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Introduction

Dear Readers, this publication is the Annual Report for 2018 presented to the general public by the
Faculty of Chemical Technology, University of Pardubice in compliance with Act No. 111/1998 Coll. on
Higher education institutions and on amendment to some acts. In this Report, the Management of the
Faculty presents significant activities and results of the Faculty in the context of the University of
Pardubice, in the framework of Czech and international education, and in terms of scientific and
research activities.



1. Structure of the Faculty Bodies

1.1 Faculty Management

Dean: prof. Ing. Petr Kalenda, CSc.

Vice-Deans: prof. Ing. Petr Némec, Ph.D.
(Vice-Dean for Education)

prof. Ing. Petr Mosner, Dr.
(Vice-Dean for Research)

prof. Ing. Karel Ventura, CSc.
(Vice-Dean for Internal and External Aftairs)

Secretary of Faculty: Ing. Martin Sprync



1.2 Departments and Institutes of the Faculty

Departments and Institutes

Department of General and Inorganic Chemistry (KOAnCh)
Head of Department: prof. Ing. Zdenék Cernosek, CSc.

Institute of Organic Chemistry and Technology (UOChT)
Head of Institute: prof. Ing. Milo$ Sedlak, DrSc.

Department of Analytical Chemistry (KAICh)
Head of Department: prof. Ing. Karel Ventura, CSc.

Department of Biological and Biochemical Sciences (KBBV)
Commissioned Head of the Department:  prof. Ing. Alexander Cegan, CSc.

Department of Physical Chemistry (KFCh)
Head of Department: prof. Ing. Jifi Malek, DrSc.
prof. Ing. Libor Capek, Ph.D. (from 1. 2. 2018)

Institute of Chemistry and Technology of Macromolecular Materials (UChTML)
Commissioned Head of the Institute: Ing. David Vesely, Ph.D.

Institute of Environmental and Chemical Engineering (UEnviChI)
Head of Institute: prof. Ing. Petr Mikulasek, CSc.

Department of Economy and Management of Chemical and Food Industry (KEMCh)
Head of Department: prof. Ing. Hana Lostakova, CSc.
Commissioned Head of the Department:  Ing. Jan Vavra, Ph.D. (from 1. 8. 2018)

Department of Inorganic Technology (KANT) 5
Commissioned Head of the Department:  prof. Ing. Petra Sulcova, Ph.D.

Institute of Applied Physics and Mathematics (l'.!AFM)
Head of Institute: prof. Ing. Cestmir Drasar, Dr.

Department of Graphic Arts and Photophysics (KPF)
Head of Department: prof. Ing. Petr Némec, Ph.D.

Institute of Energetic Materials (UEnM)
Commissioned Head of the Institute: doc. Ing. Milos Ferjencik, Ph.D.

Center of Materials and Nanotechnologies (CEMNAT)
Head of Center: prof. Ing. Miroslav VIcek, CSc.

Join Laboratory of Solid State Chemistry (SLChPL)
Commissioned Head of the Laboratory: doc. Ing. Eva Cernoskova, CSc.
Centers

University Ecological Center
Head of Center: prof. Ing. Petr Mikulasek, CSc.



1.3 Academic Senate of FChT

Chairman: doc. Ing. Martin Adam, Ph.D.

Board: doc. Ing. Martin Adam, Ph.D.
Ing. Ales Eisner, Ph.D.
Ing. Lada Dubnova

Members: doc. Ing. Martin Adam, Ph.D.
prof. Ing. Libor Capek, Ph.D.
prof. Ing. Cestmir Drasar, Dr.
Ing. Lada Dubnova
Ing. Ales Eisner, Ph.D.
doc. RNDr. Jana Holubova, Ph.D.
Bc. Jan Hrabovsky
prof. Ing. Roman Jambor, Ph.D.
Ing. Patrik Parik, Ph.D.
Ing. Jan Podlesny (to 1. 11. 2018)
Ing. Marek Smolny (from 1. 1. 2018)
Ing. Pavel Simon
Ing. Martina Spryncova (from 5. 11. 2018)
Ing. David Vesely, Ph.D.
prof. Ing. Jaromir Vinklarek, Dr.
doc. Ing. Tomas Weidlich, Ph.D.



1.4 Scientific Board of FChT

Chairman: prof. Ing. Petr Kalenda, CSc., dean of the Fakulty of Chemical-Technology

Intermal Members: prof. RNDr. Zuzana Bilkova, Ph.D.
prof. Ing. Alexander Cegan, CSc.
prof. Ing. Zdenék Cernosek, CSc.
prof. Ing. Cestmir Drasar, Dr.
prof. Ing. Radim Hrdina, CSc.
prof. Ing. Pavel Jandera, DrSc.
prof. Ing. Petr Kalenda, CSc.
prof. Ing. Jifi Kulhanek, Ph.D.
prof. Ing. Petr Lostak, DrSc.
prof. Ing. Hana Lost'akova, CSc.
prof. Ing. Jifi Malek, DrSc.
prof. Ing. Petr Mikulasek, CSc.
prof. Ing. Petr Mosner, Dr.
prof. Ing. Petr Némec, Ph.D.
prof. Ing. Ales Rdzicka, Ph.D.
prof. Ing. Milo$ Sedlak, DrSc.
doc. Ing. Ladislav Svoboda, CSc.
prof. Ing. Ladislav Tichy, DrSc.
prof. Ing. Karel Ventura, CSc.
prof. Ing. Svatopluk Zeman, DrSc.

External Members:

Dr. Ing. Petr AntoS, Ph.D., EURING, EurChem.  Technopark Kralupy UCT Prague, Kralupy nad

Vitavou

Ing. Jana Bludska, CSc. Institute of Inorganic Chemistry of the Czech
Academy of Sciences

doc. RNDr. Jifi Dostal, CSc. FLKR TomasB Bata University in Zlin

prof. Ing. Jifi Hanika, DrSc. Institute of Chemical Process Fundamentals of
the Czech Academy of Sciences

prof. Ing. Jaromir Havlica, DrSc. FCH Brno University of Technology

prof. Ing. AleS Helebrant, CSc. Vice-dean FCHT UCT Prague

Ing. Josef Liékg director Synthesia, a. s., Pardubice

prof. Ing. Jan Sajbidor, DrSc. dean FCHPT, Slovak University of Technology

y in Bratislava
prof. Ing. Vaclav Svorcik, DrSc. FCHT UCT Prague
Ing. Josef Tichy, CSc. director Explosia, a. s., Pardubice



1.5 Study Programme Board

The chairman, the vice-chairman and members were appointed on 26. 4. 2018.

Chairman: prof. Ing. Némec Petr, Ph.D.
Vice-chairman: prof. Ing. Mikulasek Petr, CSc.
Members: prof. RNDr. Bilkova Zuzana, Ph.D.

prof. Ing. Capek Libor, Ph.D.
prof. Ing. Cernosek Zden€k, CSc.
doc. Ing. Cervenka Libor, Ph.D.
doc. Ing. Ci¢manec Pavel, Ph.D.
doc. Ing. Fischer Jan, CSc.

doc. RNDr. Holubova Jana, Ph.D.
prof. Ing. Hrdina Radim, CSc.
doc. Ing. Imramovsky Ales, Ph.D.
doc. Ing. Jalovy Zdenék, Ph.D.
prof. Ing. Kalenda Petr, CSc.
prof. Ing. Kalendova Andréa, Dr.
prof. Mgr. Kand’ar Roman, Ph.D.
doc. Ing. KrejCova Anna, Ph.D.
prof. Ing. Mosner Petr, Dr.

prof. Ing. R{zicka Ales, Ph.D.
prof. Ing. Sedlak Milos, DrSc.
prof. Ing. Sulcova Petra, Ph.D.
doc. Ing. Tetfevova Libéna, Ph.D.
Ing. Vesely David, Ph.D.



1.6 Advisory Bodies of the Faculty Management
Advisory Bodies of the Faculty Management

Pedagogical committee

Chairman: prof. Ing. Petr Némec, Ph.D., Vice-Dean for Education
Secretary: Ing. David Vesely, Ph.D., commissioned to lead of UChTML

Members: doc. Ing. Petra Bajerova, Ph.D., KAICh
prof. Ing. Alexander Cegan, CSc., commissioned to lead of KBBV
prof. Ing. Cestmir Drasar, Dr., head of UAFM
doc. Ing. Roman Jambor, Ph.D., KOANCh
Ing. Bohumil Jasurek, Ph.D., KPF ]
prof. Ing. Petr Mikulasek, CSc., head of UEnviChI
prof. Ing. Milo$ Sedlak, DrSc., head of UOChT
Ing. Jan Vavra, Ph.D., KEMCh

Disciplinary committee

Chairman: prof. Ing. Petr Némec, Ph.D., Vice-Dean for Education

Members: prof. Ing. Alexander Cegan, CSc., commissioned head of KBBV
Ing. David Vesely, Ph.D., commissioned to lead of UChTML
Lada Dubnova, student

Pavla Palhounova, student
Ing. Jitka Klikarova, student

Investment committee

Chairman: prof. Ing. Petr Mosner, Dr., Vice-Dean for Research

Members: representatives of all departments and institutes

FChT committee for excess and unusable property management and
precious metals write-off

Chairman: Ing. Martin Sprync, Faculty secretary

Members: doc. Ing. Petra Bajerova, Ph.D., KAICh .
Ing. David Vesely, Ph.D., commissioned to lead of UChTML
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2. Study and Educational Activity

