RA: CONSERVING CHEMICAL RESOURCES INTRODUCTION (pg. 88-89)

1.  A typical U.S. citizen uses an estimated…

2.  The members of ancient societies removed from the earth 
     miniscule amounts of natural resources compared to…

3.  Human longevity and populations grew as humans gained 
     knowledge and skills in…
4.  SCIENCE is the gathering, analyzing, and organizing of 
     knowledge about the…

5.  TECHNOLOGY is the applications of science in converting 
     resources into…

6.  Today, the amount of scientific knowledge doubles in…
RA: CONSERVING CHEMICAL RESOURCES INTRODUCTION CONTINUED(pg. 88-89)
7.  Science and technology advances have given us…

8.  In the United States, just 5% of the world's population uses 
     more than…

9.  During the last 40 years, the United States has consumed more 
     fossil fuels and metal ores than were used by all of the…

10.  The combined effects of mining, processing, using, and 
       discarding materials have caused…

11.  We must learn to balance our natural resource withdrawals by 
       returning materials to the environment in useful—or at least…

RA.1  USE OF RESOURCES (pg. 90-91)

1.  How much is a penny worth?…

2.  In 1982 the Lincoln Head penny lost…

3.  Less expensive and lower density zinc was substituted for some 
     of the…

4.  Copper prices had risen so much that the copper in a penny was 
     worth more than…

5.  Pre-1982 pennies were…

6.  Current pennies are…

7.  When a coin's material value becomes greater than its face 
     value, two undesirable things can happen…

A).  

· It was estimated that the United States would save…

B).  Individuals may remove the coins from circulation…

8.  Chemists are often asked to find ways to substitute less costly, 
     more plentiful resources for…

Name_________________________   Period_______   Date____________
A.1 LABORATORY ACTIVITY: STRIKING IT RICH (pg. 91-93)
· Introduction

Chemists are often asked to find ways to substitute less costly, more plentiful resources for scarce and expensive ones, without sacrificing key advantages of the original materials.  Lets consider, for example, the value of U.S. coins.  If the values of the metals in a coin are considered, a penny may be—depending on the current market value for the metals—worth more or less than one cent.  As money, of course, a penny is still just a penny.  

· PROCEDURE

1.  Clean three ( 3 ) pennies that are older than 1982 with steal wool.

2.  Assemble a ring stand with a ring clamp and wire gauze. Place a 150 mL 
     beaker on the wire gauze and surround the beaker with a second ring 
     clamp so that the beaker cannot tip over.

3.  Weigh approximately 2 grams of zinc metal in the beaker.

4.  Using a graduated cylinder measure 25mL of 6 M sodium hydroxide 
     (NaOH) solution. Add the solution to the beaker containing the zinc.
5.  Cover the beaker with a watch glass. Gently heat the solution until it just 
     begins to bubble, then lower the burner flame to continue gentle 
     bubbling. Do not allow the solution to boil vigorously or become 
     heated to dryness. 

6.  Using forceps or tongs, carefully lower two clean copper pennies into the 
     solution in the beaker. Do not drop the coins into the solution. Put the 
     watch glass on the beaker and keep the solution gently boiling for 
     approximately two to three minutes.

7.  Fill a 250-mL beaker with distilled water.

8.  With forceps or tongs, remove the two pennies from the solution. Place 
     them in one beaker of distilled water. Turn off the burner, but DO NOT 
     DISCARD THE ZINC/SODIUM HYDROXIDE SOLUTION. 
9.  Using forceps or tongs, remove the coins from the beaker of water. Rinse 
     them under running tap water, then dry them with a paper towel.

10.  Briefly heat one of the pennies in the outer cone of the burner flame, 
       holding it with forceps or tongs. Heat the coin only until you observe a 
       color change, which should take 10-20 seconds.

11.  Immediately immerse the heated coin in the beaker of distilled water. 12.  Dry off the penny. Observe and compare the appearance of the three 
       pennies. Record your observations.

13.  When finished, place the beaker with the zinc/sodium hydroxide 
       solution in the hood. Clean up your area and wash your hands.

