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ASSESSMENT OF THE COURSE AND BENEFIT/IMPACT OF PROJECT
SOLUTION

1. Staff
Status as of project Status as of project termination AverageFTE for
Category commencement the whole project
No of persons Total FTE No of persons Total FTE
D.1 19 12,68 FTE 23 14,31 FTE 14,56 FTE
D.2 54 34,50 FTE 57 31,86 FTE 35,14 FTE
D.3 22 16,18 FTE 30 19,59 FTE 18,75 FTE

In 2015 in total 21 students of master and doctoral study programs participated in the
project solution (based on the timesheets). In 2016 the same number of students
participated as in the previous year, i.e. 21. Among which were 18 doctoral students and 3
master degree students. In 2017 number of students of both types of studies declined to 16.
Among which 14 were enrolled for doctoral studies and 2 for master studies. In 2018 we had
in total 11 students all of which were of doctoral study programs. In the last year in total 8
students participated in the project, 7 of them were doctoral students and 1 master student.

All 23 employees of D1 category have a scientific rank degree equivalent to Ph.D., 4 have
professorial title, 5 has title of associate professor and 3 are associate professor candidates.
The others comply with the requirements for associate professor title except for the
requirement on lecturing. In D2 category there are 28 employees with Ph.D. qualification. It
is assumed that majority of remaining 19 specialists would be awarded the Ph.D. title.
Obtaining academic titles is rather difficult for the University Institute New Technologies —
Research Center - NTC as it has no own Bc. or Mgr. students. Average FTE during the whole
term of the project solution of the D1 category is 14,56 FTE, in the category D2 it is 35,14
FTE. Planned overall FTEs was 68 FTE, average value during the whole term of the solution
was 68,45 FTE. At the beginning of the project realization 23 graduates of master degree
programs participated in the project realization and during its course other 17 graduates of
the master degree and doctoral degree participated in the project compared to the initial
state.

During the following period, all research teams will continue in commenced research and
their research objectives will be specified and adjusted.

Professorships:

Prof. Dr. Ing. Juraj Kosek (2016)

Prof. RNDr. Josef Voldfich CSc (2018)

Prof. Ing. Milan Honner Ph.D. (2019)

Habilitation:

Doc. Dr. Jan Minar (2018), doc. Jifi Martan, Ph.D. (2019), doc. Tomas Krenek, Ph.D (2018),
doc. Ing. Petr Koci, Ph.D. (2015), Doc. Ing. Zdenék Slouka, Ph.D. (2017).

Dissertation:

Sikander Azam(2016), Wilayat Khan (2016), Saleem Ayaz Khan (2017), Jifi Vrana (2019),
Martin Kuéera (2017), Marek Vosttak (2018), Tomas$ Syka (2018), Vaclav Cibera(2018), Lenka
Loukotova (2017), Andra Nistor(2019).
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2. Implementation of planned aims

Aim 1: Research program CT1 — Morphology and surface structure of materials
WP1 (basic research), WP5 (applied research)

Aim WP1.

Experimental study of material morphology, morphology formation and characterization
of selected application properties.
Extending the theoretical foundations of microtechnologies towards new non-standard
materials, manufacturing processes and applications.
Influence of morphology of porous catalysts on transport rate, reaction, structure changes
and overall catalyst efficiency.
Characterization of electrochemical activities of carbon-based materials and other model
materials in relation to their surface structure.

Description of fulfillment The research program Morphology and Surface Texture of
Materials (WP 01) carried out research in a number of seemingly heterogeneous areas
whose common denominator is the experimental study of material morphology,
morphology formation and characterization of selected application properties. This
experimental study was often supplemented by advanced techniques of mathematical
modeling performed usually with our own developed software. In the experimental work,
not only the analysis of the structure of materials was carried out with the aid of different
instruments, but also the actual apparatuses were designed, constructed and tested,
allowing the original research to be carried out.

The XRadia uCT400 X-ray micro-tomography machine, purchased as part of the previous
CENTEM project, was a key instrument for meeting of the WP0O1 research targets. Within
the CENTEM + project, a number of methodologies have been developed to characterize
the intrinsic morphology of difficult-to-scan materials, such as the methodology for
scanning catalyst particles in an inert atmosphere, which prevents the catalyst particles
from falling apart during scanning. Furthermore, a method of scanning swollen
heterogeneous ion-exchange membranes embedded in a polymethylmethacrylate carrier,
allowing characterization of the change in intrinsic morphology of individual membrane
components for different conditions was developed. The use of this method enabled the
creation of a series of 4 publications in the very prestigious Journal of Membrane Science
(5th publication in review, 6th in preparation).

The micro-tomography machine was also used to characterize the internal morphology
of various types of catalytic monoliths and to determine the distribution of catalyst layers in
automotive catalysts. The measured and reconstructed structures were used as real
geometry for the mathematical models we developed describing the transport and reaction
of exhaust gases in catalysts. The results were published in the prestigious Chemical
Engineering Journal, Catalysis Today and others.

In the field of polymer morphology, we mapped the distribution of ethylene-propylene
rubber (EPR) domains within a PP matrix using a Raman microscope. We have determined
that the presence of block copolymers affects the structure of the rubber domains and the
local chemical composition (ethylene and propylene distribution) at the interface between
the domains and the matrix. We created and validated a model for predicting the
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morphology of foams prepared by thermally induced phase separation. These foams have
different structures and are also used to study the effect of morphology on thermal and
acoustic insulation properties.

In the field of microfluidics, two-phase flow in microfluidic devices was studied. A
mathematical model of a microfluidic chamber was created in parallel from two sides
surrounded by microelectrodes. The presence of two immiscible liquid phases was
considered inside the chamber. The electrically conductive phase forms a droplet and the
non-conductive phase a surrounding liquid. If the droplet is electrically charged, it is
attracted to the electrode of opposite polarity. The mathematical model allows to study the
transfer of electric charge between the droplet and the electrode, as well as the
deformation of the droplet at the surface of the microelectrode. The mathematical model is
based on the use of the level-set method, mass balance, momentum and electric charge.
The developed model is useful for studying the fundamental processes associated with
targeted delivery of discrete volumes of fluid in spatially complex microfluidic
arrangements.

The change in the morphology of the carbon electrode materials during their use has a
great effect on the behavior of the final device, be it an electrochemical sensor, battery or
fuel cell. The aim of this branch of the research was to prepare a set of morphological
techniques enabling online and in-situ monitoring of changes in electrode surfaces and
active components in electrode materials (eg, battery mass or active components of flow
batteries). During the project, a concept allowing Raman microscopy of material surfaces in
combination with electrochemical testing (cyclic voltammetry) in a highly corrosive sulfuric
acid environment was prepared. The developed solution was used in the project GACR -
GP14-33400P. The electrochemical cell for AFM was adapted to monitor the corrosion of
the developed bipolar plates within the project TACR - TA04011373. The results were
published in the Journal of Power Sources.

Aim WP5:

Complementing experimental studies with advanced techniques of mathematical
modeling performed usually with our own developed software.
Design, construct and test own apparatuses.
The aim is also to compare the results of mathematical models with real experiments and
optimize the parameters of these models so that it is possible to predict the results of real
experiments on the basis of modeling.

Development of innovative components for energy storage systems such as bipolar
plates and electrodes with defined surface morphology.
Implementation of multilayer catalytic exhaust conversion systems combining different
functions into one device.
Preparation of nano- and micro-structured foams and layered structures to improve
thermal or acoustic insulation properties.

Description of fulfillment:

In the field of morphology formation and characterization of polymer foams, an
apparatus for impregnation of a polymer sample and subsequent foaming with laser pulses
was designed and constructed by the so-called "laser induced foaming" method.
Experiments were carried out on non-impregnated polymer samples with or without
additives. The methodology of analysis and characterization of such samples was proposed
on these samples. Other polymer samples were impregnated with various blowing agents
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and the effect of blowing agent concentration and various laser setting parameters on the
resulting morphology was investigated. The model of nucleation process and foaming
simulation was created, which includes effects such as cell coalescence and Ostwald
maturation. The model results were compared with experimental results.

The electro-spraying method is an inexpensive method for preparing nanoparticles of
uniform size and properties. Particle size is directly influenced by a number of process
parameters such as temperature, ambient atmosphere composition, needle precursor flow
rate, precursor conductivity and viscosity, and many others. In the NPU project, the current
design of the electrospray device was modified, improving the temperature control of the
pad and the dosing of the precursor solution. These treatments allowed the repetitive
deposition of nanoparticle layers at temperatures from 20 to 350 ° C. The modified
equipment was used for a) preparation of nanoparticles of metal oxide (Mn, Cu, Fe, Ni) and
b) polymer (polystyrene) particles for hydrophobic layers.

Both of these model systems were used for learning and studying the influence of key
parameters on deposited morphology. The morphology of the deposited layers was
analyzed using SEM, AFM and Raman microscopy. Obtained dependencies of morphology
on electro-spraying parameters were applied in design of model describing deposition of
nanoparticles in electric field. The results of deposition of Mn nanoparticles were published
in an impact journal.

Within the CENTEM + project, the development and optimization of components for the
vanadium flow battery pack continued, in particular for the carbon porous electrode and
composite bipolar plate. The properties of the graphite felt porous electrode have been
optimized with respect to electrical conductivity, felt thickness and catalytic activity for the
electrode reactions of the vanadium flow battery. Furthermore, optimum felt conditioning
conditions have been found for the positive and negative electrodes of the battery, and this
optimum was strongly dependent on the origin and characteristics of the felt. A series of
polyolefin-based composite boards containing 1-3 different carbon fillers were prepared,
and the effect of granulate composition and board forming conditions on the resulting
electrical and mechanical properties of the boards was investigated. An optimum granulate
composition has been found to produce sufficiently conductive and solid composite plates
for flow-through application at significantly lower fill rates than commercial plates. Due to
intensive testing of new materials, the internal resistance of the laboratory cell was reduced
below 0.5 Ohm.cm2. Furthermore, a flow cell was constructed to allow online monitoring of
the electrolyte properties of the vanadium flow battery. This solution allows us to monitor
changes in concentration and composition during real battery operation. Within the project
TACR TA04011373, 6 applied results dealing with components for energy storage systems
were developed.

Combination of internal structure imaging techniques (SEM, TEM, microCT), mathematical
modeling and measurement on specially designed apparatus were used to investigate and
evaluate the effects of internal diffusion on transport characteristics of prepared multilayer
catalytic systems. The results were published in the Catalysis Today journal.

Highlights of the WP1, WP5:

The objectives of WP1 and WP5 overlap in many topics and there is no distinct boarder to
determine which results belong to basic or applied research and therefore we present the
results in summary. In total, 31 impacted publications and 8 applied results were produced
within WP1 and WP5. Of the above-mentioned impacted publications, 4 publications in the
Journal of Power Sources (IF 7.467), 5 publications in the Journal of Membrane Science (IF

Verze ZZ18-1 5




LO1402

7.015), 2 publications in the Chemical Engineering Journal (IF 8.355) and 3 publications in
Catalysis Today (IF 4,888) were published. Of the applied results, the most significant result
is the prototype of the vanadium flow battery pack, which was created in cooperation with
Pinflow energy storage, s.r.o., which has licensed know-how from the UWB for vanadium
battery packs. During the CENTEM+ project a prototype of the vanadium flow battery stack
was developed, which is expected to be commercially produced in 1Q / 2020.

[1] Dudak M., Novdak V., Koci P., Marek M., Blanco-Garcia P., Thompsett D.: Impact of zeolite
and y-alumina intra-particle diffusion on the performance of a dual layer catalyst, Chemical
Engineering Journal 301 (2016) p. 178-187, AIS: 1.064, IF: 6,216; Q1; Q1; DOL:
10.1016/j.cej.2016.04.085

One of the important goals in the development of automotive catalysts is to save space
and costs by combining different catalytic functions into a single multilayer monolithic
reactor. However, the overall catalyst performance, and in particular the performance of
the bottom layer, can be adversely affected by the low transport rate through the top
catalyst layer. We have previously introduced a new approach to predicting efficient
diffusion coefficients in porous layers containing both small intra-particle pores and large
macropores between particles, allowing rapid global mass transport. The method is based
on realistic 3D reconstruction of the porous structure and subsequent solution of the
diffusion equation in the reconstructed domain. In this paper, we extend the application of
this approach to zeolite/@-alumina + Pt/BE-alumina multilayer structures and seek to clarify
the contribution of large and small pore diffusion within zeolite or alumina microparticles to
overall transport, which is particularly important for the construction of multilayer catalysts.

The result is of international significance, as it has been published in the International
Impacted Journal (Chemical Engineering Journal) with an impact factor of 6.216 (2016) and
has been cited 10 times so far. The present work shows that it is important to understand
the factors affecting the performance of a catalyst. In the case of a dual layer catalyst, a
poor design of the system can lead to low activity as the gas does not come into contact
with the active sites. The combined experimental and modeling approach shown here can
help to improve the performance of a dual layer system as it can be used to determine the
impact of micro-, meso- and macropores on the catalyst performance.

[2] Mazuar P., Mrlik J., Benes J., Pocedic J., Vrana J., Dundélek J., Kosek J.: Performance
evaluation of thermally treated graphite felt electrodes for vanadium redox flow battery
and their four-point single cell characterization, Journal of Power Sources 380 (2018) p. 105-
114, AIS: 1.186, IF 7,467; Q1, Q1, Q1, Q1; DOI: 10.1016/j.jpowsour.2018.01.079

The developed and applied method of complex characterization of the cell of the flow
battery enables to quantify the efficiency losses on individual internal components of the
battery cell. These are evaluated from impedance and polarization measurements using
platinum measurement electrodes embedded directly in the flow cell.

The method was used to study the effect of functionalization of felt electrode fibers on
catalytic activity for vanadium redox flow battery reactions. It has been clearly shown that
the effect of functionalization of the felt fibers is only beneficial for the negative electrode
reaction, whereas in the case of a positive electrode, functionalization is undesirable. The
developed method and the results obtained by this method allow to identify the main
sources of inefficiency of the battery cell and on the basis of this information subsequently
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optimize the cell parameters in order to increase its efficiency. The method can be used to
study the performance and durability of the cell's internal components, i.e. electrodes and
membranes, and can be easily adapted for research into flow batteries of any chemistry.
The result is of international significance, as it has been published in the International
Impacted Journal (Journal of Power Sources) with an impact factor of 7.467 and has been
cited 15 times so far.

[3] Mazur P., Mrlik J., Pocedic J., Vrana J., Dundalek J., Kosek J., Bystron T.: Effect of graphite
felt properties on the long-term durability of negative electrode in vanadium redox flow
battery, Journal of Power Sources 414 (2019) p. 354-365, AIS: 1.186, IF 7,467; Q1, Q1, Q1,
Q1; DOI: 10.1016/j.jpowsour.2019.01.019

In this publication, we study the long life of two different graphite felt (commercial
polyacrylonitrile and silk-based laboratory), which serve as a negative electrode in
vanadium flow batteries. Both electrodes differ in the precursor material and the mode of
activation, causing significant differences in the respective properties. The performance
stability of the felt during the charging cycles performed in laboratory single cells is
evaluated using the four-point characterization method developed in the above-mentioned
publication. Furthermore, a complex post-mortem characterization is performed to
identify the causes of different durability of both negative electrodes. The results show that
the silk-based felt we have, thanks to the large active surface area, has excellent
performance stability, which will be used in the construction of new types of flow-through
vanadium batteries.The result is of international significance, as it has been published in the
International Impacted Journal (Journal of Power Sources).

[4] Svoboda M., Benes J., Vobecka L., Slouka Z.: Swelling induced structural changes of a
heterogeneous cation-exchange membrane analyzed by micro-computed tomography,
Journal of Mebrane Science 525 (2017) p. 195-201, AIS: 1.189, IF 6,578; Q1, Q1; DOI:
10.1016/j.memsci.2016.10.046

Heterogeneous ion exchange membranes are a major component of electromembrane
units, which are one of the most common technologies for both desalination and high salt
concentration water treatment (e.g. seawater desalination) and also for concentration
gradients energy recovery. The quality of the membranes is essential for the proper
functioning of the modules. The publication presents a completely new approach to the
study of the internal microstructure of heterogeneous membranes by X-ray computed
microtomography. Our method allows 3D reconstruction of heterogeneous ion-exchange
membranes not only in the dry state, but also in the swollen state in which they are used in
the given modules. As far as the authors know, no other scientific group in the world is able
to carry out full 3D reconstruction of membranes in swollen state and therefore the result is
of worldwide importance. The method based on the described technique can easily be used
to scan other swollen or wet samples and allows not only their spatial morphological
analysis, but also the detection of structural defects that may be associated with the sample
exposure to a humid environment. We use this method to characterize the morphology of
studied membranes and in research in which the behavior of the membranes in the electric
field is related to their structure. These methods serve for further development of
membranes with optimized structure for the chosen application. As a result, the described
method of studying 3D membrane structures will contribute to the intensification of
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desalination processes in electrodialysis modules. It has been published in the International
Impacted Journal (Journal of Membrane Science) and has been cited 22 times so far.

[5] Vrana J., Charvat J., Mazur P., Bélsky P., Dundalek J., Pocedic¢ J., Kosek J.: Commercial
perfluorosulfonic acid membranes for vanadium redox flow battery: Effect of ion-exchange
capacity and membrane internal structure, Journal of Mebrane Science 552 (2018) p. 202-
212, AIS: 1.175,1F 7,015; Q1, Q1; DOI: 10.1016/j.memsci.2018.02.011

In contrast to previous works in this field, the method used represents a comprehensive
set of experiments, on the basis of which it is possible to directly characterize complex
membranes for redox flow batteries. This allows, for example, direct comparison of
membranes of different origins. In this work, the testing method was demonstrated on a
series of membranes of the same thickness and different ion-exchange capacity. The
resulting study is the first to follow the ion-exchange capacity and membrane morphology,
as well as a comprehensive evaluation of a series of commercially available
perfluorosulfonated membranes from various manufacturers for use in a vanadium redox
flow battery. The work reveals the relation of ion-exchange capacity and membrane
morphology and its direct impact on the operational characteristics of vanadium redox flow
battery. It therefore defines a coherent direction in which the newly developed membranes
are to be tested. In addition, the developed method makes it possible to decide directly and
quickly whether the tested membrane is suitable for use in a vanadium redox flow battery
or not. Among other things, the results obtained from the measurement of commercial ion-
exchange membranes provide valuable data for subsequent mathematical models of both
partial events (vanadium permeation, osmotic and electroosmotic phenomena on the
membrane, etc.) and the whole vanadium redox flow battery. The ion-exchange membrane
in redox flow batteries is a component dominantly affecting the internal resistance of these
batteries, which defines the energy efficiency of the system. The published method
represents a method leading to rapid pre-selection of suitable membranes even in systems
with other chemistry, thus greatly simplifying the process of membrane selection.
Simultaneously, when measuring membranes according to a defined method, experimental
data are obtained as input for technological models of vanadium redox flow battery. The
field of impact is thus extremely wide and goes well beyond the area of membrane
development. The result has an international significance, it has been published in the
International Impacted Journal (Journal of Membrane Science) and has so far been cited 10
times.

[6] Pocedic J., Mazur, P., Dundalek, J., Vrana, J.: Pack of vanadium flow battery, Plzen 2019,
NTC-PRT-19-003,CENTEM+. License provided by company Pinflow energy s.r.o.

Aim 2: Research programme CT2 — Engineering of special materials
WP2(basic research, WP6(applied research)

Aim WP2:

The research and development is focused on the investigation of mass and charge
transport in the PEM fuel cells and diagnostics & testing of the Nafion membrane. The
obtained data will be compared with these for synthetized composite membranes. The
theoretical description based on non-equilibrium thermodynamics will be developed to
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investigate the mass and charge transport processes. Preparation and characterization of
microcomposites, study of phase thermodynamics and phase transformations of
components (filler, matrix, composite). Synthesis of nanoalloys with unique phase
composition and structure and preparation of other metastable amorphous and crystalline
phases with catalytic and bioactive properties via laser deposition.

Description of fulfillment:

A series of fundamental tests were conducted to determine electrical, sorption and
surface properties of synthetized membranes, modified commercial membranes and
pristine Nafion-type membranes. A novel catalyst suitable for hydrogen fuel cells was
prepared. The performance tests of the catalyst were conducted using developed fuel cell
prototype. The accelerated stress test protocol was finalised and used for low temperature
fuel cell testing. The artificial degradation of gas diffusion layers for PEM fuel cells was
studied. Project activities were focused on precise formulation of the theoretical model. In
2019, the theoretical model of hydrogen fuel cell with polymer membrane was published.
The model is based on non-equilibrium thermodynamics (to be more specific -
endoreversible thermodynamics). The theoretical model was validated by calculating the
polarisation curve and measurement of the same curve using the commercial membrane
electrode assembly. The comparison of the curves confirmed the theoretical approach
used for the model construction. The investigation of adsorption material for hydrogen
pollution removal was conducted and the material was tested in chemical reactor with
simulated stream of polluted hydrogen. The adsorption material was prepared as a surface
modification of activated carbon.

Research activities in the field of microcomposites and thermodynamics were focused on
a detailed description of the chemical-physical properties of calcined clays and mixed
systems based on fine-granulated blast furnace slag and thermally / mechanically treated
metakaolin - structural and chemical analyses, surface activity and reactivity. The
relationship between equilibrium, heat transfer and process kinetics on the one hand and
the resulting thermos-analytic curve on the other hand for solid phase materials and solid
dispersion systems has been elucidated. Further research was focused on the description of
rheological properties of geopolymer materials and characterization of thermomechanical
properties of particulate composites up to 1000 ° C. Subsequently, the research was
focused on the kinetics of degradation of porous polymer carriers during thermal treatment
of particle reinforced composites, measurement of rheological properties of materials in
dependence on kinetics of hardening and determination of mechanical parameters
(compressive and tensile strength) after temperature exposures.

Immiscible binary alloys (eg AI-Sn) and unique crystalline metastable FeS phases,
amorphous Ti, nano-crystalline TiO + SiO suboxides were deposited under equilibrium
conditions using laser ablative deposition (with Nd: YAG laser). Emission spectra during FeS
deposition were obtained and interpreted and compared with the calculation of properties
of metastable FeS structures. Laser ablation of bioactive nanoparticles based on
hydroxyapatite and titanium on selected porous precursors was successfully performed.
Furthermore, laser assisted deposition of nanostructured films and nanoparticles with
catalytic (eg. CoS, FeS) and bioactive (ZrO, CaTiOs, TiO, SisTis) properties was tested.
Bioactivity and osseointegration was tested by research of stem cell interactions with
prepared biomaterial. The objectives were fulfilled by foreign impacted publications in the
field of eg. metastable crystalline phases based on FeS, laser induced amorphization of pure
Ti, synthesis of nanostructured photocatalytic TiO-SiO suboxides, laser deposition of
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catalytic CoS or ablative deposition of biocompatible ZrO nanoparticles.

Highlights of the WP2:
[1] Josef ChmelaF, Petr Bélsky, Jifi Mrazek, Daniel Svadlak, Martina Hermannova, Miroslav
Slouf, Ivan Krakovsky, Daniela Smejkalova, Vladimir Velebny: Nanostructure of hyaluronan
acyl-derivatives in the solid state, Carbohydrate Polymers 195 (2018) 468-475; IF 6,044; Q1,
Q1, Q1; https://doi.org/10.1016/j.carbpol.2018.04.111

The paper contributes to elucidation of the structure of acylated hyaluronans, which are
promising nanomaterials for biomedical applications. The work was created in cooperation
with the Czech company Contipro a.s., Dolni Dobroué, which is a large producer and
exporter (one of the largest in the world) of hyaluronan and various products based on it for
cosmetic, pharmaceutical, biomedical and veterinary applications. The NTC team used
knowledge in the field of characterization of composite materials and nanomaterials and
described the properties of the developed material using the SAXS technique. SAXS analyzes
are carried out in the Czech Republic by only a few specialized workplaces.

[2] Kovatik T., Pokorna D., Urbanova M., Bezdicka P., Bastl Z., Kupcik J., Krenek T., Pola M.,
Kullova L., Pola J.: Formation of TiO/AI203/C Composite in Thermal Co-decomposition of
Aluminium(lll) Acetylacetonate and Titanium(IV) Oxyacetylacetonate. (Eng) J. Anal. Appl.
Pyrolysis 117, 182-190 (2016). IF 3,471; Q1, Q1; DOI: 10.1016/j.jaap.2015.12.00

The contribution of this work is especially in the research of thermal decomposition of
volatile precursors of alumina and titanium dioxide. This original work fulfills the
assignment of the research WP02: Nanoalloys. The formation of various amorphous and
crystalline phases of the Ti-Al-C compound has been demonstrated. Contribution is found
especially in detailed structural and chemical analysis of the obtained structures.

[3] PAVELKA, M., WANDSCHNEIDER, F., MAZUR, P. Thermodynamic derivation of open
circuit voltage in vanadium redox flow batteries. Journal of Power Sources, 2015, roc. 293,
¢. fijen 2015, s. 400-408. ISSN: 0378-7753, IF 6,333; Q1, Q1, Q1, Q1; DOI:
10.1016/j.jpowsour.2015.05.049

The publication contributes to the elucidation of thermodynamic processes occurring in
flow batteries. The output builds on the basic research activities of the Membranes and Fuel
Cells and Thermodynamics group. The calculations verify and confirm the thermodynamic
relationship of the voltages in the open circuits of vanadium redox batteries and reveal the
difference between the voltages for the anionic and cationic membranes.

Published works are focused on refining the models of transport processes in the fuel
cell. A societal benefit is the clarification of thermodynamic processes taking place inside
the fuel cell and the implementation of these results in the preparation and optimization of
prototypes. The use of hydrogen technologies is clearly associated with a detailed study of
the processes taking place in fuel cells and their control and management. The safe use of
hydrogen technologies is linked to ongoing research and publishing in this field contributes
to the exploitation of results in this field. The publication outputs in the field of material
chemistry are focused on the development of socially beneficial materials in the field of
promising nanomaterials for biomedical applications (cosmetics and pharmaceutical
industry). Contribution is found especially in detailed structural and chemical analysis of
obtained structures. The NTC team uses knowledge in the area of nanocomposite materials
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and nanomaterials characterization.

Aim WP6:

This work package is focused on fuel cell prototype construction and the development of
methodical document for the degradation of polymer membrane, gas diffusion electrodes,
catalysts and gas diffusion layers. The main goal of the work package is to synthetize a
composite polymer membrane suitable for application in hydrogen fuel cells. The aim is to
develop equipment and to verify the technological possibilities of electro-resistance curing
(electric boosting method) of aluminosilicate, micro-composite mixtures with respect to
equipment parameters (current, voltage, temperature) and with regard to product type
(size, volume, weight).

Description of fulfillment:

The prototype of low temperature hydrogen fuel cell unit with active area 1 square
centimeter was constructed. The prototype can be used for testing of promising materials
like membranes or gas diffusion layers and a small amount of investigated material is
needed. Furthermore, the methodical document for diagnostics and testing of fuel cell was
finalised and the outcomes of this document were used for construction of fuel cell stack
(approx. power output 1 kW). Then, the commercial partners were contacted to employ the
stack into the pilot scale application. As an example, the pilot scale unit consisting of
vanadium redox flow battery of power 10 kW is prepared to implement the fuel stack as a
back-up system for recharging. The battery is meant to be an energy source for electric
vehicles recharge station. The fuel cell stack is enriched by peripheral components and
software system control to ensure the stand-alone application. Moreover, the fuel cell stack
has been immunised against the pollution (carbon oxides, sulphur) in hydrogen by
implemented adsorption unit. The system of fuel cell stack with peripheral devices was
presented to commercial partners (Unipetrol, Devinn, CEZ). The adsorption unit is promising
device for companies which are producing large amount of polluted hydrogen (Unipetrol).
The material used in adsorption unit can be used for carbon oxides removal in industrial
processes to produce a clean hydrogen for electric vehicles (cars, trucks, trains etc.).

Testing of molds for curing by means of electro-resistance method with controlled
parameters was successfully tested. 20 series of test specimens were prepared. Material
parameters of test specimens and device parameterization were evaluated. This was
followed by successful optimization of the cure mode (80 °C) with reduced temperature and
humidity losses using graphite electrodes and laminate body mold design. We managed to
produce composite boards with larger dimensions 50x50cm and weight > 10 kg. The
repeated functionality of the curing process was successfully solved and the effectiveness of
the molds was tested. The solution eliminated moisture losses. This was followed by a
comprehensive evaluation of the technical parameters with respect to the state of the
samples and the publication of the results obtained.

Highlights of the WP6:
[1]JNTC-FVZ-2016-004
POKORNA, D., CURINOVA, P., FAIGAR, R., POLA, J., KRENEK, T., KOVARIK, T., POLA, M., DUCHEK, P., VALA, L.,
NOVAK, L., JANECEK, V. Functional sample of porous catalysts, 2016

Functional samples of composite catalysts for Fenton degradation of antibiotics in waste
water were prepared by sorption of hercynite on porous ceramic filter Vukopor, laser
ablative deposition of magnetite on porous geopolymer, and laser ablative deposition of
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magnetite on extruded high-density polyethylene PAQ 800+.
Samples are usable as fixed filtration bed and the latter as suspended bodies in a flow
reactor for degradation of antibiotics and other pollutants in waste water.

[2INTC-FVZ-2017-002

TOMAS, M., KRENEK, T., POLA, M., 2017, Functional sample

A measurement device for the electric and/or ionic conductivity determination using thin
platinum layer.

The device can be used to determine electrical properties of thin film polymer
membranes. The device was connected to electrochemical impedance spectroscopy and the
impedance spectra were measured. These spectra were analyzed in order to study
structural parameters. An equivalent circuit analysis was applied and the numerical
simulation was conducted. Then, the diffusion coefficient was calculated by comparison of
measured spectra and simulated curves.

[3INTC-FVZ-2018-005

REMIS, T., KADLEC, J., POLA, M.

The device for membrane casting, 2018, Functional sample.

Our device (casting knife) is supposed to form membranes of defined thickness and can be
used for any backing plate (glass, plexiglass, teflon). The membranes are prepared by the
casting solution method and subsequently cured. The thermodynamic properties of the
membranes depend on the thickness of the membrane.

Aim 3: Reserach programme CT3 - Laser technologies,
WP3 (basic research),WP7 (applied research)

Aim WP3:

To clarify the relationship between laser beam parameters, ongoing processes and
resultinghanges in the structure and properties of material surfaces. To clarify the
interrelationship of ongoing material processing processes and IR radiation emission /
reflection processes. To clarify the relationship between the structure and composition of
the surface of the material on the one hand and the resulting optical, thermal, mechanical
and tribological properties on the other. To clarify the possibilities of developing new
materials and their applications in new areas. To explain possibilities of development of
new experimental methods based on intensive heat sources and fast infradetectors.
Knowledge support of applied research activities. Explain the possibilities of using various
methods of material properties analysis for evaluation of samples processed by laser
technologies. Modify laser application laboratories for simultaneous use in basic research
projects.

Description of fulfillment:

Fulfillment of the objective was realized through internal basic research projects solved
in accordance with the topics of doctoral dissertations of students involved in the project
and in connection with applied research. Laser application laboratories have also been
adapted for this basic research. Research was conducted in laser welding, micro-machining
and surface treatment. The result is new knowledge about the relationship between the
parameters of the laser process and the resulting changes in the processed material, as well

Verze ZZ18-1 12




LO1402

as proposals for new methods of laser processing of materials. Research was conducted on
the emission / reflection of IR radiation in connection with laser material processing
processes. The result is the design of new measuring systems with expected use in
diagnostics or control of laser technological processes. The possibilities of developing new
experimental methods using intensive heat sources and infradetectors were analyzed. The
results are proposals for new methods for determining the optical-thermal properties of
materials (emissivity, diffusivity) and new methods for non-destructive testing of materials.
Part of the research was devoted to the development of new materials. The result is the
design of layers with suitable properties for use in thermography and measurement of
material properties. In the period 2015-2019, the research team published 29 articles in
impacted journals, the research also resulted in 5 patents received.

