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The main objective of this nano-workshop will be to enhance the cooperation between
three countries, Albania, Japan and Spain in the field of Nanoscience and
Nanotechnologies and theirapplicationsin crucial areas such as life sciences, information
technologies or energy among others. This century nanotechnologies are going to play a
key role in the development of cutting edge diagnostics devices for citizens health,
environment monitoring, offering innovative technologies and materials with interest for
energy harvesting, telecommunication in addition to other industries. While Spain and
Japan are in the vanguard of nanotechnology developments in Europe and Asia, Albania
a small European country is willing to join future activities in this area and pushing
cooperation with leading countries.



This event is a clear example of the need of cooperation in this multidisciplinary
technology area with the idea to foster the exchange of ideas and establish new
cooperation and exchange programs between the three countries.
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Nanobiodevices, Quantum Technology, and Al for Future Healthcare

Yoshinobu Baba
Department of Biomolecular Engineering, Nagoya University and Institute of Quantum Life Science, QST
babaymtt@chembio.nagoya-u.ac.jp

We have devolved nanobiodevices, quantum technology, and Al for biomedical
applications and healthcare [1-6], including single cancer cell diagnosis for cancer
metastasis, circulating tumour cell (CTC) detection by microfluidic devices, nanopillar
devices for ultrafast analysis of genomic DNA and microRNA, nanopore devices for single
DNA sequencing, nanowire devices for exosome analysis, single-molecular epigenetic
analysis, Al-powered nano-loT sensors, quantum switching intra vital imaging of iPS cells
and stem cells, and quantum technology-based cancer theranostics.

References

[1] T. Yasui, Y. Baba, et al., Science Advances, 3 (2017) e1701133.

[2] H. Yasaki, Y. Baba, et al., J. Am. Chem. Soc., 139 (2017) 14137.

[3]1T. Yasui, Y. Baba, et al., ACS Nano, 13 (2019) 2262.

[4] M.F. Serag, Y. Baba, et al., ACS Nano, 13 (2019) 8155.

[5] Z. Zhao, Y. Baba, et al., Nano Lett., 20 (2020) 599.

[6] Y. Isobe, Y. Baba, et al., EBioMedicine (Published by THE LANCET), 50 (2020) in press.
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Sample-in-answer-out paper platforms for diagnostic applications

Daniel Citterio
Department of Applied Chemistry, Keio University, 3-14-1 Hiyoshi, 223-8522 Yokohama, Japan
citterio@applc.keio.ac.jp

This presentation will shortly introduce some examples of paper-based analytical devices
developed in our group, with special focus on simplified user operation and signal
detection. Approaches presented include fluorimetric protein detection in tear fluid [1],
colorimetric protein detection in urine [2], bioluminescence readout-based antibody
detection in whole blood [3] and colorimetric detection of serum potassium [4]. The
most user-friendly devices require nothing more than the application of an untreated
sample and the simplest ways of reading out an assay result are in the form of
interpreting the length of a colored bar similar to an analogue thermometer, or text or
symbols directly displayed on the paper substrate itself.

References

[1] K. Yamada, D. Citterio, et al., ACS Appl. Mater. Interfaces, 7 (2015), 24864.
[2] K. Yamada, K. Suzuki, D. Citterio, ACS Sens., 2 (2017), 1247.

[3] K. Tenda, D. Citterio, et al., Angew. Chem. Int. Ed., 57 (2018), 15369.

[4] Y. Soda, D. Citterio, E. Bakker, ACS Sens., 4 (2019), 670.
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Preparation and Characterization of Hydroxide of Alkaline Earth Metals

Nanoparticle Dispersions for Cultural Heritage Application

Bujar Dida,? Francesco Baldassarre, Dafina Karaj,? Albana Hasimi,® Angela Atomare, Rosanna
Rizzi¢ and Dritan Siligi¢

