Solubility of a Salt

The solubility (the amount of solute a given amount of solvent can hold at a certain temperature) of a salt increases as temperature increases.  As a solution is cooled, eventually crystallization takes place, and just before this point the solution is saturated (it’s holding all the solvent it can hold).  In this experiment you will study the solubility of potassium nitrate in water.

Purpose

Collect the experimental data necessary to construct a solubility curve for potassium nitrate in water.

Safety

Tie back long hair and secure loose clothing.  Wear safety goggles and lab aprons

Procedure

1. Fill a 400-mL beaker about three-fourths full with hot tap water.  Start heating the beaker and then go on to the next step.  (This will be used as a hot-water bath.)  

2. Using a marking pencil, number four test tubes 1 through 4.  Place these in a test tube rack.

3. On the balance, measure out exactly 2.00 g of potassium nitrate.  Pour the salt into test tube #1.

4. Repeat for the following masses of potassium nitrate.  Add each quantity to the test tube indicated:  4.00 g to test tube #2, 6.00 g to test tube #3, 8.00 g to test tube #4.

5. Add exactly 5.0 mL distilled water to each test tube.

6. Put all the test tubes into the hot water bath.  

7. Stir the potassium nitrate mixture with a glass stirring rod until the crystals are completely dissolved.  (Do not bang the bottom of the test tube with the stirring rod since it breaks the test tube.  Also be careful not to stir your hot water bath off of the ring stand)

8. Hold test tube #1 up to the light (DO NOT place it into the test tube rack) and stir with the thermometer.  Watch for little white particles moving in the solution (the first sign of crystallization (for test tube #1 this occurs around 30oC)).  Record the temperature.   Continue cooling to see if more crystals form to verify this temperature.   (If the crystallization temperature is missed, reheat the test tube and repeat this step.)

9. Place the test tube back into the hot water bath.  

10. Repeat the procedure for all four test tubes.  

11. When done, leave the test tubes in the hot water bath and place the beaker with test tubes in it on the lab bench.  Leave the beaker on the lab bench but put everything else away.  Notify your teacher that you are done.  
 Data 

	Test Tube #
	Grams of KNO3 in 5mL H2O
	Crystallization Temperature

	1
	
	

	2
	
	

	3
	
	

	4
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Calculations

1.  Using proportions, convert the experimental mass/volume ratios to equival​ent mass/100-mL ratios

2.0 g/5.0 mL = ______ g/100 mL


4.0 g/5.0 mL = ______ g/100 mL

6.0 g/5.0 mL = ______ g/100 mL


8.0 g/5.0 mL = ______ g/100 mL

2.  Plot your experimental data on the grid provided. (Use g/100 mL)  

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	






Temperature (oC)

Conclusions

1. How much potassium nitrate can be dissolved in 100 mL of water at the following temperatures:

30oC  _____   
60oC  _____   
70oC  _____

2.  Determine whether the following solutions of potassium nitrate are satu​rated, unsaturated, or supersaturated.

75 g/100 mL  at 40oC  ______________   60 g/100 mL  at 50oC ______________