Highlights of the WP3:
[1] Honner M., Honnerova P. Survey of emissivity measurement by radiometric methods.
Applied Optics, Vol. 54, 2015, pp. 669-683. IF 1.784

A survey of the state of the art in the field of spectral directional emissivity
measurements by using radiometric methods is presented. Individual quantity types such as
spectral, band, or total emissivity are defined. Principles of emissivity measurement by
various methods (direct and indirect, and calorimetric and radiometric) are discussed. The
paper is focused on direct radiometric methods. An overview of experimental setups is
provided, including the design of individual parts such as the applied reference sources of
radiation, systems of sample clamping and heating, detection systems, methods for the
determination of surface temperature, and procedures for emissivity evaluation.

[2] D. Moskal, J. Martan, V. Lang, M. Svantner, J. Skdla, and J. TesaF, “Theory and verification
of a method for parameter-free laser-flash diffusivity measurement of a single-side object,”
Int. J. Heat Mass Transf., vol. 102, pp. 574-584, 2016. ID: 43914409, IF 2.857

A new single-side flash method for thermal diffusivity determination is presented.
The method is based on a laser-flash pulse excitation and infrared thermography non-
contact temperature measurement of a thermal response of a studied object. Using this
method, the both excitation and measurement at one side (front side) of the studied object
are provided. An exact knowledge of the thickness, absorbed energy, emissivity or other
material parameters of the object as well as temperature measurement on the opposite
side (back side) of the object are not required. Thus, the method can be described as an
object parameter-free single-side thermal diffusivity measurement method. The thermal
diffusivity measurement procedure and data processing using an approximation algorithm
are described in the paper. Simulation and experimental verification of the method is
presented for several materials.

[3] MARTAN, J., MOSKAL, D., KUCERA, M. Laser surface texturing with shifted method —
Functional surfaces at high speed. JOURNAL OF LASER APPLICATIONS, 2019, ro¢. 31, €. 2, s.
NESTRANKOVANO. ISSN: 1042-346X, https://doi.org/10.2351/1.5096082, Q3, Q3, Q3; IF
1.443; AIS 0,386

Laser surface texturing is a promising technology for future wide applications of
functional surfaces with specific properties like hydrophobic, antibacterial, adhesive, self-
cleaning, anticorrosion, light absorbing, low friction, etc. Great advancements have been
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made in this field in the last few years, but in most cases, it takes from minutes up to 1 h to
produce 1 cm2 of a functional surface. Even the availability of high-power ultrashort pulsed
lasers in the last few years did not dramatically increase productivity, because there are
physical limitations of current processing methods: heat accumulation and oxidation,
plasma shielding effect, and precision at high speeds. In order to solve these limitations,
there have been developed a new method called a shifted laser surface texturing (sLST)
method. The new method has a potential to be at least 100 times more productive with no
heat accumulation effect and virtually unlimited number of complex shape objects
produced with high precision on the surface. In the present work, the principle and
advantages of the method are described. The results of the method are compared with two
standard methods (path filling of objects and hatch over all objects). The sLST method is
presented in both single pulse and burst variants. Examples of its application on different
materials for increased adhesion of surface coatings are shown.

Aim WP7:

To develop new, especially remote, laser materials processing technologies (welding,
cutting, machining, marking, surface treatment, etc.) for the development of new products
and for their industrial production. To develop new IR measuring systems for on-line / off-
line control and control of industrial processes. To develop new measuring systems based
on IR measuring methods and laser technologies for laboratory and industrial use for
measuring material properties and product testing. Ensure research cooperation and
application of research results also in areas outside the main focus of the project. In
connection with the application of the research results to address education and
popularization in the topics of the project focus. Apply new methods of internal and
external communication (eg based on social software) to increase the efficiency of activities
and support teamwork.

Description of fulfillment:

Fulfillment of the objective was carried out in close cooperation with users of research
results, especially in the framework of purpose-oriented projects and contractual research
projects. The focus of the activity has gradually shifted from the research of laser materials
processing technologies to the research of measuring systems for laser technologies and
advanced materials. This change is demanded by the needs of the application sphere as well
as by the evaluation according to the results of international significance with high
economic impact or social relevance. The focus of the research was on laser welding,
surface treatment and machining technologies for the development of new products and
for their industrial production. The result is verified technologies and pilot plants. In the
area of measuring system development, the work focused on on-line / off-line control and
management of industrial processes. The results are functional samples of new measuring
systems, software for thermographic measurement and prototypes of thermographic
paints. Research results include functional samples and software for laboratory and
industrial use to measure material properties and test products. Between 2015 and 2019,
the research team participated in the creation of 6 verified technologies, 2 pilot plants, 10
functional samples, 6 prototypes and 7 software.

Highlights of the WP7:
[1] Honnerova P., Martan J., Vesely Z., Honner M. Method for emissivity measurement of
semitransparent coatings at ambient temperature, Scientific Reports, Vol. 7, 2017, p. 1386,
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IF: 4.259

Coatings deposited on a material surface are effective way of changing its surface
properties. For increasing or decreasing radiation heat transfer, coatings with high or low
emissivity are, used. Measurement of spectral emissivity is a fundamental step to effective
use of coatings for this application. Up to now the measurement methods are focused on
bulk samples and mainly opaque ones. Here we present a method enabling measurement
of emissivity of semitransparent coating itself, although it is deposited on a substrate. The
method is based on measurement of transmittance and reflectance using an integration
sphere system and Fourier transform infrared (FTIR) spectrometer for samples with two
different coating thicknesses deposited on transparent substrates. Measured transmittance
of the coating indicates spectral regions of potential emissivity differences using different
substrates. From all the measured values, spectral emissivity can be characterized for
different coating thicknesses. The spectral range of the method is from 2 um to 20 um. The
measurement is, done at ambient temperature enabling measurement of samples sensitive
to heating like biomedical or nanocoatings. The method was validated on known bulk
samples and an example of semitransparent coating measurement is shown on high-
temperature high-emissivity coating.

[2] HONNEROVA P., HONNER M.: Prototype of reference thermographic paint HERP-HT-
MWIR-BK-11. Prototype NTC-PRT-17-001, University of West Bohemia, Pilsen, 2017.

The result of research and development there are two prototypes of specially designed
high emissivity paints for thermographic use from room to high temperatures. In
collaboration with the industrial manufacturer of paints and sprays, the result was
completed in the form of the product (spray paint), which is currently marketed by our
research center under LabIR Paints and distributed to those interested in its use.

The paints have an appropriate combination of physical properties (transmissivity,
emissivity, adhesion, temperature stability, etc.) to help to refine the non-contact
temperature measurement by thermal imaging cameras or infrared detectors. The result of
the development there are two complementary paints to be used in applications from room
temperatures up to 1000 ° C. Thanks to the paints, it is now possible to measure materials
with glossy surfaces (metals, glass, some plastics) for which the contactless temperature
measurement has been problematic so far. Thus, the key obstacle to expand the non-
contact temperature measurement into many disciplines is removed.

The interest in these paints has already been shown by research institutes, universities
and commercial entities from the USA to Japan. In many cases, they are world leaders in
their fields. Research organizations have bought these paints, for example, by Onera, the
German Max-Planck Institute or the German Aerospace Center. The interest of industrial
companies is for example from ABB, Cognatec or Tatasteel. The application of paints thus
moves from the originally planned use in engineering and automotive to electronics,
aerospace and many others. Surprising remains the interest of the Spanish National
Museum of Natural Sciences.

Approximately one year after reaching the result, it can be said that it has been widely
applied to more foreign markets. Due to the limited marketing activities of this product, we
attribute this application's success to the fact that it is a result at the world-leading level
that was not yet available on the market.

[3] HONNEROVA P., HONNER M., MARTAN J., KUCERA M., SKALA J.: Measurement System
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for Analysis of Spectral Normal Emissivity of Materials at High Temperatures, Functional
sample NTC-FVZ-19-004, Plzen, 2019.

The method enables measurement of temperature dependence of spectral emissivity of
coatings up to 1000°C. The device consists of an FTIR spectrometer, high temperature
blackbody, infrared camera, high power laser and various optomechanical components. The
measured sample is placed in the thermal insulation on a positioning mechanism. The
biggest innovations in this device are methods of sample heating and sample surface
temperature measurement. Heating of the sample is secured by the laser and it is much
faster than other heating methods. The desired sample temperature in the range from 300
to 1000°C is reached by the laser power control. Surface temperature of the sample is
measured without contact using the infrared camera and a reference coating (LabIR paint)
applied to a part of the analyzed coating. Such an arrangement allows accurate
measurement of emissivity of coatings with high thickness and low thermal conductivity.
The spectral dependence of the emissivity of coatings is measured by the FTIR spectrometer
against a black body placed on the opposite side of the measured sample. Choice between
the sample and the black body radiation signal is made by rotating parabolic mirror.

Aim 4: Research programme CT4 — Materials and technologies WP4 (basic
research), WP8 (applied research)

Aim WP4:

Performance the high-quality transparent conductive ZnO films, silicon absorption films
and completely suppress the light induced degradation in a-Si: H films. Research of
dielectric thin films having a perovskite structure (BaTiOs, SrTiOs etc.) with their potential
utilization in photovoltaics, photonics and in micro-system technology. Performance the
multi-layered structures with different refractive indices for their utilization in photonics
and in photovoltaics.

Description of fulfillment:

In a period of project solution work of the research team was focused on performance
and research of high quality transparent non-conductive and conductive ZnO films doped by
selected elements (Al, Ga, Co, Cr, Ni, Ti) in order to modify their physical properties
proposed especially for certain photonic and micro-system applications. ZnO films having
optimized parameters (structure, conductivity, preferred orientation of crystallites) were
utilized for piezoelectric generator construction, GaP/ZnO hetero-junction deposited on
GaP nano-vires and as an intermediate adhesive film between the glass substrate and Au
nano-islets. ZnO films were created by PVD technology (magnetron sputtering and pulsed
lased deposition). Research was focused also on improving electrical properties of the films
deposited at low temperature (100°C), which can be deposited on temperature sensitive
polymer substrates for a flexible electrotechnics. Furthermore, the oxygen content
influence on structure and electrical properties of the aluminum doped ZnO films deposited
from ceramic targets at temperatures 100°C and 250°C were also probed. In the films
doped by a higher level of Ni and Co concentration, ferromagnetic properties have been
observed.

In the area of photovoltaic technologies at recent time, more component ferroelectric
materials with a perovskite structure (BaTiO3, SrTiO3, etc.) prepared also by a magnetron
sputtering technology have been employed. Adding an appropriate element (Co or Ni),
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these materials can be transformed from ferroelectric to the ferromagnetic state, but only
after the post deposition heat treatment at temperatures 700-900°C, because the
ferromagnetic material requires certain degree of crystallinity. As deposited materials had
an amorphous structure and no ferromagnetic behavior has been observed. Materials
mentioned above can be used as absorption layers in combination with silicon absorption
layers to create solar cells. Such solar cells were recently created and for a very short time
their efficiency has improved from 2 % in 2009 to 22 % in 2016. Among others, BaTiO3 films
in amorphous state exhibited very good antireflective properties, which, when putting them
into the solar cell systems, will lead to their higher efficiency.

Apart from the simple absorption layers for tandem solar cells on the silicon basis,
especially for the cells with more p-i-n structures, multi-layered a-Si:H/a-SiNx:H structures
are appropriate too, because where optical band-gap can be tuned by change of a-Si:H sub-
layers thickness and their micro-structure. A-Si:H/a-SiNx:H multi-layers were deposited by
PECVD technology from silane and nitrogen and subsequently thermally annealed in
vacuum at temperatures between 600°C and 1100°C. Sub-layer thicknesses were 5, 10, 15
and 20 nm. Influence of the sub-layers thickness and annealing temperature used on a
crystallinity of the a-Si and pc-Si sub-layers were analyzed, because both parameters
strongly influence their structure and optical properties. Sub-layers a-SiNx remain
amorphous in this process. Hydrogen leaves the multi-layers already at annealing
temperature about 500°C. Thinner multi-layers require higher annealing temperatures for
crystallization in general (5 nm thick at least 1000°C), and crystallization of more thick multi-
layers can be control by annealing temperature level. Generally speaking, structural and
optical properties of the multi-layered films are influenced by deposition parameters and by
annealing temperature process as well.

Highlights of the wpr4:
[1] Siddheswaran, R., Netrvalova, M., Savkova, J., Novak P., Ocenasek, J., Sutta, P., Kovac, J.
Jr., Jayavel, R.:, 636 (2015) 85-92,IF 3.779 Q1 Cit. 22x

Zinc oxide (ZnO) in recent years became interesting for many research institutes. Physical
properties (piezoelectric, pyroelectric, photovoltaic, optic and others) of pure and also
doped ZnO created by using various technologies predestine it for a broad utilization in
microsystem technology, optoelectronics and photovoltaics. This paper deals with the zinc
oxide films doped by nickel (ZnO:Ni) deposited by a reactive magnetron sputtering
appropriate particularly for optoelectronic applications. Doping levels were 3.5, 4, and 6
atomic % of Ni. Important optical properties are transmittance, optical band-gap and
refractive index depending on the microstructure of the films. Doping level of ZnO by nickel
has strong influence on refractive index level, which is decreasing when doping level has
increased. The same as transmittance of doped films is strongly lower in scale of
wavelength between the 400-600 nm against the non-doped ZnO. More significant
ferromagnetic effect was observed when the films were doped at doping level 6 at % of Ni.
The optical band-gal level has increased to 2.8 eV against 3.34 eV for non-doped ZnO
regardless of the dopant amount.

[2] Siddheswaran, R.; Sutta, P.; Novdk, P.; Netrvalova, M., Hendrych, A., Zivotsky O.: In-situ
X-ray diffraction studies and magneto-optic Kerr effect on RF sputtered thin films of BaTiO3
and Co, Nb co-doped BaTiO3. CERAMICS INTERNATIONAL 42 Issue: 3 (2016) 3882-3887, IF
3.057, Q1 Cit. 10x
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BaTiO3 belongs to the ferroelectric materials, which are significantly applied among
others in photovoltaic technologies. If it is prepared by the magnetron sputtering method at
low temperatures, material prepared will be in an amorphous state. After a post-deposition
thermal annealing process at temperatures from 700°C to 900°C material prepared
transforms from the amorphous phase to a polycrystalline phase. Similar situation become
also in case of BaTiO3 films doped by cobalt and niobium. In these films their magneto-optic
properties were investigated depending on the post-deposition thermal treating of the
films. After the heat treatment the BaTiO3 films doped by cobalt transformed from
amorphous to polycrystalline phase and very good ferromagnetic properties of the films
have been obtained. No ferromagnetic properties have been observed in the amorphous
state of the films, because the ferromagnetic material have to be in some polycrystalline
state. Films doped by cobalt achieved roughly perfect crystallites about 40 nm in diameter
already at 700°C annealing temperature. This effect was more effect when films were
annealed at temperature of 900°C. Utilization of the films can be found at amorphous state
in area of ferroelectric applications (photovoltaics and photonics) and also at polycrystalline
state in areas of ferromagnetic applications.

[3] Tvarozek, V., Szabo, O., Novotny, I., Kovacova, S., Skriniarova, J., Sutta, P.: Plasmonic
behavior of sputtered Au nano-island arrays. APPLIED SURFACE SCIENCE 395 (2017) 241-
247,1F 4.739,Q1 Cit. 3x

Nanoparticle areas created from the noble metals (Pd, Ag, Pt, Au) in form of individual
islets deposited onto the transparent substrates, for example by a diode sputtering, have a
broad employment in utilization of localized surface plasmonic resonances, which are a
coherent oscillations of free electrons in metal nano-islets of solid material excited by
electromagnetic field namely in an optical scale of spectrum. These phenomena can be used
in nano-technology, for example for optical nano-waveguides, excellent optical nano-lenses,
or for nano-lithography having distinguishing better than the wavelength used is.
Nevertheless, interesting are also applications of these phenomena in area of biological
sensors and photovoltaic cells. In this paper, gold islets were deposited on glass substrates
and also on zinc oxide films doped by gallium. Effective thickness of the films (height of the
Au nano-islets) was 2-8 nm with preferred orientation of (111) lattice plains in direction
[111] perpendicular to the substrate. Plasmonic effect of the Au-islets was observed using
UV Vis spectrophotometry and was described by modification of a size scaling universal
model using the nominal thin film thickness as a technological scaling parameter. Insertion
of titanium ultra-thin adhesive inter-layer between the glass and nano-islets substantially
improved adhesion of the nano-islets and their forming to the smaller dimension.

Aim WP8:

Investigation of the intrinsic and doped ZnO films for piezoelectric phenomenon utilization
as the transparent conductive electrodes. Performance the 2D photonic structures with a
forbidden frequency band-gap. Suggest and performance the functional one-dimensional
solar cell based on silicon thin films. Suggest and performance the functional tandem solar
cell based on silicon thin films (amorphous and micro-crystalline silicon p-i-n structures).

Description of fulfillment:
In area of the piezoelectric phenomenon of ZnO films utilization and also as transparent
conductive layers their investigation was focused on an optimization of the deposition
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technology of undoped ZnO and ZnO doped by aluminum. While non-doped ZnO was
utilized for piezoelectric cantilever construction for voltage measurement, ZnO film doped
by aluminum was concentrated for technology optimization of thin conductive films as
electrode for nano-rods arrays instead of ITO electrode, which was also utilized for
construction of piezoelectric generator on a flexible substrate within the Partnership
Agreement with Quin Mary University of London UK.

Two-dimensional photonic structures based on a-Si:H/a-SiNx:H were prepared by PECVD
technology from silane and nitrogen 500-550 nm in thickness on silicon and on quartz glass
substrates. Individual multi-layers were composed from sub-layers with different thickness
(5, 10, 15 and 20 nm) and after deposition they were in amorphous state and structural and
optical properties of the multi-layers were analyzed at this state. Multi-layers were
subsequently thermally treated individually and step by step at temperatures of 600, 700,
800, 1000 and 1100°C in vacuum. Hydrogen at these temperatures has released from the
films and silicon nano-crystallites started to form in size depending on temperature level
and on a-Si:H sub-layer thickness. At the same time, sub-layers a-SiNx:H transformed to a-
SiNx. Microstructure of the films was analyzed by X-ray diffraction, transmission electron
microscopy and Raman spectroscopy. All these experimental methods indicated occurrence
of silicon nano-crystals in a dielectric matrix. Optical properties of the films were analyzed
by UV Vis spectrophotometry and a two-dimensional and three-dimensional quantum
effects were in the process observed, demonstrated by absorption edge shifts and by
different optical band-gaps found out. Application of these multi-layers can be as in
amorphous state with hydrogen (not thermally treated), as in amorphous state without
hydrogen (annealed at 600°C) and also in the nano-crystalline state. Very interesting are
also values of effective spectral refraction indices of the films, which are different for the
individual film thickness of sub-layers and also for the different level of heat treatment.

In order to verify functionality of individual p-i-n structures in silicon tandem solar cells, a
tandem solar cell contained two p-i-n structures (a-Si:H/uc-Si:H) was created. Solar cell was
prepared by PECVD technology from silane diluted with hydrogen in a standard superstrate
configuration on a glass substrate covered by a transparent conductive oxide. Sub-layers p
and n were prepared from silane diluted by diborane (p-type sublayer) and by phosphine (n-
type sublayer). In the first absorption layer (a-Si:H) silane was diluted by hydrogen at level
R =5, because according to our previous research it had the lowest micro-voids value in a
film volume. The second absorption layer (pc-Si:H) silane was diluted by hydrogen at level
R =40, where according to our previous research, nano-dimension silicon crystallites were
reliable created and they are surrounded by amorphous Si. The tandem cell has following
parameters: Open voltage Voc=1.3V, short current density Jsc =12 mA/cm?, fill factor
FF =71 % and conversion efficiency Es 11.7 %. In order to increase the solar cell efficiency,
antireflection layer, back scattering reflector, or metallic nano-particles (Au) can be
implemented to the cell for increasing the non-equilibrium charged carrier concentration.

Highlights of the WP8:

[1] Yilmaz, P., Greenwood, P., Meroni, S., Troughton, J., Novak, P., Li, X., Watson, T., and
Briscoe, J.: Self-adhesive electrode applied to ZnO nanorod-based piezoelectric nano-
generators. SMART MATER. STRUCT., https://doi.org/10.1088/1361-665X/ab255b in press
(2020)

ZnO nanorod-based piezoelectric devices have gained wide attention in energy
harvesting systems as they can be processed at low temperatures onto flexible plastic
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substrates, giving a good potential for low cost. However, the vacuum-evaporated, precious
metal contacts remain a high-cost element of the devices. This paper discusses the use of
transparent conductive adhesives (TCAs) as an alternative top contact that is free from both
vacuum-evaporation and precious metals. TCA films of various thicknesses were tape-cast
onto nickel microgrid on PET substrates and adhered using low-pressure cold-lamination to
bond the adhesive component of the TCA to piezoelectric generators with the final device
structure of PET/ITO/ZnO-seed/ZnO-nanorods/CuSCN/PEDOT: PSS/TCA. The piezoelectric
performances of the devices were compared by measuring output voltage in open-circuit
and maximum power output across a range of resistive loads. The voltage output was
observed to rise with increasing TCA thickness, reaching a maximum value of 0.72 V
generated with 110 um of TCA as top contact. However, the higher resistance due to
increased TCA thickness led to decreased power output; a maximum calculated power of
0.25 pW was obtained from the device with the thinnest TCA layer of 22 um. Finally, the
performance of piezoelectric nanogenerators with TCA contacts were compared to a
control device with an evaporated gold contact.

[2] Scholtz, L., Sutta, P., Calta, P., Novak, P., Solanska, M., Miillerova, J.: Investigation of
barium titanate thin films as single antireflective coatings for solar cells. APPLIED SURFACE
SCIENCE 461 (2018) 249-254, IF 4.739, Q1 Cit. 2x

Non-doped BaTiO3 (BTO) is a perovskite type material with markedly dielectric and
ferroelectric properties. Thin films in an amorphous state are appropriate as antireflective
layers for thin films solar cells. For this reason, in this paper, the BTO films were created by
a magnetron sputtering without post-deposition heat treatment. Their optical properties
have high transparency in a visible scale of spectrum and they have sharp absorption edge
at wavelength ~ 300 nm. BTO mono-layers were deposited on a quartz glass and on a silicon
wafer covered by a thin film of amorphous silicon (a-Si:H) in order to verify their influence
as an anti-reflection layer. BTO films were created in two thicknesses and apart from the
experimentally evaluated optical properties, theoretical calculations were also carried out
in order to determine optimal thicknesses for antireflective effect. Reflectance

For combinations of a-Si:H/SiO2 with BTO layer and without BTO layer were compared.
Reflectance for the combination of a-Si:H/SiO2 with BTO was significantly lower than that
without the BTO layer.

[3] Calta, P., Sutta P., Medlin, R., Netrvalova, M.: Impact of sublayer thickness and annealing
on silicon nanostructures formation in a-Si:H/a-SiNx:H super-lattices for photovoltaics.
VACUUM 153 (2018) 154-161, IF 2.515, Q2 Cit. 1x

Apart from the simple absorption layers for tandem solar cells based on silicon, especially
those, which have more p-i-n structures (more than two p-i-n structures), multi-layered a-
Si:H/a-SiNx:H structures are appropriate. In these multi-layered structures the optical band-
gap can be varied by the thickness of the sub-layers, especially by the a-Si:H sub-layer.
Multi-layered a-Si:H/a-SiNx:H structures were created by PECVD technology from silane
diluted by nitrogen (as reactive precursors) and after deposition the amorphous multi-
layers were thermally treated in vacuum at temperatures from 600°C to 1100°C. The sub-
layer thicknesses were fixed as 5, 10, 15 and 20 nm. The aim of this research was to
investigate the influence of sub-layers thickness and post-deposition temperature levels on
the process of crystallization a-Si:H sub-layers, because the thickness and the temperature
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level as well significantly influence their micro-structure and consequently the optical
properties. The a-SiNx:H sub-layers remain amorphous in this process. Sub-layers a-Si:H with
smaller thickness require higher annealing temperatures in order to crystalize and
crystallinity of more thick sub-layers can be controlled by the post-annealing temperature
level. Generally speaking, structural and optical properties of the multi-layered films are
influenced by deposition parameters and by annealing temperature process as well.

3. Assessment of achievement of aims and time schedule of the
solution

Achievement of all aims within the whole research programme contained within all
research packages WP1 to WP8 went as planned and according to the time schedule. No
deviations from planned researched occurred. This report and attached enclosures is
introducing all achieved results related to solution of this project.

All planned indicators were met and values of their vast majority were significantly
exceeded. At the same time were met all requirements on composition and quality of the
research team including planned values of FTE titles of all participants (68 FTE) and values of
groups D1 and D2 according to the project requirement. Vast international cooperation with
top international research institutions was also established including cooperation on
solution of the project H2020. Project solution participants thus significantly extended their
international cooperation.

As for publications, from the total quantity of impacted outputs published in direct
relation to the project solution there were 30,7% of Q1 category and 46,2% of Q2 category.
In relation to applied outputs we can among most important mention stend for high-
capacity electric energy storage, control system for solar hydrogen cells, emissive colours for
thermographic applications, silicon-based tandem solar cell technology, proven technology
for preliminary (pilot) analysis of the possibility of recycling nickel-cadmium batteries at high
temperatures, international patent, start — up foundation, intention of founding of
companies spin-off and achieved participation in the project Horizont 2020. Also objectives
set related to number of international and commercial cooperation were met and in
majority of cases significantly exceeded, as well as quantity of cooperation with other
research and public service organisations including results registered in RIV. Also indicators
of number of local and foreign students participating in solution of this project were met and
exceeded, including attended internships.

4. Summary of results achieved

Results of type | are results obtained in cooperation with specialists of other research
institutions, results of type Il are those achieved only by project specialists.

Results of type I:
Articles in impacted magazines of worldwide database ISI (Jimp)

‘ Applied:

Verze ZZ18-1 21



LO1402

[1] Kovatik, T., Bélsky, P., Novotny, P., Riha, J., Savkova, J., Medlin, R., Rieger, D., Holba, P.:
Structural and physical changes of re-calcined metakaolin regarding its reactivity.
Construction and Building Materials, 2015, ro¢. 80, ¢. 01. 04. 2015, s. 98-104. ISSN: 0950-
0618, IF 2,421; Q1, Q1, Q2; DOI: 10.1016/j.conbuildmat.2014.12.062

[2] Smolna K., Gregor T., Buran Z., Kosek J.: Formation and Distribution of Rubbery Phase in
High Impact Poly(propylene) Particles. Macromolecular Materials and Engineering 301, 390-
400, 2016. IF 2,863; Q2, Q1; DOI: https://doi.org/10.1002/mame.201500277

[3] Dodda, J. M., Bélsky, P., Chmelat, J., Remis, T., Smoln3d, K., Tomas, M., Kullova, L., Kadlec,
J.: Comparative study of PVA/SiO2 and PVA/SiO2/glutaraldehyde (GA) nanocomposite
membranes prepared by single-step solution casting method. Journal of Materials Science,
2015, roc. 50, ¢. 19, s. 6477-6490. ISSN: 0022-2461, IF 2,302; Q2; DOI: 10.1007/s10853-015-
9206-7

[4] Ocendsek, J.,, Lu, H., Bark, C., Eom, C., Alcala, J., Catalan, G., Gruverman, A.:
Nanomechanics of flexoelectric switching. Physical Review B, 2015, ro¢. 92, €. 3, s. 035417-
035426. ISSN: 1098-0121, IF 3,718; Q2; DOI: http://dx.doi.org/10.1103/PhysRevB.92.035417

[5] Borek, S., Braun, J., Ebert, H., Minar, J.: Multiferroic heterostructures for spin filter
applications: An ab initio study. Physical Review B, 2015, roc. 92, ¢. 17, s. \'174408-1\"-
\'174408-5\’. ISSN: 1098-0121, IF 3,718; Q2; DOI:
10.1103/PhysRevB.92.17440810.1103/PhysRevB.92.174408

[6] Ullah, H., Inayat, K., Khan, S., Mohammad, S., Ali, A., Alahmed, Z., Al-Jaary, A.: First-
principles calculation on dilute magnetic alloys in zinc blend crystal structure. Journal of
Magnetism and Magnetic Materials, 2015, ro€. 385, €. ¢ervenec 2015, s. 27-31. ISSN: 0304-
8853, IF 2,357; Q2, Q2; DOI: https://doi.org/10.1016/j.jmmm.2015.02.069

[7] Svoboda M., Benes J., Vobecka L., Slouka Z.: Swelling induced structural changes of a
heterogeneous cation-exchange membrane analyzed by micro-computed tomography.
Journal of Membrane Science 525, 195-201, 2017. IF 6,035, Ql1, Ql; DOl
10.1016/j.memsci.2016.10.046

[8] Kovatik T., Pokorna D., Urbanova M., Bezdicka P., Bastl Z., Kupcik J., Krenek T., Pola M.,
Kullova L., Pola J.: Formation of TiO/AlI203/C Composite in Thermal Co-decomposition of
Aluminium(lll) Acetylacetonate and Titanium(IV) Oxyacetylacetonate. (Eng) J. Anal. Appl.
Pyrolysis 117, 182-190 (2016). IF 3,471; Q1, Q1; DOI: 10.1016/j.jaap.2015.12.002

[9] Dtinek, V., Krenek, T., Klementovd, M., Fajgar, R., Pola, M., Savkovd, J., Medlin, R.,
Novotny,: Formation of Cul-xGex Nanoplatelets Using LPCVD of Ge2Me6 or Ge2Me6/Et4Pb
Mixture. NANO, 2015, ro¢. 10, ¢. 4, s. \"1550061-1\"-\"1550061-10\". ISSN: 1793-2920, IF
0,951; Q4 Q4 Q4; DOI:10.1142/S1793292015500617

[10] Gupta, S., Hannah, S., Watson, C., Sutta, P., Pedersen, R., Gadegaard, N., Gleskova,:
Ozone oxidation methods for aluminum oxide formation: Application to low-voltage organic
transistors. Organic Electronics, 2015, roc. 21, €. ¢erven 2015, s. 132-137. ISSN: 1566-1199, IF
3,471; Q1, Q1; DOI: https://doi.org/10.1016/j.orgel.2015.03.007

Verze ZZ18-1 22



http://dx.doi.org/10.1016/j.conbuildmat.2014.12.062
https://doi.org/10.1002/mame.201500277
http://dx.doi.org/10.1007/s10853-015-9206-7
http://dx.doi.org/10.1007/s10853-015-9206-7
http://dx.doi.org/10.1103/PhysRevB.92.035417
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.92.174408
https://doi.org/10.1016/j.jmmm.2015.02.069
http://dx.doi.org/10.1016/j.memsci.2016.10.046
http://dx.doi.org/10.1016/j.jaap.2015.12.002
https://doi.org/10.1142/S1793292015500617
https://doi.org/10.1016/j.orgel.2015.03.007

LO1402

[11] Szabd, O., Kovacova, S., Tvarozek, V., Novotny, I., Sutta, P., Netrvalovd, M., Rossberg, D.,
Schaaf, P.: Nanocolumnar growth of sputtered ZnO thin films. Thin Solid Films, 2015, roc.
591, ¢. 30. zari 2015, s. 230-236. ISSN: 0040-6090, IF1,761; Q2, Q, Q2, Q3; DOI:
http://dx.doi.org/10.1016/j.tsf.2015.04.009

[12] Alcal3, J., Ocenasek, J., Nowag, K., Esqué-De Los Ojos, D., Ghisleni, R., Michler, J.: Strain
hardening and dislocation avalanches in micrometer-sized dimensions. Acta Materialia,
2015, ro¢. 91, ¢&. cerven 2015, s. 255-266. ISSN: 1359-6454, IF5,058; Q1, Q1; DOI:
http://dx.doi.org/10.1016/j.actamat.2015.02.027