2.1 Full-time and Part-time Study Programmes (Fields of Study)

The current study programmes at FChT include 8 bachelor’s degree programmes, 6 follow-up master’s
degree programmes, and 7 doctoral degree programmes; in total, the Faculty has 41 fields of study.
In the academic years 2017/2018 and 2018/2019, the following accredited study programmes were

available:

Name of study programmes Name of study branches Standard length of study | Code KKOV
(years
Bc. N-Mgr. | Ph.D.
B3912 Special Chemical and Clinical Biology and Chemistry 3 3901R017
Biological Programmes | Laboratory Assistant 3 5345R020
B3441 Graphic Arts and Graphic Arts and Printing 3 3441R001
Printing Technology Technology
B2807 Chemical and Process | Environment Protection 3 1604R007
Engineering Economy and Management of 3 2807R015
Chemical and Food Industry
B2802 Chemistry and Chemistry and Technical Chemistry 3 2802R011
Technical Chemistry
B2901 Chemistry and Evaluation and Analysis of 3 2901R003
Technology of Foodstuffs
Foodstuffs
B2829 Inorganic and Inorganic Materials 3 2808R023
Polymeric Materials Polymeric Materials and Composites 3 2808R024
B2830 Farmacochemistry and | Farmacochemistry and Medicinal 3 2801R021
Medicinal Materials Materials
B2831 Surface Protection of Surface Protection of Building and 3 2808R025
Building and Construction Materials
Construction Materials
N3441 Graphic Arts and Graphic Arts and Printing 2 34417001
Printing Technology Technology
N3912 Special Chemical and Analysis of Biological Materials 2 39017001
Biological Programmes | Bioanalyst 2 14067011
N2901 Chemistry and Evaluation and Analysis of 2 2901T003
Technology of Foodstuffs
Foodstuffs
N2807 | Chemical and Process | Economy and Management of 2 2807T015
Engineering Chemical and Food Industry
Chemical Engineering 2 28077004
Environment Protection 2 16047007
N2808 Chemistry and Inorganic Technology 2 28017001
Technology of Chemistry and Technology of Paper 2 2808T015
Materials and Pulp
Material Engineering 2 39117011
Organic Coatings and Paints 2 28087022
Technology of Organic Specialities 2 28017007
Technology of Polymers 2 2801T009
Manufacturing and Processing
Theory and Technology of 2 2801T010
Explosives
Fibres and Textile Chemistry 2 2806T003
N1407 Chemistry Analytical Chemistry 2 14037001
Inorganic ane Bioinorganic 2 14017001
Chemistry
Organic Chemistry 2 28021003
Technical Physical Chemistry 2 280271010
P1418 Inorganic Chemistry Inorganic Chemistry 4 1401v002
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P1421 Organic Chemistry Organic Chemistry 4 1402Vv001
P1419 Analytical Chemistry Analytical Chemistry 4 1403v001
P1420 Physical Chemistry Physical Chemistry 4 1404v001
P2832 Chemistry and Inorganic Technology 4 2801V001
Chemical Technology  'Organic Technology 4 2801v003
P2833 Chemistry and Surface Engineering 4 2808v027
Technology of Chemistry and Technology of 4 2808V003

Materials Inorganic Materials
Engineering of Energetic Materials 4 2808V035
P2837 Chemical and Process | Chemical Engineering 4 2807V004
Engineering Environmental Engineering 4 3904V005

2.2 Numbers of Students in Bachelor’s, Master’s and Doctoral Degree

Programmes

The numbers of students of the Faculty (always as of 31 October of the relevant year) are shown in
the tables and graphs below. The letter cindicates international students.

Development of the overall number of students at FChT

Year 2007 2008 2009 2010 2011 2012
Number of students | 1616+54c | 1718+69c | 1895+83c | 2058+91c | 2124+91c | 2047+82c
Year 2013 2014 2015 2016 2017 2018
Number of students | 1975+95c | 1840+106c | 1542+115c | 1377+137c | 1353+147c | 1276+150c
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Development of the overall number of students at FChT between 2007 and 2018
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Numbers of students by type of study

Form and degree
of study 2013/14 | 2014/15 | 2015/16 2016/17 2017/18 2018/19
Students with Czech
citizenship 1975 1840 1542 1377 1353 1276
Foreign students 95¢ 106c¢ 115¢ 137c¢ 147c¢ 150
Total students 2070 1946 1657 1514 1500 1426
Full-time study
Bachelor’s programmes 1276+52c | 1226+62c | 1040+80c 875+95c 857+99c 841+99c
Master’s programmes 418+13c 381+9c 315+5c 326+14c 332+22c 278+27c
Total Full-time study 1694+65c | 1607+71c | 1355+85c | 1201+109c | 1189+121c | 1189+121c
Combined studies
Bachelor’s programmes 69+3c 34+1c 4+0c 2+0c 1+0c 1+0c
Master’s programmes 5 0 0 0 0 0
Total combined
studies 74+3c 34+1c 4+0c 2+0c 1+0c 1+0c
Doktoral programmes | 207+27c | 199+34c ‘ 183+30c ‘ 174+28c ‘ 163+26¢C | 156+24c

Number of full-time students by study programmes

2016/2017 2017/2018 2018/2019
Study programme

Bc* M* Bc M Bc M
Chemistry and Chemical Technology 133+6¢ - 124+3c - 116+4c -
Chemistry and Technology of Foodstuffs 86+9c 42+0c 85+13c | 35+0c | 104+14c | 24+2c
Graphic Arts and Printing Technology 58+6¢C 16+5c 45+1c | 204+9c 44+3c 21+5c
Special Chemical and Biological Programmes 350+34c | 73+2c | 353+41c | 82+6¢ | 360+44c | 65+6¢C
Chemical and Process Engineering 89+4c - 74+3c - 64+3c -
Ecology and Environment Protection - - - -
Farmacochemistry and Medicinal Materials 118+35c - 127+37c - 96+30c -
e o 1409 6 oo | - | uee | - | e | -
Inorganic and Polymeric Materials 33+1c - 38+1c - 41+1c -
Chemical and Process Engineering - N2807 41+1c - 43+1c 38+2c
ﬁggggstry and Technology of Materials - 84+4c ) 7745¢ 64-+6¢
Chemistry - N1407 70+2c - 75+1c 66+6C
Total 1201+109c 1189+121c 1119+126¢c

*) Bc — Bacheolor’s, M - Master’s
Development of the number of students in doctoral degree programmes at FChT

Year 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13
Number of students 259 255 260 248 250 234
?o;'o';‘ber of doctoral 15,5 14,3 13,1 11,5 11,3 11,0
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Year 2013/14 | 2014/15 | 2015/16 | 2016/17 | 2017/18 | 2018/19
Number of students 234 233 213 202 189 180
Number of doctoral 11,3 11,9 12,8 13,3 12,6 12,6
(%)

In 2018 the proportion of doctoral degree students was above 10% of the total number of students at
FChT. Their current proportion is 12.6%.

300

250

200

150

100

Number of students in DDP

50

Year

Number of students in doctoral degree programmes at FChT between 2007 and 2018

Number of students at FChT by regions

The largest number of students are from Pardubice and Hradec Kralové Regions. A positive fact is that
FChT is also chosen by students from the Vysocina and Central Bohemian Regions, in addition to the
traditional catchment area of Moravia. A significant proportion of the total number of students is

represented by foreigners (bar Others). The following figure shows the geographical distribution of
students at FChT by regions.
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Pardubice {11 362
Hradec Kralové | 274
Others [N 165
Central Bohemian | 119
Vysocina | 106
Moravian-Silesian [N g7
Olomoucky | 75
South Moravian (IS 72
Zlin NI 45
Liberec (I 37
Usti nad Labem |[mmmmm 33
Prague (I 26
South Bohemian [l 20
Plzerr [ 13
Karlovy Vary [l 5

0 50 100 150 200 250 300 350 400

Number of students at FChT

Number of students at FChT by Regions (as of 31 October 2018)

2.3 Newly Admitted Students

In 2018 the Faculty was active in attracting secondary school students. The Faculty addressed
potential applicants at various events, in the radio, press, internet (higher education exhibitions
Gaudeamus in Brno and Prague, Akadémia in Bratislava, Open Days, Chemical Olympiad, Science and
technology festival AMAVET, Chemical contest Chemiklani, advertisements in press, promotion
through the radio, information on web pages and social networks, presentations in secondary schools,
etc.)

Open Days

On 10 January 2018, a total of 74 secondary school students gathered in room C1 in the Faculty
building in Studentska 573. The Dean of the Faculty provided the applicants with the basic information
about the study, study programmes and fields of study offered by the Faculty, and about the
conditions of the admission proceedings and opportunities for international study under the
ERASMUS+ Programme. Short presentations were also given by the representatives of the
departments located outside the main building. After the joint session the students had a chance to
visit selected departments and institutes; some of them took the opportunity to talk to teachers
specialized in fields that they wanted to pursue at FChT.

This Open Day was attended by 36 students from grammar schools and 38 students from other
secondary schools. The second Open Day, which was reserved for students from SPSCH Pardubice
and SPSPT Pardubice, took place on 11 January 2018 and was attended by 70 students. The third
Open Day took place on 7 February 2018. This Open Day was attended by 65 students from grammar
schools and 87 students from other secondary schools.

