
Understanding Polarimetry


How Do We Know What Happens When Ionic Compounds Dissolve in Water?

introduction

When an ionic compound dissolves in water, it dissociates into ions, and the resulting solution will conduct electricity. Dissolving solid potassium chloride in water releases ions according to the equation
KCl(s) 

 K+(aq) + Cl–(aq)
What occurs when compounds with more than two atoms, such as CaCl2(s) or KNO3(s) dissolve in water? In this experiment, you will use conductivity data to draw conclusions about the number and formula of various ions produced in aqueous solution.
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Procedure and Data analysis
1.
Place a Vernier Conductivity Probe in 50 mL of distilled water with a magnetic stir bar (see Figure 1). Set the sensitivity to the 200 (S/cm setting.  Set up Events with Entry as the data-collection mode. Enter Drops as the name of the event.  

2.
Zero the sensor once the sensor reading has stabilized. 
3.
Start data collection and then click or tap Keep and enter 0 as the number of drops.

4.
Add 10 drops of the 0.10 M KCl solution to the water in the beaker while stirring continuously. When the sensor reading stabilizes, click or tap Keep and enter 10 as the number of drops.

5.
Continue the process of adding 10-drop aliquots of the electrolyte to the solution until 7 or 8 readings have been added. Then, stop data collection. 

6.
Dispose of the beaker contents as directed by your teacher. Rinse the probe tip with distilled water from a wash bottle. Carefully blot the probe dry with a tissue.

7.
If the data appear linear, perform a linear fit on the graph. Record the slope.
8.
Repeat the data-collection procedure with 0.10M CaCl2. As before, perform a linear fit on the graph and record the slope. Compare the slope of this graph to that for KCl. Account for the value of the ratio of the slopes.
9.
Next, repeat the experiment with 0.10M KNO3. Before collecting data, make a prediction about how the value of slope of the graph of conductivity vs. drops will compare to the values for the previous two trials. Perform the experiment. Based on the slope of the graph, draw a conclusion about the number of ions produced when each formula unit of KNO3 dissolves in water.

10.
Repeat the process of making a prediction and then testing it using a solution of NH4NO3. From the slope of the graph, draw a conclusion about the number of ions produced when each formula unit of NH4NO3 dissolves in water.

11.
Write equations for the dissociation of KNO3 and NH4NO3 in water.



Figure 1 
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