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The Common lon Effect

Remember: solubility can change if you change reaction conditions!
» le Chételier’s principle predicts that a salt will become IeﬂSS' soluble in a solution that already contains

one of its own ions already dissolved: what's know asa (.ot oh fen.

s The presence of a commeon ion acts like increasing the concentration of a P‘fu{i W ij‘ ion in the salt
AY .
dissolution, causing the system to shift \ P.%; :lj to establish equilibrium {towards the SD‘ ld, side).
Example: T [pVbAwf( tons ) = less Salt will disselve ! Iy
g

1. Circle any of the following compounds that contain a common ion to MgCla.
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2. Which of the compounds above, if present in solutionYwould reduce the solubility of MgCly:

8. the most? Why? A‘C\,gj ble it P‘f“-‘d\%ﬁiw e mont oM o [0S PO 'pommga tatnef-
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b. the least? Why? A@E, or m_&g‘}} bl Fhey

Contin ho iond tommon to MgCl,
A The Effect of pH on Solubility

The common ion effect predicts that when a salt contains ions that can act as an acid or a base, the solubility of that salt

will be affected by changes in ?H .

Example:

3. Williron {1} hydroxide be morr equally soluble in a basic solution {when compared to its solubility in

pure water}? Explain. LQSS S’D!t«lﬂiﬂ. OR~ fonf arp P‘f@&{)v{’(, W Q LG&%( Suhﬂﬁ%‘;
which it & Common ion 1o Ye Uﬁ%}s ,S° Less FQCDH)S Wil Lo ddle to
C\]SSD\\Ie I a baSic Sofution, .

Fe(OH); = Fe**(aq) + 3 OH (aq)

4, Williron {ill} hydroxide bess, or equally soluble in an acidic solution (when compared to its solubility in

pure water)? Explain.

More Soluble! The W prosent in an acidic Sol%n wi
ceact W/ Ho OH™ jue (pmduwg H, O).Thag will reduce the concertration
of OW" toms, To fhe reackon Wil need to Shift hjl\'t {o reach 6.7)uiiiLJViL4mj
Cqu&‘mg Mot \:e(omg . digﬁ‘m’ve.
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Common lon Calculations

5. Calculate the molar solubility of nickel {II) carbonate in a solution containing 0.100 M NaCOs. The Ky Of NiCOs is

1.4 x 107 at 25°C. 5 K _ ENi%j [.C,ng—]
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6. Calculate the molar solubility of SrF; in a solution containing 0.400 M NaF. The K5y of SrF2 is 7.9 x 1077 at 25°C.
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———————— €ommon lon Applications: Achieving a-Desired-Coneentration - - -~ -

You can use the common ion effect to control the Cond @V‘)ﬁ""hb"'\ of the non-coemmon ion in solution! Let’s see

how this chemical magic works. - 1y ¢, RICE Mﬁ,‘olw@&!

7. In pure water at 25°C, the Ks, of CaC0O3i5 3.8 x 1072, Ca(NOs); is added to 1.00 L of a saturated solution of
CaCOj; at 25°C until the [CO327 is reduced to 2.3 x 1077 M. How many moles of Ca{NQ3); are dissolved in
solution at the point when [CO327} = 2.3 x 1077 M? (Assume the added Ca(NO3), has a negligible effect on the

total volume of solution.)
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8. Given a 2.00 L saturated solution of Cu(l03);, K, = 1.4 x 10”7, how many moles of NalO; would need to be

dissolved in solution to reduce [Cu2+] t0 6.0 x 107 M? (Assume the added NalO; does not appreciably change the
total volume of solution.)
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Even more practice!

9. Copper(l) bromide has a measured solubility of 2.0 x 1074 mol/Lat 25°C. Calculate its K, value.

KSF = [CutILR] =% = (2.09-4\2 =lﬁ£ﬁ3:ﬁ_

10. The K, value for copper(ll) iodate, Cu{lis 1.4x107" at 25°C. What is the maximum mass, in grams, of
copper (Il) iodate that can dissolve in 500. mL of water?
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11. In pure water at 25°C, the molar solubility of PbCl, is 1.3 x 10"%and the Kep is 1.6 x 10™. LiCl is added to 5.00
L of a saturated solution of PbCl, at 25°C until the [Pb2+} is reduced to 4.5 x 10™* M. How many moles of

chloride ions are dissolved in solution at the point when [Pb2+] =45x107 M? (Assume the added GafNGs),
has a negligible effect on the total volume of solution.) Ll

K. =P -7 = (4se-q)L -3 = LLE-S

LE(* T2 w\) Heeona =019MCVx 500 * 094 mol C‘li



