The Effect of Solute Concentration on Osmosis 
(October 5, 2013)

Osmosis is a special case of diffusion.  Osmosis is the net movement of water across a selectively permeable membrane driven by a difference in solute concentrations on the two sides of the membrane.  The movement of water is from an area of high water concentration (hypotonic) to an area of low water concentration (hypertonic).  

A selectively permeable membrane is one that allows unrestricted passage of water, but not larger solute molecules like sucrose, starch, proteins, etc. Cell membranes (plasma membranes) are selectively permeable as they allow small molecules like oxygen, water, carbon dioxide, ammonia, glucose, amino acids, etc. to pass through but blocking large molecules.  

When thinking about osmosis, we are always comparing solute concentrations between two solutions divided by a selectively permeable membrane.   Some standard terminology is commonly used to describe these differences.  Two solutions are isotonic when they contain the same amounts of solutes (dissolved substances) and therefore have the same osmotic pressure. In the medical field, isotonic solutions are solutions which have the same concentration of solute as the cells in the human body. A cell placed in an isotonic solution will neither gain nor lose water.

When two aqueous (“watery”) solutions of different concentrations (tonicities) are separated by a semi-permeable membrane such as a cell membrane, water will migrate from the less concentrated, or hypotonic, side to the more concentrated, or hypertonic, side in an attempt to bring both sides into equilibrium.  The greater the difference in the two solutions' concentrations, the higher the osmotic pressure will be, and the quicker the osmotic transfer will be.
If a living cell, which has a significant concentration of solutes (hypertonic), is placed in a dish of pure water (hypotonic environment), osmotic pressure will cause water from the dish to migrate into the cell, causing the cell to swell and possibly rupture. Conversely, if the cell is placed in a dish of water that contains solute in a higher concentration than the cell (hypertonic environment), water will flow from the hypotonic cell out into the solution, causing the cell to shrivel and die. If the cell is placed in a dish of isotonic solution, there will be no net movement of water.  It is the nature of osmosis that the identity of the solute doesn't matter. Thus, salts, sugars, and other soluble compounds are all effective at regulating osmotic pressure.


In this experiment, you will use dialysis tubing (representing a living cell) to investigate the relationship between solute concentration and the movement of water through a selectively permeable membrane by the process of osmosis.  
READ AND FOLLOW THE DIRECTIONS
(Check-off each instruction as you complete it)
Procedure for this lab:

1. Fill your two beakers about half-way with water.  Soak each of your two pieces of dialysis tubing in the two separate beakers for 3 minutes.
2. The following are the solutions that will be used by various groups in your class:
a. Water (no sucrose).
c.
0.4-M sucrose
e.
0.8-M sucrose
b. 0.2-M sucrose
d.
0.6-M sucrose 
f.
1.0-M sucrose
Ask your teacher which two solutions you will be experimenting with and circle them above. Get labeling tape and with a sharpie write those concentrations on the tape and place the labels on each of the beakers.

3. Remove the tubes from the beaker and proceed to tie off one end of each tube to create two “bags”. 
4. Measure out and pour 15 ml. of your group’s two teacher-assigned solutions into separate bags.  Pour slowly because the tube is not completely open yet and it will overflow if poured too fast.  
5. Tie off the other end of the bag leaving sufficient space in case there is an expansion of the contents in the bag (15 ml. of solution should only occupy about two-thirds of the tubing).

6. Carefully blot the outside of each bag, weigh them on the scale and record the initial mass (grams) of each bag in the appropriate row and column on the Data Table. Also record on whiteboard.
7. After recording the mass, immerse each bag in separate beakers. Let them sit for 30 minutes.

8. At the end of 30 minutes remove the bags from the water.  Carefully blot the outside of each bag and on the same scale weigh to determine the final mass of each bag.

9. Record this final mass on the appropriate row and column on the Data Table (and record on whiteboard as well).
10. Your teacher will calculate the averages from all the other group’s data and 


give you the data that you will use for your write-up the next day. 
DATA TABLE 

	Contents in Dialysis Tube
	Initial Mass (g)
	Final Mass (g)
	Change in mass (%)

	a. Water

	
	
	

	b. 0.2-M Sucrose

	
	
	

	c. 0.4-M Sucrose

	
	
	

	d. 0.6-M Sucrose

	
	
	

	e. 0.8-M Sucrose

	
	
	

	f.  1.0-M Sucrose

	
	
	


Change in Mass % = Final Mass – Initial mass


                                           Initial Mass
X 100








