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1. Background

Nowadays, catalysts are used in the production of petrochemicals, bulk chemicals,
pharmaceuticals, fine chemicals and in other branches of chemistry. The expectations for the
215i century concerning catalytic materials demand are in favour of an 4 - 6 % increase in fine
chemicals production as a consequence of the increase in their consumption, especially in the
developing countries. The reason is that presently used technologies for the production of
specialty chemicals are now being reevaluated from the point of view of environmental impact
and energy requirements. The industrial and social interest is essentially in the reduction of
contamination of effluents by the use of catalysts instead of reagents which are often applied
in stoichiometric amounts and subsequently produce large quantities of valueless salts, which
induce pollution. Therefore, a key point for the future is the development of clean
technologies.

The meeting of the expert group on catalysis, held at the International Centre for
Science and High Technology (ICS-UNIDO), Trieste, Italy, in the period April 27.-29. 1998
has decided to organize the workshop in the Slovak Republic. The aim of the proposed
workshop was to transfer the information on new catalysts and catalytic systems applicable in
fine chemicals synthesis to people in Central and Eastern Europe working in the field of

catalysis and developing of new processes of fine chemicals production.

2. Objectives

The main objectives of the proposed Workshop were:

e To bring experts from universities, R & D institutions and industry working on catalysis
and preparation of specialty chemicals in order to develop in the near future
environmentally clean technologies for the production of these types of chemicals.

e To identify regional R & D institutions in developing countries through contacts
established with the participants in the workshop and to give the ICS an opportunity of
identifying qualified centers to be considered as future cooperative institutions for the ICS
network.

e To evaluate possible follow-up project proposals of feasibility studies under the ICS
coordination.

The lectures of the Workshop covered the following areas:

e Overview of clean industrial catalytic processes



Specifics of fine and bulk chemical production

Zeolites and solid acids and bases

Oxidation and hydrogenation catalysts

Reactor engineering in fine chemicals production

3. Time and Venue

The Workshop was held at the Faculty of Chemical Technology, Slovak University of
Technology in Bratislava from September 28 to October 3, 1998.

4. Organization

The Workshop was jointly organized by the International Centre for Science and High
Technology ICS), Trieste, Italy and the Faculty of Chemical Technology, Slovak University of
Technology (FCHT-SUT) in Bratisla{/a, Slovak Republic.

Organizational support was provided by the FCHT SUT and the workshop was
financially supported by the Association of Chemical and Pharmaceutical Industry of the
Slovak Republic and Ministry of Education.

Scientific Committee of the workshop:

Prof. Ferruccio Trifir6, University of Bologna, Italy

Prof. Stanislav Miertus, ICS-UNIDO, Trieste, Italy

Prof. Milan Hronec, FCHT SUT, Bratislava, Slovak Republic

Prof. Jozsef Margitfalvi, Academy of Sciences, Budapest, Hungary.

The Organizing Committee was composed of the members of FCHT-STU, Bratislava

Prof. Milan Hronec, Chairman

Mirs. Eva Sulekova

Mrs. Anna Ledecka

Ing. Katarina Fulajtarova

Dr. Alexander Kaszonyi.

5. Lecturers

Scientists and experts specialized in catalysis, reactor engineering as well as in

environmental aspects were invited as lecturers of the workshop. Three lecturers were from



universities, 3 from research institutions and 2 from academies of sciences. The list of the
speakers is attached in Annex I.

6. Participants

Invitations and calls applications were sent to various universities, research institutions
and industrial chemical and pharmaceutical companies in Central Europe and the Slovak
Republic. Since the number of applicants was higher, the selection was conducted by the
Organizing Committee in cooperation with ICS. The criteria for selection were

- Consideration of geographical distribution of participants coming from the different

Central European countries (Table 1)

- A balance was sought between participants from industry and industrial research

centres and those from universities and national academies.

- Professional carrier relevant to the subject.