Search for talented students

The Faculty has in place a long-term programme aimed at searching for talented students and
secondary school applicants. In 2018 FChT supported the Festival of science and technology for
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children and youth in the Pardubice Region called AMAVET by awarding the best
achievements in chemistry and promise of scholarship for award-winning secondary school students.
The district round of the contest took place on 15 February 2018 at the High School of Chemistry
Pardubice. The regional round of the contest took place from 8 to 9 March 2018 at the IDEON
Exhibition Center in Pardubice. The awards were presented by the Dean of the Faculty of Chemical
Technology Prof. Ing. Petr Kalenda, CSc. The aim and mission of the AMAVET festival is to encourage
talented elementary school children and especially secondary school students to discover and develop
their creative skills through specific scientific and technical projects. FChT has in place a long-term
programme focused on identifying and acquiring these talented students for study of chemistry at
FChT.

The Dean’s award in the Secondary school student category was presented to:

1st place
Jitka Diviskova
SPSCH Pardubice

2nd place
Martin Kloz
SPSCH Pardubice

Miroslav Jirasek
SPSCH Pardubice

3rd place

Lenka Bauerova
Gymnazium A. Jiraska, Litomysl

Filip Marek
Gymnazium a Stfedni odborna Skola Prelouc
Lenka Storozenkova
SPSCH Pardubice
The Dean’s award in the Junior category was presented to:

Adéla Dvorakova, Aneta Dvorakova
Gymnazium Vysoké Myto

Jakub Napravnik
Elementary school Jindficha Pravecka Vyprachtice

Viktorie Eichlerova, Gabriela Vaviinova
Elementary school Zavodu miru, Pardubice

Nikola Splichalova, Daniel Klement
Elementary school Litomysl

Véra Malkova, Veronika Kopecka

Elementary school Pardubice - Polabiny, npor. ElidSe 344

Another important promotional event organized by the Faculty aimed at attracting talented students
for study at FChT is the Chemical Olympiad. The Chemical Olympiad is a traditional contest for
grammar school students (A, B) and students of chemical vocational schools (E) who in addition to
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curricular chemistry want to improve in the field that they want to study after graduation from
secondary school. In 2018 the Faculty hosted the regional rounds of the Chemical Olympiad for the
Pardubice and Hradec Kralové Regions. On 12 May 2018 the contest was held for categories B and E
(intended for penultimate years of secondary schools), involving 39 contestants; on 7 December 2018
the contest was held for category A (last years of grammar schools), involving 18 competitors.

In 2018 the Faculty supported the third year of a chemical contest Chemiklani. This is a one-day
contest for 3 to 5-member teams of secondary school students interested in chemistry. Regarding the
huge interest the contest was divided into two categories — category B for younger contestants
(secondary school students in grades 1 and 2) and the top category A for secondary school students
from all grades. The teams solve a set of theoretical tasks during a specific time period. The team that
resolves the highest number of tasks during two hours is the winner. The third year of the contest (9
February 2018) involved over 60 teams from secondary schools not only from the Czech Republic but
also Slovakia. The winning team was from Gymnazium Budg&jovicka, Praha 4 (#nwm :]), the second
team was from Gymnazium Brno, tfida Kapitana JaroSe (Fakt silnej pufr) and the third team was from
Gymnazium Jirovcova, Ceské Budéjovice (Prohibidibadidadijo). The winning teams received awards
from the Dean of FChT including presents and scholarship, which will be granted if they enrol for
study at the Faculty.

In the long-term, the Faculty has supported the Students’ Professional Activities (SPA). Teachers
from the Faculty have led a number of students’ SPA projects that were among the best both in
regional and national rounds. Academic staff and postgraduate students from the Faculty have been
actively involved in scientific training of secondary school students, who work on their competition
projects using modern instrumentation. In this way, young researchers get involved in scientific
activities. The interest of secondary school students in developing their projects at FChT is increasing.

The Faculty of Chemical Technology together with other faculties of the University of Pardubice
organize an educational scientific road-show called Science and technology in school yards. For
several years, employees and students have visited numerous school yards with this extremely
popular event. Students are involved in experiential workshops, the purpose of which is to show the
world of modern technology and to present technical and scientific disciplines in a playful and
entertaining form and encourage or improve the interest of young people in technical and scientific
disciplines. In 2018, the employees of the Faculty visited elementary schools in Lanskroun and
Kamenicky, Primary school and practical school Svitani, and Children’s home in Pardubice.

The staff and students of the Faculty were actively involved in the Young Researchers’ Night
(27 March 2018), which was prepared by the University of Pardubice in cooperation with the East
Bohemia Museum Pardubice and other partners. A mysterious night with curiosities from the world of
science, full of alchemy, magic and play, various experiments and experiential workshops took place
directly at the Pardubice Castle and lasted until midnight. An interesting programme with various
experiential workshops and stops showed the world of modern science and technology in an
interactive, popular and educative way. The event was intended for all those who are curious
irrespective of their age — children, young people, parents, grandparents, citizens, but also schools,
interest groups, and other people.

The Faculty of Chemical Technology also took part in the traditional Science and Technology Fair
which took place in the center of Pardubice on 14 June 2018. Scientists and university students had
their scientific festival including educative and experiential stands and demonstrations at Pernstynské
Square in the historical center of the city. All participants irrespective of age had the opportunity to
experience science, technology and various scientific experiments and principles.

In the week from 27 August to 31 August 2018, a total of twenty children from Pardubice and its
surroundings became university students and by means of Day Camps participated in a special
holiday programme at selected faculties of the University of Pardubice. The Faculty of Chemical
Technology prepared an interesting and entertaining programme for the participants. The children had
the opportunity to experience the atmosphere of the laboratories, lecture rooms, try out the work of
scientists and experts, and learn about a number of interesting tasks and experiments.
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The Faculty of Chemical Technology is a traditional participant in the higher education and lifelong
learning exhibition Gaudeamus in Brno (23 October to 26 October 2018) and in Prague (23 January
to 25 January 2018). The purpose of the exhibitions is to provide the maximum possible amount of
information about university education to students and graduates from secondary schools, higher
vocational schools, students and graduates from bachelor’s degree programmes, and those who are
interested in lifelong learning. The representatives of the Faculty at the University of Pardubice stand
provided detailed information about the study and admission exams, handed out a number of printed
materials relating to the study, and informed about the Faculty by means of various presentations.
The University stand was attended by thousands of secondary school students including their
teachers, educational counsellors, and representatives of other universities. In addition to providing
information about the study, the University had several interactive stands. Through specific practical
examples, enthusiastic employees and students persuaded potential applicants that the study of
chemical fields was more than interesting.

The Faculty has regular presentations at the educational exhibition Akadémia Bratislava, which
took place from 9 to 11 October 2018. The 22nd year of the exhibition presented a total of 66
universities of which 30 were from abroad. Secondary school students showed great interest in the
exhibition, which was attended by more than 7,000 visitors. Especially in the morning hours the
exhibition grounds were crowded. The representatives of the Faculty provided secondary school
students and educational counsellors with information about the Faculty, admission proceedings,
accommodation, boarding, and student life in Pardubice. The exhibition also included demonstrations
of simple chemical tasks.

In 2018, the Faculty supported the 11th year of Search for the best young chemist, and is the
traditional sponsor of this event. The awards were presented at a ceremony on 4 April 2018 by the
Dean of the Faculty of Chemical Technology Prof. Ing. Petr Kalenda, CSc. As in previous years, the
2018 contest took place in four categories. The best young chemist was the one with the best results
in the test part, which consisted of two rounds. The second category was the project part, which was
intended for whole classes. The task for the competitors was to develop a project according to the
instructions given by the High School of Chemistry Pardubice. The winning project was announced at
the ceremony on 4 April 2018. The best chemistry teacher was also announced. This was the teacher
whose students achieved the best results in the test part. The next category was the best elementary
school with the most successful young chemists. The organizer of the contest “Search for the best
young chemist” is the High school of Chemistry Pardubice and the Pardubice Region. The general
partner of the competition is the Faculty of Chemical Technology, University of Pardubice.

In 2018, the Faculty of Chemical Technology, University of Pardubice in cooperation with the
Association of Chemical Industry of the Czech Republic hosted the jubilee 6th year of the national
final of the contest Search for the best young chemist of CR. The final involved the best 39
competitors from all regions of the Czech Republic. These were finalists who succeeded in the school,
district and regional rounds of the contest. In total, the contest involved more than 15,000 ninth
graders. The national round took place on 12 June 2018 at FChT in Pardubice. The guarantors of the
contest were the Dean of FChT Prof. Ing. Petr Kalenda, CSc. and Director of SCHP CR Ing. Ivan
Soucek, Ph.D. The Dean of FChT awarded the best five young chemists with scholarships, which they
will be granted if they enrol for study at the Faculty.

The Dean’s award in the national final of the contest “"Search for the best young chemist of
CR" was presented to competitors in the 1st to 5th place.

1st place
Tomas Brablec, Elementary school Letovice.

2nd place .
Tomas Bobek, Elementary school Safafikova,Valasské Mezifici.

3rd place
Aneta Piklova, Elementary school J. A. Komenského, Blatna.
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4th place
Jana Lelkova, Elementary school Pohorska, Odry.

5th place
Vit Pavlik, Elementary school Wolkerova, HavlickGv Brod

Regarding the fact that students’ success is largely affected by those who teach them, the teachers of
the first three students were awarded as well: RNDr. Hana Necasova, Elementary school Letovice,

Mgr. Jana Veseld, Elementary school Safafikova, Valasské mezifi¢i, and Mgr. Petra KareSova,
Elementary school J. A. Komenského, Blatna.