[13] Al-Douri, Y., Hasmin, U., Khenata, R., Al-Jaary, A., Ameri, M., Bouhemadou, A., Rahim
Ruslinda, A., Md Arshad, M.: Ab initio method of optical investigations of CdS1-xTex alloys
under quantum dots diameter effect. Solar Energy, 2015, roc. 115, ¢. kvéten 2015, s. 33-39.
ISSN: 0038-092X, IF 3,685; Q1; DOI: 10.1016/].solener.2015.02.024

[14] Duddk M., Novak V., Koci P., Marek M., Blanco-Garcia P., Thompsett D.: Impact of
zeolite and gamma-alumina intra-particle diffusion on the performance of a dual layer
catalyst. Chemical Engineering Journal 301, 178-187, 2016. IF 6,216; Q1, Q1; DOI:
10.1016/j.cej.2016.04.085

[15] Vaclavik M., Novak V., Bfezina J., Koci P., Gregori G., Thompsett D.: Effect of diffusion
limitation on the performance of multi-layer oxidation and lean NOxtrap catalysts. Catalysis
Today 273, 112-120, 2016. IF 4,436; Q1, Q1, Q1; DOI: 10.1016/j.cattod.2016.03.013

[16] Eberlova L., LisSka V., Mirka H., Gregor T., Tonar Z., Palek R., Skala M., Briha J., Vycital O.,
Kalusovd K., Haviar S., Krdlickova M., Lametschwandtner A.: Porcine liver vascular bed in
Biodur E20 corrosion casts. Folia Morphologica 75-2, 154-161, 2016. IF 4,436; Q1, Q1, Q1;
DOI:10.5603/FM.a2015.0094;

[17] Jitik M., Tonar Z., Kralickova A., Eberlova L., Kochova P., Gregor T., HoSek P., Svobodova
M., Rohan E., Kralickovd M., Liska V.: Stereological quantification of microvessels using
semiautomated evaluation of X-ray microtomography of hepatic vascular corrosion casts.
International Journal of Computer Assisted Radiology and Surgery 11, ISSN: 1803-1819,
2016.1F 1,863; Q3, Q3, Q2; DOI: 10.1007/s11548-016-1378-3

[18] Borek, S., Braun, J., Minar, J., Ebert, H.: Ab initio calculation of spin-polarized low-energy
electron diffraction pattern for the systems Fe (001) and Fe (001)- p(1x1)O. Physical Review
B, 2015, roc. 92, ¢. 7, s. \'075126-1\"- \'075126-6\". ISSN: 1098-0121, IF 3,718; Q2; DOI:
10.1103/PhysRevB.92.075126

[19] Azam, S., Khan, S. A., Goumri-Said, S.: Modified Becke-Johnson (mBJ) exchange potential
investigations of the optoelectronic structure of the quaternary diamond-like
semiconductors Li2CdGeS4 and Li2CdSnS4. Material Science in Semiconductor Processing,
2015, ro¢. 39, ¢. listopad 2015, s. 606-613. ISSN: 1369-8001, IF 2,264; Q1, Q2, Q2, Q2; DOI:
10.1016/j.mssp.2015.05.068

[20] Khan, W., Borek, S., Minar, J.: Correlation between the electronic structure, effective
mass and thermoelectric properties of rare earth tellurides Ba2MYTe5 (M = Ga, In). RSC
Advances, 2015, ro¢. 5, ¢ 64, s. 51461-51469. ISSN: 2046-2069, IF 3,289; Q2; DOI:
10.1039/C5RA07678a

Verze ZZ18-1 23



http://dx.doi.org/10.1016/j.tsf.2015.04.009
http://dx.doi.org/10.1016/j.actamat.2015.02.027
http://dx.doi.org/10.1016/j.solener.2015.02.024
http://dx.doi.org/10.1016/j.cej.2016.04.085
http://dx.doi.org/10.1016/j.cattod.2016.03.013
https://doi.org/10.5603/FM.a2015.0094
https://doi.org/10.1007/s11548-016-1378-3
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevB.92.075126&v=b6c644c4
http://dx.doi.org/10.1016%2Fj.mssp.2015.05.068

LO1402

[21] Prusakova, L., Novak, P., Kulha, P., Ocenasek, J., Savkova, J., Pastorek, L., Sutta, P.:
Modeling and fabrication of single cantilever piezoelectric microgenerator with optimized
Zno active layer. Thin Solid Films, 2015, ro¢. 591, ¢. 30. zafi 2015, s. 305-310. ISSN: 0040-
6090, IF 1,761; Q2, Q2, Q2, Q3; DOI: http://dx.doi.org/10.1016/].tsf.2015.05.053

[22] Al-Jaary, A. H. R., Kamarudin, H., Auluck, S.: Electronic structure of alkali-metal/alkaline-
earth-metal fluorine beryllium borate NaSr3Be3B309F4 single crystal: DFT approach. Optical
Materials, 2015, ro¢. 48, ¢. fijen 2015, s. 25-30. ISSN: 0925-3467, IF 2,183; Q2, Q2; DOI:
10.1016/j.optmat.2015.07.007

[23] Braun, J., Jourdan, M., Kronenberg, A., Chadov, S., Balke, B., Kolbe, M., Gloskovskii, A.,
Elmers, H., Schénhense, G., Felser, C., Klaui, M., Ebert, E., Minar, J.: Monitoring surface
resonances on Co2MnSi(100) by spin-resolved photoelectron spectroscopy. Physical Review
B, 2015, roc. 91, ¢. 19, s. \"'195128-1\"- \"'195128-8\". ISSN: 1098-0121, IF 3,718; Q2; DOI:
10.1103/PhysRevB.91.195128

[24] Suhaimi, S., Shanimin, M., Alahmed, Z., Chysky, J., Al-Jaary, A.:Materials for Enhanced
Dye-sensitized Solar Cell Performance: Electrochemical Application. International Journal of
Electrochemical Science, 2015, roc. 10, €. 4, s. 2859-2871. ISSN: 1452-3981, IF 1,692; Q4;

[25] Al-Jaary, A. Nowotny—Juza: NaZnX (X = P, As and Sb) as photovoltaic materials. Solar
Energy, 2015, ro¢. 115, ¢. kvéten 2015, s. 430-440. ISSN: 0038-092X, IF 3,685; QI;
https://doi.org/10.1016/j.solener.2015.03.011

[26] Azam, S., Khan, S., Goumri-Said, S.: Revealing the optoelectronic and thermoelectric
properties of the Zintl quaternary Arsenides ACdGeAs2 (A= K, Rb). Materials Researc Buletin,
2015, ro¢. 70, ¢. ftijen 2015, s. 847-855. ISSN: 0025-5408, IF 2,435, Q2; DOI:
10.1016/j.materresbull.2015.05.044

[27] Al-Jaary, A. H. R., Chen, X., Kamarudin, H., Chen, Y., Auluck, S.: Non-centrosymmetric
LiBaB9015 single crystal: growth and characterization. Indian Journal of Physics, 2015, roc.
89, ¢.9,s.923-929. ISSN: 0973-1458, IF 1,166; Q3; doi: 10.1007/s12648-015-0671-2

[28] Khan, W., Azam, S., Shah, F., Goumri-Said, S.: DFT and modified Becke Johnson (mBJ)
potential investigations of the optoelectronic properties of SnGa4Q7 (Q = S, Se) compounds:
Transparent materials for large energy conversion. Solid State Sciences, 2015, ro¢. 48, €. fijen
2015, s.  244-250. ISSN: 1293-2558, IF 2,041, Q2, Q3, Q3; DO
10.1016/j.solidstatesciences.2015.08.015

[29] Al-Jaary, A. H. R., Kityk, I., Alahmed, Z., Levkovets, S., Fedorchuk, A., Myronchuk,
Plucinski, K., Kamarudin, H., Auluck, S.: Experimental and theoretical investigation of the
electronic structure and optical properties of TIHgCI3 single crystal. Optical Materials, 2015,
ro. 47, ¢. zari 2015, s. 445-452. ISSN: 0925-3467, IF 2,183; Q2, Q2; DOI:
10.1016/j.o0ptmat.2015.06.018

[30] PAVELKA, M., WANDSCHNEIDER, F., MAZUR, P. Thermodynamic derivation of open
circuit voltage in vanadium redox flow batteries. Journal of Power Sources, 2015, ro¢. 293, ¢.
fijen 2015, s. 400-408. |ISSN: 0378-7753, IF 6,333; Q1, Q1, Ql1, Q1; DOL
10.1016/j.jpowsour.2015.05.049

Verze ZZ18-1 24



http://dx.doi.org/10.1016/j.tsf.2015.05.053
http://dx.doi.org/10.1016/j.optmat.2015.07.007
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevB.91.195128&v=37c80074
https://doi.org/10.1016/j.solener.2015.03.011
http://dx.doi.org/10.1016/j.materresbull.2015.05.044
https://doi.org/10.1007/s12648-015-0671-2
http://dx.doi.org/10.1016/j.solidstatesciences.2015.08.015
http://dx.doi.org/10.1016/j.optmat.2015.06.018
http://dx.doi.org/10.1016/j.jpowsour.2015.05.049

LO1402

[31] Saini, H. S., Kashyap, M. K., Kumar, M., Thakur, J., Singh, Al-Jaary, A. H. R., Saini, G.:
Generating magnetic response and half-metallicity in GaP via dilute Ti-doping for spintronic
applications. Journal of Alloys and Compounds, 2015, ro¢. 649, €. listopad 2015, s. 184-189.
ISSN: 0925-8388, IF 3,014; Q2, Q1, Q1; DOI: 10.1016/j.jallcom.2015.06.278

[32] Khan, S. A., Azam, S., Shah, F. A., Amin, B.: Electronic structure and optical properties of
CdO from bulk to nanosheet: DFT approach. Optical Materials, 2015, ro¢. 47, €. zafi 2015, s.
372-378. I1SSN: 0925-3467, IF 2,183; Q2, Q2; DOI: 10.1016/j.0ptmat.2015.06.007

[33] Thakur, J., Kashyap, M. K., Saini, H. S., Al-Jaary, A. H. R.: Enhanced magnetic response
and metallicity in AB stacked bilayer graphene via Cr-doping. Journal of Alloys and
Compounds, 2015, roc. 649, €. listopad 2015, s. 1300-1305. ISSN: 0925-8388, IF 3,014; Q2,
Q1, Q1; DOI: http://dx.doi.org/10.1016/j.jallcom.2015.07.241

[34] Sulcova, P., Sestdk, J., Menyhard, A., Liptay, G.: Some historical aspects of thermal
analysis on the mid- European territory. Journal of Thermal Analysis and Calorimetry, 2015,
roc. 120, ¢. 1, s. 239-254. ISSN: 1388-6150, IF 1,781; Q2, Q3, Q3; DOI: 10.1007/s10973-015-
4550-z

[35] Richtr, V., Rieger, D., Vdla, L., Strofova, J., Kraitr, M.: Pfiprava ozonu pro $kolni i
laboratorni uziti. Chemické listy, 2015, roc. 109, €. 10, s. 799-803. ISSN: 0009-2770, IF 0,279;
Q4; http://www.chemicke-listy.cz/docs/full/2015 10 799-803.pdf

[36] Grmela, M., Klika, V., Pavelka, M.: Reductions and extensions in mesoscopic dynamics.
Physical Review E, 2015, roc. 92, ¢. 3, s. \'032111-1\"- \'032111-20\". ISSN: 24700045,IF
2,252; Q2, Ql; DOI:
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.92.032111

[37] Azam, S., Khan, S., Goumri-Said, S.: Exploring the electronic structure and optical
properties of new quaternary Selenide compound, Ba4Ga4SnSel2: for photovoltaic
applications. Journal of Solid State Chemistry, 2015, ro¢. 229, ¢. Zafi 2015, s. 260-265. ISSN:
0022-4596, IF 2,265; Q2, Q2; DOI: 10.1016/].jssc.2015.06.015

[38] Hochstein, S., Rauschenberger, P., Weigand, B., Siebert, T., Schmitta, S., Schlicht, W.,
Prevorovska, S., Marsik, F.: Assessment of physical activity of the human body by
consideration of the thermodynamic system, Computer Methods in Biomechanics and
Biomedical Engineering, 2015, IF 1,909; Q3, Q3;
https://doi.org/10.1080/10255842.2015.1076804

[39] Militky, J., Sestak, J. On the eliminating attempts toward Sestak—Berggren equation.)
Therm Anal Calorim (2016) IF 1,953; Q2, Q3, Q3; DOI: 10.1007/s10973-016-5848-1

[40] Cervinka, L., Holba, P. CdAs2-based glasses: relation to the equilibrium crystalline
phases. Phys. Chem. Glasses: Eur. J. Glass Sci. Technol. B (2016) 57 (5), 201—-205. IF 0,588;
Q4, Q3; DOI: 10.13036/17533562.57.5.002

Verze ZZ18-1 25



http://dx.doi.org/10.1016/j.jallcom.2015.06.278
http://dx.doi.org/10.1016/j.optmat.2015.06.007
http://dx.doi.org/10.1016/j.jallcom.2015.07.241
http://dx.doi.org/10.1007/s10973-015-4550-z
http://dx.doi.org/10.1007/s10973-015-4550-z
http://www.chemicke-listy.cz/docs/full/2015_10_799-803.pdf
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.92.032111
http://dx.doi.org/10.1016/j.jssc.2015.06.015
https://doi.org/10.1080/10255842.2015.1076804
http://dx.doi.org/10.1007/s10973-016-5848-1
http://dx.doi.org/10.13036/17533562.57.5.002

LO1402

[41] Svantner M., Kudera M., Smazalova E., Houdkova S, Cerstvy R., Thermal effects of laser
marking on microstructure and corrosion properties of stainless steel, Applied Optics, Vol.
55, No. 34, pp. D35-D45, 2016; ISSN: 1559-128X, IF 1,650; Q3; DOI: 10.1364/A0.55.000D35

[42] S. Houdkova, E. Smazalovd, Z. Pala: Effect of heat treatment on the microstructure and
properties of HVOF sprayed Co-Cr-W coating, Journal of Thermal Spray Technology, Volume
25(3), 2016, pp. 546-557 ID: 43913914, IF 1,488; Q2; DOI: 10.1007/s11666-015-0365-5

[43] Vesely Zdenék, Honner Milan, Mach Jifi, "3D model of laser treatment by a moving heat
source with general distribution of energy in the beam", Applied Optics, Vol. 55, Issue 34, pp.
D140-D150, 2016; IF 1,650; Q3; DOI: 10.1364/A0.55.00D0140

[44] R. Siddeswaran P. Sutta, P. Novak, A. Hendrych, O. Zivotsky: In-situ X-ray diffraction
studies and magneto-optic Kerr effect on RF sputtered thin films of BaTiO3 and Co, Nb co-
doped BaTiO3. Ceramics International, 42, (2016) 3882-3887, IF 2,986; Q1;DOI:
10.1016/j.ceramint.2015.11.054

[45] P. Novak, J. Ocenasek, L. Prusakova, J. Savkova, J. Rezek: Influence of heat generated by
Raman excitation laser on the structural analysis of thin film amorphous silicon film. Applied
Surface Science 364 (2016) 302-307, IF 3,387, Q2, Ql1, Ql1, Q2; DOl
10.1016/j.apsusc.2015.12.091

[46] J. Luxa, O. Jankovsky, D. Sedmidubsky, R. Medlin, M. Marysko, M, Pumera, Z. Sofer:
Origin of exotic ferromagnetic behavior in exfoliated layered transition metal
dichalcogenides MoS2 and WS2. Nanoscale, 2016, ro€. 8, ¢. 4, s. 1960-1967. ISSN: 2040-
3364, IF 7,367; Q1, Q1, Q1, Q1; DOI: 10.1039/c5nr05757d

[47] V. Tvarozek, O. Szabd, I. Novotny, S. Kovacova, J. Skriniarovd, P. Sutta: Plasmonic
behaviour of sputtered Au nano-island arrays. Applied Surface Science 395 (2017) 241-247,
IF 3,387; Q2,Q1, Q1, Q2; DOI: 10.1016/j.apsusc.2016.04.183

[48] L. Jankovi¢, K. Végso, P. Siffalovi¢, O. Sauga, L. Caplovi¢, M, Caplovi¢ova, R. Medlin, P.
Uhlik & Z. Négellova: XRD, SAXS and PALS investigations of three different polymers
reinforced ith tetraoctylammonium exchanged montmorillonite. Int. J. of Polymer Analysis
and Characterization 21 (2016) 524-536, ISSN: 1023-666X (Print) 1563-5341 (Online) Journal
homepage: http://www.tandfonline.com/loi/gpac20, IF 1,515; Q3; DOI:
10.1080/1023666X.2016.1176760

[49] R. Siddheswaran, P. Novak J. O¢endsek, A. Hendrych, O. Zivotsky, P. Sutta: Structure
dependent room temperature ferromagnetism in Co, Nb co-doped BaTiO3 thin films
prepared by RF sputtering. Adv. Mater. Lett. 2016, 7(6), 445-448, IF 1,460; Q2, Q2; DOI:
10.5185/amlett.2016.6183

[50] R. Siddheswaran, O. Zivotsky, A. Hendrych, P. Novak, P. Sutta, R. Medlin, Sang-Il Kim,
Seung-Young Park: Structural and magnetic properties of the transition metals (TM=Co, Ni)
and Nb co-doped SrTiO3 thin films. Materials Research Bulletin 83 (2016) 193-200, IF 2,446;
Q2; DOI: 10.1016/j.materresbull.2016.06.012

Verze ZZ18-1 26



http://dx.doi.org/10.1364/AO.55.000D35
http://dx.doi.org/10.1007/s11666-015-0365-5
http://dx.doi.org/10.1364/AO.55.00D140
http://dx.doi.org/10.1016/j.ceramint.2015.11.054
http://dx.doi.org/10.1016/j.apsusc.2015.12.091
http://xlink.rsc.org/?DOI=c5nr05757d
http://dx.doi.org/10.1016/j.apsusc.2016.04.183
http://www.tandfonline.com/loi/gpac20
http://dx.doi.org/10.1080/1023666X.2016.1176760
http://dx.doi.org/10.5185/amlett.2016.6183
http://dx.doi.org/10.1016/j.materresbull.2016.06.012

LO1402

[51] P. Topka, M. Klementova: Total oxidation of ethanol over Au/Ce0.5Zr0.502 cordierite
monolithic catalysts. Applied Catalysis A: General 522 (2016) 130-137, IF 4,339; Q1, Q1; DOI:
10.1016/j.apcata.2016.05.004

[52] B. Novotna, K. Turnovcova, P. Veverka, P. Rossner Jr., Y. Bagryantseva, V. Herynek, P.
Zvatora, M. Vosmanska, M. Klementova, E. Sykova, P. Jendelova: The impact of silica
encapsulated cobalt zinc ferrite nano-particles on DNA, lipids and proteins of rat bone
marrow mesenchymal stem cells. Nanotoxicology, Volume 10, Issue 6, 2 July 2016, Pages
662-670, IF 6,428; Q1, Q1; DOI: 10.3109/17435390.2015.1107144

[53] S. Hannah, J. C. Amengual, D. A. Lamprou, P. Sutta, P. Baran, A. Al Ruzaiqi, K. Johnston,
and H. Gleskova: Interplay between Vacuum-Grown Monolayers of Alkyl Phosphonic Acids
and the Performance of Organic Transistors Based on Dinaphtho[2,3-b:2’,3'-f]thieno([3,2-
blthiophene. ACS Applied Materials & Interfaces 38 (2016) 25405-25414IF 7,504; Q1, Q1;
DOI: 10.1021/acsami.6b08426.

[55] J. Sanchez-Barriga, A. Varykhalov, G. Springholz, H. Steiner, R. Kirchschlager, G. Bauer, O.
Caha, E. Schierle, E. Weschke, A. A. Unal, S. Valencia, M. Dunst, J. Braun, H. Ebert, J. Minar, E.
Golias, L.V. Yashina, A. Ney, V. Holy, O. Rader: Nonmagnetic band gap at the Dirac point of
the magnetic topological insulator (Bil-xMnx)2Se-3; Nature Communications 7, 10559
(2016); DOI: 10.1038/ncomms10559; ISSN: 2041-1723; ID 43915056; eid=2-s2.0-
84959016630, IF 12,124; Q1; doi: 10.1038/ncomms10559

[56] J. Krempasky, S. Muffl, F. Bisti, M. Fanciulli, H. Volfova, A.P. Weber, N. Pilet, P.
Warnicke, H. Ebert, J Braun, F. Bertran, V. V. Volobueyv, J. Minar, G. Springholz, J. H. Dil, V. N.
Strocov: Entanglement and manipulation of the magnetic and spin—orbit order in
multiferroic Rashba semiconductors; NATURE COMMUNICATIONS7:13071
www.nature.com/naturecommunications, ID 43917458, eid=2-52.0-84992420213, IF 12,124;
Q1; https://doi.org/10.1038/ncomms13071

[57] J. Sanchez-Barriga, E. Golias, A.Varykhalov, J. Braun, L. V. Yashina, R. Schumann, J.
Minar, H. Ebert, O. Kornilov, and O. Rader: Ultrafast spin-polarization control of Dirac
fermions in topological insulators; PHYSICAL REVIEW B 93, 155426 (2016);
PhysRevB.93.155426, 155426 (2016); ISSN: 2469-9950,ID 43915047; IF 3,836; Q2; DOI:
10.1103/PhysRevB.93.155426

[58] Jan Winter, Jurgen Sotrop, Stephan Borek, Heinz P. Huber, and Jan Minar: Temperature-
dependent determination of electron heat capacity and electron-phonon coupling factor for
Fe0.72 Cr0.18 Ni0.1; PHYSICAL REVIEW B 93, 165119 (2016); ISSN: 2469-9950, ID 43915048;
IF 3,836; Q2; DOI: 10.1103/PhysRevB.93.165119

[59] O. Sipr, S. Mankovsky, S. Polesya, S. Bornemann, J. Minar, and H. Ebert: lllustrative view
on the magnetocrystalline anisotropy of adatoms and monolayers; PHYSICAL REVIEW B 93,
174409  (2016); ISSN:  2469-9950, ID  43915049; |IF 3,836; Q2; DO
10.1103/PhysRevB.93.174409

[60] Christoph Seibel, Jurgen Braun, Henriette MaaR, Hendrik Bentmann, Jan Minar, Tatyana
V. Kuznetsova, Konstantin A. Kokh, Oleg E. Tereshchenko, Taichi Okuda, Hubert Ebert, and
Friedrich Reinert: Photoelectron spin polarization in the Bi2Te3 (0001) topological insulator:

Verze ZZ18-1 27



http://dx.doi.org/10.1016/j.apcata.2016.05.004
http://dx.doi.org/10.3109/17435390.2015.1107144
http://pubs.acs.org/doi/abs/10.1021/acsami.6b08426
http://dx.doi.org/10.1038/ncomms10559
https://doi.org/10.1038/ncomms13071
http://dx.doi.org/10.1103/PhysRevB.93.155426
http://dx.doi.org/10.1103/PhysRevB.93.165119
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevB.93.174409&v=34f8e5e1

LO1402

Initial- and final-state effects in the photoemission process; PHYSICAL REVIEW B 93, 245150
(2016); ISSN: 2469-9950, ID 43915050; IF 3,836; Q2; DOI: 10.1103/PhysRevB.93.245150

[61] S. Nemsak, G. Conti, A. X. Gray, G. K. Palsson, C. Conlon, D.Eiteneer, A. Keqi, A.
Rattanachata, A. Y. Saw, A. Bostwick, L. Moreschini, V. Strocov, M. Kobayashi, W. Stolte, S.
Ueda, K. Kobayashi, A. Gloskovskii, W. Drube, C. Jackson, P. Moetakef, A. Janotti, L. Bjaalie,
B. Himmetoglu, C. G. Van de Walle, S. Borek, J. Minar, J. Braun, H. Ebert, L. Plucinski, J. B.
Kortright, F.M.F. de Groot, C. M. Schneider, L. Balents, S. Stemmer, C. S. Fadley: Energetic,
spatial, and momentum character of the electronic structure at a buried interface: The two-
dimensional electron gas between two metal oxides; PHYSICAL REVIEW B 93, 245103 (2016);
DOI: 10.1103/PhysRevB.93.245103; ISSN: 2469-9950,ID 43915051; IF 3,836; Q2;

[62] D. Kutnyakhov, S. Chernov, K. Medjanik, R. Wallauer, C. Tusche, M. Ellguth, S. A.
Nepijko, M. Krivenkov, J. Braun, S. Borek, J. Minar, H. Ebert, H. J. EImers, G. Schonhense: Spin
texture of time-reversal symmetry invariant surface states on W (110); Scientific Reports 6,
29394  (2016); ISSN:  2045-2322; ID  43915052; IF 4,259; Ql1; DOL
https://doi.org/10.1038/srep29394

[63] Gerald Derondeau, Jurgen Braun, Hubert Ebert and Jan Minar: Theoretical study on the
anisotropic electronic structure of antiferromagnetic BaFe2As2 and Co-doped Ba(Fel-xCox)2
As2 as seen by angle-resolved photoemission; PHYSICAL REVIEW B 93, 144513 (2016); ISSN:
2469-9950, ID 43915053; IF 3,836; Q2; DOI: 10.1103/PhysRevB.93.144513

[64] Hubert Ceeh, Josef Andreass Weber, Peter Boni, Michael Leitner, Diana Benea, Liviu
Chioncel, Hubert Ebert, Jan Minar, Dieter Vollhardt & Christoph Hugenschmidt: Local
electron-electron interaction strength in ferromagnetic nickel determined by spin-polarized
positron annihilation; Scientific Reports 6, 20898 (2016) ISSN: 2045-2322, ID
43915055,eid=2-s2.0-84958279383, IF 4,259; Q1; https://doi.org/10.1038/srep20898

[65] Gerald Derondeau, Jan Minar, Hubert Ebert: Hyperfine fields in the BaFe2As2 family and
their relation to the magnetic moment; PHYSICAL REVIEW B 94, 214508 (2016); ISSN: 2469-
9950; ID 43917454, eid=2-s2.0-85006246901, IF 3,836; Q2; DOl:
10.1103/PhysRevB.94.214508

[66] H. J. ElImers, R. Wallauer, M. Liebmann, J. Kellner, M. Morgenstern, R. N. Wang, J. E.
Boschker, R. Calarco, J. S’anchez-Barriga, O. Rader, D. Kutnyakhov, S. V. Chernov, K.
Medjanik, C. Tusche, M. Ellguth, H. Volfova, St. Borek, J. Braun, J. Mindr, H. Ebert, G.
Schénhense: Spin mapping of surface and bulk Rashba states in ferroelectric a -GeTe(111)
films; PHYSICAL REVIEW B 94, 201403(R), (2016); ISSN:2469-9950; ID 43917455; eid=2-s2.0-
84994681061, IF 3,386; Q2; 10.1103/PhysRevB.94.201403 JEN CENTEM+

[67] J. Krempasky, H. Volfova, S. Muff, N. Pilet, G. Landolt, M. Radovi¢, M. Shi, D. Kriegner, V.
Holy J. Braun, H. Ebert, F. Bisti, V. A. Rogalev, V. N. Strocov, G. Springholz, J. Minar, J. H. Dil:
Disentangling bulk and surface Rashba effects in ferroelectric a-GeTe; PHYSICAL REVIEW B
94, 205111 (2016); ISSN: 2469-9950; ID 43917465; eid=2-52.0-84994639281, IF 3,386; Q2;
DOI: 10.1103/PhysRevB.94.205111

[68] E. Mtynczak, M. Eschbach, S. Borek, J. Minar, J. Braun, |. Aguilera, G. Bihlmayer, S.
Doring, M. Gehlmann, P. Gospodari¢, S. Suga, L. Plucinski, S. Bligel, H. Ebert, C. M.
Schneider: Fermi Surface Manipulation by External Magnetic Field Demonstrated for a

Verze ZZ18-1 28



https://doi.org/10.1103/PhysRevB.93.245150
https://doi.org/10.1038/srep29394
http://dx.doi.org/10.1103/PhysRevB.93.144513
https://doi.org/10.1038/srep20898
http://dx.doi.org/10.1103/PhysRevB.94.214508
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%252FPhysRevB.94.201403&v=2b01187f
http://dx.doi.org/10.1103/PhysRevB.94.205111

LO1402

Prototypical Ferromagnet; PHYSICAL REVIEW X 6, 041048 (2016); DOL:
10.1103/PhysRevX.6.041048; ID 43917466; eid=2-s2.0-85008219609, IF 12,789; Ql;
10.1103/PhysRevX.6.041048

[69] O. Sipr, J. Minar, H. Ebert: Influence of spin-orbit coupling on the magnetic dipole term
Ta; PHYSICAL REVIEW B 94, 144406 (2016) 144406-1-7; ISSN: 2469-9950; ID 43917467,
eid=2-s2.0-84992046693, IF 3,386; Q2; DOI: 10.1103/PhysRevB.94.144406

[70] M. Vondracek, L. Cornils, J. Minar (NTC), J. Warmuth, M. Michiardi, C. Piamonteze, L.
Barreto, J. A. Miwa, M. Bianchi, Ph. Hofmann, L. Zhou, A. Kamlapure, A. A. Khajetoorians, R.
Wiesendanger, J.-L. Mi, B.-B. lversen, S. Mankovsky, St. Borek, H. Ebert, M. Schiiler, T.
Wehling, J. Wiebe, J. Honolka: NICKEL: THE TIME-REVERSAL SYMMETRY CONSERVING
PARTNER OF IRON ON A CHALCOGENIDE TOPOLOGICAL INSULATOR; PHYSICAL REVIEW B 94,
161114(R); (2016); ISSN: 2469-9950; ID 43917470, eid=2-s2.0-84992093332, IF 3,386; Q2;
DOI: 10.1103/PhysRevB.94.161114

[71] Jyoti Thakur, Hardev S. Saini, Mukhtiyar Singh, A. H. Reshak, Manish K. Kashyap: Quest
for magnetism in graphene via Cr- and Mo-doping: A DFT approach; Physica E 78 (2016) 35—
40; ID: 43914574;1F 2,221; Q3, Q2; DOI: 10.1016/].physe.2015.11.037

[72] Jyoti Thakur, Manish K. Kashyap, Hardev S. Saini, Ali H. Reshak: Half metallicity and
magnetism in graphene containing monovacancies decorated with Carbon/Nitrogen adatom;
Journal of Alloys and Compounds 663 (2016) 100-106; ID: 43915035; IF 3,133; Q2, Q1, Q1;
DOI: 10.1016/j.jallcom.2015.12.117

[73] Y. Al-Douria, A. H. Reshak: Analytical investigations of CdS nanostructures
foroptoelectronic applications; Optik 126 (2015) 5109-5114; www.elsevier.de/ijleo, ID:
43915036; IF 0,742; Q4; DOI: 10.1016/].ijle0.2015.09.233

[74] M. Jamal, M. S. Abu-Jafar, A. H. Reshak: Revealing the structural, elastic and
thermodynamic properties of CdSexTel x (x =0, 0.25, 0.5, 0.75, 1); Journal of Alloys and
Compounds 667; (2016) 151-157; ID: 43914581; IF 3,133; Q2, Ql1, Ql1; DOL
10.1016/j.jallcom.2016.01.148

[75] Bakhtiar Ul Hag, nR .Ahmed, A. Shaari, N., Ali, Y. Al-Douri, A. H. Reshak: Comparative
study of Fe doped ZnO based diluted and condensed magnetic semiconductors in wurtzite
and zinc-blende structures by first-principles calculations; Materials Sciencein
Semiconductor Processing 43 (2016); 123-128; www.elsevier.com/locate/mssp; ID:
43915666; IF 2,359; Q2, Q2, Q2, Q2; DOI: 10.1016/j.mssp.2015.12.010 JEN CENTEM

