


III. Experimental Procedure 

 

 

Figure 1.   (TOP)   Potentiostat   (Cypress Systems) and electrochemical cell.  (Bottom) 
Electrodes used in this experiment:  (A) Pt  counter electrode, (B) Reference electrode, and (C) 
Pt working electrode.   

 

Experimental Procedure: 
1. Polished working electrode with Alumina solution on polishing pad. 
2. Prepared 1mM, 5mM, 10mM, 15mM, and 20mM potassium ferrocyanide and potassium 

ferricyanide solutions. 
3. Electrolyte used in this experiment was 1M KCl. 
4. Purged each solution for 10 minutes prior to start of experiment. 
5. Blanketed the surface with nitrogen gas to prevent atmospheric oxygen dissolving into 

solution. 
6. Potentiostat Controls: 

I. Ferrocyanide Conditions vs Ag/AgCl: 
  a.  Initial Potential:  -300mV 
  b.  First Vertex Potential:  -300mV 
  c.  Second Vertex Potential:  +600mV 
  d.  Final Potential:  -300mV 

I. Ferricyanide Conditions vs Ag/AgCl: 
  a.  Initial Potential:  +500mV 
  b.  First Vertex Potential:  +500mV 
  c.  Second Vertex Potential:  -300mV 
  d.  Final Potential:  +500mV 

I. Scan Rates:  
  a.  10mV/s, 30mV/s, 50mV/s, 70mV/s, 90mV/s 
       100mV/s, 120mV/s, 140mV/s, 160mV/s,  
                 180mV/s, 200mV/s, 250mV/s, and 300mV/s. 

 





In the  above  equation  n is equal to the number of electrons in the reaction I’m looking at n 
is equal to 1.  The next variable a is the area the unites for the area in the equation cm2. I used 
the area of a circle = pi*r2. The next variable c is the moles of cm-3. The next variable d is the 
diffusion   coefficient  that tell me how fast it moves.  

For example, a 20mM of ferrocyanide  my  slope was  -1269.68.221*10-6,  the area that I 
calculated  was  0.0314cm,  the concentration I used was  0.20*10-6mol cm-3.  From using the 
above equation I calculated  D  is equal to 5.65*10-5 cm2/s   this was for the cathodic. I did 
the  similar thing for oxidation and I got diffusion  coefficient of  6.26*10-5 cm2/s. I did 
statistics on the diffusion coefficient for ferri and ferro and I got these values  

Do = 4.70x10-6  +/- 1.34x10-6cm2/s 

Dr = 4.28x10-6  +/- 1.14x10-6cm2/s 

 

 

 

 

 

Figure 5.  No change in formal reduction potential with scan rate.  

The formal reduction potential  was calculated  by taking the peak potentials of the oxidation 
and reduction and dividing by two.  So it doesn’t change.  This means my experiment worked. 

 

 

 

 

 

 

Figure 6.  It shows 1mM 5mM 10mM and 15mM of ferrocyanide at one scan rate.   

When the concentration was changed  the current increased. 
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IV.  Conclusion  

 

 Throughout  my experience  at Case University I have learned a lot of things.  I 
have learned how to measure out powder for my experiment.   I’ve also learned how 
to do scan rates, purged my solution, tell which scan rate is oxidation and which scan 
rate is reduction.  I also learned that oxidized mean loss of electrons and reduced 
mean gain of electrons. 

 

 




