INTRODUCTION

Welcome to the interdisciplinary curriculum module, Talkin’
Trash with ABCs (Aluminum Beverage Cans). Designed for
middle level students, this resource embeds the concepts of
environmental education in the investigation of aluminum
beverage can recycling. The main goal of this curriculum is to
help present and future generations approach environmental
and scientific dilemmas and social concerns creatively and
proactively. Through these lessons, students will be equipped
with deliberative frameworks, decision-making processes,
analytical information and critical-thinking skills to navigate
tough problems and develop solutions.

Talkin’ Trash with ABCs (Aluminum Beverage Cans) includes
background information, in-class experiments and extracurricular
activities intended to meet the U.S. Department of Education
Project 2061’s Benchmarks for Science Literacy. The concepts
and learning outcomes adapted in this kit have been created to
ensure that at the middle school level, students are literate in a
common set of standards that promote responsible analyses of
the world’s environmental challenges.

Why is aluminum beverage can recycling important? The
aluminum beverage can is one of the most recycled beverage
containers and one of the most valuable recyclable consumer
products. By studying the lifecycle of the aluminum beverage
can, students will experience the complexity of issues challenging
industry, government, and consumers as
they balance environmental concerns,
economic factors, and social considerations.
It is critical that students learn how to
assess these aspects to make sound
consumer choices and sound decisions
as our future leaders.

The curriculum packet is designed to act
as a whole unit or as stand alone activities.
You can easily determine how much time
you want to spend on this topic and
choose lessons to meet your students’
needs. Each lesson plan includes back-
ground information, as well as assessment
and extension options.

Thank you for taking the time to teach
our youth about environmental issues in
a non-biased manner and encouraging
them to become active citizens and
effective leaders.

For more information please call
1-888-cancentral (226-2368).




© Aluminum Can Council, 2004. Reproduction may be
made only where indicated in this kit, otherwise with written
permission from the Aluminum Can Council. Curriculum
participants expressly waive all liability for accident or injury
from lessons or experiments derived from this kit.
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LESSON OVERVIEW

Through the Cans of Time: Students explore the historical
development of the modern aluminum can. They study a part
of the time line, determine key people and events, and present
information to the class through a paper bag role play. The
lesson provides an introduction to the aluminum can as a
package with a purpose.

Can Swat: Students study key vocabulary related to the
aluminum can industry. They define and use words in
sentences to acquire an understanding of the vocabulary

that is used throughout the curriculum unit. To assess their
knowledge, students participate in an interactive game. This
lesson introduces several new concepts and vocabulary words.

Packaging Properties: Through lab experiments, students
investigate various packaging materials to learn the properties
of each and to distinguish aluminum as a highly recyclable
material. They examine the magnetic, corrosive, conductive,
density and thermal properties of aluminum, glass, Styrofoam,
plastic, steel and tin. This lesson highlights the beneficial
properties of aluminum as a packaging material when compared
with other materials.

Can A Loop: Students investigate the life cycle of the aluminum
beverage can, including closed-loop and incomplete cycles.
They create visual connections between each step in the cycle
and learn what happens when recycling is not included.

Bauxite Beginnings: Students discover where bauxite is
primarily located and mined in the world, through the use

of an infrared thermometer. They measure the simulated
temperature on the surface of various countries displayed on

a world map to determine possible bauxite mine locations.
The lesson is an introduction to aluminum as a natural resource.

Can-o-Nomics: Students participate in a simulation of the

can manufacturing industry. Working in business groups or
companies, students mine bauxite, create ingots, manufacture
cans, and recycle to learn about the economic drivers in the
aluminum can industry. This lesson can serve as the framework
for the curriculum unit or as a stand alone, as it incorporates
many aspects of the aluminum beverage can.

Landfills: From Leftovers to Leachate: Students experiment
with leachate, a by-product found in landfills, to develop a
better understanding of how landfills work. They begin to see
the connection between recycling and landfills as they explore
what happens to trash when it leaves their homes.




How Trashy Are You? Volume Calculations: Students work
with M&Ms™ to show the relationship between the volume of
waste and the amount of land needed to dispose of the waste
for themselves, the classroom, and the community. Students
begin to see the relationship between metric units and metric
volumes. This lesson brings the concept of volume and waste
to a personal and easy-to-understand level.

My Trashy Business: Students investigate their personal trash
and recycling habits and brainstorm ways to decrease trash and
increase recycling. Students learn how their habits compare to
others’ and pledge to take personal action toward improvement.

Audit for Action: Taking what they have learned from their
personal waste habits, students audit their school’s waste.
Students collect waste in key school areas to determine the
best recycling plan based on the data. They make educated
decisions about implementing a school recycling program or
gaining support for a program already in place.



LESSON PLANS & NATIONAL
EDUCATION STANDARDS MATRIX

Below is a quick reference guide to the National Education
Standards that are addressed in each Talkin’ Trash with ABCs
lesson plan. Please refer to the Standards Key for detailed
descriptions.

