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Precipitation Reactions and Titrations
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What is the Effect of Acidity on the Solubility of Calcium Oxalate (CaC.0.)?
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CaC,0.s= Ca?*" + C,04* Ksp = [082+][CQO42_] =2.6x107°
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Summary: * * Acidity ([H+]) = 1 Solubility (S).
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Example 1: Calculate the solubility of CaC,0. in a solution containing
0.001M HCI?Ka; = 6.5 x 1072, Ka, = 6.1 X 107>, Ksp=2.6 x 10°°

Solution:

CaC,04= Ca®" + C,04*
C,04* + H'= HC,O4
HC,04+ H'2 H,C,04
HCtH—H" +ClU
0.001 0.001 0.001

_ KalKaz
~ {H*}?2 + {H*}Ka; + Ka;Ka,

Q2

~ (6.5 x 1072)(6.1 X 1075)
P2 = 1% 103)2 + (6.5 x 10-2)(1 x 10-3) + (6.5 x 10-2)(6.1 x 10-5)

=5.7x107

_ /Ksp _ 1079 2 _ 4
S = /az—\/2.6 x 1077/ %1072 = 2.1 x10

This compares with a calculated solubility in water of 5.1 X107° M (a 400% increase in

solubility).

Homework : Calculate the solubility of CaC,04 in a solution containing
0.002M HCI? Ka; = 6.5 X 1072, Ka, = 6.1 X 107°, K5, =2.6 x 10°°

Homework : Calculate the solubility of CaC.04in a solution containing
0.0025M HCl? Ka; = 6.5 x 1072, Ka, = 6.1 X 107>, K, =2.6 x 10°°
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Q- What are the derived values of a0 and al for a monoprotic acid?
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(HA} + {A~}  {H*}+Ka

Q- What are the derived values of a0, a1 and a2 for a dinoprotic acid?
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[H,Alr=[H2A] + [HAT] +{A%}

{H*}?
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_ {H*}Ka,
{H+}2 + {H+}Ka1+ KalKaZ

o

Ka;Ka,
XX, =
27 {H*)}2 + {H*}Ka, + Ka;Ka,
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Q- What is the Effect of AgBr precipitate solubility in the presence of the
complexing agent NH;?
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Ag +NH; = Ag(NHa)*
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Summary: Effect of Complexation on AgBr Solubility

1 Ammonia ([NH3]) = 1 Complex Formation ([Ag(NH3)2+])= | Free Silver Ions ([Ag+])= 1Solubility of AgBr (S)
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[Ag'] -1
[Ag(NH3)] -2
[Ag(NH3)."] -3

AgBr=[Br ] =Agr

Agr=[Ag'] + [Ag(NH;)"] +[Ag(NH;),"]

O Ala b Adadl) £ gl aaan <3S 5 Jlay AgT s

As before, we can substitute Agr 3. for [Ag"] in the K, expression, where ay is the
fraction of silver species present as Ag":



Summary Precipitation titration Dr. Ruba Fahmi Abbas

Ksp =[Ag'][Br]=Ca B-[Br] =4x10"

Then,

Example 2/ Calculate the molar solubility of silver bromide AgBrin a 0.10 M
ammonia solution NH3? K¢y = 2.5 X 103, K¢, = 1 x 104

Solution
1
b= K¢ Ke2[NH3]%2 + Kgq [NH3] + 1
1
B = (2.5 x 103)(1 x 10%)(0.1)% + (2.5 x 103)(0.1) + 1IO. 00000399
Bl4.0 x 107

_\/so _\/ /4 10-6 =32 10°M

This compares with a solubility in water of 6 X 1077 M(530 times more soluble).

Homework/ Calculate the molar solubility of silver bromide AgBrin a 0.2 M
ammonia solution NH3? K¢y = 2.5 X 103, K¢, = 1 X 104, Ksp=4 x103
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Q- What are the derived values of B, , 81 and B, for AgBr?

Ag (NH3)*
Ag' +NH3o> Ag (NH3)* Kg, = ﬁ ............ )

Ag (NH3), ™"
Ag (NH;)" +NH;o> Ag (NHy)w Ky, = [A[g T [ZN}]I3] ........ Q)

[Ag*]r = [Ag*] + [Ag (NH3)*] + [ Ag (NH3), "]

1
Bo 1+ K¢, [NH3]+Kq, K, [NH3]2

_ Kfl{NHB}
1+ K¢, [NH3]+K¢, K¢, [NH3]2
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_ Kflez{NHS}Z
1+ K¢, [NH3] + K¢ Ky, [NH3]?
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