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The life cycle of paper
Teachers Resource

Use this resource in conjunction with the “What is the life cycle of paper”
poster available on the ResourceSmart Schools: AuSSI Vic Waste Module
CD and the CERES Sustainability Hub: http://sustainability.ceres.org.au

The paper making process
1. Extraction of Materials

In order to make the paper that we use every day, raw materials need to be removed from the
natural environment. To make paper you need wood as well as salt to make chlorine bleach
and water.

Before these materials can be used to make paper, they have to be removed from the
environment in some way. For example, wood comes from trees that must be cut down while
salt can be mined from the earth or removed from the ocean. Energy is also required to make
paper, this can come from coal, gas or petroleum.

Wood

Wood comes from trees that grow in both plantation forests and native forests.

Trees can be either hardwoods, like eucalyptus trees, or soft woods, like pine trees
Harwood trees take much longer (25-40 years) to grow than softwoods (10-30 years)
All trees need lots of water to grow

Trees make wood (their trunk and branches) by absorbing carbon dioxide from the air
and water from the soil and using the energy from sunlight to create oxygen and
sugars (food) which they use to grow

Trees lay down growth rings each year which can help us find out how old they are
Wood is also used to make furniture, floors and frames in houses.
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Quick fact: The oldest known tree in the world is a
Norway Spruce (Christmas tree) that has been growing
for 9,550 years in Sweden (see picture to the left). The
stem and trunk only live for around 600 years before
dying of f to be replaced by a new tree trunk. Is the root
system that is ancient.

Activity: Make a list of the things in
your class room that are made from
wood.

Note on activity: Many things
contain wood in some way. From paper
and pencils to furniture, doors and
Picture of the oldest tree in the world floors, many things in your class room

(Source: ) ) have been made with wood products.
http://news.nationalgeographic.com/ne

ws/2008/04/080414-oldest-tree.html)
Salt to make chlorine (bleach)

- Salt (sodium chloride, NaCl) is found dissolved in seawater and as a solid mineral in
the ground.

- The majority of salt comes from rock salt mines hundreds of meters below the surface
of the Earth. Salt is also collected by evaporating seawater in shallow ponds and
collecting the salt crystals that are left behind.

- Salt is used to make other chemicals for cleaning, fertilzers and to flavour food.

Quick facts: While seawater tastes salty, it only contains an average of
3.3% salt by mass. Our bodies contain between 160 and 175 grams of salt,
which is the size of two chocolate bars.

Question: How did salt end up in the buried in the earth?

Answer: The salt was deposited on land millions of years ago when sea levels
were much higher than today and the ocean covered much of the land. As
sea levels fell they left behind small inland seas that eventually dried up,
leaving behind the salt. This was then covered by sediment over time until
the salt was buried many metres below the surface.

2. Processing Materials

Once the raw materials have been removed from nature they need to be manufactured into
forms that can be used.
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Pulp (wood fibre)

- Pulp is made from woodchips which are made by breaking up the left over wood that
can’t be used to make furniture or homes.

- There are two ways to make pulp from wood:
1) mechanically - the wood chips are crushed with water by rotating
grindstones that physically tear the fibres apart. This process is used to make
pulp for less strong paper products such as newsprint;
2) chemically — the wood chips are cooked under pressure in a digester with
water and chemicals (e.g. sodium sulphite) which dissolve the material holding
the fibres together. This used when you need strong paper.

- One tree makes approximately 3077 pieces of A4 paper

- Wood pulp is also used to make rayon, a synthetic fibre used to make clothes

Quick fact: It takes 10 litres of water o make 1 A4 sheet of paper.

Question: How much water does it take to make one standard packet of A4
printer paper (500 sheets)?

Answer: 500,000 litres. This is equivalent to 20% of the water in an Olympic
sized swimming pool.

Chlorine (bleach)

Chlorine is an element and is one of the most commonly manufactured chemicals.
Chlorine is made by passing an electric current through a solution of brine (common
salt dissolved in water).

Chlorine is used to bleach the paper and make it white.