NATIONAL EDUCATION SUBJECT AREAS

LESSON PLANS

Through the Cans
of Time

STANDARDS ADDRESSED

WH5-9, USH2-10, LAL,
LA4, LAS, LA7, LA8

M

S

Can Swat

LAS, LA4, LA5, LAG

S1, 82, S3, S6, S7,

Packaging Properties LA4. LAG. LA X
Can A Loop G5, S1, S7, LA4, LA12 X
Bauxite Beginnings G2, G5, G6, S1, S2, S6 X

C3, E1, E2, E3, E4, E5, E7,
E8, E13, G5, M1, M2, M3, X X X
LA4, LA5, LA7, LA11, LA12

Can-o-Nomics

Landfills: From

G5, S1, S2, S3, 57
Leftovers to Leachate X X
How Trashy Are You? |G5, M1, M2, M3, M8, M11, X X X
Volume Calculations M12, M13, LA7, LA12
. M1, M2, M3, M4,
My Trashy Business LA7. LAL2 X X
Audit for Action C5, B2, M1, M2, M3, M4, X X X

M6, M13, LA4




NATIONAL EDUCATION
STANDARDS KEY
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Please look for these symbols in the bottom center of the
lesson plans indicating what subject areas are represented. See
the lesson plan sample below. All standards listed are the
National Education Standards for grades 5-9. See individual
subject areas for additional standard information.
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NATIONAL COUNCIL FOR THE SOCIAL STUDIES
(NCSS)
STANDARDS KEY

http://www.ncss.org/standards/
http://www.education-world.com/standards

CIVICS

C3:  Principles of Democracy
How does the government established by the
constitution embody the purposes, values, and
principles of American democracy? What does the
national government do? What is the place of law
in the American constitutional system?

C5: Roles of the Citizen
What are the roles of the citizen in American
democracy? What are the rights of citizens? What
are the responsibilities of citizens?

ECONOMICS

E1l: Productive Resources
Concepts include: scarcity, budgeting, expected value,
economic criteria

E2:  Effective Decision Making
Concepts include: consumption, personal budgeting,
needs vs. wants

E3:  Allocating Goods and Services
Concepts include: distribution methods, market
economy, economic systems, consumption, demand

E4:  Positive and Negative Incentives
Concepts include: consumer behavior, monetary and
non-monetary incentives

E5:  Voluntary Exchange
Concepts include: buyers, sellers, trade, standard of
living, imports, exports

E7: Markets and Market Prices
Concepts include: relative price, equilibrium price,
supply and demand, exchange rate

E8:  Supply and Demand
Concepts include: law of demand, relationships
between price and quantity, interrelationships of
markets

E13: Income and Earning
Concepts include: wages, salary, productive resources,
labor, employers, supply and demand relationships

WORLD HISTORY

WHS5: Intensified Hemispheric Interactions, 1000-1500 CE
Interregional systems of communication, trade and
cultural exchange, expansion of states in the Americas,
patterns of crisis and recovery in Afro-Eurasia, global
trends




WH®6: The Emergence of the First Global Age, 1450-1770
Global transformations, global intercommunication,
territorial empires, major global trends

WH?7: An Age of Revolutions, 1750-1914
Causes and consequences of political, agricultural
and industrial revolutions, transformation of Eurasian
societies, patterns of nationalism, state-building and
social reform, major global trends

WH8: A Half-Century of Crisis and Achievement,
1900-1945
Reform, revolution and change of world economy,
WWI, WWII, global trends beyond WWII

WH9: The 20th Century since 1945:

Promises and Paradoxes

Post WWII reconstruction, international power
relationships, interdependent world, major global
trends

U.S. HISTORY

USH2: Colonization and Settlement (1585-1763)
European attraction to the Americas, emergence of
political, social and religious institutions, slavery

USH3: Revolution and the New Nation (1754-1820s)
Causes and impacts of the American Revolution,
institutions and practices of government, American
political system roots, U.S. Constitution and Bill of
Rights

USH4: Expansion and Reform
U.S. territorial expansion, Native Americans,
immigration, westward movement, political democracy

USHS5: Civil War and Reconstruction (1850-1877)
Causes and effects of the Civil War, reconstruction

USH6: The Development of the Industrial United States
Rise of corporations, industry, mechanized farming;
massive immigration, rise of the American labor
movement, federal Indian policy

USH7: The Emergence of Modern America (1890-1930)
Progressives, urbanization, political corruption,
changing role of the U.S.

