) = (CH3)2N* (aq) + H30* (aq)

b) (CH3)2NH2* (aq) + H30* (aq) = (CHs)2NH (aq) + H20 (aq)

¢) (CH3)2NHz* (aq) + H20 (I) = (CHs)2NH (aq) + Hs0* (aq)

d) (CH3)2NH2* (aq) + OH- (aq) = (CHs)2NH (ag) + H20 (aq)

e) (CHs)oNHz* (aq) = (CHs)NH (aq) + H* (aq)



