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Raw Materials- Expedition

Project was part of the BMBF-funded
~Raw Materials Expedition™ in the
Science Year 2012: Project Earth — Our Future
Project partner: Wuppertal Institute
Targeted at young people aged 14-19
Campaign included:
- consumer studies based on

- dialoge forum with students
- polls and surveys in households and

schools
development of teaching material

- teaching in schools
- teacher workshops

- Collection of mobile phones
Mobile phones as representatives for ICT
(Information and communications technology)
(netbooks, tablets, laptops etc.)



Worldwide
6.4 billion
mobile phone

lines;
Mobile
800 000 phones sold
A mobile per year: 1.7
Repril : telephones billion
1973: First
mobile

phone call Q



In 2015 more than 1.4 billion smartphones were sold

In Germany, estimated ~ 100 million unused mobile
phones are being stored in drawers...
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Chris Jordan:
Intolerable Beauty: Portraits of American Mass Consumption (2003 - 2005)




Connection...

... between mobile phones and

raw materials ?




Raw materials in
everyday life ...

Why mobile phones?

many people use mobile phones

98% of persons over 14 years use a
mobile phone in Germany

commonly just 18-24 months in use
used old phones end up in drawers
Recycling-rate 3-10% worldwide

more than 60 materials are used in a
mobile phone

more than 30 metals are used in a
mobile phone

Mobile phones are composed of
about 50% plastics, 30% metal; 20%
glas and ceramics (average values)



Early xxth century: Only a few elemets were used routinely in industrial scale
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Routinely used elements

Rarely used elements

Period system in the early xxth century




Only one century later ...

We use nearly every element and many of them can be found in ourcell phones!

Lanthanaide: - Pr-Pm sm|Eu|Gd|[To|Dy[Ho [ Er [Tm | ¥b | Lu

Actinide: |Ac [ Th|Pa| U | Np | Pu [Am|Cm | Bk | Cf | Es | Fm | Md | No | Lr

One century later




Disassemble the mobil phone and fill in the blanks

Which parts do you find?
What could these parts be made out of
(material)?

Please disassemble the phone CAREFULLY -
and remember how you did it, at the very end

you will need to reassemble it
7
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An average smartphone

weighs about 100 g

-> more raw materials will be

needed

-> 2015: ~ 1.48 billion
-> 2020: ~ 1.84 billion

7.4 billion world population

More than 7 billion mobile

phone lines
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What a mobile phone is made of

Materials in a mobile phone

B plastic
glass and ceramics

B metals

average values




logical backpack

average values

Ecological backpack ~ 75,5 kg

murban mining
M production
Muse

M disposal

All energy used by
mining, production, us
and disposal is called
»the ecological
backpack™ of a product.
The backpack of an
average smartphone of
a weight of ~ 100 g i
about 75.5 kg.




Take out the rocks/minerals and name them using the quiz

Use the playing cards or the handout (and your smartphone as

searching tool) to answer the following questions:
1. Which element/resource is the rock a representative for?

2. What usage does it find in the mobile phone?
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Case: Plastic

Touchscreen:

Indium

Contacts:
Copper

Speaker: d
Rare earth

LED: Galli{
-~
= N

Screws:

Display: Silicon

o

Colours in the display: severy

SIM-contacts: gold

——
ore A~

Battery: Lithium and cobalt

Isolation in antenna and

capacitors: Clay material

Circiut board:

3 s Gold
Copper, silver, titanium,

Capacitor: Tantalum

Contacts:

Covers:

Aluminium,
magnesium

Wires and

circuit board:

Copper

Magnets in the

microphon,

speaker and

camera:

Neodym

palladium, chromium, beryllium,

zZirconium

Solering: Tin




40 mobile phones

DANGER
Acid



etals per mobile phone:

per 9g
lver 0,25 g
old 0,024 g
alladium 0,009 g

n 2015, 1.5 billion smartphones were sold
.15 billion $ worth of gold, silver, palladium

t copper 280 t silver 42 t gold 9 t palla

gh estimations only!

And... how many mobile phones are in circulation?
—




pens when you leave it in the drawe

Recycling is an important source for material!

By recycling 100 million mobile phones, approximately 7 500 pounds of gold

could be recovered
hazardous substances can be removed
important materials can be recovered

aw materials are not available eternally!

90% of the value of a mobile phone can be reu
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> 50 %
>25-50 %
>10-25 %
~1-10 %
<1%

Recycling rates







Environmental damage

Social problems in the countries of origin

High energy consumption

-> energy savings recycling vs. primary production:

aluminium 95%, silver 96%, palladium 95%

Consumption of exhaustible raw materials



Europa 43 kg person/day
North America 88 kg
Africa 10 kg

If we continue like this, in 2030 we need 2 x Earth

to cover our current needs

Wikipedia.de
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