
LAB ONE DIFFUSION AND OSMOSIS 

OVERVIEW 
I 

In this lab you will: I 
I 

1. investigate the processes of &psion and osmosis in a model membrane system, and 

2. investigate the effect of concentration on water potential as it relates to living 
plant tissues. * ;#d . q 18 . A  J L s . '  
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OBJECTIVES 
Before doing this lab you should understand: . the mechanisms of *ion and osmosis and their importance to cells; . the effects of solute si and concentration gradients on diffusion across selectively 

permeable . the effects of a selectivdly permeable membrane on diffusion and osmosis between two 
solutions separated by the membrane; . the concept of water po ential; . the relationship betwee solute concentration and pressure potential and the water 
potential of a solution; I d  . the concept of molarityl and its relationship to osmotic concentration. 

After doing this lab you shou/d be able to: . measure the water pot$ltial of a solution in a controlled experiment; . determine the osmotic /mmntration of living tissue or an unknown solution from 
experimental data; 1 
describe the effects of ater gain or loss in animal and plant cells; and 
relate osmotic solute concentration and water potential. 

INTRODUCTION 1 
Many aspects of the life of a c&ll depend on the fact that atoms and molecules have kinetic energy 
and are constantly in motion. h s  kinetic energy causes molecules to bump into each other and 
move in new directions. One result of this molecular motion is the process of diffusion. 

Diffusion is the random ovement of molecules from an area of higher concentration of 
those molecules to an area of ower concentration. For example, if one were to open a bottle 
of hydrogen sulfide (H2S has e odor of rotten eggs) in one corner of a room, it would not be 
long before someone in the o posite comer would perceive the smell of rotten eggs. The bottle 
contains a higher concentrati ! of %S molecules than the room does and therefore the 5 s  gas 
diffuses from the area of higher concentration to the area of lower concentration. Eventually, a 
dynamic equilibrium will be ached; the concentration of H,S will be approximately equal 
throughout the room and no movement of H2S will occur from one area to the other. 

Osmosis is a special diffusion. Osmosis is the diffusion of water through a 
selectively permeable membr e a membrane that allows for diffusion of certain solutes and P" water) from a region of high7 water potential to a region of lower water potential. Water 
potential is the measure of f r ~  energy of water in a solution. 

Diffusion and osmosis d not entirely explain the movement of ions or molecules into 
and out of cells. One propertJ of a living system is active transport. This process uses energy 
from ATP to move substance$ through the cell membrane. Active transport usually moves 
substances against a concen gradient, from regions of low concentration of that substance 
into regions of higher 





Analysls of Results . -1 ,  , . I ,  . + ,  , - r . .  t , I . : :, 

1. Which substance(s) are the bag and which are leaving the bag? What experimental 
evidence supports your 

2. Explain the results you ob ed. Include the concentration differences and membrane pore 
size in your discussion. 

3. Quantitative data uses nu s to measure observed changes. How could this experiment 
be modified so that quan data could be collected to show that water diffused into the 
dialysis bag? 

4. Based on your observatio rank the following by relative size, beginning with the smallest: 
glucose molecules, water K I  molecules, membrane pores, starch molecules. 





Procedure 

1. Obtain six 30-cm strips of pre oaked dialysis tubing. i 
2. Tie a knot in one end of each hiece of dialysis tubing to form 6 bags. Pour approximately 

15-25 mL of each of the foll king solutions into separate bags: r .,, .. : rr 9 

Remove most of the air drawing the dialysis bag between two fingers. 
Tie off the other end of sufficient space for the expansion of the contents in the 
bag. (The solution one-third to one-half of the piece of tubing.) 

. *r ., * ' 1 4  I ,I.,, 1 I 

3. Rinse each bag gently with distilled water to remove any sucrose spilled during the filling. 
I 
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1 

- - _ - 

- 
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4. Carefully blot the outside of ach bag and record in Table 1.2 the initial mass of each bag, 
expressed in grams. P 

a) distilled water - . -  - - 
b) 0.2 M sucrose 
c) 0.4 M sucrose 
d) 0.6 M sucrose 
e) 0.8 M sucrose 

I f) 1.0 M sucrose 

5. Place each bag in an empty $50-mL beaker or cup and label the beaker to indicate the 
molarity of the solution in e dialysis bag. "i 

6. Now fill each beaker t w o - t e s  full with distilled water. Be sure to completely submerge 
each bag. I 

7. Let them stand for 30 rninut,ks. 

8. At the end of 30 minutes re ove the bags from the water. Carefully blot and determine the 
mass of each bag. 

9. Record your group's data i Table 1.2. Obtain data from the other lab groups in your class to 
complete Table 1.3 on pag 6. a 

Table 1.2: Dlalysls Ba Results-Group Data 
- -  ei 

* To calculate: 
Percent Change in ass = ;" Final Mass - Initial Mass 

Initial Mass X 100 

1 )  L O  M Sucrose 

- - . . - - . - - . --- . 




























