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Osmotic Pressure 
 

Chemicals and Equipment Needed 
Preparation 

• Osmotic Pressure Kit – O3 
o 4 M isopropanol 
o 4 M CaCl2 
o dialysis tubing 
o red food dye 
o rubber bands 

• d-H2O 
• 400 mL beaker – Q2 
• 2-50 mL beakers - Q3 
• Tweezers – U1 
• 2 small funnels – P4 
• 2 long dedicated glass tubes – P5 
• Short ringstand with 2 small buret clamps – J  
• Gloves – U2 
• Hot plate – A4 

 
Presentation 

• d-H2O 
• 2-300 mL tall beakers – Q2 
• Short ringstand with 2 small buret clamps – J  
• White background – A1 

 
Preparation 

• You need a helper for most of this protocol.  
• Cut the dialysis tubing into three pieces, each 20 cm long, place them in the 400 mL beaker. Fill the 

beaker with d-H2O to cover the tubing, and heat on the hotplate until nearly boiling, to soften and open 
the tubing. 

• Meanwhile, measure out ~20 mL 4 M CaCl2 into one 50 mL beaker and label.  Measure ~20 mL 4 M 
isopropanol into the other beaker and label.  Add a drop or so of red food coloring to each solution 
beaker 

• Wearing gloves, use the tweezers to open up one end of each piece of tubing.  Tie a knot in the other 
end. Keep the tubing in the hot water when not using.   

• Take a piece of tubing out, insert one of the labeled glass tubes almost to the bottom, and have another 
person use the funnel to fill the tubing with most of that solution.  Rest the tubing+tube in its original 
solution beaker, and wrap the tubing around the glass tube.  Pinch the tubing to the tube with one hand 
right above the level of solution, and the other further up the glass tube.   

• Have the other person take a rubber band, stretch it, and wrap the rubber band around the tubing+tube, 
several times, then tie the ends in a double knot.  Make sure to hold the tubing+tube very securely and 
use a lot of force when wrapping with the rubber band, to ensure a tight seal.  See photos.  
o Repeat for other tube/tubing/solution 

• On Delivery, fill each of the 300 mL beakers ¾ full with d-H2O, and lid and label. Place the white 
background on the base of the ringstand and secure the buret clamps above it, or use the large 
background (next to D) on its side.  
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Presentation 
• We recommend that you start the demonstration at the beginning of class, as it takes a long time for the 

solution to progress significantly up the tubes.  
• Lift the bags out of the small beakers of solutions and immerse them in the beakers of d-H2O.  Mark the 

height of liquid in the two tubes as osmosis begins.  
• Monitor the levels as class progresses, both the rate of rise of solution in the tubes, and the 

development of the 3:1 ratio between the CaCl2 and isopropanol tubes.  
• We have a sped-up video available on our YouTube Channel.  

  
Discussion 

• Osmotic pressure is a colligative property, so it depends on the number of particles in solution, not the 
nature of those particles.  In this demonstration, equimolar solutions of calcium chloride and 
isopropanol are placed in dialysis bags and immersed in water.  The dialysis tubing is a semipermeable 
membrane which allows water to move into the bag, but prevents solutes from moving out. 

• The solutions inside the bags are hypertonic, so moves into the bags and the solutions are pushed up 
the tubes.  The solution rises at a faster rate in the CaCl2 tube because it has a higher osmotic pressure 
than isopropanol.  CaCl2 dissociates into three solute ions, but isopropanol, as a molecular compound, 
remains intact in solution.   

• If the osmosis continues, the levels of solution in the tubes will approach the expected ratio of 3:1, 
CaCl2:isopropanol.  The equation for osmotic pressure is π = iMRT, where  π is osmotic pressure, and 
M is the molarity of particles in solution. 

 
Clean-Up 

• Remove the rubber bands or cut open the bags to empty.  Discard the unused dialysis tube.  Wash 
everything really well.  

 
NOTES:  

• The original protocol called for 1.5 M isopropanol, and 1.5 M Ca(C2H3O2)2, but these solutions took the 
better part of an hour to move significantly up the tubes.  We upped the concentration and changed one 
of the solutes to CaCl2 because it is significantly more soluble, and still has 3 ions in solution.  

• The dialysis tubing has a flat width of 33 mm and an extended diameter of 2.1 cm. It opens upon 
heating in warm water, and looks like thick saran wrap otherwise.  

• For the 4 M CaCl2 solution, weigh out 44.4 g CaCl2 (anhydrous), and dilute to a final volume of 100 mL.   
• For the 4 M isopropanol solution, measure 30.5 ml isopropanol and dilute to a final volume of 100 mL. 
• Last time we did this it took over 2h 

o Wrong dialysis tubing? 
o Because of ion pairing, would a more dilute solution actually work better? 

 
 
 
 
 
 
 
 

Osmotic Pressure 
Page 1 of 2 

Osmotic Pressure 
Page 2 of 2 


