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“Enabling Excellence”
Japanese-European Workshops
eejapanworkshops.wordpress.com
May 21-30th, 2018
The series of six International Japanese-European Workshops between 21st
and 30th May 2018, have been organized to promote scientific and
technological exchange and collaboration between Japan and Europe in the
high-tech field of nanoscience and nanotechnology. This is within the
framework of a European Union Horizon 2020 Funded International Training
Network, “Enabling Excellence” (No. 642742).
The European partners represent top research groups from Universities and Academic Research Centres in
Spain, France, Greece and the UK, and also commercial Partners M-Solv and Renishaw. Smaller start-ups
(Advanced Materials Development and Attonuclei) associated with our project are also represented, as well
as Basck Ltd, specialists in IP protection and technology transfer. Our Japanese partners represent some of the
key research and technological institutions and commercial partners in Japan. It is our hope that these
workshops will allow all groups to strongly interact, learn from each other, and form new and fruitful
collaborations.
The workshops will include presentations from supervisors and students. PhD project students from Europe,
along with local students from each university site, will be giving oral and poster presentations of their work.
The programme will also include tours of laboratory and research facilities.
We would like to warmly thank all of our Japanese partners who have so kindly agreed to host us, and
enthusiastically helped with the organization.
さあ行こう！レッツ・ゴー！
「saa・iko-! Rettsu•go!」

Dr Chris Ewels
Coordinator of the “Enabling Excellence” ITN
CNRS Research Director, Institute of Materials / University of Nantes

Enabling Excellence (eetraining.wordpress.com) is an international training network funded by the
programme Horizon 2020 under the Marie Skłodowska-Curie Innovative Training Networks (ITNETN), Grant number 642742, from 1/4/2015 to 31/3/2019.
It offers training at PhD level for 12 early-stage researchers around one of the most active and
attractive topics at the forefront of nanoscience / technology: graphene-based nanostructures.
The project provides personalized complementary training through extended exchanges to
academic and industrial European network partners, accompanied by activities to develop
business and communication skills. Further details of the project can be found at the project website,
eetraining.wordpress.com
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Tuesday, May 22
Toyo University International Bio-Nano Student
Symposium
The predecessor to Toyo University was Shiritsu Tetsugakukan (私立哲学館), founded at Rinsho-in Temple by
Enryo Inoue in 1887. In 1906, the school was moved to its present site (Hakusan Campus) and its name was
changed to Toyo University. The school's motto is "The basis of all learning lies in philosophy"
Bio-Nano Electronics Research Centre (BNERC)
The Bio-Nano Electronics Research Centre was established in 1996 in order to initiate and
carry out advanced combined studies on bioscience and nanotechnology. The Centre’s
research and educational activities have mainly been supported by external funding
including Grants for High-Tech Research Centres, for the 21st Century’s Centre of
Excellence (COE) Programmes and for the Programmes for the Strategic Research
Foundation at Private Universities organised by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan. The research carried out at the Centre is classified into four main fields:
(a)
(b)
(c)
(d)

Fundamental science related to nanotechnology, biotechnology and bio-nano fusion technology
Development of highly efficient nano-electron devices
Discovery of extremophiles and their application to bio-nano technology
Development of nano bio-medical and environmental devices utilising bio-nano hybrid structures

A new building “Bio-Nano Annex: Beta” was opened in March
2013. State-of-the-art facilities and equipment are installed in the
Annex: Beta. Both nanotechnology and biotechnology clean
rooms are installed in the original building “Bio-Nano Alpha”.
Nanotechnology support programme
The Centre has nanoelectronics super clean rooms (class: 100,
1000, 10000) and biotechnology clean rooms (P1, P2) and has introduced high-tech equipment regularly for
conducting advanced research and education following our short- and intermediate-term strategies. As a
result, the Centre was selected as a Nanotechnology Support Centre in 2007 by MEXT. The facilities and
equipment are open to any researchers from other universities and industries.
Graduate School of Interdisciplinary New Science
Following the great success of the Doctoral Course, which opened in April 2007, the Graduate School of
Interdisciplinary New Science, Toyo University, started the Bio-Nano Science Fusion Master Course in April
2011. Its aim is to surge ahead in bio and nanotechnology research, creating new interdisciplinary realms. We
provide a unique curriculum such as workshops on advanced equipment and web educational programmes as
well as lectures. The Graduate School also organises international symposia and seminars for young
researchers. The students carry out advanced research on nanoscience/nanotechnology,
bioscience/biotechnology and bio-Nano fusion in collaboration with the Bio-Nano Electronics Research
Centre, Toyo University.
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Tuesday May 22
9:50

Toru Maekawa Introduction – Welcome Toyo University
Chris Ewels

Presentation EnEx project

10:10-10:30 Talk Toyo 1

–

10:30-10:50 Talk EnEx 1

Daniel Funes-Hernando (IMN, Nantes, France)

10:50-11:10 Talk Toyo 2

–

11:10-11:30 Talk EnEx 2

Lorenzo Vallan (CSIC, Zaragoza, Spain)

Lab tour during posters for half of the group
12:30-12:50 Talk Toyo 3

–

12:50-13:10 Talk EnEx 3

Manuela Meloni (Sussex University, Brighton, UK)

13:10-14:30 Lunch
14:30-14:50 Talk Toyo 4

–

14:50-15:10 Talk EnEx 4

Dominik Winterauer (Renishaw PLC, Bristol, UK)

15:10-15:30 Talk Toyo 5

–

15:30-15:50 Talk EnEx 5

Sebastien Nufer (M-Solv Ltd, Oxford, UK)

15:50

Coffee and Posters
Lab tour during posters for second half of the group

17:00

Meeting close and discussions
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Wednesday May 23
JEOL

Manufacturing, marketing, development & research of Scientific and Metrology
Instruments (Electron Optics Instruments, Analytical Instruments, Measuring
Instruments), Semiconductor Equipment, Industrial Equipment, and Medical
Equipment, processing, maintenance & services of related products and parts, as
well as procurement & sales of peripherals.
JEOL Group Companies have been conducting business in three segments: “Scientific
and Metrology Instruments”, “Industrial Equipment”, “Medical Equipment”.
Capital
10,037 million yen (as of end of March 2017)
Sales
99,698 million yen (as of end of March 2017)
Number of employees 2,976 (as of end of March 2017)
13:00-13:30

–

Introduction, Welcome

13:30-17:00

–

Tour / talks

Thursday May 24 am
AIST
The National Institute of Advanced Industrial Science and Technology
(AIST), one of the largest public research organizations in Japan, focuses
on the creation and practical realization of technologies useful to Japanese industry and society, and on
“bridging” the gap between innovative technological seeds and commercialization.
Department of Materials and Chemistry: Nanomaterials Research Institute
NMRI devotes itself intensively to the industrial application of nanomaterials through research and
development, via:
1. Creation of Materials for Nano-carbon Devices and Development of their Industrial Applications
2. Development of Technologies for the Efficient Use of Materials and Energy on the Basis of on Lowdimensional Nano-assemblies
3. Development of Advanced Measurement Technologies and
Nano-processing and Interfacial Control Techniques
4. Development of Computational Materials Simulation
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Thursday May 24 am
10:00-12:00 Symposium and Laboratory tour in AIST
10:00-10:15 AIST

Introduction – Welcome AIST

10:15-10:30 Oral AIST 1

–

10:30-10:45 Talk EnEx 1 Mario Pelaez Fernandez (INA, Zaragoza, Spain)
10:45-11:00 Oral AIST 2

–

11:00-11:15 Talk EnEx 2 Ruben Canton (NHRF, Athens, Greece)
11:15-12:00 Laboratory tour
12:00-14:00 Lunch – Moving to NEC

Thursday May 24 pm
NEC Corporation
NEC Corporation (日本電気株式会社 Nippon Denki Kabushiki Gaisha) is
a Japanese multinational provider of information technology (IT) services
and products, headquartered in Minato, Tokyo, Japan. It provides IT and
network solutions to business enterprises, communications services
providers and to government agencies, and has also been the biggest PC
vendor in Japan since the 1980s.
The Tsukuba Research Laboratories are challenging frontiers in the
creation of revolutionary new device concepts and technologies.
Nanocarbon development at NEC was originally fronted by Professor Sumio Iijima (Senior Research Fellow),
and develops new nanocarbon materials for a range of applications. For example they have recently
successfully established a manufacturing technology for separating semiconducting single-wall carbon
nanotubes (CNTs) at high purities above 99% using nonionic dispersant. This first-time development was
achieved through a project coordinated by the New Energy and Industrial Technology Development
Organization (NEDO). Meijo Nano Carbon aims to begin marketing semiconducting CNTs from FY2018.
14:00-14:20 NEC

