Chem 2222. Quantitative Analysis Name KE 7

Second Examination. 100 points

June 6, 2008 Form #

Part 1 (48 points). Show your work on problems. Write the relevant equilibrium reactions and corresponding

equilibrium constant expressions where appropriate. Evaluation based on correctness, completeness and clarity.
Use appropriate number of significant figures in final result. Take activity coefficients into account except as noted.

Equilibrium constants at zero ionic strength Actvity Coefficients
Ba(10;), Kp=1.57x10" Ion Ionic Strength
Pbl, Ky =79%x107 0.05 0.10
HIO; K,=0.17 K*, NO;~, OH" 0.81 0.75
Pb’* 0.45 0.36
I 0.81 0.75

@ 0.85 0.83

(H7]
K 1
For a weak acid HA, ay, = —*— =T
(H7] +1 (H™] +1
K, K,

1. (12) Consider an aqueous solution of 0.10 M NaCl with no added acid or base.
a) What is the ionic strength of the solution?

/U.: 0.10

b) Develop an expression for K/, the conditional ionization constant for water, and calculate its value.
Hio = N+ +od~

/

k; "(Quf)(“ﬂu‘) = 624%“-#;)1”4] [ou]) = Xu_, XDH‘ Ky

’ ° -y _
w < % = _kooxio e 61 x)o’?
e Sou- (683 )(0.35)

¢) Calculate the pH of the solution.

K= udtow) = e’
[u+) ‘WZ/LM <o = LaTx107 m

Q.= ¥, [#) = (0.83)(1.27¢167) = 1.05 107/

@Hﬁ 'l'&\Qw = ——\g (I.QS xloq)" = 6.?7& =

6.78
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2. (4) Calculate the ionic strength of 0. 010 M K,SO0;.
— + Sog
Kz S’O‘i >4 K g)o

©.D

i :{[[k‘j('”)z* (S0’ ']('2)7
=4 { (0.a10) (*)* +(0-0’0)(").(

e _)!:{o.oz.o +o.o¢o} = ﬁ (0.0l.o\ = 0.030

3. (12) Consider a saturated aqueous solution of Pbl, in 0.10 M KNO; and 0.00100 M KI. Take activity
coefficients into account in responding to the following questions.
a) Beginning with the equilibrium reaction and corresponding expression for the thermodynamic solubility
product constant K,,°, derive an expression and calculate the value of the conditional equilibrium constant

Ky'
—_— 4 -
PbIz(‘) < Pb + +al [ ] )
o 2 oy247 (& (T
ke = (G} (2r) = g T [ &.-157)
2 /
Xi’bﬁo a:.l {Pb2¥.] {I..] = Kﬂ)“XJ' k’f
’ e -9
Koy = ___‘Ep,.—z— . 1.9x0 : o
& & (0.36)(015)
-
= 39 xlo
b) Calculate the molar solubility of the lead iodide. P_b ( .e Pb"“'“ p 1 -
(o] 17 b = T oo e

. K, v 39 x 0
{f™) = "_{r—a:‘ (1.00 x10 Y-

42 x (a"mlynon'\
- _&_3?&‘0'2 m

Uas w«k«- Hid ordin x,mlm No Stmple soledim .

x (0.00120 *21\

k’f =
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4. (20) Consider a saturated solution of Ba(105); in aqueous 0.10 M nitric acid. Ignore activity coefficients.

a) Write all of the equilibrium reactions, and corresponding equilibrium constant expressions, necessary to
completely describe the equilibrium system. Be sure to include ionization of strong electrolytes.

Ba (103), 5y = o™ + 4105 ‘G)‘ = [627] 17057) %
HIDB IR AR I0;™ &a “ {HJ][ID’,-]

[NIOg]
Ho = HY+ou~ K, = [H*]1[OH")

00/, —

b) Write the charge balance equation for the aqueous solution.

IH+] + 2[B8a) = [ou) + [Noy") + [T0y)

For ¢ and d, assume that we maintain [H'] = 0.10. Ignore activity coefficients.

¢) Calculate the fractional concentration of iodate (i.e., that fraction of total iodate in solution that is present as
1057

- {
O( - = ims) = = ! - O.é
3 C, 4+ | ©.10 - a.edo
! —— 4
K 0.1 20,43

balance equation.

2 -—
Ba (.1'033;“n — 84 +4 Ip;

d) Calculate the molar solubility of the Ba(10,),. Note that because [H'] is fixed, you will not need a charge

I‘JJ'Da ;,-‘/4"41'03-
Copp = & 1 64%%
k. = (85010507
9 8a**) ( < 103 c.roi)
b R
. 2% £8a2t
[ 82)(lzg, 2 zsa )
4 ofyoy L6a7%)
L ‘.'; L

-7
22 - ( L2 Y. /tsyxn ) o L
4 ol / 4 (0.63)*

-3
= 0 molfs
- Solubildy. .o xl
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