Table 1 Geographical Distribution of Selected Participants

Country Number of Participants
Bulgaria 3

Croatia 1 (appologized)
Czech Republic 4

Hungary 3

Latvia 1

Poland 1 (appologized)
Romania 2

Slovak Republic 22

Ukraina 1

Yugoslavia 3

For the Workshop were selected 41 participants and 8 speakers. All speakers and 17
international participants (2 were appologized three days before the beginning of the
Workshop) were fully sponsored by ICS-UNIDO, covering their travel, accommodation and
living expenses. 16 participants from the Slovak Republic were supported partially (only full



board or food) by ICS-UNIDO and 6 participants attended the Workshop on their own
expenses.

The institutional distribution of the participants attending the Workshop is in Table 2.
The complete list of the selected participants (including 2 appologized) is attached in
Annex I

Table 2 Institutional Distribution of the Participants

Institution Number of Participants Sponsored by ICS UNIDO
Universities 15 9

Academies of Sciences 8 8

Industrial Research Centres |11 11%

Industries 5 5*

* sponsored partly by ICS UNIDO

7. Materials Distributed

Participants from each institution were provided with general programme, list of
participants and lecturers and ICS-Aide Memoire. At the end of the Workshop were

distributed xerox copies of all lectures.

8. Programme

The Workshop was held at the Faculty of Chemical Technology, Slovak University of
Technology. The Workshop was opened by Vice-rector of the Slovak University of
Technology, Prof. M. Vesely who shortly informed participants with the structure of the
University and the importance of the Workshop for the development of clean chemical
technologies in the region of Central and Eastern Europe.

The opening ceremony attended His Excellency Dr. Egone Ratzenberger, the Italian
Ambassador to the Slovak Republic, John Allen, representative of the United Nation
Dev\elopment Programme in Bratislava and Prof. Stanislav Miertus, ICS Area Coordinator. In
their opening greetings they emphasized the role of these types of workshops for the

development of economy in countries of Central and Eastern Europe.



After the opening ceremony Prof. Miertu§ delivered a lecture on programmes and
activities of ICS-UNIDO in the field of chemistry and biochemistry.

The scientific programme of the Workshop consisted of lectures from selected topics
of catalysis and reactor engineering. Enough space in the programme was devoted to the
contributions of participants describing the current research on catalysis and production of
specialty chemicals in their home countries or in their institutions. During these presentations,
a discussion was held on the possibilities concerning the improvement of environmentally
harmful reaction steps by catalytic ones and on cooperation between participating countries in
various research areas.

All lectures were delivered by foreign experts from universities and research
institutions. One half a day was organized for all participants an excursion to the Research
Institute of Organic Technologies (VUCHT) in Bratislava. A scientific programme of the
workshop is enclosed in Annex III.

At the end of the Worksop the participants received a certificate confirming their

attendance in the Workshop (Annex IV).

9. Financial Suppoft

For all invited speakers were payed travel expenses and transportation costs from the
Vienna airport to the hotel and full accommodation. The speakers were accommodated in
hotel Tatra, very near to the Faculty of Chemical Technology. Foreign and some domestic
participants were accommodated in the guest rooms belonging to the Slovak University of
Technology.

All speakers and participants were provided with breakfast, lunch and dinner. During

the coffee break, in the morning and in the afternoon, coffee, tea and soft drinks were served.

10. Funding

The Workshop was sponsored by ICS-UNIDO. This contribution was 11.567,- USD,
which is the sum much lower than that planned for this activity (30 000.-USD). A support was



received also from the Ministry of Education and the Association of Chemical and
Pharmaceutical Industry of the Slovak Republic to cover various expenses connected with the
organization of the Workshop and expenses of their nominated participants. The contribution
of the Faculty of Chemical Technology was devoted for the purpose of covering: printing
materials, mails, faxes, telephone calls, cerificates, etc.

The expenditures charged to the contribution of ICS-UNIDO are summarized in Table

Table S Expenditures Charged to the Contribution of ICS-UNIDO

Item USS$
Travel expenses of speakers 4.707
Travel expenses of participants 1.394

Accommodation of speakers and participants | 2.786

Meals 2.680
Total 11.567
Receipt from UNIDO 24.000
(Proposal) (30.000)
Balance 12.433
11. Results

Most of the participants expressed in the completed questionnaires submitted to ICS-
UNIDO their satisfaction with the scientific content and organisation of the Workshop. They
stated that during the Workshop, interaction among participants coming from universities,
industry and research centres of the different countries was established. This will give in the
near future a chance to promote joint activities between countries in research and mobility of
scientists and PhD students. The participants requested to organize further workshops or
courses focused on specific problems in catalysis research and in the development of

technologies for fine chemicals production.