Introduction – Welcome NEC

14:20-14:30 EnEx Presentation of the Project
14:30-17:00 Laboratory tour
17:00

Meeting close and discussions
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Monday May 28/Tuesday May 29
Nagoya University
Nagoya University is based in Nagoya city, the fourth largest city in Japan. Nagoya
University has a 144-year history and the history can be traced back to the
Temporary Medical School/ Publix Hospital, the forerunner of today’s Nagoya
University. The history of Nagoya University as an Imperial University started at 1939, and now, the University
has an enrollment of about 16,000 degree candidates, including undergraduate and gr aduate students.
Nagoya University has been known as one of the most active research universities in Japan, and up to now
there are 6 Nobel laureates, including R. Noyori, O. Shimomura, M. Kobayashi, T. Maskawa, I. Akasaki, and H.
Amano, who have been associated with Nagoya University.
Department of Chemistry, Nagoya University
Department of chemistry in Nagoya university has 13 research groups, whose research spans wide range of
chemistry, including organic chemistry, inorganic chemistry, bio chemistry and physical chemistry. Each group
in the department of Chemistry is administered in close connection with the Research Center for Materials
Science on both the research and education sides. Additionally, a Chemistry Administration Office, Physical
Science Library Room, and Engineering Department Glass Workshop are established as support organizations
to the various groups. Undergraduate students belong to the Chemistry Department within the School of
Physical Science, and the Material Physical Science Major, and the support organizations become one body to
form Chemistry Classes.
Nanostructured materials laboratory
The nanostructured materials laboratory is one of the research groups in the department of chemistry,
working on broad range of science on nanomaterials. Various nanomaterials, including fullerenes, carbon
nanotubes, graphenes, layered transition metal dichalcogenides etc., are studied in this laboratory. Research
interests in the nanostructured materials laboratory focus on opening new direction in nanoscience through
multidirectionally approach, including crystal growth with chemical vapor deposition and molecular beam
epitaxy, organic-chemistry-based functionalization of nanomaterials, structural characterization with scanning
tunneling microscopy and transmission electron spectroscopy, and characterization of physical properties
through electronic and optical property measurements of nanodevices fabricated by microfabrication.
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Monday May 28
13:00-13:10 Ryo Kitaura Introduction – Welcome Nagoya University
Chris Ewels

Presentation EnEx project

13:10-13:25 Talk EnEx 1 Ana Santidrian (CSIC, Zaragoza, Spain)
13:25-13:40 Talk NU 1

–

13:40-13:55 Talk EnEx 2 Yuman Sayed-Ahmad Baraza (IMN, Nantes, France)
13:55-14:10 Talk NU 2

–

14:10-14:25 Talk EnEx 3 Antonia Kagkoura (NHRF, Athens, Greece)
14:25-14:40 Talk NU 3

–

14:40-16:10 90 minute Poster Session and Coffee
16:10-16:25 Talk EnEx 4 Emin Istif (CSIC, Spain)
16:25-16:40 Talk NU 4

–

16:40-16:55 Talk EnEx 5 Giuseppe Fratta (Sussex University, Brighton, UK)
16:55-17:10 Talk NU 5
17:10-17:25 Talk EnEx 6 TBA
17:25-17:40 Talk NU 6
17:40

Leave for dinner (restaurant reserved)

Tuesday, May 29
10:00-11:00 Lab Tour 1

Half of the group visit the Shinohara lab, the other half visit ERATO Group.

11:00-12:00 Lab Tour 2 The other way round
12:00-

Lunch

Lunch and free discussion
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Wednesday May 30
SHARP Corporation
Sharp Corporation (シャープ株式会社 Shāpu Kabushikigaisha) is a Japanese multinational corporation that designs
and manufactures electronic products, headquartered in
Sakai-ku, Sakai. Since 2016 it has been an integral part of
Taiwan-based Foxconn Group. Sharp employs more than
50,000 people worldwide. The company was founded in
September 1912 in Tokyo and takes its name from one of its
founder’s first inventions, the Ever-Sharp mechanical pencil,
which was invented by Tokuji Hayakawa in 1915.
Core technologies and products include: LCD panels, solar panels, mobile phones, audio-visual entertainment
equipment, video projectors, Multi-Function Printing Devices, microwave ovens, air conditioners, cash
registers, CMOS and CCD sensors, and flash memory.
10:00

Welcome

10:30-12:30 R+D Tour
12:30-14:00 Lunch
14:00-16:00 Poster session and discussions
16:00

Meeting close and discussions
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Dr Chris Ewels
Physics of Nanomaterials
IMN Nantes, France

DFT modelling of carbon nanoobjects, their defects, new carbon
nanoforms, structural topology and interaction with impurities.
Coordinator of the “Enabling Excellence” ITN Project.
chris.ewels@cnrs-imn.fr
We are interested in quantum chemical atomic-scale modelling of carbon nanoforms, simulating both
structure, chemical functionalisation and defects, as well as spectroscopic signatures such as vibrational and
electronic spectroscopy. We are particularly interested in common threads in behaviour between diverse
nanoforms, such as fullerenes, nanotubes, graphene but also carbon nanohorns, scrolls, and dislocations in
graphite. We work closely with experimental groups in France, Europe, Australia, USA and Japan.

Modelling Techniques: Density Functional Theory Calculations (AIMPRO Code, GAUSSIAN), density
functional tight binding (DFTB+), molecular dynamics (LAMMPS)
References
(1) 'Spectromicroscopy of C60 and azafullerene C59N: Identifying surface adsorbed water'
D. Erbahar, T. Susi, X. Rocquefelte, C. Bittencourt, M. Scardamaglia, P. Blaha, P. Guttmann, G. Rotas,
N. Tagmatarchis, X. Zhu, A. P. Hitchcock, C. P. Ewels*, Scientific Reports, 6, 35605 (2016)
(2) 'Predicting experimentally stable allotropes: Instability of penta-graphene'
C. P. Ewels*, X. Rocquefelte, H. W. Kroto*, M. J. Rayson, P. R. Briddon, M. I. Heggie,
PNAS (Proc. Natl. Acad. Sci.) 112 (51), 15609-15612 (2015)
(3) 'Dirac Cones in two-dimensional conjugated polymer networks', J.-J. Adjizian, P. Briddon, B. Humbert,
J.-L. Duvail, Ph. Wagner, C. Adda, C. Ewels*, Nature Communications 5, 5842 (2014)
(4) 'Closed network growth of fullerenes', P. W. Dunk, N. K. Kaiser, C. L. Hendrickson, J. P. Quinn, C. P.
Ewels, Y. Nakanishi, Y. Sasaki, H. Shinohara, A. G. Marhsall, H. W. Kroto, Nature Comm. 3, 856 (2012)
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PhD student
Yuman Sayed-Ahmad-Baraza

PhD: “Atomic scale DFT simulations of pristine and functionalised graphene”
Yuman Sayed-Ahmad Baraza‘s PhD with Dr. Ewels concerns density functional modelling of
graphene and related materials such as MoS2, looking at surface restructuring, edge
conformations, point defects, chemical functionalisation and charge transfer, for
applications in energy storage and catalysis.
yuman.sayed-ahmad@cnrs-imn.fr
ABSTRACT
The intense research in recent years in graphene has shown how reduced dimensionality can drastically
change the properties of a material. The knowledge gained and the techniques and methodologies developed
in these studies have been successfully applied to other materials giving birth to the new field of “2D
materials”1,2. Among the range of different 2D materials, the family of transition metal dichalcogenides (TMDs)
has attracted a lot of attention. MoS2 is the most studied member of this family, and shows great potential for
applications in nanoelectronics, optoeletronics, spintronics, catalysis, energy storage and biomedicine3,4. In
order to tailor the properties of TMDs, add novel functionalities and control their processability in different
environments, chemical functionalization of the 2D sheets is crucial4.
Combining experimental and DFT studies, we have investigated the phase and edge variability of pristine MoS2,
and its functionalization with photoactive pyrene-based species through covalent and non-covalent
approaches. Different stable phases and edge configurations are possible, and we find preferential covalent
functionalisation at the sheet edges5, with pyrene moieties strongly pi-stacking on the MoS2 surface in both
covalent- and non-covalent cases. In addition, we have also studied the redox behaviour of different pyrene
derivatives on graphene surfaces6,7, and a bipyridinium–naphthalene diimide mixed p/n‐type salt8 for the
development of new carbon-based supercapacitors and aqueous-based batteries respectively.

