The Electrolysis of Water : 

This lab has been copied from the following website:

http://www.sasked.gov.sk.ca/docs/chemistry/mission2mars/contents/labs/chapter3/electrolysis.doc
PRIVATE


PRIVATE "TYPE=PICT;ALT=Electrolysis apparatus"

Water can be decomposed by passing an electric current through it. When this happens, the electrons from the electric current cause an oxidation-reduction reaction. At one electrode, called the cathode, electrons pass into the solution and cause a reduction. At the other electrode, called the anode, electrons leave the solution completing the circuit, and cause an oxidation.

In order to carry out electrolysis the solution must conduct electric current. Pure water is a very poor conductor. To make the water conduct better we can add an electrolyte to the water. This introduces another problem though. Many electrolytes that we add electrolyze more easily than water. Sulfate ions do not electrolyse as easily as water, so sulfates are often used to enhance the conductivity of the water. At one of the electrodes, electrons (from a current source like a battery) are added to the water molecules (since electrons are added, this is the negative terminal of the battery). The following reduction takes place at the cathode, producing hydrogen gas.

PRIVATE
2H2O + 2e-     _____________ 
H2(g) + 2OH-

Reduction = Cathode

At the other electrode, electrons are removed from the water (so it is the positive end of the battery) and enter the electrode. This completes the circuit so current can flow. At this electrode, called the anode, water is oxidized:

PRIVATE
H2O ----------------
1/2O2 (g) + 2H+ + 2e-

Oxidation = Anode

Since an oxidation cannot occur without a reduction, these two reactions must occur at the same time. If we add them together, and cancel out the similar terms, we will get the net overall reaction.

PRIVATE
2H2O
+ 2e-  -----


H2(g)
+ 2OH-


H2O
         ----


1/2O2 (g)
+ 2H+
+ 2e-








3H2O
+ 2e- ------


H2 + 1/2O2 (g)
+ 2H2O
+ 2e-

which is the same as

H2O -------------
H2 + 1/2O2 (g)

Materials

· 9 volt battery  

· two pencils, sharpened at both ends (one pencil, cut in half will do, or use old pencil stubs 

· electrical wire 

· petri dish  or  saucer

· water 

· acid base indicator : red cabbage juice) (boil a few leaves in water)

· magnesium sulfate (epsom's salt) 

1. Prepare your electrolysis apparatus if it is not already set up for you. Sharpen both ends of the pencil. Attach the  wires to the sharpened pencil lead. Strip about 2 cm of the end of the wire, and wrap it about the pencil lead. Tape or hot glue this wire in place if needed.    

2. Make a solution that is saturated with epsom’salt (magnesium sulfate) in water. You will need about 100 mL.(half a small glass)

3. Add some cabbage juice to the solution you prepared above. Your solution should be  colored.  Pour this solution into your saucer.

4. Put the free end of the pencil leads into the  saucer, submerged under the water, and about 2 cm apart.

5. Attach the battery, and observe any changes for several minutes. Note which end is positive  and negative , and what results you observe. It is almost impossible to collect the gases produced in this experiment. While it appears that a lot of bubbles form, in fact there is really not a lot of gas being produced. It is possible to collect the gas in a different apparatus, which can use higher currents than the one described here. 

PLEASE PRINT THIS REPORT AND COMPLETE: 

Name:___________________________block___

Explain:

1. Electrons flow from the negative terminal of the battery ( cathode) into the solution.  Write the half-reaction occuring there.

__________________________________________________________

Is it       a half-oxidation         or     a half-reduction   ?           (circle)

3.  Electrons flow from the solution into the positive terminal of the battery (   anode)  .  Write the half-reaction occuring there.

__________________________________________________________

Is it      a half-oxidatin          or      a half-reduction?          (circle)

3. Draw your experimental set up and make sure that you represent the changes of color!!!!
Label the following:   anode ,   cathode,    reduction  ,   oxidation  ,  OH- (hydroxide ion),     H+ (proton)

Evidence:

Now that you have done this extra effort, you are entitled to earn an additional point on you final  6weeks average  IF:

-------your answers are correct.

-------Your bring the battery , wires , and pencils in a zip-log bag  stapled to

-------your report in class on or before May the 10 th.

-------P.S.  If you want the content of the zip-log bag to be returned to you,  please write your            name and block on it.  Thanks

