" Solubility calculations and Ksp

You can calculate the solubility of a compound if you know Ksp!
Calculate the solubility (in /L) of lead iodide at 25C.  (see ¢ RIS 1n busle)
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ppm (parts per million) is a common unit used for small concentratfions. In dilute agqueous
solutfions, it is equal to mg solute/L




]SOPreCipiTaTion - adlso known as the reaction quotient

To predict whether a salt at a given concentration will precipitate out, calculate the
reaction quotient Q and compare it to the Ksp

Exarnple: ASC\ (s) = A&*Coﬁ) + CI_CaZ)J' ko & x/0 ' °

Q= EH@+:(ECI—,3

Q < Ksp ; the reaction proceeds to produce more products (dissolved
ions), so more solid is able to dissolve: NO PRECIPITATION

Q > Ksp ; the reaction proceeds to produce more reactants (solid),
> so solid falls out of solution: PRECIPITATION OCCURS

% Q =Ksp ; the reaction is at equilibrium. PRECIPITATION IS JUST BEGINNING

Would a solution with (Ag+) = 0.014 M and (CI-) = 0.00042 M precipitate? ¢
Q= (el |- (0.014)(0.00042)= S. 66 %10

R=5.66%x107¢ >\, §x 107"

Q > Ksp, so precipitation will occur




mLe Chateleir's Principle

The "common ion effect” affects the solubility of a compound in solution. The presence of
one of the ions in a salt in the solufion will REDUCE THE SOLUBILITY of that salt!

Ag Cligy = A0+(aq) + uaéwl)

Silver chloride is much less soluble in a solution of 0.1 M NaCl than it is in
distilled water. Why? The presence of CHLORIDE ION forces the
solubility equilibrium back to the left, meaning less silver chloride can
dissolve!

Solubility can also be affected by pH - depending on the acidic or basic properties of
the salt!

A second example: Salicylic acid in the characterization lab
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PH AND SOLUBILITY
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This salt's solubility is pH dependent. How?

* In a BASIC solution, the concentration of hydroxide ion in solution is high.
, 8O solubility is LOWER than in pure water.

*In an ACIDIC solution, we have a significant amount of hydronium, which
can react with hydroxide. This lowers the hydroxide concentration and makes
magnesium hydroxide MORE SOLUBLE

Generalizing

If a compound is BASIC, then it will be LESS SOLUBLE in basic solutions, and MORE SOLUBLE
in acidic solutions!

If a compound is ACIDIC, then it will be MORE SOLUBLE in basic solutions, and LESS SOLUBLE
in acidic solufions!

If a compound is NEUTRAL (neither acidic nor basic), then its solubility will be
UNAFFECTED by pH



