
 
Factors Affecting Rate of Electrolysis Reaction 
 

 
Background Research 
Similar Experiments Found & Review: 
 

• CuCl (1) 
 

http://www.sasol.com/learners/html/teachers-guide/PracticalWorksheets/TG_P_W_C.pdf  
 

 
 

This experiment involved the electrolysis of copper chloride using carbon electrodes. The 
different factors on rate of reaction that were to be measured were left to the students to 
decide. Rate of reaction was measured by comparing the mass before and after the reaction. 
While the experimental method is not fully clear/complete, it is able to give some kind of 
indication as to how I could most accurately determine the effect of certain factors on the rate 
of electrolysis. 

 

 
 

This table gives a clear indication of how to calculate the rate of reaction by measuring mass 
change of the cathode as an indicator. However, in order for the results to be comparable, it 
would be more accurate to compare the results as percentage mass loss. 

  

http://www.sasol.com/learners/html/teachers-guide/PracticalWorksheets/TG_P_W_C.pdf


• KI 
 

 
 
http://www.kewpid.net/notes/chem9.6.pdf  
 
This experiment used involved the electrolysis of potassium iodide solution (1M) to produce 
iodine and hydrogen gas. Carbon electrodes were used. Iodine formed at the anode while 
hydrogen formed at the cathode. 
 
Half equations were – 
 
Oxidation: I–(aq ) → ½ I2(aq) + e–     E° = – 0.77V 
 
Reduction: H2O(l) → ½H2(g) + OH–(aq)     E° = – 0.83V 
 
The rate of reaction was determined by observing the rate of bubbling (hydrogen gas) and 
ranking this on a scale of 1-5. This experiment tested a number of factors including: 
 

• Effect of concentration of reaction rate- changed solution to 2 M 
 

• Effect of nature of electrolyte on reaction rate- used molten potassium iodide 
 

• Effect of nature of electrode on reaction rate- used copper electrodes, and then cylindrical 
carbon electrodes rather than rectangular 

 
This seems to be a good experiment; however, I am not sure that observing bubbles would be 
an accurate way of gauging the rate of electrolysis, as this is a subjective approach. I would 
rather be able to measure rate of reaction using a more objective method, as the results would 
be clearer.  
 
A more accurate way of accurately measuring the rate of reaction could be to measure the 
mass of the iodine on the anode. 

 

• CuSO4 (http://www.123helpme.com/view.asp?id=121693) 
 

This experiment investigated how the rate of electrolysis was affected by changing the voltage 
applied. A copper sulphate electrolyte and copper electrodes were used. The rate of 
electrolysis was measured by measuring the masses of the anode and cathode. An increase in 
mass of cathode and decrease of mass in the anode indicated an increased rate of reaction, 
and vice versa. The results of the experiment showed that increased current results in an 
increased rate of electrolysis.  
 
  

http://www.kewpid.net/notes/chem9.6.pdf
http://www.123helpme.com/view.asp?id=121693


The problem with this experiment is that it uses copper electrodes which are not inert, rather 
they will take part in the electrolysis reaction and thus affect the results. If I were to do this 
experiment, I would need to find other electrodes which are inert, e.g. platinum or carbon. 
 

• CuCl (2) (http://www.123HelpMe.com/view.asp?id=121535) 
 

This experiment also investigated how the rate of electrolysis was affected by changing the 
voltage applied. A copper chloride electrolyte was used, and the electrode type was not 
specified. The rate of the electrolysis reaction was measured by subtracting “the weight of the 
electrode before the experiment from the weight of the electrode after reaction.” The reaction 
was conducted for 30secs, and a problem discovered was that it was hard to measure as 
some of the copper formed was falling off the electrode into the solution.  
 
In order to accurately the rate of electrolysis, the electrolyte would have to be filtered to collect 
the copper that had fallen off so that it could be measured.  

 
Adaptation & Plan 
 
In my experiment I will investigate the effect of changing concentration of electrolyte and changing 
voltage on the rate of electrolysis reaction. I will adapt both of the CuCl electrolysis experiments in 
my experiment. Besides using a copper chloride electrolyte, I will use stainless steel electrodes as 
they are inert. Both experiments measure rate of reaction by weighing the cathode before and after 
the experiment. In CuCl (2), the student found it hard to accurately measure mass before and after 
as the copper formed was falling off the electrode into the electrolyte. To counteract this, I will filter 
the copper pieces out with filter paper and include the mass of this filter paper in my initial and final 
masses. So my initial mass will be the weight of the cathode and filter paper. My final mass will also 
include the weight of the cathode, the filter paper, as well as the weight of the copper formed during 
electrolysis. In adapting CuCl (1), I will convert the mass changes into a percentage mass gained. 
I.e., (mass gained/initial mass) x 100% = percentage mass gained. 
 
While the calculated percentage mass gained does not indicate actual percentage mass gained (as 
initial mass included filter paper while mass gained does not), it is a clear way of comparing results 
and thus determining the effect of  certain factors on the rate of an electrolysis reaction. 
 
