
   LABORATORY
INVESTIGATION

Diffusion Through a Dialysis Membrane
Transport of substances into and out of the cell is necessary in order to sustain life. Substances 

transported into the cell are used for growth, cellular respiration and to build products for cell export.  
Products transported out of the cell include waste products, enzymes and hormones. All of these 
substances pass through the cell’s outer membrane.

Three transport mechanisms; diffusion, osmosis and active transport, are known to be involved 
with the movement of materials into and out of the cell. In this laboratory you will investigate 
diffusion, a process whereby substances move from a region of high concentration of the substance to a 
region of lower concentration of the substance. A dialysis membrane composed of regenerated cellulose 
will be used to simulate the function of the cell membrane and to provide a barrier between the two 
solutions used in today’s investigation. 

You are asked to answer two questions. First, does heat change the rate of diffusion? Second, does 
the concentration (amount) of the substance change the rate of diffusion? State your predictions as 
hypotheses and record them after question 1 and 2 in the analysis section of this report.

Vernier Equipment
Conductivity sensor, LabPro interface
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Materials
Safety goggles, laboratory apron, 400 ml. beaker, 50 ml. beaker, thermometer, dialysis bag, graduated 
cylinder (100 ml.), distilled water, 0.5M sodium chloride solution, 0.1M sodium chloride solution.

Safety
Wear safety goggles at all times during the investigation.  Wipe up any spills of materials.

Procedure

Diffusion will be measured indirectly using a conductivity sensor.  The sensor uses ions dissolved in 
water to conduct a current of electricity from one side of the sensor to the other side of the sensor. The 
greater the number of ions in the water the greater the current of electricity produced by the sensor.  
Distilled water does not contain ions so no current would flow in distilled water.  When salt is added to 
water, the salt dissolves and forms huge numbers of ions.  A solution of salt would cause a large current 
of electricity to be produced and the conductivity value would be higher.  The probe has been calibrated 
to report conductivity in microsiemens per centimeter.

LoggerPro Setup
1. Check your computer lab station equipment for the following connections.  The cable of 

the conductivity sensor is plugged into LabPro channel 1 (ch1).  The LabPro power 
supply is plugged into the LabPro AC adaptor port and a 110 volt outlet.  The USB cable 
is plugged into the LabPro and the computer USB port.

2. Start the data collection software by double clicking on the LabPro icon found on the desk top.  
A data table and graph appear on the screen.  The Y axis of the graph is labeled Conductivity  
(microsiemens/cm) and the X axis is labeled Time (s).  The Collect button at the top of the 
screen is also highlighted.  If this is the case proceed to the next step.  If the computer did not 
detect the conductivity sensor, the graph is not labeled and the Collect button is faded, ask your 
teacher to manually set the sensor ID for you.

3. Set the toggle switch of the conductivity probe to the 0-2000 position.  This is the lower most 
setting of the switch. 

4. Change the scale of the Y axis to read from 0 to 600. Ask your teacher for help if necessary.

Experiment
1. Place 200 ml. of distilled water in a 400 ml. beaker. Place the probe in the beaker.  

Click on the Collect button and read the ion concentration of the distilled water from 
the data table.   Record the ion concentration after analysis question 3.

2. Record the temperature of the distilled water in data table 1 (beside Room Temperature).

3. Place 40 ml. of 0.5M sodium chloride in a 50 ml. beaker.  Place the probe in the beaker and read 
the conductivity of this solution from the data table.   Rinse the probe with distilled water.   
Record the readingss after analysis question 4.   Place 40 ml. of 0.1 sodium chloride in a second 50 
ml. beaker.  Place the probe in the beaker and read the conductivity of this solution from the 
data table.  Record the reading after analysis question 4.

4. Rinse the probe in tap water and then place it back in the 400 ml. beaker containing distilled 
water.

5. Pick up a section of dialysis tubing from the supply table.  Squeeze the tubing  together and then 
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tie an overhand (granny) knot in the tubing.  The knot should be close to one end of the tube. 
Make sure the knot is tight.

6. Separate the two layers of tubing at the open end.  It helps to rub the tubing  between your 
fingers to accomplish this step.  It also helps to keep the tubing wet while you separate the 
layers.

7. Pour the 40 ml. of 0.5 M sodium chloride into the open end of the dialysis bag  which has been 
formed from the tubing.  Rinse the outer surface of the bag with tap water to remove any spilled 
sodium chloride solution.  Dry the bag with a paper towel.  Check to see that the bag is not 
leaking.  Twist the open end of the tubing and close with a small binder clip.

