Conductivity of Electrolytes – Preparing for Cathodic Protection

Project Description:
In this lab you will drive the electrochemical cell using an external power supply.  After setting up the cell you will establish a voltage and measure the associated current flowing in the electrolyte.  You will tabulate the data and then graph the results.  You will also take note of other effects observed during the experiment.

Equipment Needed:
For this experiment you will need the following items:
1)  Two different strips of metal.
2)  One small plastic container for your electrolyte solution.
3)  One standard electrolyte solutions prepared by your instructor.
4)  Small alligator clips
5)  Two digital multimeters and test leads

Procedure:
Step 1) Select a pair of metals to use in your electrochemical cell
Step 2) Fill a plastic container, three-quarters full, with one of the standard electrolyte solutions.
Step 3) Attach the metal strips to the sides of the plastic container using alligator clips.
Step 4)  Attach one metal strip to each of the output terminals of the power supply.
Step 5)  Using alligator clips attach two digital multimeters across the stips.  One should be set on dc voltage at the most sensitive setting.  One should be set to dc current at the most sensitive setting.
Step 6) Adjust the power supply to deliver a small dc current. Record this current as well as the accompanying voltage in the tables provided in the next section.
Step 7) Repeat these measurements while increasing the current by a factor of 1.5 for each successive measurement.

Data Collection:
1) Record the measured current for each of the standard electrolyte solutions in Table 1.
Data Table 1:  Measured voltage for different current settings.
	Electrolyte
Concentration (mg/l)  = _________________________

	Established
Current (mA)
	Measured
Voltage (mV)

	
	

	
	

	
	

	
	

	
	

	
	



2) Repeat the experiment with two other electrolyte solutions and record the results in Table 2 and Table 3.
Data Table 2:  Measured current for different electrolyte solutions.
	Electrolyte
Concentration (mg/l) = ________________________

	Established
Current (mA)
	Measured
Voltage (mV)

	
	

	
	

	
	

	
	

	
	

	
	



Data Table 3:  Measured current for different electrolyte solutions.
	Electrolyte
Concentration (mg/l) = _________________________

	Established
Current (mA)
	Measured
Voltage (mV)

	
	

	
	

	
	

	
	

	
	

	
	


Analysis and Questions:  
Graph the voltage on the vertical axis and the current on the horizontal axis for the three data sets below.  Don’t forget to label the axes and to define the units.
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1) Which of the salt concentrations yielded the line with the smallest slope? ____________________________________________
2) Explain why this was the case?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3) What is the value of the lowest slope of the graph you obtained? (Slope = rise/run for the best line through your data)


4) What is the value of the highest slope of the graph you obtained? (Slope = rise/run for the best line through your data)



5) Explain the origin of these lines using Ohm’s Law?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6) Describe the visible appearance of the anode and cathode during the experiment.  Identify the source of bubbles, clean areas, and any corroded areas you identify as the experiment continues. __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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