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Biology AP-D                                                                                                          Period D

Lab 1: Diffusion and Osmosis
I. Objectives: 

a.) Understand the mechanisms of diffusion and osmosis and their importance to cells.

b.) Understand the concept of water potential.

c.) Be able to describe the effects of water gain or loss in animal and plant cells.

      II.       Procedure:    
1.) Obtain a 30-cm strip of dialysis tubing.
2.) Run water through the tubing, and then tie off one end of the tube by folding it and tying off one end with string, and pour approximately 15-25 mL of 0.8 M of sucrose into the bag.

3.) Remove the air from the bag by drawing the bag between two fingers. Tie off the other end of the bag, but be sure to leave space in the bag. The sucrose solution should only take about 1/3 of the useable space in the dialysis bag.

4.) Rinse and blot the bag gently to remove any sucrose spilled during the filling and to dry off the outside.

5.) Record in table 1.2 the initial mass of the bag expressed in grams.
6.) Place the bag in a beaker and fill the beaker with water until the bag is completely submerged. 

7.) Let them stand for 30 minutes.

8.) After 30 minutes remove the bags from the water, and carefully blot the bag to dry the outside. Then determine the mass of the bag.

9.) Record the final mass in table 1.2, and compare it with the rest of the class because they used other amounts of sucrose in their solutions. Compare the collective data and use it to find the class averages.
   III.
     Results:        See completed data sheets
IV. Analysis:   
1.) The substances entering the bag are Water, and IKI. The substances leaving the bag are Glucose, and Water. Starch does not leave the bag for it is a very large, polysaccharide. You can tell starch does not leave, because IKI is outside the bag and when starch reacts with IKI the color turns blue/black. Conversely, you can tell that IKI has entered the bag because it reacted with the starch inside the bag and turned the inside of the bag into a blue/black solution. You can tell that glucose leaves the bag because when the test strip was used outside the bag, it tested positive for glucose. Water leaves and enters the bag freely, but it’s net direction of movement results in it entering the bag. This is proven when the initial weight of the bag is shown to be much less than the final weight of the bag.
2.) The results of the experiment showed us which substances diffused through the membrane and which did not. It also showed us the net direction of the substances. The water which began outside the dialysis bag and its net direction was moving into the bag. This is because there was a higher concentration of water outside the bag than in it. The water molecules must have been smaller than the pore size in the bag in order to pass through it. We could tell that water passed through the bag by weighing the bag before and after the 30 minutes time the solutions were allowed to diffuse. IKI began outside the bag, and there was a larger concentration of IKI outside the bag, therefore it moved into the dialysis bag because IKI is smaller than the pore size of the bag. This change was apparent when the IKI on the inside of the bag reacted with the Starch on the inside, turning the inside of the bag blue. Glucose started inside the bag and there was no glucose outside the bag. The glucose had a higher concentration inside the bag, and therefore it moved out of the bag and into the beaker. This means that the pore size of the bag was larger than the glucose molecule. We could tell the glucose moved outside of the bag because when we used the glucose test strip, it came out positive. Starch began inside the bag, and even though it had a higher concentration in the bag, it did not diffuse outward because the starch molecule is a very large polysaccharide which cannot fit through the small pore holes in the dialysis bag. We could tell that starch did not diffuse because the solution outside the bag which contained IKI, did not turn to a blue/black color.
3.) We already modified this experiment to use quantitative data, and we did this by using percentages.

4.) Water Molecules, IKI Molecules, Glucose Molecules, Membrane Pores, Starch Molecules.

5.) If the experiment started with a glucose and IKI solution inside the bag and only starch and water outside, the results would differ.
The glucose and IKI solution inside the bag would have a net direction of moving outside of the bag and into the beaker. The water would still have a net direction of moving into the bag because water always moves from a higher concentration to a lower concentration, and the starch would still not be able to diffuse through the bag because the pore size of the membrane is too small. Outside the bag the color would change to blue/black, due to the starch reacting with the IKI leaving the bag and entering the beaker. The inside of the bag would remain golden brown, because some IKI would also remain in the bag, but the color may be more diluted due to the water entering the bag.
6.) The relationship between the change in mass and the molarity of sucrose within the dialysis bags is the higher the concentration of sucrose in the bag, the higher the change of mass in the bag will be. For example at 0.4 M of sucrose concentration, our group had a 14.3% change, but at 0.8 M of sucrose solution, our group had a 20.6% change. The larger the difference between the sucrose and the substance on the outside of the bag, the faster the rate will be and the more of the water will enter the bag. This is because, as the concentration of sucrose increases, the substance outside the bag has to diffuse into the bag more, in attempt to equalize the solutions inside and outside of the bag. The sucrose could not get through the membrane, it is a disaccharide and is too large to move and so only the water could diffuse.
7.) If all the bags were placed into a 0.4 M sucrose solution instead of distilled water, net direction of the solutions would change. In bag A, there would be distilled water, and the water would move out into the beaker because the molarity of the sucrose outside the bag is greater, which raises the water potential of the bag. The same thing would happen to the water in bag B, but at a slower rate because there would still be 0.2 M more on the outside than on the inside of the bag. Bag C would be an isotonic solution, because the inside of the bag has 0.4 M of sucrose as well as the outside. In bags D-F the inside of the bag’s sucrose solution would be hypotonic to the outside, so the net direction would be for the outside solution to diffuse into the bag. As the letters increase from D-F, so will the rate of diffusion, for the larger the difference between the hypotonic and hypertonic solutions, the faster the diffusion will occur.
8.) The percent change in mass was calculated instead of simply using the change in mass because not everyone’s mass could be compared as easily. When converted to a percentage, the data is standardized and easy to compare.