The Workshop has succeeded in its objectives and the participants obtained the latest

knowledge regarding the use of catalytic processes in the production of specialty chemicals.

12. Conclusions and Recommendations

The main attention of the workshop was to promote the development of clean
technologies for the production of specialty chemicals using selective catalytic steps.Selected
lectures from different fields of catalysis gave the participants information on the latest
development in the application of catalysis in the synthesis of complex molecules. On the
other hand presentation of current problems existing in the countries of Central and Eastern
Europe by the participants from these regions provided topics for further research activities
and possible improvement of existing technologies. The better knowledge of existing
problems gives a chance for co-operation and integration between institutions participating in
the Workshop in various research areas.

The discussions proceeding during the Workshop led to several new ideas and

recommendations, which can be summarized as follows:

- participants were asked to prepare Country reports where will be included the present state
of the situation in the production of fine chemicals by environmentally harmful technologies,
development of new processes, research activities in the field of catalysis with the emphasis

on fine chemicals production

- in the future, courses or workshops will pay more attention to the presentation of case

studies presented by speakers from the industry
- one course or workshop should be aimed at stereospecific synthesis

- UNIDO should suggest concrete projects which it is ready to finance and for which

individual countries will apply



- to create a data-base of fine chemicals production and provide a short description of

technologies used for their preparation

-to develop an effort to overcome the existing gap between scientists working in the field of

catalysis and pure organic chemists

- participants from Romania expressed their readiness to prepare a project oriented on the

preparation of fine chemicals using clean catalytic processes
- to improve the collaboration between universities, research institutions and industry

- to support grants for young researchers or PhD students working in catalysis to spent a

certain time in high standard laboratories



Annex 1

LIST OF SPEAKERS

No. [ NAME INSTITUTION Tel.No. |e-mail Telefax
1 |[Prof. Inst. de Recherches sur la Catalyse +33472445399
GALLEZOT 2, Avenue A. Einstein
Pierre F-69626 Villeurbanne Cédex
France
2 | Prof. FIGUERAS |Inst. de Recherches sur la Catalyse ++0472 44 53 99
Francois 2, Avenue A. Einstein
F-69626 Villeurbanne Cédex
France
3 |Prof. CLERICI |EniTecnologie +39 2 520 56364
Mirio Via F. Maritano, 26
20097 san Donato Milanese
MILANO
ltaly
4 |Prof. Chemical Reserch Center +361 3257554
MARGITFALVI | Inst. of Chemistry
Jozsef Hungarian Academy of Sciences
1525 BUDAPEST
Hungary
5 | Prof. TRIFIRO | Universita degli Studi di Bologna +51-644 3680
Ferruccio Viale del Risorgimento, 4
40136 BOLOGNA
ttaly
6 |Prof. KASPAR |Universita degli Studi di Trieste +39 040 | kaspar@univ.trieste.it { +39040676 3903
Jan Dipart. di Scienze Chimiche 676 3960
Via L. Giorgieri, 1
TRIESTE
ltaly
7 |Prof.Hanika Jisi |VSCHT KOT hanikaj@vscht.cz
Technicka 5
166 28 Prag,
Czech Republic
8 | Prof.Wichterlova |J.H.Inst. of Physical Chemistry blanka.wichterlova@

