Self-Test on Tutorial 11-KEY

1. 500.0 mL of 2.0 x 10"* M Pb(NO3), solution is mixed with 800.0 mL of
3.0 x 1073 M Nal solution. Do the necessary calculations to see if a precipitate will form or not.

The possible precipitate would be Pbl, . (The NaNOs is soluble)
The equilibrium dissociation equation for the possible precipitate:
Pblyy, < Pb¥,y + 2lag
The [Pb2+] right after mixing:
[Pb**]= 2.0x104M x 500.0 mL = 7.692x 10° M
1300.0 mL
The [T'] right after mixing:
= 3.0x103M x 800.0mL = 1.846x 10° M
1300.0 mL
Trial Ksp = [Pb?*][ I')?
=(7.692x10”°) (1.846 x 107 )* =2.6x 10™
Ksp =8.5x 10® so Trial Ksp < Ksp

So there is NO PRECIPITATE.

2. If5.5 grams of AgNO3 solid is added to 50.0 mL of 2.0 x 103 M KIOj3 solution, will a precipitate
of AglO3 form?

Possible precipitate would be AglO;
Equilibrium equation: AglO;) € Ag'ag + 103 g
Plan: g > mol > M [AgNOs]

55g AgNO3 x 1mol = 0.03237 mol AgNO3
1699 ¢

[Ag'] = [AgNO3] = 0.03237mol = 0.6474 M
0.0500 L

[I0;] = [KIO3]=2.0x 103 M
Trial Ksp =[Ag*][103] = (0.6474) 2.0x103) = 1.3x 107
The actual Ksp of AglO; is 3.2 x 10® so Trial Ksp > Ksp

And there IS a Precipitate
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3. Find the maximum possible [I037] in a solution in which [Pb2+] =3.0x 104 M.
—

Equilibrium Equation for Precipitate: Pb(103)zs < Pb2+(aq) + 2103749
Ksp = [Pb*][103T’

[103T = Ksp
[Pb**]

1oy1= [ Ksp = [37x10"° - 35x10°M
[Pb™] 3.0x104

4.  1f 0.20 M NapCOs3 solution is added slowly to a mixture of 0.010 M Ba(NO3); and
0.010 M AgNOs3, which precipitate would form first. Show all calculations in a logical way.

To find the [CO32'] needed to start precipitation of BaCOs:

BaCO3 (S) 2 Baz+(aq) + CO32- (aq)

Ksp = [BaZ*][ CO5™]

2.6x 102 = (0.010) x [ COs*]

[CO:*] = 2.6x1070 =26x107 M
0.010

So the [CO32'] needed to start precipitation of BaCOs is 2.6 x 107 M
To find the [CO32'] needed to start precipitation of Ag,COs:
Ag2C03 () = 2Ag+(aq) + CO32-(aq)

Ksp = [Ag'T[CO3%]

[CO3*] = _Ksp__
[Ag'T
[CO32] = 85x10" = 85x10° M

(0.010)*
So you would need a lower [CO327] to start precipitation of Ag,CO3, s0

The Ag,CO; will precipitate first!
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