[76] Zeyad A. Alahmed, A. H. Reshak, Suchada Chantrapromma, Hoong-Kun Fun:
Investigation of structural, electronic, and optical properties of the monoclinic and triclinic
polymorphs of hexamethylenetetraminium 2,4-dinitrophenolate monohydrate
(C6H13N4.C6H3N205.H20) compound: A DFT approach; Materials Chemistry and Physics
172 (2016) 77-86; www.elsevier.com/locate/matchemphys; ISSN: 0254-0584; ID 43914586;
IF 2,084; Q2; DOI: 10.1016/j.matchemphys.2015.12.063

[77] A. H. Reshak, S. Auluck: LiMoO3(103), a novel molybdenyl iodate with strong second-
order optical nonlinearity; Journal of Alloys and Compounds 660 (2016) 32-38;

Verze ZZ18-1 29



https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%252FPhysRevX.6.041048&v=c1baa3da
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevB.94.144406&v=d0dd5339
http://dx.doi.org/10.1103/PhysRevB.94.161114
http://dx.doi.org/10.1016/j.physe.2015.11.037
http://dx.doi.org/10.1016/j.jallcom.2015.12.117
http://www.elsevier.de/ijleo
http://dx.doi.org/10.1016/j.ijleo.2015.09.233
http://dx.doi.org/10.1016/j.jallcom.2016.01.148
http://www.elsevier.com/locate/mssp
http://dx.doi.org/10.1016/j.mssp.2015.12.010
http://dx.doi.org/10.1016/j.matchemphys.2015.12.063

LO1402

www.elsevier.com/locate/jalcom; ISSN: 0925-8388; ID 43914590; IF 3,133; Q1, Q2, Q2; DOI:
10.1016/j.jallcom.2015.11.076

[78] A. H. Reshak; Sushil Auluck: Influence of an oxygen vacancy on the electronic structure of
the asymmetric mixed borate—carbonate Pb;O(OH)3(COs)3(BOs); RSC Adv., 2016, 6, 18965—
18972; This journal is © The Royal Society of Chemistry 2016; www.rsc.org/advances; ISSN:
2046-2069; ID 43914592; IF 3,289; Q2; DOI: 10.1039/C5RA24601F

[79] A. H. Reshak, M. G. Brik: Strong second harmonic generation in LilnX2 (X%Se, Te)
chalcopyrite crystals as explored by first-principles methods; Journal of Alloys and
Compounds 675 (2016) 355-363; ISSN: 0925-8388; ID: 43914687; IF 3,133; Q1, Q2, Q2; DOI:
10.1016/j.jallcom.2016.03.104

[80] Metin Aslan, A. H. Reshak, Battal G. Yalcin, Sadik Bagci & Mehmet Ustundag: Structural
and electronic properties of InNxP1x alloy in full range (0 < x <1); ISSN: 1478-6435,ID
43914690; IF 1,505; Q3, Q2, Q3, Q3; DOI: 10.1080/14786435.2016.1149248

[81] A. H. Reshak, M. M. Shahimin, K. N. Khor, M. H. A. Wahid, N. A. M Ahmad Hambali:
Evanescent field optimizationonY-branch silicon nitride optical wave guide for biosensing;
Materials Letters 173 (2016) 127-130; ISSN 0167-577X, ID: 43915668; IF 2,572; Q2, Q2; DOI:
10.1016/j.matlet.2016.02.142

[82] Ali H. Reshak, Z. A. Alahmed, J. Bila, Victor V. Atuchin,Bair G. Bazarov, Olga D. Chimitova,
Maxim S. Molokeev, Igor P. Prosvirin, Alexander P. Yelisseyev: Exploration of the Electronic
Structure of Monoclinic a-Eux(MoOa)s: DFT-Based Study and X-ray Photoelectron
Spectroscopy; J. Phys. Chem. C 2016, 120; ISSN 10559-10568; ID 43915040; IF 4,691; Q2, Q1,
Q2; DOI: 10.1021/acs.jpcc.6b01489

[83] Ali Bentouaf, Fouad H. Hassan, Ali H. Reshak And Brahim Aissa: First-Principles Study on
the Structural, Electronic, Magnetic and Thermodynamic Properties of Full Heusler Alloys
Co,VZ (Z=Al, Ga); Journal of ELECTRONIC MATERIALS; 2016; The Minerals, Metals &
Materials Society; ISSN - 2046-2069, ID 43916618; eid=2-s2.0-84983548300, IF 3,108; Q2;
DOI: 10.1007/s11664-016-4859-9

[84] Moufdi Hadjab, Smail Berrah, Hamza Abid, Mohamed Issam Ziane, Hamza Bennacer, Ali
H. Reshak: First-principles investigation of the optical properties for rocksalt mixed metal
oxide MgxZni1-xO; ISSN: 0254-0584; Materials Chemistry and Physics; (2016) 1-8;
ID:43915660, IF 2,084; Q2; DOI: 10.1016/j.matchemphys.2016.07.021

[85] Tahar Dahamel, Bachir Bentria, Houda Faraoun, Ali Benghia, A. H. Reshak: Electronic
structure, first and second order physical properties of MPS4: a theoretical study; Materials
Science-Poland, 34(2), 2016, pp. 275-285; ISSN: 2083-134X, ID 43916481, IF 0,610; Q4; DOI:
10.1515/msp-2016-0060

[86] A. H. Reshak, Oleg. V. Parasyuk, H. Kamarudin, I. V. Kityk, Zeyad A. Alahmed, Nasser S.
AlZayed, Sushil Auluck, Anatolii O. Fedorchukh, J. Chysky: Experimental and theoretical study
of the electronic structure and optical spectral features of PbineTei; RSC Adv., 2016,
6,73107-73117; ISSN:2046-2069; eid=2-s2.0-84981335014, ID 43916486, IF 3,108; Q2; DOI:
10.1039/C6RA12734G

Verze ZZ18-1 30



http://dx.doi.org/10.1016/j.jallcom.2015.11.076
http://dx.doi.org/10.1039/C5RA24601F
http://dx.doi.org/10.1016/j.jallcom.2016.03.104
http://dx.doi.org/10.1080/14786435.2016.1149248
http://www.elsevier.com/locate/matlet;%20ISSN%200167-577X
http://dx.doi.org/10.1016/j.matlet.2016.02.142
http://dx.doi.org/10.1021/acs.jpcc.6b01489
http://dx.doi.org/10.1007/s11664-016-4859-9
http://dx.doi.org/10.1016/j.matchemphys.2016.07.021
https://doi.org/10.1515/msp-2016-0060
http://dx.doi.org/10.1039/C6RA12734G

LO1402

[87] A. H. Reshak, N. A. M. Ahmad Hambali, M. M. Shahimin, M. H. A. Wahid, Nur Elina
Anwar, Zeyad A. Alahmed, J. Chysky: Single Brillouin frequency shifted S-band multi-
wavelength Brillouin-Raman fiber laser utilizing fiber Bragg grating and Raman amplifier in
ring cavity; Optical Materials 60 (2016) 38-44; ISSN: 0925-3467, eid=2-52.0-84978917034; ID
43916488, IF 2,238; Q2, Q2; DOI: 10.1016/j.0ptmat.2016.07.008

[88] A. H. Reshak, M. S. Abu-Jafar, Y. Al-Douri: Two symmetric n-type interfaces
SrTiOs/LaAlOs in perovskite: Electronic properties from density functional theory; Journal of
Applied Physics 119, 245-303 (2016); ISSN: 0021-8979; eid=2-s2.0-84976593566, ID
43916493; IF 2,068; Q2; DOI: 10.1063/1.4954293

[89] A. Bentouaf, R. Mebsout, H. Rached, S. Amari, A. H. Reshak, B. Aissa: Theoretical
investigation of the structural, electronic, magnetic and elastic properties of binary cubic
C15-Laves phases TbX2 (X % Co and Fe); Journal of Alloys and Compounds 689 (2016) 885-
893; ISSN:0925-8388;eid=2-s2.0-84982133084; ID 43916497; IF 3,133; Q2, Q1, Q1; DOI:
10.1016/j.jallcom.2016.08.046

[90] Y. Al-Douria, A. J. Haider, A. H. Reshak, A. Bouhemadou, M. Amerif: Structural
investigations through cobalt effect on ZnO nanostructures; Optik 127 (2016) 10102-10107,;
DOI:10.1016/}.ijle0.2016.08.012; ISSN: 0030-4026, eid=2-s2.0-84981172529 ID 43916498; IF
0,835; Q3; DOI: 10.1016/.ijle0.2016.08.012

[91] A. S. lbraheam, Y. Al Douri, J. M. S. Al Fhdawi, Hamid S. AL Jumaili, K. D. Verma, U.
Hashim, R. M. Ayub, A. Rahim Ruslinda, M. K. Md Arshad, A. H. Reshak, S. B. Abd Hamid:
Structural, optical and electrical properties of Cu,Zni«CdySnSs quinternary alloys
nanostructures deposited on porous silicon; Springer-Verlag Berlin Heidelberg 2015; 8; ISSN:
0946-7076; ID: 43914543 eid=2-s2.0-84938717973, IF 1,195; Q3, Q4, Q3, Q3;
http://dx.doi.org/10.1007/s00542-015-2647-8

[92] SIKANDER AZAM, SALEEM AYAZ KHAN And SOURAYA GOUMRI-SAID: Engle-Vosko GGA
Approach Within DFT Investigations of the Optoelectronic Structure of the Metal
Chalcogenide Semiconductor CsAgGa,Ses; The Minerals, Metals & Materials Society 45
(2015) 746-754; volume 45, Issue 1, pp 746-754; ID: 43914566; IF 1,330; Q3, Q3, Q4, Q3;
DOI: https://link.springer.com/article/10.1007/s11664-015-4192-8

[93] Sikander Azam, Saleem Ayaz Khan, Souraya Goumri-Saidb: DFT combined to Boltzmann
transport theory for optoelectronic and thermoelectric properties investigations for
monoclinic metallic selenide: CusSn,Se7; Optik 127 (2016) 5472-5478; ID 43915037; IF 0,835;
Q3; DOI: 10.1016/].ijle0.2016.02.073

[94] Sikander Azam, Saleem Ayaz Khan, Haleem Ud Din, Rabah Khenata, Souraya Goumri-
Said: Exploring the thermoelectric and magnetic properties of uranium selenides: Tl,Ag,USes
and TIsCusUSes; Journal of Magnetism and Magnetic Materials 413 (2016) 57-64;
www.elsevier.com/locate/jmmm; ISSN: 0304-8853; ID 43915045; IF 2,630; Q2, Q2; DOI:
10.1016/j.jmmm.2016.03.073

[95] M. Faizan, G.Murtaza, Sikander Azam, Saleem Ayaz Khan, Asif Mahmood, Abdullah Yare:
Elastic and optoelectronic properties of novel AgsAuSe, and AgsAuTe; semiconductors;

Verze ZZ18-1 31



http://dx.doi.org/10.1016/j.optmat.2016.07.008
http://dx.doi.org/10.1063/1.4954293
http://dx.doi.org/10.1016/j.jallcom.2016.08.046
http://dx.doi.org/10.1016/j.ijleo.2016.08.012
http://dx.doi.org/10.1007/s00542-015-2647-8
https://link.springer.com/article/10.1007/s11664-015-4192-8
http://dx.doi.org/10.1016/j.ijleo.2016.02.073
http://dx.doi.org/10.1016/j.jmmm.2016.03.073

LO1402

Materials Sciencein Semiconductor Processing 52 (2016) 8-15; ISSN: 1369-8001; ID
43915080; IF 2,359; Q2, Q2, Q2, Q2; DOI: 10.1016/j.mssp.2016.05.009

[96] Saleem Ayaz Khan, Sikander Azam, Ondrej Sipr: Interrelationship between structural,
optical and transport properties of InP1-xBix: DFT approach; Materials Sciencein
Semiconductor Processing 41 (2016) 45-53; ISSN: 1369-8001, ID 43914607; IF 2,359; Q2, Q2,
Q2, Q2; DOI: 10.1016/j.mssp.2015.08.015

[97] Wilayat Khan; Souraya Goumri-Said: Engel-Vosko generalized gradient approximation
within DFT investigations of optoelectronic and thermoelectric properties of copper
thioantimonates(lll) and thioarsenate (lll) for solar energy conversion; Phys. Status Solidi B,
1-8(2015); ID: 43914567; IF 1,568; Q3; DOI: 10.1002/pssb.201552435

[98] Wilayat Khan, G. Murtaza, T. Ouahrani, Asif Mahmood, R. Khenata, Mohammed El
Amine Monir, H. Baltache: Electronic, bonding, linear and non-linear optical properties of
novel Li,Ga,GeSs compound; Journal of Alloys and Compounds 674 (2016) 109-115;
www.elsevier.com/locate/jalcom; doi:10.1016/j.jallcom.2016.02.213; ISSN: 0925-8388,ID
43914610; IF 3,315; Q2, Q1, Q1; DOI: 10.1016/j.jallcom.2016.02.213

[99] A. Yumak, Souraya Goumri-Said, Wilayat Khan, Karem Boubaker, P. Petkova: Doping-
induced stability in vanadium-doped ZnO quantum well wires (QWW): Combination of DFT
calculations within experimental measurements; Solid State Sciences 57 (2016) 33-37;
ISSN: 1293-2558, ID 43915038; IF 1,811; Q2, Q3, Q3; DOLI:
10.1016/j.solidstatesciences.2016.04.010

[100] Wilayat Khan, Sikander Azam, Mohammed Benali Kanoun, Souraya Goumri-Said:
Optoelectronic structure and related transport properties of BiCuSeO based
oxychalcogenides: First principle calculations; Solid State Sciences 58 (2016) 86-93;
DO0I:10.1016/j.solidstatesciences.2016.05.012; ISSN. 1293-2558,ID: 43915526; IF 1,811; Q2,
Q3, Q3; DOI:10.1016/j.solidstatesciences.2016.05.012

[101] Wilayat Khan, Sophia B. Betzler, Ondiej Sipr, Jim Ciston, Peter Blaha, Christina Scheu,
Jan Minar: Theoretical and Experimental Study on the Optoelectronic Properties of
Nb3O7(OH) and Nb;Os Photoelectrodes; ID 43916604, IF 4,484; Q2, Q1, Q2; DOI:
10.1021/acs.jpcc.6b06391

[102] Svoboda M., Benes J., Vobecka L., Slouka Z.: Swelling induced structural changes of a
heterogeneous cation-exchange membrane analyzed by micro-computed tomography;
Journal of Membrane Science 525, 195-201, 2017, IF 6,578, Ql, Q2; DOI:
10.1016/j.memsci.2016.10.046

[103] Nistor A., Topiar M., Sovova H., Kosek J.: Effect of organic co-blowing agents on the
morphology of CO2 blown microcellular polystyrene foams, The Journal of Supercritical
Fluids 130, 30-39, 2017, IF 3,122 ; Q2, Q1; DOI: 10.1016/j.supflu.2017.07.026

[104] Nistor A., Vonka M., Rygl A., Voclova M., Minichova M., Kosek J.: Polystyrene
Microstructured Foams Formed by Thermally Induced Phase Separation from Cyclohexanol
Solution; Macromolecular Reaction Engineering Vol. 11, Issue 2, 1-10, 2017, IF 1,567; Q3, Q3;
DOI: 10.1002/mren.201600007

Verze ZZ18-1 32



http://dx.doi.org/10.1016%2Fj.mssp.2016.05.009
http://dx.doi.org/10.1016/j.mssp.2015.08.015
http://dx.doi.org/10.1002/pssb.201552435
http://dx.doi.org/10.1016%2Fj.jallcom.2016.02.213
http://dx.doi.org/10.1016/j.solidstatesciences.2016.04.010
http://dx.doi.org/10.1016%2Fj.solidstatesciences.2016.05.012
http://dx.doi.org/10.1021/acs.jpcc.6b06391
http://dx.doi.org/10.1016/j.memsci.2016.10.046
http://dx.doi.org/10.1016/j.supflu.2017.07.026
http://dx.doi.org/10.1002/mren.201600007

LO1402

[105] Sovova H., Nistor A., Topiar M., Kosek J.: Vitrification conditions and porosity
prediction of CO2 blown polystyrene foams, The Journal of Supercritical Fluids 127, 1-8,
2017,1F 3,122; Q2, Q1; DOI: 10.1016/j.supflu.2017.03.013

[106] Dundalek J., Snajdr I., Libansky O., Vrana J., Pocedi¢ J., Mazur P., Kosek J.: Zinc
electrodeposition from flowing alkaline zincate solutions: Role of hydrogen evolution
reaction, Journal of Power Sources 372, 221-226, 2017, IF 6,945; Q1, Q1, Q1, Q1; DOI:
10.1016/j.jpowsour.2017.10.077

[107] M. B. Kristensen, J. Catalano, S. Haldrup, P. Bélsky, M. Tomas, A. Bentien: Tuning the
ion channel network of perfluorosulfonated membranes via a facile sacrificial porogen
approach; Journal of Membrane Science, 545 2018, 275-283, ISSN 0376-7388, IF 6,578; Q1,
Q1; DOI: 10.1016/j.memsci.2017.09.079

[108] Loukotova, L., Dodda, J. M., Bélsky, P., Kullova, L., Kadlec, J., Podivinska, M., Vohlidal,
J.: Structure - stability correlation of copolyimide membranes derived from
aliphatic/alicyclic/aromatic diamine and aromatic dianhydrides. Journal of Applied Polymer
Science, 45227 DOI: 10.1002/app.45227, IF 1,901; Q2; DOI: 10.1002/app.45227

[109] V. Klika, J. Kubant, M. Pavelka, Jay B. Benzigere, Non-equilibrium thermodynamic
model of water sorption in Nafion membranes. Journal of Membrane Science 540 (2017) 35—
49,1F 6,578; Q1, Q1; DOI: 10.1016/j.memsci.2017.06.025

[110] Kfenek T., Medlin R., Karatodorov S., Mihailov V., Pola M., Reshak A.H. Formation of
metastable phases of ferrous sulfide via pulsed Nd:YAG laser deposition: Experimental and
theoretical study. Journal of Alloys and Compounds 723 (2017) 689-697, IF 3,779; Q2, Q1,
Q1; DOI: 10.1016/j.jallcom.2017.06.229

[111] T. Krenek, J. Tesaf, J. Kupéik, M. Netrvalova, M. Pola, V. Jandova, D. Pokorna, P.
Cufinova, P. Bezdicka, J. Pola. CW-Laser-Induced Solid-State Reactions in Mixed Micron-Sized
Particles of Silicon Monoxide and Titanium Monoxide: Nano- Structured Composite with
Visible Light Absorption. J. Inorg. Organomet. Polym; IF 1,754; Q2; DOI: 10.1007/s10904-
017-0624-7

[112] V. Jandova, D. Pokorna, J. Kupéik, P. Bezditkam, T. Kfenek, M. Netrvalova, P. Cufinova,
J. Pola. Thermal reactions in mixtures of micron-sized silicon monoxide and titanium
monoxide: redox paths overcoming passivation shells. Res. Chem. Intermed. IF 1,674; Q3;
DOI: 10.1007/s11164-017-3116-2

[113] Fiala, J., Mares, J., Sestak, J. Reflections on how to evaluate the professional value of
scientific papers and their corresponding citations. Scientometrics 112 (1), 2017, IF 2,174;
Q2, Q2; DOI: 10.1007/s11192-017-2334-x

[114] Sestdk, J.: Holba and Korzhinski Treatments of Hyperfree Energy Effective to
Thermodynamics of Partially Open Solid-State Systems of Nonstoichiometric Oxides. Glass
Physics and Chemistry, 2017, Vol. 43, No. 4, pp. 283-286. IF 0,699; Q3; DOI:
10.1134/51087659617040150

[115] Sarka Houdkova, Zdenék Pala, Eva Smazalovd, Marek Vostfak, Zdenék Cesanek:
Microstructure and sliding wear properties of HVOF sprayed, laser remelted and laser clad

Verze ZZ18-1 33



http://dx.doi.org/10.1016/j.supflu.2017.03.013
http://dx.doi.org/10.1016/j.jpowsour.2017.10.077
http://dx.doi.org/10.1016/j.memsci.2017.09.079
http://dx.doi.org/10.1002/app.45227
http://dx.doi.org/10.1016/j.memsci.2017.06.025
http://dx.doi.org/10.1016/j.jallcom.2017.06.229
http://dx.doi.org/10.1007/s10904-017-0624-7
http://dx.doi.org/10.1007/s10904-017-0624-7
http://dx.doi.org/10.1007/s11164-017-3116-z
http://dx.doi.org/10.1007/s11192-017-2334-x
http://dx.doi.org/10.1134/S1087659617040150

LO1402

Stellite 6 coatings, Surface & Coatings Technology 318 (2017) 129-141,
http://dx.doi.org/10.1016/j.surfcoat.2016.09.012, IF 2,906; Q1, Q2

[116] Novak P., Briscoe J., Kozak T., Kormunda M., Netrvalovd M., Bachratd S.: Optimization
of sputtered ZnO transparent conductive seed layer for flexible ZnO-nanorod-based devices.
Thin Solid Films 634 (2017) 169-174 IF 1,939; Q2, Q3, Q2, Q3; DOl
10.1016/j.tsf.2017.02.017

[117] Ali H. Reshak, Sushil Auluck: Photocatalytic water-splitting solar-to-hydrogen energy
conversion: Novel LiMoO3(I03) molybdenyl iodate based on WO3-type sheets; Journal of
Catalysis 351 (2017) 1-9; ISSN: 0021-9517; IF 6,759; Q1, Q1; DOI: 10.1016/j.jcat.2017.03.020

[118] A. H. Reshak, S. Auluck: The influence of oxygen vacancies on the linear and nonlinear
optical properties of Pb70(OH)3(C03)3(B0O3); Cite this: RSC Adv., 2017, 7, 14752; DOI:
10.1039/c7ra00012j; ISSN: 2046-2069; IF 2,936; Q2; DOL:
http://hdl.handle.net/11025/29224

[119] A. H. Reshak, M. Jamal: Investigation of pressure-induced phase transitions of the solar
cell materials CdSelixTex alloys: one- and two-dimensional search DFT calculation; ISSN:
0141-1594; IF 1,028; Q4, Q4; DOI: 10.1080/01411594.2017.1326600

[120] A. H. Reshak. S. Auluck: Two haloid borate crystals with large nonlinear optical
response; Cite this: Phys.Chem.Chem.Phys., 2017, 19, 18416; DOI: 10.1039/c7cp02364b;
ISSN: 1463-9076; WOS: 000406089200035; eid=2-s2.0-85025840916; IF 3,906; Q2, Q1; DOI:
10.1039/C7CP02364B

[121] Azam, S., Khan, S. A., Goumri-Said, S.: DFT study of optoelectronic and magnetic
properties of iron-containing diamond-like materials Ag.FeSiSa4, Li.FeSnSs, and Li,FeGeSa;
Solid State Sciences 72 (2017) 71-79; ISSN: 1293-2558; |IF 1,861, Q 2, Q3, Q3; DOl
10.1016/j.solidstatesciences.2017.08.004

[122] Sikander Azam, Saleem Ayaz Khan, Souraya Goumri-Said: Exploring the optoelectronic
properties of Nitrido-magneso-silicates: Ca[Mg3SiN4], Sr[Mg3SiN4], and Eu[Mg3SiN4]; DOI:
10.1088/1361-6641/aa62bd ISSN: 0268-1242; IF 2,280; Q2, Q2, Q2; DOI: 10.1088/1361-
6641/aa62bd

[123] Azam, S., Khan, S. A., Goumri-Said, S., Kanoun, M. B.: Predicted Thermoelectric
Properties of the Layered XBi4S7 (X = Mn, Fe) Based Materials: First Principles Calculations;
Journal of ELECTRONIC MATERIALS, Vol. 46, No. 1, 2017; ISSN: 0361-5235; IF 1,566; Q3, Q3,
Q3; DOI: 10.1007/511664-016-4884-8

[124] Wilayat Khan, Souraya Goumri-Said: Magnetic and electronic properties of Neptunium
chalcogenides from GGA plus U plus SOC and DFT investigations; Journal of Magnetism and
Magnetic Materials 432 (2017) 574-580; DOI: 10.1016/j.jmmm.2017.01.073; ISSN: 0304-
8853; IF 3,046; Q2, Q2; http://dx.doi.org/10.1016/j.jmmm.2017.01.073

[125] WILAYAT KHAN, SAJJAD HUSSAIN, JAN MINAR, SIKANDER AZAM: Electronic and
Thermoelectric Properties of Ternary Chalcohalide Semiconductors: First Principles Study;
Journal of ELECTRONIC MATERIALS, 2017 The Minerals, Metals & Materials Society; ISSN:

Verze ZZ18-1 34



http://dx.doi.org/10.1016/j.surfcoat.2016.09.012
http://dx.doi.org/10.1016/j.tsf.2017.02.017
http://dx.doi.org/10.1016/j.jcat.2017.03.020
http://hdl.handle.net/11025/29224
http://dx.doi.org/10.1080/01411594.2017.1326600
http://dx.doi.org/10.1039/C7CP02364B
http://dx.doi.org/10.1016/j.solidstatesciences.2017.08.004
http://dx.doi.org/10.1088/1361-6641/aa62bd
http://dx.doi.org/10.1088/1361-6641/aa62bd
http://dx.doi.org/10.1007/s11664-016-4884-8
http://dx.doi.org/10.1016/j.jmmm.2017.01.073

LO1402

0361-5235; IF 1,566; Q3, Q3, Q3; https://link,springer.com/article/10.1007s11664-017-
5884-z

[126] J. Sestak. J. Fiala, K. S. Gavrichev. Evaluation of the professional worth of scientific
papers, their citation responding and the publication authority. Journal of Thermal Analysis
and Calorimetry. DOl 10.1007/s10973-017-6178-7, IF 2,209; Q2, Q3, Q2; DOl
10.1007/s10973-017-6178-7

[127] Kfenek T., Medlin R., Karatodorov S., Mihailov V., Pola M., Reshak A. H.: Formation of
metastable phases of ferrous sulfide via pulsed Nd:YAG laser deposition: Experimental and
theoretical study. Journal of Alloys and Compounds 723 (2017) 689-697; IF 3,779; Q2, Q1,
Q1; DOI: 10.1016/j.jallcom.2017.06.229

[128] Koci P., Isoz M., Plachda M., Arvajova A., Véaclavik M., Svoboda M., Price E., Novak V.,
Thompsett D.: 3D reconstruction and pore-scale modeling of coated catalytic filters for
automotive exhaust gas aftertreatment, Catalysis Today 320 (2019) 165-174; IF 4,888; AlIS
0,852; Q1, Q2, Q1; https://doi.org/10.1016/j.cattod.2017.12.025

[129] Vrana J., Charvat J., Mazur P., Bélsky P., Dundalek J., Pocedic¢ J., Kosek J.: Commercial
perfluorosulfonic acid membranes for vanadium redox flow battery: Effect of ion-exchange
capacity and membrane internal structure, Journal of Power Sources 552 (2018) 202-212; IF
7,015; AIS 1,175; Q1, Q1; https://doi.org/10.1016/j.memsci.2018.02.011

[130] Vobecka L., Svoboda M., Benes J., Bellon T., Slouka Z.: Heterogeneity of heterogeneous
ion-exchange membranes investigated by chronopotentiometry and X-ray computed
microtomography, Journal of Membrane Science 559 (2018) 127-137; IF 7,015; AIS 1,175;
Q1, Q1; https://doi.org/10.1016/j.memsci.2018.04.049

[131] BelloA T., Polezhaev P., Vobecka L., Svoboda M., Slouka Z.: Experimental observation of
phenomena developing on ion-exchange systems during current-voltage curve
measurement, Journal of Membrane Science 572 (2019) 607-618; IF 7,015; AIS 1,175; Q1,
Q1; https://doi.org/10.1016/j.memsci.2018.11.037

[132] V. Jandova, D. Pokorn3, J. Kupcik, P. Bezdicka, T. Kfenek, M. Netrvalova, P. Cufinova, J.
Pola: Thermal reactions in mixtures of micron-sized silicon monoxide and titanium
monoxide: redox paths overcoming passivation shells; Research of Chemical Intermediate
2018, 44(1), pp 503-516; IF 2,064; AIS 0,204; Q3; DOI: 10.1007/s11164-017-3116-2

[133] Kozmidis-Petrovic, Ana; Sestdk, Jaroslav, Glass transition temperature its exploitation
and new conception of fragility, Physics and Chemistry of Glasses - European Journal of Glass
Science and Technology Part B, 59(6), 2018, pp. 259-266(8); IF 0,857; AIS 0,160; Q4, Q3;
https://doi.org/10.13036/17533562.59.6.053

[134] Josef Chmela¥, Petr Bélsky, Jifi Mrazek, Daniel Svadlak, Martina Hermannova, Miroslav
Slouf, Ivan Krakovsky, Daniela Smejkalova, Vladimir Velebny: Nanostructure of hyaluronan
acyl-derivatives in the solid state, Carbohydrate Polymers 195 (2018) 468—-475; IF 6,044; AIS
0,857; Q1, Q1, Q1; https://doi.org/10.1016/j.carbpol.2018.04.111

[135] Houdkovad, S., Cesanek, Z., Smazalova, E., Luka¢, F.: The high temperature wear and
oxidation behavior of CrC-based HVOF coatings, J Therm Spray Tech, Vol. 27, (2018) pp 179-

Verze ZZ18-1 35



https://link,springer.com/article/10.1007s11664-017-5884-z
https://link,springer.com/article/10.1007s11664-017-5884-z
http://dx.doi.org/10.1007/s10973-017-6178-7
http://dx.doi.org/10.1016/j.jallcom.2017.06.229
https://doi.org/10.1016/j.cattod.2017.12.025
https://doi.org/10.1016/j.memsci.2018.02.011
https://doi.org/10.1016/j.memsci.2018.04.049
https://doi.org/10.1016/j.memsci.2018.11.037
http://dx.doi.org/10.1007/s11164-017-3116-z
https://doi.org/10.13036/17533562.59.6.053
https://doi.org/10.1016/j.carbpol.2018.04.111

LO1402

195 ID 43922177; WOS: 000419001600017; eid=2-s2.0-85029431754; IF 2,029; AlS 0,349;
Q2; https://doi.org/10.1007/s11666-017-0637-3

[136] Cesanek, Z., Houdkovd, S., Lukdg, F.: High-temperature corrosion behavior of selected
thermally sprayed coatings in corrosive aggressive environment, Mater. Res. Express 6
(2019) 016426; ID 43924245; WOS: 000448882200003; eid=2-52.0-85056095632; IF 1.449;
AlIS 0,236; Q4; https://doi.org/10.1088/2053-1591/aae956

[137] Svantner M., Muzika L., Chmelik T., Skdla J., Quantitative evaluation of active
thermography using contrast-to-noise ratio, Applied Optics, Vol. 57, No. 18, D49-D55, 2018,
ID 43922602; WOS: 000435841800008; eid=2-s2.0-85046270079; IF 1,973; AIS 0,388; Q2;
https://doi.org/10.1364/A0.57.000D49

[138] J. Martan, J. Tesaf, M. Kucera, P. Honnerovd, M. BeneSovd, M. Honner, Analysis of
short wavelength infrared radiation during laser welding of plastics, Appl. Opt. 57 (2018)
D145-D154. ID 43922599; WOS: 000435841800021; eid=2-s2.0-85048951612; IF 1,973; AIS
0,388; Q2; https://doi.org/10.1364/A0.57.00D145

[139] Podany, Pavel & Reardon, Christopher & Koukolikova, Martina & Prochazka, Radek &
Franc, Ales. (2018). Microstructure, Mechanical Properties and Welding of Low Carbon,
Medium Manganese TWIP/TRIP Steel. Metals. 8. 263.; ID 43922598; WOS:
000434882800066; eid=2-s2.0-85045403471; IF 2,259; AlS 0,361; Q3,
Q1; https://doi.org/10.3390/met8040263

