Review Worksheet 2.

1] Calculate the molar solubility of CaF2 in pH 1.60. Ksp = 4.0x10-11, HF Ka = 6.0e-4

2] Write an MBE for the following sequence of reactions:


Hg2(OOCCH​3)2(s) = Hg22+ + 2 CH3COO-


Ksp = 3.0x10-11

CH3COO- + H+ = HOOCCH​3



Ka = 1.75x10-5
Write a CBE for these reactions and include Kw

3] Assume that an aqueous solution is saturated with AgI(s) and has initially 0.200 M Na2S2O3. The following reactions occur:


AgI(s) = Ag+ + I-


Ksp = 8.3x10-17
Ag+ + S2O32- = AgS2O3-

K1 = 6.6x108
AgS2O3- + S2O32- = Ag(S2O3)23-
K2 = 4.4x103
a) What are the MBE and CBE for the system?

b) If one were seeking a term for to solve for the solubility of AgI what would it be?

c) How many variables are necessary for the solution of AgI solubility in 0.200 M Na2S2O3?

d) What other equations would help you solve for each variable?

4] Determine the feasibility of the 99% separation of 0.010 M Ca2+ from 0.010 M Ce3+ by precipitation of with C2O42-.

5] Calculate the pH of 0.100 M NaHS.


H2S = HS- + H+


Ka1 = 9.0e-8


HS- = S2- + H+


Ka2 = 1.0e-15

6] Calculate the pAg, and [Cl-] for the following titration:100.00 mL of 0.0500 M NaCl with 0.100 M AgNO3.

a) 25.00 mL 
b) at Ve


c) 75 mL
7] How many mL of 0.500 M NaOH or 0.500 M HCl should be added to a 10.0 g of weak acid HA  (Ka = 4.0e-6, MW = 144.43 g/mol) to produce 1.00 L of  buffer solution at pH  6.00 ? 

8] What is the pH of 0.0500 M NaH2A?

H3A = H2A- + H+

Ka = 3.3e-3


H2A- = HA2- + H+

Ka = 8.9e-6


HA2- = A3- + H+

Ka = 1.8e-11

9] Express the formula to find the fraction of acid in the HA2- form from problem 8 at a certain pH.

10] Consider a 1.7839 g of mixture of BaCl2.2H2O (MW 244.26) and KCl (MW 74.551). After heating which drives off the water from the sample, it now weighs 1.5923 g. Calculate the weight percent of BaCl2 in the original sample.

Answers for Review Worksheet for Exam 2.

1] Calculate the molar solubility of CaF2 in pH 1.60. Ksp = 4.0x10-11, HF Ka = 6.0e-4


Note that F- is a weak base.
HF = H+ + F-
Ka = 6.0e-4


S = [Ca2+]
and MBE
2 [Ca2+] = [HF] + [F-]


At pH 1.60 
[H+] = 2.5e-2 M


Ka = [H+][F-]/[HF]


6.0e-4 = 2.5e-2 M*[F-]/[HF]


[HF] = 41.7 [F-] 

#1


4.0x10-11 = [Ca2+][F-]2

[F-]  = (4.0x10-11/[Ca2+])1/2
#2

put 1 & 2 into MBE


2 [Ca2+] = 42.7 [F-] = 42.7(4.0x10-11/[Ca2+])1/2

[Ca2+] = 2.6e-3 M

2] Write an MBE for the following sequence of reactions:


Hg2(OOCCH​3)2(s) = Hg22+ + 2 CH3COO-

Ksp = 3.0x10-11

CH3COO- + H+ = HOOCCH​3



Ka = 1.75x10-5
Write a CBE for these reactions and include Kw

MBE:
2[Hg22+] =  [CH3COO-] + [HOOCCH​3]

CBE: 2[Hg22+] + [H+] = [CH3COO-] + [HO-]

3] Assume that an aqueous solution is saturated with AgI(s) and has initially 0.200 M Na2S2O3. The following reactions occur:


AgI(s) = Ag+ + I-


Ksp = 8.3x10-17
Ag+ + S2O32- = AgS2O3-

K1 = 6.6x108
AgS2O3- + S2O32- = Ag(S2O3)23-
K2 = 4.4x103
a) What are the MBE and CBE for the system?


0.200 M = [S2O32-] + [AgS2O3-] + 2[Ag(S2O3)23-]


also [I-] = [Ag+] + [AgS2O3-] + [Ag(S2O3)23-]


[I-] + [AgS2O3-] + 3[Ag(S2O3)23-] + 2[S2O32-] =[Ag+]
b) If one were seeking a term for to solve for the solubility of AgI what would it be?