Figure 1. Calculated structures for a pyrene derivative covalently attached to a MoS2 edge in one of the possible anchoring
configurations (left), and the most stable arrangement of pyrene interacting non-covalently with the surface of MoS2 (right).
1. A. Gupta, T. Sakthivel, S. Seal. Prog. Mater. Sci. 73, 44–126 (2015).
2. R. Mas-Ballesté, C. Gómez-Navarro, J. Gómez-Herrero, F. Zamora. Nanoscale 3, 20–30 (2011).
3. R. Ganatra, Q. Zhang. ACS Nano 8, 4074–4099 (2014).
4. S. Presolski, M. Pumera. Mater. Today 19, 140–145 (2016).
5. R. Canton-Vitoria, Y. Sayed-Ahmad-Baraza, M. Pelaez-Fernandez, R. Arenal, C. Bittencourt, C. P. Ewels, N. Tagmatarchis. Npj 2D Mater. Appl. 1, (2017).
6. B. Anothumakkool, P. Taberna, B. Daffos, P. Simon, Y. Sayed-Ahmad-Baraza, C. Ewels, T. Brousse, J. Gaubicher. J. Mater. Chem. A 5, 1488–1494 (2017).
7. B. Anothumakkool, Y. Sayed-Ahmad-Baraza, T. Brousse, C. Ewels, J. Gaubicher. In preparation, (2018).
8. S. Perticarari, Y. Sayed‐Ahmad‐Baraza, C. Ewels, P. Moreau, D. Guyomard, P. Poizot, F. Odobel, J. Gaubicher. Adv. Energy Mater. 8, 1701988 (2018).
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Pr Jean‐Luc DUVAIL
Physics of Nanomaterials
IMN Nantes, France
Design and physics of nano‐objects.
jean-luc.duvail@cnrs-imn.fr

 Domains of interest
Study of the effects of confinement and reduced size on the structure and physical properties (optical,
photonic, plasmonic, electrical, magnetic) of nano‐objects, with a focus on one‐dimensional nano‐
objects. Multifunctionality, coupling of properties within hybrid nanostructures.

 Skills
Design, development (hard‐template strategies) and characterization (morphological, spectroscopic
and physical properties: photonic, plasmonic, electric, magnetic) of nanowires and nanotubes based
on conjugated polymers, nanocomposites with carbon nanostructures (nanotubes, graphene),
magnetic metals and noble metals,...

 References
[1] Coaxial nanowires as plasmon‐mediated remote nanosensors
D. Funes‐Hernando, M. Peláez‐Fernández, D. Winterauer, J.‐Y. Mevellec, R. Arenal, T. Batten, B. Humbert and J.L. Duvail
Nanoscale 10, 6437 – 6444 (2018)
[2] Nanoconfined nonequilibrium electrodeposition of metal‐metal hydroxide one‐dimensional nanostructures
Y. Zhao, P. Moreau, M. Richard‐Plouet, J.L. Duvail Electrochimica Acta, 151, 347‐354 (2015)
[3] Recent advances in optically‐active polymer‐based nanowires and nanotubes
A. Garreau, J.L. Duvail Advanced Optical Materials, 2, 1122‐1140 (2014)
[4] Injection and waveguiding properties in SU8 nanotubes for subwavelength regime propagation and nanophotonics
integration
J. Bigeon, N. Huby, J.L. Duvail, B. Bêche Nanoscale 6, 5309‐5314 (2014)
[5] Engineering non‐linear electrical behavior with asymmetric multisegmented conjugated polymer–metal nanowires
L. Gence, V. Callegari, S. Demoustier‐Champagne, J.L. Duvail J. Phys. Chem. C, 118, 9385–9394 (2014)

[6] Color control in coaxial two‐luminophore nanowires
A. Garreau, F. Massuyeau, S. Cordier, Y. Molard, E. Gautron, P. Bertoncini, E. Faulques, J. Wéry, B. Humbert, A. Bulou, J.L.
Duvail ACS Nano 7, 2977–2987 (2013)
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PhD student
Daniel FUNES‐HERNANDO
PhD: “ Design of coaxial nanowires for plasmon‐mediated
remote detection ”

daniel.funes@cnrs-imn.fr

Daniel Funes‐Hernando‘s PhD with Pr Jean‐Luc Duvail concerns the plasmon‐
mediated remote Raman sensing promoted by specially designed coaxial
nanowires. Coaxial nanowires consisting of a gold core that propagates surface
plasmon polaritons and a Raman‐active shell have been explored. Such all‐in‐one
single nanowires could have applications in remote sensing and novel
optoelectronic devices.
Techniques: Hard‐template electrochemical synthesis and post‐synthesis ‐ Raman,
photoluminescence and UV‐Vis‐nIR spectroscopy ‐ SEM, TEM (EELS)

ABSTRACT
My PhD work concerns the plasmon‐mediated remote Raman sensing promoted by specially designed coaxial
nanowires. This unusual geometry for Raman study is based on the separation, by several micrometres, of the
excitation laser spot, on one tip of the nanowire, and the Raman detection at the other tip. The very weak
efficiency of Raman emission makes it challenging in a remote configuration. For the proof‐of‐concept, we
designed coaxial nanowires consisting of a gold core to propagate surface plasmon polaritons and a Raman‐
emitting shell of poly(3,4‐ethylene‐dioxythiophene). The success of their fabrication was demonstrated by
correlating, for the same single nanowire, a morphological analysis by electron microscopy and Raman
spectroscopy analysis. Importantly for probing the remote‐Raman effect, the original hard template‐based
process allows to control the location of the polymer shell all along the nanowire, or only close to one or both
tips. Such all‐in‐one single nanowires could have applications in the remote detection of photo‐degradable
substances and for exploring 1D nanosources for integrated photonic and plasmonic systems. See ref [1]

Figure: (a) Diagram of the synthesis of coaxial nanowires in an alumina membrane. (b) Schematic representation and SEM
images of coaxial nanowires with polymer covering all the Au core and only at the tips. (c) Scheme of the remote‐Raman
configuration: plasmon excitation when focusing a laser on one tip of a nanowire, plasmon propagation to the opposite
tip and remote Raman emission. (d) From top to bottom: Optical microscopy and SEM images of a 10 µm long Au@PEDOT
coaxial nanowire. Optical microscopy images (objective x100) of the same nanowire with excitation of its left tip with a
633 nm or a 785 nm laser; the plasmon is transmitted to the opposite tip.
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Dr Wolfgang Maser
Instituto de Carboquímica (ICB-CSIC).
Zaragoza, Spain.

wmaser@icb.csic.es

•

•

Head of Dept. Chemical Processes
&Nanotechnology. Head of GCNN (Group of
Nanostructures and Nanotechnology)
Advanced Carbon Nanostructures and Materials

Research Fields:
Ø Carbon nanostructrures (Carbon Nanotubes, Graphene Oxide, Carbon Dots),
Ø Development of Functional and Processable Hybrid Materials thereof with Conjugated
Polymers, Metal Nanoparticles, Semiconducting metal oxides, among others
Ø Macroscopic Assemblies (Films, membranes, hydrogels, aerogels)
Ø Applications: Optoelectronic Devices, Energy, (Bio)sensors, Catalysis: Collaborations
welcome!!!
Ø Understanding/tailoring structure-property-property characteristics and device performance
with special focus on interface interactions
Infrastructure

•

References:
Graphene Oxide Chemistry. Water
intercalation.
Chem. Mater 2016, 28, 3741; J.
Appl. Cryst. 2017, 40, 876 ; Chem.
Sci, 2017, 8, 4987
Flexible conductive graphene
paper. Carbon 2012, 50, 835

Control of microstructure and
surface chemistry of aerogels.
Nanoscale 2018, 10, 3526

CNTs (Graphene)+Metal NPs.
Catalysis.
Materials Today Comm. 2015, 3, 104

Conjugated Polymer Nanoparticle–Graphene Oxide ChargeTransfer Complexes. Adv. Funct. Mater. 2018, DOI:
10.1002/adfm.201707548
P3HT- Cd/Te QDs donor-aceptor. ACS Appl. Nano Mater
2018 1(4), 1828.; Graphene Oxide-Polyaniline. Solid State
Charge Transfer complex. Phys. Chem. C 2011, 115, 10468

Biosensor based on Gold NPs/GO
for L-lactate tumor biomarker.
Biosensors and Bioelectronics 2015,
69, 280. Graphene biosensor for
detection of living bacteria. Biosens.
& Bioelectron. 2014, 54, 553

Photoelectrochemistry Studies.
TiO2+CNTs (GO)
ChemElectroChem 2017, 4, 2300
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Dr Ana Benito
Instituto de Carboquímica (ICB-CSIC)
Zaragoza, Spain.
Senior Research Scientist (CSIC)
abenito@icb.csic.es

Dept. Chemical Processes and Nanotechnology
Group of Carbon Nanostructures and
Nanotechnology (GCNN).

