Chemistry 12 Tutorial 11—Solutions

Chemistry 12
Tutorial 11
Solutions

1. 250.0mL of 3.0x 104 M Ba(NOs3); is mixed with 350.0 mL of 0.0020 M NaxSO4
solution.

a)

b)

d)

d)

Determine which product could possibly be a precipitate.

The possible precipitate would be BaSO, . (The NaNOs is soluble)

Write the equilibrium dissociation equation for the possible precipitate in (a).
BaSOyy <= Ba’a) + SO& (g

Calculate the [Ba2*] right after mixing

[Ba2*] = 3.0x 104 M x 250.0mL = 1.25x 10* M

600.0 mL

Calculate the [SO42] right after mixing

[SO42]= 0.0020M x 350.0mL = 1.167x10°M
600.0 mL

Cdculate the trial Ky -

Trial Ksp =[Ba®"] [SOs*] = (1.25x 10%) (1.167 x 10°) = 1.46x 10’
Which is greater, the trial Kgp or the real Kgp?

Ksp=11x10" so Trial Ksp>Ksp

Would a precipitate form in this case? Yes.
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2. Will aprecipitate form if 3.8 grams of Ca(NO3), is added to 250.0 mL of
0.0050 M N&SO4 solution? Calculate the Trial Kgp first.

Possible precipitate would be CaSO,
Equilibrium equation: CaSOu) & Ca’’agy + SO& ()
Pan:g—> mol > M [CaNOs3),]

3.8gCa(NO3)2 x 1mol = 0.02316 mol Ca(NOs),
164.1 g

[Ca®*] = [Ca(NOs),] = 0.02316 mol = 0.09263 M
0.250 L

[SO4%] = [NaySO4] = 0.0050 M
Trial Ksp = [Ca®*] [SO4%] = (0.09263) (0.0050) = 4.6x 10
The actual Ksp of CaSO,is7.1x 10° so Trial Ksp > Ksp

And there|Sa Precipitate

Calculate the maximum possible [Cl] in a solution in which [Pb2*] is 1.0 x 10-3 M.
Equilibrium Equation: PbClygy 2= Pb**(aq) + 2Cl ()

KSp EXpron: KSp = [sz*] [C|-]2
[CIT* = K
PRT

]
[Cl] = K sp = 1.2x10° = 011M
[Pb*] 1.0x 103
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4.  Cdculate the [Pb2*] necessary to just start the precipitation of PoBr, from a
solution in which the [Br-] is 0.0030 M.

Equilibrium Equation:  PbBryis) = Pb™ g + 2Br(ag)
Ksp = [Pb*][ Br?

[Pb*] = Ksp = 6.6x10° = 0.73M
[Br]°  (0.0030)°

5.  Calculate the mass of Nal which must be added to 500.0 mL of a2.0 x 104 M
solution of Pb(NOg)2 in order to form a saturated solution of Pbl, .

Equilibrium Equation for Precipitate: Pblys &=  Pb**aq) + 2@
Ksp = [Pb™][1*
[1? = Ksp

[Pb

]
[I]= Ksp = 85x10° = 6519x10°M
[Pb*1] 20x 104

moles| = molesof Nal = 6519x10°M x 0.5000L = 3.2596 x 10" moles

massof Nal = 3.2596 x 10° moles x 149.9 g = 0.49 g Nal
1 mol

6. 1f 0.1 M KCl is added dropwise to a beaker containing 0.10 M Ag* and 0.10 M Pb?™,
which precipitate would form first? Show all equations and calculations.
To get the[CI'] needed to start precipitation of AgCl:

AgCli = Ag*agq) + Clag)

Kep= [Ag*] [CI]

1.8x 1010 = (0.10) x [CI']

[ClI]= 18x1010 = 18x10° M

0.10
So the [CI] needed to just start precipitation with Ag*is 1.8x10° M
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To get the [CI'] needed to start precipitation of PbCl; :
Equilibrium Equation for Precipitate: PbClyg == Pb* (s + 2Cl (ag)

Ksp = [Pb**][ CI'T?

[CI]? = Kgg
[Pb

T
[Cl] = Ksp =/ 12x10° = 11x10%M
[Pb*1 0.10

So the [CI] needed to just start precipitation with Pb®*is 1.1x 102 M

Sincethe [CI7] will reach 1.8 x 10° M beforeit reaches 1.1 x 102 M, the precipitate
AgCI will form first.

Salf-Test on Tutorial 11

1. 500.0 mL of 2.0x 104 M Pb(NOg)» solution is mixed with 800.0 mL of

3.0x 103 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:
Pblog = Pb*aq + 2
The [Pb2*] right after mixing:
[Pb?] = 20x104M x 500.0mL = 7.692x 10°M
1300.0 mL
The[l7] right after mixing:

1= UX 3 X uom = 1. X ]
[I7= 3.0x103M 800.0mL = 1.846x 10°M
1300.0 mL
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Trial Kgp :
Trial Ksp = [Pb®][ I']?
=(7.692 x 10°) (1.846 x 103)? = 2.6 x 10%°
Ksp=85x10° so Trial Ksp <Ksp

SothereisNO PRECIPITATE.

2. If 5.5 grams of AgNO3 solid is added to 50.0 mL of 2.0 x 10-3 M KIO3 solution, will a
precipitate of AglO3 form?

Possible precipitate would be Agl O3
Equilibrium equation: AglOs == Ag'ag + 103
Pan:g—> mol > M [AgNO;3]

55g AgNO3 x 1mol = 0.03237 mol AgNO3
169.9 ¢

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

[105] = [KIO3] =2.0x 103 M
Trial Ksp =[Ag'] [I10s] =(0.6474) (2.0x 103) = 1.3x 107
The actual Ksp of AglOs;is3.2x 108 so Trial Ksp > Ksp

And there|Sa Precipitate
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3. Find the maximum possible [IO37 in asolution in which [Pb2*] = 3.0 x 104 M.
Equilibrium Equation for Precipitate: Pb(10z)yg &= Pb* (s + 21037ag)

Ksp = [Pb*][1037°

[1037% = Ksp
[Pb*]

log]= [Ksp = [/B87x10" = 35x10°M
[Pb™] 3.0x 104

4. 1 0.20 M NaCOg3 solution is added slowly to a mixture of 0.010 M Ba(NOs3)» and
0.010 M AgNOs3, which precipitate would form first. show all calculationsin alogical way .

To find the [CO3s?] needed to start precipitation of BaCOs:

BaCOs () == Ba?*(zq) + COs™ (ag)

Ksp [Ba?*][ COs™]

2.6x10°

(0.010) x [ COs?]

[COs?] = 26x10° = 26x107 M
0.010

So the [CO3?] needed to start precipitation of BaCOs is 2.6 x 107 M
To find the [CO3?] needed to start precipitation of AgCOs:
Ag:CO3(9 &=  2AQ"(aq) + CO3”(ag)

Ksp =[Ag']°[CO3?]

[COs?*] = _Ksp
[AgT?
[CO32] = 85x1012 = 85x10% M
(0.010)2
So you would need alower [CO32] to start precipitation of AgCO3z, SO
The Ag,CO; will precipitate fir st!
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