
1. Discuss with students the benefits of aluminum replacing steel in the production of airplanes and automobiles. Why have manufacturers
    attempted to reduce the weight of their automobiles and airplanes?
2. Copper and magnesium increase the strength of aluminum. In addition, manganese is often added to aluminum to enhance its corrosion resis-
    tance. Aside from its resistance to corrosion, ask students to identify other traits of aluminum that make it a highly useful metal in items around
    the household. 
3. Have students research the aluminum industry and discover what companies are doing to help preserve and protect the environment. What are
    the environmental and social costs of mining in India and Australia?
4. Recycling aluminum can save 95 percent of the energy it would take to make new aluminum from ore. Aluminum can recycling is one of the
    great successes of the modern sustainability movement. What other products or industries often recycle aluminum and to what amount?
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Grades 9 - 12
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NEXT GENERATION SCIENCE STANDARDS: www.nextgenscience.org

HS.Human Sustainability
ESS3.C: Human Impacts on Earth Systems
The sustainability of human societies and the biodiversity that 
supports them requires responsible management of natural 
resources.

Scientists and engineers can make major contributions by 
developing technologies that produce less pollution and waste 
and that preclude ecosystem degradation.
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CURRICULUM UNITS 

Aluminum is the most abundant metallic element on Earth, and the third most abundant of all elements after oxygen and silicon. It 
can be extremely useful due to its relatively soft, durable, and lightweight properties. This remarkable metal has proved to be vital 
to many industries, and the ability to recycle it allows us to take advantage of a sustainable cycle for years to come.

This episode of Science Screen Report examines properties of aluminum along with the processes of mining, smelting, and refining 
aluminum, while addressing environmental concerns.
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Ŷ  Welcome to National Mining Association: www.nma.org/

Ŷ  Alcoa, A global leader in lightweight metals technology, engineering and manufacturing: www.alcoa.com

Ŷ  The Aluminum Association: www.aluminum.org/

Ŷ  The EPA’s website for information regarding Resource Conservation: www.epa.gov/epawaste/conserve/materials/alum.htm

SUGGESTED REFERENCES 

Alloy: A metallic substance created by mixing and fusing two or more metals, or a metal and a nonmetal, to obtain desired qualities such as hardness,

lightness, and strength. Brass, bronze, and steel are all examples of alloys.

Bauxite: Rocks consisting of aluminum oxides and hydroxides with various impurities; the principal ore of aluminum.

Flora: The plants of a specific region or time period.

Ingot: A mass of metal cast in a specific form for shaping, re-melting, or refining.

Lime: A white, lumpy, powder made of calcium. It is used as an industrial alkali, in waste treatment, and in making glass, paper, steel, insecticides,

and plaster. It is also added to soil to lower acidity levels.

Ore: A naturally occurring mineral or rock from which a valuable or useful substance, especially a metal, can be extracted.

Refining: A process that brings something to a fine or pure state, free from impurities.

Smelting: The process of melting ores in order to extract the metals they contain.

VOCABULARY

Prior to viewing this video, students should have some understanding of the following Benchmarks for Science Literacy, Oxford University Press, which are excerpted and,

in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 2.  The Nature of Mathematics

Section A:  Technology & Science, Grades 9-12

Ŷ Engineers use knowledge of science and technology, together with strategies of design, to solve practical problems. Scientific knowledge

   provides a means of estimating what the behavior of things will be even before they are made. Moreover, science often suggests new kinds of

   behavior that had not even been imagined before, and so leads to new technologies.

Benchmark 3.  The Nature of Technology

Section B:  Design & Systems, Grades 9-12

Ŷ In designing a device or process, thought should be given to how it will be manufactured, operated, maintained, replaced, and disposed of and

   who will sell, operate, and take care of it. The costs associated with these functions may introduce yet more constraints on the design. 

Benchmark 5.  The Designed World

Section B:  Materials & Manufacturing, Grades 9-12

Ŷ The development of new materials and the increased use of existing materials by a growing human population have led to the removal of

   resources from the environment much more rapidly than they can be replaced by natural processes. Disposal of waste materials has also become

   a problem. Solving these problems requires systematic efforts involving both social and technological innovations. 

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

ADVANCED ORGANIZERS 

Metal and stone mining dates back to prehistoric times. These processes are required to obtain materials that cannot be grown agri-

culturally, or created artificially in a laboratory. Modern mining often focuses on ores, including metals, coal, oil shale, gemstones,

limestone, and many more. 

Refining is a process that is used to purify a substance. The aluminum refining process is the intermediary step in converting bauxite

into aluminum. In this process, they grind the ore, while mixing it with lime and caustic soda. This mixture is pumped into high pres-

sure containers and heated. The caustic soda dissolves the aluminum oxide which precipitates from the saturated solution and is

washed and heated to drive off water. What remains is white powder called "alumina," which is used in chemicals, or smelted into

aluminum.
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of alumina can produce approximately one ton of aluminum.
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