S = [Ag+]= [I-] initially, then [Ag+] + [AgS2O3-] + [Ag(S2O3)23-] = [I-]
c) How many variables are necessary for the solution of AgI solubility in 0.200 M Na2S2O3?


[S2O32-], [AgS2O3-], [Ag(S2O3)23-], [Ag+], [I-]

d) What other equations would help you solve for each variable?


K1 = 6.6x108 = [AgS2O3-]/[ Ag+][ S2O32-]


K2 = 4.4x103 = [Ag(S2O3)23-]/[ AgS2O3-][ S2O32-]


Ksp = 8.3x10-17 = [Ag+][ I-]
4] Determine the feasibility of the 99% separation of 0.010 M Ca2+ from 0.010 M Ce3+ by precipitation of with C2O42-.


CaC2O4 Ksp = 1.3e-8

Ce2(C2O4)3 Ksp = 3e-29

(1-0.99)*0.010 M Ce3+ = 1.0e-4 M


[1.0e-4]2[C2O42-]3 = 3e-29
[C2O42-] = 1.4e-7 M


Q = [Ca2+][ C2O42-] = 0.010*1.4e-7 = 1.4e-9 < Ksp

Separation is feasible

5] Calculate the pH of NaHS.


H2S = HS- + H+


Ka1 = 9.0e-8


HS- = S2- + H+


Ka2 = 1.0e-15



pH = ½(-log9.0e-8 + -log1.0e-15) = 11.02
6] Calculate the pAg, and [Cl-] for the following titration:


100.00 mL of 0.0500 M NaCl with 0.100 M AgNO3.

a) 25.00 mL

first calculate Ve
0.10000 L*0.0500 M Cl-*1/0.100 M AgNO3 = 50.00 mL

@ 25.00 ML we are before the end point therefore we have excess Cl-.


Mol Cl- = 0.10000 L*0.0500 M Cl- - 0.02500 L*0.100 M Ag+ = 0.0025 mol Cl-

[Cl-] = 0.0025 mol/0.1250 L = 0.0200 M


[Ag+] = 1.8e-10/0.0200 M = 9.0e-9 M

pAg = 8.05

b) Ve
We calculated before that Ve = 50.00 mL. 
At Ve [Ag+] = [Cl-] = x


Ksp = x2

x = 1.3e-5 M

pAg = 4.87

c) 75 mL 
We are in the excess Ag+ regions therefore


mol Ag+ = (0.07500L-0.05000L)*0.100 M Ag+ = 0.0025 mol Ag+


[Ag+] = 0.0025 mol/0.175 L = 1.43e-2 M


pAg = 1.84

7] How many mL of 0.500 M NaOH or 0.500 M HCl should be added to a 10.0 g of weak acid HA (Ka = 4.0e-6 M, MW = 144.43 g/mol) to produce 1.00 L of  buffer solution at pH  6.00 ?

pKa = 5.40 therefore we will need to add NaOH, let x = mols OH- added


HA
=
A-
+ 
H+

10.0/144.43
--

--


-x

+x

10-6.00
Ka = 4.0e-6 = (1.0e-6 x)/(6.92e-2 – x) 
x = 0.277 mols of OH-
0.277 mols OH-*(1/0.500 M) = 554 mL dilute solution to 1.00L
8] What is the pH of 0.0500 M NaH2A?


H3A = H2A- + H+

Ka = 3.3e-3


H2A- = HA2- + H+

Ka = 8.9e-6


HA2- = A3- + H+

Ka = 1.8e-11
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[H+] = 1.66e-4
pH = 3.78

or 

pH = ½(-log3.3e-3 + -log8.9e-6) = 3.77

9] Express the formula to find the fraction of acid in the HA2- form from problem 8 at a certain pH.


(HA2-= Ka2Ka1[H+]/D


D = [H+]3 + Ka1[H+]2 + Ka1Ka2[H+] + Ka1Ka2Ka3
10] Consider a 1.7839 g of mixture of BaCl2.2H2O (MW 244.26) and KCl (MW 74.551). After heating which drives off the water from the sample, it now weighs 1.5923 g. Calculate the weight percent of BaCl2 in the original sample.


Mass water = 1.7839 – 1.5923 g = 0.1916 g H2O

0.1916 g H2O*molH2O/18.02 g*molBaCl2/2 mol H2O*208.22g BaCl2/mol*100/1.7839 g 











= 62.1 % BaCl2
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