SCH 3U

HAZARDOUS MATERIALS ASSIGNMENT

Introduction:

Chemicals are all around us.  We use chemicals every day, at home, work, and school, for a variety of purposes.  Are these chemicals harmful?  How would we clean up a spill of an unknown chemical?  As you have read in the articles, chemical spills are common and even household cleaners may be hazardous.  There are also numerous ways of cleaning up spills.  An understanding of bonding is helpful when using cleaning solutions, whether at home, or at the site of a hazardous spill.

Students will take on the role of researchers for the Ministry of the Environment.  In Part I, they must determine what type of solid an unknown chemical is, and make recommendations as to the best method for a cleanup.  For Part II, they will identify their unknown from a list provided and research how that chemical is used in order to analyse how the chemical affects the environment.

Part I

Many chemicals have a similar appearance, such as being white crystalline solids, but have completely different properties, as with ionic and molecular solids.   As a specialist on a team responsible for cleaning up chemicals, you will analyse an unknown solid to determine the type of bonding in the compound, and suggest the best method to clean it up in case of a spill.  Review the properties of ionic and molecular solids in preparation.

Procedure:

Each student will be given a different sample of a white, crystalline solid.  Use at least three tests to determine whether the solid is polar, non-polar, or ionic.  Instructions are provided for testing for odour, solubility, conductivity in water, pH, and melting point.  Use safety goggles, not glasses, and inform the teacher of any damage or spills.

A. Odour

1. Open the sample container and hold it about 10 cm in front of your nose.  Wave any vapours that may escape the container toward your nose using your other hand (waft).  Record the presence or absence of odour.

2. Repeat this procedure with the solution made if your solid dissolves in water when you do the solubility test.  

B. Solubility

1. Use a 10 mL graduated cylinder to measure 5 mL of distilled water into a test tube.  Measure 0.1 g of the solid onto a piece of weighing paper, then pour it into the test tube.  Stopper the test tube and shake for 1-2 minutes.  Record solubility in water.  If the pH test or the conductivity in water test are intended to be performed, keep this solution.  Otherwise, wash out the test tube in the sink with a brush to remove all solids.

2. Repeat the above procedure with ethanol as your solvent instead of water.  Pour the contents into the waste container designated by your teacher before washing out the test tube.

C. Conductivity in Water

Use this procedure only if your sample is soluble in water.

1. Use the solution from the solubility test if that test was performed.  If you have no solution from testing for solubility, then make one according to the instructions for that test.

2. Pour some solution into a well plate to about half-full.  

3. Insert the conductivity tester into the solution and press the button to see if the bulb lights.  Record the results.

4. Wash the solution down the drain and clean the equipment.

D. pH Test

1. Use the solution from the solubility test if that test was performed.  If you have no solution from testing for solubility, then make one according to the instructions for that test.

2. Angle the test tube so the liquid in it moves to within 0.5 cm of the lip of the test tube.  Touch a piece of red litmus and separately, a piece of blue litmus, to the liquid and note the resulting colour of each.

E. Melting Point

1. Obtain a melting point capillary tube (thin glass tube, open at one end, closed at the other).

2. Make a small pile of the solid, and push the open end of the capillary tube into it so that some of the solid enters the tube.  If the crystals are large, obtain a mortar and pestle and grind them into powder.

3. Invert the capillary tube and gently tap it on a firm surface to get the solid to move to the closed end of the tube.

4. Use a rubber band to attach the capillary tube to a metal thermo-probe so that the closed end of the tube is even with the bottom of the probe.

5. Put 50 mL of oil into a 100 mL beaker, and put the beaker onto a hot plate.

6. Clamp the thermo-probe to a retort stand so that the bulb is in the oil, but not the rubber band.  Turn the hot plate on to medium power.

7. Carefully watch the capillary tube for signs of the solid melting.  Record the temperature at which this occurs.  If the temperature reaches 220(C without melting the solid, lift the thermo-probe out of the oil bath, and turn off the hot plate.  If you neglect to do so, the oil may burn.

8. Allow the oil to cool, then pour back into container.  Put capillary tubes in the white broken glass container at the front of the room.  Use soap to wash out beaker and to clean thermo-probe.

When the experiment is complete, hand in a report which includes the following:


a)  name, date of experiment, title, purpose, and code for the sample provided

b) statement of which of the tests written above were performed on the solid
c) a detailed observation table

d) discussion which 

i)  demonstrates the deductions made to determine type of solid using a flow chart

ii)  explains the type of inter-particle forces demonstrated by each observation 
iii) describes a method for cleaning up the chemical if spilled in the lab or while being transported and explains how the cleanup method is appropriate for the type of inter-particle forces in the solid

e) conclusion stating type of solid, how certain the results are, and possible sources of error

Part II
Identify the chemical tested in Part I using the list provided by the teacher.

Research how that substance affects the environment.  Consider how it is made, how it is used, and how it is disposed of.

How could you reduce the impact of this substance on the environment?  For example, could the amount used for its common purpose be reduced?  Is there a safer alternative?

Put this information into a pamphlet to hand in.

Include your references in APA format.