•

Research Fields: Design of advanced Functional Materials by innovative synthetic and
assembly methods.
Ø Carbon nanostructures (carbon nanotubes, graphene oxide, carbon dots): Synthesis
and dispersion technology, tuning optical properties
Ø Electroactive polymers, Metal nanoparticles, semiconducting metal oxides: Synthetic
strategies for nanostructuring and design of functional and processable composite
materials
Ø Green processing routes for carbon nanostructures and composites thereof
(inks/dispersions, membrane, film, fiber assembly strategies)
• Infrastructure

References:
Simultaneous Reduction of
Graphene Oxide and
Polyaniline. Solid State
Charge-Transfer Complex.
J. Phys. Chem. C 2011, 115
(21), 10468-474

Conjugated Polymer
Nanoparticle–Graphene Oxide
Charge Transfer Complexes.
Adv. Funct. Mater. 2018,
1707548

Graphene oxide Chemistry Chemisorbed
Water Chem. Mater 2016, 28, 3741
Graphene oxide-carbon nanotube hybrid
assemblies.. Chem. Sci. 2017, 8(7), 4987
Reduction of GO.
The effect of the thermal reduction
temperature on the structure and
sorption capacity of reduced
graphene oxide materials. Applied
Surface Science. 2016, 361, 213-220

Reduced graphene oxide: firm support for catalytically
active Pd nanoparticles and game changer in selective
hydrogenation reactions. Nanoscale 2013, 5, 10189-93.
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PhD student
Emin Istif

eistif@icb.csic.es

PhD: “Graphene-based composite materials with conducting polymers”
Emin Istif ‘s PhD with Dr Wolfgang K. Maser and Dr. Ana M. Benito concerns the
synthesis of conjugated polymers, their composite materials with carbon
nanostructures and development of optical and electronic properties, also processing
conditions,

ABSTRACT
Conjugated Polymer Nanoparticles – Graphene Oxide Charge-Transfer Complexes
Self-assembling strategies have attracted widespread attention in order to create nanostructured charge
transfer complexes. Nanoparticles derived from conjugated polymers play a crucial role in case of selfassembly processes due to their conjugated aromatic structure and encapsulation abiltiy.1,2 Poly-3-hexyl
thiophene (P3HT), the archetype of conducting polymers, is characterized by the presence of quasicrystalline domains defining the electro-optical properties. However, reliable control of these nanoscale
aggregates plays an essential role to tune charge transport and charge separation properties.
In this work, we report the self-assembly of novel conjugated polymer nanoparticle-graphene oxide
(P3HTNPs-GO) composites using a re-precipitation technique. The resulting composites are stable in aqueous
dispersions and can be processed directly instead of usual hazardous chlorinated solvents. Photophysical
studies reveal that the presence of GO significantly changes the chain organization leading to internal
P3HTNPs aggregate structure exhibiting very low excitonic coupling interactions. Meanwhile, Raman
spectroscopy and cyclic voltammetry reveal that the observed changes in the composites are accompanied
by a charge transfer process taking place at the interface between P3HTNPs and the GO sheets.
Our synthesis approach leading to novel P3HTNPs-GO donor-acceptor hybrid assemblies with tunable
optoelectronic properties and environmental-friendly processing characteristics thus may provide a base for
the design of improved functional nanomaterials of interest for thin film photovoltaic or sensing devices.2

References
1. E. Istif, A. Kagkoura, J.H. Ferrer, A. Stergiou, T. Skaltsas, R.Arenal, A.M Benito, W.K Maser, N. Tagmatarchis, ACS Appl. Mater.
Interfaces, DOI: 10.1021/acsami.7b13506
2. E. Istif, J.Hernández-Ferrer, E. Urriolabeitía, A. Stergiou, N. Tagmatarchis, G. Fratta, M. J. Large, A. B. Dalton A.M. Benito, W.K.
Maser, Adv. Funct. Mater. 2018 DOI: 10.1002/adfm.201707548
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PhD student
Ana Santidrián

asantidrian@icb.csic.es

PhD: “Modifications on inks and thin-films of selected carbon nanotubes for electronic
applications”
Ana Santidrian‘s PhD with Dr Alejandro Anson-Casaos and Dr. Edgar Muñoz concerns the
fabrication, the modification, the characterization and, in general, the development of
SWCNT inks and films with specific and tunable electronic properties.

ABSTRACT
The present project is focused on the development of SWCNTs materials for electronic technologies to be
applied in large scale in cost effective processes including preparation, characterization, and processing of
SWCNT-inks and films.
In this work, physicochemical methods are developed to process pristine SWCNT materials into welldispersed, individualized and purified SWCNT-inks. Other methods are performed to control and tune the
electronic properties of SWCNTs. SWCNT sorting between metallic and semiconducting is performed and we
study process variables in the separation. Also, the modification of electronic properties of SWCNTs by
covalent functionalization is done and assessments of colloidal, structural and electronic changes are
performed using different spectroscopy and electrochemistry techniques.

Figure 1.a. Schematic diagram of the SWCNT chromatographic separation with two elution stages. b. Picture of the starting SWCNT
dispersion (black) and two collected fractions (red and blue). c. Liquid phase Raman spectra (inset RBM) of the starting SWCNT
dispersion (black line) and the collected SWCNT fractions: metallic (red dotted line) and semiconducting (blue dashed line) excited by
2.33 eV laser line. 2.a. Functionalized SWCNTs. 2.b. Raman spectra of raw SWCNTs (black line) and functionalized SO3H-Ph-SWCNTs
(dashed green line), OH-CH2-Ph-SWCNTs (orange dotted line) excited by 2.33 eV laser line.

Following steps to process SWCNT-inks are performed. SWCNT-films are prepared by spray-coating
deposition. Afterwards, treatments are done onto the SWCNT-films as chemical post-deposition treatments
to improve the adhesion, laser treatments and electrochemical treatments.

Figure 3. Effect of adhesion NMP treatment on SWCNT-PVDF film. Pictures of the films A- Not immersion treated and not peeled off.
B- Not immersion treated and peeled off. C- Immersion treated and not peeled off. D. Immersion treated and peeled off. 4.a. SWCNT
film optical image of the laser and non laser treated areas. 4.b. SWCNT film AFM image of the laser and non laser treated areas.
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PhD student
Lorenzo Vallan
PhD: Graphene-based hybrid materials with nanoparticles
Lorenzo Vallan‘s PhD with Drs. Ana M. Benito and Dr. Wolfgang K. Maser concerns the
synthesis and functionalization of carbon nanoparticles (CDs), the study of their optical
properties and their implementation in nanohybrid materials for energy conversion
applications.
lvallan@icb.csic.es

ABSTRACT
Carbon Dots (CDs) are a novel class of carbon nanomaterials, which received considerable attention in the
last decade thanks to their interesting optical properties, particularly to the characteristic strong
photoluminescence (PL). Cheap, green and biologically safe1, CDs are a promising new tool in the fields of
optoelectronic devices, sensors and biological labelling. Synthesis methods of CDs include self-assembly,
crosslinking of linear polymers, polymerization and hydrothermal treatment of polymers or small molecules.
At the state of the art, it is ascertained that a non-conjugated polymeric structure, independently of the
presence of other emissive sources, can cause a bright PL based on the crosslink-enhanced emission (CEE)
effect2. Here crosslinking contributes to immobilize the polymer, i.e. to decrease its vibrational and
rotational freedom, and thus facilitates the radiative relaxation processes. Nevertheless, to the best of our
knowledge, a complete elucidation of the chemical structure of PDs and its relationship to their PL
properties is still missing. Lorenzo’s work is aimed to reveal the chemical features that originate the high
fluorescence of the CDs. Therefore a type of CDs is synthesized by a microwave irradiation and the structure
is elucidated. Once the structure is known, a novel room temperature synthesis route is
employed to obtain a comparable structure, which interestingly also reflects the photoluminescence
behavior of the previous CDs. In light of this, the sole origin for the CDs photoluminescence was identified in
the interaction of functional groups jointly located on the CDs polymeric structure. Finally, to better
understand the relationship structure-photoluminescence, little chemical variations on the structure of the
CDs were introduced in the synthesis route and their influence on the optical properties was investigated.3

