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Disclaimer

This Confidential Presentation (the “Presentation”) has been prepared by Grupo Antolin-lrausa, S.A. (the “Group”) for information purposes
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organization the circulation, copying and disclosure of the information contained in the Presentation. Except with the expressed consent of
the Group, you may not use, distribute, sell, modify, revise, republish, post or create derivative works (where applicable) of the
trademarks, logos, information or other material or content in this Presentation. The Group has prepared this Presentation with due care
based on available information; however, it does not accept any liability whatsoever for the contents or interpretation of the information
provided herein. The Group makes no representation or any other form of assurance as to the accuracy or completeness of the information
In this document.
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Introduction

» Grupo Antolin was the first European producer of carbon nanofibers at industrial scale using the continuous

production process known as “floating catalyst technique”.

» Grupo Antolin division of Advanced Carbon Materials provides high quality graphene products obtained from CNFs
since 2010.

» ACM technologies are protected by 8 patents: Production process of graphene, reduced graphene oxide and

graphene oxide obtained from CNFs. Carbon nanofiber production and tailoring for different applications.
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Graphitic Nanofilaments and graphene

Human hair diameter vs.
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Graphene Oxide obtained from GANF

» Chemical oxidation (unzipping and fragmenting) + sonication (exfoliation of GO sheets in liguid media).
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graphene oxide

» Main advantages versus GO obtained from graphite:

« High purity and reproducibility.

Carbon
Materials

* Production of mainly single and few layers graphene oxide sheets. AC M Advanced
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Powdered thermally reduced and exfoliated GO

» High surface area rGO iIs obtained by thermal expansion of GO obtained from GANF:
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Pristine graphene obtained from GANF

» Mechano-chemical treatment (milling and intercalation) and subsequent sonication (exfoliation) in appropriate solvents.

Elemental analysis

Sample C% H% N% 0%

Carbon fibre 98.44 0.06 0.01 1.3
GANFE  10.05  £0.02 +0).0) +0.07

FExfoliated 93.37 .39 .29 5.51
graphene  £0.27  +0.02 +0.01 +0.251

~— Stabilized in THF
G| —— Stabilized it DMF
| — Stabilized in propan-2-ol
| —— Carbon fibre GANF
| —— Melamine
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Dispersion: Intermediate products

» Grupo Antolin has developed different dispersion technologies for achieving good dispersion of CNFs and GRANPH In
some composite end products.

» Most of our sales are intermediate products.

» Easler to be used by customers and higher added value for ACM.

« GAcomP » Thermoset polymers doped with CNFs or GRANPH. N )
» Applications related to sports, aeronautics, etc. Rk
CERTIFICATE
» Dispersions of GRM in water. ISO 9001:2008

GAqUA

» Applications related to adhesives, etc.
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ACM Patents

» EP1598455, C. Merino, P. Soto, “Furnace and procedure for the manufacture of carbon fibres and the fibre thus obtained”, 2004.
» EP1602754, C. Merino, A. Melgar, “Gas reusing system for carbon fibre manufacturing process”, 2004.
» EP1990449, J.L. Gonzalez, J. Vera, C. Merino, |. Martin, “Carbon nanofibers and procedure for obtaining said nanofibers”, 2007.

» EP2107140, C. Merino, J.L. Gonzalez, “Procedure for elimination of polycyclic aromatic hydrocarbons and other volatile and semi-
volatile compounds in carbon nanofibres”, 2008.

» EP2489632, C. Merino, I. Martin-Gullon, H. Varela, M2 Pilar Merino, “Process for obtaining graphene oxide nanoplatelets or graphene
nanoplatelets, and the graphene oxide nanoplatelets thus obtained”, 2011.

» EP2767511, C. Merino, P. Merino, E. Vazquez, E. del Rio, V. Leon, “Process for obtaining a uniform dispersion of graphene platelets
in a liquid and the product thereby obtained”, 2014.

» EP2886621, C. Merino, P. Merino, “Adhesive for the manufacture of laminates of cellulose products and manufacturing procedures
of laminates of cellulose products”, 2013.

» EP2899159, C. Merino, P. Merino, S. Blanco, “Process for obtaining stable dispersions of aggregates of graphenic nanofilaments in
water”, 2014.

a Advanced
GRUPO ‘ M Carbon 9
ANTOLIN Materials




B Centro para el
. 0 CNETENG — Desarrollo
WS Yoo Tecnologico
Industrial
OICZSIJ(; DESARRO'LLO DE TECNOLOGIA DE ?g{ﬁg ) )
00- PROEIT 2000 FABRICACION DE FIBRAS CORT'AS DE 010 - OPTIMIZACION DE LOS PROCESOS DE OBTENCION Y
2000- CARBONO (VGCF) Y SU APLICAQION EN EL eIl ADE/PHC/PR | 2005- MODIFICACION SUPERFICIAL DE NANOFIBRAS DE CARBONO
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