AFIMIF, University Polytechnic of Tirana, Tirana, Albania

bIGEWE, Polytechnic University of Tirana, Albania

b|C-CNR, Bari, Italy. bujar.dida@fimif.put.edu.al

bujar.dida@fimif.edu.al

Nanomaterials have been applied in the construction and maintenance of the world
cultural heritage with the aim of improving the consolidation and protection
treatments of damaged stone. These nanomaterials include important advantages
that could solve many problems found in the traditional interventions. The most
commonly used inorganic consolidants are the products based on hydroxide
nanoparticles due to their compatibility with a large part of the built and sculptural
heritage. In this work, a rapid “bottom-up” procedure of the preparation of alcoholic
dispersions of calcium hydroxide and strontium hydroxide has been realized. The
particles of calcium hydroxide have an average diameter of 360 nm, Pdl (Poly
dispersion Index) is equal to 0.188 (mono-disperse) and the colloidal particles show a
good kinetic stability (600 nm) with a zeta potential of +37mV. The particles of
strontium hydroxide show an average diameter of 180nm, Pdl is 0.260 and zeta

10



potential of +14mV. The first studies concerning the use of the Triton X100 as an
additive during preparation of strontium hydroxide, under the same experimental
conditions, shown that the average particle size changes little (206nm), while the PdlI
(0.204) and zeta potential of the colloid increases significantly (+49mV). Both
hydroxides shown a fast carbonation into air; due to the particle size obtained for
these colloids (180~360nm), they can be used for rapid absorption through capillarity
of macro-pores of calcareous materials*. This procedure, moreover, leads to easily
reproducible experimental conditions and makes the procedure itself scalable. The
characterization is performed by powder X-Ray diffraction and dynamic light
scattering. The kinetic stability of nanoparticle dispersions has been determined by
UV-VIS spectrophotometric studies at 600 nm.

The authors acknowledge the financial support from CNR (Italy) — MOES - AKKSHI
(Albania) Bilateral Agreement Program.

References

[1] Baglioni, P.; Chelazzi, D.; Giorgi, R. Nanotechnologies in the Conservation of
Cultural Heritage: A Compendium of Materials and Techniques; Springer Netherlands,
2015.
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[2] Chelazzi, D.; Poggi, G.; Jaidar, Y.; Toccafondi, N.; Giorgi, R.; Baglioni, P. Hydroxide
Nanoparticles for Cultural Heritage: Consolidation and Protection of Wall Paintings
and Carbonate Materials. J. Colloid Interface Sci. 2013, 392 (1), 42—-49.
https://doi.org/10.1016/j.jcis.2012.09.069.

[3] Ciliberto, E.; Condorelli, G. G.; La Delfa, S.; Viscuso, E. Nanoparticles of Sr(OH)a:
Synthesis in Homogeneous Phase at Low Temperature and Application for Cultural
Heritage Artefacts. Appl. Phys. A 2008, 92 (1), 137-141.
https://doi.org/10.1007/s00339-008-4464-8.

[4] De Tagle, A.; Larson, J.; Teutonico, J. M.; Weiss, N.; Pardo, E. S.; Price, C.; Hansen,
E.; Rodriguez-Navarro, C.; Martin, B.; Matteini, M.; et al. A Review of Selected
Inorganic Consolidants and Protective Treatments for Porous Calcareous Materials.
Stud. Conserv. 2014, 48 (sup1), 13-25.
https://doi.org/10.1179/sic.2003.48.supplement-1.13.
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Magneterehological Properties of a Mixture of Carbonyl Iron Powders

Suspended in lonic Liquid
G. Dodbiba

The University of Tokyo
dodbiba@sys.t.u-tokyo.ac.jp

Properties of a magnetorheological (MR) fluid synthesized by dispersing a mixture of two
carbonyl iron powders (CIP) in an ionic liquid have been investigated. At first, mixtures
of CM (dso = 7 um) and HQ (dso = 1.1 um) CIP powders, prepared at the same solid weight
fraction but at various weight fractions of large particles, were dispersed in the ionic
liquid (N,N-Diethyl-N-methyl-N-(2-methoxyethyl) ammonium tetrafluoroborate), which
is stable even at high temperature. Then, the magnetic clusters of the synthesized MR
fluids were observed by using an optical microscope, whereas the magnetorheological
properties were investigated by using a bi-cylindrical viscometer. Each apparatus was
equipped with a magnetic field generator to create a uniform magnetic field. After
finding the most suitable mixing ratio of powders, a new batch of MR fluid was
synthesized. Finally, the properties of the MR fluid with or without addition of surfactant
were compared. The experimental results showed that the MR fluid with 60 wt% fraction
of large particles exhibited the highest MR response [1].
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References
[1] G. Dodbiba, H.S. Park, K. Okaya, T. Fujita, Journal of Magnetism and Magnetic
Materials, Vol. 320, No. 7, (2008), pp. 1322 — 1327.
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Electrochemical application of boron-doped diamond electrodes

