Problem 9-07 Heterogeneous ionic equilibria — solubility in the presence of other ions

5 grams of silver molybdate was stirred in 500 cm®

(a) of distilled water,

(b) of silver nitrate solution with concentration of 0.02 mol dm3
(c) of sodium molybdate with concentration of 0.02 mol dm™®

Calculate what percentage of the original amount of AgMoO, will be dissolved in each experiment.
The solubility product of Ag,MoO, (standard state of infinite dilution, ¢ = 1 mol dm™>) has the value
of 3.1-10 **. Assume that activities can be replaced by relative concentrations.

[(a) 0.744 % , (b) 0.0029 % , (c) 0.074 %]

Solution:
Ks=3.1.10"
M = 375.7 g mol™

(a) Ag2MoOs (s) =2 Ag* + MoO,
Co = Cag,Mo0, — SOlubility in pure water

CAg"' =2 Co
CMo042- = Co
2
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wley=n2=1, c¢'=1moldm?
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Co =(%)ﬂ3 :(%40_11} =1.98- 10 mol dm™®
The mass of the molybdate dissolved in the volume V = 500 cm® of saturated solution
Amo=¢co-V-M=1.98-10"-500- 107 - 375.7 = 0.037194 g,
0.03719

i.e. 100- = 0.744 % of initial amount of 5 ¢

(b) Inthe presence of AgNO3;
AgM0Oy (s) = 2 Ag* + MoO,~
AgNO;z; = Ag” + NO3
C1 = CagyMo0, ---- CONcentration of AgzMoO, in AgNOjs solution
Cagt = 2 C1 * Cagno3

CMo042- = C1

_ 2 2 . ..2
Ks = Cagt "Cpooz- = (2C1+Cagno,)” "G = Cagno,; G
(approximately: 2 ¢; << cagno3)

_ Kg 31107 " ,3 . N
1= — = 5— =17.75-10 mol dm™ (the assumption 2 ¢; << Ccagnos Was justified)
Cagno,  0-02
Am;=c-V-M=775-10°.500-102.375.7 =1.45.10° g,
-5
ie. 100-% = 0.0029 % of initial amount of 5 ¢



(c) Inthe presence of Na;MoO,
AgMoOs (s) = 2 Ag* + MoO,”
Na,MoOy (s) = 2 Na* + MoOs"

C2 = CagyMooy ---- CONcentration of Ag2MoO, in NazMoO, solution
CAg+ =20C

CMo042- = C2

_ 2 2 = 2
Ks = CAg* 'CMoOf( =(2¢y) (¢ JrCNaZMoO‘,') =4c; *CNa,MoO,
(approximately: ¢, << Cnaymooy)

-11
Cr = Ks :1/3'1 10 =1.97-10° mol dm™
4 CNa,Mo0, 4.0.02

Am;=c¢;-V-M=197-10°-500-10°-375.7 =3.698-10 ° g,
—3
100.3:698-10

= 0.074 % of initial amount of 5 g



