
Diffusion and osmosis 
Diffusion or Passive Transport 
Diffusion is the movement of the same kind of molecules from an area of higher concentration to 
an area of lower concentration, or the movement of molecules down the concentration gradient. 
In a cellular process energy is not required to move the molecules across the cell membrane by 
diffusion. 
Active transport. 
Active transport is the movement of the same kind of molecules down or against the 
concentration gradient. Energy is required to move the molecules across the cell membrane. 
 
Brownian Movement: It is vibratory movement of tiny particles suspended in liquid. 
They are constantly and randomly bombarded by molecules of the liquid. This constant, 
motion of molecules causes diffusion.  
Assignment 1: Detergent + carmine dye; mount a drop of the solution on the slide, put 
on a cover glass, and observe the Brownian movement under the high power objective.   
Factors Affecting the Rate of Diffusion 
• Temperature  

Assignment 2: Test the hypothesis: Temperature has no effect on the rate of diffusion. 
The instructor will perform the experiment for you. 

• Molecular Weight   
Assignment 3: Test the hypothesis: Molecular weight has no effect on the rate of 
diffusion. Molecular weight of methylene blue is 320 and potassium permanganate is 158.  
Measure the rate of diffusion by measuring the diameter of the colored zones. 

• Molecular Size and Membrane Permeability 
The plasma membrane selectively allows the molecules to pass through 
depending on their size.   
Assignment 4:  A sac that contains 20% glucose and 0.1% starch has been made for you. 
This sac will be inserted in a dish containing water. A few drops of iodine solution will 
be added to the water. Wait for 20 minutes. Record any color change indicating diffusion 
of starch from the sac. Also, follow step 4 to see any glucose diffused from the sac.  

• Magnitude of the concentration gradient (see assignment 6) There are more details at the end 
of the hand out. 

Osmosis 
The movement of water molecules from an area of their higher concentration to an area of lower 
concentration through a selectively permeable membrane is called osmosis.  
 
In a sugar or salt solution, the sugar or salt is solute and water is solvent  
Tonicity of the solutions:       Hypotonic: lower solute concentration 
     Hypertonic: higher solute concentration 
     Isotonic: same solute concentration 
Water moves from a hypotonic to a hypertonic solution.    
 
Imagine: solution A and B are separated by a semi-permeable membrane. It allows only 
water molecules to pass. 
Assume that solution A contains 80% salt solution, and that solution B contains 20% salt 
solution.  



As osmosis occurs, water will move from the solution ____ to solution _____.  
If you weigh the bags containing solution A and B, bag A gains water and the bag B loses 
water. 
 
Assignment 7: Osmosis at a cellular level  
 Experiment 1: Use potato sticks instead of celery sticks. 
Experiment 2: As per the lab manual. 
 
Consider a single cell of potato sticks 
When the potato sticks are immersed in water, the potato stick cell cytoplasm has about 0.9% salt 
concentration (i.e. 99.1% water) 
Water moves from the outside (100% water) to the inside of the cell (99.1% water) as a 
result of osmosis.  
The potato cell gains water, potato stick becomes crispy due to increase in turgor pressure. 
 
Consider a single cell of potato sticks. 
When the potato sticks are immersed in 10% salt solution  
The potato stick cell cytoplasm has about 0.9% salt concentration  
Water moves out of the cell, the cell loses water and shrinks (plasmolysis), and the potato stick 
becomes soft. 
 
Assignment 6: Test the hypothesis: The magnitude of concentration gradient has no effect on 
the rate of osmosis.  
The osmometers are used to measure the rate of osmosis. 
Osmosis and magnitude of concentration gradient.  
 
Osmometer set-up:( fig.2, page 19)                           
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