Yasuaki Einaga
Keio University
einaga@chem .keio.ac.jp

Boron-doped diamond (BDD) electrodes are very attractive material, because of their
wide potential window, low background current, chemical inertness, and mechanical
durability.! In these years, we have reported several examples for electrochemical sensor
applications such as detection of influenza virus,?® free chlorine,? microsensing system
for in vivo real time detection of local drug kinetics®, and so on. Furthermore, some of
them are developing into practical use. Applications for electrochemical organic
synthesis including CO2 reduction® are also being developed. For example, we
investigated the electrochemical reduction of CO2 to HCOOH in a flow cell using BDD
electrodes. The faradaic efficiency (FE) for the production of HCOOH was as high as
94.7%. Furthermore, the selectivity for the production of HCOOH was more than 99%.
References

[1]Bull. Chem. Soc. Jpn. 91, 1752 (2018). [2](a) Proc. Natl. Acad. Sci. 113, 8981 (2016). (b)
Electrochem. Commun. 70, 18 (2016). (c) Nature Biomed. Eng. 1, 654 (2017). [3] (a)
Angew. Chem. Int. Ed. 57, 2639 (2018). (b) J. Am. Chem. Soc. 141, 7414 (2019).
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TiO, Photocatalysis and Diamond Electrode

Akira Fujishima
Distinguished Professor, Tokyo University of Science
fujishima_akira@rs.tus.ac.jp

Chemical conversion of light energy is an ideal technology, and the tremendous amount
of research of semiconductor photoelectrochemistry, photocatalysis, and
electrochemistry has been carried out over the last half century. | will explain the present
situation of photocatalysis.

The realization of the Sustainable Development Goals (SDGs) through carbon recycling
technology is also an urgent issue to be addressed because of the environmental
problems on a global scale. In the present talk, | will explain and introduce the recent
progress, and our main target of CO, reduction using diamond electrodes.
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Hybrid Nanomaterials for Energy Storage
Pedro Gomez Romero

ICN2, CSIC, BIST, CERCA, Spain

pedro.gomez@cin2.es

Energy storage is one of the key pieces to fix the upcoming but complex sustainable
energy puzzle. Batteries and supercapacitors are two of the strongest technologies
contributing to practical electrochemical energy storage but have complementary
strengths and weaknesses concerning energy / power density or cyclability. In our group
we are actively developing new hybrid materials and hybrid devices aiming to fill the gap
between batteries and supercapacitors in terms of mechanisms and properties. Our
recent work on nanocomposites based on nanocarbons and inorganic clusters will be
used as a representative example of the materials — related work in this area and we will
present also our own approaches to the development of new hybrid devices made with
different nanocarbon electrodes.

[1] D. P.Dubal, O. Ayyad, V. Ruiz, and P. Gomez-Romero. Chemical Society Reviews,
2015, 44, 1777.
[2] Deepak P. Dubal,* Pedro Gomez-Romero** Materials Today Energy 2018, 8,

109-117. All Nanocarbon Li-lon Capacitor with High Energy and High Power Densities
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Device applications of graphene prepared by chemical vapor deposition

transparent antennas and chemical sensors

Shinji Koh
College of Science and Engineering, Aoyama Gakuin University
koh@ee.aoyama.ac.jp

Graphene has attracted attention owing to its unique properties and possibilities for
numerous practical device applications. Chemical vapor deposition (CVD) growth is a
promising way to synthesize high-quality and large-area graphene sheets. We
demonstrated CVD growth of single-crystal monolayer graphene on Ir(111)/sapphire
substrates, and the reuse of the same substrates in multiple CVD growth [1]. We also
demonstrated several device applications of the CVD graphene sheets including optically
transparent dipole antennas operating at 20 GHz [2], luminescent graphene [3] and free
residual chlorine sensor based on graphene field effect transistors.