USHS8: The Great Depression and WWII (1929-1945)
Causes and effects of the Great Depression, New
Deal, welfare state, causes and course of WWII

USH9: Postwar United States (1945 to early 1970s)
Economic boom and social transformation of post-
war U.S., Cold War, domestic policies after WWII,
racial and gender equality issues

USH10: Contemporary United States (1968 to present)
Recent developments in foreign and domestic policies;
economic, social and cultural developments




GEOGRAPHY

G2:

G5:

G6:

Q

o

4

Places and Regions

Physical and human characteristics of places, influence
of culture and experience on perception of places
Environment and Society

Modification of the environment by human actions,
relationship between physical and human systems,
resource distribution

The Uses of Geography

Applications of geography to interpret the past, present
and future

NATIONAL SCIENCE EDUCATION
STANDARDS KEY

http://www.nap.edu/readingroom/books/nses/

STANDARDS

S1:

S2:

S3:

S6:

S7:

Unifying Concepts and Processes

Systems, order and organization; evidence, models,
and explanation; change, constancy, and measurement;
evolution and equilibrium; form and function

Science as Inquiry

Abilities necessary to do scientific inquiry; understandings
about scientific inquiry

Physical Science

Properties and changes of properties in matter;
motions and forces; transfer of energy

Science and Technology

Abilities of technological design; understandings about
science and technology

Science in Personal and Social Perspectives
Personal health; populations, resources, and environ-
ments; natural hazards, risks and benefits; science and
technology in society

NATIONAL COUNCIL OF TEACHERS OF
MATHEMATICS (NCTM)
STANDARDS KEY

http://www.nctm.org/standards/

STANDARDS

M1:

Understand numbers, ways of representing

numbers, relationships among numbers, and

number systems

« work flexibly with fractions, decimals, and percents
to solve problems;




M2:

M3:

M4

M6:

e compare and order fractions, decimals, and percents
efficiently and find their approximate locations on a
number line;

» develop meaning for percents greater than 100 and
less than 1,

e understand and use ratios and proportions to
represent quantitative relationships;

 develop an understanding of large numbers and
recognize and appropriately use exponential,
scientific, and calculator notation;

= use factors, multiples, prime factorization, and
relatively prime numbers to solve problems;

= develop meaning for integers and represent and
compare quantities with them.

Understand meanings of operations and how they

relate to one another

« understand the meaning and effects of arithmetic
operations with fractions, decimals, and integers;

= use the associative and commutative properties of
addition and multiplication and the distributive
property of multiplication over addition to simplify
computations with integers, fractions, and decimals;

e understand and use the inverse relationships of
addition and subtraction, multiplication and division,
and squaring and finding square roots to simplify
computations and solve problems.

Compute fluently and make reasonable estimates

« select appropriate methods and tools for computing
with fractions and decimals from among mental
computation, estimation, calculators or computers,
and paper and pencil, depending on the situation,
and apply the selected methods;

 develop and analyze algorithms for computing with
fractions, decimals, and integers and develop fluency
in their use;

« develop and use strategies to estimate the results
of rational-number computations and judge the
reasonableness of the results;

 develop, analyze, and explain methods for solving
problems involving proportions, such as scaling and
finding equivalent ratios.

Understand patterns, relations, and functions

* represent, analyze, and generalize a variety of patterns
with tables, graphs, words, and, when possible,
symbolic rules;

« relate and compare different forms of representation
for a relationship;

e identify functions as linear or nonlinear and contrast
their properties from tables, graphs, or equations.

Use mathematical models to represent and

understand quantitative relationships

» model and solve contextualized problems using
various representations, such as graphs, tables, and
equations.



MS8:

M11:

M12:

M13:

Analyze characteristics and properties of two-
and three-dimensional geometric shapes and
develop mathematical arguments about geometric
relationships

« precisely describe, classify, and understand relationships
among types of two- and three-dimensional objects
using their defining properties;

= understand relationships among the angles, side
lengths, perimeters, areas, and volumes of similar
objects;

» create and critique inductive and deductive arguments
concerning geometric ideas and relationships, such
as congruence, similarity, and the Pythagorean
relationship.

Use visualization, spatial reasoning, and geometric

modeling to solve problems

« draw geometric objects with specified properties,
such as side lengths or angle measures;

= use two-dimensional representations of three-
dimensional objects to visualize and solve problems
such as those involving surface area and volume;

= use visual tools such as networks to represent and
solve problems;

= use geometric models to represent and explain
numerical and algebraic relationships;

« recognize and apply geometric ideas and relationships
in areas outside the mathematics classroom, such as
art, science, and everyday life.

Understand measurable attributes of objects and

the units, systems, and processes of measurement

= understand both metric and customary systems of
measurement;

e understand relationships among units and convert
from one unit to another within the same system;

= understand, select, and use units of appropriate size
and type to measure angles, perimeter, area, surface
area, and volume.

Apply appropriate techniques, tools, and formulas

to determine measurements

= use common benchmarks to select appropriate
methods for estimating measurements;

« select and apply techniques and tools to accurately
find length, area, volume, and angle measures to
appropriate levels of precision;

 develop and use formulas to determine the
circumference of circles and the area of triangles,
parallelograms, trapezoids, and circles, and develop
strategies to find the area of more complex shapes;

 develop strategies to determine the surface area and
volume of selected prisms, pyramids, and cylinders;

« solve problems involving scale factors, using ratio
and proportion;

= solve simple problems involving rates and derived
measurements for such attributes as velocity and
density.




NATIONAL COUNCIL OF TEACHERS OF
@@ ENGLISH (NCTE)
& [ANGUAGE ARTS STANDARDS KEY

http://www.ncte.org/standards/standards.shtml

STANDARDS

LAl: Reading for Perspective
Students read a wide range of print and nonprint texts
to build an understanding of texts, of themselves, and
of the cultures of the United States and the world; to
acquire new information; to respond to the needs and
demands of society and the workplace; and for personal
fulfillment. Among these texts are fiction and nonfiction,
classic and contemporary works.

