A “SALTING” SOLUTION LAB

I. Purpose: View the dissolving process and determine the 3 factors that can speed up the rate of the dissolving process. 

II. Materials:  hot plate, small grained salt (regular table salt without iodine), large grained salt (rock salt), two 250 mL beaker, 800 mL distilled water, glass stirring rod, balance, thermometer, stop watch, protective safety goggles

III. Procedure: 

1. Obtain materials 

2. Add 200 mL of distilled water to each 250 mL beaker.

3. Using the balance mass 3 g of large grained salt and fine grained salt.

4. Add the fine grained salt to the first 200 mL beaker. 

5. Use the glass stirring rod to stir the mixture while viewing the salt grains at eye level.

6. Record the time it takes for the salt crystals to completely dissolve. (Note: when the glass stirring rod will not encounter any more “crunchy” feeling from the crystals)

7. Repeat steps #4-6 for the large grained salt.

8. Rinse out each beaker. 

9. Turn the hot plate on to 200 ˚C.

10. Add 200 mL of distilled water again to each 250 mL beaker.

11. Using the balance mass again 3 g of large grained salt and fine grained salt.

12. Place a thermometer in the water allow to settle for 30 seconds.

13. Place the beaker onto a hot plate. 

14. Once the temperature on the thermometer reads 30 ˚C remove the thermometer and add all 3 grams of the fine grained salt. 

15. Use the glass stirring rod to stir the mixture while viewing the salt grains at eye level.

16. Record the time it takes for the salt crystals to completely dissolve.

17. Cool the glass container of the salt before removing from the hot plate or setting on a cold counter.

18.  Repeat steps #12-17 for the large grained salt.

19. Clean and return all equipment. 

IV. Data/ Questions:
Data Table: 



            Time recorded (seconds)

	Time taken to dissolve by:
	Fine Grained Salt
	Large Grained Salt

	Stirring only


	
	

	Stirring and adding heat


	
	


1.  What is a solution?


2. A. A solution has two parts: solute and solvent.  In this lab, what was the solute and solvent?  


    B. How could you tell?


3. A. According to your data, which type of salt dissolved faster the fine grained or large grained?


B.  A manufacturer producing a “normal saline solution” has a choice between purchasing fine grained salt or large grained salt as the manager of this area which would you choose to purchase and why? 


4. What are two other factors that could speed up the dissolving rate beside the grain of the salt? 


5. An outside team evaluates the production of the “normal saline solution” and determines the process is too slow to keep up with the demand. Currently the solution is being made in a 250 gallon tank with a stirring device going at 200 rpm (with the potential of going at 305 rpm) at room temperature. As the operator, what suggestions would you make to increase the production rate?


6. An architect is designing a room for a new location of producing the “normal saline solution”. Currently the room is drawn with 3 entrances. One is located on the North wall exiting to the parking lot. As the operator producing the “normal saline solution” you are asked to view the draft of the blue prints.  Would you approve or disapprove of the blue prints?  Explain.


V. Conclusion:
How does dissolving occur in a solution? List 3 factors that can affect the rate of the dissolving process. 


Note:  More in depth
The lab could add the component of placing the salt in the water on the hot plate without stirring and timing how long it took for it to dissolve.  It takes about 10-12 minutes for regular grain salt to dissolve and the rock salt 18-22 minutes making it too long to accomplish in one class period.  Students looking at eyelevel will this occurs will be able to see density currents.  They are currents found in either a liquid or a gas caused by small differences in the density, which occurs due to the temperature increase dissolving the salt changing the density of the distilled water.  The motion is created by the force of gravity acting on small differences in density and will cease in this case once everything is intermixed equally.

≈3-4 minutes





≈10 seconds





≈6-10 minutes





≈30 seconds





Answer: A homogeneous mixture or on throughout where 2 or more substances are evenly distributed.





Answer:  Solute was the salt and the solvent was the water.





Answer:  Solute was the salt as it is the lesser amount while the solvent was the water which is the greater amount. 





Answer:  Fine grained salt





Answer:  Fine grained salt because is dissolves much faster and will increase the rate of production of the “normal saline solution.”





Answer:  temperature and agitating or stirring the mixture





Answer:  Increase the speed of the stirring device to 305 rpm if the machine could handle it and increase the temperature to greater than room temperature as these will both speed up the dissolving process. 





Answer:  Disapprove the blue prints as the more entrances and exits to the room the greater the fluctuation of temperature, especially a door exiting to outside.  I would recommend that the room be placed closer to the center of the building away from any outside exit to maintain more control over the temperature of the room.. 





Answer: Dissolving occurs when the solute and solvent have contact creating collisions intermixing each substance in the mixture. 1. Surface area 2. Temperature 3. Stirring or Agitating the solution 
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