References

[1]S. Koh, Y. Saito, H. Kodama, and A. Sawabe, Appl. Phys. Lett., 109, 023105 (2016).
[2] S. Kosuga, R. Suga, O. Hashimoto, and S. Koh, Appl. Phys. Lett. 110, 233102 (2017).
[3]1 Y. Hara, K. Yoshihara, K. Kondo, S. Ogata, T. Watanabe, A. Ishii, M. Hasegawa, and S.
Koh, Appl. Phys. Lett. 112, 173103 (2018).
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CSIC nanotechnologies for market applications
Javier Maira
j.maira@orgc.csic.es

The Spanish National Research Council (CSIC) is the largest public research institution
in Spain and the third in Europe. In the last decade CSIC has designed and implemented
a series of actions in order to take advantage of the knowledge generated in
nanotechnology by mean of an appropriate transfer to both the Spanish and the
international industry [l]. Continuing with this initiate, CSIC has recently patented a
simple procedure to isolate highly crystalline graphene for electronic devices applications,
a flexible graphene- based transistor for measuring full-band electrophysiological signals
for medical devices applications, and a novel hybrid nanomaterial very active in the
degradation of organic pollutions that shows magnetic properties which allow its
recovery from the media for environmental applications.

References
[1] Javier Maira, Javier Etxabe, and Pedro A. Serena, Recent Patent on
Nanotechnology, 12 (2018) 45-58.
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The use of conducting composite polymers of PANI and PPY in different
electrochemical devices

P. Malkaj, E. Dalas?, E. Vitoratos?, S. Sakkopoulos?

1Department of Physics Engineering, Polytechnic University of Tirana, 1019 — Tirana, Albania

2University of Patras, GR-265 00 Patras, Greece
malkaj_p@hotmail.com

In this research we have studied the d.c. conductivity, o, of zeolite/polyaniline (PANI) and
zeolite/polypyrrole (PPy) blends of various concentrations in zeolite and the application
of these compounds in the construction of various electrochemical devices. Our studies
show that PANI/Zeolite and PPY/Zeolite at certain ratios (w/w) exhibits very good
conductivity as well as a slow thermal aging. We have used such properties in the
construction of an electrochemical cell of a Pt particles layer on a conducting
polyaniline/zeolite and PPy/zeolite blend. Our results show that these sensors are stable
in aqueous electrolyte solutions of low pH value at temperatures up to 45°C with
response time in seconds. The ability of zeolite to accommodate and neutralize a great
number of cations with all three mechanisms, adsorption, intercalation, and cation
exchange reaction, combined with the high conductivity and stability of HCl—
protonated polyaniline, which interposes into its laminar structure and the good contact
between zeolite surface and polyaniline, make the polyaniline/zeolite composites very
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suitable for use as a cathode electrode in dry electrical primary coin cells. Our results
show that when Polyvinylalcohol (PVA) gel was used as the electrolyte and a Mg foil as
the anode, the e.m.f. values of the cells ranged from 1.62 to 1.94 V, their specific energies
from 4.34 to 8.88 Wh/kg and their energy densities from 3.10 to 6.34 mWh/cm3 for
cathodes containing 10-50 w% zeolite. Moreover, surface examination of the different
samples, was performed by EDS analysis, scanning electron microscopy (SEM) and
atomic force microscopy (AFM) techniques
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Nanobiosensors for diagnostics applications: paper-based platforms
Arben Merkogi

1Catalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC and The Barcelona
Institute of Science and Technology, Campus UAB, Bellaterra, 08193 Barcelona, Spain.
2|CREA - Institucio Catalana de Recerca i Estudis Avangats, 08010 Barcelona, Spain
arben.merkoci@icn2.cat

Both paper and nanopaper-based biosensors are emerging as a new class of devices with
the objective to fulfil the “World Health Organization” requisites to be ASSURED:
affordable, sensitive, specific, user-friendly, rapid and robust, equipment free and
deliverable to end-users. How to design simple paper-based biosensor architectures?
How to tune their analytical performance upon demand? How one can ‘marriage’
nanomaterials such as metallic nanoparticles, quantum dots and even graphene with
paper and what is the benefit? How we can make these devices more robust, sensitive
and with multiplexing capabilities? Can we bring these low cost and efficient devices to
places with low resources, extreme conditions or even at our homes? Which are the
perspectives to link these simple platforms and detection technologies with mobile
phone communication? | will try to give responses to these questions through various
interesting applications related to protein, DNA and even contaminants detection all of
extreme importance for diagnostics, environment control, safety and security.
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From atomically-precise graphene nanoarchitectonics to applications