References :
1. Y. Sun, W. Cao, S. Li, S. Jin, K. Hu, L. Hu, Y. Huang, X. Gao, Y. Wu and X. J. Liang, Sci. Rep., 3, 3036 (2013).
2. Z. A. Qiao, Q. Huo, M. Chi, G. M. Veith, A. J. Binder, S. Dai, Adv. Mater. 24, 6017-6021 (2012).
3. L. Vallan, E. P. Urriolabeitía, F. Ruipérez, J. Mattin Matxain, R. Cantón-Vitoria, N. Tagmatarchis, A.M. Benito, W.K.
Maser, J. Amer. Chem. Soc. (2018, submitted).
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Dr Nikos Tagmatarchis
Theoretical and Physical Chemistry Institute,
National Hellenic Research Foundation,
Athens, Greece

Functionalization of carbon nanostructures and related low-dimensional materials,
structure characterization, photophysical and redox properties evaluation, photoand/or electro-catalysis, energy applications.
Domains of interest
Carbon nanostructures, fullerenes, nanotubes, graphene, carbon dots, nanoparticles, layered materials,
functionalization, energy conversion, photocatalysis, electrocatalysis, photoelectrochemical/solar/fuel cells.
Skills
Organic chemistry, microwave synthesis, vacuum line techniques, functionalization of carbon nanostructures
and 2D layered materials, advanced spectroscopic, thermal and microscopy characterization, NMR, MS, UVVis, IR, Raman, PL, time-resolved PL, electrochemistry (CV, DPV, LSV, etc), TGA, DSC, DLS, AFM, SEM, TEM
References
(1) J. Rio, S. Beeck, G. Rotas, S. Ahles, D. Jacquemin, N. Tagmatarchis, C. Ewels, H. A. Wegner, “Electronic
communication between two [10]cycloparaphenylenes and bisazafullerene (C59N)2 induced by
cooperative complexation”, Angew. Chem. Int. Ed. 2018, in press
(2) G. Rotas, K. Stranius, N. Tkachenko, N. Tagmatarchis, “Ultra-long 20 milliseconds charge separation
lifetime for photoilluminated oligophenylenevinylene-azafullerene systems”, Adv. Funct. Mater. 2018,
28, 1702278
(3) E. Istif, A. Kagkoura, J. Hernandez-Ferrer, A. Stergiou, T. Skaltsas, R. Arenal, A. M. Benito, W. K. Maser, N.
Tagmatarchis, “Self-assembled core-shell CdTe/poly(3-hexylthiophene) nanoensembles as novel donoracceptor light harvesting systems”, ACS Appl. Mater. Interf. 2017, 9, 44695
(4) M. A. Koklioti, T. Skaltsas, Y. Sato, K. Suenaga, A. Stergiou, N. Tagmatarchis, “Mechanistic insights into
the photocatalytic properties of metal nanoclusters/graphene ensembles. The role of light on the
reduction of 4-nitrophenol”, Nanoscale 2017, 9, 9685
(5) T. Skaltsas, M. Goulielmaki, A. Pintzas, S. Pispas, N. Tagmatarchis, “Carbon quantum dots/block
copolymer ensembles for metal-ion sensing and bioimaging”, J. Mater. Chem. B 2017, 5, 5397
(6) D. Perivoliotis, N. Tagmatarchis, “Recent advancements on graphene-supported metal-based
electrocatalysts for oxygen reduction reaction”, Carbon 2017, 118, 493
(7) A. Stergiou, N. Tagmatarchis, “Fluorene-perylene diimide arrays onto graphene sheets for
photocatalysis”, ACS Appl. Mater. Interfaces 2016, 8, 21576
(8) A. Stergiou, Z. Liu, B. Xu, T. Kaneko, C. P. Ewels, K. Suenaga, M. Zhang, M. Yudasaka, N. Tagmatarchis,
“Individualized p-doped carbon nanohorns”, Angew. Chem. Int. Ed. 2016, 55, 10468
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PhD student
Antonia Kagkoura

akagkoura@eie.gr

PhD: “Carbon nanostructured hybrid materials with semiconducting nanoparticles”
Antonia Kagkoura ‘s PhD under the supervision of Dr Tagmatarchis at NHRF, Athens,
Greece, focuses on the preparation of carbon-based hybrids with semiconducting
nanoparticles, their comprehensive characterization by spectroscopic, thermal and
microscopy means, the elucidation of their properties and their applications in energy
conversion.

ABSTRACT
In the rapid increase of energy demands, the exploration of cheap, efficient and abundant materials for energy
conversion schemes is urgent. Graphene, the recently rediscovered and most exciting low-dimensional carbon
allotrope, is a promising material for a wide range of energy applications due to its unique properties. Like
other carbon nanostructures, graphene materials are known to show electron-acceptor properties. However,
in order to develop its full potential, doping with versatile electron-donors is necessary. On the other hand,
semiconducting quantum dots (QDs) possess outstanding absorption and photoluminescence features,
especially throughout the visible region. Moreover, metal chalcogenide QDs are novel inorganic materials with
semiconducting character composed of chalcogenides, such as S, Se and Te, and a transition metal such Mo
or W have been only scarcely combined with graphene and tested for energy conversion applications.1
My PhD study deals with the preparation of graphene-QDs ensembles, testing different semiconducting QDs
in terms of nature and composition as novel electron donors. Along these lines, sulfur doped graphene is
decorated with MoS2 and WS2 nanostructures via microwave irradiation and their electrocatalytic activity is
tested. Linear Sweep Voltammetry is used to evaluate the electrocatalytic activity against hydrogen evolution
reaction.2 Secondly, self-assembled core−shell CdTe/Poly(3-hexylthiophene) nanoensembles are prepared
and used as novel donor-acceptor light harvesting systems.3 The structure, morphology, and composition of
the CdTeQDs/P3HTNPs nanoensembles is confirmed by transmission microscopy and dynamic light-scattering
studies. We have also prepared water soluble CdTe/CdSe core-shell type nanoparticles and immobilized them
onto ammonium functionalized graphene oxide (fGO) sheets. The newly developed hybrid materials have
been fully characterized, while their photophysical and redox properties have been probed by electronic
absorption and photoluminescence spectroscopy and cyclic voltammetry, respectively.4 Currently, the
construction of photoelectrochemical cells with CdTe/CdSe-fGO is underway.
References
[1] A. Kagkoura, T. Skaltsas, N. Tagmatarchis, Chem. Eur. J. 2017, 23, 12967.
[2] A. Kagkoura, N. Tagmatarchis, to be submitted 2018.
[3] E. Istif, A. Kagkoura, J. Hernandez-Ferrer, A. Stergiou, T. Skaltsas, R. Arenal, A. M. Benito, W. K. Maser, N.
Tagmatarchis, ACS Appl. Mater. Interfaces 2017, 9, 44695.
[4] A. Kagkoura, N. Tagmatarchis, manuscript in preparation, 2018.
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PhD student
Rubén Cantón-Vitoria

canton@eie.gr
ABSTRACT

PhD: “Functionalization of graphene and 2D-related materials with organic dyes”
Rubén Cantón-Vitoria’s PhD under the supervision of Dr Tagmatarchis at NHRF, Athens,
Greece, focuses on the functionalization of graphene and related 2D layered materials
such as MoS2 and WS2 with organic chromophores en route the preparation of hybrid
materials with interesting properties for energy conversion applications.

