Name:_______________

Rate of Osmosis
Introduction

Osmosis occurs when different concentrations of water are separated by a semi-permeable membrane.  One example of a semi-permeable membrane is the plasma membrane of a cell.  This experiment demonstrates osmosis by using dialysis membrane, a semi-permeable cellulose sheet that permits the passage of water but obstructs passage of larger molecules.  If you could examine the membrane with a scanning electron microscope, you would see that it is porous.  Thus molecules larger than the pores cannot pass through the membrane, but smaller molecules can pass through. 

Materials

4: 15 cm lengths of dialysis tubing, soaking in dH2O

8: 10 cm pieces of string

1:  funnel

1:  25 mL graduated cylinder

1:  Vis a Vis marker

4:  400 mL beakers

1: Stopwatch

Paper Towels

Per lab room:

Source of dH2O (at each sink)

Saline solutions 15% and 30%

Scissor (at each sink)

Electronic Balances

Procedure

1. Obtain four sections of dialysis tubing, each 15 cm long, which have been presoaked in distilled water.  Recall that the dialysis tubing is permeable to water molecules but not to sodium. You will use these tubes to create mock cells, heretofore referred to as cells. 

2. Twist one end of each tube and tie it tightly with string.

3. Slip the open end of the cell over the stem of a funnel.  Using a graduated cylinder to measure volume, fill the cells as follows:

Cell 1.  10mL of distilled water

Cell 2.  10mL of 15% saline

Cell 3.  10mL of 30% saline

Cell 4.  10mL of distilled water

4. Fill each cell by pouring the appropriate amount of each solution into the graduated cylinder and pouring the solution through the funnel into the cell, taking caution to avoid excess air inside the cells

5. Twist the end of the cell and tie it securely with another piece of string.

6. Rinse each filled cell in the dishpan containing distilled water (dH2O); gently blot off the excess water with paper towels

7. Using the electronic balance, record the mass of each cell, be specific to the nearest hundredth of a gram. 

8. Record the mass in the column marked “0 min” on the table provided.

9. Number four 400mL beakers with a Vis a Vis marker.

10. Add 200 mL of dH2O to beakers 1 through 3.

11. Add 200 mL of 30% saline solution to beaker 4.

12. Place cells 1 through 3 in the correspondingly numbered beakers.

13. Place cell 4 in the beaker containing 30% saline.

14. After 20 minutes, remove each cell form its beaker, blot off the excess fluid, and mass each cell.

15. Record the mass of each cell on the table provided.

16. Return the cells to their respective beakers immediately after recording the mass.

17. Repeat steps 15 to 17 at 40 minutes from time zero.

At the end of the experiment, take the cells to the sink, cut them open, pour the contents down the drain and discard the cells in the wastebasket.  Pour the contents of the beakers down the drain and rinse them.

OSMOSIS DATA TABLE AND QUESTIONS

	No.
	Cell/Beaker Contents
	Cell Mass (g)

0 Min
	Cell Mass (g)

20 Min
	Cell Mass (g)

40 Min
	Δ Mass

(g)

	1
	Distilled water/

Distilled water
	
	
	
	

	2
	15% Saline/

Distilled water
	
	
	
	

	3
	30% Saline /Distilled water
	
	
	
	

	4
	Distilled water/

30% Saline
	
	
	
	


Please, answer the following questions on a clean sheet of paper.

1. Was the direction of net movement of water in each cell?

2. Which cell experienced the greatest increase in mass? Why?

3. Which cell experienced the least change in mass? Why?
4. Label each solution as either hypotonic, isotonic, or hypertonic, relative to the cell. 

5. Describe the differences between cells three and four in terms of the net flow of water. Why did you observe what you did?

6. Why is measuring the mass of the cell a relevant measure of the rate of osmosis? Use a relevant scientific concept to discuss why measuring mass = measuring movement of molecules. (Hint: Chapter 6)

7. Hypothesize what data you would collect for each cell if you were to measure the salinity of the beaker contents. Why would you see this? Use the term selectively permeable membrane in your explanation. 