César Moreno

Catalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC and The Barcelona Institute of Science
and Technology, Campus UAB, Bellaterra, 08193 Barcelona, Spain

cesar.moreno@icn2.cat

In this talk, | will describe the recent advances in the on-surface synthesis field. Then, |
will discuss our recent results to synthetize atomically precise 2D nanoporous graphene
[1], 1D graphene nanoribbons and their chemical functionalization and how to organize
them into superlattices[2,3].

At the end of the day, this talk will demonstrate the full path to synthetize a
semiconducting graphene material with a bandgap similar to that of silicon, its atomic-
scale characterization, and its implementation in an electronic device. Further potential
applications include in nanoelectronics, photonics and highly selective molecular
filtration and sensing systems.

References

[1] C. Moreno, et al. Science 360, 199-203 (2018)

[2] C. Moreno, et al.Chem. Comm. 54, 9402-9405 (2018).

[3] C. Moreno, et al. Chemistry of Materials 31(4), 331-341 (2019)
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Utilization of photocatalytic reactions for biological applications
Kazuya Nakata

Tokyo University of Agriculture and Technology
nakata@me.tuat.ac.jp

Photo-functional materials are useful in a variety of applications, such as devices
converting light energy into electrical energy, optical sensor and filter etc. In our group,
we develop photo-functional materials that convert light energy into chemical reaction
energy which achieves decomposition of environmental pollutants and harmful
microorganisms, and also production of valuable chemicals (solar chemicals) converting
from common resources. By using the technologies based on photo-functional materials,
we recently focus on developing environment maintenance and resource utilization
technologies for living in space environment. Our group is promoting both basic and
applied research that integrates knowledge of chemistry and biology using the photo-
functional materials that can utilize light energy that is inexhaustible in the earth and
space.

References
[1] Kazuya Nakata, Akira Fujishima, J. Photochem. Photobiol. C, 13 (2012) 169-189.
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Mass production of 2D nanocarbons
Yuta Nishina

Okayama University

nisina-y@cc.okayama-u.ac.jp

Exfoliation of graphite through oxidation is a promising technique to produce two-
dimensional nanocarbons on a large scale. We have achieved a 500 g scale production
of graphene oxide in laboratory, and now the scale is increasing to 10 kg. The large-scale
production was achieved by the mechanistic study of the oxidation process using in situ
analyses, such as XRD and XANES analyses. Our optimized graphene oxide production
processes enabled the control of the size, oxidation degree, and functional group
distributions on graphene. We also developed a method for the non-destructive
oxidation of graphite using the specially designed electrolyte. It is confirmed that the
choice of solvents and electrochemical conditions enabled excellent control over the
functionalization degree and type of functional groups on graphene.

References
[1] N. Morimoto, Y. Nishina, et al, Chem. Mater, 46 (2017) 4160.
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Nanoendoscopy AFM: a window into the cell

Marcos Penedo Garcia

WPI Nano Life Science Institute (WPI-NanoLSI), Kanazawa University, Kakuma-machi, Kanazawa 920-1192,
Japan

marcos.penedo@staff.kanazawa-u.ac.jp

Innovative research in cell biology strongly depends on the capacity to study cell
structures in their own physiological environment. Current available techniques have
failed to internally measure the cell with sub-nanometer resolution in physiological
conditions without breaking or taking it apart. Thus, new research strategies require
redesigning and developing new laboratory equipment, improving existing techniques
and implementing new methods that allow us to perform disruptive studies in cell
biology and medicine. Here, we present a novel nanoendoscopy technique based on the
atomic force microscope to measure cells internal structures, in their own physiological
environment without compromising their integrity or disassembling them, obtaining
images that reflect the precise cell’s structures and functions

Figure 1. a) Hela cell 3D-map performed with an
AFM. b) Image of the internal side of the apical
cytoplasmic membrane of a Hela cell. c) Example
of a needle like structure used to penetrate and
internally measure cells, fabricated by FIB milling
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Bridging in cascade Science and Industry (Calibri 11 Bold)