8. Clear the screen by clicking on the collect button and immediately place the bag into the beaker 
of distilled water.  One person should hold the open end of the bag above the level of the water 
in the beaker.  Another team member should use the probe to slowly stir the water.  It is 
important to constantly stir the solution.  The probe’s tip must always be held well below the 
surface of the water. See figure 1.

9. Collect measurements of the conductivity of the water for 90 seconds  (90 readings).  Once the 
readings have stopped go to “Experiment” on the toolbar and click “Store latest run”.  Find the 
slope of the linear portion of the graph.  Record the conductivity rate of change in the data 
table (this may also be performed at the end of the experiment after you have printed your 
graphs).  Next go to “Insert” on the toolbar and click “Text Annotation”.  Click in the box so you 
can enter a description of the experiment.  For example, “0.5 M NaCl @ 25C”.  Move the pointer 
over the arrow and drag to a place on your data points.

10. Dump the contents of the 400 ml. beaker and the contents of the bag.  Rinse the beaker in tap 
water.  Then rinse the beaker and the bag in distilled water. 

11. Repeat steps 7 through 10  but this time place 40 ml. of 0.1M sodium chloride into the bag.

12. Repeat steps 7 through 10 but this time use distilled water and 0.5 M sodium chloride that has 
been heated to 35 degrees Celsius.  Your teacher will explain how and where the heating of the 
solutions should be done.

13. Repeat steps 7 through 10 but this time use distilled water and 0.5M sodium chloride that has 
been cooled to 5 degrees Celsius.  Your teacher will explain how and where the cooling of the 
solutions should be done.

14. When you have completed your experiments “Insert” another “Text Annotation” and write your 
name in the box.  Drag this box to the upper left side of your graph.

15. Print your graphs.   First go to “File” in the toolbar and select “Page Setup...” and make sure 
your page is setup in landscape mode.   Next go to “File” and select “Print”.

16. Make sure to record your each of your slopes and fill out the data tables.

17. Close Logger Pro if requested by your instructor.  Rinse, wash and dry all containers.
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Analysis   
1. Hypotheses (Heat):

2. Hypotheses (Concentration):

3. Report the ion concentration of distilled water.______________________

4. Report the ion concentration of 0.5M sodium chloride ________0.1 M sodium 
chloride________

5. Find the rate of conductivity change for each variable tested.  Remember the rate of 
conductivity change represents the diffusion rate of change.  Plot graphs of the change in rate of 
diffusion with temperature and with concentration.

6. How  might temperature, diffusion and the metabolism of cold blooded animals be related?

7. Write a sentence that explains how the rate of diffusion varies with the concentration of the 
diffusing substance.

8. Assuming the dialysis bag is sieve-like and full of small pores tell why diffusion through the 
membrane should occur faster at higher concentrations of sodium chloride.

9. What term is used to describe a membrane that allows substances to pass through it?  What 
term is used to describe a membrane that allows some substances to pass through it and not 
others?

10. In this investigation, was the highest concentration of salt in the bag or in the water in the 
beaker?  In this investigation, was the lowest concentration of salt in the bag or in the water in 
the beaker?  Was the direction of diffusion from low to high salt concentration or from high to 
low salt concentration?

11. Do you think any water diffused into or out of the bag during each 90 second test run?  Consider; 
was there a difference in the concentration of water inside and outside of the bag?  Is the 
membrane of the bag permeable to water?  If water did enter or leave the bag what term would 
be applied to this transport mechanism?  How might you determine if water did enter or leave 
the bag?

12. Write a sentence that explains how the rate of diffusion varies with the temperature. Using 
your knowledge of the relationship between temperature and molecular motion tell why 
diffusion should occur more rapidly at higher temperatures.

Going Further
1. Investigate the diffusion of other kinds of ions.  Design an investigation to find out if the size of 

the ion has any effect on the rate of diffusion.

2. Continue your study of diffusion using a broader range of temperatures and concentrations.

3. Design an investigation to find out if the thickness of the membrane has any effect on the rate 
of diffusion.  Use a bag inside of another bag for this study.
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35

Room Temp _______

5

Rate of Diffusion of NaCl 
(microsiemens/cm)

Temperature (Degrees C.)

Table 1. Change of the Rate of Diffusion with Temperature

o.1 Molar
0.5 Molar

Rate of Diffusion of NaCl 
(microsiemens/cm)

Concentration

Table 2. Change of Rate of Diffusion With Concentration
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