[140] Marek VostFak, Sarka Houdkova, Martin Bystriansky, Zden&k Cesanek: The influence of
process parameters on structure and abrasive wear resistance of laser clad WC-NiCrBSi
coatings, Materials Research Express vol. 5 issue 9 (2018) pp: 096522, ID 43923397; WOS:
000441828900005; eid=2-s2.0-85052324726, IF 1,449; AlS 0,236; Q3;
https://doi.org/10.1088/2053-1591/aad859

[141] L. Scholtz, P. Sutta, P. Calta, P. Novak, M. Solanska, J. Miillerova: Investigation of
barium titanate thin films as single antireflective coatings for solar cells. Appl. Surface
Science 461 (2018) 249-254; IF 5,155; AIS 0,671, Q1, Ql1, AQ1, Q3
https://doi.org/10.1016/j.apsusc.2018.06.226

[142] P. Novak, T. Kozak, P. Sutta, M. Kolega, O. Bldhova: Influence of oxygen on the
resistivity of co-sputtered transparent AZO films. Physica Status Solidi A 215 (2018) 1700951;
IF 1,606; AIS 0,371; Q3, Q3, Q3; https://doi.org/10.1002/pssa.201700951

[143] P. Novak, J. Ocenasek, T. Kozak, J. Savkovd, Identification of electrical properties in
individual thickness layers in aluminium-doped zinc oxide films sputtered at 100 °C, Thin
Solid Films. 660 (2018) 471-476; IF 1,888, AIS 0,324; Q3, Q3, Q2, Q3;
https://doi.org/10.1016/j.tsf.2018.06.036

[144]Jamal, M. a Reshak, A. H.: One- and two-dimensional search of an equation of state
using a newly released 2DRoptimize package; Journal of Physics and Chemistry of Solids;
Volume 116, May 2018, Pages 131-136; ISSN: 0022-3697; IF 2,752; AIS 0,385; Q2, Q2;
https://doi.org/10.1016/j.jpcs.2018.01.034

Verze 2Z18-1 36



https://doi.org/10.1007/s11666-017-0637-3
https://doi.org/10.1088/2053-1591/aae956
https://doi.org/10.1364/AO.57.000D49
https://doi.org/10.1364/AO.57.00D145
https://doi.org/10.3390/met8040263
https://doi.org/10.1088/2053-1591/aad859
https://doi.org/10.1016/j.apsusc.2018.06.226
https://doi.org/10.1002/pssa.201700951
https://doi.org/10.1016/j.tsf.2018.06.036
https://doi.org/10.1016/j.jpcs.2018.01.034

LO1402

[145] Mahiaoui, R., Ouahrani, T., Chikhaoui, A., Morales-Garcia, A., Reshak, A. H.: Electronic,
bonding, linear, and nonlinear optical properties of NaMGe;Qs (M=Cd, Zn, Hg; Q=S, Se),
Na»ZnSizSe, and NaZnSn,Se two metal-mixed chalcogenide compounds: Insights from an ab
initio study; Journal of Physics and Chemistry of SolidsVolume 119, August 2018, Pages 220-
227, ISSN: 0022-3697, IF 2,752; AlIS 0,385; Q2, Q2;
https://doi.org/10.1016/j.jpcs.2018.04.003

[146] Chen, Y., Molokeev, M.S., Atuchin, V.V., Reshak, A.H., Auluck, S., Alahmed, Z.A., Xia, Z.:
Synthesis, Crystal Structure, and Optical Gap of Two-Dimensional Halide Solid Solutions
CsPb2 (CI1-xBrx)(5); Inorganic Chemistry, Volume 57, Issue 15, 6 August 2018, Pages 9531-
9537; IF 4,85; AIS 0,920; Q1; https://doi.org/10.1021/acs.inorgchem.8b01572

[147] Polezhaev, P., Slouka, Z., Lindner, J., Pfibyl, M.: Characterization of slug flow of two
aqueous phases by electrochemical impedance spectroscopy in a fluidic chip,
Microelectronic Engineering 194 (2018) p. 89-95;
https://doi.org/10.1016/j.mee.2018.03.003; IF 1.654; AlS 0.31; Q3, Q4, Q3, Q3;

[148] Bellon T., Polezhaev P., Vobecka L., Slouka, Z.: Fouling of a heterogeneous anion-
exchange membrane and single anion exchange resin particle by ssDNA manifests
differently,  Journal of  Membrane  Science 572 (2019) p. 619-631;
https://doi.org/10.1016/j.memsci.2018.11.034; IF 7.015; AIS 1.175; Q1, Q1

[149] Vobecka, L., Bellon, T., Slouka, Z.: Behavior of Embedded Cation-Exchange Particles in a
DC Electric Field, International Journal of Molecular Sciences 20 (2019) 3579;
https://doi.org/10.3390/ijms20143579; IF 4.183; AIS 0.932; Q2, Q2

[150] Mazur P., Mrlik J., Pocedic J., Vrana J., Dundalek J., Kosek J., Bystron T.: Effect of
graphite felt properties on the long-term durability of negative electrode in vanadium redox
flow battery, Journal of Power Sources 414 (2019) 354-365;
https://doi.org/10.1016/j.jpowsour.2019.01.019; IF 7.467; AIS 1.186; Q1, Q1, Q1, Q1

[151] Kovar, P., Tichy, D., Slouka, Z.: Effect of channel geometry on ion-concentration
polarization-based preconcentration and desalination, Biomicrofluidics 13, 064102 (2019) p.
1-11; https://doi.org/10.1063/1.5124787; IF 3,914; AIS 0.735; Q2, Q2, Q3, Q2

[152] Marsik, F., Weigand, B., Tomas, M., Tucek, O., Novotny, P. On the Efciency of
Electrochemical Devices from the Perspective of Endoreversible Thermodynamics. Journal of
Non-equilibrium Thermodynamics 2019:44(4)425-437.https://doi.org/10.1515/jnet-2018-
0076 IF 2.083, AIS 0.427,Q2, Q2

[153] Novotny, P., Tomas, M., Némec, T., Kullova, L. On/off cycling test of low-temperature
PEM fuel cell at fully humidified conditions. International. Journal of Green Energy
2019:16(14)1189-1195. https://doi.org/10.1080/15435075.2019.1671394 IF 1.302, AIS
0.242,Q4,Q4, Q3

[154] Remis T, Bélsky P, Andersen SM, Tomas M, Kadlec J, Kovarik T. Preparation and
Characterization of Poly(Vinyl Alcohol) (PVA)/SiO2, PVA/Sulfosuccinic Acid (SSA) and
PVA/SiO2/SSA Membranes: A Comparative Study, Journal of Macromolecular Science, Part
B, 2019. https://doi.org/10.1080/00222348.2019.1697023 1F1.204, AlS 0.167, Q3
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https://doi.org/10.1016/j.memsci.2018.11.034
https://doi.org/10.3390/ijms20143579
https://doi.org/10.1016/j.jpowsour.2019.01.019
https://doi.org/10.1063/1.5124787
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https://doi.org/10.1515/jnet-2018-0076
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[155] Vakili, M., Mojiri, A., Zwain, H. M., Yuan, J., Giwa, A.S., Wang, W., Gholami, F., Guo, X.,
Cagnetta, G. and Yu, G. Effect of Beading Parameters on Cross-linked Chitosan Adsorptive
Properties. Reactive and Functional Polymers
2019:144104354 .https://doi.org/10.1016/].reactfunctpolym.2019.104354 IF 3.074, AIS
0.490,Q2,Q2,Q1

[156] Vdla, L., Medlin, R., KoStejn, M., Karatodorov, S., Jandov4, V., Vavrunkovd, V. and
Kfenek, T. Laser-Induced Reactive Deposition of Nanostructured CoS2- and Co2CuS4-Based
Films with Fenton Catalytic Properties. Eur. J. Inorg. Chem., 2019:1220-1227.
https://doi.org/10.1002/ejic.201801403 IF 2.578, AlS 0.460, Q2

[157] Matéjicek,, J., Vilémova, M., Moskal, D., Musdlek, R., Krofta, J., Janata, M., Kutilek, Z.,
Kle¢ka, J., Heuer, S., Martan, J., Nardozza, E., Houdkové Sim(inkov4, S., Dorow-Gerspach, D.:
The Role of Laser Texturing in Improving the Adhesion of PlasmaSprayed Tungsten Coatings.
JOURNAL OF THERMAL SPRAY TECHNOLOGY, 2019, roc¢. 28, ¢. 7, s. 1346-1362. ISSN: 1544-
1016, https://doi.org/10.1007/s11666-019-00924-7, IF 2,129; AIS 0,349, Q2

[158] Properties of nano-structured ZnO thin films synthesized using a modified aqueous
chemical growth method. By: Apeh, Oliver O.; Chime, Ugochi K.; Agbo, S.; et al. Materials
Research Express, Volume: 6 Issue: 5 Article Number: 056406 Published: MAY 2019; IF
1,449; AIS 0,236; Q3; https://doi.org/10.1088/2053-1591/aadcd6

[159] Effective Passivation of Black Silicon Surfaces via Plasma-Enhanced Chemical Vapor
Deposition Grown Conformal Hydrogenated Amorphous Silicon Layer. By: Ozkol, E.; Procel,
P.; Zhao, Y.; et al. Phys. Status Solidi-Rapid Research Letters 2019, 1900087 IF 3,729; AIS
0,790; Q2, Q1, Q2; https://doi.org/10.1002/pssr.201900087

[160] Peram Lokanatha Reddy, Kalim Deshmukh, Tomdas Kovarik, Narayanasamy Arunai
Nambiraj, Khadheer Pasha Shaik. Green chemistry mediated synthesis of cadmium
sulphide/polyvinyl alcohol nanocomposites: Assessment of microstructural, thermal, and
dielectric properties. Polymer Composites (2020);1-14. https://doi.org/10.1002/pc.25520,
Q2, AIS 0,349; IF 2,268

[161] Tomas Kovatik, Petr Bélsky, David Rieger, Jan llavsky, Véra Jandovd, Michael Maas,
Pavol Sutta, Michal Pola, Rostislav Medlin. Particle size analysis and characterization of
nanodiamond dispersions in water and dimethylformamide by various scattering and
diffraction methods. Journal of Nanoparticle Research (2020) 22:34,
https://doi.org/10.1007/s11051-020-4755-3, Q2, AIS 0,371; IF 2,009

[162] Gholami, F., Tomas, M., Gholami, Z., Vakili, M.: Technologies for the nitrogen oxides
reduction from flue gas: A review. Science of The Total Environment (2020) 714, 136712.
https://doi.org/10.1016/j.scitotenv.2020.136712,Q1, AIS 1,062; IF 5,589

[163] M. Vakili, M. Rafatullah, J. Yuan, H. M. Zwain, A. Mojiri, Z. Gholami, F. Gholami, W.
Wang, A. S. Giwa, Y. Yu, G. Cagnetta, G. Yu: Nickel ion removal from aqueous solutions
through the adsorption process: a review. Reviews in Chemical Engineering, 2020
https://doi.org/10.1515/revce-2019-0047, Q1, AIS 0,817; IF 4,200
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N donth
umber.base on the Reported since the project begining Performance (%)
project plan
101 163 161

Articles in reviewed non-impacted magazines (Jneimp, Jrec)

Applied:

[1] Pokorna D, Cufinova P, Snajdaufovd H, Kienek T, Pola M, Novak L, Janeéek V, Pola J,
Fentonova degradace antibiotik a jinych IéCiv v odpadnich vodach — vliv Zeleznatych spinelq,
Waste forum, ¢. 3, 2016, 154-165. https://asep.lib.cas.cz/arl-cav/cs/detail-cav_un epca-
0462839-Fentonova-degradace-antibiotik-a-jinych-leciv-v-odpadnich-vodach-vliv-

zeleznatych-spinelu/

[2] Karatodorov, S., Mihailov, V., Kfenek, T., Grozeva, M. Optical emission spectroscopy of
plasma produced by laser ablation of iron sulfide, Journal of Physics: Conference Series 700
(2016) 012001, doi.org/10.1088/1742-6596/700/1/012001,

[3] Th. Loewenhoff, J. Linke, J. Matéji¢ek, M. Rasinski, M. Vostifdk, M. Wirtz, Laser re-melting
of tungsten damaged by transient heat loads, Nuclear Materials and Energy, Volume 9,
December 2016, Pages 165-170, ISSN 2352-1791.
https://doi.org/10.1016/j.nme.2016.04.004,

[4] ). Miillerova, P. Sutta: On some ambiguities of the absorption edge and optical band gaps
of amorphous and polycrystalline semiconductors. Communications (3/2017) Volume 19, 9-
15.,

[5] R. Palek, V. Liska, L. Eberlova, H. Mirka, M. Svoboda, S. Haviar, M. Emingr, O. Brzon, P.
Mik, V. TreSka: Experimentdlni pfiprava korozivnich preparatl organt velkého zvifete,
Rozhledy v Chirurgii 97, ro€. 5 (2018) 222-228;

[6] Mazur, P.; Mrlik, J.; Charvat, J.; Pocedic, J.; Vrana, J.; Dundalek, J.; Kosek, J.: A complex
four-point method for the evaluation of ohmic and faradaic losses within a redox flow
battery single-cell, MethodsX 6 (2019) p. 534-539; DOI: 10.1016/j.mex.2019.03.007;
CiteScore 1.69

https://doi.org/10.1016/j.mex.2019.03.007

Number based on th
um er- asedon the Reported since the project begining Performance (%)
project plan
19 6+5 58

Peer- reviewed books, chapters in peer-reviewed books (B, C)
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http://doi.org/10.1088/1742-6596/700/1/012001
https://doi.org/10.1016/j.nme.2016.04.004
https://doi.org/10.1016/j.mex.2019.03.007
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We planned application of 2 books and 4 chapters in the book. No classification of categories
was planned.

In total 1 book and 10 chapters in the book of category | and 4 books and 10 chapters in the
book of category Il were made up.

Applied:

Books:

[1] Frank, H., Fiala, J., Kraus: Elektronova struktura a reaktivita povrchl a rozhrani. 1. vyd.
Praha: Ceska technika - nakladatelstvi CVUT, 2016, 317 s. ISBN: 978-80-01-05397-3 Pdvodni
RIV obor: BM - Fyzika pevnych latek a magnetismus, Novy RIV obor: 1. Natural Sciences > 1.3
Physical sciences > Atomic, molecular and chemical physics;
https://vufind.techlib.cz/Record/000949760#description

[0] Kraus, 1., Fiala, J.: Elementarni fyzika pevnych latek. Praha: Ceskd technika - nakladatelstvi
CVUT, 2016, 322 s. ISBN: 978-80-01-05942-5. PGvodni RIV obor: BM - Fyzika pevnych latek a
magnetismus, Novy RIV obor: 1. Natural Sciences > 1.3 Physical sciences > Atomic, molecular
and chemical physics;

https://vufind.mzk.cz/Record/MZK01-001191116/Citation#tabnav

[0] Kraus, I, Flala, J.: Elementdrni fyzika pevnych Ilatek; ISBN: 978-80-01-04391-0;
https://www.cupress.cuni.cz/ink2 ext/index.jsp?include=podrobnosti&id=278095

[0] Fiala, J., Kraus, I.: Povrchy a rozhrani; ISBN 978-80-01-04248-9;
https://katalog.vsb.cz/documents/183718?locale=cs

Chapters in the book:

[1] J. Braun, J. Minar and H. Ebert: One Step Model Description of HARPES: Inclusion of
Disorder and Temperature Effects; Springer International Publishing Switzerland 2016;
Chapter 7, J. C. Woicik (ed.), Hard X-ray Photoelectron Spectroscopy (HAXPES), Springer
Series in Surface Sciences 59, ISSN 0931-5195; Library of Congress Control Number:
2015950038, ID 43915058; https://doi.org/10.1007/978-3-319-24043-5 7

[2] Holedek, M., Sestdk, J., Mares, J. J., Hubik, P.: What Is the Physical and Operational
Meaning of Temperature and Its Self-Measurability During Unsteady Thermal Processes
Within Thermodynamic Concepts; Volume 11 of the series Hot Topics in Thermal Analysis
and Calorimetry pp 45-77, 2017. https://doi.org/10.1007/978-3-319-45899-1 3

[3] Sestak, J.; Hubik, P.; Mares, J.: Self-organized Periodic Processes: From Macro-layers to
Micro-world of Diffusion and Down to the Quantum Aspects of Light; Volume 11 of the
series Hot Topics in Thermal Analysis and Calorimetry pp 131-157, 2017.
https://doi.org/10.1007/978-3-319-45899-1 6

[4] Sedmidubsky D., Holba, P.; Nonstoichiometric Phases—Composition, Properties and
Phase Transitions; Volume 11 of the series Hot Topics in Thermal Analysis and Calorimetry
pp 177-194, 2017. https://doi.org/10.1007/978-3-319-45899-1 8
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https://doi.org/10.1007/978-3-319-45899-1_8
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[5] Holba, P., Sedmidubsky, D.; Clapeyron and Ehrenfest Equations and Hyper-free Energy for
Partly Open Systemss; Volume 11 of the series Hot Topics in Thermal Analysis and
Calorimetry pp 159-175, 2017. https://doi.org/10.1007/978-3-319-45899-1 7

[6] Svoboda, R., Malek, J., Sestak, J.: Thermo-kinetic Phenomena Occurring in Glasses: Their
Formalism and Mutual Relationships; Volume 11 of the series Hot Topics in Thermal Analysis
and Calorimetry pp 237-256, 2017. https://doi.org/10.1007/978-3-319-45899-1 11

[7] Sesték, J., Avramov, |.; Rationale and Myth of Thermoanalytical Kinetic Patterns: How to
Model Reaction Mechanisms by the Euclidean and Fractal Geometry and by Logistic
Approach; Volume 11 of the series Hot Topics in Thermal Analysis and Calorimetry pp 295-
318, 2017. https://doi.org/10.1007/978-3-319-45899-1 14

[8] Czarnecki, J., Sestak, J.; The Physical Kinetics of Reversible Thermal Decomposition;
Volume 11 of the series Hot Topics in Thermal Analysis and Calorimetry pp 363-384, 2017.
https://doi.org/10.1007/978-3-319-45899-1 17

[9] Sestak, J., Pavel Hubik, J., Mare$, J.; Thermal Analysis Scheme Anticipated for Better
Understanding of the Earth Climate Changes: Impact of Irradiation, Absorbability,
Atmosphere, and Nanoparticless; Volume 11 of the series Hot Topics in Thermal Analysis and
Calorimetry pp 471-494, 2017. https://link.springer.com/chapter/10.1007/978-3-319-45899-
122

[10] Chapter 1. Characteristic Temperatures and Their Exploitation: Glass Transition, Glass-
Forming Coefficients Analysis and Innovative Concept of Fragility (Jaroslav Sestdk and Ana
Kozmidis-Petrovi¢, New Technology Research Center in the Westbohemian Region, West
Bohemian University, Pilsen, Czech Republic, and others). 2019. ISBN: 978-1-53615-706-2.
https://www.researchgate.net/publication/338209686 Characteristic Temperatures and T
heir Exploitation Glass Transition Glass-

Forming Coefficients Analysis and Innovative Concept of Fragility

Number based on th
um er. asedon the Reported since the project begining Performance (%)
project plan
B 1 1 100
Cc 2 10 500

Articles in proceedings (D)

We planned 40 articles in proceedings. No classifiction in categories was planned. In total 32
articles of category | and 37 articles of category Il were made up.

Applied:
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[1] M. Pecha, J. Vrana, P. Mazur, J. Pocedic, J. Dundalek, J. Kosek. :CARBON-BASED BIPOLAR
PLATES FOR VANADIUM REDOX FLOW BATTERIES. Membrain workshop studentskych praci.
Straz pod Ralskem, 21. 10. 201, ISBN 978-80-904517-4-2.
https://ntc.zcu.cz/publikace/?id=43913599
https://fpe.zcu.cz/research/publications/?id=43913599

[2] J. Miillerova, P. Sutta, L. Prusakova, M. Netrvalova: On the Puzzle in the Determination of
the Optical Gap in Mixed-Phase Hydrogenated Silicon. Advances in Electronic and Photonic
Technologies - ADEPT 2015, June 1-4, 2015, Hotel SOREA Trigan in Strbské Pleso, Slovakia
ISBN: 978-80-554-1033-
https://katalog.vsb.cz/documents/182081?back=https%3A%2F%2Fkatalog.vsb.cz%2Fauthori
ties%2F171976%3Flocale%3Dcs&group=182081

[3] O. Szabé, I. Novotny, V. Tvarozek, P. Sutta, M. Netrvalova, S. Kovacova: The formation of
Au nano-structures on ZnO thin films by the sputtering. Progress in Applied Surface,
Interface and Thin Film Science - Gold nano-crystals. SURFINT SREN IV, Florence, Italy, Nov
23-26, 2015, pp. 138-138, ISBN 978-80-223-3975-9.
https://doi.org/10.1016/j.apsusc.2016.11.121

[4] R. Medlin, S. Rajendran, P. Swora: Cross section sample TEM preparation by ion slicer
compare to PIPs. Mikroskopie 2015, Lednice na Moravé 12.-13. 5.
http://nucleus.img.cas.cz/mikrospol/SBORNIK-2015.pdf

[5] D. Moskal, M. Kuéera, E. Smazalova, S. Houdkova, R. Kromer: APPLICATION OF SHIFTED
LASER SURFACE TEXTURING, IN: Proceedings of24th International Conference on Metallurgy
and Materials; June 3rd - 5th 2015 / Hotel Voronez |, Brno, Czech Republic, EU;
http://konsystest.tanger.cz/files/proceedings/21/papers/4103.pdf

[6] §vantner, M., Honnerov3, P., Volak, J. ACTIVE THERMOGRAPHY IN MATERIALS FATIGUE
TESTING. In METAL 2015 - 24th International Conference on Metallurgy and Materials.
Ostrava: Tanger Ltd., 2015. http://konsys2.tanger.cz/files/proceedings/21/papers/3884.pdf
[7] P.Sutta, R. Medlin, P. Novdk, M. Netrvalovd, M. Kolega, J. Miillerov4, L. Vanco, P.
Vogrinci¢, M. Vesely: Zn-Ti-O thin films (Fabrication-structure-phase-transformation-
properties). In 19. Skola vékuovej techniky (vakuum a nové materialy), 9-12 Nov, 2016,
Strbské Pleso, Slovensko. ISBN 978-80-971179-7-9; http://svs.stuba.sk/svt19/

[8] J. Miillerova, P. Sutta, R. Medlin, M. Netrvalovd, P. Novak: Optical properties of zinc
titanate perovskite prepared by reactive rf sputtering. Proceedings of 9th solid state surfaces
and interfaces. Nov, 21-24, 2016 Piestany, Slovakia. ISBN 978-80-223-4203-2,
https://doi.org/10.1515/jee-2017-0049

[9] S. Houdkova, P. Sperka, M. Repka, J. Martan and D. Moskal: Shifted laser surface
texturing for bearings applications,Journal of Physics: Conf. Series 843 (2017) 012076
doi:10.1088/1742-6596/843/1/012076, https://iopscience.iop.org/article/10.1088/1742-
6596/843/1/012076
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[10] Mdllerova, J., Sutta, P.: On the Parametric Modeling of Optical Functions of Amorphous
/Polycrystalline Semiconductors. Applied Physics of Condensed Matter (APCOM), June 12-14,
2017 Strbské pleso, Slovakia.
http://kf.elf.stuba.sk/~apcom/apcom17/proceedings2017/pdf/232%20mullerova.pdf

[11] L. Scholtz, P. Sutta, P. Calta, P. Novak, M. Solanska, J. Miillerova: Investigation of barium
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https://katalog.vsb.cz/documents/181875?back=https%3A%2F%2Fkatalog.vsb.cz%2Fauthori
ties%2F33618&group=9542,52975,181875,103350

[2] Al-Jaary, A. H. R.: Condensed Matter Physics. Kangar, Perlis, Malaysia : University
Malaysia Perlis, 2015, 219 s. ISBN: 978-967-0922-02-7 Pavodni RIV obor: BE - Teoreticka
fyzika;

[3] Al-Jaary, A. H. R.: A Quantum Approach to Condensed Matter Physics. Kangar, Perlis,
Malaysia: University Malaysia Perlis, 2015, 279 s. ISBN: 978-967-0922-11-9 Puvodni RIV obor:
BE - Teoreticka fyzika;

[4] Al-Jaary, A. H. R.: Borate Crystals. Kangar, Perlis, Malaysia: University Malaysia Perlis,
2015, 181 s. ISBN: 978-967-0922-06-5 Plvodni RIV obor: BE - Teoreticka fyzika;

Chapters in the book:

[1] Marsik, F., Novotny, P., Tomas, M.: What is entropy - a generalized outlook. Application
to living systems. In: Thermal Physics and Thermal Analysis - From Macro to Micro,
Highlighting Thermodynamics, Kinetics and Nanomaterials Sesték, J., Hubik, P., Mares, J. J.
(Eds.). Springer, 2017. ISBN 978-3-319-45897-7.

[2] Kovatik, T., Kfenek, T., Bélsky, P., Sestdk, J.: Biomaterials and Nanotechnology Approach
to Medical Enhancement In: Thermal Physics and Thermal Analysis - From Macro to Micro,
Highlighting Thermodynamics, Kinetics and Nanomaterials Sestak, J., Hubik, P., Mares, J. J.
(Eds.). Springer, 2017. ISBN 978-3-319-45897-7. https://doi.org/10.1007/978-3-319-45899-
121

[3] Sestdk, J.: Kinetic Phase Diagrams as an Enforced Consequence of Rapid Changing
Temperature or Diminishing Particle Size: Thermodynamic Fundamentals and Limits; Volume
11 of the series Hot Topics in Thermal Analysis and Calorimetry pp 109-130, 2017.
https://doi.org/10.1007/978-3-319-45899-1 5
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http://www.mfi.upol.cz/index.php/mfi/article/view/407
https://katalog.vsb.cz/documents/181875?back=https%3A%2F%2Fkatalog.vsb.cz%2Fauthorities%2F33618&group=9542,52975,181875,103350
https://katalog.vsb.cz/documents/181875?back=https%3A%2F%2Fkatalog.vsb.cz%2Fauthorities%2F33618&group=9542,52975,181875,103350
https://doi.org/10.1007/978-3-319-45899-1_21
https://doi.org/10.1007/978-3-319-45899-1_21
https://doi.org/10.1007/978-3-319-45899-1_5
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[4] Sestak, J., Holba, P.; Imperfections of Kissinger Evaluation Method and the Explanation of
Crystallization Kinetics of Glasses and Melts; Volume 11 of the series Hot Topics in Thermal
Analysis and Calorimetry pp 213-236, 2017. https://doi.org/10.1007/978-3-319-45899-1 10

[5] A. H. Reshak: Metal Hydrides: Electronic Band Structure; 10.1016/B978-0-12-803581-
8.02545-5

[6] Sestak, J., Holba, P.: The Role of Heat Transfer and Analysis Ensuing Heat Inertia in
Thermal Measurements and Its Impact to Nonisothermal Kinetics; Volume 11 of the series
Hot Topics in  Thermal Analysis and Calorimetry pp 319-344, 2017.
https://doi.org/10.1007/978-3-319-45899-1 15

[7] Sestak, J., Fiala, J.; Professional Value of Scientific Papers and Their Citation Responding;
Volume 11 of the series Hot Topics in Thermal Analysis and Calorimetry pp 541-559, 2017.

