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Table 1. Mean time observed of red blood cell hemolysis in various solutions.
	
	Time (seconds)

	Solution
	Mean Average
	Standard Error

	Distilled Watera
	2c
	0

	Urea 0.3 Ma
	2c
	0

	Ethylene Glycol 0.3 M
	15.3
	0.33

	Glycerol 0.3 Mb
	1200d
	0

	Sucrose 0.3 Mb
	1200d
	0


a Unable to order the first two solutions as they both had instantaneous hemolytic rates.
b Unable to order last two solutions as hemolysis did not occur.
c Solutions were given a time of 2 seconds if hemolysis occurred instantaneously during trials.
d Solutions were given a time of 1200 seconds if hemolysis still had not occurred at 20 minutes during the trial (1200 seconds).





















What are the factors that affect the diffusion of the solutes tested in the permeability experiment?
In the permeability experiment of red blood cells various factors that affect the rate of diffusion were tested including: size of solute particles, solubility of the solute particles and concentration gradients. Factors that affect diffusion rate like temperature, solvent density, distance travelled, and membrane surface area were held constant during the experiment.
How do these factors affect the diffusion of solutes?
Plasma membranes are composed of an amphipathic semi-permeable phospholipid bilayer, composed of hydrophilic phosphate heads on the outer surface and a hydrophobic inner core composed of fatty acids. Solutes that are non-polar and smaller in size can penetrate through the lipid membrane more easily. In the experiment this was demonstrated with urea and distilled water, which diffused through the membrane bringing water with them causing the cell to lyse almost instantly. The larger and more polar a molecule, the more difficult it is for the solute to cross through the non-polar, uncharged fatty acids. This was exemplified by sucrose and glycerol molecules, both of which have polar functional groups and did not cause hemolysis within 20 minutes. The less polar the molecules, the more lipid-soluble the molecule as well increasing the chances of diffusion across the fatty acid portion of the membrane.  This was illustrated when ethylene glycol, which has two hydroxyl groups was much faster to diffuse then the glycerol molecule which has three hydroxyl groups and larger carbon backbone. Concentration gradients between outside and inside the cell also affect the rate of diffusion, with larger differences in concentration leading to a more rapid diffusion to balance the concentrations resulting in dynamic equilibrium. For instance, when the blood was added to the distilled water the red blood cell was hypertonic to the solution causing a quick penetration of water into the cell and ultimately lysis within seconds. 
