Recycle , Reduse, Reuse
Objectives

· to understand the impact of waste on the environment

· to understand how people adapt to and modify their environment (5.9)

· to differentiate between recyclables and nonrecyclables
· to learn to identify products made from materials that can be recycled or reused
· to identify objects commonly thrown away and learn to reuse them creatively to create art and useful household items
Materials: 
Recycle Relay: “bags of trash” which include a soda can, plastic bag, tin can, glass jar, paper, cigarette butts, fruit peels, plastic cup, and plastic bottle; containers labeled landfill and recycle;

Recycling Process: 5 large trays, 5 magnets, and 5 small fans; 
Samples of recycled goods.
Procedure:
1. Discussion: How waste affects our environment. What are the ways that they reuse and recycle at home? Do they pass down their old clothes to their younger brother or sister? 

Recycle Relay
1. In a large open area set buckets paired as landfill and recycle lined up in a row. 

2. Divide students into 5 equal groups. 

3. Provide each group of students with a trash can, recycle bin, and a ‘bag of trash’. 

4. When students hear the words Recycle Routers they are to dump the bag of trash and separate the items into those that go in the recycle bin and those that belong in the trash can. The students must go around their table and each student must pulls an item out from the bag of trash. Without input from the other teammates they must decide if the item is recyclable or should be sent to the landfill, they then drop into the respective container, and pass the bag of trash to the next person to start. When they are done they raise their Recycle Routers Card. 

5. The first team to empty their trash bags correctly is declared the winner. 

6. Discussion: What can be recycled? Discuss proper recycling techniques: rinsing, checking labels, keeping paper separate and dry. Introduce how the food waste can be recycled into compost.

Recycling Process (adapted from Waste in Place by Keep America Beautiful) 
1. From the above activity students have a recycle bin filled with recyclables. When a company or the city collects these recyclables what do they do now? They need to sort the recyclables. What are some of the methods they may use to sort the recyclables?
2. Distribute copies of the MRF Notes worksheet. Ask students to record predictions about which materials could be sorted at a MRF by conveyor belts, by wind, with water (float or sink), and with magnets.
3. In their groups students should conduct the below trials: 

a. Conveyor Belt – place the recyclables in a large tray, shake the tray and record the results.

b. Blower Simulation – Provide each group with a small fan. Drop each object in font of the blowing fan. What happens to each object? The wind should blow the paper and plastic similar to how blowers sort these items at a MRF.

c. Flotation Simulation – Fill the large tray with water. Drop each recyclable sample in the water one at a time. Does the item float or sink? Record results.

d. Magnetic Removal – Test the magnetic properties of each recyclable. 

4. Have students compare their predictions with the actual results. Describe the importance of such process to separate the trash. What would the alternative be: hand sorting is labor intensive and expensive.

Recycle Samples
1. Present samples of recycled products and describe their uses.
2. Brainstorm various ways to recycle.
3. Have students create a recycled art project from ‘trash’.

· Glass – glass containers that are collected are pulverized to make a product known as “Second Sand,” a recycled product used in the flex base of roadways and parking lots. The pulverized glass can also be used in “Glassphalt,” in sand traps at swimming pools and golf courses, and in pipe bedding that identifies buried pipes and pathways. 

· Plastic – Three kinds of plastic are provided. When plastic individual drink containers are recycled, they are ground into a flack and given a bath. The #1 plastic which comes from plastic soda bottles can be recycled to make rugs, shirts, and cloth bags. The pellets are melted and formed into car parts or bottle pre-forms. 

· Experiment: Using two half-filled clear drinking glass of water pour the contents of the #1 plastic and the #2 plastic into separate cups. The #2 plastic floats and the #1 sinks.

· Plastic Lumber - Most plastic lumber is made from the plastic High Density Polyethylene, HDPE, the typical packaging choice for milk jugs and liquid laundry detergent bottles. Made from 100% recycled materials, plastic lumber is the perfect alternative to wood. Recycled plastic lumber is now commonly used in: playground equipment, pallets, park benches, picnic tables, decks and docks. Plastic lumber is often preferred for outdoor use because it is extremely durable, requires little maintenance, and is resistant to decay, splintering and graffiti damage. 
· Plastic Trash Bags – These HEB School Recycling Program bags are made from recycled plastic grocery bags. Schools can earn money by collecting HEB grocery bags and submitting to HEB. 

