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If materials are the butld'irrg blocks of a g'reene'r-wo-'r-td"'
ploneerlng scientists and engineers who work with thoSe
: _materials are its archltects -
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2o Designing Ways'to meet the yyorld’s eﬁergy nj_,e.e":ds‘.
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0 Unlocklng the potentlal of nanomaterlals
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Intense curlosny%nd |nnovat1ve,th|nk|ng are at the core of

.each‘new development, and Goodfellow is’proud to support

the efforts of all those who strive to make the Earth a bet‘ter
: place :
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For more than 50 years, Goodfellow — leading global supplier of metals,
alloys, ceramics, glasses, polymers, compounds, composites and other
materials.— has been ahead of the market in product innovation.

Our latest initiative, Goodfellow Green Production, uses environmentally
sound products and processes to conserve energy and natural resources.
The materials which are part of Green Production include those which
are lbio-based, biodegradable and/or non-toxic as well as those which are
renewable, recyclable and designed to save energy through inpovative

design.

s Fuelling Innovation, Fostering
Sustainability

We understand it can be difficult to find the right balance between
product quality and reducing your carbon footprint. This is why we’ve
developed a range of materials.that do just that, so you can focus on
your research and design projects without compromising on quality.
Access to our ‘Green Production’ materials often serves as a creative

catalyst for innovative applications. Such materials.include:

&>

Lightweight foams and Bio-based and biodegradable
honeycombs-that reduce -energy polymers derived from renewable
requirements while retaining the resources
physical characteristics of the
material

7

Ceramics that are non-toxic Composites that decompose
naturally without leaving a trace

=Ly

“Green” graphene produced by a Lead-free solder that can
unique, chemical-free process allow the joining.of traditionally
challenging materials; without flux
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Meet our
‘Green Production’
Materials

We know how important it is to reduce your carbon footprint,
so we'’ve developed a range of specialist materials in these
‘Green Production’ categories.
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“Green” Graphene =we g, >t T C-Solder

. )
FACTS: S, | FACTS >
Just one atom thick, a gram of Graphene can cover an = R : : _ . . =5
entire football field. " : C-Solder contains no lead, a highly toxic metal. p———
At room temperature, it can conduct electricity faster than It allows the formation of mechanically strong bonds
'5 any other known substance and 250x better than silicon. : between materials previously difficult or impossible to
l securely join.
! 4
Applications: Heat-spreading solutions such as heat sinks, ' . A 3 - - -
indoor solar cells, display screens and various medical, chemical D . \-\ Applications: Securely joins carbon materials in carbon-carbon
and industrial processes. - h : Vil arrangements as well as carbon to metals, ceramics and glass
: e g - materials.
Green production process: Thanks to a redesigned and _ : s ' ) _
innovative production process, ultra-pure “green” Graphene is s ; o . L. Green production process: .
made by converting Methane, a powerful greenhouse gas, into an ; i . Innovative tin-based, flux-free, low-temperature C-Solder is made
environmentally friendly product. This rapid and highly scalable - e without lead.
production method promises to make readily available
to a wide range of industries. -
Click here for . Click here for
more information N more information



http://www.goodfellow.com/E/GR00-Graphene.html
http://www.goodfellow.com/E/C-Solder.html

Biopolymer

Applications:
Due to its biodegradabilitéa_nd biocompatibility,
Polyhydroxybutyrate gPH ) is used for single-use
~ plastic items such as
_ ' surgical stitches, pins, packaging and carriers for
* drug delivery.

Green production process

PHB is the simplest and most common

representative of the PHA class of natural
olyesters, which are derived from bacterial

ermentation. Microorganisms synthesise IEI(-)II esters
s can

in nutrient-deficient conditions and these
then be harvested.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

and characterised in 1925 by French
microbiologist Maurice Lemoigne.

It decomposes whether exposed to
soil, compost or marine sediment.

| Click here for
e more information

ood containers and utensils,

Polyhydroxybutyrate was first isolated
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Cellulose Acetate

ApPIications:

Cellulose Acetate is used as a film base in
photography and X-ray films, a component in
some adhesives, a frame material for eyeglasses,
in high-absorbency products such as diapers and
surgical products, and as a filter.

Green production process:

Cellulose Acetate is a non-petroleum-based
lastic that is made from natural cotton and wood
ibres, both renewable resources that are also

biodegradable.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

In 1903, the first soluble forms of
Cellulose Acetate were invented by
Arthur Eichengrun and Theodore
Becker.

Used for graphic purposes and
photography since about 1940,
Cellulose Acetate films were
introduced as a replacement for the
highly flammable celluloid film and
became a base for magnetic tape.

Clic_k here fo_r
more information
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Poly L lactic acid
Biopolymer

Polyhydroxyalkaonate
Biopolymer
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Click here for
more information

Click here for
more information



http://www.goodfellow.com/E/Polyhydroxybutyrate-Biopolymer-Polymer.html
http://www.goodfellow.com/E/Cellulose-Acetate.html
http://www.goodfellow.com/E/Poly-L-lactic-acid-Biopolymer-Polymer.html
http://www.goodfellow.com/E/Polyhydroxyalkaonate-Biopolymer-Polymer.html

Click here for P e R | i - Click here for
more information T T TN - more information



http://www.goodfellow.com/E/Honeycomb.html
http://www.goodfellow.com/E/Foam.html

Click here for
more information

Metals

FACTS:

Metals can be recycled over and over
again without degrading their properties.
This enables the preservation of natural
resources while using less energy in
comparison to producing new materials or
mine extraction.

