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CIRCULAR
ECONOMY

|Ideal: nothing goes to

waste
Organic cycle

Technical cycle

ellenmacarthurfoundation.

org/

Linear Economy

Circular Economy

Take Make Dispose

Recycle

Image credit: Sirajum Munir Galib, from Rethink the Bins

=






-

Nt
g @ =P
&)
/) Image credit: Benny Liu on Unsplash



RECYCLABLE

O VS The downward trend in the
percentage of plastic that
RECYCLED gets recycled
9%
® Science 8.4%
)
Technology 4.4%

® Economics

I 2.9%

2015 2017 2018 2019
*No data for 2016

Image credit: Sirajum Munir Galib, from Rethink the Bins
Data from the Plastic Pollution Coalition, 2018
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WHAT'S IN
YOUR PHONE?

Plastics
®* Metals

® Ceramics

Glass

Metric tons of material in 130 million cell phones

2,000
Copper

2,500

Ceramics and glass
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Silver

\

Gold

N 9,000

Plastics

Data from Vaclav Smil, Making the Modern World.

Image credit: Janine Milstrey, from Material Value



ELEMENTS OF A SMARTPHONE

ELEMENTS COLOUR KEY: @ ALKALI METAL @ ALKALINE EARTH METAL
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Indium tin oxide is a mixture of
indium oxide and tin oxide, used
in a transparent film in the screen
that conducts electricity. This allows
the screen to function as a touch
screen.

The glass used on the majority of
smartphones is an aluminosilicate
glass, composed of a mix of alumina
(ALLO,) and silica (SiO,). This glass
also contains potassium ions, which
help to strengthen it.

A variety of Rare Earth Element
compounds are used in small
quantities to produce the colours
in the smartphone’s screen. Some
compounds are also used to reduce
UV light penetration into the phone.

The majority of phones use lithium ion batteries,
which are composed of lithium cobalt oxide as a
positive electrode and graphite (carbon) as the
negative electrode. Some batteries use other
metals, such as manganese, in place of cobalt.
The battery’s casing is made of aluminium.

Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence
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OELECTRONICS

Copper is used for wiring in the
phone, whilst copper, gold and silver
are the major metals from which
microelectrical components are
fashioned. Tantalum is the major
component of micro-capacitors.

Nickel is used in the microphone as well
as for other electrical connections. Alloys
including the elements praseodymium,
gadolinium and neodymium are used
in the magnets in the speaker and
microphone. Neodymium, terbium and
dysprosium are used in the vibration unit.

Pure silicon is used to manufacture
the chip in the phone. It is oxidised
to produce non-conducting regions,
then other elements are added in
order to allow the chip to conduct
electricity.

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

Magnesium compounds are alloyed to make
some phone cases, whilst many are made
of plastics. Plastics will also include flame
retardant compounds, some of which contain
bromine, whilst nickel can be included to
reduce electromagnetic interference.

ympoundchem | Facebook: www.facebook.com/compoundchem
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Energy cost of various materials, gigajoules per ton
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Image credit: Janine Milstrey, from Material Value

Data from Vaclav Smil,
Making the Modern World.







URBAN MINING

®* 0.03 grams of Au per

phone

® Phone weighs 0.5 pounds

Two ways to extract an ounce of gold

0.25 tons

2-90 tons‘7\ (1,000 phones)
of gold ore <
'\

Image credit: Janine Milstrey, from Material Value



Electronic Product Lifecycle Overview

PHASE 1 - MANUFACTURER PHASE 2 - CONSUMER

Linesr Material Flow
Circular Material Flow
Scrap Material Flow

N RBA Circular Material Flow Model <
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PHASE 3 - RECYCLER

Recovered
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“Ideally, electronics

manufacturers will

become vocal advocates

of the circular economy.”

Julia Goldstein, Material Value

“To protect the Earth’s finite resources, we're also
challenging ourselves to one day end our
reliance on mining altogether. In the spring of

2017, we made public our commitment to using

only recycled and renewable material in our

products.”

Apple, Inc., Material Impact Profile

report, 2019
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, Li ® Glass
e Cu ® Plastics
®* Nd, Pr, Dy ® Paper
® Sn * Steel

®* Ta

Risks: supply, environment, social
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\\BDU]E% 3D In-Depth Community  Blogs Events Awards AboutUs w §

ing the 3D InCites Sustainability Award, given to a company that sets an

ASE GROUP

Deborah Knuckey, Managing




( * Resource Guide: juliagoldsteinauthor.com /resource-guide
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https://juliagoldsteinauthor.com/resource-guide

dsteinauthor.com

ulia@jlfgoldstein.com



https://jlfgoldstein.com/
https://juliagoldsteinauthor.com/

	Consumer electronics and the circular economy�
	Smaller, faster, cheaper�
	Why should you care?
	About Julia
	Smaller, faster, cheaper�
	Circular economy
	Triple Bottom Line
	greenwashing
	Recyclable �vs �recycled
	conflict minerals
	Smaller, faster, cheaper�
	What’s in your Phone?
	Slide Number 13
	The Energy cost of materials
	Slide Number 15
	A closer look at mining
	Urban mining
	Slide Number 18
	Smaller, faster, cheaper�
	The needle is moving
	top priority materials
	Who’s on board? HP
	Evaluating progress
	Commitments
	Any questions?

