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Activity #1 – The Phosphorous Cycle

Materials:  Poster paper, markers, pencils

Phosphorous is a mineral required by living things.  Unlike carbon and nitrogen that cycle through the atmosphere in gaseous form, phosphorous is only found in solid form, within rocks and soil in the form of phosphate.  Phosphate is the element phosphorous bonded with oxygen.  Phosphate is a key component in many molecular compounds essential to life, including ATP and NADP (both molecules that store energy in their chemical bonds), DNA and RNA (molecules that store genetic information), and phospholipids (molecules that form cellular membranes).

Phosphate in rocks is released by the process of erosion.  Water carries phosphate from rocks into rivers and streams. Phosphates are absorbed by photosynthetic organisms in and near the water are used in the synthesis of organic molecules.  Phosphate that is mined is fixed with other compounds to make it more readily available in fertilizer for plant nutrition.  As in the carbon and nitrogen cycles, phosphorous is then passed up the food chain and returned through animal wastes and organic decay.

Procedure:  With your group make a poster that illustrates the phosphorous cycle.

Activity #2 - Comparing Soluble and Insoluble Phosphate

Materials:  table salt, sand, baking soda, phosphate concentrate sample, DAP sample, glass dishes (watch glasses), water, dropper, glass stirrers

Part 1: What does soluble or insoluble mean anyway?

Place sample of table salt in one watch glass, sand sample in another watch glass, and baking soda in third watch glass. Add several drops of water to each sample and stir.   What happens to each sample?  Look up the terms soluble and insoluble in a dictionary.  Which samples were soluble in water?  Which were insoluble in water?

Part 2:  Is phosphate rock soluble when it is mined from the ground?

1.  Place sample of phosphate concentrate in watch glass.  Add several drops of water and stir.  What happens to the phosphate concentrate?  Is phosphate concentrate soluble in water?

2.  Place sample of DAP (diammonium phosphate – fertilizer) in watch glass.  Add several drops of water and stir.  What happens to the DAP?  Is DAP soluble in water?

Questions:

Why does it matter whether the phosphate is soluble in water or not?  

Activity #3 - Physical and Chemical Change

Materials:  2 birthday candles, safety glasses, aluminum foil (15 cm X 15 cm), 2 test tubes (35 ml), modeling clay, test tube rack, piece of paper, test tube tongs, open glass dish, insulating pad, 10 ml vinegar, baking soda, matches, rock/mineral samples, seashell, rock & mineral testing kit

Instructions:

Note:  For each activity step record initial observations (before doing anything to sample), process observations, and final observations.  For each step tell whether the change was physical or chemical and how you know.

1.  Place birthday candle in test tube.  Hold tube with tongs while holding lit match beneath glass.  Record observations.

2.  Place a small ball of modeling clay on a square of aluminum foil. Place candle in the clay so that it is stable.  Carefully light candle.  Record observations. 

3. Tear a piece of paper into small pieces and place on glass dish on top of insulating pad.  Light the pieces of paper with a match and allow them to burn completely. 

Record observations.

4. Add a small scoop of baking soda to a test tube.  Add a few drops of vinegar.  Record observations. 

5. Test each of your mineral samples and seashell according to testing directions with test kit.  Record observations. 

Questions:  Tell whether the following are chemical or physical changes and explain your answer with one or two sentences . . . 


a. melting candle wax          
        b. burning a candle


c. tearing paper                           
        d. burning paper


e. dissolving table salt                          f. crumpling aluminum foil


g. vinegar mixed with baking soda        h. vinegar on seashell

Lab Report Instructions:

Writing a lab report is an important part of the laboratory learning process.  While performing laboratory exercises, you should be keeping detailed notes, including sketches where appropriate. A lab report, however, is a formal explanation of what you have completed in lab and any conclusions you have reached.  

The lab report should be neat, with appropriate formatting (use outline form with section headings in bold, etc.).  There is not a set way to format a lab report, but it should be formatted neatly and in a way that is easy to comprehend.  A good and complete lab report should include the following: 

I.  Title

The title of your lab should explain what your project/study/experiment/experience is about.  

