Honors Chemistry

AN ELECTRIFYING EXPERIENCE:

The Electrolysis of a Potassium Iodide Solution

Questions

DO NOT WRITE ON THIS TEST.  Put the letter of the best possible answer on your answer sheet.

You may need the following information to answer questions:

Phenolphthalein turns bright pink in a base.

Iodine turns black with starch.

Elemental iodine + iodide produce triiodide.

You will need to use some of the following reduction potentials (values are for 1M solutions):

       
Half-reactions                            

Eo (volts)

A.
1/2 O2 + 2H+ + 2e-  ------>  H2O     
+1.23

B. 
I2 + 2e-  ------>  2I-              

+0.53

C.
2H+ + 2e-  ------>  H2                

   0.00

D.
2H2O  + 2e-  ------>  H2 + 2OH-        
-0.83

E.
K+ +  e-  ------>  K                

-2.92

QUESTIONS
1.
What substances are present in the bottle of KI solution?


a) K, OH-, H+         

d) H2, OH-, H2O


b) K+, I2, H2O        

e) K+, I2, O2

c) K+, I-, H2O

2.
What occurred at the cathode (black wire)?


a) it turned red/orange and fizzed.


b) it turned bright pink and fizzed.


c) it turned black with starch and did not fizz.


d) it turned red/orange and did not fizz.


e) there was no change at all.

3.
What occurred at the anode (red wire)?


a) it turned bright pink and fizzed.


b) it turned red/orange and fizzed.


c) it turned red/orange, black with starch and fizzed.


d) it turned red/orange and black with starch.


e) there was no change at all.

4.
Which substance was being produced at the anode?   


a) H+
    b) OH- 
  c) K
          d) H2O

e) I2
5.
Which substance was being produced at the cathode?


a) H+  
    b) OH-         c) K             d) I2  

e) H2O.
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6.
Which of the above half-reactions occurs at the cathode?


a) A  
     b) B        
c) C  

d) D  

e) E

7. 
Which two of the above half-reactions are correct for the electrolysis of KI?  


a) A and B  

c) B and D

e) B and C


b) B and E    

d) D and E

8.
What is being reduced in this electrolysis?  


a) K+              b) I2
       c) H+
       d) H2O
        e) OH-
9.
What is being oxidized in this electrolysis?  


a) H2O
       b) I2
        c) H2
       d) I-
        e) OH-
10.
Which of the following equations best represents the formation of the triiodide ion?

     
a) I2 + I -----> I3     

     
b) 3I- -----> I3-
     
c) 3I -----> I3
     
d) I2 + I- -----> I3-
     
e) 3I2 -----> 2I3
11.
What is the role of the potassium ion?  


a) it is a spectator ion

c) it is the oxidizing agent

  e) none of these



b) it is the reducing agent    
d) it is changed to neutral potassium

12.
What is the voltage needed to electrolyze a 1M solution of KI?

     
a) 0.30

b) 0.53
c) 1.76
d) 9.0

e) none of these.

13.
What is the net ionic equation for the electrolysis of a solution of KI?

     
a)  2I- + 1/2 O2 + 2H+ ------> H2O + I2
     
b)  KI -----> I- + K+     

     
c)  2I- + 2H+ ------> I2 + H2
     
d)  2I- + 2H2O ------> I2 + H2 + 2OH-
     
e)  none of the above

14.  Which chemical could be substituted for KI and still get the same results?  


a) KNO3
b) KCl
c) NaI

d) NaHCO3
       e) CH3COOH

15.  Which of the following potential energy diagrams best describes the electrolysis of KI?

      A              

    B              
              C              
             D              
              E