Chlorine is also used in cleaning products (that’'s what makes your eyes water and
your nose sting), and in swimming pools to kill harmful bacteria.
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3. Making paper
- Paper is made in large factories called paper mills. In order to make paper, the wood
pulp is washed, cleaned and sometimes it is bleached to make it white in colour.
- A beating machine turns the clean pulp into pulp slush which is pumped onto a moving
wire screen. As the pulp travels down the screen, water is drained away and recycled.
- The resulting crude paper sheet is squeezed between large rollers to remove most of
the remaining water and ensure the paper is smooth.
- The semi-dry paper is then run through heated dryer rollers to remove the remaining
9

water.

The finished paper is then wound into large rolls, which can be 10 meters wide. A
slitter cuts the paper into smaller, more manageable rolls, and the paper is ready for
use.

The process of making paper uses a lot of energy to power the machines and water to
make the pulp fibres.

v
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Stages in making paper:
1. Trees are cut down for wood
2. Wood is debarked and turned into wood chips
3. Wood is turned into pulp which is further cleaned and refined
4. Pulp is pumped onto a moving wire screen and squeezed
between rollers to remove water

5. Dry paper is wound onto rollers and cut into sheets for use
Source: http://www.wipapercouncil.org/process.htm

Activity: Try making your own paper using old newspaper. Follow the
steps on this website:
http://www.paperonline.org/kiddies/kiddies 3/teachers frame.htm
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4. Packaging
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5. Transport
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Paper is sold in many different forms from large rolls of paper for newsprint to sheets
of cardboard to make boxes, to reams of printing paper for computers and
photocopiers.

All the paper and cardboard products need to be protected from getting wet, dirty or
damaged while they are being transported. For example, large rolls of newsprint paper
are wrapped in up to 6 layers of strong kraft paper with the outer layer being plastic-
coated to stop the paper getting wet.

Activity: Try to make your own packaging. You could try
making some of the packaging boxes on this website
http://www.dtonline.org/apps/menu/app.exe?3&areas%2F2
%2F1%2F0%2F&0 or you could use examples from around
the home.

In Australia, 42% of the paper and paper products used in 2005-06 were imported, with
87% of printing and writing paper coming from overseas. This means that most of the
paper we use in Australia is made overseas and must come to Australia on a cargo
ship and in some cases they come via air freight.

Once they arrive here, they have to be transported around the country in trucks, trains
and vans. The majority of on road vehicles require petrol as do aeroplanes, whilst
ships use fuel oil which is a type of diesel.

All methods of transportation require energy that results in carbon dioxide being
released into the atmosphere.

Transporting large rolls of newsprint
paper.

Source: http://www.tis-
gdv.de/tis_e/ware/papier/zeitung/zeit

Activity: Find out which is the most
environmentally friendly

way of transporting paper from Sydney
to Melbourne? Is it

by car, truck, van, plane, train or
something else?

ung.htm#container

6. Use

>
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Paper is one of the most important and widely used materials with around 7,000
different types, each with a different use.

There are 6 main types: newsprint, printing and writing papers, case-making materials,
packaging papers and boards, household and toilet tissues, and industrial and special
purpose papers.

Activity: How many different types of paper products can you find in your
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school? Which of these paper products can be recycled?

Notes on activity: Paper is used in many different products from printing
paper and note books, to craft materials (e.g. coloured papers, tissue paper,
empty egg cartons etc) and food wrappings (e.g. milk cartons, paper lunch
bags, waxed paper sandwich wrapping) to cardboard boxes and books, to
toilet paper and paper towel.

7. End of life

Once paper has been used, it has three options:

1. it can be reused as scrap paper or around the home

2. it can be collected for recycling to help make new paper or

3. it can go in the rubbish bin and end up in landfill
The best choices are options 1 and 2. These options will make sure that paper has the longest
life possible which will help to reduce environmental impacts.

Activity: Collect you classroom’'s waste paper over a week and then at the
end go through and see what pages have been used on both sides and
what pages could have been used more. Talk about being resourceful and
reducing waste.

What you can do to help save paper:

1. Use both sides and use as much of each sheet as possible. The unused
side can be reused for letters, rough notes, drawings and photocopying.

2. Reuse paper several times before being recycled. For example, reuse
gift wrapping paper, paper bags, envelopes, paper boxes, files, posters
etc. Old newspapers can be reused at home for packaging, cleaning
windows, lining bird cages, cleaning up spills and as garden mulch.

3. Resell, swap or give away unwanted books and magazines.

4. Set up a container for paper recycling at home, the office or at school,
especially next to photocopiers, printers and fax machines.