Blanka

Prag,
Czech Republic

jh.inst.cas.cz




Annex 11

LIST OF PARTICIPANTS

No | NAME INSTITUTION Tel.No. Telefax E-mail
I. | Chornaja Riga Technical University 3717089277 3717901460
Svetlana Faculty of Chemical Technology
Azenes, 14/24
RIGA
LV-1048, Latvi a
2. | Zrnéevi¢ Faculty of Chemical Engineering | 38514597281 3851 4597260 szrce@
Stanka and Technology marie.fkit.hr
appologized 10 000 Zagreb
Croatia
3. | Marczak Industrial Chemistry Research 48(2)6339511 48(2)6338295
Ewa Institute
appologized Rydygiera 8 str.
01-793 Warsaw
Poland
4. | Dolgykh L.V. Pisarzhevsky Institute of 380(44)2651190 | 380(44)2656216 | ipcukr@
Lidiya Physical Chemistry SOVamsu.sovusa.com
National Academy of Sciences of
Ukraine
Prospekt Nauki, 31
KYIV
252039 Ukraina
5. éupié IChTM Centre of Catal.and 38111630213 381-11-637-977 | zcupic@
Zeljko Chem.Eng. helix.chem.bg.ac.yu
Njegoseva 12
11000 BELGRADE

FR Yugoslavia




0.

Radi¢
Nenad

IChTM Centre of Catal.and
Chem.Eng.

Njegoseva 12

11000 BELGRADE

FR Yugoslavia

38111630213

381-11-637-977

nradic@
helix.chem.bg.ac.yu

Arsenijevid
Zorana

IChTM Centre of Catal.and
Chem.Eng.

Njegoseva 12

11000 BELGRADE

FR Yugoslavia

381116370408

381-11-3235-255

zorana@
elab.tmf.bg.ac.yu

Farkas
Janos

Technical University of Budapest
Dep. of Org. Chem. Technology
Muegyetem rkt. 3

1111 BUDAPEST

Hungary

3614631497

36-1-463-36-48

bekas@
oct.bme.hu

Gobdlos
Sandor

Chem.Res. Center

Institute of Chemistry
Hungarian Academy of Sciences
Pusztaszeri ut. 59-67

1025 BUDAPEST

Hungary

3613257933/190

36-1-325-7554

gobolos@

cric.chemres.hu

Hegediis
Mihaly

Chem.Res. Center

Institute of Chemistry
Hungarian Academy of Science
Pusztaszeri ut. 59-67

1025 BUDAPEST
Hungary

3613257933/190

36-1-325-7554

mhegedus@
cric.chemres.hu

- | Eliyas

Alexander

Institute of Catalysis
Bulgarian Academy of Science
Acad. G.Bonchev bl. 11

1113 SOFIA,

Bulgaria

003592756116

00359-2-756116

alel@
bgearn.acad.bg




Tabakova
Tatyana

Institute of Catalysis
Bulgarian Academy of Science
Acad. G.Bonchev bl. 11

1113 SOFIA

Bulgaria

003592756116

00359-2-756116

andreev@
bgearn.acad.bg

Idakiev
Vasko

Institute of Catalysis
Bulgarian Academy of Science
Acad. G.Bonchev bl. 11

1113 SOFIA,

Bulgaria

003592756116

00359-2-756116

andreev@
bgearn.acad.bg

Cocu
Florea

National Institute for Chem.
and Pharm. Res. and Devel.
74 373 BUCHAREST,

Romania

401322 62 17

40-1-32229 17

ioof@nepri.ro

Nastase
Nicoleta

Romanian Acad.

Institute of Physical Chemistry
Spl. Independentei 202

77 208 BUCHAREST,
Romania

4016376767

40-1-312 11 47

nnastase@
chimfyz.icf.ro

Lochar
Vaclav

Univerzita Pardubice
KFCH

Cs. 1égii 565

532 10 PARDUBICE
Czech Republic

040/6037047

040/6037068

josef.tichy@
upce.cz

Pospisil
Milo§

DEZA a.s.

OVRT

P.O. BOX 28

757 28 VALASSKE MEZIRICI
Czech Republic

4206516923457

420 651 611 402
420 651 611 546

Kostal
Daniel

DEZA a.s.

OVRT

P.0. BOX 28

757 28 VALASSKE MEZIRICI
Czech Republic

4206516923457

420 651 611 402
420 651 611 546




19. | Kukula VSCHT 420224354156 kukulap@vscht.cz
Pavel KOT
Technicka 5
166 28 PRAHA 6
Czech Republic
20. | Jurecek VUP a.s. 421826/5430 841 [421862/5430261 | vupas@netlab.sk
Ludovit N4bre%nd 4
971 04 PRIEVIDZA
Slovak Republic
21 | MikeStik VUP a.s. 421826/5430 841 | 421862/5430261 vupas@netlab.sk
Anton Ndbreznd 4
971 04 PRIEVIDZA
Slovak Republic
22. | Okresova VUP a.s. 421826/5430 841 |421862/5430261 vupas@netlab.sk
Soiia Nébreznd 4
971 04 PRIEVIDZA
Slovak Republic
23. | Matisova VUP a.s. 421826/5430 841 |421862/5430261 | vupas@netlab.sk
Marta Nabreinsg 4
971 04 PRIEVIDZA
Slovak Republic
24. | Peterka VUP a.s. 421826/5430 841 |421862/5430201 vupas@netlab.sk
Miroslav Nédbreznd 4
971 04 PRIEVIDZA
Slovak Republic
25. | Kupee VUP a.s. 421826/5430 841 | 421862/5430261 | vupas@netlab.sk
Pavol Nébreznd 4
971 04 PRIEVIDZA
Slovak Republic
26. | Uhlar DUSLO a.s. 42176752361 42176753020 duslod@
Jén 927 03 SATZA uvt.uniag.sk

Slovak Republic




27.| Kolesar Chemko Strazske a.s. 09469192453 0946491114 kniznica@
Jan Priemysela 720 chemko.sk
072 22 STRAZSKE
Slovak Republic
28. | Michvocik VYURUP a.s. 240 2588 07/2460276 miroslav.michvocik@
Miroslav Vléie hrdlo vurup.sk
824 12 BRATISLAVA 23
Slovak Republic
29.] Dinka VURUP a.s. 240 3056
Peter Viéie hrdlo
824 12 BRATISLAVA 23
Slovak Republic
301 Gotov Depart. of Organic Chemistry 421760296376 421-7-60296690 | gotovyn@
Battsengel Faculty of Nature Sciences fns.uniba.sk
Comenius University,Mlynské dolina
842 15Bratislava,
Slovak Republic
31| Putala Depart. of Organic Chemistry 421760296323 putala@ fns.uniba.sk
Martin Faculty of Nature Sciences 4217/60296409
Comenius University,Mlynska dolina 421760296690
842 15Bratislava,
Slovak Republic
32.| Brezak Istrochem a.s. 421/7/501 2149 421/7501258 480 | istroch@
Jan Nobelova 34 421/7/501 2531 istrochem.sk
836 05 BRATISLAVA
Slovak Republic
33. | Balogh VUCHT 421/7/250190 421/7/258558
Alojz Nobelova 34
836 03 Bratislava
Slovak Republic
34, Wenchich VUCHT 421/7/5259340 421/7/258558
Stefan Nobelova 34
836 03 Bratislava
Slovak Republic
35.| Sandtner VUCHT 421/7/250190 421/7/258558
Stanislav Nobelova 34




836 03 Bratislava
Slovak Republic

36. | Stolcova Katedra organickej technolégie 421/7/5325370 421393198
Magda Chemickotechnologicka fakulta STU
Radlinského 9
812 37 Bratislava
Slovak Republic
38. | Kralik Katedra organickej technologie 421/7/395242 421393198 kralik@
Milan Chemickotechnologicka fakulta STU chelin.chtf.stuba.sk
Radlinského 9
812 37 Bratislava
Slovak Republic
19.| Groskova Katedra organickej technoldgie 421/7/5325372 421393198
Danka Chemickotechnologicka fakulta STU
Radlinského 9
812 37 Bratislava
Slovak Republic
40. | Liptakova Katedra organickej technolégie 421/7/5325323 421 393198 lipo@
Beata Chemickotechnologicka fakulta STU chelin.chtf.stuba. sk
Radlinského 9
812 37 Bratislava
Slovak Republic
41.| GaSparovitova Katedra organickej technoldgie 421/7/5325372 421 393198
Dana Chemickotechnologicka fakulta STU