In measuring the effect of varying concentration, I will use 1 M, 2 M, and 3 M solutions of CuCl while 
keeping all other variables constant. I will use a 6V voltage as this is in the middle range on the 
power pack dial so it is not too high and not too low, and it also ensures that there is a comparable 
difference between my results. In measuring the effect of varying voltage, I will use a 2 M solution of 
CuCl and use varying voltages of 2 V, 6 V and 10 V. All other variables will be kept constant.  
 
My experiments will be repeated twice for each variation and the results averaged to ensure the 
reliability of my experimental results.  
 
Two Factors that Affect Electrolysis, as found in textbooks and on the internet, are: 
 

• Varying Concentration of Electrolyte: it is expected that increased concentration will increase 
the rate of an electrolysis reaction. E.g., rate of electrolysis will be faster for a 3 M solution than 
for a 1 M solution. 
 

• Varying Voltage: it is expected that increased voltage will increase the rate of an electrolysis 
reaction. E.g., rate of electrolysis will be faster for 10 V than for 2 V. 

 
  

http://www.123helpme.com/view.asp?id=121535


Bibliography 
 
(-)."How the Rate of Electrolysis is Affected by Changing the Current in the Circuit. Available: 
http://www.123helpme.com/view.asp?id=121693. Last accessed 11 June 2012. 
 
(-). The Rate of Electrolysis Of Copper Chloride Solution. Available: 
http://www.123HelpMe.com/view.asp?id=121535. Last accessed 11 June 2012. 
 
Creative Commons BY-NC-SA. (-). Rate of Electrolysis. Available: 
http://www.sasol.com/learners/html/teachers-guide/PracticalWorksheets/TG_P_W_C.pdf . Last 
accessed 31st May 2012. 
 
Daniel Nguyen. (2003). Option 9.6 - Shipwrecks, Corrosion and Conservation. Available: 
http://www.kewpid.net/notes/chem9.6.pdf . Last accessed 1st June 2012. 

 
 
  



Factors that Affect the Rate of an Electrolysis Reaction 
 
Aim:  
 
To investigate the effect of varying concentration of electrolyte and varying voltage on the rate of an 
electrolysis reaction of copper chloride 
 
Hypothesis:  
 
Increased concentration of electrolyte will result in an increased rate of reaction. Increased voltage 
will also result in increased rate of reaction. This rate of reaction will be determined by the mass of 
copper deposited on the cathode. 
 
Method: 
 

• The Effect of Varying Concentration (1 M, 2 M, 3 M) 
 

1. 20 mL of 1 M CuCl was measured into a small test tube, using a measuring cylinder. 
 

2. A stainless steel electrode was weighed together with a piece of labelled filter paper on 
electronic scales and the mass recorded. 

 

3. This stainless steel electrode (cathode) was inserted into a rubber test tube stopper and 
connected to the negative terminal of the power pack using an alligator clip and lead.  

 

4. Another stainless steel electrode (anode) was inserted into the second hole on the rube 
stopper and connected to the positive terminal of the power pack. Care was taken to 
ensure that the electrodes did not get mixed up and were not touching. 

 

 
 

 
  



5. The equipment was set up according to the diagram below- 
 

6. The voltage dial was turned to 6V and then the power was switched on, allowing the 
electrolysis reaction to occur.  

 

7. The reaction was timed for 30 seconds with a stopwatch and then power was turned off, 
effectively stopping the reaction. Both electrodes were carefully removed, and the 
remaining electrolyte was filtered to collect any copper particles using the labelled filter 
paper.  

 

8. After filtration, the filter paper was removed and put into the oven with the copper 
electrode to dry for two days at 50°C 

 

9. When the filter paper and electrode had completely dried, they were remeasured on the 
scales to determine the amount of copper produced during the reaction. The copper was 
an indicator of rate of reaction. Percentage mass gained was calculated so that the results 
would be uniform. 

 

10. This was repeated 2 times for each concentration (1M, 2M, and 3M).  
 

• The Effect of Varying Voltage (2V, 6V, 10V) 
 
1. 20 mL of 2 M CuCl was measured into a small test tube using a measuring cylinder.  

 
2. A stainless steel electrode was weighed together with a piece of labelled filter paper on 

electronic scales and the mass recorded. 
 

3. This stainless steel electrode (cathode) was inserted into a rubber test tube stopper and 
connected to the negative terminal of the power pack using an alligator clip and lead.  
 

4. Another stainless steel electrode (anode) was inserted into the second hole on the rube 
stopper and connected to the positive terminal of the power pack. Care was taken to ensure 
that the electrodes did not get mixed up and were not touching. 
 
 

 
  



 

 
 
 

5. The equipment was set up according to the diagram below- 
 
6. The voltage dial was turned to 2V and then the power was switched on, allowing the 

electrolysis reaction to occur.  
 

