
Introduction:

All cells must exchange substances with their environment.  This occurs through the cell membrane by the process of diffusion, osmosis or active transport.  The larger a cell grows, the more exchanging of substances is required.  However, this process can be limited by the surface area (ie amount of membrane) that the cell has, relative to the volume of the cell.

In this activity, blocks of agar jelly will be used to simulate different sizes and shapes of cells (or simple organisms).  The jelly is a pink colour due to the presence of a base, sodium hydroxide (NaOH), and phenolphthalein indicator.  The indicator is pink in a basic solution, but colourless in a neutral or acidic solution.  When the blocks are placed in an acid solution, the acid diffuses into the jelly, causing it to change from pink to colourless.  The time taken for a block to completely lose the pink colour is a measure of the rate of diffusion of acid into the jelly.

Aim:

· To investigate the relationship between the shape of an object and the time taken for a substance to diffuse.

· To investigate the relationship between surface area to volume.

Procedure:

1. Accurately cut jelly blocks of the following dimensions:

A: 20mm x 20mm x 20mm

B: 10mm x 10mm x 10mm

C: 20mm x 20mm x 10mm

D: 20mm x 20mm x 5mm

E: 30mm x 20mm x 10mm

F: 20mm x 10mm x 10mm 

2. Half fill a 250mL beaker with sulfuric acid.

3. Add the blocks to the acid and gently stir them with the plastic spoon.  Watch until the first block goes completely clear. Record which block cleared first.

4. Remove all the blocks immediately and pat them dry with paper towel. 

5. Cut them in half with the scalpel and measure in mm the depth of the clear layer in each block.

Results:

	Block
	A
	B
	C
	D
	E
	F

	Dimensions (mm)
	20 x 20 x 20
	10 x 10 x 10
	20 x 20 x 10
	20 x 20 x 5
	30 x 20 x 10
	 20 x 10 x 10

	Predicted order of clearing
	
	
	
	
	
	

	Actual order of clearing
	
	
	
	
	
	

	Surface area (mm2)
	
	
	
	
	
	

	Volume (mm3)
	
	
	
	
	
	

	SA to Vol Ratio
	
	
	
	
	
	


Conclusion:
Write a conclusion that summarises your findings.  Discuss the relevance of this experiment to the diffusion of substances across the membrane of various sized and shaped cells and the consequences for the cells.
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