[8] Marsik, F., Novotny, P., Tomas, M. What Is Entropy — A Generalized Outlook and
Application to Living Systems. Volume 11 of the series Hot Topics in Thermal Analysis and
Calorimetry pp 79-108, 2017. DOIL: 10.1007/978-3-319-45899-1_4;
https://link.springer.com/chapter/10.1007/978-3-319-45899-1 4

[9] Jaroslav Sestdk (2019). On Application of Hyperfree Energy for the Description of
Thermodynamics of Mobile Components in Nonstoichiometric Partially Open Ceramic
Systems [Online First], IntechOpen, DOI: 10.5772/intechopen.89584. Available from:
https://www.intechopen.com/online-first/on-application-of-hyperfree-energy-for-the-
description-of-thermodynamics-of-mobile-components-in-non
http://dx.doi.org/10.5772/intechopen.89584 https://cdn.intechopen.com/pdfs/69391.pdf

[10] Czarnecki, J., Sesték, J.: The Physical Kinetics of Reversible Thermal Decomposition. In
Thermal Physics and Thermal Analysis. Cham, Switzerland: Springer International Publishing,
2017, s. 363-384. ISBN: 978-3-319-45897-7, Plvodni RIV obor: CF - Fyzikadlni chemie a
teoretickd chemie Novy RIV obor: 1. Natural Sciences > 1.4 Chemical sciences > Physical
chemistry. https://doi.org/10.1007/978-3-319-45899-1 17

Number based on th
um er. asedon the Reported since the project begining Performance (%)
project plan
B 1 4 400
CcC 2 10 500

Articles in proceedings (D)

Applied:

[1] Vrana J., Mazur P., Pocedi¢ J., Dunddlek J., Kosek J.: Larger-scale pilot plant for VRFB
electrolytes preparation, International Flow Battery Forum 2015, Glasgow (Velka Britanie)
16. - 17. 6. 2015, ISBN 978-0-9571055-5-3,
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https://doi.org/10.1007/978-3-319-45899-1_10
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2FB978-0-12-803581-8.02545-5
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2FB978-0-12-803581-8.02545-5
https://doi.org/10.1007/978-3-319-45899-1_15
https://link.springer.com/chapter/10.1007/978-3-319-45899-1_4
https://www.intechopen.com/online-first/on-application-of-hyperfree-energy-for-the-description-of-thermodynamics-of-mobile-components-in-non
https://www.intechopen.com/online-first/on-application-of-hyperfree-energy-for-the-description-of-thermodynamics-of-mobile-components-in-non
http://dx.doi.org/10.5772/intechopen.89584
https://cdn.intechopen.com/pdfs/69391.pdf
https://doi.org/10.1007/978-3-319-45899-1_17
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https://ff.zcu.cz/research/publications/?id=43913600
https://www.amazon.co.uk/International-Battery-Glasgow-Marriott-
Kingdom/dp/095710555X

[2] Marsik, F., Novotny, P., Pavelka, M., Klika, V.: Thermodynamic analysis of the fuel cells
efficiency-Thermodynamic stability approach. In: 20th World Hydrogen Energy Conference,
Volume 3. Gwangju, South Korea, 15-20 June 2015. Red Hook: Curran Associates, Inc., 2015.
pp. 1986 — 1993. ISBN: 978-1-63439-655-4.
https://www.researchgate.net/publication/289049910 Thermodynamic analysis of the fu
el cells efficiency-Thermodynamic stability approach

[3] P. Calta, S. Agbo, P. Sutta, R. Medlin, M. Netrvalova, J. Savkova: Silicon quantum dots
formation in annealed a-SiOxNy:H single layers and a-Si/SiO2 multi-layers grown by PECVD:
Structural and photoluminescence properties. ICANS 26, September 2015 Aachen, Germany
https://icans28.sciencesconf.org/

[4] ). Savkova, P. Novék, P. Sutta, R. Medlin: Structure properties of Ti doped ZnO thin films
prepared by magnetron sputtering. Mikroskopie 2015, Lednice na Moravé 12.-13. 5. 2015

[5] Loukotovd, L., Dodda, J. M., Kullova, L., Rieger, D., Vohlidal, J.: Synthesis and
characterization of polyimides and co-polyimides dericed from aliphatic/cyclic/aromatic
diamines and dianhydrides. In: CER Comparative European Research 2015, London, 23-27
March 2015, Sciemcee Publishing, pp. 146-149. ISBN 978-0-9928772-6-2
http://nucleus.img.cas.cz/mikrospol/SBORNIK-2015.pdf

[6] David Rieger, Lucie Kullova, Marcela Cekalova, Pavel Novotny, Michal Pola.: Mechanical
properties and setting time of a milled brown coal fly ash geopolymer binder. In: Proceeding
of the 3rd CER Comparative European Research Conference - International Scientific
Conference for PhD Students of EU Countries, Volume 2. London, UK, 23-27 March 2015.
London: Sciemcee Publishing, 2015.
http://www.sciemcee.org/library/proceedings/cer/cer2015 proceedings01.pdf

[7] S. Houdkovd, M. Vostiak, E. Smazalova, M. Hruska: LASER SUFRACE REMELTING OF HVOF
SPRAYED Co-Cr-W COATING, Proceedings of24th International Conference on Metallurgy
and Materials; June 3rd - 5th 2015 / Hotel Voronez |, Brno, Czech Republic, EU
http://konsys2.tanger.cz/files/proceedings/21/papers/3631.pdf

[8] Smazalova E., Houdkovd S.: COMPARATIVE STUDY OF FRETTING BEHAVIOURS OF HVOF-
SPRAYED COATINGS AT ROOM AND HIGH TEMPERATURE, Proceedings of 24th International
Conference on Metallurgy and Materials; June 3rd - 5th 2015 / Hotel Voronez |, Brno, Czech
Republic, EU. http://konsys2.tanger.cz/files/proceedings/21/papers/3922.pdf

[9] Vostfak Marek, Hruska Matéj, Smazalovd Eva, Houdkova Sarka: COAXIAL LASER
CLADDING: INFLUENCE OF OVERLAP, conference METAL 2015, Jun 3rd - 5th 2015,

Brno, Czech Republic, EU.
https://pdfs.semanticscholar.org/d8be/fb26187017813ff2754bfca21f327felab2b.pdf
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https://ff.zcu.cz/research/publications/?id=43913600
https://www.amazon.co.uk/International-Battery-Glasgow-Marriott-Kingdom/dp/095710555X
https://www.amazon.co.uk/International-Battery-Glasgow-Marriott-Kingdom/dp/095710555X
https://www.researchgate.net/publication/289049910_Thermodynamic_analysis_of_the_fuel_cells_efficiency-Thermodynamic_stability_approach
https://www.researchgate.net/publication/289049910_Thermodynamic_analysis_of_the_fuel_cells_efficiency-Thermodynamic_stability_approach
https://icans28.sciencesconf.org/
http://nucleus.img.cas.cz/mikrospol/SBORNIK-2015.pdf
http://www.sciemcee.org/library/proceedings/cer/cer2015_proceedings01.pdf
http://konsys2.tanger.cz/files/proceedings/21/papers/3631.pdf
http://konsys2.tanger.cz/files/proceedings/21/papers/3922.pdf
https://pdfs.semanticscholar.org/d8be/fb26187017813ff2754bfca21f327fe1ab2b.pdf
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[10] S. Houdkova, E. Smazalova: The Influence of High Temperature Exposure on the Wear of
Selected HVOF Sprayed Coatings, Defect and Diffusion Forum, Vol. 368, pp 55-58
https://doi.org/10.4028/www.scientific.net/DDF.368.55

[11] E. Smazalova, S. Houdkova: The Potential of AE Sensing in the Indentation Fracture
Toughness Measurement, Defect and Diffusion Forum, Vol. 368, pp 203-206
https://doi.org/10.4028/www.scientific.net/DDF.368.203
https://www.scientific.net/DDF.368.203

[12] Hruska, M., Tesar, J., Vostrak, M., Smazalova, E.: THE INFLUENCE OF THE SURFACE
OPTICAL PROPERTIES MODIFICATION ON ABSORPTION OF LASER RADIATION, Metal 2016,
May 25-27, 2016, Brno, Czech Republic, EU, pp. 983-988, ISBN 978-80-87294-67-3
https://www.tib.eu/en/search/id/TIBKAT%3A880994134/Metal-2016-Conference-Metal-
2016-proceedings-25th/

[13] Vostiak, M., Hrugka, M., Houdkova, S., Smazalova, E.: Coaxial Laser Cladding of internal
diameter, In METAL 2016 - 25th International Conference on Metallurgy and Materials.
Ostava: Tanger Ltd., 2016, pp. 957-962. ISBN 978-80-87294-67-3
https://www.ntc.zcu.cz/publikace/?id=43917423
https://www.tib.eu/en/search/id/TIBKAT%3A880994134/Metal-2016-Conference-Metal-
2016-proceedings-25th/

[14] Netrvalova, M., Novak, P., Sutta, P., Savkova, J., Medlin, R.: Optical properties of ternary
Zn-Ti-O thin film prepared by magnetron co-sputtering, 7th International Conference on
Spectroscopic Ellipsometry (ICSE-7), 06. - 10. 6. 2016, Berlin, Germany (poster) C+
https://www.spectroscopynow.com/details/event/15115124482a/ICSE-7-7th-International-
Conference-on-Spectrosopic-Ellipsometry.html?tzcheck=1

[15] Medlin, R. Sutta, P. Kolega, M.: Investigation of strongly textured thin films by XRD and
TEM - comparative study. Mikroskopie 2016, Lednice, CR 3. - 5. 5. 2016.
http://www.cssm.info/aktuality/konference-mikroskopie-2016

[16] R. Medlin, P. Sutta, M. Netrvalova, P. Novak: Investigation of structural changes of
ZnO:Ti thin films prepared by RF sputtering. The 16th European Microscopy Congress 2016,
28. 8. - 2. 9. 2016, Lyon, France, ISBN 978-3-527-34298-3
https://doi.org/10.1002/9783527808465.EMC2016.6039

[17] Remis, T. (2017, January). Rheological properties of poly (vinyl alcohol)(PVA) derived
composite membranes for fuel cells. In Journal of Physics: Conference Series (Vol. 790, No. 1,
p. 012027). IOP Publishing.
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012027

[18] [3] T. Kovafrik, T. Kfenek, M. Pola, D. Rieger, J. Kadlec, P. France, Ceramic-like open-
celled geopolymer foam as a porous substrate for water treatment catalyst. IOP Conf. Series:
Materials Science and Engineering 175 (2017) 012044 doi:10.1088/1757-
899X/175/1/012044; https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012044
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https://doi.org/10.4028/www.scientific.net/DDF.368.55
https://doi.org/10.4028/www.scientific.net/DDF.368.203
https://www.scientific.net/DDF.368.203
https://www.tib.eu/en/search/id/TIBKAT%3A880994134/Metal-2016-Conference-Metal-2016-proceedings-25th/
https://www.tib.eu/en/search/id/TIBKAT%3A880994134/Metal-2016-Conference-Metal-2016-proceedings-25th/
https://www.ntc.zcu.cz/publikace/?id=43917423
https://www.tib.eu/en/search/id/TIBKAT%3A880994134/Metal-2016-Conference-Metal-2016-proceedings-25th/
https://www.tib.eu/en/search/id/TIBKAT%3A880994134/Metal-2016-Conference-Metal-2016-proceedings-25th/
https://www.spectroscopynow.com/details/event/15115124482a/ICSE-7-7th-International-Conference-on-Spectrosopic-Ellipsometry.html?tzcheck=1
https://www.spectroscopynow.com/details/event/15115124482a/ICSE-7-7th-International-Conference-on-Spectrosopic-Ellipsometry.html?tzcheck=1
http://www.cssm.info/aktuality/konference-mikroskopie-2016
https://doi.org/10.1002/9783527808465.EMC2016.6039
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012027
https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012044

LO1402

[19] T. Kfenek, S. Karatodorov, R. Medlin, V. Mihailov, J. Savkova. Pulsed Nd:YAG deposition
of nanostructured FeS1-x containing meta-stable phases. IOP Conf. Series: Materials Science
and Engineering 175 (2017) 012022 doi:10.1088/1757-899X/175/1/012022
https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012022

[20] J. Kadlec, D. Rieger, T. Kovarik, P. Novotny, P. Frane, M. Pola. The influence of
metakaolin substitution by slag in alkali-activated inorganic binders for civil engineering. IOP
Conf. Series: Materials Science and Engineering 175 (2017) 012052 doi:10.1088/1757-
899X/175/1/012052 https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012052

[21] M. Cekalovd, T. Kovatik, D. Rieger. Rheological characterization of geopolymer binder
modified by organic resins. IOP Conf. Series: Journal of Physics: Conf. Series 790 (2017)
012005 do0i:10.1088/1742-6596/790/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012005

[22] D. Rieger, J. Kadlec, M. Pola, T. Kovafik, P. France, Mechanical properties of non-woven
glass fiber geopolymer composites. IOP Conf. Series: Materials Science and Engineering 175
(2017) 012054 doi:10.1088/1757-899X/175/1/012054
https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012054

[23] D. Rieger, L. Kullova, M. Cekalovd, T Kovaiik. Hardening kinetics investigation of alkali-
activated binder by small amplitude oscillatory rheometry. I0P Conf. Series: Journal of
Physics: Conf. Series 790 (2017) 012029 do0i:10.1088/1742-6596/790/1/012029 C+
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012029

[24] D. Rieger, L. Kullova, M. Cekalova, P. Novotny, M Pola. Mechanically activated fly ash as
a high performance binder for civil engineering. IOP Conf. Series: Journal of Physics: Conf.
Series 790 (2017) 012030 doi:10.1088/1742-6596/790/1/012030
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012030

[25] Hruska, M., Tesar, J., Vostrdk, M., Smazalovd, E.: The effect of the material surface
oxidation on laser light absorption, Comat 2016, November 9-11, 2016, Plzeri, Czech
Republic

[26] Moskal, D., Martan, J., Smazalovd, E., Houdkovd, S.: INFLUENCE OF INITIAL SURFACE
STATE ON LASER SURFACE TEXTURING RESULT; METAL 2016 - 25th International Conference
on Metallurgy and Materials ID 43917420. https://iopscience.iop.org/article/10.1088/1757-
899X/179/1/012029

[27] M. Svantner, A. Franc, J. Tesaf, and J. Skala, “Active thermography inspection of welding
lasers scanning head protective glass,” in METAL 2016 - 25th International Conference on
Metallurgy and Materials, Brno, 2016, pp. 934-939. ID 43917366; WOS: 000391251200151;
eid=2-s2.0-85010788245. https://doi.org/10.1364/A0.55.000D60

[28] Medlin R., Minar J., Sutta P., Khan W., Sipr O., Novak P., Netrvalova M.: Structural and
Electronic Properties of Ti Doped ZnO: XRD, TEM, EELS and Abinitio Simulations. Microsc.
Microanal. 23 (Suppl 1), Microscopy Society of America 2017.
https://doi.org/10.1017/51431927617009096
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https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012022
https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012052
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012005
https://iopscience.iop.org/article/10.1088/1757-899X/175/1/012054
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012029
https://iopscience.iop.org/article/10.1088/1742-6596/790/1/012030
https://iopscience.iop.org/article/10.1088/1757-899X/179/1/012029
https://iopscience.iop.org/article/10.1088/1757-899X/179/1/012029
https://doi.org/10.1364/AO.55.000D60
https://doi.org/10.1017/S1431927617009096
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[29] P. Calta, P. Sutta, R. Medlin, M. Netrvalova: Impact of sublayer thickness and annealing
on Si-nanostructures formation in a-Si:H/a-SiNx:H superlattices for photovoltaics. 10t
Symposium on Vacuum based Science and Technology, November 28-30, 2017 Kolobrzeg,
Poland.
http://svbst2019.tu.koszalin.pl/past/10/itie.dev.tu.koszalin.pl/svbst/index.php/publication.h
tml

[30] David Rieger, Michal Pola, Petr France, Jaroslav Kadlec and Tomas Kovarik, Comparison
of hardening kinetics by small amplitudeoscillatory rheometry in the case of alkali activated
kaolinitic clays, IOP Conf. Series: Journal of Physics: Conf. Series 1045 (2018) 012037.
https://doi.org/10.1088/1742-6596/1045/1/012037

[31] David Rieger, Tomas Kovarik, Michal Pola, Petr France and Jaroslav Kadlec, The effect of
milled basalt fibers addition on rheological and mechanical properties of alkali activated
binder, IOP Conf. Series: Journal of Physics: Conf. Series 1045 (2018) 012036.
https://iopscience.iop.org/article/10.1088/1742-6596/1045/1/012036

[32] Hruska, M., Tesat, J., Vostrak, The Influence Of Controlled Steel Surface Oxidation On
Near-Infrared Light Absorption In Inert Atmosphere, Metal 2018, May 23-25, 2018, Brno,
Czech Republic, EU, ISBN 978-80-87294-84-0 ID 43924333
https://www.scopus.com/record/display.uri?origin=resultslist&eid=2-s2.0-85059419216

[33] P. Calta, P. Sutta, R. Medlin, M. Netrvalova, V. Vavrurikova, P. Novdk, Growth and
characterization of nc-Si:H layers deposited by PECVD at various conditions, 17th Joint
Vacuum Conference, 10. - 14. 9. 2018, Olomouc;
https://www.ceitec.cz/17th-joint-vacuum-conference-olomouc-czech-republic/a3433

[34] David Rieger et al. The effect of short carbon fibers on rheological behaviour and
mechanical properties of metakaolin-slag geopolymer binder. 2019 I0OP Conf. Ser.: Mater.
Sci. Eng. 613 012050. https://doi.org/10.1088/1757-899X/613/1/012050

[35] Tomas Remi$ et al. Influence of nanodiamond loading on properties of poly(vinyl
alcohol) nanocomposite membranes. 2019 IOP Conf. Ser.: Mater. Sci. Eng. 613 012033.
https://doi.org/10.1088/1757-899X/613/1/012033

[36] Tomas Kovarik and Jiri Hajek. Porous geopolymers: processing routes and properties.
2019 I0P Conf. Ser.: Mater. Sci. Eng. 613 012048. https://doi.org/10.1088/1757-
899X/613/1/012048

[37] Tomas Krenek et al. Formation of metastable zirconium oxides using pulsed laser
deposition of ZrO based target. 2019 IOP Conf. Ser.: Mater. Sci. Eng. 613 012016.
https://doi.org/10.1088/1757-899X/613/1/012016

Number'based on the Reported since the project begining Performance (%)
project plan
40 32+37 172
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Other results:

Patents, semi industrial installations, verified technologies or other results protected in
accordance with special legal regulations, certified methodology, healing and cultural heritage
procedures, specialised maps (P, Z, N)

Number.based on the Reported since the project begining Performance (%)
project plan
. 6 120
o 13 650
N O

Patents — awarded:

Reference to website: https://ntc.zcu.cz/vysledky/pat/

[1] Svantner, M.: Smyvatelnd vysoce-emisivni barva pro termovizni a termografické aplikace.
Praha, 2017. Cislo patentu: 307047. NTC-PAT-15-001. https://ntc.zcu.cz/vysledky/pat/NTC-
PAT-15-001.html
https://isdv.upv.cz/webapp/resdb.print_detail.det?pspis=PT/2015-661&plang=CS

[2] Honner, M., Vesely, Z.: Zplisob méreni totdIni emisivity povrchi materidld. Praha, 2016.
Cislopatentu: 306316. NTC-PAT-16-001.
https://ntc.zcu.cz/vysledky/pat/NTC-PAT-16-001.html
https://isdv.upv.cz/webapp/resdb.print_detail.det?pspis=PT/2012-175&plang=CS

[3] Kuéera, M., Moskal, D., Martan, J.: Method of laser beam writing with shifted laser
surface texturing. Alexandria, 2018. Cislo patentu US10160229 (B2). NTC-PAT-18-001.
https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-001.html
https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20181225&DB=EP
ODOC&locale=en EP&CC=US&NR=10160229B2&KC=B2&ND=5

[4] Moskal, D.: Stimuldtor pro nevidomé. Praha, 2018. Cislo patentu: 307507. NTC-PAT-18-
002.

https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-002.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2015-392&plang=CS

[5] Svantner, M., Honner, M., Vostfak, M., Hruska, M.: Zptsob a zafizeni pro vytvdreni
povrchi o vysoké drsnosti a specifickych mechanickych viastnostech. Praha, 2018. Cislo
patentu: 307120. NTC-PAT-18-003.

https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-003.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2013-108&plang=CS
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[6] Honner, M.: Zafizeni a zplsob pro on-line fizeni ddlkového transmisniho laserového
svarovdani  materidld. Praha, 2019. Cislo patentu: 307993. NTC-PAT-19-
001.https://ntc.zcu.cz/vysledky/pat/NTC-PAT-19-001.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2012-176&plang=CS

Verified technologies:

Reference to website: https://ntc.zcu.cz/vysledky/ot/

[1] Novotny, P., Tomas, M., Némec, T., Marsik, F.: Postup méfeni vykonové odezvy 3-
¢lankového svazku vysokoteplotniho palivového ¢lanku s polymerni elektrolytickou
membranou. ZCU v Plzni, 2015. Ovéfena technologie, NTC-OTE-2015-001, CENTEM+

[2] Sroub J., Kudera M., Lang V., Klepacéek J.: Technologie laserového Fezéni specidlnich
material( pouzivanych v elektrotechnice. ZCU v Plzni, 2017. Ovéfena technologie, NTC-OTE-
17-001, CENTEM+

[3] Moskal D., Martan J., Kucera M.: Ovéfena technologie zpracovani povrchl
pikosekundovym laserem pomoci metody posuvného laserového texturovani. ZCU v Plzni,
2017. Ovérend technologie, NTC-OTE-17-002. CENTEM+

[4] Martan J., Ku€era M., Honner M., Tesar J.: Ovérena technologie quasi-simultanniho
laserového transmisniho svafovani stiedni trysky JWT CL40. ZCU v Plzni, Ovéfena
technologie, NTC-OTE-17-003. CENTEM+

[5] Ovérena technologie: Ovérend technologie vyroby kompozitni desky, (TA04011373-V9),
P. Mazur, ZCU v Plzni, NTC-OTE-17-004. TA04011373

[6] Tesaf J., Svantner M., Muzika L., Skdla J., Ovéfena technologie identifikace poruseni
materidlu pfi cyklickém namahani pomoci termografickych metod, ZCU v Plzni, 2018,
Ovérend technologie, NTC-OTE-18-001, TA04011373

[7] Svantner M., Tesar J., Lang V., Ovéiend technologie monitoringu teplotnich vykyv( rotoru
ve fazi rozbéhu, ZCU v Plzni 2018, OvéFend technologie, NTC-OTE-18-002, CENTEM+

[8] Svantner M., Muzika L., Ovéiend technologie inspekce korozniho poskozeni potrubi
metodou long-pulse IRNDT, ZCU v Plzni 2018. Ovéfena technologie, NTC-OTE-18-003,
CENTEM+

[9] Calta P.: Technologir piipravy vicedimenziondlni fotonické struktury. ZCU v Plzni 20109.
Ovérend technologie, NTC-OTE-19-001, CENTEM+

[10] Novak P.: P¥iprava naprasovanych vrstev pro nanostrukturni pizogenerator, ZCU v Plzni
2019. Ovérenad technologie, NTC-OTE-19-002, CENTEM+
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[11] Snita, D.: Pocedi¢, J.: Ovéfenda technologie pro predbéznou (pilotni) analyzu moznosti
recyklace nikl-kadmiovych akumulatorli Zarovou cestou, ZCU v Plzni 2019. Ovéfend
technologie, NTC-OTE-19-003, CENTEM+

[12] Prusdkova L., Sutta P.: Medlin R.: Technology of preparation of multidimensional
Photonic Structure, ZCU v Plzni 2019. Ovéiend technologie, NTC-OTE-19-004, CENTEM+

[13] Calta P.: Technologir pfipravy tandemového soldrniho ¢lanku na bazi kiemiku. ZCU v
Plzni 2019. Ovérena technologie, NTC-OTE-19-005, CENTEM+

Prototypes:

Reference to website: https://ntc.zcu.cz/vysledky/pr/

[1] Honnerova P., Honner M.: Prototyp referen¢niho termografického povlaku HERP-HT-
MWIR-BK-11, projektové &islo TACR-CK-WP9/V024, NTC-ZCU, Plzeri, 2017, 9 s. NTC-PRT-17-
001, TE 0102068.

[2] Honnerova P., Honner M., Vesely Z., Sroub J., Martan J.: Prototyp referenéniho
termografického povlaku HERP-LT-MWIR-BK-11. NTC-ZCU, Plzeri, 2017, 9 s. NTC-PRT-17-002,
CENTEM+.

[3] Honnerova P., Honner M., Svantner M., Sroub J., Vesely Z., Angelovova M.: Prototyp
smyvatelného referenéniho termografického povlaku HEWP-LT-MWIR-BK-21. NTC-zCU,
Plzen, 2017, 9 s. Prototyp NTC-PRT-17-003, CENTEM+.

[4] J. Sroub, D. Tolar, T. Kohlschiitter, V. Lang, Prototyp elektronické ¢asti modernizovaného
tvrdomeéru SKODA RB-3000, NTC-PRT-19-001, Plzen, 2019.
CZ.01.1.02/0.0/0.0/17_205/0014329

[5] J. Sroub, M. Kuéera, Prototyp laserové fezané mfizky z pyrolitického grafitu, NTC-PRT-19-
002, Plzen, 2019. CZ.01.1.02/0.0/0.0/17_205/0013075

[6] Pocedic¢, J., Mazur, P., Dundalek, J., Vrana, J.: Svazek vanadové pratokové baterie, Plzen
2019, NTC-PRT-19-003,CENTEM+

[7] Langer T.: (Eurometalgroup s.r.0.), ZavrSan T. (Eurometalgroup s.r.o.), FiSerova S.
(Eurometalgroup s.r.o.), Galova J. (Eurometalgroup s.r.o.), Kotrc T. (Eurometalgroup s.r.o.),
Vesely Z.. Prototyp moderni spalovaci komory s velkou ucinnosti pro krbova kamna na drevo.
MPO-EMG-19-001). Eurometalgroup s.r.o., zZCU v Plzni 2019. NTC-PRT-19-004,
CZ.01.1.02/0.0/0.0/15_019/0004671
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Function sample:

Reference to website: https://ntc.zcu.cz/vysledky/fv/

[1] Tomas, M., Pola, M.: Pripravek pro meéfeni longitudindlniho a transverzalniho
elektrického odporu plochych vzorkd. ZCU v Plzni, 2015. Funkéni vzorek, NTC-FVZ-2015-
001,CENTEM+

[2] KFenek T., Pola, M. Kovafik T., Duchek P.: Funkéni vzorky poréznich katalyzatord. zZCU
v Plzni, 2015. Funkéni vzorek, NTC-FVZ-2015-002,TA04020860

[3] Mazir P.: Vicevrstvé trubky pro sniZeni vyskytu statického naboje. ZCU v Plzni, 2015.
Funkéni vzorek, NTC-FVZ-2015-003,TA04011373

[4] Maz(r P.: Granulat pro vyrobu vodivych kompozitnich desek. ZCU v Plzni, 2015. Funkéni
vzorek, NTC-FVZ-2015-004,TA04011373

[5] Martan J., Moskal D., Skala J., Houdkova Simdnkova S., Lang V.: Laserovy systém pro sLST,
ZCU v Plzni, 2016. Funkéni vzorek, NTC-FVZ-2016-001, TG02010011

[6] Martan J., Moskal D., Skala J., Houdkova Sim@inkova S., Lang V.: Kluzné lozisko s sLST
povrchem, ZCU v Plzni, 2016, Funkéni vzorek, NTC-FVZ-2016-002, TG02010011

[7]1 Mazur P., Dundélek J.: Funkéni vzorek kompozitni desky. ZCU v Plzni 2016. Funkéni
vzorek, NTC-FVZ-2016-003,TA04011373

[8] Kfenek T., Pola M., Kovafik T., Duchek P.: Funkéni vzorky poréznich katalyzator. ZCU
v Plzni 2016. Funkéni vzorek, NTC- FVZ-2016-004,TA04020860

[9] Kfenek T., Pola M.: Laserova deposice titanosilikatovych povlakd na porézni titanové
povrchy — vytvafeni Ti-Si poréznich povrchd z praskovych materiald. ZCU v Plzni, 2016.
Funkc¢ni vzorek, NTC-FVZ-2016-006, TA04010169

[10] Vesely Z., Lang V., Honner M., Langer T. (Eurometalgroup s.r.o.), FiSerova S.
(Eurometalgroup s.r.0.). Funkéni vzorek testovaciho stendu pro méreni provoznich vlastnosti
krbovych kamen. ZCU v Plzni, 2017. Funkéni vzorek, NTC-FVZ-17-001, MPO-EMG-17-001

[11] Tomas, M., Kfenek, T., Pola, M. Raichlova, A.: Pfipravek pro méreni elektrické a iontové
vodivosti vyuZivajici tenké vrstvy platiny. ZCU v Plzni, 2017. Funkéni vzorek, NTC-FVZ-17-002,
CENTEM+

[12] Tolar D., Lang. V., Skala J., Svantner M.: IRNDT flash-trigger - Flash-pulse Ffidici jednotka
pro pulzni IRNDT méfeni, ZCU v Plzni, 2017. Funkéni vzorek, NTC-FVZ-17-003, CENTEM+

[13] Martan J., Tesar J., Kuéera M., Honnerova P., BeneSova M., Honner M.: Funkéni vzorek
mériciho systému pro analyzu tepelnych procesli na rozhrani spojovanych plastd pfi
laserovém transmisnim svarovani. ZCU v Plzni, 2017. Funkéni vzorek. NTC-FVZ-17-004, CZ-BY
no. 103 INTERREG
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[14] Sroub J., Kucera M., Lang V., Klepacéek J.: Funkéni vzorek miizek vysokofrekvenéni
elektronky z pyrolitického uhliku, ZCU v Plzni, 2017. Funkéni vzorek. NTC-FVZ-17-005.
CENTEM+

[15] Franc A., Kucera M., Klepdacek J., Lang V., Skala J.: Systém pro laserové svarovani
termoplastl. Funkéni vzorek. ZCUv Plzni, 2017. NTC-FVZ-17-007. CENTEM+

[16] J. Vrana, J. Dundalek, P. Mazur: Zpusob vodivého spojeni grafitové plsti a kompozitni
desky. Funkéni vzorek, ZCU v Plzni, 2017. NTC-FVZ-17-009, TA04011373-V10

[17] Tomas M., Tucek O., Pola M.: Ptipravek pro Upravu polymernich membrdan zvihéenym
dusikem. Funkéni vzorek, ZEU v Plzni, 2018. NTC-FVZ-18-001, CENTEM+

[18] Tomas M., Tucek O., Pola M.: Pfipravek pro ochlazeni vnitfni konstrukce vodikového
palivového ¢lanku. Funkéni vzorek, ZCU v Plzni, 2018. NTC-FVZ-18-002, CENTEM+

[19] Tomas M., Remis T., Pola M.: Pfipravek pro tvorbu vzorkd k méreni viskoelastického
chovani. Funkéni vzorek, ZCU v Plzni, 2018. NTC-FVZ-18-003, CENTEM+

[20] Tomdas M., Remis T., Pola M.: Pfipravek k tvarovani hydrogell pro méreni jejich
termickych vlastnosti. Funkéni vzorek, ZCU v Plzni, 2018. NTC-FVZ-18-004, CENTEM+

[21] Kadlec J., Remi§ T., Pola M.: P¥ipravek pro tvorbu membran. Funkéni vzorek, ZCU v Plzni,
2018. NTC-FVZ-18-005, CENTEM+

[22] Kucera M., Franc A., Martan J., Klepacek J.: Systém pro laserové svarovani
termoplastickych kompozittl s dlouhymi vldkny, ZCU v Plzni, 2018. Funkéni vzorek, NTC-FVZ-
18-006, CZ-BY 103 TheCoS

[23] J. Martan, M. Kucera, J. Skdla, J. Tesaf, M. Honner: Funkéni vzorek svafeného dilu KMH-
30 z plastového kompozitu. ZCU v Plzni, 2018. Funkéni vzorek, NTC-FVZ-18-007, CZ-BY 103
TheCoS

[24] D. Moskal, J. Martan, M. Kucera, A. Franc, M. Honner: Funk¢ni vzorek ocelového dilu
JFS-18 s funkéni povrchovou Upravou pro zvyseni Zivotnosti provedenou pikosekundovym
laserem, ZCU v Plzni, 2018. Funkéni vzorek, NTC-FVZ-18-008, CENTEM+

[25] J. Martan, M. Kucera, J. Tesaft, J. Skala, A. Franc, M. Honner: Funkéni vzorek méticiho
systému pro analyzu laserového svafovani plastovych kompozit(. ZCU v Plzni, 2018. Funkéni
vzorek, NTC-FVZ-18-009, CZ-BY 103 TheCoS

[26] Vosttak M., Houdkova Sarka, Hruska Maté&j.: Funkéni vzorek povlaku o vysoké tvrdosti
na bazi karbidu (TiW)C v niklové slitin& vytvofeny metodou laserového povlakovani, ZCU v
Plzni, 2018. Funkéni vzorek, NTC-FVZ-18-010, CENTEM+

[27] Novak P.: Flexibilni pizogenerator napéti neobsahujici indium. ZCU v Plzni, 20109.
Funk¢ni vzorek, NTC-FVZ-19-001, CENTEM+
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[28] L. Muzika, M. Kuéera.: Funkéni vzorek laserového systému pro IRNDT. ZCU v Plzni, 2019.
Funkc¢ni vzorek, NTC-FVZ-19-002, CENTEM+

[29] Honnerova P., Honner M., Martan J., Kucera M., Skala J.: Funkéni vzorek méfticiho
systému pro analyzy spektrdlni normalové emisivity materidld za vysokych teplot. ZCU v
Plzni, 2019. Funkéni vzorek, NTC-FVZ-19-004, CENTEM+

[30] Novak P.: FBAR zafizeni z transparentnich vrstev vyuZzivajici piezoelektrickych vlastnosti
ZNO. zCU v Plzni, 2019. Funkéni vzorek, NTC-FVZ-19-005, CENTEM+

Utility models:

Reference to website: https://ntc.zcu.cz/vysledky/uv/

[1] UZitny vzor — CR: PUV 2015 — 31535

Nazev: Smés pro pfipravu termocitlivého hydrogelového materialu s plynulym Ffizenim zmény
objemu, Cislo zapisu 28 756, Autofri: Dodda, Novotny, NTC — UVZ - 15 - 001, CENTEM+
Datum zdapisu (udéleni): 4. 11. 2015

[2] Uzitny vzor — CR: PUV 2015 — 31536

Nazev: Smés pro pripravu termocitlivého hydrogelového materidlu s velkou zménou objemu
v Uzkém teplotnim intervalu, Cislo zapisu 28 757, Autofi: Dodda, Novotny, NTC — UVZ — 15 —
002, CENTEM+

Datum zdapisu (udéleni): 4. 11. 2015

[3] UzZitny vzor — CR: PUV 2016 — 32519

Nazev: Thermographic camera for quantitative temperature fields measurement (CZ:
Termovizni kamera pro kvantitativni méreni teplotnich poli). Utility model (PUV) pending -
national; reg.date 29.06.2016; Owner: Zapadoceska univerzita, Plzen, CZ; Authors: Milan
Honner, Michal Svantner,

NTC—-UVZ-16-001, CENTEM+

Datum zapisu (udéleni): 31. 10. 2016

[4] Uzitny vzor — CR: PUV 2016 — 31204N4zev: Stimuldtor pro nevidomé. Praha, 2016,
Zapadoceska univerzita, Plzef. Cislo listiny: 29218, Autor: Moskal D., NTC — UVZ — 16 — 002,
TG02010011

Datum zdapisu (udéleni): 8. 3. 2016

[5] UZitny vzor — CR: PUV 2017 — 34050

Nazev: Vodivé spojeni grafitové plsti a kompozitni desky (TA04011373-V11). Praha, 2017.
Autofi: J. Kosek a kol., NTC — UVZ — 17 = 001, TA04011373. Cislo listiny: 31309.

