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Weak acids pH equation
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Weak Acids & weak Bases

Weak Acids & weak Bases are partially ionized such as of thire:

Weak acids Weak bases
Acetic acid CH3COOH Ammonia NH3
Carbonic acid H,CO4 Diethylamine (CH3CH5)»NH
Formic acid CHOOH Methylamine CH3NH»,
Hydrocyanic acid HCN Sodium bicarbonate NaHCO3
Hydrofluoric acid HF
Phosphoric acid H3PO4
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Weak Acids & weak Bases

Weak Acids & weak Bases _ _ o
By contrast from strong acid & bases, weak acids and bases ionize
only partially, and the ionization reaction is reversible. Thus, weak

Ka and Kb acid and base solutions contain multiple charged and uncharged
species in dynamic equilibrium
Weak acids
Hydrochloric acid fully dissociates in Acetic acid only partially dissociates
Weak bases water and so is @ strong acid in water and so is @ weak acid

pH, pOH, K, and K

()

()
(o
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Weak Acids & weak Bases

In this connection, you probably realize that conjugate acids of weak
bases are weak acids and conjugate bases of weak acids are weak
bases.

Conjugate acid-base pair Conjugate acid-base pair

OH™ (conjugate base) NH, (base) NH_; (conjugate acid)

Remove H' Add H*
@ A0

H,0() + NHg@g) = =
Acid Base

H,0 (acid)

J

OH(ag) + NH,(aq)

Conjugate base Conjugate acid
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K, and K,

K, is an acid dissociation constant (also known as acidity constant, or
acid-ionization constant.

K, is a quantitative measure of the strength of an acid in solution. It is
the equilibrium constant for a chemical reaction.

HA +H,0 = H;O0" + A

_ [H;07].[A]

very small of water is ionised, H,O is
[AH] y 2

K

constant

a
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K, and K,

K, is an base dissociation constant (also known as basicity constant,
or base-ionization constant.

K, is a quantitative measure of the strength of an base in solution. It is
the equilibrium constant for a chemical reaction.

B +H,0 = HB* + OH-

[HB*].[OH]
Ko ="—1B]

very small of water is ionised, H,O is constant
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Weak acids , pH equation

Weak Acids & weak Bases
K, and K, CH,COOH+= H* + CH;COO-
Weak acids K - [H*].[CH,COO] )
Weak bases ° [CH3COOH]
From above equation, [H*] = [CH;COO]
pH, pOH, K, and K 2
K . 1] 2)
Examples a [CH;COOH]
And [CH,COOH] = Ca
[HT
K, = o (3)
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Weak acids , pH equation

Weak Acids & weak Bases

HT
K, and K, Ka = [C.] = (3)
Weak acids [H*]Z _ Ka .[Ca] ...... "

Weak bases

H1=K, .[C]"? .....5

Taking loge to both sides:

pH, pOH, K, and K

Examples

+ log [H*] = $%log K, ?%log[Ca]

pH="% pK, - "210ogC,

Wednesday, March 29, 2023 Dr.Marwan Abdul-Aziz Hassan Slide 8



Weak base , pOH equation

Weak Acids & weak Bases
K_and K, NH,OH + H,0 = NH,* + OH
a
Weak acids _[NH,T.[HOT]
K = NHL,OH (1)
Weak bases
From above equation, [OH™] = [NH,]
pH, pOH, K,, and K, [OH‘]Z
b =N (L s (2)
Examples [NH,OH]
And [[NH,OH]] = C,
_[OH]
K = [C] = (3)
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Weak base , pOH equation

Weak Acids & weak Bases [O H _]2
Ka and Kb Kb =W ........... (3)
Weak acids [Q|-|-]2 =K, . [Cy] --(9)

Weak bases

pH, pOH, K, and K
Taking loge to both sides:

Examples

+log[OH™] = + glog K, + %log[Cb]

pOH =" pK, — "2 1ogC,
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The Relationship pH, pOH, K, K, and K,

Weak Acids & weak Bases

NH;* + H,0 = NH;, + H,0* K,= 5.6 x 1010
K, and K, NH7 + H,0 = NH,*+ OH- K,=1.8 x 105

Weak acids

Weak bases |

Ka be - KW

pH, pOH, K, and K,

Examples

o INHELHO' o . NEALHOT — i
Ko = "B K - T Ko
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The Relationship pH, pOH, K, K, and K,
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Examples

EX. Calculate the pH of 0.01M CH;COOH, where it's the ionization
constant of acid = 1.85 x 10 at 25°C

Solution

CH,COOH = H* + CH,COO
0.01 X X
K _[H*].[CH,CO0O7]
a - [CH5;COOH]

HY'
K, =L
a [C]]
H=K, .[C,]"? pKa = -log Ka
| H+* =_11 K —11 C =—Iog1.85><10'5
+ og[1 I=+ 2108 +510g[C,] = (5+0.026)
pH =" pK,-"21ogC, = -(-4.74) === 4.74
pH =" 4.74 — 2 1og10-2
pH=237+1 pH= 3.37
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Examples

EX. Calculate the pH of 0.01M NH,OH, where it's the ionization
constant of base = 1.85 x 10 at 25°C

Solution
NH,OH + H,0 = NH,* + OH-
0.01 X X

K. =INH/1[HOT

b [INH,OH]

OHT

K, =o 1

b= [Cy]
[OH]=K, .[C,]"? pK, = -log K,
F1 OH- =_ll K _11 C =-|Og1.85x10'5
+log| 1 ] +210g o +5108[Cyl = (5+0.026)
POH =" pK, - " logC, = (-4.74) === 4.74
pOH =" 4.74 - /2 log10-2
pOH = 2.37+ 1

pOH= 3.37 pH =14 —3.37 = 10.63
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Examples

Ex. K, methylamine 3.7x 10% calculate the K, value of
methylammonium ion ?

Solution
CH,NH, + H,O0 = CH,NH,* + OH-
CH,;NH,* + H,O = CH,NH, + H,O*

Ka XKy = Ky,
K, x 3.7x 104 = 1.01x 1014
K, =2.7x 10"
K, XK, = K, x (log)
Ka = -log K
Iog (Ka be ) = |Og KW PRa = _?ogg Za7x 10-11
-log K., + log K, = -log K =-(-11+0.43)
9 Ma ok 9 Mw = (-10.57) === 10.57

-log 2.7x 10" + log K, = -log K,
10.57 + pK, = 14
pK, = 3.43
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——————————————

* How to weak acids and bases un ionization?

* Equilibrium reaction of weak Acid & base

* Conjugate acids bases?

* K,and K,

* Derive pH equation

* pH calculation of weak acids and bases equation
* The relationship between pH, pOH, K,, and K,
 Examples
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——————————————

1. Calculate the pH and pOH of the following acidic solutions?
(a) 0.02 M HCN
(b) 0.8 g of HCN dissolve to 100 ml water K, =6.2 x 1010

2. Calculate the pH and pOH of the following basic solutions?
(a) 0.075 M NH,
(b) 1 mL of 0.1M of NH; add to 100 ml water K, =1.8x10°
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