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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


Chemical processes in some cases can produce metal ions as byproducts.  When these metals are dissolved in water, this can be a problem: (I) as a waste the water containing the dissolved metals may not be discharged to the environment without treatment, (II) equipment such as pumps, valves, and piping through which the water flows can be damaged (e.g. precipitation and wear), and (III) in some cases can inhibit reactions.  Thus the removal of one or more metals is required.


Processes which remove metals from water include precipitation and adsorption.  Materials which adsorb metals are either packed in a column (water containing metals flow through), or added to a tank containing the solution (slurry).  Adsorbent materials include man-made, or natural materials.  One such natural, renewable resource is found in the shells of crabs, and is called chitosan.  


Chitosan is a waste product of the fishing industry, and by using this material we may potentially “clean up” one waste product with another.  This experiment illustrates the use of chitosan, a biopolymer, to remove one metal ion present in a dilute aqueous sample containing two different metals.


problem


Can you separate  two different metal ions from a dilute aqueous sample by using chitosan as an adsorbent?


OBJECTIVES


This experiment is intended to introduce you to two areas of importance to chemical engineers: separation technology and renewable resources 


MATERIALS


Per group:


1.0 gram of chitosan 


1 mmol CuCl2 


1 mmol CoCl2 


0.1 M HCl


2 - 25 ml Erlenmeyer flasks


50 ml Erlenmeyer flask


100 ml beaker


pH paper


1 stopper for 50 ml flask 


filter paper 


funnel


PROCEDURE


1.	Place 40 ml of distilled water into a 100 ml beaker.  Using pH paper, adjust the pH to be between 4 and 5 by adding  0.1 M HCl a few drops at a time.  Use this water to make the copper and cobalt solutions.


2.	Prepare a solution of 20 ml distilled water (pH 4.50) and 1 mmol CoCl2 in a 25 ml Erlenmeyer flask.  Mix 20 ml distilled water (pH 4.50) and 1 mmol of CuCl2 in another 25 ml Erlenmeyer flask.  Note the color of each of these two solutions.


3.	Mix 10 ml of each of the solutions (prepared in step 2) in a 50 ml Erlenmeyer flask.  Note the color of the resulting solution. 


4.	Add 1.0 gram of chitosan to the Cu and Co solution.  Stopper the flask and shake vigorously for five minutes.


5.	Filter the solution and note the color of the filtrate and the color of the chitosan.  Compare the color of the filtrate to the color of the original Cu and Co solutions.


KEY QUESTIONS


Which metal ion was removed by the chitosan?  (This method only removes one of the two metals well.)


What would one do with the chitosan after a metal were absorbed?


What does this experiment show?  How would it be useful to a Chemical Engineer?


What is the significance of the color of the filtrate solution?
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