LA3: Evaluation Strategies
Students apply a wide range of strategies to comprehend,
interpret, evaluate, and appreciate texts. They draw on
their prior experience, their interactions with other
readers and writers, their knowledge of word meaning
and of other texts, their word identification strategies,
and their understanding of textual features (e.g.,
sound-letter correspondence, sentence structure,
context, graphics).

LA4: Communication Skills
Students adjust their use of spoken, written, and
visual language (e.g., conventions, style, vocabulary)
to communicate effectively with a variety of audiences
and for different purposes.

LA5: Communication Strategies
Students employ a wide range of strategies as they
write and use different writing process elements
appropriately to communicate with different audiences
for a variety of purposes.

LA6: Applying Knowledge
Students apply knowledge of language structure,
language conventions (e.g., spelling and punctuation),
media techniques, figurative language, and genre to
create, critique, and discuss print and nonprint texts.

LA7: Evaluating Data
Students conduct research on issues and interests by
generating ideas and questions, and by posing problems.
They gather, evaluate, and synthesize data from a variety
of sources (e.g., print and nonprint texts, artifacts,
people) to communicate their discoveries in ways that
suit their purpose and audience.




LAS:

LAIL:

LA12:

Developing Research Skills

Students use a variety of technological and information
resources (e.g., libraries, databases, computer networks,
video) to gather and synthesize information and to
create and communicate knowledge.

Participating in Society

Students participate as knowledgeable, reflective,
creative, and critical members of a variety of literacy
communities.

Applying Language Skills

Students use spoken, written, and visual language to
accomplish their own purposes (e.g., for learning,
enjoyment, persuasion, and the exchange of information).
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THROUGH THE CANS OF TIME

= [l

BACKGROUND:

See the Through the Cans of
Time Teacher Background Sheet
for detailed information.

GOAL:

Students will understand
the historical development of
the modern aluminum can.

OBJECTIVES:

Students will...

» Analyze past events in
the history of the can.

« Tie the development of
the can to other historical
events.

e Create a timeline of
events in the history of
the can.

MATERIALS:
(FOR A CLASS OF 30)
= 6 Pieces of large poster
board
* Markers
e Overhead projector or
large chalkboard
e 3040 Large brown
paper bags
« 30 Copies of student
sheets
e Copies of Through the
Cans of Time Timeline
and Group Information
Sheets
* Tape

TIME REQUIRED:

Two, 45-60 minute periods

STANDARDS MET:

WH5-9, USH2-10, LA1,
LA4, LAS, LA7, LA8

Lafice




ASSESSMENT

« Fulfill skit
requirements

e Complete
accurate
timelines

e Complete
accurate
Student Sheets

PROCEDURE

PREP

» Obtain at least 6 pieces of poster board and draw a straight
line across each to represent a part of the timeline. Try to
draw the line in the same place on each poster board.

» Draw one long line on the board or overhead transparency
to represent the timeline for student brainstorm. Divide it
into time periods that students will be assigned.

» Obtain brown paper bags for skits (at least one per student).

e Gather any research materials (see Resources pages) or
arrange for research to be done on the Internet.

» Information for the timeline is taken from
www.cancentral.com.

» Photocopy Student Sheets and time period information.

» Gather any art materials to enhance student timelines.

DAY ONE

 Place students into groups of five.

* Randomly assign each group to a time period describing
the history of the can: “The Can: A Brief History Lesson,”
“Expansion of the Industry,” “Technical Breakthroughs,”
“Beverage Canning,” “The Invention of the Aluminum
Can,” and “Cans and the Environment.”

« You might also consider dividing groups according to the
timeline on Through the Cans of Time Timeline. Students will
need to do more research using this method. See the
Resources pages in this curriculum unit for research ideas.

e Ask each group to take 5 minutes to brainstorm a list of
inventions or happenings involving the can (aluminum,
steel, etc.).

e At the end of 5 minutes, ask each group to share 2—3 things
they brainstormed. They will be making a lot of guesses at
this point. Write down their thoughts in the time period
they believe the event occurred.

» Explain that students will now research their time period
using Through the Cans of Time Timeline, time period
Information Sheets, and any other research sources that you
have arranged (Internet, books, etc.).

» Explain that there are two parts to this assignment.
Students will create a piece of a larger timeline. They will
also develop and enact a paper bag skit highlighting events
during their time period.

e Copy and distribute the Timeline and Skit Requirements.

» Review the information on the sheet with students.
Students should also research any connections between
broader historical events and occurrences within the
aluminum beverage can industry.

» Hand out Through the Cans of Time Group Information Sheets
pertaining to time periods for each group.



» Hand out one poster board to each group. Explain that
they are to begin by labeling the beginning and end dates
of their era on opposite ends of the board.

= Give students time to research, create timeline and prepare
skit.

DAY TWO

e Hand out the Through the Cans of Time Student Sheet and
review. Students will need to write down any important
events that are presented during the skits.