DATA TABLE

	CONDITION
	APPEARANCE / COLOR

	Untreated Penny


	

	Penny treated with Zn and NaOH solution

	

	Penny treated with Zn, NaOH solution heated in burner flame


	


· QUESTIONS
1.  Compare the colors of the three coins. Do the treated coins now 
     look like other metals?     YES   /   NO    .  Explain
2a.  What happened to the copper atoms originally present in the 
       treated pennies?

b.  Could the treated pennies be converted back to normal 

coins?     YES   /   NO    .  Indicate how this could or      

could not be done.
RA.2  USING THINGS UP (pg. 93-94)

1.  In the laboratory activity you just completed, copper seemed 
     to…

2.  Many things we use seem to disappear such as…

·  .

3.  Eventhough the original forms of such materials disappear 
     when they are used…

4.  In the laboratory activity, the copper pennies became coated 
     (plated) with…

5.  When heated, copper atoms mixed with zinc to form the 
     mixture called…

6.  When gasoline burns carbon and hydrogen atoms react with 
     oxygen atoms to form…
7.  Using things up means chemically changing materials rather 
     than…

8.  THE LAW OF CONSERVATION OF MATTER states that 
     matter is neither created nor…

9.  Molecules can be converted and decomposed by chemical 
     processes, but…
RA. 3  TRACKING ATOMS (pg. 94-95)

1.  Coal is mostly…

2.  If carbon completely burns, it combines with oxygen gas ( O2 ) 
     and produces…

3.  All atoms appearing in the products originally came from the…

4.  O2 is an example of a…

5.  In chemical equations the physical states of substances are 
     expressed as…
( (s) =____________     ( (l ) =____________     ( (g) =________
6.  The FORMULA UNIT is the symbol for an…

7.  A chemical statement becomes a chemical equation when the 
     number of atoms of each element on the reactant side is equal to
8.  Write the balanced chemical equation for the reaction of copper 
     metal with oxygen gas producing copper ( I ) oxide
9.  The numbers placed in front of chemical symbols or formulas 
     are called…

10.  In general, when a coefficient is 1, it is not written but…
Name_________________________   Period_______   Date____________

RA.3 Your Turn: Balanced Equations (pg. 95-97)

· For each chemical statement written below,

a.  complete an atom inventory of the reactants and products

b.  decide whether the statement—as written—is a chemical 

     statement or a chemical equation

1.  The reaction between propane, C3H8, and oxygen gas, O2, is a 

     common heat source for campers, recreational vehicle users.

 STATEMENT   /   EQUATION
· C3H8 (l )   +   O2 (g)    (   CO2 (g)   +   H2O (g)
2.  The burning of wood or paper:  STATEMENT  / EQUATION   
· C6H10O5(s)   +   O2(g)   (   +   H2O(g)
3.  The decomposition of nitroglycerin when dynamite explodes:    
    


   STATEMENT  / EQUATION
· C3H5(NO3)3(l )   (   N2(g)   +   O2(g)   +   CO2(g)   +   H2O(g)
4.  A combination of metallic silver with hydrogen sulfide and oxygen 
     gases in air, forming silver tarnish, Ag2S (silver sulfide), and water:    
    


   STATEMENT  / EQUATION
· Ag(s)   +   H2S(g)   +   O2(g)   ( Ag2S(s)   +   H2O(l)
Name_________________________   Period_______   Date____________

RA.4 Laboratory Activity: Using Up A Metal (pg. 97—98)

Purpose: Observe the chemical reaction between nitric acid, HNO3, and 
                  copper metal, Cu.  

