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Enriching lives, opening minds.

Why the metals in your smartphone matter

By the end of this session, you will know:

* Which metals are hidden inside a smartphone, and what
are they used for.

* Where do the metals in our smartphones come from.

« What about the recycling rates.

« Simple actions you can take to reduce the impact of your
smartphone use.
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Life is centered around
the smartphone

S P T

A — = ‘ \ Why the metals in your
e ' smartphone matter

60.4 % of the global
population owns a
smartphone

* Everyday essential: Smartphones are
used for everything from banking to
navigation, making them indispensable.

R AT SR N

« Hidden complexity: Dozens of
supply chains converge in one
pocket-sized device.

IS T A s

Between 1.2 and 1.4 billion
smartphones are produced
every year

* Resource intensity: Manufacturing one
device requires the extraction and
processing of vast amounts of raw
material.

* Environmental impact:
Mining and processing these
metals consume energy, emit
CO2 and can harm
ecosystems.

Limited recycling: Many of
these metals are barely
recovered, leading to growing
demand for resources.

5G networks will cover
65 % of the global
population by 2025
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Life is centered around
the smartphone
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A typical smartphone
weighs around 110 g.

What does this

Yet, producing its 50+
metals requires moving
about 143.4 kg of ore

and waste rock.

This is roughly the
weight of two average
adults.
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Touchscreen and Display
In, Si, Sn, La, Pr, Eu, Gd

Tb, Dy
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Components and metals

\

Circuit Board

Ag, Au, Cr, Cu
Pd, Si, Ta, Ti
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Metals contained in Smartphones
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Statistics

Average composition
of smartphones (left);
contents of 12 metals
(right, ordered by
descending values).

These 12 of the 53
metals make up

97 % of metal value
of 1.11 € in total
(prices averaged -
over first half of
2020)

m Metals

m Plastics
Others

Composition of
smartphone (% of
weight)

m Display and Glas

.Cu

i

Metal content

D0ltg ————

0,0019g ——

661g —

2,60 g

9,27 g

7,24 g

0,0005 g

0,21¢

6,68 g

0,04 g

0,64 g

Metals value

\

) 13 %

15989 —

*in % of total metal value of 1,11 €
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CANADA
Potassium

MEXICO
Silver

Leading sources of mineral commodities used in mobile devices
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Number of mineral commodities
produced that are used in mobile
devices, for which a country was
a leading source
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Elements

Silicon Molybdenum Terbium

Si Mo B

Nickel Magnesium Aluminum

Ni Mg Al

Lithium

Li

Au Cu

Cobalt

Co

Manganese

Mn

Praseodymium

Pr

Click each element to
find out more
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Silicon

Silicon

Si

Smartphone part(s)

Chip and Screen glass

AIA Amount in smartphone

Projected Demand
/5% Increase by 2030
+29 %
Found Primarily
N/A

’*u Identified as a Clean

\#” Energy Metal?
Yes

—=; Fun Fact

Silicon is the main component of
sand. Chips are therefore made
of sand and make your mobile

phone smart.
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Molybdenum

Molybdenum

Mo

Smartphone part(s)

Screen

AIA Amount in smartphone

— 0.02g

Projected Demand
/5% Increase by 2030

+13 %

Found Primarily
1.China 2. USA 3. Peru

’*u Identified as a Clean

\#” Energy Metal?
Yes

—; Fun Fact
It only melts at temperatures
above 2600 °C — three times as

hot as molten lava.
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Terbium

Terbium

B

Smartphone part(s)
Vibration unit, liquid
crystal display

A1/ Amount in smartphone

= Not Available

Projected Demand
/5% Increase by 2030
’ 195 % - 434 %
Found Primarily
@ 1. China 2. Vietnam 3. Brazil &
Russia
& .. ldentified as a Clean
U’} Energy Metal?
Yes — for battery and wind

—} Fun Fact
Rare earth metals are a key

component of the green energy
transition helping to support
magnets, turbines, and EVs.
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Nickel

Smartphone part(s)
Microphone, Casing,
Connections, Battery

A|A Amount in smartphone

Projected Demand
/5% Increase by 2030
31 %

Found Primarily ,
1. Australia 2. Indonesia 3. Brazil
& Russia
& .. ldentified as a Clean
U’} Energy Metal?
Yes

