Solutions - Chapter 6

15. Ag,Fe(CN)4(s) = 4Ag* + Fe(CN)*

1.06 X where x is the solubility in mol/L.

__ — 45
Kg = 8510

6)4 45)

(1079 x= Kep x:= 1024 (85107

X =8.5x 1021 =8.5zM

16. CU(OH), 5(SO,) »5(S) = Cu*2 + 3/2 OH- + 1/4 SO,2- A Different look!

X 1.0x106 x/4 where x = solubility in mol/L
3
. _ 2 4 _ -18
Equilibrium constant: K=CcuCon Csos XK= 6910

Substituting for concentrations and K in the above expression;

2 2 5
—6) 2 (x\* _18 ~10 (2 _18
x~(1.0~10 ) -(Z) =6910 ° simplifiesto  7.071x 10 x**/ =6.9.10

17. (@) Zn,Fe(CN)4(s) = 2Zn*? + Fe(CN)s*
0.10x103 x  where x is the solubility of Zn,Fe(CN)4 in mol/L.

No other ions present and ionic conc. from the solubility is negligible.

o - 16
Keai= 2.1:10
. . -3 2 _ - 16
For solubility egim.;  10.10-10 -x=2110
x:= 21010 °
M\
(b) Zn,Fe(CN)4(s) = 2Zn*2 + Fe(CN)y*

5.0*10-7 x  where x is the solubility in mol/L
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The equilibrium expression is;

2
(501077) x= 211071
x:= 840-10" 4
MA

5 5

19.  Kepcasos = 2410 Kepagzsos = 1510

solubility of Ca salt is lower than that of silver salt. Make sure you know why it is not always
obvious. Original C, = 0.0500, CAg = 0.0300.

Thus removing Ca ions as sulfate by 99% without precipitating silver is the task at hand. If
99% of Ca ions are precipitated (1% remain in solution) with no silver precipitating the conc. of
the ions in solution are;

Cca:= .01-0.0500 Cag:= 0.0300

At that point the conc of sulfate in solution is given by the Ksp expression;
Cca Cauifate = Kspcasos
has solution(s)

K
$pCaSO4
Caulfate = C— Caufate = 0.048
Ca

o 2
Now, for silver sulfate solubility; Ag,SO, = 2Ag* + SO, 2 ; Q:= Cag -Caifate

If Q> KspAgZSO4 (= 1510 55 the the reverse reaction occurs, i.e. silver sulfate

precipitates.

Q=432x10 5 i.e.. silver sulfate would precipitate when 99% of calcium is pptd.

Answer; NO, silver ions would precipitate if 99% Ca is precicipitated.

At the point where silver sulfate is just at the brink of precipitation, the sulfate ion conc.
in solution will be given by;

2
Kepagesos = Cag Cauifate

has solution(s)

Kepagesos
Coiate= % Cauifate = 0.017

Cag
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Just at the brink of silver precipitation the calcium ion concentration in solution is;
Kgpcasos = Cca Cauitate
has solution(s)

Kspcasoa

3
CQ@ =
C

Cca=144x 10
sulfate

The percentage of Ca ions precipitated at that point is;

0050 - 1.44x 10 °

0.050

-100 = 97.12

23. Lewis acids: BF;, AsFg

25. For the set of equilibria,

Given Data are; K. =3010" 16 By = l.104 8,:= 2.1010
By = 8107 8,:= 3-107°
-7
Con:= 3210
Initial Guesses:

-8 -8 -8 -8 -8
Czn:=10 Cznon = 10 CznozHz = 10 Cznosnz = 10 Cznoana = 10
Given

C, = Kep rearranged equations.
="
2
Con
Cznon = B1-CznCon
2
CznozH2 = B2 CznCon
c = B4CyC 3 notice the four independent equations.
ZnQsH3 — P3"~Zn"~0H solution of this problem greately simplified by the
4 recogninition that C,, is fixed.

Cznoara = B4 CznCon
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S
S&0Qbh
Szneaa | =
RS ivaclicy
\ F&0Rd4

Solves as;

CZn
CznoH
CznooH2 | =

CznozH3

CZnO4H4

35. acid

@ H,O*

Fi nd(CZny Cznot» CznozH2: CznoaH3s CZnO4H4)

203x 10”3

9.375x 10 °

6x 10 °

768x 10 2

9.216x 10 4

base

H,O (extra example)

(b) HyN*CH,CH,NH,*  HzN*CH,CH,NH,

() C4H5CO,H

(d) CgHgNH*

CgH5CO,"

CsHgN (extra example)

39. From tables; K= 2107 2
CL.:= 0.010 K, = 1010
o 3
By definition; CLa'COH = KSp
Solving for Cy,;
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K
In aqueous system pH := —Iog(—wj pH = 7.767

45. CgHN + H,0 = CoH NH* + OH-
HOCH,CH,S- + H,O = HOCH,CH,SH + OH-

54 Regardless of the planet this problem considers the CaCO(s) solubility in water.

The dissolved carbonate ions establishes a series of equilibria, which involves the CO,, in the
atmosphere.

(1) CO,(9) =CO, (aq)  Kcpy

(2) CO,(aq) + H,0O(l) = HCO4(aq) + H*(aq) K;
(3) HCO3(aq) = CO5z2(aq) + H*(aq) K,

(4) CO4(aq) + Ca*?(aq) = CaCOq4(s) UKgp
addition of the above equilibria as written yields:

CO,(9) + H,O ()+ Ca*?(aqg) = CaCO4(s) + 2 H*(aq) associated with an equilibrium constant K
as defined below.

-0 2 -7 - 11
Keni= 6010 Keoz := 3410 Ky:= 4410 K,:= 4.7-10
Pcoz = 0.10 Cyi= 1810
— 1
K= KCOZ'Kl'KZ'K_
p
C L

© expressedas " = KeopKyKy— has solution(s)

Pcoz Cca Kep

2 Kep
Cga = CH . _ -3
[Keoa[ K (K2 Poor) ] Cea= 2.765x 10

In 2 liters mass of Ca(ll) in grams; Cc,40.078-2 = 0.222
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