In 2018, the Faculty was actively involved in popularization of chemistry among the general public in
order to support young people’s interest in chemistry and its study. Chemistry popularization was also
part of the traditional university students’ May Celebration that took place in Pardubice from 11 to
12 May 2018.

In 2018 the Faculty became the partner of Children’s Super Day (2 June 2018), whose 17th year
took place on the Pardubice racecourse. The employees of the Faculty prepared a varied and
interesting programme with demonstrations of chemical magic.

Examples of chemical experiments with a focus on everyday chemistry were presented during The
Researchers’ Night (5 October 2018) at the University of Pardubice. The Researchers’ Night is one
of the biggest Europe-wide projects, the purpose of which is to present science and scientific issues to
the general public.

The University of Pardubice enriched the programme of the Sports Park Pardubice (11-
19 August 2018). The visitors enjoyed a special popular-educational programme with attractive and
interactive scientific and technical demonstrations. At the experiential SCIENCE POINT young
scientists and students showed the visitors the world of modern science and through playful and
educative demonstrations presented various world curiosities, and gave the visitors chemical quizzes.

Students’ scientific professional activities at the Faculty of Chemical
Technology

Students’ scientific professional activities (SSPA) are intended for students in bachelor’s and follow-up
master’'s degree programmes at the Faculty of Chemical Technology, the purpose of which is to
engage students in research and scientific activities beyond the scope of their study. The departments
and institutes of the Faculty offered positions of assistant researchers and organized a students’
scientific conference.

SSPA is a significant form of students’ preparation through which they learn to present the results of
their work, develop scientific and professional skills and improve their argumentation abilities,
presentation skills, and scientific writing. The obligation of a student involved in SSPA is participation
in a students’ scientific conference and publication of a 6-page paper in the conference proceedings.
The fifth year involved 34 students from 12 departments of the Faculty. On 11 June 2018 the papers
were publicly presented by means of a short presentation. The presentation also included a scientific
debate.

Members of the board who judged the quality of the presentations were satisfied both in terms of
content and formal aspects of the presentations. Students demonstrated their unquestionable qualities
for their current and future scientific work. Another positive aspect was the involvement of students
from nearly all grades. This fact contributed to the diverse nature and attractiveness of the whole
event.
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Admission proceedings

The admission proceedings for study in bachelor's degree programmes for the academic year
2018/2019 took place in two rounds. The date for submission of applications for “Chemistry and
Technical Chemistry”, “Chemistry and technology of foodstuffs”, “Graphic Arts”, “Inorganic and
Polymeric Materials”, “Chemical and Process Engineering”, “Pharmacochemistry and Medicinal
Materials”, “Surface Protection of Building and Construction Materials”, and “Special Chemical-
Biological Disciplines” was 31 March 2018.

Regarding the fact that during the first round of the admission proceedings the capacity of some
bachelor’'s degree programmes was not achieved, the second round was announced with the
application submission date 12 August 2018. The second round of the admission proceedings was
based on the evaluation of the applicants’ academic achievement at secondary school — the applicants
were ranked in order and admitted for study according to available capacity of relevant study
programmes.

The application submission date for the follow-up master’s degree programmes was 31 July 2018. The
admission proceedings was performed from 4 September 2018 to 5 September 2018. The admission
exam was carried out by means of an oral interview with the applicants. The application submission
date for the doctoral degree programmes was 30 April 2018. The admission exam was carried out by
means of an oral interview on 12 June 2018. The results of the admission proceedings are
summarized in the following table.

Full-time form of study — bachelor’s degree programmes

Study programme Number of Admitted Admitted Admitted Enrolled
registered I. round II. round total

Chemistry and Chemical 106 65 15 80 58

Technology

Chemistry and Technology of

Foodstuffs 124 75 18 93 59

Special Chemical and Biological 3 333 ) 333 173

Programmes

Graphic Arts and Printing 48 29 6 35 27

Technology

Che_mlcal_and Process 76 35 17 52 38

Engineering

Farmapochemstry and Medicinal 181 104 36 140 63

Materials

Surface Protection of Building

and Construction Materials 15 8 3 1 9

Inorga'mlc and Polymeric 40 24 2 26 14

Materials

Total 1033 673 97 770 441
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Full-time form of study — master's degree programmes

Study programme Number of Admitted Admitted Admitted Enrolled
registered without with an total
entrance entrance
exams exams
Special Chemical and Biological 71 7 45 52 29
Programmes
Graphic Arts and Printing Technolog 10 9 9 9
Chemistry 55 18 29 47 37
Chemical and Process Engineering 20 18 18 17
Chem!stry and Technology of 45 24 12 36 34
Materials
Chemistry and Technology of
Foodstuffs 22 16 16 12
Total 223 49 129 178 138

Development of the number of newly enrolled students in the first year of bachelor’s and
follow-up master’'s degree programmes

Newly enrolled students in the first year of bachelor’s
and follow-up master’s degree programme

800
700
600
500
400
300
200

100

Year 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13
Registered 1366+29c 1541+32c 1744+57c 1888+58c¢ 1829+50c 1674+66¢C
Admitted 1221+26¢ 1304+31c 1489+53c 1174+11c 1284+29c 1245+49c
Newly enrolled 768+21c 829+18c 897+35c 938+32c 910+18c 830+30c
Year 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19
Registered 1610+72c 1466+91c 1317+121c 1262+164c 1151+132c 1107+149c
Admitted 1176+55¢ 1115+64c 1005+89c 916+116¢ 858+89c 838+110c
Newly enrolled 777+35c 682+37c 601+48c 563+57c 516+51c 521+58c
1000

Development of the number of newly enrolled students in the first year of bachelor’s and follow-up
master’s degree programme between 2007 and 2018
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Registered and newly enrolled students in full-time doctoral degree programmes

Number of . . Admitted

Study programme registered Admitted examination total Enrolled

Inorganic Chemistry 1 1 1 1

Analytical Chemistry 13 12 13 13

Physical Chemistry

Organic Chemistry

Che_mlcal_and Process 5 5 5 5

Engineering

Chemistry and Chemical 3 3 3 2

Technology

Chem_lstry and Technology of 12 11 11 10

Materials

Total 39 36 37 35
Registered and newly enrolled students in part-time doctoral degree programmes

Study programme '::9'?52::;: Admitted examination Adtr::;tled Enrolled

Inorganic Chemistry - - - -

Analytical Chemistry 3 3 3 3

Physical Chemistry - - - -

Organic Chemistry - - - -

Chemical and Process 4 4 4 4
Engineering

Chemistry and Chemical
Technology

Chemistry and Technology of

Materials 4 2 2 2

Total 11 9 9 9

770 applicants were admitted in full-time bachelor’s degree programmes. 178 applicants (a total of
948) were admitted in follow-up master’s degree programmes. A total of 46 students were admitted in
both full-time and part-time doctoral degree programmes. In the academic year 2018/2019, a
total of 994 students were admitted, of whom 623 enrolled for study.

Preparatory courses

Before the beginning of regular classes in the winter semester of the first year of the bachelor’s
degree the Department of General and Inorganic Chemistry together with the Institute of Applied
Physics and Mathematics hold the so-called “Introduction in the study” in “General and inorganic
chemistry” and “Mathematics”. The course focuses on acquiring and maintaining the basic chemical
skills, such as the chemical nhomenclature, solution of chemical equations, amount of substance and
preparation of solutions with defined concentration, revision of the knowledge of mathematical
operations corresponding with secondary school mathematics. The level and difficulty of the course is
designed in a way to allow students to cope with the learning content of these two subjects in
theoretical as well as practical seminars. In 2018, this course was available for the applicants for study
at the Faculty of Chemical Technology.
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2.4 Numbers of Graduates from Bachelor’s, Master’s and Doctoral
Degree Programmes

Numbers of graduates by type of study in previous years

Type of study 2007 2008 2009 2010 2011 2012
Bc. 209 200 166 191 243 250
Mgr. 38 25 36 35 34 47
Ing. 95 129 139 104 103 106
Ph.D. 34 36 28 41 17 21
Total 376 390 369 371 397 424
Note: Bc. - Bachelor’s, Mgr. and Ing - Master’s, Ph.D. - Doctoral

Type of study 2013 2014 2015 2016 2017 2018
Bc. 260 223 209 232 208 176
Mgr. 36 30 38 23 24 43
Ing. 114 149 146 116 98 121
Ph.D. 29 29 27 19 26 32
Total 439 431 420 390 356 372

The numbers in the table correspond with Statement V 12-01 for the period from 1 January to 31 December of the relevant
year

Numbers of graduates from doctoral degree programmes by year

Graduates Ph.D. 2007 2008 2009 2010 2011 2012
Number 37 35 34 37 22 23
Graduates Ph.D. 2013 2014 2015 2016 2017 2018
Number 26 24 31 20 23 35

The numbers of graduates are specified for the period from 1 November to 31 October of the relevant year

450
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200
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100
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Numbers of graduates Bc., Mgr., Ing., Ph.D.

