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CAREER OPTIONS


Chemical Engineering is very broad and offers a wide range of career options.  The field is challenging and rewarding.  The chemical engineer may choose  from a variety of industries including: petroleum production and refining, chemical manufacturing, mining, and pharmaceutical manufacturing, to name a few.  Many graduates also use an undergraduate degree in Chemical engineering to pursue graduate school, law school, or medical school.


BACKGROUND


One of the basic processes in living systems is that of osmosis, the passage of water across a semipermeable membrane to an area of greater solute concentration. A related process is the simple diffusion of small molecules and ions across the membrane.  Dialysis is used in the biochemical industry to separate molecules based on size.  An enzyme such as Humulin is quite large and is retained by the dialysis membrane.  Smaller molecules, like small proteins and salt ions, diffuse (pass) through.


PROBLEM


Can you demonstrate osmosis and diffusion using a semi-permeable membrane (dialysis tubing)?


Materials


3 Short pieces of dialysis tubing (about 20�30 cm each).


Starch solution.


Iodine solution.


Salt solution (1%).


Salt solution (10%).


Graduated cylinder.


String


Test tube


Three 250 ml beakers.


Procedure


Soften three pieces of dialysis tubing by holding them under running water and rubbing the ends between two fingers until the tubing separates.


Prepare three bags by tying a knot in one end of each piece of tubing.


Using the graduated cylinder, carefully measure 20 mL of 1% sodium chloride solution and add it to one bag.


Tie open end of bag shut with string.


Place this bag upright in a 250�mL beaker. Fill the beaker two�thirds full with 10% salt solution.


Using the graduated cylinder, carefully measure 20 mL of 10% salt solution and place it in another dialysis bag.


Tie open end of bag shut with string.


Place this bag upright in another 250�mL beaker and add 1% salt solution to this beaker until the liquid level is the same as that in the first beaker. Set both beakers aside for 15 min.
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Add 25�30 mL of starch solution to the third dialysis bag, and tie the open end of the bag closed with string. Rinse the outside of the bag.


Place the bag upright in another 250�mL beaker. Fill the beaker two�thirds full with water. Add 3 or 4 droppers of iodine solution. Observe the bag after 15 min. and again the next day.


Add a few drops of the iodine solution to a small amount of the starch solution in a separate test tube or beaker. Notice the blue�black complex. Set this tube aside. 


After the allotted time, compare the levels in the first two beakers containing sodium chloride solutions. Has one decreased? Has the other increased? Why? 


Remove the bags from the first two beakers. Carefully pour the solution from one bag into the graduated cylinder and record the volume. Repeat with the second bag. How does the volume of each bag compare with the original volume of the bag (20 mL)? Which decreased in volume? Which increased in volume? What happened to the starch solution inside the third bag?


Questions


Which of these activities involved osmosis? Which involved diffusion?


How much water was gained or lost in each bag?


How do you know that iodine passed through the membrane?
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