—=; Fun Fact

Nickel supplies four critical
demand sources: stainless steel,
electroplating, superalloys and

now batteries.
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Magnesium

Magnesium

Mg

Smartphone part(s)
Casing

AIA Amount in smartphone

Projected Demand
/5% Increase by 2030
5.3 %

Found Primarily
1. Russia 2. China 3. Slovakia

’*u Identified as a Clean

\#” Energy Metal?
No

—=; Fun Fact

Magnesium burns so intensely
and brightly that it was one used
to make flashbulbs for

photography.
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Aluminum

Aluminum

Al

Smartphone part(s)
Casing

AIA Amount in smartphone

— 31149

Projected Demand
/5% Increase by 2030
17.7 %

Found Primarily
1. China 2. India 3. Russia

’*u Identified as a Clean

\#” Energy Metal?
Yes — electricity networks

=} Fun Fact

Aluminum has many uses and
fills markets where steel is too
heavy or copper is too

expensive.

i\

Institute of
Mineral
Resources
Engineering



Gold

Smartphone part(s)
Microelectrical
components

A|ZA Amount in smartphone

— 0.014g

Projected Demand
/5% Increase by 2030
9.4 %

Found Primarily
1. Australia 2. Russia 3. South
Africa

’*u Identified as a Clean

\#” Energy Metal?
No

=] Fun Fact
Gold is soft, which makes it ideal for
microelectrical contacts in

smartphones. A single gram can be
drawn out into a 2 km long wire.
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Copper

Smartphone part(s)
Wiring

AIA Amount in smartphone

Projected Demand
/5% Increase by 2030
19 %
Found Primarily
1. Chile 2. Australia 3. Peru

’*u Identified as a Clean

\#” Energy Metal?
Yes

—p; Fun Fact
The Bronze Age was launched by

— Cu, but its role in driving global
electrification over the next 20
years will be key to achieving the

Energy Transition.
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Lithium

Lithium

Li

Smartphone part(s)
Battery

AIA Amount in smartphone

Projected Demand
/5% Increase by 2030
486 %

Found Primarily
1. Chile 2. Australia 3. Argentina

’*u Identified as a Clean

\#” Energy Metal?
Yes

—; Fun Fact
The consumption of no metallic
element has accelerated as fast

as lithium.
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Cobalt

Cobalt

Co

Smartphone part(s)
Battery

A|ZA Amount in smartphone

Projected Demand
/5% Increase by 2030
29 %
Found Primarily
1. Congo 2. Australia 3.
Indonesia
& .. ldentified as a Clean
(34 Energy Metal?
Yes

—r Fun Fact
‘Cobalt’ comes from ‘Kobold’ —

miners used to believe that the

mountain spirit cursed ore because it
could not be used and gave off toxic
flumes when smelted.
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Manganese

Manganese

Mn

Smartphone part(s)
Battery

A|A Amount in smartphone

Projected Demand

/5% Increase by 2030
416 %

Found Primarily
1. South Africa 2. Australia
3. Brazil
& .. ldentified as a Clean
U’} Energy Metal?
Yes

=] Fun Fact
Some types of steel, such as

Hadfield steel, contain up to 13 %
manganese. This hard steel is used
in excavator shovels and railway
points.
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Praseodymium

Praseodymium

Pr

Smartphone part(s)
Speakers, Microphones

7T7§| Amount in smartphone
= NA

Projected Demand

/5% Increase by 2030
195 %

Found Primarily
1. China 2. Vietnam
3. Brazil
’*u Identified as a Clean

\#” Energy Metal?

Yes
=) Fun Fact
It is combined with neodymium to

create powerful magnets used in
wind turbines, and it gives glass a

bright green or yellow tint, as found
in sunglasses and welding visors.
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Replacing an intact

smartphone

Global Smartphone Replacement Rate by Region:

N0V i 2 i 7 7 A i — == North America
50% P == Western Europe

40%

== Asia Pacific

The smartphone

replacement cycle in s 7
the US has extended to 200 = o
= Total

10%
G e e o

2.6 years in 2025

2008 2010 2011 2012 2013 2014 2017 2019 2021 202 2022 2024 2026 2027 2028

After declining at the
beginning of the
2010s, the average
selling price has been
rising again since
2016, thus offsetting
the falling sales
figures.

In 2011, the replacement
rate was about 66 %.
This means that two-

thirds were replaced, so

the average usage time
was 1.5 years.
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Extending the life of a
smartphone

' Click here to see how
high Recycling rates

are ﬂ
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Why is it important to
extend the life of a
smartphone?

The longer a technical
product remains in use,
the more sustainable it
becomes.