Numbers of graduates Bc., Mgr., Ing. and Ph.D. between 2007 and 2018
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Graduates from doctoral degree programmes in the period from 1 November to

31 October of the following year

Number of graduates

Study programme

2013/14 2014/15 2015/2016 | 2016/2017 2017/18
Inorganic Chemistry 3 1 4 3 1
Organic Chemistry 3 1 1 4 2
Analytical Chemistry 3 11 7 5 9
Physical Chemistry 3 - - 2 1
Chemistry and Chemical Technology 4 4 4 3 -
Chemistry and Technology of ) ) ) ) )
Environmental Protection
Chemical and Process Engineering 5 5 1 9
Chemistry and Technology of Materials 3 9 5 13
Total 24 31 20 23 35

The research projects of the departments and institutes also involved a number of postgraduate
students, because the topics of their dissertations were based on the issues addressed at these
departments and institutes. Postgraduate students are included in research teams and actively
contribute to the scientific and research results of the Faculty. Between 2005 and 2018, a total of 393
postgraduate students defended their dissertations on topics closely related to the issues addressed at
the departments and institutes of the Faculty. The following figure shows in which doctoral degree
programmes and fields the dissertations were defended.

Analytical Chemistry |1 —
I Y Y
I <1
I O
I 41
I Y Y
I, 1

[ O

Technology of Macromolecular
Compound

Organic Technology

Chemistry and Technology of Inorganic
Materials

Inorganic Chemistry
Inorganic Technology
Physical Chemistry

Organic Chemistry

28

27

26

26

100

Surface Engineering

Environmental Engineering

Management and Business Economics

Chemical Engineering

Engineering of Energetic Materials

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Number of Ph.D. graduates

Overview of doctoral degree fields and number of dissertations between 2005 and 2018 corresponding
with the scientific and research focus of the departments and institutes of FChT
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Award-winning papers of FChT students

In 2018 a number of dissertations, master’s diploma theses and bachelor’s diploma theses were
awarded for their outstanding theoretical and experimental level. Many students were awarded for the
presentation of their scientific and research achievements at scientific conferences and seminars.

Award of the Dean of the Faculty of Chemical Technology, University of Pardubice for
outstanding dissertation

Ing. Petr Kalenda, Ph.D.

Study of structure and properties of barium phosphate and borophosphate glasses modiified by
niobium and molybdenum oxides

Supervisor: prof. Ing. Ladislav Koudelka, DrSc.

Department of General and Inorganic Chemistry

Ing. Stanislav Slang, Ph.D.

Deposition and characterization of sulfide chalcogenide glass thin films prepared by spin-coating
technigue

Supervisor: prof. Ing. Miroslav VIcek, CSc.

Department of General and Inorganic Chemistry

Ing. Michaela Stépankova, Ph.D.

Electrochemical properties of boron-doped diamond electrodes and their application in analysis of
bioactive compounds 5

Supervisor: doc. Ing. Renata Selesovska, Ph.D.

Institute of Environmental and Chemical Engineering

Ing. Petra Silarova, Ph.D.

Analysis of antioxidants in natural matrices using liquid
Supervisor: doc. Ing. Lenka (v:eslové, Ph.D.
Department of Analytical Chemistry

Ing. Simona Zab&ikova, Ph.D.

Using of carbon electrodes in analysis of foodstuffs
Supervisor: doc. Ing. Libor Cervenka, Ph.D.
Department of Analytical Chemistry

Ing. Martina Rihova, Ph.D.

Bleaching of soda pulp from rapeseed straw

Supervisor: prof. Ing. FrantiSek Pot{cek, CSc.

Institute of Chemistry and Technology of Macromolecular Materials

Komercni banka Award for the best scientific-research paper written by a doctoral degree
student in the academic year 2017/2018

Ing. Katefina Nechvilova, Ph.D.

Study of new conductive materials for organic coatings

Supervisor: prof. Ing. Andréa Kalendova, Dr.

Institute of Chemistry and Technology of Macromolecular Materials

Class 1 Rector’s Award for master’s diploma thesis defended in 2018
Ing. Barbora Rehakova
Analysis of Phenolic Compounds with antioxidant properties in decaffeinated coffee

Supervisor: doc. Ing. Lenka Ceslova, Ph.D.
Department of Analytical Chemistry
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Class 2 Rector’s Award for master’s diploma thesis defended in 2018

Mgr. Nikola Voltnerova

Supplements for positive effects on human microbiom
Supervisor: doc. Ing. Marcela Pejchalova, Ph.D.
Department of Biological and Biochemical Sciences

Ing. Barbora Kamenicka

Application of cationic surfactants for the separation of chlorinated biocidal acids and their salts from
waste water

Supervisor: doc. Ing. Tomas Weidlich, Ph.D.

Institute of Environmental and Chemical Engineering

Ing. Daniel Novotny

Study of properties of nanoparticles in paints intended for car body painting
Supervisor: Ing. David Vesely, Ph.D.

Institute of Chemistry and Technology of Macromolecular Materials

Student Award of the Dean of the Faculty of Chemical Technology, University of Pardubice
for outstanding level and defence of master’s diploma thesis

Ing. Vendula Meinhardova

Study of the structural, textural and electronic properties of neodymium modified TiO> materials
Supervisor: Ing. Helena Drobna, Ph.D.

Department of Physical Chemistry

Ing. Michaela Lutrova

Differences in financial accounting according to IAS/ IFRS and Czech accounting legisiation in the
enterprise of chemical industry

Supervisor: Ing. Jana Kost'alova, Ph.D.

Department of Economy and Management of Chemical and Food Industry

Ing. Jan Smolik

Photo-induced effects in the glassy PbO-Ga:20s
Supervisor: Ing. Petr Knotek, Ph.D.

Department of General and Inorganic Chemistry

Mgr.Pavla Fialova

Study of the influence of plasma fatty acids on the progression of type 2 diabetes
Supervisor: prof. Ing. Alexander Cegan, CSc.

Department of Biological and Biochemical Sciences

Ing. Monika Chladkova

Sodium-zinc phosphate glasses with titanium
Supervisor: doc. RNDr. Jana Holubova, Ph.D.
Department of General and Inorganic Chemistry

Devro, s.r.0. Award for the best dissertation in the area of chemistry and biochemistry in
2018

1st place
Ing. Vaclav Bransky
Analysis of Aromatic Compounds Present in Green Tea

Supervisor: doc. Ing. Lenka Ceslova, Ph.D.
Department of Analytical Chemistry
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2nd place

Ing. Marie Herynkova

Study of voltammetric behavior of fungicide azoxystrobin and development of method for its
determination 5

Supervisor: doc. Ing. Renata Selesovska, Ph.D.

Institute of Environmental and Chemical Engineering

3rd place

Ing. Lenka Kucharova

Analysis of polyphenolic compounds in superfoods IV
Supervisor: Ing. Blanka Svecovd, Ph.D.

Department of Analytical Chemistry

Synthesia, a.s. CEO Award for the most interesting content of master’s diploma thesis
defended in 2018 in the area of organic pigments and technologies, processes, materials
and technologies with a significant impact on industrial production

Ing. Barbora Pulkrabkova

Analytical and toxicological assessment of red pigment P.R. 177
Supervisor: doc. Ing. Jan Fischer, CSc.

Department of Analytical Chemistry

Ing. Josef Jarkovsky

Study of liposome systems of textile dyes

Supervisor: Ing. Michal Cerny, Ph.D.

Institute of Chemistry and Technology of Macromolecular Materials

Precheza, a.s. Award for outstanding master’s diploma thesis defended in 2018 in the
area of inorganic pigments, their applications and technologies

Ing. Martina Novotna

Behavior of coatings in dependence of the metal zinc morphology and of the concentration and type
of conductive polymer

Supervisor: prof. Ing. Andréa Kalendova, Dr.

Institute of Chemistry and Technology of Macromolecular Materials

Ing. Martina Snajdarova

Application options of perovskite compounds based on SrsSnOs
Supervisor: Ing. Zaneta Dohnalova, Ph.D.

Department of Inorganic Technology

Award of the Chairman of the Board of JUTA, a.s. for the best master’s diploma thesis
defended in 2018 in the area of polymeric and textile chemistry

1st place

Ing. Tomas Janda

Study of biological degradation and weather degradation of polymers based on polylactic acid and
LDPE

Supervisor: Ing. Miroslav Vecera, CSc.

Institute of Chemistry and Technology of Macromolecular Materials
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2nd place

Ing. Rendta Kratochvilova

Cationization of cellulosic material and effect

Supervisor: Ing. Petra Bayerova, Ph.D.

Institute of Chemistry and Technology of Macromolecular Materials

3rd place

Ing. Petra Bohacova

Potential salicylamide based proteasome inhibitors - synthesis and characterization
Supervisor: doc. Ing. AleS Imramovsky, Ph.D.

Institute of Organic Chemistry and Technology

Czech Glass Society Award for the best master’s diploma thesis defended in 2018 in the
area of glass and amorphous materials

Ing. Jifi Jancalek

Deposition and properties of As-S chalcogenide glass thin films
Supervisor: Ing. Karel Palka, Ph.D.

Department of General and Inorganic Chemistry

S&K LABEL, spol. s r.o. Award for the best content of master’s diploma thesis in the
academic year 2017/2018 in the area of graphic arts

Ing. Stanislava Maronova

Printing of the fine line conductive structures
Supervisor: doc. Ing. Tomas Syrovy, Ph.D.
Department of Graphic Arts and Photophysics

Ing. Lucie Matusova

Influence of folding box properties on the blanks flow in packaging line
Supervisor: Ing. Hana Holicka, Ph.D.

Department of Graphic Arts and Photophysics

Pfizer, spol. s r.0. Award for the best master’s diploma thesis defended in 2018 in the area
of pharmacochemistry

Ing. Lucie Kocourova

The synthesis of substituted 4-amino-1-arylpyrazol-3-carboxylates using diazonium salts
Supervisor: doc. Ing. Petr éimfmek, Ph.D.