» Begin student presentations by reminding students of
guidelines. Review skit requirements.

» Go through skits in the order of the timeline. When a
group has completed its skit, the students should place
their poster board in a prominent place in the classroom
that is large enough to display the entire timeline.

» After each skit, review important events so that students
can complete their Student Sheet.

« Skits should not be longer than 3 minutes each.

At the end of the skits, review the entire timeline.

EXTENSION

« Review the history of aluminum with students. For information
go to: http://www.world-aluminum.org/history/index.html

= Brainstorm the future of the can with students and ask
them to create the next 20 years of the timeline. Students
can create a futuristic aluminum can to fit their timeline
predictions.




TIMELINE AND SKIT REQUIREMENTS

TIMELINE REQUIREMENTS:

e Use provided poster board with line already drawn on it

= Determine general time period you are investigating and
write on the timeline

= Break into year segments

* Include as many important events in time period as possible

« Include at least 2 world or other national events that relate
in some way

e Must include visuals, artwork, pictures, etc.

« Names of all group members

PAPER BAG SKIT/ROLE PLAY REQUIREMENTS:
e ONLY use paper bags as costumes, props, etc.
= Can color, cut, and/or tape bags
e Must include a visual outlining the dates of events in
your skit
» Must portray highlights and prominent figures in time period
e Cannot be longer than 3 minutes
e Should be FUN!!!
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FOR EXAMPLE:

 The can industry
contributes
more than $8
billion to the
U.S. economy
by providing
jobs, paying
taxes and
purchasing
local goods
and services.

e Approximately
131 billion
cans are
produced each
year in the
United States.

» There are more
than 170 can
manufacturing
plants in
36 states.

* More than

26,000
Americans
are employed
directly by the
can industry.

TEACHER BACKGROUND

This is the story of the metal can from the days when it was
laboriously made by hand in crude workrooms at the rate of
10 cans per day to the present, when high-speed machinery
produces 2,800 cans or more per minute on a single production
line. The story of this valuable container encompasses
explorations, discoveries, wars, peacetime progress, world
health improvements and technological advances. Dating back
nearly two centuries, the can has evolved to meet ever-changing
market demands around the world.

The metal can is a simple, environmentally friendly, cost-
effective package that protects its contents against the ravages
of time and nature. It requires no special handling precautions
since it is rigid and unbreakable. It has proven so successful
because of these characteristics that it is impossible to imagine
modern society without it. Today, cans are used most commonly
to package carbonated beverages, freshly harvested fruits, and
vegetables. Soft drink cans keep beverages flavorful, fresh and
carbonated for long periods of time. Cans ensure uniformity
of product quality. Your favorite beverage will taste the same
whether you buy it in Oregon or Florida, Maine or California.
Cans are also used to store meats, fish and ready-to-eat meals,
giving us access to a variety of nutritious foods available
beyond their growing season, even internationally, year round.

In addition to its many practical uses, the can has assumed
major economic responsibilities. Many Americans have come
to rely, both directly and indirectly, on the can industry for
their livelihood.



GROUP 1 INFORMATION

THE CAN: A BRIEF HISTORY LESSON

The story of the can begins in 1795 when the French
Directoire offered a prize of 12,000 francs to anyone who
could present the government with a new, effective means of
preserving food. Nicholas Appert, a Parisian who had worked
as a candy maker, chef, brewer, pickle maker and vintner, had
an idea: Why not pack food in bottles like wine?

For the next 15 years, he researched and tested his idea.
Finally, after partially cooking food, sealing it in bottles with
cork stoppers, and immersing the bottles in boiling water, he
arrived at his theory: If food is sufficiently heated and sealed
in an airtight container, it will not spoil.

Appert demonstrated his theory to Emperor Napoleon
Bonaparte by sending samples of preserved foods to his army.
Napoleon had said, “An army marches on its stomach.”
Looking at his military career, we know that he had learned
through hard experience that it does: Scurvy and hunger disabled
many more of Napoleon’s soldiers than combat itself. Appert’s
samples, including partridges, vegetables and gravy, were sent
with soldiers to sea for more than four months. “When
opened, 18 different kinds of preserved foods were tasted,”
Appert wrote, “every one of which had retained its freshness,
and not a single substance had undergone the least change at
sea.” Appert was awarded the 12,000 francs by Emperor
Napoleon Bonaparte himself.

The British responded directly to this development. If
Napoleon’s troops were able to extend their marches by carrying
preserved nutritious supplies, His Majesty’s forces must be
prepared to do likewise. In 1810, King George 111 granted Peter
Durand a patent for his idea of preserving food in “vessels of
glass, pottery, tin, or other metals or fit materials.” Durand
wanted to surpass Appert’s invention, so he elected to try tin
instead of glass. Like glass, tin could be sealed airtight. But, tin
was not breakable and was much easier to handle. Thus, he
replaced the breakable glass bottle and less-than-dependable
cork stopper with a cylindrical canister that was fashioned out
of tin plate, which is simply iron coated with tin to prevent
rusting and corrosion.

