Teacher Instructions/Answers for Electrolysis of KI, CuCl2, and Pb(NO3)2 

For each solution, dissolve about a teaspoon of the salt into 250 mL of water.  This is enough for many trials.  

You will need:


watchglasses (or a petri dish if doing it on the overhead projector)


batteries, clips, carbon rods


phenolphthalein


bromothymol blue or universal indicator

Reactions and calculations:

copper chloride:



Cu2+(aq) + 2e- -----> Cu(s)


reduction
Eo = +0.34 volt



2Cl-(aq)   ----->  Cl2(g) + 2e-

oxidation

Eo = -1.36 volts

The oxidizing agent is Cu2+.

The reducing agent is Cl-.

The net ionic equation is:
Cu2+(aq) + 2Cl-(aq) -----> Cu(s) + Cl2(g)

For a 1M solution of CuCl2, 1.02 volts are needed to do electrolysis.

lead nitrate:



Pb2+(aq) + 2e- -----> Pb(s)


reduction
Eo = -0.13 volt



H2O (l) -----> 2H+(aq) + 1/2 O2(g) + 2 e-
oxidation

Eo = -0.81 volt



The oxidizing agent is Pb2+.

The reducing agent is H2O.

The net ionic equation is:
Pb2+(aq) + H2O (l) -----> Pb(s) + 2H+(aq) + 1/2 O2(g)

For a 1M solution of Pb(NO3)2, 0.94 volts are needed to do electrolysis.

potassium iodide:



2H2O (l) +2e- -----> H2(g) + 2OH-(aq)
reduction
Eo = -0.83 volt



          2I-(aq)   ----->  I2(g) + 2e-

oxidation

Eo = -0.53 volt

The oxidizing agent is H2O.

The reducing agent is I-.

The net ionic equation is:
2H2O (l) + 2I-(aq) -----> H2(g) + 2OH-(aq) + I2(g)

For a 1M solution of KI, 1.36 volts are needed to do electrolysis.

NOTE:

If you want to show electrolysis of water, simply take a small beaker of water, add a drop of concentrated sulfuric acid or a teaspoon of baking soda (NaHCO3) (to allow electrons to move) and toss in a 9 volt battery.  Pass it around in class or put it on the overhead projector lying down.  You will see that the rate of gas produced at one electrode (H2) is twice as much as at the other (O2).

If you use sodium sulfate solution (Na2SO4), you'll get electrolysis of water that is neutral.  Phenolphthalein will turn pink at one electrode, but swirling the solution will make it go colorless again.


2H2O (l) + 2e- -----> H2(g) + 2OH-(aq)


H2O (l) -----> 2H+(aq) + 1/2 O2(g) + 2e-
Answers:

Regular chemistry





Honors Chemistry

1. A          5.   C           9.    D   
13.  D

1.  C          5.  B            9.    D          13.  D                

2. C          6.   A          10.   D
14.  D


2.  B          6.  D           10.   D          14.  C

3. B          7.   A          11.   A
15.  B


3.  D          7.  C           11.   A          15.  E

4. D          8.   C          12.   B 



4.  E          8.  D           12.   E          