Institute of Organic Chemistry and Technology

Ing. Eliska Pilafova

New derivative of Corey lactone as a model intermediate for the synthesis of selected prostaglandins
Supervisor: doc. Ing. Ales Imramovsky, Ph.D.

Institute of Organic Chemistry and Technology

Mgr. Aneta Capova

Determination of dissociation constants of the antidepressant Vortioxetine and Lesinurade, for the
treatment of hyperuricaemia associated with gout

Supervisor: prof. RNDr. Milan Meloun, DrSc.

Department of Graphic Arts and Photophysics
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Miroslav Jurecek Foundation Award for the best master’s diploma thesis in the academic
year 2017/18

1st place

Mgr. Eligka Stovickova

Phosphorylation of recombinant proteins by soluble and immobilized kinases
Supervisor: prof. RNDr. Zuzana Bilkova, Ph.D.

Department of Biological and Biochemical Sciences

2nd place

Ing. Michaela Voleska

Self-crosslinking polymeric dispersions with biocidal effect
Supervisor: Ing. Jana Machotova, Ph.D.

Institute of Chemistry and Technology of Macromolecular Materials

3rd place

Ing. Aneta Snajdrové

Dissolution tests of suplements for positive influence of human microbioma
Supervisor: Ing. Jaroslava Kofinkova, Dr.

Institute of Environmental and Chemical Engineering

Ing. Michaela Sturmova

Antimicrobial effects of tea infusions and extracts against Arcobacter spp.
Supervisor: Ing. David Silha, Ph.D.

Department of Biological and Biochemical Sciences

Student Award of the Dean of the Faculty of Chemical Technology, University of Pardubice
for outstanding level and defence of bachelor’s diploma thesis

Bc. Jifi Kotera

Oxidation of ethanol to acetaldehyde over supported vanadium catalysts
Supervisor: prof. Ing. Roman Bulanek, Ph.D.

Department of Physical Chemistry

Bc. Radka Dvorakova

Psoriasis vulgaris

Supervisor: prof. Ing. Alexander Cegan, CSc.
Department of Biological and Biochemical Sciences

Bc. Andrea Sandova

Ablation of the bulk glass Ge255e75 UV-pulsed laser
Supervisor: Ing. Petr Knotek, Ph.D.

Department of General and Inorganic Chemistry

Bc. Martin Vrbicky

Study of asymmetric a-benzoyloxylation of aldehydes
Supervisor: doc. Ing. Pavel Drabina, Ph.D.

Institute of Organic Chemistry and Technology

Bc. Daniela Hrancikova

Cheese and its antioxidant properties
Supervisor: doc. Ing. Libor Cervenka, Ph.D.
Department of Analytical Chemistry
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Bc. Jan Pavlik

Up-conversion phenomenon in rare earth ions
Supervisor: prof. Ing. Petr Némec, Ph.D.
Department of Graphic Arts and Photophysics

Bc. Ondrej Kostal

Corrosion resistance of zinc-pigmented coatings depending on the concentration and composition of
the fillers

Supervisor: prof. Ing. Andréa Kalendova, Dr.

Institute of Chemistry and Technology of Macromolecular Materials

Bc. Lucie Podskubkova

The assessment of service quality in B2B market from the perspective of Fibertex Nonwovens, a. s.
and its customers

Supervisor: Ing. Vladimira VI¢kova, Ph.D.

Department of Economy and Management of Chemical and Food Industry

Synthesia Pardubice CEO Award for outstanding bachelor’s diploma thesis defended in
2018

Bc. Kamila Prouzova

Foodstuff colouring change over time
Supervisor: doc. Ing. Jan Fischer, CSc.
Department of Analytical Chemistry

Bc. Veronika Jandova

Heterocyclic precursors for photoredox catalysts
Supervisor: prof. Ing. Filip Bures, Ph.D.
Institute of Organic Chemistry and Technology

Pfizer CR, spol. s r.0. Award for outstanding bachelor’s diploma thesis defended in 2018

Bc. Diana Briestenska

Organoboron compounds as fluorescence bioprobes
Supervisor: doc. Ing. Petr éimﬁnek, Ph.D.

Institute of Organic Chemistry and Technology

Bc. Tereza Sedlackova

Study of disintegration of matrix tablets with pentoxifylline in various dissolution media
Supervisor: Ing. Vaclav Lochaf, Ph.D.

Department of Physical Chemistry

Bc. Monika BroZova

Toxicity of aminophenolic compounds

Supervisor: doc. RNDr. Tomas Rousar, Ph.D.
Department of Biological and Biochemical Sciences

Awarded students other than from FChT in 2018

Ing. Marie Herynkova

Study of voltammetric behavior of fungicide azoxystrobin and development of method for its
determination

METROHM - YOUNG CHEMIST AWARD - advance to the final among the top 10 with the possibility of
presenting the results at the 70th Congress of Chemists.

Supervisor: doc. Ing. Renata SeleSovska, Ph.D.

Institute of Environmental and Chemical Engineering
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Ing. Zuzana Hlouskova

Pyridine push-pull derivatives as organic photocatalysis.

Price from the committee ProteoMass Scientific Society a Royal Society of Chemistry (RSC) for the
best poster at the conference 3rd International Caparica Conference on Chromogenic and Emissive
Materials, 3-6 September 2018, Caparica, Portugalsko.

Supervisor: prof. Ing. Filip Bures, Ph.D.

Institute of Organic Chemistry and Technology

Ahmed Khaled Mohamed Hussein, M.Sc.

The effect of different additives on safety manijpulation of cis-1,3,4, 6-tetranitrooctahydroimidazo-[4,5-
dJimidazole (BCHMX).

The presentation was awarded of the prize “best paper award” at the conference “4th International
Conference on Engineering, Applied Sciences and Technology (ICEAST 2018), 4-7 July 2018, Phuket,
Thajsko”.

Supervisor: prof. Ing. Svatopluk Zeman, DrSc.

Institute of Energetic Materials

Ing. Michaela Chocholouskova

Determination of oxylipins in human plasma samples by UHPLC/MS.

Price for the best poster, MS school, 10—14 September 2018, Spindlerliv Mlyn, Czech Republic.
Supervisor: prof. Ing. Michal Hol¢apek, Ph.D.

Department of Analytical Chemistry

Katefina Krejcova
Voltammetric determination of insecticide difenoconazole
2nd prize for a lecture on “20.

Katefina Krejcova

Voltammetric determination of insecticide difenoconazole

2nd prize for a lecture on “20. nationwide student scientific conference with international participation
- Chemistry and Technology for Life", 7 November 2018, Bratislava, Slovakia.

Supervisor: doc. Ing. Renata SeleSovska, Ph.D.

Institute of Environmental and Chemical Engineering

Ing. Jindfich Kucera

On the development of cylinder expansion test fixture.

The poster was awarded as “best poster presentation” of the conference “3rd Conference on Greener
and Safer Energetic and Ballistic Systems (GSEBS), 5-9 November 2018, Bretagne, Brest, Francie”.
Supervisor: doc. Ing. Jifi Pachman, Ph.D.

Institute of Energetic Materials

Md. Mostafizur Rahman, MSc.

Washing of sulphite spruce puip.

2nd place for a lecture, 59t International Student Scientific Conference, 10 May 2018, Technical
University of Zvolen, Slovakia.

Supervisor: prof. Ing. FrantiSek Potlicek, CSc.

Institute of Chemistry and Technology of Macromolecular Materials

Ing. Marek Smolny

Heterogeneous photocatalysis as a possibility of reducing biological contamination of waters

1st place for presentation at the conference ,Innovative Remediation Technologies in Research and
Practice X",

17-18 October 2018, Zd'ar nad Sazavou, Czech Republic.

Supervisor: doc. Ing. Jifi Cakl, CSc.

Institute of Environmental and Chemical Engineering
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Ing. Denisa Steinerova

Synthesis and testing of paints with increased corrosion resistance based on water-soluble self-
crosslinking acrylate latex containing MgO nanoparticles.

1st place of student poster competition with at the conference ,Corrosion and anticorrosion protection
of materials" (AKI 2018), 24-26 October 2018, Chodova Plana, Czech Republic.

Supervisor: prof. Ing. Andréa Kalendova, Dr.

Institute of Chemistry and Technology of Macromolecular Materials

Ing. Jifi Skorfiok

Latexes as a matrices of heterogeneous ion exchange membranes.

Lst place of the best poster at the conference ,Membranes and Membrane Processes", 24 October
2018, Ceska Lipa, Czech Republic.

Supervisor: Ing. Jana Machotova, Ph.D.

Institute of Chemistry and Technology of Macromolecular Materials

2.5 Credit System

The principles of the credit system correspond with the international ECTS system. The use of the
credit system for the evaluation of academic achievement at the Faculty is defined by the “Study and
Examination Code of the University of Pardubice”.

2.6 Lifelong Learning

The licence study “Technology of the production of fibres, paper, paperboard and their
processing” is intended for further education and retraining of employees with a university degree
who work in the cellulose-paper processing industry, are involved in trading paper products, or are
suppliers of raw materials and equipment for the cellulose and paper industry. The purpose of the
licence study is to present the basic theoretical principles of the production technology of fibres, paper
and paperboard, including ecological and processing aspects.

The licence study “Rock disintegration by explosion” is intended for further education and
retraining of employees in the area of explosion techniques. Based on decision CBU 3501/II/08 as of
16 January 2009, the learning content and texts of the licence study are approved as preparation
courses for blasting technical managers before their qualification exam. This qualification exam can
also be taken by licence study participants who meet other conditions for obtaining the blasting
technical manager qualification.

