
Lesson 9: Teacher Reference

Setting Up the Electrolysis Apparatus and Capturing and
Testing the Gases Produced

Materials Needed
Magnesium sulfate (Epsom salts) MgSO  (you will use 60 g for every 500 mL of distilled water you make)
Distilled water, 1 gallon  
Beaker, 600-mL, 1
9-volt battery, 3
Alligator clip, 2
Stainless steel electrode wire, 2
Test tube,150 mm, 2
Rubber stopper, #2, 2
Lab glassware tape
Crucible tongs or forceps
Wooden matches

Safety Precautions
Wear chemical splash goggles, chemical-resistant gloves, and a chemical-resistant apron. Be sure the area is
dry before closing the circuit on the battery. Use only 9V batteries to provide a DC power supply. Do not use
an AC power supply. AC will produce oxygen gas and hydrogen gas equally at both electrodes, which can be
an explosive mixture.

Disposal
Magnesium sulfate solution may be disposed of down the drain. The stainless steel electrode wires should be
rinsed with water. The wires and the alligator clips should be dried to prevent rusting and stored for future
use.

Pre-Lab Preparation
Electrolyte Solution Preparation

To prepare 500 mL of 1 M magnesium sulfate (MgSO ) solution, add 60 g of magnesium sulfate (Epsom
salts) to 400 mL of distilled or deionized water in a 600-mL beaker. Stir to dissolve and then dilute the
solution to a final volume of 500 mL with distilled or deionized water.

Note: The concentration of magnesium sulfate is not critical. A 1 M concentration of it is only one option; 0.5
M, 2 M, or 3 M will also work. The higher the concentration, the faster the reaction will proceed, because
more current will be allowed to flow through the solution.

A. Electrolysis Apparatus Setup
Pour 400 mL of 1 M sodium sulfate electrolyte solution into a 600-mL beaker.
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Dispensing from the beaker, completely fill one test tube with the solution. Cork it with a
rubber stopper. Repeat this for the second test tube.

Turn the test tubes upside down over the 600-mL beaker, making sure the rubber stoppers
do not come out. Lower them into the beaker.

Remove the rubber stopper from the bottom of both test tubes while they are still
submerged in the solution. The test tubes should remain filled with liquid.

Place both stainless steel electrode wires in the beaker.
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Lift a test tube just enough to move it over an electrode wire. Do this for the second test tube
and second wire as well. Don’t lift the test tubes higher than the level of the solution in the
beaker or the liquid will empty out of the test tube and you will have to go back to step 2.

Attach an alligator clip to the end of each steel electrode wire sticking out of the beaker.

Attach three 9V batteries together in a series (as shown), if you want to produce the gases
quickly (within 20 min). Alternatively, attach a single 9V battery if you have an hour available
to produce the gases. If the batteries start losing charge, attaching three together as shown
may help get one more use out of them.

Attach one alligator clip to the positive terminal that is exposed on one of the batteries.
Attach the other alligator clip to the negative terminal that is exposed on the other battery.
Do not use an AC power supply!

Bubbles should start forming on each wire. Mark the one with more bubble formation as “A” using a piece of lab tape (this is
hydrogen gas). Mark the one with less bubble formation as “B” using a piece of lab tape (this is oxygen gas).

You may want to make two to three separate setups, to produce gas for more than one class. If so, repeat steps 1-12.

Unclip the alligator clips from the electrodes and the batteries when test tube A is approximately three-fourths full of gas
(hydrogen gas).
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B. Capturing the Gases to Test
Unclip the alligator clips from the electrodes and the batteries.

Lift test tube A just enough to move it off of an electrode wire. Use crucible tongs to carefully
insert a rubber stopper into the opening of one of the test tubes. Make sure the rubber
stopper is tightly sealed in the opening of the test tube by carefully, yet firmly, pushing the
test tube down so that the rubber stopper presses against the bottom of the beaker. Don’t lift
the test tubes higher than the level of the solution in the beaker until the stopper is inserted
or the gas inside the test tube may escape.

Once the rubber stopper is secure, remove the test tube and turn it right-side up. Dry the
outside with a paper towel and place the test tube in the beaker or in a test tube rack.

Repeat the last two steps for the other test tube. Do not place the test tubes immediately adjacent to each other in the test
tube rack. Place each test tube you get in a separate cup or beaker or test tube rack.
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C. Testing the Gases
You will need an extra set of hands for the next three steps: Ignite the tip of a wood splint
with a match or lighter. Let it burn until the tip has a small, steady flame.

Choose test tube A with the most gas and hold it with a test tube holder. Place the flaming
wood splint near the stoppered opening.

Quickly remove the rubber stopper and insert the flaming wood splint.

Observe what happens. A pale blue flame and a loud “pop” or “bark” will occur. This indicates that the gas is hydrogen.
Although at this point, students will argue that the gas could be hydrogen, methane, or propane, based on their list of gases
and known properties related to flammability.

openscied.org Page 5Unit 7.1 • Lesson 9 • 6/16/19



Repeat the last four steps for the test tube labeled B. This time, blow out the flaming wood
splint after it has been lit for half a minute so that only the tip glows red. A bamboo skewer
works well for this. The oxygen gas test requires a glowing red splint, not a burning splint. The
glowing wood splint should burst into flames, revealing that the second gas is oxygen.

References
Instruction above were adapted from Brownlee Electrolysis Apparatus Without Battery Jar Demonstration Kit
Publication; Flinn Scientific: Batavia, IL.
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