5. Buy and use paper with recycled content.

6. Remove all contaminants such as staples, string, paper clips, metal foil,
plastic material, sticky tape, latex, food remnants, grit and dirt from
paper before recycling them.
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Figure 11- Usually, to fabricate paperit is necessary to cut down trees. Afterits use, paperis carried into
dumpings {upper scheme). Instead of castitaway an important partofused papercan be recycled. Inthis
wiay, itis necessanyto cut downasmaller quantityof trees and the disposal of paperis also reduced (lower
scheme). The same is valid forother materials such as glass, plastic, metals, etc.

Source: http://www.funsci.com/fun3 _en/paper/paper.htm

Helpful resources

The paper making process: http://www.wipapercouncil.org/process.htm

Webpage on the history of paper and how to make recycled paper at home:
http://www.funsci.com/fun3 en/paper/paper.htm

Useful fact sheet on paper and paper recycling:
http://www.kesab.asn.au/uploads/File/Fact%20Sheets%20-%20Paper¥%20and%20Cardboard.htm
Webpage trying to place an economic value on the role of trees:
http://asgap.org.au/APOL12/dec98-14.html

Australian Bureau of Statistics 2008 Yearbook with facts on the size and composition of the pulp
and paper industry in Australia
http://www.abs.gov.au/AUSSTATS/abs@.nsf/bb8db737e2af84b8ca2571780015701e/DCBED7458
33421 DECA2573D20010C1B0?0pendocument

Essay comparing the properties of hardwood vs softwood trees including growth rates
http://www.collegetermpapers.com/TermPapers/Technology/Hardwood Vs Softwood.shtml
National Geographic article on the oldest known tree in the world:
http://news.nationalgeographic.com/news/2008/04/080414-oldest-tree.html

Information on chlorine and salt: http://www.eurochlor.org/Discoverchlorine

Website on the water used to produce different resources including paper:
http://www.waterfootprint.org/?page=files/productgallery&product=paper

Nets to make different shaped boxes:
http://www.dtonline.org/apps/menu/app.exe?3&areas%2F2%2F1%2F0%2F &0
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Discussion points

- One tree makes approximately 25 reams or 12500 pieces of paper
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- By using recycled paper to make new paper there is a 74% reduction in air pollutions and 35%
reduction in water use.
- For each tonne of paper that is recycled:
o 13 trees are saved
o 2.5 barrels of oil is saved
o 4100kWh of electricity is saved
o]
o]

4 cubic metres of landfill is saved
31,780 litres of water is saved

Questions to ask the students

Q How many times can paper by recycled and why?

A: Paper can only be recycled about five times. This is because each time the paper gets recycled the
fibres that make up the paper get shorter and shorter. This means that after a few times of going through
the manufacturing processes the fibres are too short to stick together so they can’t be used anymore.

Q: If we were to recycle half of the world’s paper, how many acres of forest would we save?
A: 20 million acres of forested land.

Q: Australia uses more than 600,000 tonnes of newsprint alone each year, of which approximately 70% is
made in Australia. If recycling one tonne of paper saves 13 trees, then how many trees could be saved if
we recycled all of the newsprint used in Australia each year?

A: 600,000 x 13 = 7.8 million trees

Q: What services do trees provide for us? How much do you think these services are worth?

A: Trees make oxygen for us to breathe and they act as carbon sinks, soaking up and storing
considerable quantities of carbon dioxide, thus reducing the level of greenhouse gases in the
atmosphere. Trees reduce the water table level and hence reduce soil salinity, which in turn improves the
soil's ability to grow plants. Tree roots hold the soil in place, preventing it from being eroded by rain and
wind, while the canopy softens the impact of rain drops and helps prevent soil compaction. They provide
us with a valuable building material in the form of timber. The value of the oxygen produced by a single,
mature river red gum has been estimated at $120,000 per year. See this website for more information:
http://asgap.org.au/APOL12/dec98-14.html

Q: Given the above discussion on the services provided by trees, how can we make paper without trees
or with far fewer trees?

A: Using recycled paper materials can help reduce the use of trees. For each tonne of paper recycled, 13
trees are saved. In Australia, recycled paper now contributes about half of the fibre used in the production
of all paper and paperboard. Bagasse (sugarcane fibre), hemp, cotton, flax and straw can also be used to
make the fibres (instead of wood fibre) needed to make paper.
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