The use of secondary lead slashes CO,
emissions by 99%.

Click here for
more information

Applications: Soda lime glass, the
most common glass, is used in the
electrical field as a high-voltage
insulator, in packaging or food and
beverage industries as bottles and
containers, in scientific applications
for supplies like petri dishes,

in architectural applications as
windows, and in consumer goods.

Green production process:
Because it can be softened and
remelted numerous times, soda lime
glass is ideal for recycling. Recycling
not only reduces the demand on

raw materials, but also requires less
energy than creating it new.

Applications: Some of the most

common manufactured items that

include a high concentration of '3
recycled metal include automobiles,
aircraft, jewellery, household
appliances, food packaging, home Sl
furnishings, plumbing, industrial ¢ o
containers, ductwork and more. -

Green production process:

Recycling metals reduces

greenhouse gas emissions and uses }"
much less energy than producing
metals from virgin ore. When

recycled material, rather than raw
material, is used to make a new
product, natural resources and

energy are conserved.

Click here for
more information


http://www.goodfellow.com/E/Glasses.html
http://www.goodfellow.com/E/Metals.html
http://www.goodfellow.com/E/Polymers.html

Manuela
Kagerbauer

Manuela Kagerbauer’s work is inspired by
~Macular Degeneration and optical illusions,
realised through immersive installations and
spatial designs.

. Fascinated by metal, glass and repeated
- geometrical patterns, her work plays with

. movement and the irritation experienced in

_distortions and warped lines.

* Her “Enter a New Dimension” project is

‘an installation consisting of 32 glass tiles
with ‘copper foil inclusions given to her by

% - Goodfellow, and was inspired by a desire to

find a more sustainable way of using glass.
The tiles are entirely made from recycled

~ metal and glass, including greenhouse glass,

' “all of which would otherwise have ended up
in landfill. The commercially sized subway

. tiles are aligned to create a mind-blowing

. geometric pattern.

Jo Hannah ) 4
Jo Hannah’s work is rooted in the v
power of nature and its healing NGNS i or e =
qualities. She cites nature’s ability to /- - ¥ ] :
thrive, grow and reclaim manmade o [
structures as an endless source forher . ;
creativity. Her work revolves around \
the process of growth and reclamation, =~ 588
becoming a metaphor for one’s own ; P
strength out of adversity and our ability ' ;
to heal.

A

She has recently been using S
Goodfellow’s copper foil in the it
development of pit fire clays to achleve 6y
a range of different effects. '

Jo Lally

Jo Lally is a narrative jeweller, :
gemologist and writer with a passion
for ethical, sustainable jewellery
practices. Her work makes use ofa =
wide and eclectic choice of materials
which include silver, gold, stones, found
objects, technical materials and items
from the scrap box. Being a writer,

she often includes words as integral
elements of her work.
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She has been experimenting with Lo
copper foam from Goodfellow and UL e S
ethically sourced gemstones inthe . Ay P50 K I
production of copper foam pendants. Aty (MY S s




Ceramics

Products

Energy Benefits

Non-toxic

Recyclable

Sustainable

Aluminium

4

4

v

Brass

Copper

Platinum

Silver

Steel

Tin

Zinc

v

4
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Products

Energy Benefits

Non-toxic

Recyclable

*Generally, silver comes to market as a by-product of the industrial mining of other metals, such as copper, zinc and gold.

Sustainable

Alumina

C

~(*

As a foam

Boron Nitride

As a nanomaterial

Do
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*Every year, over 150,000 tons of fused aluminium oxide
recycled.

Glass

Products Energy Benefits Non-toxic Recyclable Sustainable

Polymers

Products

Bio-based Biodegradable = Energy Benefits Non-toxic Recyclable

Sustainable

Cellulose Acetate v v 4 4

v

Polyhydroxybutyrate Biopolymer (PHB)

Poly L Lactic Acid Biopolymer (PLLA)

Polyhydroxyalkaonate Biopolymer

Polyethylene Terephthalate (PET)

Polyether Ether Ketone (PEEK)

Polyethylene (PE)

*Toxicity of PEEK is expected to be low based on insolubility of polymer in water.
** Could be toxic if inhaled and/or absorbed into the skin or eyes as a vapour or liquid (i.e. during manufacturing processes).

A sustainable polymer is a plastic material that addresses the needs of consumers without
damaging our environment, health, and economy:

Use renewable feedstocks, such as plants, for production
Use less net water and non-renewable energy in production
Emit less greenhouse gases during production

Produce less waste in production

Have a smaller carbon footprint

Have a facile end life

Forms

Products Energy Benefits Non — toxic Recyclable

Sustainable

Soda Lime Glass 4 4

Borosilicate Glass
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Depends on the material

Foam ' 4

Honeycomb v X
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