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Abstract:
The experiment assigned to us had our group devising a method of identifying the amount of solvent given to us in a solution, using nothing but a semi permeable membrane which blocks the transfer of solution, but not that of water. After much consideration and with the given knowledge that the solution had to have within .1 and .01 percent of the solvent, the group decided upon a simple method of guess and check, creating a known amount of the solvent in the semi permeable membrane, weighing its contents before placing it into beaker filled with the mystery solution, then weighing the solution again after water had diffused through the membrane. Once taken into action, the method proved to give some seriously odd results, as well as noting a change in the weights of a pure water solution after placing it into a beaker and re-weighing. 
Introduction:

The concept of this laboratory experiment was to essentially study osmosis and the movement of water across a semi-permeable membrane. The instructions were to devise a plan to estimate the concentration of a solute of an unknown solution of a starch, where starch is the solute and water is the solvent. The group needed to concoct a plan using its knowledge of osmosis and the properties of diffusion, the solute and the solvent, and dialysis tubing which behaves as a semi-permeable membrane. Very basically, the groups approach was to mix known concentrations of starch/water and place them in separate beakers. Then the group would place the unknown solution in the dialysis tubing and submerge the tubing in the known solution beakers. The diffusion of the water across the membrane would give insight of the unknown concentration of the solution.

      Osmosis is the movement of water across a semi-permeable membrane, a sort of diffusion. Osmosis is based on the solute concentrations in the separated solutions. “The other critical component for osmosis is a barrier that permits water to cross, but holds back some or all of the solutes.  Under these conditions, a gradient in solute concentration means that there is also a gradient in the free water concentration” (Patlak 1999). Osmosis occurs when two solutions that differ in osmolarity are separated by a semi-permeable membrane. Osmolarity is the concentration of solute expressed as molarity. In the case of the proposed experiment the group will attempt to make the solutions equivalent so that osmosis occurs at equilibrium. The way this is determined is to make the solution isotonic with respect to the unknown solution within the membrane. Solutions are said to be hypertonic, hypotonic, or isotonic. In the case of solutions that undergo osmosis, the solutions are said to be isoosmotic, hyperosmotic, or hypoosmotic. The solution with the greater solute concentration is said to be hyperosmotic and the solution with the lesser solute concentration is said to be hypoosmotic. If the osmolarity is equal across the membrane, the concentrations are isoosmotic (Campbell and Reece, 2005).
      The group’s plan is to weigh the solution in the beaker before and after submerging the unknown solution in the dialysis tubing. Dialysis tubing is a semi-permeable membrane when used in water. Many experiments showing osmosis and pressure gradients across membranes use dialysis tubing (2005). If the weight decreases, the net osmosis is into the membrane and the solution is hypoosmotic. If the weight increases, the net osmosis is into the beaker and the solution is hyperosmotic. The group will use a high-low method to eventually mix a known solution that leaves the beaker solution weight unchanged meaning the concentrations are equal and the solutions are isoosmotic. The aforementioned high-low method is that when a solution turns out to be hyperosmotic then the next attempted solution will have less concentration and vice versa if the solution was hypoosmotic. If we use the proposed method of exposing the unknown solution within the semi-permeable membrane to known solutions in a beaker, then we can determine the unknown solution through trying different known solutions until the solutions become isoosmotic.
Materials and Methods:
The materials and methods used in this experiment include a strip of semi permeable membrane material, an unknown amount of solvent in a solution (though given its range between .1 and .01 percent of the solution), and a beaker to contain the unknown solution. In order to proceed with the method, you must first cut a small strip of the membrane and tie it in on itself in order to create a seal in which no liquid can leak out (unless diffused across the membrane). Once the membrane is made, one should measure a known amount of solvent to be added to the water in the membrane. Do this separately so that you know the exact amount of the solvent in your membrane. Once mixed with the water in the membrane, reweigh this final solution and record your results. Following this step, place the membrane in the beaker already prepared with the unknown solution. Allow time for water to diffuse across the membrane to create balance of water and solvent in both the beaker and the membranous solution. Dry the outside of the membrane so that you do not accidentally record an erroroneous weight and weigh the solution in the membrane. Compare your results with your previous weight. If the solution in the membrane before placing it into the beaker weighed the same as after, then you know the amount of solvent in the membranous solution is equivalent to that of the mystery solution and thus know the amount of solvent in the mystery solution. If it is not then check to see if water had rushed into or out of the membranous solution and adjust the amount of solvent in the membrane solution accordingly.
Results: 
	Trial
	Amount Tried
	Result

	1
	0.50%
	A > solution

	2
	0.60%
	A > solution

	3
	0.80%
	A > solution

	Control
	0.00%
	failed 


 

This table shows the trials that were used to test the amount of soluble starch that was in a solution. The dialysis tubing was used with known amounts of soluble starch to figure out the percent of starch to water. 

The control failed the test. The amount of water changed from in the beaker changed and so did the pouch of water in the dialysis tubing.
Discussion:

The result of the experiment was that the concentration of starch in the given solution was X which was confirmed by Mr. Resch. 

Because our data was accurate our hypothesis that our experiment would yield the correct results due to the process of osmosis was supported. 

The biology involved in this experiment was the process of osmosis. Osmosis is the diffusion of water between cells and their environments. Predicting the concentration of the water-starch solution was entirely dependant on the process of osmosis. Our results further demonstrate that osmosis is a real process. 

One weakness in our experiment was our system of weighing the “cells” before and after their immersion. Before their immersion the cells were dry on the outside but after the immersion they were wet and impossible to completely dry off. This did not affect our data significantly however if called upon to do more precise measurements this could have posed a major problem. 

Just because we got the right answer does not prove our hypothesis it only supports it. It is still possible that some other force unknown to us acted on our variables. Or it could have been random chance that our numbers were the true values, we had a .1 chance at guessing them. Our results are in agreement with fellow lab groups

Conclusion:
There is insufficient evidence to deduce an adequate conclusion. We believe this error may be due to the possibility that we did not leave the dialysis bags in the water long enough to perceive osmosis. Also, we do not believe that there was ample time to run an acceptable number of tests. Furthermore, the solute did not completely dissolve in the solution with mystery concentration, and this may have skewed our results. Many other groups did not see conclusive evidence, which leads us to believe that perhaps there was a problem with the dialysis tubing. All of these are possible reasons why we were not able to derive a concentration for the unknown solution.
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