
Anatomy and Physiology 
Diffusion Through Nonliving Membranes 
 
A diffusion experiment providing information on the passage of water and solutes through semi-permeable 
membranes, which may be applied to the study of transport mechanisms in living membrane-bound cells, is 
outlined below. 
 
Day 1 Procedure: 

1.  Obtain three dialysis sacs, a small funnel, a graduated cylinder, and three plastic cups.  
Number the cups 1 through 3 and include your name and period.   

 
*Dialysis sacs are selectively permeable membranes with pores of a particular size.  The selectivity 

of living membranes depends on more than just pore size, but using the dialysis sacs will allow 
you to examine selectivity due to this factor. 

 
2.  Prepare the dialysis sacs* one at a time.  Using the small funnel, half fill each sac with 15 

mL of the specified solutions: 
• 30% glucose (C6H12O6) solution 
• 10% NaCl solution 
• Boiled starch solution 

      Press out the air, fold over the open end of the sac, and tie it tightly with fine twine.  
Before proceeding to the next sac, rinse each sac in tap water and then quickly and 
carefully blot the sac dry by rolling it on a paper towel.  Weight the sac with a laboratory 
balance, and record the mass in the appropriate data table in the data section.   

 
3.  Fill the cups half way with the same amount of distilled water.  Next drop each sac into the 

corresponding beaker.  Be sure the sac is completely covered by the beaker solution, 
adding more distilled water if necessary.  

 

d H20 d H20 d H20

 
 

         Container 1   Container 2            Container 3 
 
Your laboratory setup will now run overnight when you return to class tomorrow you will evaluate any 
changes that have occurred in each container.   
 
Day 2 Procedure: 
Background Information 

 
Benedict’s solution tests for the presence of glucose.  By adding 5mL of Benedict’s solution 
to a sample and boiling it, a color change of green, yellow or rusty red indicates the 
presence of glucose (if they original blue color remains the test is negative).  Silver nitrate ( 



AgNO3)  can be used to reveal the presence of sodium chloride.  If a drop of silver nitrate is 
added to a sample that contains NaCl, a white precipitate or cloudiness will appear.  This is 
AgCl which is formed by the reaction of AgNO3 with NaCl (sodium chloride).  Lugol’s 
iodine solution can reveal the presence of starch.  If a few drops of Lugol’s iodine solution 
(orange in color) are added to a sample which contains starch, it will turn an inky black 
color. 
 

Container #1 
 

1. Remove the sac #1 from the container, gently blot sac 1 dry (Note:  Do not squeeze the sac 
during the blotting process) and mass it.  

 
2. Place 5 ml of Benedict’s solution in each of two test tubes.  Put 4 ml of the Cup #1 fluid into 

one test tube, and 4 ml of the sac fluid into the other.  Mark the tubes for identification, and 
then place them in a beaker containing boiling water.  Boil 2 minutes.  Cool slowly.  If a 
green, yellow, or rusty red precipitate forms the test is positive, meaning that glucose is 
present.  If the solution remains the original blue color, the test is negative. 

 
Container #2 
 

3. Remove the sac #2 from the container, gently blot sac 2 dry and mass it.  
 

4. Put 4 ml of the Cup #2 fluid into one test tube, and 4 ml of the sac fluid into another.  Mark 
the tubes for identification.  Add a drop of silver nitrate.  The appearance of a white 
precipitate or cloudiness indicates the presence of AgCl, which is formed by the reaction of 
AgNO3 with NaCl (sodium chloride). 

 
Container #3 
 

5. Remove the sac #3 from the container, gently blot sac 3 dry and weigh it.    
 

6. Put 4 ml of the Cup #3 fluid into one test tube, and 4 ml of the sac #3 fluid into another.  
Mark the tubes for identification.  Add a couple of drops of Lugol’s iodine solution.  The 
appearance of a black color is a positive test for the presence of starch.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 



PreLab Questions: Answer the questions below to evaluate your reading comprehension skills 
after examining the background information and procedures.   
 

1. What substance will test for starch?  ______________________________ 
 

2. What does a positive starch test look like?   ______________________________ 
 

3. What is the procedure for testing for starch? 
 
 

4. What substance will test for glucose?  ______________________________ 
 

5. What does a positive glucose test look like?   ______________________________ 
 

6. What is the procedure for testing for glucose? 
 
 

7. What substance will test for salt?  ______________________________ 
 

8. What does a positive salt test look like?   ______________________________ 
 

9. What is the procedure for testing for salt? 
 
 
Use the table below to predict what will happen with each lab setup. Remember to examine the tables in the 
data collection section so you are aware of what is being measured in this lab. (Reminder: Dialysis sacs are 
selectively permeable membranes with pores of a particular size.  The selectivity of living membranes 
depends on more than just pore size, but using the dialysis sacs will allow you to examine selectivity due to 
this factor.)  (this is an educated guess, you will not be evaluated on the accuracy of your prediction!) 
 

 Solutions inside 
Dialysis Tubing 

Predictions 
(What changes do you think will occur)? 

Cup 1 30% glucose 
(C6H12O6) solution 

 
 
 
 
 

Cup 2 10% NaCl solution 

 
 
 
 
 

Cup 3 Boiled starch 
solution 

 
 
 
 
 

 
Use the URL listed below & your QUIA username/password to submit your 
PreLab responses to your teacher http://www.quia.com/quiz/3797829.html 



Anatomy and Physiology      
Diffusion Through Nonliving Membranes: 

Data Collection Section: 
 
Day 1 

 

Boiled starch solution

10% NaCl solution

30% glucose (C6H1206) solution

Mass (grams) 
per 15mL

Sac 3

Sac 2

Sac 1

Solutions

 
 

Day 2 
 
Mass Data 

Change in Mass (+/-)Day 2 MassInitial Mass
30% glucose 
solutionCup 1

Solutions in Sac

 
 

Change in Mass (+/-)Day 2 MassInitial Mass
10% salt 
solutionCup 2

Solutions in Sac

 
 

Change in Mass (+/-)Day 2 MassInitial Mass
Boiled Starch

solutionCup 3

Solutions in Sac

 
 
Results of starch, salt and glucose testing:  

• Was glucose present in the sac? Yes or No?  Was glucose present in the cup? Yes or No? 

• Was salt present in the sac? Yes or No?  Was salt present in the cup? Yes or No?  (circle one) 

• Was starch present in the sac?  Yes or No? Was starch present in the cup? Yes or No? (circle 
one) 
 

 
 
 
 
  