Datum zapisu (udéleni): 18. 12. 2017

Authorised software:
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Reference to website: https://ntc.zcu.cz/vysledky/sw/

[1] Holecek, M., Novotny Pavel.: Optimalizace funkce obnovitelnych zdrojl elektrické energie
na bazi palivovych €lank(, akumulatort a FV paneld pro malé vykony. ZCU v Plzni 2015.
Autorizovany software. NTC-ASW-15-003, CENTEM+

[2] Jifi Skala, Michal Svantner: HDM Eval, ZCU v Plzni 2017. Autorizovany software. NTC-
ASW-17-005, CENTEM+

[3] Toma$ Chmelik, Michal Svantner, Jifi Skéla: Software LablR ThermoStitch. ZCU v Plzni
2017. Autorizovany software. NTC-ASW-17-006, CENTEM+

[4] Tomas Chmelik, Michal Svantner, Luk4d$ Muzika: Software LabIR NDT. zZCU v Plzni 2017.
Autorizovany software. NTC-ASW-17-007, CENTEM+

[5] Jifi Skala, Toma$ Chmelik, Jifi Tesaf, Michal Svantner, Milan Honner: Software LabIR
Technology. Z€U v Plzni 2017. Autorizovany software. NTC-ASW-17-008,CENTEM+

[6] Jifi Skdla, Jiti Martan, Martin Kuéera: Software LabIR Control. ZCU v Plzni 2017.
Autorizovany software. NTC-ASW-17-009, CENTEM+

[7] VoldFich J.: Autorizovany software OSLOC_V5. ZCU v Plzni 2017. Autorizovany software.
NTC-ASW-17-012, CENTEM+

[8] Tuéek O., Toma$ M.: Application for optimization and control of fuel cells — v1.0.0. ZCU
v Plzni 2018. Autorizovany software. NTC-ASW-18-001, CENTEM+

[9] Vesely Z., Lang V.: Pokro¢ily software pro méfeni s moduly ADAM. ZCU v Plzni 2018.
Autorizovany software. NTC-ASW-18-002, CZ.01.1.02/0.0/0.0/15_019/0004671

Results of following types:

Applied:

Number based on th
um er. asedon the Reported since the project begining Performance (%)
project plan

G 15 37 246

F O c )

R O 9 )

7 2
13 650

Most significant results:
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Introduce 3 most significant results of the project solution for the whole project period.

[1] Pocedic, J., Mazdur, P., Dundalek, J., Vrana, J.: Svazek vanadové pritokové baterie, Plzen
2019, NTC-PRT-19-003,CENTEM+, https://ntc.zcu.cz/vysledky/pr/

The result is pack of vanadium flow battery with 20 cells and active surface >350 cm?2.
Vanadium battery is using an anion exchange membrane and graphite felt optimized for long
stack life. The stack was characterized by a charging and discharging cycle, and the results of
the characterization are stated in an internal document from Pinow Energy Storage, s.r.o.
“Stack verification report.pdf”. The result was verified for putting into production.

Subject of industrial property rights relates to power core of technology of vanadium redox
flow battery, one of solutions of stationary elektricity storage. Vanadium redox flow battery
seems to be advantageous for elektricity storing for a short time period (max. 2 weeks) in
outputs heading up to tenths of MW. Its advantage is high scalability. The output is classified
with use of battery packs, capacity is determined independently on the electrolyte volume..

Subject of the license represents good foundation for further development of redox flow
batteries technology, thus can be attractive for companies dealing with development of
stationary storage based on redox flow batteries. The solution can serve as initial point for
development of the vanadium redox flow battery pack based on good production practice.
The technology obtained was licensed on 12. 10. 2018. Pinflow energy storage, s.r.o.
http://www.pinflowes.com/, as a developer of redox flow batteries technology is planning
to produce and sell vanadium flow batteries based on this license from 2020 with assumed
financial volume over 10 million of CZK. The license agreement is attached.

[2] International USA patent: KUCERA, M., MOSKAL, D., MARTAN, J.: Method of laser beam
writing with shifted laser surface texturing. Alexandria, 2018. Cislo patentu US10160229
(B2). NTC-PAT-18-001,

https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-001.html
https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20181225&B=EPO
DOC&locale=en EP&CC=US&NR=10160229B2&KC=B2&ND=5

Method of shifted laser surface texturing (shifted Laser Surface Texturing, sLST) was
awarded the American patent US 10160229, 2018. It is result of a long-term cooperation on
development of new laser surface texturing methods using pulsed lasers. Method is
determined for effective industrial formation of functional surfaces (for example
hydrophobic, reducing friction, anti-bacterial, light-absorbing and improving adhesion)
having texture with repeated up to millions of micro objects. Main advantage of the shifted
laser surface texturing method compared to conventional methods is acceleration of the
process in orders as well as elimination of adverse impacts as are thermal accumulation and
plasma shielding during laser processing. Application of results was proved by the
established international cooperation with both, research centres and production
companies, for example Trumpf Praha spol. s r.o., GF Machining Solutions, Hofmaister s.r.o.
The result has a world level excellence from the view of its originality, importance and
difficulty of its obtaining. The result has been applied since 2019.

Among users are companies dealing with production of material surface laser processing
machines. The result is offered in the form of a licence to companies dealing with
technologies of laser texturing of material surface.
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[3] Svantner, M.: A water-washable emissive paint for non-contact temperature
measurement of objects by infrared detection and a method of using this paint. Praha, 2017.
Cislo patentu: 307047. NTC-PAT-15-001. https://ntc.zcu.cz/vysledky/pat/NTC-PAT-15-
001.html https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2015-661&plang=CS

A water-washable emissive paint for non-contact temperature measurement of objects
by infrared detection with an emissivity value in the range of 0.93 to 0.98. Due to these
paints we can now measure materials with glossy surfaces (metals, glass, and some plastics)
which have been so far difficult to measure by non-contact temperature measurement. It's
thus a setback of extension of accurate quantitative non-contact measurement in many
fields. Compared to other thermography reference paints however this paint can be easily
washed off from the surface. This significantly extends its application field.

In cooperation with an industrial producer of paints and sprays the theoretical result was
transformed into the product (Honnerova P., Honner M., Svantner M., Sroub J., Vesely Z.,
Angelovova M.: Prototype NTC-PRT-17-003 of water-washable reference thermography
paint HEWP-LT-MWIR-BK-21. 2017, ID 43921333), which is currently offered by our research
centre under the brand LabIR Paints and distributed to its potential users. More details on
https://paints.labir.eu/homepage/thermographic-washable-paintD

Prototype of reference thermographic paint is significantly affecting also the development
activity of application sphere: Thermographic paints are used for example in the field of
automotive, aviation and space applications, solar energy, electronics, construction industry,
machinery, health technologies, maintenance, university research and development centres.
Among its users are important research institutions and companies, as for example
Fraunhoffer, Max-Planck Institute, Onera, DLR, ABB, HP, Cognatec, Valeo Siemens, etc.
Important cooperation based on distribution contract was started with Belgian partners, due
to which is our software for thermographic applications used by the application sphere, for
example in food industry. Potential users expressed their interests, as are research centres,
universities and commercial subjects. Sales have been so far made to USA, France, Spain,
Belgium, Sweden, Poland, Slovenia and Czech Republic. The results are being used by
subjects as are for example ONERA, German Aerospace Center, ABB. We can state after
about year since the result was obtained that it has been applied in foreign markets. Such
result has been missing as from the aspect of its originality, importance and impact on a
world-leading level.

5. Benefit of achieved results

Results achived by project solution can be classified in three categories. These results
represent achievement of planned aims of the project. Benefits of published results are
listed in chapter 2 by citation of published articles and comments at selected publications
listed in the implementation plan. Then other results results, which can be after putting into
operation used in practice and results, which were already used in practice and had specific
economic impact. The exact financial benefit is very difficult or almost impossible to
estimate as even in case of commercial contracts the paid price does not really reflect the
real contribution. We believe that majority of results can be assessed on national level and
many of results can be assessed on international level. Contributions of some selected
results are mentioned hereinafter.
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[1] Honner M., Vesely Z.: Method of measuring total emissivity of material surfaces. Patent.
Patent No. 306316, University of West Bohemia in Plzen 2016, NTC-PAT-16-001.
https://ntc.zcu.cz/vysledky/pat/NTC-PAT-16-001.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2012-175&plang=CS

Knowledge of emissivity of processed material surface is very important for efficient
design of structure and smooth operation of for example thermally processed components
and other devices. Designed method of emissivity measurement significantly clarifies
information on behaviour of material surface under high temperatures necessary mainly in
the field of mechanical engineering and energy. Results should be applied in 2021 and are
focused on producers of laboratory measuring instruments. We expect building of FVZ
where will be measured samples supplied by potential users based on the service contract of
work. Licensor of the result would request license fee in some cases.

Invention relates to measuring of total emissivity of surface materials in relation to
temperature and aiming to obtain knowledge about behaviour of material surface under
high temperatures as well as possibilities of modification of these surfaces. Current methods
were inaccurate and did not provide correct and useful information on real values necessary
for further application.

[2] Kucera, M., Moskal, D., Martan, J.: Method of laser beam writing with shifted laser
surface texturing. Alexandria, 2018. Patent. Cislo patentu US10160229 (B2), NTC-PAT-18-
001.

https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-001.html
https://worldwide.espacenet.com/publicationDetails/biblio?FT=D&date=20181225&DB=EP
ODOC&locale=en EP&CC=US&NR=10160229B2&KC=B2&ND=5

Method of shifted laser surface texturing (shifted Laser Surface Texturing, sLST) was
awarded the American patent US 10160229, 2018. It is result of a long-term cooperation on
development of new laser surface texturing methods using pulsed lasers. Method is
determined for effective industrial formation of functional surfaces (for example
hydrophobic, reducing friction, anti-bacterial, light-absorbing and improving adhesion)
having texture with repeated up to millions of micro objects. Main advantage of the shifted
laser surface texturing method compared to conventional methods is acceleration of the
process in orders as well as elimination of adverse impacts as are thermal accumulation and
plasma shielding during laser processing. Application of results was proved by the
established international cooperation with both, research centres and production
companies. The result has a world-leading level from the view of its originality, importance
and difficulty of its obtaining. Among users are companies dealing with production of
material surface laser processing machines.

[3] MOSKAL, D.: Stimuldtor pro nevidomé. Praha, 2018. Patent. Cislo patentu: 307507. NTC-
PAT-18-002.

https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-002.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2015-392&plang=CS

Visually handicapped persons are usually facing the difficulty to find so called high
obstacles, i.e. dangerous objects located from the waist line up. Then there is a problem to
find uneven terrain, various terrain drops or stairs. A stimulator for visually handicapped is
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aspiring on partial ability to detect the so called high obstacle. If the obstacle is located on
the head level, stimulator shall warn its holder by vibrations. It is and ideal accessory to the
white cane. The Stimulator is able detect the obstacle up to the distance of 2m, when the
sensation is weak and gradually intensifies with the object approaching. Based on
assessment of visually handicapped the tool has a potential which would appreciate further
development and improvement. Mainly rapid response of the system is appreciated allowing
timely reaction to unexpected obstacle. In order to reach full commercial success some
functions based on visually handicapped should be completed. We assume potential users
from among producers of ophthalmic optics. Licensors shall request a license fee for the
product.

[4] SVANTNER, M.: SVANTNER, M.: Vodou smyvatelnd vysoce-emisivni barva pro termovizni
a termografické aplikace. Praha, 2017. Patent. Cislo patentu: 307047. NTC-PAT-15-001.
https://ntc.zcu.cz/vysledky/pat/NTC-PAT-15-001.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2015-661&plang=CS

A water-washable emissive paint for non-contact temperature measurement of objects by
infrared detection with an emissivity value in the range of 0.93 to 0.98. Due to these paints
we can now measure materials with glossy surfaces (metals, glass, and some plastics) which
have been so far difficult to measure by non-contact temperature measurement. It’s thus a
setback of extension of accurate quantitative non-contact measurement in many fields.
Compared to other thermography reference paints however this paint can be easily washed
from the surface. This significantly extends its application field.

In cooperation with an industrial producer of paints and sprays the theoretical result was
transformed into the product (Honnerova P., Honner M., Svantner M., Sroub J., Vesely Z.,
Angelovovda M.: Prototype NTC-PRT-17-003 of water-washable reference thermography
paint HEWP-LT-MWIR-BK-21. 2017, ID 43921333), which is currently offered by our research
centre under the brand LablIR Paints and distributed to its potential users. More details on
https://paints.labir.eu/homepage/thermographic-washable-paintD

Potential users expressed their interests, as are research centres, universities and
commercial subjects. Sales have been so far made to USA, France, Spain, Belgium, Sweden,
Poland, Slovenia and Czech Republic. The results are being used by subjects as are for
example ONERA, German Aerospace Center, ABB. We can state after about year since the
result was obtained that it has been applied in foreign markets. Such result has been missing
as from the aspect of its originality, importance and impact on a world-leading level.

The result will be further provided to potential users in the form of license, we assume
transfer to spin-off, will be established in 2020.

[5] SVANTNER, M., HONNER, M., VOSTRAK, M., HRUSKA, M.: ZpGsob a zafizeni pro vytvareni
povrchl o vysoké drsnosti a specifickych mechanickych vlastnostech. Praha, 2018. Patent.
Cislo patentu: 307120. NTC-PAT-18-003.
https://ntc.zcu.cz/vysledky/pat/NTC-PAT-18-003.html
https://isdv.upv.cz/webapp/resdb.print detail.det?pspis=PT/2013-108&plang=CS

For some applications must be prepared surfaces with very high roughness and specific
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mechanical properties. This relates for example to some moulding forms, grinding tools,
tribological applications and other devices. Requested roughness can be reached
mechanically with high difficulties. This problem is solved by the method of surface
modification with implantation of abrasive particles in the thermally softened or melted
surface of basic mateial. Principle of the solution is that surface of the basic material is
thermally soften or melted by laser or other thermal source. On softened or melted surface
layer are suitably with corresponding energy imported grains of abrasive or roughening
material of required size.

Formation of surfaces with high roughness and specific mechanical properties based on
the invention can be successfully used in all field where is a need of local preparation of
rough surface which cannot be prepared by conventional methods, for example by high-
pressure pressing or by high-temperature heating of the whole piece in the furnace. Once
the technical realisation of solved this method will be offered on the basis of license to
potential users (assumption in 2022) mainly from the field of mechanical engineering and
automotive industry.

OTHER APPLICATION OUTPUTS:

[7] Dodda J. M., Novotny P.: ,,Smés pro pfipravu termocitlivého hydrogelového materialu s
velkou zménou objemu v Uzkém teplotnim intervalu“ a ,Smés pro pfipravu termocitlivého
hydrogelového materidlu s plynulym fizenim zmény objemu” Zapadoceska univerzita v Plzni
2015, UZitné vzory €R, NTC — UVZ - 15 - 002, PUV 2015 — 31535, NTC — UVZ — 15 — 001, PUV
2015 -31536.

Technical solution concerns thermalsensitive hydrogel material with continuous control of
volume change within the range of temperatures 0 - 80 °C, used in sensors or micro-
actuators in aquatic environment. These materials are used based on relation of hydrogel
volume on change of external conditions (change of pressure, temperature, concentration of
ions and other substances in water etc.). Currently used methods of preparation are
sensitive to presence of air oxygen, which is complicating their practical application due to
unsuitable mechanical properties. The hydrogel prepared from the mixture based on
technical solution is eliminating problems related to effect of air oxygen on hydrogel
preparation thus satisfying requirements on increased strength. The result is currently used
by the recipient for solution of project of purpose funding, contract research and additional
activities.

[8] Group of results

a) J. Kosek a kol.: ,Vodivé spojeni grafitové plsti a kompozitni desky”, 2017. Cislo listiny:
31309, NTC—-UVZ-17-001, TA04011373,

b) Mazur P.: ,Vicevrstvé trubky pro snizeni vyskytu statického naboje”, Vicevrstvé trubky pro
snizeni vyskytu statického naboje. ZCU v Plzni, 2015. Functional sample, NTC-FVZ-2015-
003,TA04011373,

c) Mazdr P.: Granulat pro vyrobu vodivych kompozitnich desek. ZCU v Plzni, 2015. Functional
smaple, NTC-FVZ-2015-004,TA04011373,

d) Mazur P., Dundalek J.: Funkéni vzorek kompozitni desky. ZCU v Plzni 2016. Funkéni vzorek,
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NTC-FVZ-2016-003,TA04011373,,

e) J. Vrana, J. Dundalek, P. Mazur: Zplsob vodivého spojeni grafitové plsti a kompozitni
desky. Functional sample, ZCU v Plzni, 2017. NTC-FVZ-17-009, TA04011373-V10,

f) Mazur P.: Verified technology of composite plate production, ZCU in Plzen, Verified
technology, NTC-OTE-17-004. TA04011373, prepared conditions for formation of the
following prototype:

Pocedic, J., Mazur, P., Dundalek, J., Vrana, J.: Pack of vanadium flow battery, Plzer 2019,
prototype, NTC-PRT-19-003,CENTEM+

The result is pack of vanadium flow battery with 20 cells and active surface >350 cm2.
Vanadium battery is using an anion exchange membrane and graphite felt optimized for long
stack life. The stack was characterized by a charging and discharging cycle, and the results of
the characterization are stated in an internal document from Pinow Energy Storage, s.r.o.
“Stack verification report.pdf”. The result was verified for putting into production.

Subject of industrial property rights relates to power core of technology of vanadium redox
flow battery, one of solutions of stationary elektricity storage. Vanadium redox flow battery
seems to be advantageous for elektricity storing for a short time period (max. 2 weeks) in
outputs heading up to tenths of MW. Its advantage is high scalability. The output is classified
with use of battery packs, capacity is determined independently from the electrolyte
volume.

Subject of the license represents good foundation for further development of redox flow
batteries technology, thus can be attractive for companies dealing with development of
stationary storage based on redox flow batteries. The solution can serve as initial point for
development of the vanadium redox flow battery pack based on good production practice.
The know-how obtained license on 12. 10. 2018. Pinflow energy storage, s.r.o.
http://www.pinflowes.com/, as a developer of redox flow batteries technology is planning
production and sale of vanadium flow batteries from 2020 based on the license with
assumed financial volume more than ten millions of CZK.

[9] Snita, D.: Pocedi¢, J.: Ovéfenda technologie pro predbéinou (pilotni) analyzu moznosti
recyklace nikl-kadmiovych akumuldtord Z4rovou cestou, ZCU v Plzni 2019. Verified
technology, NTC-OTE-19-003, CENTEM+

The technology lies in high temperature processing of the cadmium plates (chemical
decomposition of cadmium oxide and distillation of the metal cadmium in reduction
environment). Detail technical parameters of the technology are described in the classified
report.

Recycling of NiCD accumulators has a limited capacity in Europe and out of Europe it is
facing economical, legislative and environmental problems. Quantity of processed NiCd
batteries does not drop as limiting of its use does not related to many fields, as it is for
example its use for standby source for railways in a global scale. Presented technology
allows its owner to secure its own recycling of NiCd batteries in CR, meaning savings of
transportation costs to current processing factories (which are often overseas) and mainly
allows continuous nickel recycling.

Proven technology for pilot analysis of cadmium recycling will be, in cooperation with
Nimetal s.r.o., extended to design and build technology of the high temperature recycling of
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nickel-cadmium batteries with a batch of 200-500 kg / day.

[10] Tucek O., Toma$ M.: Application for optimization and control of fuel cells —v1.0.0. ZCU v
Plzni 2018. Authorized software. NTC-ASW-18-001, CENTEM+

Software for optimisation and control of hydrogen fuel cell has been developed in
cooperation with development of the pack of fuel cells with polymeric membrane.
Development of the pack has not been yet fully finished, it was fitted with peripheral system
providing supply of the fuel and maintenance of working temperature, pressure and
humidity of gasses in anodic and catodic branch. Peripheral system is controlled by the
software automatically reacting to change of working conditions or demanded power
output.

This system is suitable for applications requiring constant supply of power energy.
Fuel cell works as a standby source. Specific application may by the standby source for
vanadium flow battery of higher output, when the fuel cell keeps constant battery charge.
Another example may be a standby source in the building where we want to reach the island
system in case of sudden distribution network failure. For this purpose, is the given device
ordered by Jablotron company. With respect possibility of scaling of power output, the fuel
cell tailored to the given application can be made. The system is therefore attractive also for
mobile applications as are trailers (caravans) where the power supply is needed for a longer
time. System seems to be attractive also for the army, ordering power source without need
of long-time charging characteristics for currently used batteries. Least but not last the
system can be used for passive building, where in connection with photovoltaic panels and
electrolyser forms the circuit, allowing disconnection of the building from distribution grid.
System is forming compact unit demanded by companies from telecommunication or
security field. Individual components are attractive for large companies, as are Unipetrol or
CEZ. Mainly the designed modification of working gas compared to the actual fuel cell is
interesting for the type of companies, as it can be used for further development of electro
mobility.

Further results with possible specific impact are listed in the implementation plan table.

6. Other benefits of the project solution

The project allowed to complete and stabilise research teams and develop activities
within all research programmes CT1 — CT4.

Due to the possibility to work on CENTEM+ project, researchers participating in the
project obtained a project from the programme ,Excellent research centres” called
,Computational and experimental design of advanced materials with new functionalities”
CZ.02.1.01/0.0/0.0/15_003/0000358 (EVT) in financial amount of about 161 milions CZK,
within which was published in the NATURE magazine the article Rienks E.D.L., Wimmer J.,
Sanchez-Bariga J., Caha O., Mandal P.S., Razicka J., Ney A, Steiner H., Volobuev V.V., Grois
H., Albu M., Kothleitner G., Michali¢ka J., Khan S.A. Minar J., Ebert H., Bauer G., Freyse F.,
Varykhalov A., Rader 0., Springholz G.: Large magnetic gap at the Dirac point in
Bi2Te3/MnBi2Te4 heterostructures, Nature 576, (2019) 423-428; ISSN:0028-0836, IF= 43,07;
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D1, https://doi.org/10.1038/s41586-019-1826-7, describing with use of quantum mechanical
calculations properties of material system directed to superconducting condition, properties
necessary of quantum computers. These obtained theoretical properties would further allow
predicting the properties of other new materials. These researchers have further published
about 75 publications in leading impacted journals, see the enclosure ,Results of EVT
project”. Further was obtained the project LabiR-PAV / Pre-application research of infrared
technologies, No. CZ.02.1.01/0.0/0.0/18_069/0010018 in the financial amount of about
102 milions CZK.

A contact was obtained to international project SFERA lll, based on the sale of reference
thermographic coating in the field of space application, allowing use of infrastructure of
leading European workplaces. We expect from the project possible improvement of
knowledge about other properties of thermographic coatings, so far impossible for us due to
the limits of our infrastructure, as well as new contacts of international excellent
workplaces.

Project solution allowed not only development of knowledge in all studied fields but also
possibility of new cooperation with other local and foreign workplaces. Large amount of
publications was prepared in cooperation with colleagues from Institute of chemical
engineering of VSCHT Praha. Publications from the field of research of morphology of
automotive catalysts were prepared in cooperation with research centre of one of largest
world producers of automotive catalysts — company Johnson Matthey from Great Britain.

GACR project was also solved in cooperation with VSCHT Praha (Agglomeration of

polyolefin particles investigated at meso-scale) as well as TACR project (Advanced
conductive composite materials and products). Within the enhanced cross-border Czech-
Bavarian cooperation was solved with Technological centre for energy (TZE — part of
University of Applied Sciences in Landshut) the project FSTORE — cross-border platform of
research of future energy storages and their integration.
CENTEM+ project allowed participation of many researchers on many prestigious foreign
conferences, presentation of our results and support of networking with other foreign
workplaces and specialists. Results of new cooperation’s made full use in 2019, when NTC
was invited to joint consortium of HORIZONT 2020 project specialists in the call LC-BAT-04-
2019. HIGREEW project (Affordable High-performance Green REdox flowW batteries) was
supported starting in November 2019. Another supported project related to previous results
of CENTEM+ project is project TACR THETA (Research and development of advanced flow
energy storage technologies) starting in August 2019. Above project guarantee to our
workplace research continuity even after the CENTEM+ project termination.

Research programme in the field of fuel cells helped us to initiate contact with the group
of Prof. Alex Schechter, University Ariel, Israel (https://www.ariel.ac.il/wp/alex-schechter/).
International cooperation is leading to significant development of the topic related to
efficiency of new type of membranes for fuel cells.

Remarkable achievement in the field of research of inorganic materials and nano-alloys is
new cooperation with the group of Prof. Dr. Denitsa Docheva UKR, Germany
(https://www.ukr.de/kliniken-institute/unfallchirurgie/Forschung/Labor-experimentelle-
Unfallchirurgie/Team/index.php). Cooperation with this group led to the submission and
obtaining of an international project dealing with issues in NTC workplace. Another
international cooperation (Institute of physics of solids, Bulgarian Academy of Sciences and
Institute of advanced ceramics, University in Bremen, Germany) led to publication output in
the form of Jimp publications. We expect further cooperation in the field of functionalised
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biocompatible carries and development in the field of responsive hydrogels for medical
applications.

Further perspective related to Thermographic reference coating and software of brand
LablIR is connecting our research activities with educational ones. We work on activities for
students of grammar and secondary schools in the area of popularisation of science and
modern technologies. We developed an infrared camera for educational purposes. Modern
educational tool can be used for various subjects as it is helping to understand the world in
bigger picture. This is entirely fulfilling the Strategy of Innovation of the Czech Republic 2019
— 2030. We work also in professional education — as we obtained certification for approved
training centre in the field of thermography diagnostics.

Publications prepared by members of the project team of CENTEM+ within the project of
Ministry of education and youth and sports , Excellent research centres”

2017

[1] KHAN, S. A., MINAR, J., EBERT, H., BLAHA, P., SIPR, O. Local environment effects in the
magnetic properties and electronic structure of disordered FePt. Physical Review B, 2017,
roc. 95, €. 1, s. 1-9. ISSN: 2469-9950.

[2] KHAN, S. A., AZAM, S., KANOUN, M. B., MURTAZA, G., RANI, M., GOUMRI-AID, S.
Tailoring the electronic structure and optical properties of cadmium-doped zinc oxides
nanosheet. MATERIALS SCIENCE, 2017, roc. 4, ¢. OCT 27 2017, s. nestrankovano. ISSN: 1068-
820X.

[3] KHAN, W., GOUMRI-SAID, S. Magnetic and electronic properties of Neptunium
chalcogenides from GGA U SOC and DFT investigations. JOURNAL OF MAGNETISM AND
MAGNETIC MATERIALS, 2017, roc. 432, ¢. JUN 15 2017, s. 574-580. ISSN: 0304-8853.

[4] ALI, S., KHAN, W., MURTAZA, G. M., YASEEN, M., RAMAY, S. M., MAHMOOD, A. A. First
principles study of magnetic and electronic properties of A2BB'O6 (A = Ba, Sr) (BBO = FeRe,
MnMo, and MnRe) double perovskites. JOURNAL OF MAGNETISM AND MAGNETIC
MATERIALS, 2017, roc. 441, ¢. 1 November 2017, s. 113-123. ISSN: 0304-8853.

[5] CHADOVA, K., MANKOVSKY, S., MINAR, J., EBERT, H. Impact of finite temperatures on the
transport properties of Gd from first principles. Physical Review B, 2017, roc€. 95, €. 12, s.
nestrankovano. ISSN: 2469-9950.

[6] SANCHEZ-BARRIGA, J., BATTIATO, M., KRIVENKOV, M., GOLIAS, E., VARYKHALOV, A. Y.,
ROMUALDI, A., YASHINA, L. V., MINAR, J., KORNILOV, O., EBERT, H., HELD, K., BRAUN, J.
Subpicosecond spin dynamics of excited states in the topological insulator Bi2Te3. Physical
Review B, 2017, roc€. 95, €. 12, s. nestrankovano. ISSN: 2469-9950.

[7] DATZER, C., ZUMBULTE, A., BRAUN, J., FORSTER, T., SCHMIDT, A. B., MI, J., IVERSEN, B. B.,
HOFMANN, P., MINAR, J., EBERT, H., KRUGER, P., ROHLFING, M., DONATH, M. Unraveling
the spin structure of unoccupied states in Bi2Se3. Physical Review B, 2017, ro€. 95, ¢. 11, s.
nestrankovano. ISSN: 2469-9950.

[8] NIKLAUS, R., MINAR, J., HAUSLER, J., SCHNICK, W. First-principles and experimental
characterization of the electronic properties of CaGaSiN3 and CaAlSiN3: the impact of
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chemical disorder. PHYSICAL CHEMISTRY CHEMICAL PHYSICS, 2017, roc. 19, €. 13, s. 9292-
9299. ISSN: 1463-9076.

[9] MINAR, J., EBERT, H., CHIONCEL, L. A self-consistent, relativistic implementation of the
LSDA plus DMFT method. European Physical Journal-Special Topics, 2017, roc. 226, ¢. 11, s.
2477-2498. ISSN: 1951-6355.
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rare-earth elementsValence band hard x-ray photoelectron spectroscopy on transition-metal
oxides containing rare-earth elements. Physical Review B, 2019, ro€. 99, €. 16, s.
NESTRANKOVANO. ISSN: 2469-9950.

[74] SIDDHESWARAN, R., MEDLiN, R., JEYANTHI, C. E., GOKUL RAJ, S., MANGALARAIJA, R. V.
Structural, morphological, optical and magnetic properties of RF sputtered Co doped ZnO
diluted magnetic semiconductor for spintronic applications. APPLIED PHYSICS A-MATERIALS
SCIENCE & PROCESSING, 2019, ro€. 125, €. 9, s. NESTRANKOVANO. ISSN: 0947-8396.

[75] PRUSAKOVA, L., SUTTA, P., MEDLIN, R., VINCZE, A. Structural analysis of silicon
nanostructures obtained from thermal annealing of PVD deposited SRO/SiO2 multilayers.
Vacuum, 2019, roc. 166, ¢. August 2019, s. 32-36. ISSN: 0042-207X.

7. Implementation of indicators of results and fulfilling of aims of
NPU | program projects

a) No.of new unique results of type |. according to art. 8. 2. Specification

Threshold Produced since project commencement Implementation (%)

163 652

25
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b) No. of new unique results of type Il. according to art. 8. 2. Specification

Threshold Produced since project commencement Implementation (%)

71 95 134

c) Patents, semi-industrial installations, verified technologies or other results protected
according to special legal regulations, certified methodology, heald and heritace protection
procedures, specialised maps (P, Z, N)

Threshold Produced since project commencement Implementation (%)

5 6+13 360

d) No.of project of international cooperation of the Center

Threshold Produced since project commencement Implementation (%)

1 10 1000

e) List of project of the international cooperation

Project: [1]

HIGREEW: AFFORDABLE HIGH-PERFORMANCE GREEN REDOX FLOW BATTERIES (HORIZONT
2020, LC-BAT-4-2019)

Result: Work on the project started on 01.11.2019

Project: [2]

Cost Action 1306, SML/6100/0020/15 ,(Doba feseni 2015-2017), , Teoreticka spektroskopie
novych material(i zaloZzena na kooperativnim vyuZziti vice programu”.

Author: Ing. Rostislav Medlin Ph.D.

