Chem 1B, Summer 2014

Chapter 12/16 In_Class Exercises


1.
Consider the following reaction between peroxydisulfate ion (S2O82-) ith iodide (I-) in aqueous solution:




S2O82–(aq)  +  3I–(aq)  (  2SO42–(aq)  +  I3–(aq) 


At a particular temperature the rate of disappearance of S2O82- varies with reactant concentrations in the following manner:



————————————————————————


Expt.#
[S2O82–] (M)
[I–] (M)

Initial Rate (M/s)



————————————————————————


  1
 0.018

0.036

2.6 x 10–6 



  2
 0.027

0.036

3.9 x 10–6 



  3
 0.036

0.054

7.8 x 10–6 



  4
 0.050

0.072

1.4 x 10–5 


—————————————————————————

(a) Determine the rate order with respect to each reactant and write the rate law for the reaction. 
(b) Calculate the value of the rate constant (k) and the reaction rate when [S2O82–] = 0.036 M and [I–] = 0.072 M?
2.
The decomposition reaction: 2NOCl  (  2NO  +  Cl2  follows a second order kinetic with the rate law: Rate = k[NOCl]2. Temperature dependent studies of the rate shows that k1 = 9.3 x 10–5 L.mol–1.s–1 at 100oC and k2 = 1.0 x 10–3 L.mol–1.s–1 at 130oC. (a) Calculate the activation energy Ea (in kJ/mol). 

(b) Calculate the rate constant at 50oC. (Assume activation energy remains constant.)

(c) What is the value of the Arrhenius collisional frequency factor (A) for reaction at 50oC?
3.
The following mechanism has been proposed for the reaction between nitric oxide and bromine vapor:



Step-1:
  NO  +  NO  ⇄  N2O2

(fast, equilibrium)



Step-2:
  N2O2 +  Br2  (  2NOBr;
(slow)

(a) Write the overall equation and derive the rate law for this reaction. (b) Identify the intermediate in this reaction mechanism.
4.
Given the following thermodynamics data:





 CH4(g)        H2O(g)       
  CO(g)        H2(g)

—————————————————————————



Hof(kJ/mol)
  -75
      -242
  -110.5
        0


     So(J/mol.K)
  186
       189

    198
        131


—————————————————————————


(a) Calculate: Ho, So, and Go for the following reaction at 25oC and 1000oC, respectively.




CH4(g)  +  H2O(g)  (  CO(g)  +  H2(g)
(b) Indicate whether the reaction is spontaneous at 25oC or 1000oC or at both temperature. 

5.
Given the following thermodynamics data:


O2(g)
CO2(g)
SO2(g)



————————————————————



Hf(kJ/mol)
0.0
-393.5
-297



   So(J/K)
205
 214
 248



————————————————————


and the enthalpy and entropy change for the following reaction: 


CS2(g)  +  3 O2(g)  (  CO2(g)  +  2SO2(g); 
Ho = -1104.5 kJ and So = -143 J/K


(a) Calculate the Hf(in kJ/mol) and So(J/K) for CS2(g). 

(b) If Hf and So for CS2(l) are 87.9 kJ/mol and 151 J/K, respectively, estimate the boiling point of CS2 in degrees Celsius (oC).
