TOPIC:  Solubility Experiment

Chemistry/Mrs Blanski

California Science Content Standards: 

Solutions: Are homogeneous mixtures of two or more substances.  As a basis for understanding this concept:

a. Students know the definitions of solute and solvent.

c.   Students know how temperature affects the dissolving process. 
OBJECTIVES: 

In this experiment student will 

· Determine the solubility of potassium nitrate salt (KNO3)

· Determine the effect of temperature on the solubility of KNO3 
· Interpret information from a solubility graph.
Materials:

· 10-mL graduated cylinder

· 250 mL beaker

· hot plate

· thermometer

· 1 test tube 

· test tube rack

· test-tube holder

· pot holder

· 1 aluminum pie pan 

· metric balance

· Potassium nitrate, KNO3 (cr)

· water

· distilled water

Procedure:

1. Safety goggles and a laboratory apron should be worn throughout this experiment.  

Find the mass of the pie pan and record it in Table 1.

2. To prepare a water bath, fill the beaker with about 100 mL of tap water.  Heat the water on the hot plate until the temperature reaches 35 (C, 45 (C, 55 (C, or 60 (C (each group will be assigned one temperature).  Carefully remove the beaker (using gloves or beaker tongs) when it reaches the desired temperature.  Note: Do not allow the water –bath temperature to rise more than two degrees above the temperature that you have chosen.  Return the beaker to the hot plate as needed to maintain the appropriate water-bath temperature.

3. Get 5.0 g of KNO3 sample from your teacher. Add 5.0 g of KNO3 to the test tube.

4. Using the graduated cylinder, add 5.0 mL of distilled water to the test tube.  Shake the tube to dissolve the salt but be careful to avoid spilling solution.

5. Carefully place the test tube in the water bath and take turns stirring the solution with a glass stirring rod every 30 seconds for about 5 minutes, and until the contents reach the temperature of the water bath.  After each minute, place the thermometer in the test tube and monitor the temperature of the solution.  Use the test-tube holder to remove the hot tube to the test-tube rack.  Caution: The tubes will be hot.

6. Allow the tube to stand in the test-tube rack for a few minutes to allow any solid material to settle.

7. Using the test-tube holder, carefully pour the liquid from the tube into the pan.  Do not transfer any of the solid.  You will need to pour the liquid slowly.

8. Determine the mass of the pan and its liquid.  Record the masse in table 1.

9. Heat the pan on a hot plate using slow heat.  When all the liquid evaporates, use a potholder to remove the pan from the heat.  Caution: Do not touch the hot pan or the hot plate.  After the pan has cooled, find its mass and record it in table 1.

Table 1.

	Object being massed
	Mass (g)

	Empty pan


	

	Pan and liquid


	

	Pan after evaporation


	

	Liquid evaporated


	

	Salt after evaporation


	

	
Solubility at                      (C


	


Table 2.

	Temperature ((C)
	Solubility (g per 100 g of water)

	35


	

	45


	

	55


	

	60


	


Analysis:

1. Determine the mass of the liquid evaporated from the pan by subtracting the mass of the pan after evaporation from the mass of the pan and liquid.   Record this information in table 1.  

2. Determine the mass of salt left in the pan after evaporation by subtracting the mass of the empty pan from the mass of the pan after evaporation.  Record this information in table 1.

3. Use the masses of the dissolved salts to determine the solubility per 100 g of water.  Use the proportion below in your calculations.  Record the solubility in table 1.

For water 1mL = 1g.  
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4. Find the mean of solubility obtained by your class for each temperature reported.  Record your results in table 2.

5. Make a graph of your results in table 2 that shows the temperature on the x-axis and the solubility on the y-axis.  Label each axis with the quantity and unit being graphed.

Post Experiment Questions:

1. Why is it important to collect data from more than one trial at a particular temperature?

2. Given the pooled class data, did you have enough points to make a reliable solubility curve for potassium nitrate? Would the curve be good enough to make useful predictions about potassium nitrate solubility at temperatures not investigated in this activity? Explain your answer.

3. Is any pattern apparent in your graph?

4. What type of solid material settled to the bottom of the test tube?

5. At which temperature was the most KNO3 dissolved?

6. From your graph predict the solubility of KNO3 when the temperature of the water is 75(C.

7. From your graph predict the temperature at which the solubility is 20 g of KNO3 per 100 g of water.

8. What is the solvent in your solution?   What is the solute? 

9. Find the dependent and the independent variables in your graph.

10. Describe the solution obtained after warming it up to the desired temperature.  Is it a homogeneous or a heterogeneous mixture?

* This experiment is worth 50 points.  Each member in the group is to turn in his/her own lab report.  
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