Coauthor:

Mumich University, Prof. Hubert Ebert

Results:

https://www.rvvi.cz/riv?s=jednoduche-
vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F16%3A43928684%21RIV17-
MSM-23640

https://www.rvvi.cz/riv?s=jednoduche-
vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F15%3A43927478%21RIV16-
MSM-23640

[1] Khan, W. and Goumri-Said, S. (2015), Engel-Vosko generalized gradient approximation
within DFT investigations of optoelectronic and thermoelectric properties of copper
thioantimonates(lll) and thioarsenate(lll) for solar-energy conversion; Phys. Status Solidi B,
1521-3951, doi: 10.1002/pssb.201552435, https://doi.org/10.1002/pssh.201552435
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https://www.rvvi.cz/riv?s=jednoduche-vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F16%3A43928684%21RIV17-MSM-23640___
https://www.rvvi.cz/riv?s=jednoduche-vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F16%3A43928684%21RIV17-MSM-23640___
https://www.rvvi.cz/riv?s=jednoduche-vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F15%3A43927478%21RIV16-MSM-23640__
https://www.rvvi.cz/riv?s=jednoduche-vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F15%3A43927478%21RIV16-MSM-23640__
https://www.rvvi.cz/riv?s=jednoduche-vyhledavani&ss=detail&n=0&h=RIV%2F49777513%3A23640%2F15%3A43927478%21RIV16-MSM-23640__
https://doi.org/10.1002/pssb.201552435
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[2] Wilayat Khan, Sophia B. Betzler, Ondrej Sipr, Jim Ciston, Peter Blaha, Christina Scheu, and
Jan Minar, J.: Theoretical and Experimental Study on the Optoelectronic Properties of
Nb307(OH) and Nb205 Photoelectrodes; Phys. Chem. C, 2016, 120 (41), pp 23329-23338
https://www.osti.gov/biblio/1506260

[3]Saleem Ayaz Khan, Peter Blaha, Hubert Ebert, Jan Minar, and Ondfej Sipr:
Magnetocrystalline anisotropy of FePt: A detailed view; PHYSICAL REVIEW B 94, 144436
(2016), 10.1103/PhysRevB.94.144436

[4] J. Krempasky, H. Volfova, S. Muff, N. Pilet, G. Landolt, M. Radovié, M. Shi, D. Kriegner, V.
Holy, J. Braun, H. Ebert, F. Bisti, V. A. Rogalev, V. N. Strocov, G. Springholz, J. Minar, and J. H.
Dil: Disentangling bulk and surface Rashba effects in ferroelectric a-GeTe; PHYSICAL REVIEW
B 94, 205111 (2016), 10.1103/PhysRevB.94.205111

[5] Saleem Ayaz Khan, Jdn Mindr, Hubert Ebert, Peter Blaha, and Ondfej Sipr: Local
environment effects in the magnetic properties and electronic structure of disordered FePt;
Phys. Rev. B, (2017) 95, 014408. https://doi.org/10.1103/PhysRevB.95.014408

[6] Myrtille O. J. Y. Hunaul , Wilayat Khan, Jan Minar, Thomas Kroll, Dimosthenis Sokaras,
Patric Zimmermann, Mario U. Delgado-Jaime, and Frank M. F. de Groot: Local vs Nonlocal
States in FeTiO3 Probed with 1s2pRIXS: Implications for Photochemistry; Inorg. Chem, (2017)
56, 10882—-10892, DOI: 10.1021/acs.inorgchem.7b00938

[7] Medlin R., Minar J., Sutta P., Khan W., Sipr O., Novak P., Netrvalova M: Structural and
Electronic Properties of Ti Doped ZnO: XRD, TEM, EELS and Ab-initio Simulations; Microscopy
and Microanalysis, 23(S1), 1686-1687. (2017) doi:10.1017/51431927617009096,
https://doi.org/10.1017/51431927617009096

Project: [3]

Framework contract for cooperation, SML/6100/0027/15, (Solution period 2015-2024),
Author: Ing. Jan Oc¢enasek Ph.D.

Partner: Technical University Catalanya

Results:

[1] Varillas, J; Ocenasek, J; Torner, J; Alcala, J; Unraveling deformation mechanisms around
FCC and BCC nanocontacts through slip trace and pileup topography analyses, ACTA
MATERIALIA Volume: 125 Pages: 431-441 DOI: 10.1016/j.actamat.2016.11.067 Published:
FEB 15 2017 ISSN: 1359-6454, IF 7.293, https://doi.org/10.1016/j.actamat.2016.11.067

[2] Ocenasek, J; Lu, H; Bark, CW; Eom, CB; Alcala, J; Catalan, G; Gruverman, A;
Nanomechanics of flexoelectric switching. PHYSICAL REVIEW B Volume: 92 Issue: 3 Article
Number: 035417 DOI: 10.1103/PhysRevB.92.035417 Published: JUL 14 2015 ISSN: 2469-
9950, IF 3.736, https://doi.org/10.1103/PhysRevB.92.035417

[3] Alcala, J; Ocenasek, J; Nowag, K; Esque-de los Ojos, D; Ghisleni, R; Michler, J; ACTA
MATERIALIA Volume: 91 Pages: 255-266 DOI: 10.1016/j.actamat.2015.02.027 Published:
JUN 1 2015 ISSN: 1359-6454, IF 7.293https://doi.org/10.1016/j.actamat.2015.02.027
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https://doi.org/10.1103/PhysRevB.94.144436
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevB.94.205111
https://doi.org/10.1103/PhysRevB.95.014408
https://pubs.acs.org/doi/abs/10.1021/acs.inorgchem.7b00938
https://doi.org/10.1017/S1431927617009096
https://doi.org/10.1016/j.actamat.2016.11.067
https://doi.org/10.1103/PhysRevB.92.035417
https://doi.org/10.1016/j.actamat.2015.02.027
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[4] Alcala, J; Esque-de los Ojos, D; Ocenasek, J; Extracting uniaxial responses of single
crystals from sharp and spherical hardness measurements, MECHANICS OF MATERIALS
Volume: 84 Pages: 100-113 DOI: 10.1016/j.mechmat.2015.01.008 Published: MAY 2015
ISSN: 0167-6636 Impact Factor: 2.958,https://doi.org/10.1016/j.mechmat.2015.01.008

Project: [4]

Framework contract for cooperation, SML/6100/008/16, (solution period 2016-),
Author: Doc. RNDr. Pavol Sutta Ph.D.

Partner: International Laser Centre Bratislava

Result:

[1] J. Bruncko, P. Sutta, M. Netrvalovd, M. Michalka, A. Vincze: Pulsed laser deposition of Ga
doped ZnO films - influence of deposition temperature and growth rate on structural, optical
and electrical properties. Vacuum (2018); https://doi.org/10.1016/j.vacuum.2018.10.031

Project: [5]

Framework contract for cooperation, SML/6100/0011/16, (Solution period 2016-),
Author: Doc. RNDr. Pavol Sutta Ph.D.

Partner: University of Zilina

Result:

[1] L. Scholtz, P. Sutta, P. Calta, P. Novak, M. Solanska, J. Miillerova: Investigation of barium
titanate thin films as single antireflective coatings for solar cells. Appl. Surface Science,
(2018); ID 43924125; WOS: 000450528100042; eid=2-s2.0-85049357183
https://doi.org/10.1016/j.apsusc.2018.06.226

Project: [6]

Framework contract for cooperation, SML/6100/0021/16, (Solution period 2016-2019),
Author: Doc. Ing. Milan Honner Ph.D.

Partner: OstbayerischeTechnische Hochschule Regensburg

Result:

[1] Schmailzl, J. Kasbauer, J. Martan, P. Honnerova, F. Schafer, M. Fichtl, T. Lehrer, J. Tesafr,
M. Honner, S. Hierl ,Measurement of Core Temperature through Semi-Transparent
Polyamide 6 using Scanner-Integrated Pyrometer in Laser Welding”, Int. J. Heat Mass Transf.
146, https://doi.org/10.1016/j.ijheatmasstransfer.2019.118814

Project: [7]

Contract for cooperation, SML/6100/0033/16, (Solutio period 2016-),
Author: Doc. RNDr. Pavol Sutta Ph.D.

Partner: Slovak Univerzity of Technology in Bratislava

Result:

[1] V. Tvaroiek, O. Szabo, I. Novotny, S. Kovacova, J. Skriniarova, P. Sutta: Plasmonic
behaviour of sputtered Au nano-island arrays. Applied Surface Science 395 (2017) 241-247 ;
https://doi.org/10.1016/j.apsusc.2016.04.183
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https://doi.org/10.1016/j.mechmat.2015.01.008
https://doi.org/10.1016/j.vacuum.2018.10.031
https://doi.org/10.1016/j.apsusc.2018.06.226
https://ttp.zcu.cz/cz/o-nas/tym/martan-jiri
https://ttp.zcu.cz/cz/o-nas/tym/honnerova-petra
https://ttp.zcu.cz/cz/o-nas/tym/honner-milan
https://doi.org/10.1016/j.ijheatmasstransfer.2019.118814
https://doi.org/10.1016/j.apsusc.2016.04.183
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Project: [8]

Contract for cooperation, SML/6100/0007/17, (Solution period 2017-),
Author: Ing. Petr Novak Ph.D.

Partner: Queen Mary University of London

Result:

[1] P. Novak; J. Briscoe; T. Kozak; M. Kormunda; M. Netrvalova; S. Bachrata: Optimization of
sputtered ZnO transparent conductive seed layer for flexible ZnO-nanorods-based devices,
Thin Solid Films 634 (2017) 169-174; DOI:10.1016/j.tsf.2017.02.017

Project: [9]

Contract for cooperation, SML/6100/0048/18, (solution period 2018-2019),
Author: Prof. Ing. FrantiSek Marsik, DrSc

Partner:

Institute of Aerospace Thermodynamics, University og Stutgart

Results:

[1] P Novotny, B Weigand, F Marsik, C Biegger and M. Tomas: Flow structures in a swirl flow -
vortex breakdown condition, 2018 J. Phys.: Conf. Ser. 1045 012031, doi
https://iopscience.iop.org/article/10.1088/1742-6596/1045/1/012031

[2] FrantiSek Marsik, Bernhard Weigand, Martin Tomas, Ondrej Tucek, Pavel

Novotny: On the efficiency of electrochemical devices by perspectives of endoreversible
thermodynamics, Submitted to the Journal of Non-Equilibrium Thermodynamics,
https://doi.org/10.1515/jnet-2018-0076

Project: [10]

Contract for cooperation, SML/6100/0002/16, (solution period 2016-),
Author: Ing. Lucie Prusakova Ph.D.

Partner: Uppsala University, Svédsko

Result:

[1] Prusakova L., Hubik P., Aijaz a., Nyberg T., Kubart T: Room temperature reactive
depozition of InGaZnO and amorphous oxide semiconductors for flexible electronics,
Coatings, in pres. https://doi.org/10.3390/coatings10010002

f) No. of cooperation projects in VaVal with companies

Threshold Produced since project commencement Implementation (%)

1 12 1200

g) List of new results created by members of the tea m within cooperaton in VaVal with
companies:

Project: [1]
Contract for cooperation, SML/6100/0007/16, (Solution period 2016-2018),
Author: Ing. Zdenék Vesely, Ph.D.
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Partner: Eurometalgroup s.r.o.

Result:

[1] Vesely Z., Lang V., Honner M., lLanger T. (Eurometalgroup s.r.o.), FiSerova S.
(Eurometalgroup s.r.o.). Funkéni vzorek testovaciho stendu pro méreni provoznich vlastnosti
krbovych kamen. ZCU v Plzni, 2017. Functional sample, NTC-FVZ-17-001, MPO-EMG-17-001,
https://ntc.zcu.cz/vysledky/fv/

Projekt: [2]

Contract for cooperation, SML/6100/0065/17, (Solution period 2017-2018),
Author: Ing. Petr Bélsky, Ph.D.

Partner: Contipro a.s.

Result:

[1] ChmelaF J., Bélsky P., Mrazek J., Svadldk D., Hermannova M., Slouf M., Krakovsky 1., :
Nanostructure of hyaluronan acyl-derivatives in the solid state; Carbohydrate Polymers,
Volume 195, 1/9/2018, Pages 468- 475, https://doi.org/10.1016/j.carbpol.2018.04.111

Project: [3]

Contract for cooperation, SML/6100/0011/18, (Solution period 2018-),

Author: Prof. Ing. Dalimil Snita, CSc.

Partner: Nimetal spol. s r.o.

Result:

[1] Snita, D., Pocedi¢, J.: Ovéfend technologie pro ptedb&inou (pilotni) analyzu moznosti
recyklace nikl-kadmiovych akumuldtord Zarovou cestou, ZCU v Plzni 2019. Proven
Technology, NTC-OTE-19-003, CENTEM+, https://ntc.zcu.cz/vysledky/ot/

Project: [4]

Contract for cooperation, SML/6100/0023/18, (Solution period 2018-2022),
Author: Ing. Jiti Martan, Ph.D.

Partner: SHM s.r.o.

Result:
[1] D. Moskal, J. Martan, M. Kucera, A. Franc, M. Honner, Funkéni vzorek ocelového dilu JFS-
18 s funkéni povrchovou Upravou pro zvyseni Zivotnosti provedenou pikosekundovym

laserem, ZCU v Plzni, 2018. Functional sample, NTC-FVZ-18-008,CENTEM+,
https://ntc.zcu.cz/vysledky/fv/

Project: [5]

Contract for cooperation, SML/2100/0082/18, (Solution period 2016-),
Author: Ing. Jifi Martan, Ph.D.

Partner: MANN+HUMMIEL Service s.r.o.

Result:

[1] Martan J.,, KUCERA M., Skala J., Tesaf J., Honner M.,: Functional sample laserem
svafeného dilu KMH-30 z plastového kompozitu, ZCU v Plzni, 2018. Functional sample, NTC-
FVZ-18-007, CZ-BY 103 TheCoS. https://ntc.zcu.cz/vysledky/fv/
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Project: [6]

Contract for cooperation, SML/6100/0046/15, (Solution period 2018-2019),

Author: Ing. Jan Sroub, Ph.D.

Partner: PILSEN TOOLS s.r.o.

Result:

[1] Sroub J., Tolar D.,Kohlschutter T., Lang V.,: Prototyp elektronické ¢asti modernizovaného
tvrdoméru SKODA RB-3000, zZCU v Plzni, 2019. Prototype, NTC-PRT-19-001,
CZ.01.1.02/0.0/0.0/17_205/0014329, https://ntc.zcu.cz/vysledky/pr/

Project: [7]

Contract for cooperation, SML/6100/0038/15, (Solution period 2018-2019),
Author: Ing. Jan Sroub, Ph.D.

Partner: TESLA Electrotubes s.r.o.

Result:
[1] Sroub J., Kuéera M.,: Prototyp laserové fezané mfizky z pyrolitického grafitu, ZCU v Plzni,
2019. Prototype, NTC-PRT-19-002, CZ.01.1.02/0.0/0.0/17_205/0013075,

https://ntc.zcu.cz/vysledky/pr/

Project: [8]

Contract for cooperation, SML/6100/0019/18, (Solution period 2018-2019),
Author: Ing. Jaromir Pocedic, Ph.D.

Partner: PinFlow Energy Storage s.r.o.

Result:
[1] Pocedic, J., Mazur, P., Dundalek, J., Vrana, J.: Prototype - Svazek vanadové pritokové
baterie, Plzeri 2019, NTC-PRT-19-003,CENTEM+, https://ntc.zcu.cz/vysledky/pr/

Project: [9]

Contract for cooperation, SML/6100/0022/18, (Solution period2018-2019),
Author: Ing. Petr Novak, Ph.D.

Partner: KRYSTALY Hradec Kralové a.s.

Result:

[1] Novak P.: FBAR zafizeni z transparentnich vrstev vyuZivajici piezoelektrickych vlastnosti
ZNO. ZCU v Plzni, 2019. Functional sample, NTC-FVZ-19-005, CENTEM+,
https://ntc.zcu.cz/vysledky/fv/

Project: [10]

Contract for cooperation, SML/6100/0013/17, (Solution period 2017-2018),
Author: Doc. RNDr. Sutta P., Ph.D.

Partner: UJP Praha a.s.

Result: [1] Jandova, D.: Sample preparation and quantitative evaluation of secondary phases
in steel, pp. 51 - 54, ISSN 1213-9289,
https://doi.org/10.4028/www.scientific.net/MSF.782.311
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Project: [11]

Contract for cooperation, SML/6100/0001/17, (Solution period2017-2018),
Author: Muzika L.

Partner: Lintech s.r.o.

Result:
[1] Muzika L., Ku€era M. Ph.D.: Funkéni vzorek laserového systému pro IRNDT, ZCU v Plzni,
2019, Functional sample, NTC-FVZ-19-002,CENTEM+, https://ntc.zcu.cz/vysledky/fv/

h) No. of project of cooperation in VaVal with public application sector

Threshold Produced since project commencement Implementation (%)

1 2 200

i) List of new results prepared by members of the team of authors within cooperation in
VaVal with public application sector

Project: [1]

Contract for cooperation, SML/6100/0058/17, (Solution period 2017-2018),
Author: Ing. Milo$ Svoboda, Ph.D.

Partner: Pilsen — faculty hospital, Clinic of Surgery

Result:

[1] https://www.sciencedirect.com/science/article/pii/S0940960217300699

[2] https://www.prolekare.cz/casopisy/rozhledy-v-chirurgii/2018-5-experimentalni-priprava-
korozivnich-preparatu-organu-velkeho-zvirete-63664

Project: [2]

Contract for cooperation, SML/6100/0047/18, (Solution period2018-2019),
Author: Prof. Ing. Josef Rosenberg, DrSc

Partner: Charles University — Faculty of Medicine in Pilsen

Result:

[1] E. Vavrinsky, H. Svobodova, M. Mikolasek, V.Tvarozek, J.Kovac jr., P.Sutta, M.Maté&jovic,
S.Sedlak, M.Kopani, T.Zavodnik, M.Donoval: Electro — optical monitoring of trisodium citrate
applicable in haemodialysis. ASDAM 2018 October 21-24,2018, Smolenice Castle, Slovakia,
DOI: 10.1109/asdam.2018.8544574

j) No. of project of cooperation in VaVal with other reserach institutions

Threshold Produced since project commencement Implementation (%)

1 4 400
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k) List of new results prepared by members of the team of authors in cooperation in VaVal
with other reserach institutions®

Project: [1]

Contract for cooperation, SML/5200/0014/116, (Solution period 2016-2018),
Author: Ing. Robert Cimrman, Ph.D.

Partner: Institute of Thermomechanics AVCR v.v.i.

Result:

[1] Cimrman, Robert; Novak, Matyas; Kolman, Radek; Tlima, Miroslav; Plesek, Jifi; Vackar,
Jifi. Convergence study of isogeometric analysis based on Bézier extraction in electronic
structure calculations. Applied Mathematics and Computation, Available online 6 March
2017, ISSN 0096-3003, http://dx.doi.org/10.1016/j.amc.2017.02.023.
http://www.sciencedirect.com/science/article/pii/S0096300317301273 ID 43921055; WOS:
000415906200013; eid=2-52.0-85014468888

Project: [2]

Contract for cooperation, SML/6100/0020/16, (Solution period 2016-),
Author: Prof. Ing. Juraj Kosek, Ph.D.

Partner: VSCHT in Prague.

Result:

[1] Mazur P., Mrlik J., Benes J., Pocedic J., Vrana J., Dundalek J., Kosek J.: Performance
evaluation of thermally treated graphite felt electrodes for vanadium redox flow battery and
their four-point single cell characterization, Journal of Power Sources 380 (2018) 105-114

Project: [3]

GACR 17-14840S, SML/6100/0010/17, (Solution period 2017-2019),
Author: Doc. Ing. Jan Minar Ph.D.

Partner: Institute of Physics AVCR

Result:

[1] Sipr, O., Vacka¥, J., Minar, J.: Finite lifetime broadening of calculated X-ray absorption
spectra: possible artefacts close to the edge. Journal Synchrotron Rad., vol. 25, p.523-528,
2018.

[2] H&ausler J.; Niklaus, R.n; Minar J.; Schnick W.: Ammonothermal Synthesis and Optical
Properties of Ternary Nitride Semiconductors Mg-1V-N2, Mn-IV-N2 and Li-IV2-N3 (IV=Si, Ge).
Chem. Eur. J. vol. 24, p. 1686-1693, 2018.

[3] Azam, S.; Irfan, M.; Khan, S.A.; Ali, Z.; Kityk, .V.; Muhammad, S.; Al-Sehemi, A. G.: Doping
induced effect on optical and band structure properties of Sr2Si5N8 based phosphors: DFT
approach. Journal of Alloys and Compounds vol. 771, p. 1072-1079, 2019.

Project: [4]

Contract for cooperation, SML/6100/0039/18, (Solution period 2016-),
Author: Ing. Tomas Krenek Ph.D.

Partner: Institute of Chemical Process Fundamentals AVCR
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Result:

[1] V. Jandova, D. Pokorna, J. Kupcik, P. Bezdicka, T. Kfenek, M. Netrvalova, P.
Cufinova, J. Pola Thermal reactions in mixtures of micron-sized silicon
monoxide and titanium monoxide: redox paths overcoming passivation shells,
Research on Chemical Intermediates, 2018, 44(1), pp 503-516.
https://doi.org/10.1007/s11164-017-3116-7

[) Summary of research and development specialists and academics who are employees of
other research institution with registered office in the Czech Republic and who provably
actively participated on research activities on the Center premises, among which are guest
professors.

Juraj Kosek (VSCHT Praha, 5* 0,1875), Milo§ Marek (VSCHT Praha, 5*0,125), Michal Pribyl
(VSCHT Praha, 4*0,1875), Dalimil Snita (VSCHT Praha, 5*0,125), Petr Koé&i (VSCHT Praha,
5*0,1875), Zdené&k Slouka (VSCHT Praha, 5*0,1875)

Total for 5 let: 5¥1*12-0.1875=59,8125 FTE man/month

4 professors

m) Summary of research and development specialists and adacemics who are foreign
residents and/or employees of foreign research institution with registered seat in abroad,
who provably actively participated on research activities on Center premises.

Doc. Dr. Jan Minar Ludwig-Maxmilians-Universitdt Minchen (LMU), (2015-2016,); 0,2149
FTE/més.

Prof. Ing. Ali H. Reshak Ph.D. Univerzita Basra-Irak pracoval v ramci NPUI v letech 2015-2018.
Uvazek = 3,5*1*12=42 FTE/més.

Ing. Gmitra Martin, Univerzita KoSice, 12*0,25 months.

Total: 45,2149 FTE man/month

n) Summary of local students in master or doctoral study programs who provably actively
participated on research activities on Center premises.

Martina Podivinskd (VSCHT Praha, 3*12), Andra Nistor (VSCHT Praha, 3*12), Jan Dundalek
(VSCHT Praha, 5*12), Ji¥i Vrana (VSCHT Praha, 4,5*12),

Tomas Remi$ (ZCU Plzen, 4*12), David Rieger (ZCU Plzer, 4*12),

Ing. Maté&j Hruska, (ZCU v Plzni, 4*12), Ing. Marek Vostiak, (ZCU v Plzni, 3,5*12),

Ing. Martin Kuéera, (ZCU v Plzni, 3*12), Mgr. Denys Moskal, (ZCU v Plzni, 4*12),

Ing. Eva Smazalovd, (ZCU v Plzni, 3*12), Jan Kubant, (FJFI Praha, 1*12), Petr Vagner,
(Matematicko fyzikdlni fakulta, 1*12), Luka$ Vala, (ZCU v Plzni, 3*1), Mina Zafouri, (ZCU
v Plzni, 0*¥12), Jan Jansa (ZCU v Plzni, 5*1).

Total: 612 man/month

o) Summary of students of foreign universities in master or doctoral study program or their
equivalent, who provably actively participated on research activities on Canter premises.

Tiago Motta Novaes Lopes, Universidade Federal (Rio de Janeiro, Brazilie, 2 mésice),
Ricardo Felipe S.C. Ouving, Universidade Federal (Rio de Janeiro, Brazilie, 3 mésice),
Shaikh Asad Ali Dilawary, (Istanbul Technical University, Turecko, 3 mésice)

Khan Wilayat (Quaid Azam Univerzity Pakistan, 36 mésicl)
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Saleem Ayaz Khan (Hazara univerzity Pakistan, 48 Mésicu)

Sikander (Quaid Azam Univerzity Pakistan, 36 mésic()

Javier Varilas Delgado, Univerzita v Barceloné, 24 mésict),

Alexey Moskovchenko, Tomsk Polytechnic University, Russia, 4 mésice
Total: 156 ¢lovék/months.

p) Summary of research and development specialists and academics employed by other legal
entity acting in applciation field wcho participated on research and development activities of
the Center and on its premises.

Marek Bobak (Membrain s.r.o, 5*0,0625, 2015-2019),

Tomas Gregor (Valeo Vyméniky tepla, k.s., 4*0,125, 2015-2018),
Ing. Jan Klepacek, Ph.D., (LaserTherm, s.r.o., 5*0,5; 2015-2019).
Total: 39,75 man/month

g) Summary of members of team of authors who are employees of subsidy recipient (or
other project participant) and who provably actively participated on research and research
and educational activities in other foreign research institution in the function of research
and development specialist or academic (classified as Bc./Mgr./Ph.D.).

Bc:
J. Kubant - Némecko 24. 2. 2015 - 24. 4. 2015, 2 mésice

Megr.:

L. Loukotova - Sri Lanka 26. 4. 2015 - 22. 6. 2015, 2 mésice

P. Novotny - Stuttgart Némecko - 2. 5. 2016 - 30. 6. 2016, 2 mésice

P. Novotny - SRN, 31. 7.2017 — 1. 9. 2017, Stuttgart, 1 mésic

Jan Dundélek Hochschule Landshut, D, 3 mésice

J. Dunddlek - SRN, 3. 10. 2017 — 16. 12. 2017, Ruhstorf an der Rott, 2 mésice
T. Remis - Dansko, 6. 11. 2017 —7.12. 2017, 1 mésic

Ph.D.:

L. Prusakova - Uppsala Svédsko 1. 1. 2015 - 30. 4. 2015, 3 mésice

M. Netrvalova - Némecko Berlin 18. 1. 2015 - 21. 3. 2015, 3 mésice

P. Calta — Delft, Holandsko, 2015, 2 mésice

R. Medlin —SRN, 31. 10. 2016 — 02. 12. 2016, Mnichov 2 mésice

P. Novak — Svédsko, Uppsala 31. 10. 2016 - 1. 12. 2016, 2 mésice

Saleem Khan - Hazara Univerzity Mansehra Pakistan, 1 mésic

Rajedran - Indie 1. 3. 2015 — 30. 4. 2015, 2 mésice

J. O¢enések - Spanélsko, Univerzita v Barceloné 1. 6. 2017 — 30. 6. 2017, 1 mésic
J. O¢enések - Spanélsko, Univerzita v Barceloné 4. 6. 2018 — 5. 7. 2018, 1 mésic
J.Pocedi¢ -Technische Universitat Braunschweig, Institute of Energy and Process
Systems Engineering, 2 mésice

Threshold Produced since project commencement Implementation (%)
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15 17 113

r) Summary of members of team of authors who are employees of subsidy recipient (or
other project participant) and who provably actively participated on research and research
and educational activities in other local research center in the function of research and
development specialist or academic (classified as Bc./Mgr./Ph.D.).

Ing. Milo$ Svoboda, Ph.D. VSCHT Praha, (2015-2019)
Ing Jaromir Pocedi¢, Ph.D. VSCHT Praha, (2015-2019)
Ing. Jifi Vrana, Ph.D. VSCHT Praha, (2015-2019)

Prof. Ing. J. Sestdk DrSc (FU AVCR, 24 mésic()

Ing. Pavel Holba, CSc (FU AVCR, 12 mésic()

s) Summary of members of team of authors who are employees of subsidy recipient (or
other project participant) and who provably actively participated on research and research
and educational activities in application field of private sector - constantly for at least one
month and maximum six calendar months.

Ing. Milo$ Svoboda, Ph.D. Pin- Flow Energy s.r.o, 3 mésice

8. Summary of changes

Some minor personnel changes occurred due to retirement or change to other workplace
during the project, having no impact on predicted number of specialists in categories D1 and
D2.

During the project another software system had to be leased with specialised modules for
characteristics of chemical reactions and modelling of processes created during formation of
thin layers, and service works had to be paid, which exceeded the estimated value. For these
reasons was during the first year of the project proposed the following:

a) Transfer of funds of total UN from chapter FX (operational costs) in amount of 1.230.000
CZK to the item F4. Costs of supplier’s services.

b) Transfer of funds of total UN from chapter F.3.5 (travel costs) in amount of 750.000 CZK

in the item F4. Costs of supplier’s services.

Item F4 Costs of supplier’s services were increased by 1.980.000 CZK from overall deductible
costs. RO met in 2015 our above requirements related to change of the budget structure.

During further work on the CENTEM+ project some minor changes occurred in the
structure of planned costs however the total annual spending did not exceed the allowed
20% of planned amount of possible item changes. In accordance with these changes all
subsidies annually spent (every project year) were in amount of 26 863 000 CZK and the
project was refinanced up to the planned amount with further public and non-public funds
based on the plan.

All planned activities were accomplished according to plan.
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9. Consumption of recognized cost and public financial support

Recognized Recognized Financial Financial
costs —
Total cost: costs — plan actuall support — plan support —
(CZK thousand) under the ¥ under the actually
consumed
contract contract consumed cost
cost
Personal cost 196 040 196 040 88 220 88 220
Cost of puchase assets 0 0 0 0
Operating cost 19900 20051 8 455 8 889
Travel expenses 6 690 6 957 3010 3010
Costs of publication of 1200 1200 540 540
results and industrial rights
of results
Cost of external contractors 16 130 15712 7 105 6671
services
Additional (overhead) costs 59 990 59 990 26 985 26 985
Total cost 299 950 299 950 134 315 134 315
Public financial support 134 315
Total additional financing — public sources 115173
Total additional financing — non public sources 50 462
Total anused support 0
Total 299 950
Comment

Necessary transfers financial of funds

were commented in the Chapter 8 Summary of

changes. During realization of the project CENTEM+ were minor changes occurred in the
structure of the planned cost according the contract, but the total recognized costs in the
each year does not exceed the permitted 20% of the planned amounts possible changes to

the items.

Total additional financing from non

. . Produced since project Implementation
public sources according plan under the
commencement (%)
contract
45 010 50 462 112
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10. Press release

10.1. Press release in Czech

Program NPUI MSMT umoznil zcela ojedinélou podporu vyzkumnych Center zaruéujici
efektivni vyuziti investic SFEU ve spojeni s evaluaci. V pfipadé projektu CENTEM+ jeho?
FeSitelem bylo NTC (Nové technologie — vyzkumné centrun, ZCU), se jednalo o rozvoj
materidlového vyzkumu. V rdmci projektu bylo publikovano 253 védeckych ¢lank

v impaktovanych ¢asopisech (dle Article Influence Score bylo 30,7% Q1 a 46,2% Q2). Vzniklo
6 udélenych patentu; 7 prototypl; 9 SW a dalSich 35 aplikovanych vysledk( vc. star-up. NPUI
umoznil rozvinout potencial NTC, navazat dal$i mezinarodni spoluprace, rozvoj
kolaborativniho vyzkumu s firmami a dosazeni unikatnich vysledk(. Mezi nejvyznamné;jsi
vysledky, které snesou celosvétové srovnani patfi stend na velkokapacitni tlozZisté elektrické
energie, emisivni barvy pro termografické aplikace, technologie pfipravy tandemového
soldrniho ¢lanku na bazi kfremiku, ovérena technologie pro predbéznou analyzu moznosti
recyklace nikl-kadmiovych akumulator( Zarovou cestou a.j.

10.2. Press release in English

The NPUI program of the MSMT enabled very unique support of research centers
guaranteeing effective use of the EU sturctural investments in conjunction with evaluation.
In the case of the project CENTEM +, where the investigator was NTC (New Technologies -
Research Centre, UWB), was the focus on the development of research of materials. Within
the project 253 scientific articles were published in impacted journals (according to the
Article Influence Score 30.7% Q1 and 46.2% Q2). There were 6 granted patents; 7
prototypes; 9 SW and other 35 applied results incl. start-up. The NPUI has enabled to
develop the potential of NTC, establish further international cooperation, develop
collaborative research with companies and achievement of unique results. Among the most
significant results that can withstand comparable comparisons is the large-scale electrical
energy storage, special emission paints for thermographic applications, technology of
preparation of tandem silicon based solar cells, proven technology for preliminary analyses
of the recyclation of nickel-cadmium accumulators by heat treatment etc.
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