During my Ph.D I have developed a methodology to functionalize MoS2 and WS2 sheets with 1,2-dithiolane
derivatives, exploiting the high binding affinity for Mo atoms with sulfur vacant sites present at the edges of
the exfoliated layered transition metal dichalcogenides.[1] Furthermore, I was able to incorporate positive
charges, owed to the presence of ammonium units, onto functionalized MoS2 and WS2 and employed them to
electrostatically associate negatively charged carbon dots and porphyrin materials. Efficient fluorescence
quenching of carbon dots by MoS2 was observed and attributed to photoinduced electron/energy transfer as
the decay mechanism for the transduction of the singlet excited state of carbon dots. In addition, the
electrocatalytic performance of carbon dots/MoS2 was assessed towards the hydrogen evolution reaction and
found superior as compared to that owed to the individual carbon dots species.[2] On the other hand, efficient
photoluminescence quenching of the anionic porphyrin by MoS2 and WS2 was identified in the porphyrin/MoS2
and porphyrin/WS2, prompting for an additional deactivation channel from the singlet excited state of the
porphyrin within the two ensembles.[3] Also in the area of non-covalent functionalization, in a work that is still
in progress, I have supramolecularly covered the basal plane of MoS2 and WS2 with pyrene moieties and found
that the latter protects the former from oxidation.[4]
I have also accomplished the covalent incorporation of carbon dots,[5] porphyrin[6] and phthalocyanine[7]
moieties onto MoS2 and WS2. The photophysical properties of the covalently functionalized MoS2 and WS2
with those photoactive species were probed by femtosecond transient absorption spectroscopy as well as
spectroelectrochemistry and the results will be shortly published.
As far as graphene-based hybrids concern, I have managed to covalently functionalize with a set of cyanine
dyes.[8] Finally, functionalization of exfoliated graphene sheets with azaboron dipiryn units is underway.
References
[1] R. Canton-Vitoria, Y. Sayed-Ahmad-Baraza, M. Pelaez-Fernandez, R. Arenal, C. Bittencourt, C. P. Ewels, N.
Tagmatarchis, NPJ 2D Mater. Appl. 2017, 1, 13.
[2] R. Canton-Vitoria, L. Vallan, E. Urriolabeitía, A. M. Benito, W. K. Maser, N. Tagmatarchis, submitted, 2018.
[3] R. Canton-Vitoria, C. Stangel, N. Tagmatarchis, submitted, 2018.
[4] R. Canton-Vitoria, Y. Sayed-Ahmad-Baraza, M. Pelaez-Fernandez, R. Arenal, B. Humbert, C. P. Ewels, N. Tagmatarchis,
manuscript in preparation, 2018.
[5] R. Canton-Vitoria, L. Vallan, H. Gobeze, E. Urriolabeitía, A. M. Benito, W. K. Maser, F. D’Souza, N. Tagmatarchis,
manuscript in preparation, 2018.
[6] R. Canton-Vitoria, D. M. Guldi, N. Tagmatarchis, manuscript in preparation, 2018
[7] R. Canton-Vitoria, H. Gobeze, A. Sastre, F. D’Souza, N. Tagmatarchis, manuscript in preparation, 2018.
[8] R. Canton-Vitoria, K. Prousis, T. Calogeropoulou, N. Tagmatarchis, submitted, 2018.
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Prof. Alan B. Dalton
Physics of Nanomaterials
University of Sussex, United Kingdom

Applications-driven studies of nanomaterials and nanostructured
composites.
http://www.sussex.ac.uk/materials-physics/

A.B.Dalton@sussex.ac.uk

Nanomaterials have a large range of exciting properties which we seek to exploit in a
way that is compatible with large-scale industrial processing. We work with quasi-1D
materials such as carbon nanotubes and metal nanowires, as well as 2D layered
nanomaterials like graphene, boron nitride and semiconducting transition metal
dichalcogenides (TMDs).
The group's research interests focus on understanding the fundamental structure-property relationships in
materials containing one- and two- dimensional materials such as carbon nanotubes, graphene and other
layered nanomaterials.
We are particularly interested in developing viable applications for nano-structured organic composites
(mechanical, electrical and thermal). We are also interested in the directed-assembly and self-assembly of
nanostructures into functional macrostructures and more recently interfacing biological materials with
synthetic inorganic and organic materials and associated applications.

1.
2.
3.

Large, Matthew J, Ogilvie, Sean P, Meloni, Manuela, Amorim Graf, Aline, Fratta, Giuseppe, Salvage, Jonathan,
King, Alice A K and Dalton, Alan B, Functional liquid structures by emulsification of graphene and other twodimensional nanomaterials, Nanoscale, 2018
Large, Matthew, Ogilvie, Sean Paul, Alomairy, Sultan, Vöckerodt, Terence, Myles, David, Cann, Maria, Chan,
Helios, Jurewicz, Izabela, King, Alice and Dalton, Alan B, Selective mechanical transfer deposition of
Langmuir graphene films for high-performance silver nanowire hybrid electrodes, Langmuir, 2017
Large, Matthew J, Cann, Maria, Ogilvie, Sean P, King, Alice A K, Jurewicz, Izabela and Dalton, Alan B, Finitesize scaling in silver nanowire films: design considerations for practical devices, Nanoscale, 2016
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PhD student
Giuseppe Fratta

PhD:“Kelvin Probe and Conducting Force Microscopy of graphene-based percolating films”
Giuseppe Fratta‘s PhD with Prof Dalton concerns Atomic Force Microscopy (AFM)
characterization of graphene and related 2D materials, focusing on the study of electrical
properties at the interface with other nanomaterials, such as Ag-Nanowires, through
advanced AFM techniques like Kelvin Probe Force Microscopy (KPFM) in composite system
and transparent electrodes for touch screen applications.
G.Fratta@sussex.ac.uk
ABSTRACT
Kelvin Probe Force Microscopy ( KPFM ), since its introduction in 1991[1], has become a widely used technique
to assess surface change distribution and work function of metal/semiconductor surfaces in electronic devices
at the nanoscale[2].
Today this characterization techniques is employed in many nanotechnology related applications, with 2D
layers material being a notable example due to the necessity of characterizing various electrical properties in
high resolution to better understand how these parameter scale or change relatively to the synthesis and
deposition processes.
While graphene is the most notable example of this category[3],
transition metal dichalcogenides like MoS2 appear to be more
readily usable for application purposes, being a layered material
with electrical properties scaling with respect to the thickness.
This technique has been previously used by our group to observe
the difference at the interface between silver nanowires and
graphene flakes in a conductive percolation network[4] and we are
currently using it to investigate the interface phenomena
happening to few layer materials under external stimuli like
Raman Laser and in many composites systems[5].

References
[1]
[2]
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Filleter, T. & Emtsev, K. V. 2008. Appl. Phys. Lett. 93: 133117 1-3.
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2 Example of the multiple information obtainable in a
single scan pass from our state of the art AFM
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PhD student
Manuela Meloni

PhD: “Self-assembly of graphitic networks using polymer latex crystal templates”
Manuela Meloni‘s PhD with Prof Dalton concerns the study and mechanism
development for the organized assembly of Graphene and other nanostructures using
different polymeric templates, for sensor applications.
M.Meloni@sussex.ac.uk
ABSTRACT
Graphene has attracted enormous interest in the scientific community as the first 2D material with exceptional
mechanical [1], electronic [2] and thermal [3] properties. Pristine Graphene is notoriously difficult to process for
macroscale applications, to overcome this many people use graphene oxide (GO) instead. GO is water soluble
and easily functionalized and so can be simply processed into various systems. GO lacks the exceptional
electronic properties of graphene due to structural disorder, therefore an important area of research is on the
reduction of GO, which partly restores the structure and properties of graphene. Various techniques have
been developed to perform the reduction step.
We report a simple approach for preparing conductive Polymer Latex-rGO composites by using a latexassembly method [4]. After a treatment in the oven at low T, we can reduce the GO in situ. We make use of the
inherent GO properties to optimize the aqueous composite fabrication, which is scalable and adaptable, and
then restore conductivity with a simple, low temperature, heating step; opening up pathways to tunable
electronic composite materials on a large scale.

