
Osmosis with Dialysis Tubing Lab Report

By

Alex Hsia, Katie D’Amelio, Mike Leach, Tracy Ren

Biology AP

Mr. Resch

February 13, 2009

Abstract


The purpose of this experiment was to determine the concentration of an unknown solution of starch and water. We used a trial and error method, surrounding the unknown solution with a semi-permeable membrane and immersing it in a solution with known concentration. Using properties of osmosis, we used process of elimination to determine the concentration of the unknown solution. Our results showed that for every test case, the mass of the external solution decreased and the internal solution increased. This showed that water entered the bag. This showed that for all cases, the concentration of the solution in the bag was higher than the concentration outside of the bag. Since our last test case was 1.0%, the highest possible concentration, we concluded that 1.0% must be the concentration of solution A.
Introduction
Every living cell is enclosed by a plasma membrane made up of phospholipids and proteins. Membranes serve as a semi-permeable barrier between a cell’s interior and its surroundings. This means only certain substances may pass easily through a cell’s membrane (Campbell, 2005). This selective permeability allows the cell to regulate uptake of required nutrients and other substances as well as the disposal of wastes and other unneeded materials, all while maintaining the cell’s shape (Freitas, 1999).


Molecules may pass through a cell membrane via diffusion. Diffusion is a process in which molecules move from an area of higher concentration to an area of lower concentration. Diffusion is known as a means of passive transport since it does not require the expenditure of energy. The concentration gradient itself contains energy enough to power the molecules through the membrane. Only small hydrophobic and uncharged polar molecules diffuse easily across the membrane (Campbell, 2005). Ions such as K+ and Cl-, small hydrophilic molecules like glucose, and macromolecules such as protein diffuse through the plasma membrane very slowly. 

Osmosis is another method of passive transport in which water moves from a higher concentration to a lower concentration. It is effective when the dividing membrane is not permeable to the solute but is permeable to the solvent (Freitas, 1999). In our experiment, we will be testing the concentrations of solutions by using an artificial membrane called dialysis tubing. Like a cell membrane, the dialysis tubing is selectively permeable.

Materials and Methods
 

To find the unknown concentration of starch in solutions A and B we chose to use a trial and error method. We knew that the concentration of starch were prepared in increments of 0.1, meaning the only possibilities were 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, and 1.0% concentration of starch. And so, we began by creating our own solution concentrated with 0.6% starch. We did this with 100ml of water and 0.6g of starch. After preparing the solution with known concentration, we used the dialysis tubing to create a “bag”, with which we filled with unknown solution A. By tying both ends of the tubing we were able to create a makeshift membrane surrounding the solution. We then massed both the known solution of 0.6% concentrated starch and the membrane bag, which were 100.00g and 7.08g respectively. After recording these masses we immersed the membrane bag in the beaker containing the 0.6% concentrated starch solution. After 15 minutes we re-massed the solution in the beaker and the membrane bag. An increase of mass in the membrane bag meant that we should start testing higher concentrations. From there, we moved onto 0.7, 0.8, 0.9, and up to 1.0% and repeated the previously described steps. 
Results
K = known, refers to external solution outside bag with known concentration

U = unknown, refers to internal solution inside bag with unknown concentration
	Test case #
	K conc.
	K massi 

(g)
	K massf

(g)
	U massi

(g)
	U massf

(g)

	
	(g/mL)
	(%)
	
	
	
	

	1
	.75 / 125
	0.6
	124.09
	121.46
	7.08
	7.90

	2
	.81/100
	0.8
	100.00
	99.00
	8.49
	9.11

	3
	1.00/100
	1.0
	100.00
	99.90
	11.12
	11.73


Table 1. Shows the masses of known and unknown solutions before and after solution was allowed to diffuse. 
Text description of Table 1

For all test cases, the K massi was greater than the K massf. Also, for all test cases, the U massi was less than the U massf.
Discussion
For all test cases, the mass of the unknown internal solution increased and the mass of the known external solution decreased. This shows that the external solution had lost water and the internal solution had gained water. This in turn shows that water had diffused through the permeable dialysis tubing into the bag in all three test cases.

The biological process of osmosis involves the diffusion of water through a semi-permeable membrane. Water will experience a net movement towards the side of the membrane that has the higher concentration of non-permeable solute. In this lab, if the mass of the bag increases, we know that water has experienced a net movement into the bag, thus we can infer that the concentration of solute in the unknown solution in the bag has a higher concentration than the surrounding solution. We observed that, for every case (known concentrations of 0.6%, 0.8%, 1.0%), water entered the bag. Thus, for every case, the unknown concentration was higher than the external surrounding concentration. In our third and last test case, the known concentration was 1.0%. This means that the unknown concentration must have been higher than 1.0%.

We know, however, that this is incorrect. The actual concentration of the unknown was 0.6%. This means that in our test case with a 0.6% concentration external known solution, we should have observed no net change in the mass of either the bag or the external solution. This is because if both sides of the semi-permeable membrane have the same concentration (are in equilibrium), osmosis will produce no net movement of water. Yet, we observed a net movement of water into the bag for not only our test case for 0.6%, but for our test cases with 0.8% and 1.0% as well. 


There are a few possible reasons for this erroneous data. The first is inaccurate measurements of mass. We massed the dialysis tubing full of solution by placing it into a beaker on the scale. We had previously zeroed the scale with the beaker on it, so the scale read only the mass of the dialysis tubing bag. The bag, however, could have massed more than it should have. When we took the bag out of the solution to mass it, it remained coated in water as a result of the cohesive properties of water. This extra water would have made the bag seem heavier, and the external solution lighter. This would appear as a net movement of water as a result of differences in internal and external concentration.

Another source of error is evaporation. During the ten minutes that we waited for diffusion to occur, a significant amount of water could have been lost. This loss of water would have made the mass of the external solution to appear less. This would appear as a loss of water to the internal solution inside the bag.

Conclusion

The purpose of this lab was to determine the concentration of an unknown solution. We used a procedure in which we applied basic principles of osmosis. We failed, however, to produce an accurate answer. This inaccuracy could have been attributed to a couple of reasons including misplaced water mass and evaporation. Although we were not able to correctly predict the concentration of starch in the unknown solutions, the lab shows that there are alternative ways to solving a problem. Normally one would not think to use dialysis tubing to determine an unknown concentration of a solute, but it is important to know that such a method is feasible. The scientific world depends upon these kinds of alternative methods.
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