Durand himself did no canning, but two other Englishmen,
Bryan Donkin and John Hall, used Durand’s patent. After
experimenting for more than a year, they set up a commercial
canning factory and by 1813 were sending tins of food to
British army and navy authorities for trial. Included on the list
of military bases, ironically, was the island of St. Helena, to
which Napoleon Bonaparte was eventually exiled.




GROUP 2 INFORMATION

EXPANSION OF THE INDUSTRY

Perhaps the greatest encouragement to the newborn canning
industry was the explosion of new colonial territories. Explorers
in search of the elusive Northwest Passage were eager to use
canned foods. Russian explorer Otto von Kotzebue heard of a
“discovery lately made in England” that seemed “too important
not to be made use of” and took some preserved meats with
him on his voyage. When Sir William Edward Parry sailed for
the Northwest Passage in 1819, he carried Donkin’s provisions,
which again proved eminently satisfactory.

As people and goods were being transported across all
parts of the world, the can industry itself was growing in new
territories. Englishmen who immigrated to America brought
their newfound knowledge with them. One of these was
Thomas Kensett, who might fairly be called the father of the
can manufacturing industry in the United States. In 1812 he
set up a small plant on the New York waterfront to can the first
hermetically sealed oysters, meats, fruits and vegetables in the
United States. (The word “hermetic” comes from Hermes, the
Greek god of invention. It means airtight.)

The American Gold Rush of 1849 created an urgent need
for food that could be preserved for long periods of time and
transported over great distances. Travelers heading west to
open new settlements carried food packed in metal cans by
canners in the East. Settlers in rugged and remote parts of the
country began to see the advantages of having canned foods on
hand for nutrition and variety in their diets, as did frontiersmen
on scouting trips and fortune hunters panning for gold. Canned
seafood, fruits and pickles were just a few of the foodstuffs
these migrants brought with them.



GROUP 3 INFORMATION

TECHNICAL BREAKTHROUGHS

Just before the Civil War, a technical advance by canners
enabled them to speed up production. Adding calcium chloride
(a salt) to the water in which cans were cooked raised the
water temperature, speeding up the canning process. During
the Civil War, metal cans filled with wholesome foods ensured
dependable rations for men on the battlefronts. At war’s end,
soldiers and sailors returned home with praise for the safe,
portable and preserved foods. The canning business boomed
from a prewar annual output of 5 million cans to 30 million
annually in postwar years.

For almost 100 years, tin cans were made by hand. It was a
laborious process, requiring considerable skill and muscle.
Artisans cut the rectangular body and round ends from a tin
sheet, bent the body around a cylindrical mold, and then
soldered the seams along the sides and ends. A small circular
hole was left in one end through which the food was forced.
Finally, the artisans closed the hole with a soldered metal cap.

As the industrial revolution took hold in the United States,
the demand for cans increased, and machines began to replace
the artisans’ handiwork. A good artisan could make only 10
cans a day. Mechanical end seaming and other improvements
increased that number to as many as 60.

In 1900, the “sanitary” can was developed in Europe. Its ends
were attached using what is called a double seam. This meant
that the edges of the can walls (or body) and end were folded
together, then folded again to form a strong seal. The double
seam permitted greatly increased manufacturing speeds and
removed the soot of soldering from can making and packaging
plants.

True production progress in can making began in the early
1920s, when American engineers perfected the body making
process. New methods soon increased production of cans to
as many as 250 a minute.




GROUP 4 INFORMATION

BEVERAGE CANNING

As early as 1940, can manufacturers began to explore adapting
cans to package carbonated soft drinks. The can had to be
strengthened to accommodate higher internal can pressures
created by carbonation (especially during warm summer months),
which meant increasing the thickness of the metal used in the
can ends. Otherwise, distortion of the end would strain the
seal, creating potential leaks or making cans unstackable for
storage and transit.

The goal of packaging is to deliver its product in a safe, efficient
manner using minimal resources. This business practice
extended to the coatings industry encouraging this industry to
achieve new water-based organic coatings to extend shelf-life
and serve as a liner or protective barrier between the container
and the product. Coatings can handle mildly acidic, relatively
non-corrosive contact with acidic foods, including carbonic,
citric and phosphoric in soft drinks. Other benefits of coating
advances include preventing off-flavors, color changes and
leakage.

The use of cans for carbonated beverages was delayed
because of wartime material limitations mandated by the
U.S. government. When the restriction ended in 1953, after the
Korean War, the improved can was introduced and marketed
nationwide. The can manufacturers then embarked on a
program of material and cost savings by reducing both the
amount of steel and the amount of coatings used in can making.
These efforts were in part inspired by a new competitor—
aluminum.



GROUP 5 INFORMATION

THE INVENTION OF THE ALUMINUM CAN

Beverage cans made from aluminum were first marketed in
1965. This was an exciting innovation for the packaging industry
because the aluminum can was made with only two pieces—

a body and an end. This made 360-degree seamless printing
possible on the body of the can, enhancing store display
appeal. A can could now advertise its contents completely by
drawing the consumer’s eye to the package and creating a visual
appeal to spur purchases of one brand over another. The steel
industry followed with its own two-piece beverage can, but it
was never fully accepted by brewers and soft drink bottlers. By
1985, the aluminum can became the dominant package in the
beverage market in the United States.

