High Purity, Low Defect Graphene

66 Establishing global benchmarks in few-layer graphene
production is important as disruptive technology works
best when standards have clarity 99

Neill Ricketts, CEO

A high quality graphene powder, Nanene™
comprises mono, bi and few-layer graphene flakes.
The high graphene purity and low defect ratio
establish Nanene™ as an outstanding commercially
available product that enables true leverage of
graphene’s unique properties.

\ersarien's® patented production processes leave
graphene flakes relatively pristine and undamaged.
With an impressive D/G peak ratio of ~0.3%, studies
confirm Nanene™ has a high proportion of few-layer
graphene flakes, including some mono and bi-layer,

with 90% of Nanene’s™ particles being less than 3.5
nanometres / ten layers.
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Layers <5 60% We produce graphene powder with significant few-
Layers <10 90% layer flakes, including mono and bi-layer.

Layers >10 10%

Defect ratio 03AV. I/I, We then take that powder and put it through
further processing in order to isolate only the very
best quality graphene. This is Nanene™. With 60%
<5 layers and 0% <10 layers and 98% purity,
Nanene™ is an outstanding graphene powder and is
available today for commercial supply.

Lateral Dim. <10pm
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Potential Applications:

Graphene has the potential to revolutionise a wide range of industries.

Being electrically conductive, thermally conductive and a highly effective mechanical reinforcer there are
numerous potential applications for graphene such as:

Composites Energy Biomedical Membranes Coatings Sensaors Electronics
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We use two different patented processes to produce our graphene and are partnered with both the University of
Manchester and the University of Cambridge.

GNP-HP is a few-layer graphene powder with
large lateral dimensions. With a defect ratio to
match Nanene™, GNP-HP is suitable for a wide
range of applications and has shown significant
improvements in tensile strength, Young's modulus,
uniform elongation and elongation at break.

Layers =5 18%
Layers =10 73%
Layers 10-100 27%
Defect ratio 0.3AV.1/1,
Lateral Dim. <26.5um
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In addition to our high quality, low defect graphene powders, we also supply graphene oxide and reduced
graphene oxide. With a higher defect ratio, these products are suitable for different applications where the
high proportion of oxygen would be beneficial.

Layers Majority =2 AFM Layers <100 AFM
Defect Ratio >LAV. 1/l Raman Defect Ratio 1L5AV.1/1. Raman
Lateral Dim. <4 pm SEM/AFM Lateral Dim. <20 uym SEM/AFM
Colour Brown Colour Black

6050 33x50 25%+25 15+15 15%15 85+75 12+75 1515 25+£25 1515

Potential Applications:

Li-ion batteries and fuel cells, battery electrodes, solar PV cells, electrically conductive inks, thermally conductive
films and coatings, thermal interface materials, lightweight composites, concrete, metal-matrix composites,
corrosion protection, improved barrier properties, permeation and mechanical performance.
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GRAPHINKS |

QOur own graphene inks are produced via a patented micro-fluidisation process. Printable conductive inks for
flexible electronics can be both cheaper and more flexible that traditional circuit board solutions. \We have two
different inks suitable for different deposition methods. Both are environmentally friendly, non-toxic, aqueous and
can be stored at room temperature (20°). We also formulate graphene inks for specific customer requirements.

GRAPHINK1 GRAPHINK 2
Water Water

3-L4cP ~600cP
~0.1wt% 10.3 wt%

Few-layer graphene Graphene plus graphite nanoplatelets
80-500pm 1000 +500pum
Few-layer, <3 pm ~10 £ 5pm
0.2-0.5 mg/mL 100 mg/mL

Ink Jet Printing/ Flexo/ Gravure/ Screen Printing/ Blade/
Vacuum Filtration/ Meyer Bar Coating Meuyer Bar Coating

100°C for 10 min
~L4 kQ/O®80nm, 30 kQ/CI@2um ~10 Q/0@25pum
Yes No

Glass, Paper, Plastics

Versarien® PLC is at the cutting edge of 2D material development. Founded
in 2010, Versarien® is a specialist materials producer that delivers engineering
advantage through innovation to a broad variety of industry sectors.

With over 100 staff in five different locations across the United Kingdom,
Versarien® is leading 2D materials development and manufacturing, with
patented processes scaled up for commercial supply. In addition, research
collaborations with leading institutions and strategic commercial partnerships
are enabling this disruptive technology to become a reality.

We'd love to talk to you about research collaboration, partnerships and commercial 2D material supply.

Our current partners:
g R h S8ee G The Graphene Council
Natonai Craphene tiate El'ﬂ[l ENE-Init

Biestarch, Developmast and Appbcation
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