Solubility - Model exercise

Exercise

At a given temperature, the solubility of aluminum hydroxide is 1 mg/L.

(a) Determine the solubility product constant (Ks)

(b) 2 liters of NaOH 0.05 M and 6 liters of AICl; 0.001 M are added: will a precipitate of
aluminum hydroxide appear?

Resolution

SECTION A
First, we will write the dissociation equation for aluminum hydroxide:

a) | 34 e
AL (on), (s) = AU (aq) + 30K (ag)
= X X

v
Kg = (o> Jon] 2
[on] =3 [a1?Y]

This way, we will know: (1) what is the expression of Ks, and (2) that the concentration of
hydroxide ions is three times that of aluminum ions.

Next, we will determine the molarity of aluminum hydroxide in a saturated solution. Next, we

will determine the concentrations of both ions (aluminum and hydroxide ions) and deterine
the value of Ks.
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Mm (Allon))= 23 + (3x16) + (3x1)= 78 F/mol
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SECTION B
When two solutions are mixed, we should (1) determine the ionic product (Q=[AI**] [OH?) and
(2) compare it against the value of Ks, in order to know if a precipitate will be formed.

b) NaOH — Na ™ + OH™
- ' A mol OH™
n(Oh-)= 2| x 0:05 mol NaOH e
AL 1 mol NadH

(o] = 0.1 molOU~
gL

= 0.1 W\.Dl OH™

=0.0125 M OH~
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The comparison of both values gives this result: Q > Ks. Thus, a precipitate will be formed.
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Qb o] = (25x16%) x (125 « 162} = A.lig x 10 !
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