Some of the reasons for the aluminum can’s acceptance were
its ductility (ability to be molded), its support of carbonation
pressure, its lighter weight and its resistance to corrosion
(aluminum does not rust). Both steel and aluminum cans used
an easy-open end (initially the pull-tab, now the stay-on tab),
but the aluminum tab was much easier to make.

Perhaps the most critical element in the aluminum can’s
market success was its recycling value. Aluminum can recycling
excelled economically in the competition with steel because of
the efficiencies aluminum cans realized in making new cans
from recycled materials versus 100 percent virgin aluminum.
Steel did not realize similar economies in the recycling process.
Aluminum can recycling became common and responded to
the growing concerns of environmentally conscious consumers
about the depletion of natural resources and the consequences
of what was deemed “a throwaway society.” The opportunity to
market the all-aluminum can as recyclable and environmentally
friendly led to its growing acceptance as a product package.




GROUP 6 INFORMATION

CANS AND THE ENVIRONMENT

Prior to 1970, both steel and aluminum cans were made
from virgin materials, with the exception of small amounts of
scrap recycled from the manufacturing process. Can makers,
customers and consumers alike were unaware of the impact
that the mining and manufacturing of steel or aluminum had
on the environment. The concept of natural resource preservation
was not an issue of great importance, and the low growth of
population during these early years further de-emphasized
concerns for resource depletion. Both industries, however,
came to realize the importance of reducing their impact on
the environment in the late 1960s and early 1970s, as a new
environmentally conscious generation emerged, and began to
develop solutions to address the problem.

There were incentives to initiate recycling. Problems with
litter, which was duly noted by the consumer “Ban the Can”
campaign in the late 1960s, offered additional reasons to
remove cans from the waste stream. At the same time,
manufacturers began to recognize the economics of recycling,
namely lower manufacturing costs from using less material
and less energy.

In 1970, when the nation was celebrating its first Earth Day;,
the aluminum can recycling infrastructure began to take hold.
Can makers paid cash for empty cans to create value and
incentive for consumers to bring back their used cans.

By the 1980s and 1990s,
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billion-dollar business and
one of the world’s most successful environmental enterprises.
Over the years, the aluminum can has come to be known as
America’s most recyclable package, with over 55 percent of cans
being recycled annually.
Aluminum can recycling is praised by environmentalists and
government officials alike. Today, consumers are helping to
divert more than 2 billion pounds of aluminum per year from
the solid waste stream, keeping it out of landfills. What’s more,
making new cans from recycled aluminum saves 95 percent of
the energy needed to make aluminum from virgin material.
Energy savings in 2003 alone were enough to light a city the
size of Pittsburgh for six years!




Thanks to developments in the can-making process,
manufacturing new cans from used aluminum cans makes
good economic sense. An average of half of each new aluminum
can is made from recycled aluminum, saving companies and
consumers money compared with the use of virgin aluminum.
Using recycled aluminum also saves precious natural resources
by reducing the amount of bauxite mined to make aluminum.
The aluminum beverage can returns to the grocer’s shelf as a
new, filled can in as few as 60 days after collection. That means
that a consumer could purchase basically the same recycled can
from a store every nine weeks, or almost six times a year.

Advances in can manufacturing technology have also brought
us lighter aluminum cans. In 1972, one pound of aluminum
yielded only 21.75 cans. Today, by using less material to make
each can, one pound of aluminum makes approximately 34
cans—a 56 percent improvement. Even the can ends have been
made lighter: The old ends weighed about 8.12 pounds per
thousand; now they weigh a mere 6.07 pounds per thousand. It
may not seem like much, but when you multiply the savings by
the 100 billion cans that are made each year, the weight savings
is phenomenal—over 200 million pounds of aluminum!

Each year, thousands of groups across the country turn cans
into cash by collecting and recycling them. Many organizations,
including schools, Boy and Girl Scout troops, 4-H clubs, and
other nonprofit, charitable community groups, are able to raise
money to complete worthwhile projects that may otherwise
have gone unfunded. This aluminum beverage can buy-back
system has been in place since the early 1970s. A coast-to-coast
network of more than 10,000 buy-back locations cooperating
with more than 9,700 cities and counties with curbside collection
makes recycling easy. Consumers and their communities have
found value in aluminum cans with proceeds of nearly a
$1 billion paid annually for their recycling. Turning beverage
cans into cash by recycling cans is easy, good for the environment,
and a profitable fundraiser where the sky is the limit. Plus,
there is no selling and all the proceeds go directly to your group.




THROUGH THE CANS OF TIME
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CAN SWAT

BACKGROUND:

This lesson serves as an
introduction to many of
the vocabulary words that
are used throughout this
curriculum packet. Students
will benefit from the back-
ground knowledge gained
in understanding the words
and their uses.

GOAL:

Students will define and
learn many aluminum
industry-related vocabulary
words.