Juan Antonio Ruiz Fuentes (Calibri 9)
Nadetech Innovations (Calibri 8)
juanan.ruiz@nadetech.com (Calibri 8)

The presentation will introduce the activity of Nadetech, running from their initial
solutions to the position and messages nowadays. There will be several examples
supporting and illustrating the title, ‘Bridging in cascade Science and Industry’.
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Nano/microfluidic platforms for biosensing applications

Amy Shen
Okinawa Institute of Science and Technology Graduate University, Japan
Amy.shen@oist.jp

Fabricating large-scale bioplasmonic materials at high-throughput is important for the
development of bio/chemical sensors and high resolution nanomaterial based
bioimaging tools. However, techniques specific to large-scale synthesis of biocompatible
nanoplasmonic materials have found limited acceptance in industry due to their time-
consuming and complex fabrication procedures. Here, by exploiting properties of
reactive ions in a SFs plasma environment, we assemble nanoplasmonic substrates
containing mushroom-like structures with SiO2 (insulator) stems and metal caps of gold
(45-60 nm in total height, ~20 nm in width), evenly distributed with ~10 nm spacing on
a glass slide. We demonstrate that our developed gold nanomushroom (Au NM)
substrate is biocompatible and sensitive for localized surface plasmon resonance (LSPR)
based biosensing applications, achieving a limit of detection of 66 zM for small molecules
[1]. In addition, this platform is exploited to monitor mitosis of fibroblasts for 7 days [2],
E. coli biofilm formation and drug screening [3], and DNA polymerase activity in real-time
[4].
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[1] N. Bhalla, S. Sathish, C. J. Galvin, R. A. Campbell, A. Sinha, A. Q. Shen, ACS
Applied Materials & Interfaces, 2017, 10, 219.

[2] N. Bhalla, S. Sathish, A. Sinha, A. Q. Shen, Advanced Biosystems, 2018, 1700258.
[3] R. Funari, N. Bhalla, K. Chu, B. Soderstrom, A. Q. Shen, ACS Sensors, 2018, 3, 8,
1499-1509.

(4] J. Roether, K. Chu, N. Willenbacher, A. Q. Shen, N. Bhalla, Biosensors and

Bioelectronics, 2019, 142, 111528.
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Highly active photocatalyst based on TiO2 nanomaterials
Chiaki Terashima

Tokyo University of Science
terashima@rs.tus.ac.jp

Titanium dioxide (TiO2) is a representative material for photocatalysis, and its form of
nanoparticle as well as their composite to thin film are very attractive products to the
environmental and energy issues. One of the world-spread application of photocatalysis
is self-cleaning exterior such as tile and glass on the building and house. The outdoor
applications, on which the photocatalysis was irradiated by sunlight including ultraviolet
wavelength, were quite well utilized. Turning to the interior application and the highly
efficient photocatalysis, the visible-light active photocatalysts are highly required. Chen
et al. reported the black TiO2 in 20111). Oxygen vacancies were induced in TiO2
nanoparticles, and therefore their color changed from the pristine white to black. Two
factors of keeping nano-sized structure and inducing oxygen vacancy only around sub-
surface of TiO2 nanoparticles enhanced the oxidation of organics in water and the
hydrogen evolution by reducing water with the use of a sacrificial reagent. In this study,
we demonstrate the solution plasma processing (SPP) to treat the starting TiO2
nanoparticles instead of the hydrogenation process by Chen et al., in which the
photocatalysts were treated in hydrogen atmosphere of 2 MPa at 2000C for 5 days. Not
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only the replacement of manufacturing process but the novel photocatalysts were
investigated using of SPP and adapting some starting TiO2 materials such as anatase,
rutile and their mixtures. TiO2 nanoparticles (Anatase: ST-01 from Ishihara Sangyo,
Rutile: MT150A from Tayca, Mixture: P25 from Aerosil) were dispersed in KCl aqueous
solution. After 3 hours treatment, the photocatalytic performance of plasma-treated
samples was evaluated by the complete decomposition of acetaldehyde under
fluorescent lamp with 8,000 Ix. Final product of gaseous acetaldehyde decomposed by
photocatalytic reaction is carbon dioxide (CO2), and the stoichiometric ration between
acetaldehyde and CO2 is 1:2. As a result, TiO2 treated by the SPP for 3 h showed a high
gaseous photocatalytic performance (91.1%) for acetaldehyde degradation to CO2
compared with the activity of untreated TiO2 (51%). The SPP-treated TiO2 was also more
active than nitrogen-doped TiO2 driven by visible light (66%). The SPP technique could
be used to enhance the activity of readily available feedstocks with a short processing
time2). These results demonstrate the potential of this method for modifying narrow-
band gap metal oxides, metal sulfides, and polymer composite-based catalyst materials.
The modifications of these materials are not limited to acetaldehyde degradation and
could be used in a wide range of VOC pollutant removal applications.

