UNIT 4 - CHEMICAL SYSTEMS & EQUILIBRIUM

Lesson 7
Solublility Calculations

Learning Goals

d | will be able to use the solubility product constant
to calculate the solubility of a solute in water, and
vice versa.

Nelson Text Reference: 7.6 SCH4U



Example 1

Calculate the molar solubility of lead(ll) chloride in water at 25°C.

PbCl,(s) = Pb*(aq) + 2 Cl(aq)

Step 1: ICE Table

PbCl(s) « Pb*(ag) + 2Cl(aq)

K, = 1.2x10°°

INITIAL
CONCENTRATION

— 0

0

CHANGE IN
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+2X

EQUILIBRIUM
CONCENTRATION

2X

SCLUBILITY PRODUCT CONSTANTS

Compound K,
barium carbonate 26x10°
barium chromate 12x10"
banum sullate 1.1 x 10"
calcum carbonate 50x 10°
calcum hydroxide 5.0 10°
calcum phosphate 21x10"
calcum sulfate 7.1 %107
copper(l) chicrice 1.7x%x107
copper(l) iodide 13x10"
copper(ll) iodate 69x10"
copper(ll) sulfide 60x 107
iron{ll) hycroxide 49x10"
iron{ll) sulfide 60x10"
iron{lil) hydroxide 26x10"
teaclil) bremide 6.6x10"

leac(ll) chioride 1.2x10*
leac(ll) iodate 3.7x107"
leac(ll) iodide 85x10"
leac(ll) sullate 18x10"
magnesium carbonate 668x10"
magnesium flucride 6.4 x10°
magnesium hydroxice 56x10"
siver bromate 53 %10
siver bromide 54x10"
siver carbonate 85x10"
siver chloride 18x10"
siver chromale 1.1x 10"
siver iodate 32x10"
siver iodde 85x10"
strontum carbonate 56x10"
strontum flucride 43x%107
strontium sulfate 34x10°
Znc hydroxide 7.7x107"
znc sulfice 20x10®




EQUILIBRIUM
CONCENTRATION

Step 2: Calculatex K = [Pb”][CI')?
1.2x10™ = (x)(2x)°

oo X 2X

19x%10= = 4x
1.2x10° _
\3/ e
0.014422... = X

Therefore, the molar solubility of lead(ll) chloride in
water at 25°C is 0.014 mol/L.



Example 2
A saturated aqueous solution/of silver phosphate at 25°C has a

—— W INARY -

concentration of 4.26x10° mol/L. Calculate the solubility product
constant for silver phosphate at 25°C.

Ag:PO,(s) = 3Ag'(aq) + PO,"(aq)  K._=?
Step 1: ICE Table Ag,PO,(s) = 3Ag'(aq) + p043~(aq)
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CONCENTRATION .
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EQUILIBRIUM 3
CONCENTRATION X

Step 2: Calculate K
Ky = [AT[PO,"]
= (3x)°(x)
=27%*
= 27(4.26x107)*
= 8.8920...x107"

Therefore, the solubility product constant for silver
phosphate at 25°C is 8.89 x10™".



Success Criteria

A | can use the solubility product to calculate the solubility of
a solute in water, and vice versa.

PRACTICE:
e \Worksheet: 'PRACTICE: SOLUBILITY CALCULATIONS



