ELEMENTS OF A SMARTPHONE
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Indium tin oxide is 2 mibduwre of
indum oxide and tin oxide, used
in a tarsparent film n the screen
that conducts electricity. This allows
the screen to function as a toucdh
sreen.

The glass used an the majority of
smartphones 5 an aluminosilicate
glass compaoasedof amix of alumina
ALOJ and silica (SIO;) This glass
also contains potassium lons, which
help to strengthen it

A variety of Rare Earth Element
compounds are used In smal
quantties to produce the colours
m the smartphaone's screen. Some
compounds are also used  reduce
UV light penetration into the phone.
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OELECTRONICS

Copper is used for wiring In the
phone, whilst copper, gold and silver
are the major metals fromm which
microelectrical components are
fashioned. Tantalum is the major
compaoanent of micro-capadtors

Nucked is used inthemicr ophaone and other
elecirical comnecnons. Praseodymium,
gadoinium and neodyrmium compounds
are used in the magnets i the speaiesr
and micophone. Neodymum, terbium

ard prosium compounds are used n
the v N U

Pure silicon Is used to manufacture
the chip in the phone. It is axidised
to produce non-conduding regions,
then other elements are added in
order ta allow the chip to conduct
slecricity.

Tin & lead are used to soilder
electronics in the phone Newer lead-
free solders use a mix of tin. copper
and siver.

@ -2 0cEeN @ _ArTHANDE

The majority of phones use ithium ion batteries, Magnesium compounds are alloyed to make
which are compased of iithium cobaltoxide as a some phone cases, whist many are made
positive electrode and graphite carbon) as the of plastics. Pastics will also indude flame
negative dectrode. Some batteries use other retardant compounds, some af which contain
metals, such as manganese, in place of cobalt. bromine, whilst nickel can be included to

The battery's casing is made of aluminium. reduce electromagnetic interference.

Source: Compound Chemical



ARSENIC 100 China, Chile, Mexico

COLUMEBIUM (niobium) 100 Brazil, Canada, Germany
GRAPHITE 100 Mexico, Canada, China, Madagascar
MAMNGAMNESE 100 South Africa, gabon, France, Brazil
MICA, sheet (natural) 100 India, Brazil, Finland, China
STRONTIUM (celestite) 100 Mexico, Germany
THALLIUM 100 Belgium, Canada, United Kingdom
YTTRIUM 100 China, United Kingdom, Hong Kong, Japan, France
BAUXITE & ALUMINA Qg9 Australia, Jamaica, Guinea, Brazil
GEMSTOMES 98 Israel, India, Belgium, United Kingdom
FLUORSPAR 92 China, South Africa, Mexico
TUNGSTEN 87 China, Germany, Bolivia, Peru
TIN 84 Brazil, Bolivia, Indonesia, China
COBALT 82 Zambia, Norway, Canada, Zaire, Finland
TANTALUM 80 Australia, Germany, Canada, Thailand
CHROMIUM 78 South Africa, Turkey, Zimbabwe, Russia, Finland
POTASH 74 Canada, Belarus, Germany, Israel, Russia
BARITE 65 China, India, Mexico
] [ ] IODINE 62 Japan, Chile
MNICKEL 61 Canada, Norway, Australia, Dominican Republic
e I a n C e I n ANTIMONY &0 China, Mexico, South Africa, Hong Kong
STOME (dimension) 57 Iltaly, Spain, India, Canada
PEAT 55 Canada
MAGNESIUM COMPOUNDS 50 China, Canada, Mexico, Greece, Austria
ASBESTOS 4B Canada
FINC 41 Canada, Mexico, Peru, Spain
DIAMOND (dust, grit & powder) 36 Ireland, China, Russia
SELENIUM 33 Canada, Philippines, Japan, Belgium, United Kingdom
SILICON 33 MNorway, Brazil, Canada, Russia
GYPSUM 30 Canada, Mexico, Spain
PUMICE 29 Greece, Zaire, Turkey, Ecuador
ALUMINUDN 25 Canada, Russia, Venezuela, Brazil
CADMIUM 21 Canada, Mexico, Belgium, Germany
IROM & STEEL 21 European Union, Canada, Japan, Brazil, South Korea
NITROGEN (fixed), AMMONIA 20 Trinidad & Tobago, Canada, Former Soviet Union, Mexice
IROM ORE 18 Canada, Brazil, Venezuela, Australia, Mauritania
SULFUR 18 Canada, Mexico
CEMENT 17 Canada, 5pain, Greece, Venezuela, Mexico
LEAD 15 Canada, Mexico, Peru, Australia
SALT 15 Canada, Mexico, Bahamas, Chile
SODIUM SULFATE 15 Canada, Mexico
VERMICULITE 15 South Africa
MICA, scrap & flake (natural) 10 Canada, India
PERLITE 8 Greece
COPPER ] Canada, Chile, Mexico
Source- USGS RARE EARTHS 2 Australia
" LIME 1 Canada, Mexico




Import
Reliance
In 2018

Source: USGS

Commodity

ARSEMNIC (trioxide)

ASBESTOS

CESIUM

FLUCORSPAR

GALLILIMN

GRAPHITE (natural)

INDILUM

MANGAMNESE

MICA (sheet, natural)

MEPHELIME SYEMNITE

MNMIOBIUM (columbiumm)

RARE EARTHS (compounds and metals)®
RUBIDILIM

SCANDIUM

STROMTIUM

TAMNTALUM

THORILIM

WAMADILINM

GEMSTOMNES

BISMUTH

YT TRILIM

POTASH

TITANIUM MINERAL CONCENTRATES
DIAMOMD (dusts, grit and powder)
AMTIMOMNY (oxid e?

