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| FOREWORD

On behalf of the Organising Committee we take great pleasure in welcoming you for the first
edition of the Online Graphene Canada International Conference (GC02020). This event is
launched following the success of previous in-person GrapheneCanada editions (2015 & 2016)

and considering that all major scientific and technological conferences are being cancelled or
postponed worldwide until middle of 2021.

Graphene and 2D Materials have a huge potential to impact established industrial sectors,
building new emerging industries and niche segments and creating economic value. The two-
days GrapheneCanada Online Conference (GCO: November 16-17, 2020) will present the most
recent advances in R&D, technology developments and business opportunities in the graphene
and 2DM sector. This event will provide as well a perspective on the current graphene-related
research in Canada. More than 25 worldwide most influential academia & industry experts will
present speeches in this international event on how advanced materials will change the future of
technology and impact positively our daily life.

The Industrial Forum will present the most recent advances in technology developments and
business opportunities in graphene & 2DM commercialization. Key representatives of “graphene
companies” will share their market vision / business opportunities but present as well commercial
showcases in all current market fields of graphene products.

We are indebted to the following Institutions & Companies for their help and/or financial support:
CMC Microsystems (Canada), ZEN Graphene Solutions (Canada) and AMO GmbH (Germany).

We also would like to thank all the speakers and attendees that joined us online this year.

We truly hope that Graphene Canada 2020 online serves as a platform for communication
between science and business.

Hope to see you again in the next edition of Graphene Canada in 2021.

| ORGANISERS
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| ORGANISERS

[F’H APTEMS The Phantoms Foundation (based in Madrid — Spain) is a Professional
oundatio

& Nanolanada

N3 Conference Organiser specialised in the planning and execution of conferences

and online meetings focused on Nanoscience & Nanotechnology and in particular
“Graphene and 2DM”. The Phantoms Foundation, a non-profit organisation,
focuses its activities on Nanoscience and Nanotechnology (N&N) and is now a
key actor in structuring and fostering European Excellence and enhancing
collaborations in these fields. It gives as well high level management profile to
National and European scientific projects (Involved in 11 European projects in the
last 10 years either as coordinator or partner) and provides an innovative platform
for dissemination, transfer and transformation of basic nanoscience knowledge,
strengthening interdisciplinary research in nanoscience and nanotechnology and
catalysing collaboration among international research groups.

More info: www.phantomsnet.net

Creating community through a collaborative network and serving its members
through relationship building and a passion for promoting Canada’s excellence in
science, innovation, and entrepreneurship.
NanoCanada has an exceptional national and international reputation and
network that it uses to showcase and launch Canadian innovators in advanced
materials and nanotechnology. NanoCanada delivers significant economic impact
thanks to its strong leadership and experience, identifying gaps in the Canadian
innovation ecosystem, and developing programs to support its community

More info: https://nanocanada.com/
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ILIDIAMOND SPONSOR

CMC

MICROSYSTEMS

CMC Microsystems is a not-for-profit organization managing Canada’s
National Design Network®. CMC reduces barriers to technology
adoption by creating and sharing platform technologies.

More info: www.cmc.ca

I)SILVER SPONSOR

558 AMO

AMO GmbH is a German high-tech company that acts as a pathfinder
for new technologies and as fabrication-service provider in the field of
nanotechnology since more than 20 years.
AMO operates a state-of-the-art clean room with advanced
nanostructuring capabilities (UV- Nanoimprint, E-Beam lithography,
Interference Lithography), offering research and fabrication services that
go from proof-of-concept demonstrators to final technological solutions.
Main fields of expertise are nanoelectronics, photonics, sensor
technology, as well as graphene and other two-dimensional materials.
More info: www.amo.de
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Graphene Solutions

To produce consistent, high-quality graphene products at industrial scale
and make graphene easy to use in industrial processes and technology
through a variety of solutions (masterbatch, master alloys, inks, and
dispersions) produced economically with environmentally and socially
responsible principles.

More info: www.zengraphene.com
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Graphene-based cement-composite

Salvatore Polverino'?
Antonio Esau Del Rio Castillo23, Renata Morbiducci' and Francesco Bonaccorso?3

'Dipartimento di Architettura e Design, Universita degli Studi di Genova, Stradone SantAgostino 37, 16123
Genoa, ltaly

2 Graphene Labs, Istituto Italiano di Tecnologia, via Morego 30, 16163, Genoa, Italy

3 BeDimensional Spa., via Lungotorrente secca 3d, 16163 Genoa, Italy

Salvatore.polverino@edu.unige.it

Abstract

Nowadays, concrete is a broadly exploited material worldwide, with consumption exceeding thirty
billion tons per year and with continued demand growth.[1] The cement production processes have a
significant impact on the environment due to considerable CO, emissions (i.e. 900 kg for every 1000
kg of cement). [2] To solve this environmental problem is necessary to diminish the cement
degradation over time, resulting in a reduction of the demand, and thus a reduction in CO; emissions.
The use of nano additives (e.g., SiO. or CaCOs nanoparticles) can aid to increase the durability of
cement conglomerates.[3] Moreover, nanoparticles can improve additional properties or functions of
the cement composites, e.g., self-sensing properties, photocatalytic or electrothermal [4], thus
transforming the traditional concrete into a so-called “smart concrete”. Graphene stands out among
the wide variety of carbon-based nano additives that could revolutionise the cement composites
sector. Nevertheless, the production at a large scale of graphene is still a bottleneck, preventing the
commercialisation of the desired smart concretes. [5,6]

In this regard, we used the high-pressure homogenisers (HPH) for the production of multi-layer and
few-layers graphene at semi-industrial rates, i.e. kg per day (Fig 1a).[7] The high production rate of
graphene offered by HPHs enables us for testing innovative graphene-based cement composites (Fig
1b). The few-layer graphene-based mortars produced shown an improvement of ~25% for both the
flexural and compressive strength compared to a standard cement mortar.

REFERENCES

[11 Monteiro, P. et. al., Nature Materials, 16, 7 (2017), 698—-699

[2] He, Z, etal, Construction and Building Materials, 211 (2019), 965-973.

[3] Reches Y., Construction and Building Materials, 175 (2018), 483—495.

[4] Pisello A. L. etal., Solar Energy Materials and Solar Cells, 161 (2017), 77-88.
[6] Bonaccorso F. et al., Materials Today, 2 (2012), 564-589.

[6] Bonaccorso F. et al., Advanced Materials 28 (2016), 6136-6166.

[71 Del Rio Castillo A. E. et al., Materials Horizons 5 (2018), 890-904

FIGURES

a) ' L doxvxs.o00 mm
Figure 1: Schematic representation of the production process of FLG using the WJM (a); SEM Image of a

graphene flake in the mortar microstructure (b).
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