7. The reaction was timed for 30 seconds and then power was turned off, effectively stopping 
the reaction. Both electrodes were carefully removed, and the remaining electrolyte was 
filtered to collect any copper particles using the labelled filter paper.  

 

8. After filtration, the filter paper was removed and put into the oven with the copper 
electrode to dry for two days at 50°C. 

 

9. When the filter paper and electrode had completely dried, they were remeasured on the 
scales to determine the amount of copper produced during the reaction. The copper was 
an indicator of rate of reaction. Percentage mass gained was calculated so that the results 
would be uniform. 

 

10. This was repeated 2 times for each voltage (2V, 6V, and 10V).  
 

Safety: 
 

• Gloves were worn to minimise chemical contact with skin 
 

• Safety goggles were also worn to protect eyes 
 

  



Results: 
 

Effect of Varying Concentration 
 
 

Weight 
(g)/Concentration 

(M/L) 
 

 

Before 
 

After 
 

Mass Gained 
 

% Mass Gained 

1M 

1st 1.135 1.230 0.095 8.37 

2nd 1.122 1.167 0.045 4.01 

3rd 1.083 1.167 0.084 7.76 

Average 6.71% 

2M 

1st 1.078 1.212 0.134 12.43 

2nd 1.080 1.260 0.18 16.67 

3rd 1.104 1.266 0.162 14.67 

Average 14.59% 

3M 

1st 1.104 1.393 0.289 26.18 

2nd 1.104 1.466 0.362 32.79 

3rd 1.014 1.398 0.384 37.87 

Average 32.28% 
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Effect of Varying Voltage 
 
 

Weight (g)/ 
Voltage (V) 

 

 

Before 
 

After 
 

Mass Gained 
 

% Mass Gained 

2V 

1st 1.128 1.331 0.203 18.00 

2nd 1.104 1.296 0.192 17.39 

3rd 1.139 1.362 0.223 19.58 

Average 18.32% 

6V 

1st 1.078 1.212 0.134 12.43 

2nd 1.080 1.260 0.18 16.67 

3rd 1.104 1.266 0.162 14.67 

Average 14.59% 

10V 

1st 1.253 1.434 0.181 14.44 

2nd 1.196 1.278 0.082 6.86 

3rd 1.226 1.378 0.152 12.40 

Average 11.23% 
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Discussion: 
 
Half Equations were 
 
Cathode:  Cu2+ + 2e- → Cu(s) 
Anode:   2Cl → Cl2 + 2e- 

 
Although my average results did not show any major discrepancies in terms of their 
ascending/descending order, the singular test results were all over the place, e.g. for the 10V, the 
percentages were 14.44%, 6.86%, and 12.40%. In order to narrow the range of these results and 
thus increase accuracy, the experiment could be repeated many more times, and the results 
averaged.  
 
Also, since the results for the effect of varying voltage contradicted my hypothesis, the range of 
different voltages that I tested could be expanded- i.e. instead of doing 2, 6 and 10V; I could do 2, 4, 
6, 8, 10, and 12 V to either confirm or disprove my initial results. Accuracy could also be increased 
by doing several more repetitions to narrow the range of results.  
 
The oven that used was set to about 50°C and the filter paper/copper electrodes were left in for 2 
days. By the time they were taken out, they had more than dried-they were starting to curl at the 
edges and were’ crisp’. This affected the results as when I first weighed the filter paper, there would 
have been some moisture in the paper. However, by ‘over-drying’, the initial moisture in the paper 
was removed and thus reducing the actual mass gained. This error could be decreased by adjusting 
the temperature to about 30℃ and only leaving it overnight.  
 
Conclusions: 
 
In conclusion, the effect of varying concentration of electrolyte and varying voltage on the rate of an 
electrolysis reaction of copper chloride can be determined in a school science laboratory.  
 
From the results, it can be concluded that the higher the concentration of the electrolyte, the faster 
the rate of electrolysis. The rate of electrolysis was determined by the percentage mass gained. For 
the 1 M CuCl solution, the average mass gained was 6.71%. The average percentage mass gain 
increased as concentration increased- at 2M it was 14.59% and at 3M it increased to 32.28%. 
These results confirmed the initial hypothesis- that increased concentration of electrolyte solution 
results in increased rate of reaction, as indicated by percentage mass gained.  
 
However, the results for the effect of varying voltage on rate of electrolysis contradicted the initial 
hypothesis. At 2 V the percentage mass gained was 18.32%, and this indicator of rate of reaction 
decreased as voltage increased. At 6V, the percentage mass gained decreased to 14.59%, and at 
10 V it was 11.23%. Therefore, in accordance with the results of my experiment, increased voltage 
results in decreased rate of the electrolysis reaction, as indicated by percentage mass gained. This 
result contradicted my initial hypothesis that was based on various reliable sources. The only way to 
confirm or debase this result would be to repeat it again. 
 