· Paper- Newspaper and phone books are shredded to make paper pulp and insulation like the sample provided. Phone books are also used to make shoeboxes, cereal boxes, and napkins. The large white paper provided is a sample of the paper pulp being pressed into sheets of paper. The paper will be pressed several more times until it is ready for use. 
Background
Reusing and Recycling 

Reusing and Recycling helps create many of the products we use everyday.  The cups we drink out of, the paper we write on, and even the automobiles we ride in or drive are made from materials that have been recycled.  Recycling is simply the act of taking certain materials and separating them from non-recyclable trash to be reused.  It is important to know which materials are recyclable, however.  Most people already know that paper, aluminum, and plastic can be recycled, but most people don’t know that steel, scrap tires, and electronics such as cell phones can also be recycled.  In addition, many food products such as banana and potato peels can be composted.  Recycling has never been easier than it is today.  Many cities have curbside recycling programs which allow residents to put their recyclables out with their trash and yet, less people are recycling now than in the past.  
From Curbside to MRF (MRF information provided from Waste in Place by Keep America Beautiful)
Many communities transport collected recyclables to a materials recovery facility (MRF – more commonly referred to as a “murf”). A MRF is a facility for sorting, separating, and processing trash and recyclables. A MRF may take commingled recyclables such as aluminum and steel cans, plastic jugs, glass bottles, and newspapers, and separate them into containers or place them on a conveyor belt for mechanical or manual processing. Some MRF’s process discarded waste, and extract and separate recyclables from trash that will be landfilled or incinerated. 

At a MRF materials may be sorted using a combination of manual and mechanical systems. Often the materials are place on a conveyor belt where magnets pull out ferrous metal, vacuums or blowers pull out plastic, and electric currents force out aluminum. Glass and paper is manually separated and sorted by color and type. While this process is often labor intensive, machines make the sorting easier and increase output. 
After sorting the recyclables according to the manufacturers’ specifications, the materials are baled and loaded onto trucks for transport. The materials are then shipped to businesses which perform the next step in the recycling process, manufacturing new products from the recycled content. The new products are then transported to stores for the final step in the recycling process – purchase by the consumer. 

Creative Reuse
There are also many household items that can be reused without being sent to a recycling facility.  Glass jars can be reused to store other foods or even to make a flower vase.  Paper bags can be used numerous times for transporting groceries from the store and can double as school book covers or even as a mask.  All around Austin and around the world people are reusing commonly thrown-away items to save money, save the planet, and use their creativity.  Here are some examples of what people have created just by reusing items that otherwise may have been thrown away:
· Washington State created 2 good 2 toss, a program that lets state residents exchange household items they don’t need with other residents for the purpose of reusing.
· The Art of Recycling show is an annual art exhibit in Caracas, Venezuela.  It features 40 artist’s work made entirely from recycled materials.  A key element in the exhibit of recycling-based works is to ''surprise the viewer by using materials that aren't normally seen in works of art, and would usually be thrown away.''  Artwork includes items such as CD cases, CDs and scrap paper made into a giant chess board.  There materials used are cans, nails, glass, wood, coins, pieces of toys, etc. (http://www.chasque.apc.org/ips_eng/notas/2004/10/19/8:30:54.html)
· Many websites online can give you more ideas for ways to use household materials to create art.  The Imagination Factory’s Trash Matcher website (http://www.kid-at-art.com/htdoc/matchtmp.html) maintains a list of household items along with the art projects that call for them.  Examples include using brown bags to make a Paper Mache bowl or using cardboard to make a Christmas ornament. 
There are many items around your house that can be reused.  All it takes is a little creativity.  If an item cannot be reused, however, it is important to recycle the item rather than throw it away.  

Facts about reusing and recycling
· Recycling one aluminum can saves enough energy to run a TV for three hours -- or the equivalent of a half a gallon of gasoline

· If all our newspaper was recycled, we could save about 250,000,000 trees each year!
· The average American uses seven trees a year in paper, wood, and other products made from trees. This amounts to about 2,000,000,000 trees per year!
· A modern glass bottle would take 4000 years or more to decompose -- and even longer if it's in the landfill.  
· When you smell a dump, what you actually smell is the paper in the dump!  Paper can be recycled or reused!
· Recycling household items or reusing them does make a big difference!
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MRF Notes
Trial 1: Conveyor Belt Simulation
Material: Prediction: Actual:

(Will or will not separate.)
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Trial 2: Blower Simulation

Material: Prediction: Actual:
(Will or will be blown.)
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Trial 3: Flotation Simulation

Material: Prediction: Actual:
(Floats or sinks.)
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Trial 4: Magnetic Removal Simulation

Material: Prediction: Actual:
(Will or will not be picked up by a magnet.)
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