OBJECTIVES:

Students will...

» Define vocabulary
words.

= Use vocabulary words
in a sentence.

e Work in teams.

COMPOST

LANDFILL

MATERIALS:
(FOR A CLASS OF 30)
* 6 Fly swatters
e Projection system,
butcher paper or large
white board
* Marker
« Dictionaries or Internet
access
« 30 Copies of Can Swat
Student Grid
* 6 Copies of Can Swat
Game Rules

TIME REQUIRED:

45-60 minute period

STANDARDS MET:

LA3, LA4, LAS5, LAG
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TEACHER KEY THERMAL PROPERTIES LAB

otLIMENt Hhélt

Name: Date:

ANSWER THE FOLLOWING QUESTIONS:

1. Use your two sheets of graph paper and the information from your data table to construct two line
graphs. One graph will be for the hot water data (material vs. temperature) and the other will be for
the cold water data (material vs. temperature).

Answers will vary.

2. Which container was the best insulator and which container was the worst insulator?
Best—Styrofoam; Worst—aluminum

3. Predict the hot and cold temperatures for each container if the testing continued for a total of
30 minutes. Hint: extrapolate the information on your graphs to the 30-minute time period.
Answers should be supported from graphs

Aluminum (cold): Aluminum (hot):
PET bottle (cold): PET bottle (hot):
Styrofoam (cold): Styrofoam (hot):
Glass (cold): Glass (hot):
Steel (cold): Steel (hot):

4. How important is the insulating property of containers for distribution statewide? Nationwide? Why?
Should considerations such as seasonal changes in temperature, humidity or altitude be factored in
your distribution system for filled beverage cans? If so, why?

Seasons: Will temperature affect the shelf life of the product? Will the sun’s rays penetrate the container’s
barrier and possibly reduce fizz? UV rays will not penetrate the metal nor affect the fizz. The can’s
ability to quick chill will bring it to the desired temperature for consumption faster than other beverage
containers.

Humidity: No. Aluminum cans are a non-ferrous metal and have no problems being exposed to moisture.
Altitude (Boyles Law): Temperature will be consistent.

Yes. If filled in Atlanta and transported to Denver, because of reduced atmospheric pressure in Denver,
the carbon dioxide will be released faster, with the impression that there is more fizz in Denver than in
Atlanta. Conversely, if the can was filled in Denver, the soda will seem flat in Atlanta because of the
increased atmospheric pressure. The can will not collapse. A PET container will collapse because it is
not as strong.
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DENSITY LAB

otiMent: Hhéet

Name: Date:

Directions: Compare the density of different recyclable containers following the directions below. Then, complete the data table
and questions.

MATERIALS PER LAB STATION:

e 1 Graduated cylinder

« 5 Container samples: Glass, Aluminum, PET bottle, Steel, Styrofoam
= Water

= 1 Balance or scale

1 Pair of heavy-duty scissors or tin snips

« 1 Small shop towel

 Safety goggles

* Gloves

PROCEDURE:

NOTE: You will be working with sharp objects in this lab. BE SURE to follow safety guidelines outlined by

your teacher.

. Check the materials list above to be sure your station has what it needs.

. Cut a sample of the aluminum container to just barely fit inside your graduated cylinder.

. Place the aluminum sample on the balance and record its mass on the data table.

. Fill the graduated cylinder with 50 ml of water.

. Place the aluminum sample into the cylinder of water. Do not spill any of the water.

. Read the level of the water displaced by the aluminum. Record the level of water with the aluminum
in it on the data table.

. Calculate the volume of water displaced by the aluminum. To do this, subtract the volume of water
without the aluminum from the volume of water with the aluminum. Record the answer on the
data table.

8. Calculate the density of the aluminum with this formula:

OO0 WNPE

\‘

) Mass of sample
Density =

Volume of water displaced by the sample

Note: Density is expressed as g/cm®. One ml of water has a volume of 1 cm?®.
9. Remove the water and sample from the graduated cylinder.
10. Repeat steps 2—9 with the other samples (glass, PET bottle, steel, Styrofoam).
NOTE: To break the glass container, wrap securely in the towel and step on it. Carefully, take one small
piece with NO jagged edges from the broken glass pile. Carefully wrap, tape and discard the rest of the
broken glass in the trash.
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DENSITY LAB

otiMent Vatahvayle

Name: Date:
ALUMINUM GLASS PET BOTTLE STYROFOAM STEEL
Mass of
Sample (9)
Volume of water 50 50 50 50 50

without sample (ml)

Volume of water
with sample (ml)

Volume of water
displaced (ml)

Volume of water
displaced (cm?®)

Density (g/cm?)

DATA ANALYSIS AND CONCLUSION

1. If water has a density of 1 g/cm?, any items having a density greater than 1 g/cm?® will sink in water,
and any items with a density less than 1 g/cm® will float. Which container samples will float? Which
container samples will sink?

2. Why won't the procedure that you used work for any item that will float?

3. What did you do in order to read the displacement of the objects that floated?

4. Which item had the greatest density? The lowest density?

5. Does the shape or size of a sample affect its density?
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