
Figure 1. Adapter setup

OSMOTIC MOVEMENT OF WATER
What happens when pure water meets a sucrose solution at a semi-permeable membrane?

Objectives
• Relate changes in a system's physical properties to particle-level processes.

• Compare the rate of osmosis as the concentrated solution becomes more dilute.

• Explain how the Diffusion-Osmosis Apparatus models water movement in a cell.

Materials and Equipment
• Data collection system

• Pressure sensors (one of the following):

◦ PASPORT Dual Pressure Sensor

◦ Wireless Pressure Sensor (2)

• Diffusion-Osmosis Apparatus

• Pre-soaked membrane

• Graduated cylinder, 50- or 100-mL (2)

• 2.0 M Sucrose solution (40 mL)

• Distilled water (40 mL)

• Rinse bottle filled with distilled water

Safety
Follow these important safety precautions in addition to your regular classroom procedures:

• Wear safety goggles at all times.

• Be careful when removing the caps from the columns as pressure may have built up during your experiment. Do
not lean over the apparatus if pressure has accumulated or when removing the caps.

Procedure - Day 1

Set up the software

Connect the sensor to SPARKvue. If using two Wireless Pressure Sensors, label the FIRST sensor connected as
#1 and label the SECOND sensor connected as #2.

Select the Diffusion-Osmosis Quick Start experiment.

Select the time measurement unit along the x-axis to change it from minutes to hours.

Set up the apparatus

If using the PASPORT Dual Pressure Sensor, skip this step and move on to step 2. If
using two Wireless Pressure Sensors, complete the following to build an adapter:

Insert a male Luer connector (Figure 1, ) into a short piece of plastic tubing.
Both of these items are included with the Wireless Pressure Sensor.

Insert a Coupling connector (Figure 1, ) into the other end of the adapter tube as
shown. This connector is included with the Diffusion-Osmosis Apparatus.

Repeat a-b to make a second adapter for the other Wireless Pressure Sensor.

Measure 40.0 mL distilled water in one graduated cylinder; measure 40.0 mL of 2.0 M
sucrose solution in the other graduated cylinder; then wash and dry your hands.

Unscrew the four bolts and separate the two Diffusion-Osmosis Apparatus cylinders.

NOTE: Make sure that the apparatus is clean and dry.
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Figure 2. Membrane installation

Obtain a pre-soaked membrane from your instructor and rinse
thoroughly with distilled water.

Line up two of the four corner holes on the soaked membrane with the
two raised pegs on one of the cylinders (see Figure 2). It does not matter
which cylinder you put the membrane on.

Carefully place the other cylinder against the membrane so that the two
raised pegs on the second cylinder go into the two membrane holes.
Check that:

◦ the membrane is securely in place between the two O-rings and
pulled tightly across the space, with no folds or gaps;

◦ all four raised pegs are inserted into the membrane holes; and,

◦ the two alignment tabs near the top of the cylinders are aligned.

Screw in the four bolts quickly and carefully. Ensure that they are tight. The two cylinders should be tightly
secured to each other, with the membrane separating the space between the two cylinders.

Label the cylinders as #1 and #2.

Fill cylinder #1 with 40.0 mL of distilled water. Tilt the apparatus to remove air bubbles from the membrane.

Fill cylinder #2 with 40.0 mL of sucrose solution. Tilt the apparatus to remove air bubbles from the membrane.

Place a blue cap onto the first cylinder, press it down, and turn the cap to seal the cylinder.

Seal the second cylinder with the other cap.

Attach pressure sensor #1 to cylinder #1 and attach pressure sensor #2 to cylinder #2.

Perform the experiment

Allow the system to equilibrate for five minutes before beginning data collection. After five minutes, start
recording data.

NOTE: Allow the processes of diffusion and osmosis to occur within the apparatus undisturbed for 24 hours.
Leave the setup in a location where the ambient temperature will remain relatively constant.

Read volume from the cylinders at eye level. Record the initial volume of each substance in Table 1 to the
nearest tenth.

Record the initial pressure of the substances in Table 2.

Calculate the initial Differential Pressure by subtracting initial pressure 2 from initial pressure 1. Record the
result in Table 2.

Calculate and record the initial concentration of each substance in Table 3.

After 24 hours, save your experiment file (Day 2).

Carefully remove the blue caps and clean up as directed by your instructor (Day 2).

Data Collection - Day 2
Record final volumes of each substance in Table 1 to the nearest tenth. Remember to read volume at eye level.

Calculate the change in volume (change = final - initial) and record in Table 1.

Record the final pressure in Table 2.

Calculate the final Differential Pressure and record in Table 2.

Scale the Differential Pressure graph and sketch the results in Graph 1. Remember to include a title, labels, units,
and numbers with regular intervals on both axes.
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Calculate the change in Pressure 1 (change = final - initial) and record in Table 2. Repeat for Pressure 2.

Select the y-axis measurement and change to Pressure 1. Apply a linear fit to the graph and record the slope (m)
in Table 2. Repeat this step for Pressure 2 and Differential Pressure.

Add the linear fit results for the Differential Pressure graph to Graph 1.

Change the y-axis measurement to Pressure 1. Select the first two hours of data and apply a linear fit. Record the
slope in Table 2.

Select the last two hours of data and apply a linear fit. Record the slope in Table 2.

Repeat the previous two steps for Pressure 2 and Differential Pressure.

Table 1. Fluid Volume

Substance Initial Volume (mL) Final Volume (mL)
Change in Volume

(mL)

Pressure 1 Distilled water

Pressure 2 2.0 M Sucrose solution

Table 2. Pressure

Substance
Initial

Pressure
(kPa)

Final
Pressure

(kPa)

Change in
Pressure

(kPa)

Slope (kPa/
hr)

Slope - first
2 hours
(kPa/hr)

Slope - last
2 hours
(kPa/hr)

Pressure 1 Distilled
water

Pressure 2 2.0 M Sucrose
solution

Differential
Pressure

(N/A)

Table 3. Concentration

Substance
Initial Concentration

(mol/L)
Final Concentration

(mol/L)

Pressure 1 Distilled water

Pressure 2 2.0 M Sucrose solution
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Graph 1

Questions and Analysis
Is the change in fluid volume equivalent on each side of the apparatus? In other words, is the loss of volume on
one side the same as the gain of volume on the other side? Why or why not?

Is the change in pressure equivalent on each side of the apparatus? In other words, is the loss of pressure on one
side the same as the gain of pressure on the other side? Why or why not?

Calculate the final molarity of the substances in cylinder 1 and cylinder 2 at the end of the experiment. Show
your work below and record the results in Table 3.

Compare the slopes for Pressures 1 and 2 during the first two hours of the experiment with the slopes during the
last two hours of the experiment. Use your observations to explain the relationship between solution
concentration and the rate of osmosis.
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Does the linear fit on Graph 1 indicate a constant slope or changing slope? Explain.

Identify at least two parts of the Diffusion-Osmosis Apparatus that model osmosis in multicellular organisms,
and explain whether the apparatus more closely models plant cells or animal cells.
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