Procedure

1.  Obtain a 1—cm piece of copper wire and place it into an empty well of a 
     wellplate.  Place a white piece of paper beneath the wellplate to better 
     observe any changes during the reaction

2.  Carefully add just enough nitric acid (HNO3) to the wellplate to cover the 
     copper wire.

3.  Observe the reaction for five minutes. Record all changes observed in the 
     wire, the nitric acid solution and the well contents

4.  Discard the wellplate’s contents according to your teacher’s directions

5.  Clean the lab ware and bench

6.  Wash your hands thoroughly before leaving the lab

Observations

	Reactants
	Initial
	Final
	Products

	Copper


	
	
	

	Nitric Acid


	
	
	


Questions

1.  What happened to the copper wire during the reaction?

2.  How do you explain the color that forms in the wellplate?

3.  The following is the chemical equation for the reaction you just 
     observed.  Use this equation and your original observations to 
     answer these Questions.
Cu(s)   +   4 HNO3 (aq)   (   Cu(NO3)2 (aq)   +   2 NO2(g)   +   2 H2O( l )
a.  You observed several color changes during the reaction.  
     Identify the color of each product in the chemical equation
	Products
	Copper (II) Nitrate
	Nitrogen Dioxide
	Water

	Color


	
	
	


b.  Where did the copper atoms from the wire go?

c.  What elements were in the gas molecules released by the 

     reaction?

d.  Where did these atoms come from?
e.  Where did the atoms in the water produced come from?
RA.5 & 6 Resources and Wastes (pg. 98—101)

__________

Garbage


__________

__________

Landfill


__________

__________

Nonrenewable
__________

__________

Renewable

__________

__________

Recycling

__________

__________

Resources

__________

__________

Trash


__________

__________

Waste


__________

Key:  ( ( )
=
You know the topic very well

( + )
=
Your familiar with the topic

( 0 )
=
You’ve never heard of the topic

RA.5 & 6 Resources and Wastes (pg. 98—101)

Directions: Place a check mark ( ( ) next to the statement that you 

        agree with or leave the space blank if you disagree with 
        the statement.

1.  _____  Resources are different types of materials that come 

                 from the environment.  Examples include plants, 

                 animals, minerals, gases even water
2.  _____  Renewable resources like air, water, plants and 

        animals can eventually be replenished by natural 

        processes. They can be used up.
3.  _____  Materials such as metals, methane gas, coal, and crude 
                 oil are considered to be nonrenewable.  It takes more 

                 than a persons life time to replenish them. They cannot 

                 be used up. 
4.  _____  Each person in the United States throws away 4.4 lbs. of 
                 waste, things we no longer want or need, each day.
5.  _____  The name for the reprocessing of used materials 

                 from manufactured items is recycling
6.  _____  The majority of the trash or garbage that is deposited 

                 into landfills is composed of plastics
Characterization of Municipal Solid Waste in the United States
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Name_________________________   Period_______   Date____________

RA.7 You Decide: Consuming Resources (pg. 102—103)
Purpose

In this activity you will identify several items you use daily and analyze the resources involved in their use or manufacture.  You will also be asked to identify waste materials involved in using each item.  
Procedure
1.  List four things you used or used up since yesterday.  Focus on 
     simple things, such as toiletries or packaged foods. 

     ( ____________________

( ____________________       
     ( ____________________

( ____________________       

2.  For each listed item, answer two questions:
     a.  What resources were used to manufacture it?

   ____________________


____________________

   ____________________


____________________

   ____________________


____________________

   ____________________


____________________

   ____________________


____________________

     b.  How did (or will) you dispose of unwanted materials 

 involved in its use?

· ________________________________________________

· ________________________________________________

· ________________________________________________

· ________________________________________________

3.  Classify each resource in Question 2a as renewable or 

     nonrenewable.


       Renewable




 Nonrenewable
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
4a.  How many items were made from renewable resources?
       b.  What percent of all items listed were made from 

   renewable resources?

5.  Identify four items from your group’s list in Question 3 that are 

     made from nonrenewable resources and suggest a renewable 

     substitute material.
         Nonrenewable Item

    Renewable Substitute Material
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
6.  List all the waste disposal methods identified by group 

     members in Question 2b.
      ______________________


______________________
      ______________________


______________________
      ______________________


______________________
7.  If everyone in the United States used these same disposal 
     methods, what benefits or problems might arise?
· Benefits:

· Problems:
