Chemistry Professor
Chemistry Class

Miami Country Day School

601 NE 107th St.

Miami Shores, FL 33161

Dear Professor,

A tanker truck carrying approximately 3.8 x 108 Liters of waste from a food processing plant overturned along an embankment at the edge of Biscayne Bay. The tanker carried no manifest but its contents were apparently ground coffee, garlic powder, and mineral oil. Although these spilled products are not believed harmful, they make the water look and smell unpleasant. The bay is a favorite recreation spot used by many people for fishing, sailing, and for drinking water, so this is a problem that needs to be cleaned up.

Preliminary sample analysis of the bay water suggests that sand and/or charcoal may be adequate for cleaning the water. We are requesting that your students analyze the sample to evaluate the effectiveness of sand and activated charcoal as treatment mediums and to suggest detailed procedures for cleanup. A sample of the contaminated water will arrive under separate cover, as will a contract for $70,000.

Sincerely,


U. Betcha Feelgood

Director

Department of Health Services

My-Ami, FL 33141
Memorandum
Date:  September 11, 2010
To: Chemistry Students

From: Chemistry Teacher

If we do a good job planning the purification, we will probably be hired to help implement the entire process that will provide steady revenue for the class; This is critical to helping us remain employed.
 I think that you should start by letting the sample settle. Then, I recommend some filtering steps. Because the final cleanup will involve huge volumes of water, I don’t think using a filtering system with filter paper will be practical.  Instead, consider a system in which water is pumped through several tubes of material. To model this system, pour the water into a long-stemmed micro-funnel with about 15 g of sand and another long-stemmed micro-funnel with about 8 g of activated charcoal or a combination of the two substances. (Hint: to keep these substances in the micro-funnel, place a small wad of tissue paper in the bottom first.)

Because we don’t have a large budget, I’ll need to look over your plan before you proceed. 

When you are finished with your analysis, you will need to prepare a report to U. Betcha Feelgood in the form of a letter that includes the following:

· Summary of your plan to clean up the lake that relates the properties of the components to your plan and reflects the best use of filters

· Justification of your proposed filtering setup

· Discussion of the benefits of sand as a water purifier and the benefits of activated charcoal as a purifier
· Identify the sand filter construction that minimizes filtration while maximizing water purity and explain why it works best
· Data on color, clarity, odor, presence of oils or solids, and volume for EACH step of your procedure

· Percentage of initial volume of H2O remaining after treatment

· Discussion of the likelihood that impurities remain in the water

Required Precautions:

Always wear goggles and a lab apron to provide protection for your eyes and clothing.  Do not touch any of the chemicals. If you get a chemical on your skin, wash off the chemical with soap and water at the sink. Wash your hands thoroughly when finished. 

Materials:

Apparatus      



Reagents


test tube rack with 4 test tubes

Foul Water (@ 3.0 ml)


1 wood splint  ;  tissue paper

activated charcoal


1 thin beral pipet



sand - fine and coarse


1 separatory bulb



1 plastic spoon


2 long-stem microfunnels


1 petri dish top


1 12-cm long wire

Procedure:


1. Carefully examine the properties of the Foul Water sample for color, odor, clarity, presence of solids or oily regions, and volume.  To obtain the volume, place the test tube in a test tube rack, place the wooden splint along side it and read to the tenth of a milliliter as shown in figure 1.


 2. Record this information in the data table.

Oil-Water Sediment Separation:  

Oil and water do not dissolve appreciably in each other.  They are said to be "immiscible".  When a mixture of the two is left undisturbed, two layers will form with the oil layer on top, the water layer on the bottom.


Furthermore, some undissolved solid particles, if given enough time, tend to settle to the bottom of an undisturbed mixture.  This is known as sedimentation.


3.  Draw up the entire foul water sample from test tube 1 using a thin-stemmed pipet labeled A. Deliver it into the separatory bulb labeled B.  Turn the separatory bulb mouth-side down.  Surface tension will keep the liquid from spilling out.  Set the separatory bulb back on top of test tube 1 as shown in Figure 2.  Let it stand undisturbed until the liquid layers have separated and some of the sediment particles have settled.


4.  Keeping the separatory bulb mouth-side down, carefully squeeze the first drop or two of sediments back into test tube 1.  Then deliver the water layer into a test tube labeled 2, being careful not to allow any of the oil layer on top to drip out.  Finally squeeze out the remaining oil layer into test tube 1.


5.  Observe the properties and measure the volume of the remaining foul water sample in test tube 2.  Record this information on the appropriate line of the data table.


Sand Filtration :  a sand filter can separate out many solid impurities from liquid samples that are passed through it.


6.  Place some coarse sand and fine sand in layers in the bottom half of a long-stem micro-funnel as shown in Figure 3.


7.  Place the funnel in a test tube labeled 3.  Carefully pour the water sample into it.  When the filtration appears to be complete, remove the sand filter funnel. Catch any last drips in the test tube.  Observe the properties and measure the volume of the filtered water sample in test tube 3.  Record this information. Save the sample for the next procedure.


Charcoal Adsorption/Filtration :  Charcoal can adsorb, attract and hold to its surface, many of the impurities in the water with which it comes in contact.


8.  Tear off a piece of tissue paper about the size of a quarter, wad it up, and place it in the second long-stem micro-funnel.  Use a piece of wire to pack it down gently but securely into the tapered tip.  Then add enough charcoal to fill the lower half of the stem as shown in Figure 4.  Place the funnel in a test tube labeled 4.


9.  Carefully pour the water sample from test tube 3 into the funnel and allow it to filter through. To facilitate this process, simply place a finger or thumb securely over the top rim of the funnel and gently squeeze inward on the sides of the cut-off bulb as shown in Figure 5.  This should help push the liquid down through the charcoal and tissue paper.


10.  When the filtration is complete, observe the properties, and measure the final volume of the sample.  Record this information.


11.  Show your purified water sample to your teacher.  Clean up all equipment and your work area.  Do not throw any equipment away.
Procedure: 
1. Fill in the data table below. Be sure to provide more space to write your entries. 
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