The licence study “Theory and technology of explosives” is intended for further education and
retraining of employees in explosives, ammunition, processing and delaboration plants, including
employees who use, store or trade explosives and explosion hazardous substances. This study
provides the basic information about the protection of various structures from explosion of gases,
vapours or flammable dust dispersions (chemical and food-processing plants, power engineering, etc.)
The study also includes the issue of testing and special analyses of explosives, lectures on the
fundamentals of ballistics and designing of ammunition and weapons.
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Lifelong learning courses at FChT in 2018

. Number of Length Form of Number
B P T T S 7 TR E T participants of study study of sessions
Commenced in 2018
The basic technological principles of the
product!on of ﬁbr_es, paper, paperboard 21 3 semesters Licence 200
and their processing
— organized by UChTML
Theory gnd technology of explosives 9 4 semesters Licence 345
— organized by UEnM
Ongoing
Rock d|s_|ntegrat!on by explosion 10 4 semesters Licence 400
— organized by UEnM
Theory _and technology of explosives 11 4 semesters Licence 345
— organized by UEnM

2.7 University Textbooks Issued at FChT in 2018

An integral part of educational activity is the preparation of study materials — university textbooks. In
2018, the following university textbooks were issued at FChT:

1.

2.

Handlif K., Nadvornik M., Vinklarek 1., VICek M.: Laboratory exercises in general and inorganic
chemistry II., 1st ed., 216 copies, 70 pages.

Pytela O.: Organic chemistry. Nomenclature and general principles, Bachelor’'s degree programme,
1st book, 5th ed., 512 copies, 64 pages.

Hanusek J.: Organic chemistry. Properties and reactivity of organic compounds, Bachelor’s degree
programme, 2nd book, 5th ed., 512 copies, 124 pages.

Handlif K., Nadvornik M., Vi¢ek M.: Calculations in general and inorganic chemistry II, 3rd ed.,
215 copies, 90 pages.

Stépankova S., Kralovcova P., Kandar R.: Laboratory exercises in general and clinical
biochemistry, 2nd ed., 315 copies, 180 pages.

Bartos$ M., Eisner A., Sramkova J.: Analytical chemistry, 2nd ed., 415 copies, 208 pages.

In total 2,185 copies and 736 pages of text were published.
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3. Research and Development

3.1 Scientific and Research Focus of Departments and Institutes

The scientific and research activity of the Faculty focuses primarily on high-quality basic and applied
research and logically builds on the results achieved in previous years in accordance with the Long-
term plan of educational, scientific, research, developmental, artistic and other activities of the Faculty
for 2018. The scientific and research activities are performed by working groups established at the
Faculty’s Departments and Institutes, which are actively involved in projects supported by the Czech
Science Foundation, Technology Agency of the Czech Republic, or sectoral support providers. An
important aspect in the development of scientific and research activities of the Faculty are the
resources acquired as a result of collaboration with industrial entities and as a result of international
cooperation. This is also related to the extensive publication activity including papers in scientific
impacted periodicals, monographs, patents, etc. In terms of finance, the amount of creative activity
focusing on science, research and innovations represented a significant part of FChT’s budget in 2018.

Below is an overview of the scientific and research focus of the departments and institutes of the
Faculty and their basic activities in 2018.

Department of Analytical Chemistry (KAICh)

The scientific and research activities of the Department of Analytical Chemistry focus on both basic
and applied research. The Department focuses on analyses of organic and inorganic compounds using
modern approaches. Special-purpose instrumentation allows the application of analytical procedures
suitable for materials of different origin (biological and vegetable matrices, samples of food, water,
soil air, etc.), not only in terms of the content of usual components but also in terms of trace or
toxicological analysis.

In the monitored period, liquid state separations were performed to compare the separation
properties of diol and amide columns for the separation of phenolic substances and flavones in double
retention systems (HILIC-RP) using a combination of different separation mechanisms on polar and
nonpolar columns for the development of new methods in two-dimensional separations. A general
retention model on columns with dual RP-HILIC mechanism was designed and verified allowing the
prediction of retention in the full range of mobile phases using a simple equation. A two-dimensional
LCxLC polar substance separation technique was developed combining RP separation of silica gel
monolithic columns and HILIC separation on organic monolithic microcolumns developed at the
department. Liquid chromatography of hydrophilic interactions was used to study the predictions of
gradient retention data and to assess the effects of ionic additives of mobile phases on separations in
connection with mass spectrometry. A HPLC-MS method was designed for the analysis of porphyrin
food colourants. In the area of electrophoretic separations, research focused on determining the
critical micellar concentration of anionic surfactants of sodium alkyl sulphates and perfluorinated
carboxylic acids, and on determining the distribution constants of natural antioxidants in micellar and
liposomal systems.

In the area of application outcomes, attention was on the analysis of natural antioxidants in different
types of matrices, e.g. in olive oil or coffee. The HPLC/MS conditions were optimized for monitoring
the content of phenolic substances contained in buckwheat. A study was completed that focused on
the analysis of amino acids and phenolic acids, which were confirmed as suitable markers for the
evaluation of the quality of mead. In cooperation with Synthesia, the department performed an
analysis of impurities that result from the production of anthraquinone pigment P.R. 177. Selected
impurities identified in this pigment were also characterized from a toxicological perspective.

The mass spectrometry group continued to search for biomarkers in selected types of cancer,
particularly cancer of the pancreas, kidney, breast, and prostate. The department continued the
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development of new methods for the analysis of biological samples using UHPLC/MS and UHPSFC/MS,
and the application of these methods for analysing the samples of patients with these types of cancer
and healthy participants. The data obtained were statistically analysed and used for the development
of models that will with a high degree of reliability distinguish patients from healthy participants.
Further efforts will include works on transferring these methods from the academic laboratory to
clinical use, but this will take several years. Other activities included collection of blood samples from
healthy participants taken on a regular basis after several months in order to determine the stability of
the lipidomic plasma profile, which should increase the accuracy of screening methods. In order to
protect the methodology, two European patent applications were submitted. This approach for early
cancer diagnosis is brand new in the world and has higher selectivity and specificity compared with all
previously known screening procedures for high-capacity screening carried out on samples of body
fluids.

The extraction methods group focused on modern microextraction analyses of beers with different
types of hopping (traditional method or dry hopping). The aim was to distinguish these two types of
beer on the basis of different content of linalool or bitter acids as the main markers. For this purpose,
the following two methods were tested: direct microextraction by solid phase with subsequent GC-FID
analysis to determine linalool and dispersed liquid extraction in conjunction with HPLC-DAD for the
analysis of bitter acids. The research focused on the characterization of natural plant materials.
Emphasis was on the kinetics of volatile substances contained in bulb onion using the method of solid
phase extraction, and on the antibacterial properties of onion extracts. The research also focused on a
comparison of the chemical composition of essential oils obtained by hydrodistillation and steam
distillation of true lavender, bay laurel, fennel, and cloves. At the same, tests of antioxidant and
antimicrobial activity were performed. The composition of lavender hydrosols was studies using
various methods of concentration. A method for the analysis of volatile compounds contained in
various samples of wood was developed and tested. Post-explosion residues detected after blasting of
improvised charges were analysed by means of GC-MS in the MRM mode (Multiple Reaction
Monitoring).

In the area of chemistry and food analysis, products with added nutritional value were produced and
tested. This was done by partial substitution of wheat flour by carob powder (Ceratonia siliqua) in a
bakery product, and monitoring of antioxidant properties and creation of products of non-enzymatic
browning depending on the amount of carob powder. In cooperation with UTB in Zlin, the effect of
adding grapevine cake (waste product in the production of white wine) into processed cheese was
examined. The effect of additions processed by different technologies (conventional drying,
lyophilisation) was monitored. In the context of a study focusing on the quantification of polyphenolic
substances in foodstuffs, these substances were monitored in selected samples of fruit and
vegetables.

In compliance with the requirements of current sustainable chemistry, the atomic spectrometry group
focused on the development of environmentally friendly, economical and time-saving analytical
procedures for quantitative trace and ultra-trace analyses. New types of reagents were designed that
allow in combination with modern microwave decomposition or extraction systems to achieve
quantitative results in a subsequent spectral analysis of selected complex samples. Using experiment
planning tools, the procedures for the analysis of coal ash, sludge, sediment, pigment, ZrOz, or TiO2
were optimized and validated. The methods proposed represent an alternative to the current energy-
intensive procedures often using corrosive or toxic agents.

The electroanalytical group continued their systematic development and applications of reagents
based on electrode materials, for example a method to determine the amount of Diclofenac in natural
waters. The voltammetric method using surfactant-modified carbon paste electrodes was used to
determine the berberine alkaloid and selected lipophilic vitamins in cosmetic products. New types of
non-ionic surfactants were studied by combining potentiometric titrations with ion-selective
electrodes.

In the area of biosensors, the group prepared and tested various configurations based on printed

carbon electrodes with chitosan membrane and metal oxides as electron mediators. The model
enzyme was glucose oxidase. Focus was also on the study of electrochemical properties of lipophilic
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vitamins (A, D, E and K) on various electrode materials and the possibilities of their simultaneous
determination. A biosensor was designed for amperometric detection of Paracetamol in the FIA
regime.