AFM pictures showing (left) adhesion map with contrast between PL and GO flakes, (right) height
sensor image.
REFERENCES
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Dr Raul Arenal
Laboratorio Microscopias Avanzadas
INA – U. Zaragoza, Spain
http://raularenal.com

Transmission electron microscopy (HR(S)TEM, EELS, tomography) on nanomaterials (carbon-based &
related nanostructures, as well as nanoparticles for plasmonic or catalysis applications) and other
spectroscopy studies (XPS, Raman).
Domains of interest
My broad area of research interest lies in electron microscopy focused on materials science and nanoscience:
TEM (EELS, HR(S)TEM, electron diffraction, tomography), as well as in Raman spectroscopy. These studies are
mainly focused on the growth mechanism, structural and physical (electronic, optical, vibrational, mechanical)
properties of nanomaterials based on carbon, boron and nitrogen as well as other nano-structures (gold and
plasmonic nanoparticles, catalyst nanoparticles, bio-functionalized materials...).
Skills
Recognized skills in Materials Science and in particular in the field of advanced microscopy techniques
(HR(S)TEM, electron diffraction, EELS, EDS and electron tomography), as well as, on other spectroscopic
techniques (Raman and XPS).
References
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platinum with high stability during transformation of a 2D zeolite into 3D”, Nature Materials. 16, 132 (2017).
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“Advanced Transmission Electron Microscopy: Applications to Nanomaterials”, Eds. L. Francis, A.
Mayoral and R. Arenal. Springer (2015), ISBN 978-3-319-15177-9. Book.
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Nitride Nanotubes via Electron Irradiation”, ACS Nano 8, 8419-8425 (2014).
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core-shell Au-Ag & Pure Au Nano-bipyramids”, J. Phys. Chem. C 118, 25643 (2014).
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PhD student
Mario Pelaez-Fernandez

PhD: “Advanced transmission electron microscopy studies of pristine and functionalized
graphene-based materials”
Mario Pelaez-Fernandez’s PhD with Dr Arenal focuses on TEM and EELS studies of
graphene and graphene-like materials, such transition metal dichalcogenides, carbon
nanomaterials or graphene oxide; as well as other 2D materials such as Au Nanowires. His
study focuses as well on spatially accurate graphene transfer.
mario.pelaez-fernandez@hotmail.com
ABSTRACT
The raise of nanomaterials as one of the main sources for better applications, among others, in electronics,
sensors, photovoltaic conversion or energy storage, has been evident in the last decades. In this context, the
search for new types of materials with relevant properties, as well as the correct characterisation of said
properties, seems an issue of vital importance.
Within this subject, graphene and graphene-like materials (transition metal dichalcogenides (TMDs), graphene
oxide, other carbon nanomaterials…) have been attracting an ever-increasing amount of interest due to their
myriad remarkable properties, which are only more diverse when functionalising this type of materials.
Technique-wise, aberration-corrected TEM and STEM provides enough information to delve deep into the
structure of materials, getting even to atomic resolution. In the case of EELS, this technique, especially when
using a monochromator, provides not only spatially resolved chemical analysis when combined with STEM,
but information about the optoelectronic properties as well.
With respect to the project, so far, the student has provided information about the structure of their peers’
samples [1,2] as well as providing space-resolved chemical analysis [3] and optoelectronic information (see
figure 1c) of a new kind of Au-PEDOT nanohybrid. Additionally, he has worked on the optoelectronic properties
of TMD alloys (see Figure 1a), as well as in-situ formation of encapsulated novel carbon nanostructures (see
Figure 1b).

a)

b)

c)

Figure 1 : a) Micrograph of a flake of Mo0.5W0.5S2 (top) with a profile showing areas with 2, 4 and 6
layers. Bottom: averaged spectra collected in this profile. Optoelectronic features such as the optical gap
(dashed square) are shown. b) HRTEM images of functionalised azafullerens encapsulated in a SWCNT
(top) and its subsequent transformation into a graphene nanorribon (bottom) upon electron irradiation.
C) HAADF micrograph and plasmonic features obtained by EELS in a Au-PEDOT nanowire [3].
References:
[1] Nufer S. et al, ACS Applied Nano Materials 2018, 1(4), 1828-1835
[2]Canton Vitoria R., Sayed-Ahmad-Baraza Y., et al, pj 2D Materials and Applications (2017) 1:13
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Dr Tim Batten
Raman spectroscopy
Renishaw plc, UK

Application of Raman spectroscopy to novel material systems
Tim.Batten@Renishaw.com
Domains of interest
•

Raman spectroscopy, Optical instrumentation, 2D materials, Compound semiconductors

Skills
•
•

Raman spectroscopy, Photoluminescence spectroscopy, Electrical measurements
Scanning probe microscopy (AFM, TERS)

References
(1) Murdock, Adrian T., et al. "Controlling the orientation, edge geometry, and thickness of chemical
vapor deposition graphene." Acs Nano 7.2 (2013): 1351-1359.
(2) Batten, T., et al. "Temperature analysis of AlGaN/GaN based devices using photoluminescence
spectroscopy: Challenges and comparison to Raman thermography." Journal of Applied Physics 107.7
(2010): 074502.
(3) Batten, T., et al. "Simultaneous measurement of temperature and thermal stress in AlGaN/GaN high
electron mobility transistors using Raman scattering spectroscopy." Journal of Applied Physics 106.9
(2009): 094509.
Renishaw is a recognised leader in Raman spectroscopy. Raman spectroscopy
is probably the most important analytical tool available for investigating
the many different structures produced from carbon, and for studying
the many 2D materials now known.
Renishaw's LiveTrack™ focus-tracking technology maintains
sample focus, even when mapping large areas that are not
flat. The high spatial resolution of Renishaw's inVia confocal
Raman microscope makes it suitable for studying the structure and
defects of nanomaterials, such as graphene and CNTs.
Renishaw can combine Raman analysis with scanning probe microscopes (such as atomic force microscopes).
These systems add chemical analysis capabilities to the high spatial resolution topography and property
information acquired by SPMs/AFMs. You can also use tip-enhanced Raman spectroscopy (TERS) to acquire
nanometre-scale Raman chemical information.
Renishaw's SynchroScan produces high-resolution wide-range spectra. Collecting data covering the entire
Raman and photoluminescence range is simple and fast.
Some thin carbon films, such as DLC, can be damaged by high laser power densities. With Renishaw's linefocus laser illumination technology, power densities are reduced, but total laser power is retained. You can
collect high quality data rapidly, without damaging your samples.
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PhD student
Dominik Winterauer

PhD: “Raman imaging beyond the diffraction limit”
Dominik Winterauer numerically increases the resolution of Raman data by chemometric
tools and subsequent numeric deconvolution. Further, he advances the data acquisition
process by improving the position accuracy of the mapping process on the instrument.

Dominik.Winterauer@Renishaw.com

Raman spectroscopy analyses inelastically scattered (laser) light. The change in photon energy is caused by
interaction with molecular or crystal lattice vibrations. The intensity of inelastically scattered light plotted
against the energy shift is referred to as Raman spectrum. Raman spectroscopy is sensitive to the chemical
composition, lattice structure, mechanical strain, charge carrier density etc. of the probed material and thus
plays a key role in the characterization of nano-objects. However, since it is an optical probing technique its
resolution is diffraction limited and thus unsuitable for topological probing at the nanoscale. Surface enhanced
Raman spectroscopy (SERS) and tip enhanced Raman spectroscopy (TERS) use the amplification of the light
field caused by surface plasmons in metals and push the resolution of Raman spectroscopy to the nanometre
scale. The drawback of these techniques is that they are experimentally challenging, distort the Raman
spectrum, don’t work with every sample and often show poor repeatability. Numeric resolution enhancement
comes without these drawbacks and, combined with chemometric tools, can reach almost comparable
resolution enhancement. Numeric resolution enhancement, also known as super-resolution, exploits
information about the imaging process to calculate the ground truth that caused the observation.

Figure 1 – a) Raman data image of a bundle of PEDOT nanowires at a Raman shift of 1428cm-1. b) single
wavelength deconvolution of the Raman image shown in (a). c) Reconstructed image using hyperspectral
deconvolution.
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PhD student
Sebastian Nufer

PhD: “Applications of High Surface Carbon
Nanomaterials”
Sebastian Nufer’s PhD with Dr Brunton and Prof. Dalton concerns applications
of high surface carbon nanomaterials using industrial scalable processes.
Applications are in various device structures amongst them supercapacitors.
Sebastian.Nufer@m-solv.com

Carbon based materials, such as graphene and carbon nanotubes, dominated the research interest for more
than two decades now, due to their unique structural and electrical properties. Among the different carbonbased derivatives introduced during this period, carbon nanofoam (CNF) hold most of the promise to serve
as an essential building block to a plethora of future applications. Hazardous gas and biomedical sensing,
high performing batteries and super-capacitors; are only few of the areas where the high surface area of CNF
can be exploited.
Until now, one of the key challenges for the commercial uptake of CNF based devices, was the selective
deposition of the material onto the host substrate. Conventionally, this processing step had to be performed
under vacuum for achieving the desired material morphology; a method which is undesirable when large
area manufacture is considered.
Using laser processing techniques and sputter deposition I produce pristine and functionalised carbon foam
surface layers on a variety of substrates, using low-cost 1-step method I have developed, with applications
tested including supercapacitive electrodes and highly selective high sensitivity gas detection

Figure 3 SEM image of functionalised carbon nanofoam1

1Nufer,

Sebastian, et al. "Percolating metallic structures templated on laser-deposited carbon nanofoams derived from graphene oxide:
applications in humidity sensing." ACS Applied Nano Materials (2018).
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Dr Serge Lefrant
Chief Scientific Officer, Attonuclei
Emeritus Professor, University of Nantes
IMN Nantes, France

Serge.Lefrant@cnrs-imn.fr

Raman scattering, Surface Enhanced Raman scattering, Optical
spectroscopy of conjugated polymers, carbon materials and
composites carbon nanotubes/polymers.
Domains of interest
•
•
•
•
•

Development of nanoparticles for industrial applications
(in the frame of a start-up company based in Nantes, Attonuclei)
Raman studies on MWNTs, SWNTs pristine and functionalized with carbonaceous chains.
Raman studies on conjugated polymers
Composites based on carbon nanotubes and conjugated polymers
Anti-Stokes and resonance Raman scattering in nano-structured disordered media.

