Solubility Equilibria

* All ionic compounds dissolve in water to some degree.

* However, many compounds have such low solubility in water that we classify
them as insoluble.






Calculating Ksp from molar solubility

Determine the K, of silver bromide, given that its molar solubility
is 5.71 x 1077 moles per liter.



Calculating molar solubility from Ksp

Calculate the molar solubility of calcium hydroxide if the Ksp is
6.5 x 10°



Common ion
0.100 M F-(aq)

CaF,(s) —— Ca’*(aq) + 2F (aq)

Equilibrium shifts left



What 1s the molar solubility of CaF, in a solution containing 0.100 M NaF?



Precipitation

* Q =K, the solution is saturated, no precipitation
* Q< K, the solution is unsaturated, no precipitation

* Q> K, the solution would be above saturation, the salt
above saturation will precipitate.



Predicting Precipitation Reactions by Comparing
Q and K,

A solution containing lead(II) nitrate 1s mixed with one
containing sodium bromide to form a solution that 1s

0.0150 M 1n Pb(NO;), and 0.00350 M 1n NaBr. Does a
precipitate form in the newly mixed solution?
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Complex lon K,

Ag(CN),~ 3.0x10%
Ag(NH,)," 1.7x107
AE{S:D;IZJ_ 4.7x101
AlF*- 4 %107
ﬁ]{ﬂH:‘_;_ 3 KI[}”
Be(OH),*~ 4 x10"
Cdl 2~ 1 X100
Co(OH),*" 5 x10°
Cr(OH), 8.0%10%
Cu(NH,),** 5.6x10"
Fe(CN),*" 3 X100
Fe(CN)," 4,0x10%
Hg(CN),* 0.3 10
Ni(NH,),** 2.0x 108
PbOH),~ 8 x10"
Sn(OH), 3 X104
Zn(CN)*- 4,2x 10"
Zn(NH,),*"* 7.8 108
Zn(OH),* 3 x10"




Complex lons

—The formation
of these
complexions
Increases the
solubility of
these salts.

AgCl(s) + 2 NHjs(aq)



Other ways to increase solubility of “insoluble” salts
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