ZIMNC

BARITE

RHEMILIM

STOME {dimension])

TIN

ABRASIVES, fused aluminum oxide {crude)

ABRASIVES, silicon carbide (crude)
BALIXITE

TELLURILUIM

TITANMIUM (sponge)

PLATIMNLUIM

CHROMILIM

PEAT

GARMET (imdustrial)

SILVER

COBALT

MICKEL

GERMAMIUNM

12DINE

IROMN OXIDE PIGMENTS {natural
IROMN OXIDE PIGMEMNTS {synthetic)
LITHILU M

TUMNGSTEM

ALLENATMILIN

MAGMNESIUM COMPOUMNMDS

AL LM A

SILICOMN

PALLADILIM

COPPER

VERMICLULITE

LEALD

PUMICE

SALT

MICA (scrap and flake, natural)
PERLITE

BROMIME

CADMIUM

MAGMNESIUM METAL

IRCN and STEEL

Major import sources {2014-17)*

Morocco, China, Belgium
Brazil, Russia
Canada
Mexico, Vietnam, South Africa, China
China, United Kingdom, Germany, Ukraine
China, Mexico, Canada, Brazil
China, Canada, Republic of Korea, Taiwan
South Africa, Gabon, Australia, Georgia
China, Brazil, Belgium, Austria
Canada
Brazil, Canada, Russia, Germany
China, Estonia, France, Japan
Canada
Europe, China, Japan, Russia
Mexico, Germany, China
Brazil, Rwanda, Australia, Congo (Kinshasa)
India, United Kingdom
Austria, Canada, Republic of Korea, Russia
India, Israel, Belgium, South Africa
China, Belgium, Mexico, Republic of Korea
China, Estonia, Japan, Republic of Korea
Canada, Russia, Belarus, Israsl
South Africa, Australia, Canada, Mozambigue
China, Ireland, Republic of Korea, Romania
China, Thailand, Belgium, Balivia
Canada, Mexico, Paru, Australia
China, India, Mexico, Morocco
Chile, Germany, Belgium, Poland
Brazii, China, I'Elralﬂ,r, urkey
Indonesia, Malaysia, Peru, Bolivia
China, France, Hong Kong, Canada
China, Netherlands, South Africa, Romania
Jamaica, Brazil, Guinea, Guyana
Canada, China, Garmanmy
Japan, Kazakhstan, Ukraine, China,
South Africa, Germany, United Kingdom, Italy
South Africa, Kazakhstan, Russia
Canada
Australia, India, South Africa, China
Mexico, Canada, Peru, Republic of Korea
Morway, China, Japan, Finland
Canada, Norway, Australia, Russia
China, Belgium, Germany, Russia
Chile, lapan

prus, spain, France, Austria
China, Germany, Brazil, Canada,
Argentina, Chile, China, Russia
China, Bolivia, Germany, Canada,
Canada, Russia, United Arab Emirates, China
China, Canada, Australia, Brazil
Australia, Brazil, Suriname, lamaica
Russia, Brazil, Canada, China
South Africa, Russia, ltaly, United Kingdom
Chile, Canad’a, Mexico
South Africa, Brazil, China, Zimbabwe
Canada, Mexico, Republic of Korea, India
Gresece, lceland, Mexico
Chile, Canada, Mexico, Egypt
Canada, China, India, lapan
Greece, Mexico, Turkey
Israel, Jordan, China
Canada, Australia, China, Belgium
Israel, Canada, United Kingdom, Mexico
Canada, Brazil, Republic of Korea




Electric
Vehicles

RARE EARTH ELEMENTS

GRAPHITE/GRAPHENE 70%

56%

COBALT 36%

B0%

Solar
Panels

China’s Control and Influence over Worldwide Mineral Production for Renewable Technology

Smartphones

GALLIUM

GRAPHITE/GRAPHENE 70%

41%

RARE EARTH ELEMENTS 80%

GRAPHITE/GRAPHENE 70%

59%

41%

Wind
Turbines

GRAPHITE/GRAPHENE 70%

56%

COBALT 36%

Source: Foreign Policy Magazine
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Satellites

RAREEARTH ELEMENTS 80%

COBALT

365%

Semiconductors

GALLIUM 94%

RARE EARTH ELEMENTS 80%

GRAPHITE/GRAPHENE T0%

41%