In cooperation with the University of £6dz a voltammetric method was designed to determine lactofen
on silver amalgam film electrode and glass carbon electrode, and the interaction of this herbicide with
double-helix DNA was examined. A new electroanalytical method was developed for the determination
of K1 vitamin in olive oil and food supplements based on adsorptive accumulation on the surface of
glass carbon electrode. The results were comparable with the standardized HPLC method. In
cooperation with the Department of Biological and Biochemical Sciences a method was developed for
simultaneous determination of protein biomarkers HE4, CA-125 and AFP using electrochemical
immunosensors based on printed carbon electrodes with bismuth film for early detection of ovarian
cancer. Together with the Department of Radiobiology, Faculty of Military Health Sciences, University
of Defence, the group validated a method for electrochemical determination of 8-hydroxyguanine as
an indicator of oxidation damage to DNA on printed carbon electrodes modified by carbon nanotubes
with bonded carboxyl! group.

In the area of isotachophoretic analysis a method was developed for the determination of group B
vitamins of a cation and anion nature, and triethanolamine. Research continued on the possibilities of
determining amino acids and isotachophoretic determination of ethanol in spirits and selected ions in
samples of consumption sugars.

The chemometric group studied protonation balances in selected cytostatics Intepirdine, Lesinurad
and Roxadustat and Vortioxetine antidepressant. Analytical and biochemical data were processed by
means of a multidimensional statistical analysis, which revealed statistically significant correlations
between the concentrations of some fatty acids and the size of inflammatory response or oxidative
stress after stent implantation.

Department of General and Inorganic Chemistry (KOANnCh)

The scientific and research activity of the department focuses on two areas — chemistry of
organometallic and coordination compounds, non-crystalline oxidic chalcogenide glasses and thin
layers, and thermoelectric materials.

The organometallic and coordination compounds group studied the compounds of metals from almost
the whole periodic table with a special focus on chelating, bulky or other modern ligands in order to
understand their structure, bond properties and applications as molecular precursors of new materials,
transformation catalysts in organic chemistry and markers, or therapeutic substances in medicine.

The study involved the synthesis and characterization of many oligometallic compounds containing
hybrid ligands and multideprotonable ligands. These compounds seem to be very promising in the
area of C-H activation, reduction of multiple bonds in different types of organic molecules, or as
initiators of various polymerization reactions. The origin of some non-covalent interactions between
elements such as gold-gold or iodine-iodine was explained by means of sets of compounds and
theoretical methods, while their strength was measured by sophisticated methods in the solid phase
and solution. The issue of metallophilic interactions, and chalcogen and pnictogen bonds was studies
both practically and theoretically.

Focus was also on the structure and reactivity of compounds containing borane, thiaborane and
carborane structures in alkylation, arylation, halogenation and metalation, or their interactions with
different bases.

Research also focused on the synthesis of the monomer organogermanate hydrides. Non-conventional
compounds containing the terminal bond GeH were prepared and fully characterized. The group also
analysed the reactivity of these compounds with organic substrates containing multiple bonds C=0
and C=C. In some cases these multiple bonds were reduced without the use of catalysts.
Intramolecular coordinated gallaboroxines were prepared and applied in a thin layer on a Si and SiO2
substrate using the spin coating method. The thin layers were analysed using ellipsometric
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measurements, UV-VIS spectroscopy and last but not least, the resistance-temperature dependence
was measured in selected layers. Selected compounds were also tested as possible non-flammable
materials for use in selected textiles.

New cyclopentadienyl and indenyl complexes of molybdenum and tungsten with a phosphorus atom in
the side chain were synthesised. The resulting intramolecular coordination was in compliance with
theoretical calculations confirmed also by means of available experimental methods. In selected
complexes with good solubility and stability in the physiological environment, the cytotoxic activity
was studied using the standard WST-1 test. Furthermore, ferrocenes substituted on the
cyclopentadienyl circle by acyl groups were synthesised and characterised. It was revealed that this
type of complexes could be used as siccatives of oxopolymer-drying paints.

The mechanism of the origin of ferrocene derivatives of 1,2,3-diaza-phospholes was examined. New
polydentate ligands were prepared that are capable of coordinating transition metals, while N,N, N,P
and P,P chelates are produced. It was revealed that these compounds behave as N/P hybrid ligands
and therefore their application in catalytic processes can be assumed.

Focus was also on interesting reactions of low-valency compounds including 15 group elements with
electron deficient alkynes, while unprecedented heterocyclic compounds are produced. A new study
began in the new area of organo-tellurium and tellurium compounds which show interesting reactivity,
for example activation of the B-H bond in carborane clusters, while a new Te-B bond is produced.

In the area of oxidic non-crystalline materials, sodium-phosphate glasses modified by molybdenum
trioxide and tungsten trioxide were prepared, and the changes in the structure of selected physical
and chemical properties with an increasing content of transition metals were studied. Focus was also
on the process of crystallization of glass-producing melts of these glasses and on the identification of
crystalline products. The structure of all prepared materials was studied using Raman spectroscopy
and MAS NMR core-level spectroscopy 3!P. The study showed a significant effect of basicity of these
glasses on their optical properties affected by the development of low-valence oxidizing conditions.
The high basicity of glasses prevents the formation of Mo>* and W°* ions that decrease the
permeability of these glasses. The group continued in the study of phosphate glasses with oxides of
transition metals from the fifth group of the periodic table, and the study of glasses of the Na20-TeO:-
P20s system was finished. These glasses were studied as prospective materials for use in non-linear
optics. Cooperation with the Ruder Boskovi¢ Institute in Zagreb continued on materials with ion-
polaron conductivity on glasses of the Ag20-Zn0-P20s system containing MoOs and WOs.

The group continued to study the effect of transition metals on some physical characteristics and
especially the structure of phosphate glasses. For the description of the structure a chemical model
proposed and published in the previous year was used. The model is based on 3P MAS and static
NMR with additional structural information from vibration spectroscopy and x-ray diffraction. Focus
was also on the structure of xMo03-50Zn0O-(50-x)P20s glasses. In addition to the proposal of the
structure, the effect of entropy in the production of glasses was experimentally confirmed. Focus was
also on glasses with potential bio-applications. These were quaternary glasses of the Na20-ZnO-TiO:-
P20s system. Their physical and chemical characteristics were determined together with the basic
information about the structure of the glass phosphate network using 3'P and 2Na MAS NMR, Raman
variation, and EPR. Regarding the possible bio-applications, attention was on the link between
chemical composition and solubility of glasses both in water and physiological solution. A method for
analysing the solubility of native samples was proposed and successfully tested, which allows the
determination of the thickness of their surface layer. The preparation of glassy and glass-ceramic
layers of glasses on a titanium substrate was successfully tested.

The group continues to cooperate with Alexander Dubcek University in Trencin, Slovakia on the study
of phosphate glasses in order to understand and model various procedures monitored by means of
dielectric spectroscopy. Cooperation was established with Laboratoire de Spectrochimie Infrarouge et
Raman, Université de Lille 1 in the area of 1 and 2D NMR spectroscopy.

Glasses of the "Heavy metal oxide” group, specifically the PbO-Ga203 and PbO-Bi.03-Ga203 systems,

were used for direct laser engraving using radiation of up to 1600 W/cm?, which led to the
development of micro-lenses on the glass surface. The properties of the lenses and intensity of their
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development was dependent on the thermal properties of the material, especially the thermal
expansion coefficient, difference between the temperatures of crystallization and glass transformation,
optical properties of the glass, and penetration depth achieved by the laser radiation applied. The
lenses originated as a result of thermal expansion and under laboratory conditions showed time
stability of at least 9 months.

The study of chalcogenide materials focused on arsenic, germanium and antimony sulphides,
selenides and tellurides as materials for electronic memory, ion conductors, and materials for optics
and optoelectronics. Cooperation continued with Dipartimento di Scienze Matematiche e Informatiche,
Scienze Fisiche e Scienze della Terra Universita degli Studi di Messina, Sicily, Italy and Gifu University,
Gifu, Japan on the study and interpretation of electric properties and ion conductivity of silver-doped
glasses in a broad frequency range. Attention was also on the study of electric properties, especially
of silver and lithium glasses in order to study and describe ion conductivity and phenomena associated
with electric activation. New testing memory cells (planar and nano-structured) were prepared and
activation functionality was maintained after approximately 104 of cycles. The results were published
and a PCT patent is in the acceptance procedure. Attention was also on the luminescence properties
of glasses (co-)doped with rare-earth elements in combination with transition metals with an emphasis
on up-conversion and luminescence properties in the infrared spectrum. QRFS (Quadrature Resolved
Frequency Spectroscopy) was used to measure photoluminescence kinetics associated with up-
conversion. The study and interpretation of luminescence phenomena was performed in cooperation
with the National Institute of Materials Science in Tsukuba, Tokyo Polytechnic University, Japan,
Harbin University, Harbin, China and the Institute of Physics of the Czech Academy of Sciences. New
thin layers of organometallic precursors containing rare-earth elements were prepared by means of
rotary application from solutions. Attention was also on photo-induced changes and luminescence in
thin layers prepared by means of PLD and their applications.

The research on thin layers of chalcogenide glasses prepared on a liquid phase basis focused on the
preparation of glass layers of the following compositional systems: As-Se and Ge-Sb-S. Focus was also
on the study of the effect of tempering, electromagnetic radiation and electron beam exposure on the
structure, optical properties and chemical resistance of the prepared thin layers. The results were
used for the preparation of micro- and nano-structures in thin layers of chalcogenide glasses of
different composition using photolithography and electron lithography. Attention was also on the
study of possible preparation of multi-layer thin