References
[1] X. Chen, L. Liu, P.Y. Yu, S.S. Mao, Science, 2011, 331, 74.
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[2] S. Pitchaimuthu, K. Honda, S. Suzuki, A. Naito, N. Suzuki, K. Katsumata, K. Nakata,
N.Ishida, N. Kitamura, Y. Idemoto, T. Kondo, M. Yuasa, O. Takai, T. Ueno, N. Saito, A.
Fuijshima, C. Terashima, ACS Omega, 2018, 3, 898.
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Carbon-based sensors for industrial applications

Majlinda Vasjari

Department of Chemistry, Faculty of natural Sciences, University of Tirana

NanoAlb, Albanian Nanoscience and Nanotechnology Unit, Academy of Sciences of Albania
majlinda.vasjari@fshn.edu.al

Carbon based electrochemical sensors and biosensors are developed for different
applications. i)The surface of GCE is modified with Hg film for determination of HM. The
modification is done in different ways: by electrodeposition of Hg and by mechanically
coating with modifying solution Hg:Naffion; ii) Modification of Carbon Paste is widely
experimented based on the excellent advantages relating with simplicity of the
biosensor construction and low cost. Home made sensor (CPE), modified with pure
enzyme, plant tissue and/or Au-Np are used for determination of phenolic compounds.
The performance of the biosensor is improved in the case of two modifiers are used in
the same sensor. (iii) Different types of screen-printed sensors are experimented.
Voltametric determination of amino acids is performed using a system of two printed
electrodes (working and reference electrode). Pt wire is used as counter electrode. The
system of three printed electrodes (working, reference and counter electrodes), are
experimented to determine HM in sea water using ASV; Determination of histamine in
food samples is performed using printed carbon electrodes modified with rhenium (V)

oxide. Counter and reference are classical ones. Modification of carbon based electrodes
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at all scientifically improve the analytical performance of the biosensor (selectivity and
sensitivity).
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The compounds InsChsX (Ch =S, Se; X = Cl, Br) represent mixed valence solids with
indium occurring simultaneously in three different oxidation states: In*, In®* and In?*.
Despite the similar ionic formulation (InsChsX = In* 2In%* (In2)** 5Ch? X'), they crystallise
in two structure types (InsChsCl-type: monoclinic, P21/m; InsChsBr-type: orthorhombic,
Pmn21)[1]. The mixed valence character and their structural characteristics offer
substitution possibilities on the cationic and anionic sites. The quaternary derivative
of InsChsCl, obtained by mutual substitution of one indium species by thallium,
TlinaSsCl, synthesized in form of nanowires shows salient the resistivity sensitivity
toward gaseous NOz and NHs in air [2]. Its resistivity can decrease by more than two
orders of magnitude due to the adsorption of the NO: molecules. The [-U
measurements on the individual micro needle-shaped crystals, of the ternary and
quaternary mixed valence compounds revealed significant light sensitivities. Within
the potential range 0-3 V and maximal LED illumination intensity, current jumps of
two orders of magnitude are observed for white light (4100 K; 200 Im), followed by the
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blue light (460 nm; 976 mW) [3]. The mutual structural substitution of selenium by
sulphur and bromine by chlorine, led to pronounced differences in the photo
chromatic sensorial properties. These differences increased with the applied potential
increase. The increase of selenium content in InsChsCl (Ch = S, Se) shifts the optical
band gap toward the higher wavelengths. The introduction of Thallium in the structure
shows the opposite effect. These properties are supposed to be particularly important
for future nanodevice applications.

Key words: Mixed valence, ternary and quaternary compounds, needle shape crystals,
gas sensitivity, photo chromatic sensitivity.
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