Political initiatives in the EU

[f) Strengthen consumer rights

@ Establish European standards
for devices.

L.) Provide knowledge about
& & device maintenance and repair.

2\ Provide financial incentives for
N repairs.

ngi! Make repair services accessible.

¢|¢ _A clear distinction between
~ _contracts and devices, as well as
innovative bonuses for contract
-~ extensions, such as battery or
display replacement.
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Recycling rates of a smartphone

@ > 50% RECYCLE RATE (@ NON-METAL (OR RECYCLE RATE UNKNOWN)

O ELECTRONICS

COLOUR KEY: @ <» RECYCLE RATE 1-10% RECYCLE rRATE @ 10-25% RECYCLE raTE @ 25-50% RECYCLE RATE

SCREENO—

0o

TOUCH: INDIUM TIN OXIDE
Used in a transparent film over

WIRING & MICROELECTRONICS

Copper is used for wiring. and for
micro—electrical components along

the phone’s screen that conducts
electricity. This allows the screen to with gold and silver. Tantalum is
function as @ touch screen. Thisis ) the major component in micro-
the major use of indium. pp—— capacitors.
GLASS! ALUMINA & SILICA MlCRDPHONES & VIBRATIONS D
©On most phones the glass is Nickel is used in the microphone
aluminosilicate glass. 8 mix of and for electrical connections.
aluminium oxide £ silicon dioxide. Rare earth element alloys are used
It also contains potassium ions in magnets in the spe‘?ker and
which help strengthen it. microphone. and the vibration unit.
*
COLOURS: RARE EARTH METALS THE SILICON CHIP ’ 7\ B
‘Avariety of rare earth metal- pure silicon is used (© manufacture o
containing compounds are used the chip, which is then oxidised to “7
to help to produce the colours in produce non-conducting regions. y / [
a smartphone’s screen. some 0 Other elements are added to allow / //
these compounds are also used the chip to conduct electr icity- ) S ]
to help reduce light penetration G R
m;grtt‘:wes"::hm‘e' 2‘%"“30‘”&"“ -t;'?m @ CONNECTING ELECTRONICS \ 7 77 Z ﬁ
jccur © nly in the /, ™
garth's crust, but often at levels to0 Tin & lead were used in older Y // ¢
low to be economically extracted. solders: newer. jead-free solders \ / /
use a mix of tin. copper & silver. ) \ // A i/
BATTERY O— _0 CASING | - &
9@ Moit phones use lithium ion patteries, comp?jsed Magnesmntalloy is ';‘cf‘:IEd to make:omfe l?hoz‘e o@ J ) 3
of lithium cobalt oxide as a ositive electroge cases, whilst many others are made © plastics, /'k.
and graphite (carbon) as the E\egative electrode. which are carbon-based. plastics will also include
sometimes other metals, such as manganese, are flame retardant compounds, some of which contain
bromine, whilst nickel can be induded to reduce

cobalt. The battery casing is often

f
made of aluminiurm. electromagnetic interference.

| Facebook: www.facebook.cumi‘compound(hem @@

© COMPOUND INTEREST 2015 AWWW.COMPOUNDCHEM.COM | Twitter: @compnundchem
A(mbutior—Non(ommEr:ial—hoDerwat‘v\.'es licence.

..
DN //4//4/4/////% )

NC MO

This graphic is shared under a Creative Commans
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The problem of low
recycling rates

Challenges

* Most metals in smartphones are
not recycled at the end of their
life cycle.

RECYCLING RATES OF SMARTPHONE METALS

SCREEN O

O ELECTRONICS

%o 00
© 00 * Rare earths have a

00 0006 7 :

00 000 7| : recycling rate of less than
ggg b 444 ‘ 1%, despite their high

0 7% 00 relevance.

BATTERY O O CASING

00

+ Main problems: lack of
return, inefficient processes
and economic barriers.

Smartphones are
considered unused ‘urban
- mines’ with high raw
“material potential.
Growing scarcity is likely to
-drive innovation in recycling
technologies.
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Erasmus+

Enriching lives, opening minds.

Key takeaways

/ @ A smartphone is a global product — its materials come from nearly \

every continent.

More than 50 metals are hidden in a device weighing just 110 g.

c’\, Recycling rates for many Metals are below 1 %, especially rare
< earths.

Extend device lifespans — keeping devices longer in use reduces
resource demand.

\ @ Return old devices — they are valuable urban mines.
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