9.) Percent Change in Mass =  18g  – 20g     x 100







       20g    





Percent Change =    -10%

10.) Any sucrose solution would have been hypertonic to the distilled water in the bag.

11.) The molar concentration of sucrose in graph 1.2 is 0.26 M

12.) Solute potential of potatoes.



Ws = -iCRT


-(1)(0.26 mole/liter)(0.0831 liter bars/mole K)(296 K)


  = -6.40 bar     <- solute, and water potential of our potatoes.

13.) The water potential of the potato cells would increase, because the cells have a higher tendency to dehydrate and lose water when in the open air. Since water potential is the tendency of water to leave one place in favor of another, the cells would be more likely to lose water rather than gain it, if they were in the open air.
14.) The cell is hypertonic to its environment because it has a lower water potential, or is less likely to lose water than its environment. Water always moves from an area of higher water potential to an area of lower water potential. Or in other words, higher water concentration to lower concentration.
15.) The pressure potential of the system is 0 because the beaker is open to the atmosphere, and in the diagram it shows that the dialysis bag itself has a pressure potential of 0.

16.) The greatest water potential is in the dialysis bag.

17.) Water will diffuse out of the bag, because water always moves from an area of high concentration to an area of low concentration.

18.)

Solute potential of sucrose solution of where the mass of zucchini does not change.



Ws = -iCRT


-(1)(0.36 mole/liter)(0.0831 liter bars/mole K)(300 K)


  = -8.97 bar     <- solute, and water potential of our potatoes.

B.) See work above. Water potential = -8.97 bar, because there is no pressure potential in the system used.

19.) The more solute added, the more the water potential will decrease. In other words, adding more solute makes the water potential more negative.
20.) 

A.) Distilled H2O

B.) Distilled H2O 

C.) The RBC will fill up with water and burst, and this is called cytolysis.

21.)

22.)

23.)

24.) Plasmolysis is the shrinking and drying up of a cell as water leaves the cell. This specifically occurs in the cytoplasm.

25.) The onion cells plasmolyzed because as the salt was added to them, it drew the water out of the cells, because the cells had a greater tendency to lose water or a greater water potential. This caused the cells to dry up and plasmolyze.

26.) The grass in the winter dies because the salt placed onto the grass absorbs all of the water out of the cells in the grass. Because it is dry and in the winter, the cells have little opportunity to come out of their plasmolyzed state, and so the grass becomes dehydrated enough that it perishes.

V. Error Analysis
 

1. Possible for there to be a hole in the dialysis bag, which would let certain molecules diffuse through the bag such as the starch.
2. Possible that the potato cores were not all cut evenly, or maybe the potato was dried out before the experiment, which would change results.

  3.    If the dialysis bags were not carefully blotted before massing, the outside water and solution on the bag could have been counted in the initial and final massing, and could have thrown off the average mass results.

VI. Conclusion


A.) Diffusion is the random movement of molecules from an area of higher concentration to an area of lower concentration. Osmosis is a special case of diffusion, and it is the diffusion of water through a selectively permeable membrane. These processes are important to life because they both play a large role in transporting substances in and out of cells and cell membranes.
B.) Water potential is the tendency of water to leave one place in favor of another. Water will always move from an area of higher water potential to an area of lower water potential. Water potential is made up of two other parts called solute potential and pressure potential. The solute potential is the relative concentration of solute, and the addition of solute lowers the water potential. Pressure potential is the physical pressure on either side of the membrane. Water movement is directly proportional to this. The more pressure on the water, the more likely the water will go somewhere, and the higher the water potential will be.

C.) In a plant cell, water loss will cause the cytoplasm to shrink and dehydrate which is called plasmolysis. The same thing happens in an animal cell, except the cell wall of the plant cell retains it’s structure, while the cell membrane of the plant cell does not. When water is gained in either cell, cytolysis can occur. Cytolysis is the bursting of a cell because it gains too much water. This is very unlikely in plant cells, because they are meant to store water and have rigid cell walls to withstand the pressure. This withstanding of the pressure is called Turgor pressure. However, if a plant cell is in an isotonic solution, the cell wall becomes flacid and not firm.