•
•
•

Solid state and materials physics
Raman scattering and Surface Enhanced Raman scattering
Optical spectroscopies (absorption UV-visible, Ir absorption, FTIR, Luminescence)

Skills

References
(1) Tuning the Raman Resonance Behavior of Single-Walled Carbon Nanotubes via Covalent
Functionalization. J.Y. Mevellec, C. Bergeret, J. Cousseau, J.P. Buisson, C. Ewels and S. Lefrant, JACS,
2011, 133, 16938
(2) New features in the anti-Stokes and Stokes Raman spectra of single-walled carbon nanotubes that are
highly separated into their semiconducting and metallic components. M. Baibarac, I. Baltog, L. Mihut
and S. Lefrant, J. Raman Spectroscopy, 2014, 45, 323
(3) Improved photoconductive properties of composite nanofibers based on aligned conjugated polymer
and single-walled carbon nanotubes. F. Massuyeau, Y. Zhao, A. El Mel, F. Geschier, E. Gautron, S.
Lefrant, J.Y. Mevellec, C. Ewels, C. Hsu, E. Faulques, J. Wery and J.L. Duvail, Nano Research 2013, 6(2),
149
(4) In situ formation of noble metal nanoparticles on multi-walled carbon nanotubes and its implication
in metal-nanotube interactions, M. Scarselli, L. Camilli, P. Castrucci, F. Nanni, S. Del Gobbo, E. Gautron,
S. Lefrant and M. De Crescenzi, Carbon 2012, 50, 875.

(5) Anti-Stokes Raman spectroscopy as a method to identify the metallic and semiconducting

configurations of double-walled carbon nanotubes , M. Baibarac, I. Baltog, A. Matea, L. Mihut and S.
Lefrant, J. of Raman Spectroscopy, 2015, 46, 1, 32

The ‘Enabling Excellence’ project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Marie Skłodowska-Curie grant agreement No 642742

Dr Patricia Bertoncini
Lecturer, University of Nantes
IMN Nantes, France
Biophysics, “Materials, Physics, Biology” interface
patricia.bertoncini@cnrs-imn.fr
Domains of interest
•
•
•

Mechanical properties of biological systems and at bio-interfaces
Hybrid functional materials based on carbon nanomaterials and biological compounds
Nanoparticle – biological systems interactions (cell mechanics and physical properties)

Skills
•

Electron microscopy, force spectroscopy measurements based on atomic force microscopy,

References
(1) Highly efficient and predictable noncovalent dispersion of single-walled and multi-walled carbon
nanotubes by cellulose nanocrystals, J.-B. Mougel, C. Adda, P. Bertoncini, I. Capron, B. Cathala and O.
Chauvet, J. Phys. Chem. C, 120, 22694-22701, 2016
(2) pH-sensitive photoinduced energy transfer from bacteriorhodopsin to single-walled carbon
nanotubes in SWNT-bR hybrids, K. El Hadj, P. Bertoncini and O. Chauvet, ACS Nano, 7, 8743-8752,
2013
(3) Cellulose nanocrystal-assisted dispersion of luminescent single-walled carbon nanotubes for layer-bylayer assembled hybrid thin films, C. Olivier, C. Moreau, P. Bertoncini, H. Bizot, O. Chauvet and B.
Cathala, Langmuir, 28, 12463-12471, 2012
(4) Early adhesion of human mesenchymal stem cells on TiO2 surfaces studied by single-cell force
spectroscopy measurements, P. Bertoncini, S. Le Chevalier, S. Lavenus, P. Layrolle and G. Louarn, AFM
BioMed Conference, Paris, France, August 23-27, 2011, Journal of Molecular Recognition, 25, 262-269,
2012
(5) Conformational structural changes of Bacteriorhodopsin adsorbed onto single-walled carbon
nanotubes, P. Bertoncini and O. Chauvet, Journal of Physical Chemistry B, 114, 4345-4350, 2010
(6) Study of the mechanical properties of myomesin proteins using dynamic force spectroscopy, P.
Bertoncini, R. Schoenauer, Agarkova I., M. Hegner, J.-C. Perriard and H.-J. Güntherodt, Journal of
Molecular Biology, 348, 1127-1137, 2005
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Basck Ltd
www.basck..com
Basck was founded with the vision to create an Intellectual Property (IP) Consultancy that understands
business as well as Intellectual Property Rights (IPR). Based in Cambridge, UK, it provides advice and
guidance on Patents, Trade marks, as well as IP advisory and management support. Basck are represented
on this current visit by Dr Marcelo Motta, a specialist in carbon nanomaterials, one of the members of the
“EnEx” expert advisory board.

Attonuclei
www.attonuclei.com
Attonuclei™ is a “fully independent and auto financed nanotechnology R&D
company” whose mission is to Research and Develop bottom-up quantum dot fabrication techniques for
implementation in high value added products. They are based in Nantes, France, with strong links to the
Institute of Materials (IMN), coordinators of the EnEx project.
Nanoproducts are novelties in today’s market, yet Attonuclei already has nearly 10 years experience in
quantum dots and nanomaterials. Attonuclei plans to advance “functionalized custom quantum dots” and
associated fabrication techniques to the forefront of nanotechnology for tomorrow. Our company is powered
by PhD degree scientists with competencies mainly in quantum dot technology. Our expertise lies in: « Taking
Concepts to Commercialization » Converting high-risk ideas into high-payoff, market-based solutions ; R&D >
Prototype > Integration solution > Pilot scale fabrication > Large production.
Key markets are Materials, Biotechnology, Energy, Electronics, Functional textiles and Security. Attonuclei is
represented on this current visit by their chief scientific officer, Serge Lefrant (IMN Nantes).

Advanced Material Development
www.advmat.co.uk

AMD has been set up as a commercial enterprise to fund programmes
of development and related research in materials nanotechnology
which are judged to offer practicable, effective routes to licensed
technology and know-how which in turn can be taken profitably to
market through a variety of commercial arrangements. They are based
in Sussex, UK.
Having been stimulated in its early days by the Enabling Excellence project, AMD’s partnership with the
University of Sussex Material Physics department is focused on projects developing viable solutions for many
global challenges including packaging and food waste, conductive inks and coatings, healthcare and anticounterfeiting measures. AMD is represented on this visit by co-founder, Chief Scientific Advisor and EnEx
project partner, Professor Alan Dalton (Sussex University). Alongside Professor Dalton, one of the company’s
other co-founders, Richard Lee, has been an important and active member of the EnEx project, training
students on how to interact with the world of commerce. AMD has recently commenced production and sales
of a range of nano-materials for use in R&D work, under the brand name nHance detailed on the next page.
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May
AM
PM
Location
20
Sunday
Arrival
21 Monday
Project agenda + presentations discussion
Tokyo
22 Tuesday Toyo University: Bio-Nano Electronics Research Centre Kawagoe (Tokyo)
23 Wednesday
JEOL
Nakagami (Tokyo)
AIST
NEC
Tsukuba (Tokyo)
24 Thursday
EURAXESS Japan
Tokyo
25
Friday
Project Meeting + Training EU Delegation (to confirm)
Tokyo
26 Saturday
Train -> Kyoto
Kyoto
Kyoto
27
Sunday
Kyoto
Kyoto
28 Monday
Train -> Nagoya
Nagoya University
Nagoya
29 Tuesday
Nagoya University
Train -> Osaka
Osaka
30 Wednesday
SHARP
SHARP
Osaka
31 Thursday
Departure
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