
An investigation of the factors that affect the electrolysis of brine and 
calcium carbonate.
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Introduction
What are the factors that would affect the electrolysis of brine and calcium carbonate? 
We are going to use the method of applying low voltage through brine, which causes 

dissolved minerals (calcium carbonate and magnesium hydroxide) in saltwater to 
accumulate as white limestone on the Biorock frame (cathode). Thus coral larvae 
attaches to it and grows. There are many different factors, including the amount of 
voltage applied to the anode, the temperature of the seawater, the material of the 

anode. We are going to find out which material of anode and temperature of brine affect 
rate of electrolysis.

Which anode material (Brass, Aluminium or 
copper) will result in more calcium carbonate 
being formed on the Biorock frame through 

electrolysis?
Which temperature of the water (15˚C, 20˚C,
25˚C) will result in more calcium carbonate 
being formed on the Biorock frame through 

electrolysis?

Aims

Procedures
1. Sketch the experimental set-up for both experiments.
2. Buy the materials needed and cut the wire mesh into 12 dome shaped 
frames (cathode) from the wire mesh and cut the different anodes into 
small pieces of equal length
3. Place the cathodes into hydrochloric acid for 3 minutes to remove the 
galvanised layer so it will rust and wash it with deionised water.

For Experiment on Anode
4. Mix and pour 35 grams of sea salt with 1 litre of water and put 150 
grams of calcium carbonate to represent the dead corals in each pail
5. Pair 1 cathode with 1 different anode and measure the initial mass
6. Place each pair in each pail and label them according to the anode.
7. Connect the crocodile clips accordingly to the anode and the cathodes 
(The Anode connected to the positive terminal and the Cathode 
connected to the negative terminal of the adapter)
8. Turn on the power source for 1/2 hour. Next, take out and measure the 
anodes & cathodes’s mass after drying them for 1 hour.

For Experiment on Temperature
9. Repeat Steps 4 to 8, but use the the best anode (can be known from 
experiment 1) and repeat the experiment with the temperature of the 
seawater being 15˚C, 20˚C and 25˚C
10. Repeat each experiment twice and take the average of the results and 
record it down in a table

Experiment for Anode

Experiment for Temperature

Conclusion  

Experiment for Anode Experiment for 

Results

Materials 1 2 Ave.

Brass 1.197 1.138 1.1675

Aluminium 0.23 0.508 0.369

Copper 0.147 0.376 0.2615

Brass AluminiuCopper

15˚C25˚C

Temperature 1 2 Ave.

15˚C 1.243 0.931 1.087

20˚C 1.543 2.065 1.804

25˚C 1.376 1.132 1.254

From our first experiment, we have 
come to know that the best material to 
be used for anode is brass. But upon 
further research, the material used in 
real world application is actually zinc. 
Brass is made from Zinc and Copper 

combined.  
From our second experiment, we 

observed that best temperature out of 
the 3 temperature we experimented 

with is 20˚C. It showed the greater and 
fastest reaction.  15˚C was a bit too 

cold for electrolysis to react faster and 
25 ˚C was a little too warm.

Mass Difference of Mass Difference of 

20˚C

We used crocodile clips to connect to 
the cathodes and anodes, and retort 

stands to hold the wires securely

We connected the chiller and the pump 
to the wall of the glass tank and used 

the retort stands to hold the wires 
securely.

After half an hour, reactions could be 
seen and the seawater became dirtier