II.  Purpose

The purpose should be one or two sentences explaining what you are trying to discover in this lab and what you using as a method of investigation.

III. Procedure/Methods

In this section you should list any materials you used and describe the procedures you employed.  List any major steps you took, but do not simply reproduce the lab instructions.  Add details from your own notes and experiences; explain things in your own words.  Use complete sentences.

IV.  Observations

The observation section should thoroughly explain anything you discovered or learned – including new vocabulary, new concepts, applications you made to your study of Biology in general, sketches that you produced, etc.  This is your opportunity to summarize what you gained from your lab experience.  Use complete sentences.

V. Conclusions  

This section should include questions from your follow-up that you have answered.  Your answers will be based on the information learned in this specific lab and in any research you have done on the topic. Use complete sentences.






























            Educator’s Notes 





- It’s important for the teacher of this lesson to draw the student’s attention continually to the connections between chemical and physical changes and phosphate mining and to chemistry as a whole.


- Be sure to instruct students regarding lab report writing – since this is the evaluation method.





Standards: 			   


SC.A.1.3.1.8.1 (determines the physical properties of matter that can be observed without altering the substance)


SC.A.1.3.5.8.1 (knows how to use clues to determine whether a change is chemical or physical)


SC.A.2.3.2.9.2 (knows that when electrons are transferred from one substance to another, the general properties of both substances change)


SC.G.2.3.1 (knows that some resources are renewable and some are nonrenewable)





Objectives:


Students will:


1. understand the difference between a physical and chemical change


2. understand solubility and insolubility


3. practice safe and proper laboratory techniques


4. understand that phosphate found in the ground must be chemically processed to make products useful as fertilizers, etc.





Supplies:


Standard Deviants Chemistry 1 Video, FIPR slideshow on phosphate chemical processing, copies of activity instructions and lab writing instructions.  For each lab group: poster paper, markers, pencils, table salt, sand, phosphate concentrate sample, DAP sample, glass dishes (watch glasses), water, dropper, glass stirrers, 2 birthday candles, safety glasses, aluminum foil (15 cm X 15 cm), 2 test tubes (35 ml), modeling clay, test tube rack, piece of paper, test tube tongs, insulating pad, 10 ml vinegar, baking soda, matches, rock/mineral samples, seashell, rock & mineral testing kit.








Purpose:


This lesson is designed to demonstrate why mined phosphate must be chemically changed before it can be useful to living things.  In addition, this lesson demonstrates the difference between physical and chemical changes.





Terminology:


Fixation (Fixing) – the process of making a compound biologically useful


Soluble – able to be dissolved


Insoluble – not able to be dissolved





Activity:


   1) Phosphorous Cycle


   2) Comparing Soluble and Insoluble Phosphate


   3) Physical and Chemical Changes 





Procedure:


1. Assign reading with active note taking on chemical and physical changes from textbook.


2. Show SD Chemistry 1 video sections on physical and chemical properties.


3. Review what has been studied about phosphates so far – needed by all living things, deposits found in FL and elsewhere.  


4. Instruct students that their assessment for this lesson will be a graded Lab Report that contains details from all three completed activities.  Hand out Lab Report Writing Instructions sheet.


5. Complete Activity #1 – Phosphorous Cycle – with students working in groups.


6. Complete Activity #2 - Comparing Soluble and Insoluble Phosphate


7. Complete Activity #3 - Physical and Chemical Changes Lab


8. Discuss what chemical changes mean on a molecular level relating to electron transfer and bonding.


9. Followup – Show slideshow of phosphate chemical processing.  Discuss the chemical changes occurring at the chemical plant.





Background:


This lesson will be most effective when students are familiar with the concepts of soluble/insoluble substances.  Students should have studied Lessons 1-2 in this phosphate unit.  Students should have background in lab safety techniques.





Assessment:


The assessment for this lesson will be the Lab Report  with a portion of that grade coming from participation in activities.  The Lab Report questions given in the activity directions are preparation for FCAT short response questions.
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Preparation:


Assemble materials, copy instruction sheets, have lab safety equipment on hand.





Estimated Time: 4 Class Periods