Radlinského 9
812 37 Bratislava
Slovak Republic




Annex III

THE PROGRAMME of the WORKSHOP

Monday 28.9.1998

830 - 9.00
9.00 - 920

920 - 940

940 - 10.00
10.00 - 12.00
12.00 - 1400
14.00 -16.00
16.00 -17.30

Tuesday 29.9.1998

9.00 -10.30

10.30- 11.00
11.00 - 12.00
12.00 - 14.00
14.00 - 15.00
15.00-17.30

Wednesday 30.9.1998

9.00 -10.30

10.30-11.00
11.00 - 12.00
12.00 - 14.00
14.00 - 17.30

Thursday 1.10.1998

9.00 -10.30
10.30 - 11.00
11.00 - 12.00

12.00 - 14.00
14.00 - 17.30

Friday 2.10.1998

9.00 -10.30
10.30 - 11.00
11.00 - 12.00

12.00 - 14.00
14.00 - 15.00

»INew Catalytic Systems and Processes Applicable to Small and Medium Enterprises®

Registration
Opening of the Workshop
- STU and ICS-UNIDO Representatives
- Greetings of Representatives of the Italian Ambassy
and the UNDP Office in Bratislava
Miertus S.: Presentation of ICS-UNIDO Programmes and
Activities
CoffeeBreak
Trifiré F. (Bologna): Overview of New Processes
Lunch
Margitfalvi J. (Budapest): Selective Hydrogenation
Discussion (Moderators: Trifiré F. and Margitfalvi J.)

Clerici M. (Milano): Catalytic Oxidations over Redox Molecular
Sieves, Scope and Limits

Coffee Break

Gallezot P. (Villeurbanne): Redox Catalysis

Lunch

Guallezot P. (Villeurbanne).: Redox Catalysis - cont.

Presentation of Country and Institutional Reports

Hanika J. (Praha): Reactor Engineering in Fine Chemical

Production
Coffee Break
Figueras F. (Villeurbanne): Catalysis by Solid Bases
Lunch

Excursion in R & D Facilities

Figueras F. (Villeurbanne): Catalysis by Solid Bases - cont.

Coffee Break

Kaspar J. (Trieste): Three-way Catalysts for Automotive
Pollution Control: State-of-Art,
Perspectives and Challenges

Lunch

Presentation of Problems and Case Studies by

Participants from the Industry

Wichterlova B. (Praha): Catalysis over Molecular Sieves
Coffee Break

Discussion on possible common initiatives on catalysis in
Central and Eastern Europe

Lunch

Discussion and evaluation of the workshop

Conclusion of the Workshop (S.Miertus, [CS-UNIDO)



Annex IV
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International Centre for Science and High Technology of the United Nations Industrial Development Organization

Trieste, ltaly
in cooperation with

Slovak University of Technology, Faculty of Chemical Technology

Bratislava, Slovakia

CERTIFICAT

This is to certify that

has participated in the Workshop

i1l

" New Catalytic Systems and Processes in the Small and Medium Enterprises "

held in Bratislava September 28 - October 3, 1998

Prof. Milan Hronec Prof. Stanislav Miertus
FCHT - STU ICS — UNIDO
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ICS - UNIDO WORKSHOP

on

»New Catalytic Systems and Processes Applicable to Small and Medium Enterprises*

September 28 - October 3, 1998
Bratislava

Slovak Republic

Financial Report

UNIDO Project No.: TF/GL0O/96/105

Contract No.: 98/205

Prepared by: Prof. Milan Hronec
Faculty of Chemical Technology
Slovak University of Technology
Bratislava

Slovak Republic

October 1998



In accordance with the Contract No. 98/205 the Faculty of Chemical Technology,
Slovak University of Technology in Bratislava, Slovak Republic (The Contractor) provides all
the services described in the Therms of Reference dated 10 July 1998.

On the bases of the Contractor's invoice sent to UNIDO Vienna the Contractor
received on account No. 2829000124 Bank Code: 1100, Tatra Banka the sum of 24 000 US$
(twenty four thousand US Dollars). From this sum were payed the expenditures summarised

in Tablel.

US$ |SKK [Total |Document
Item US$ No.

Travel expenses for lecturers 4.690 590 | 4.707 1
Travel expenses for foreign participants 1.277 | 2.082 | 1.337 2
Travel expenses for domestic participants 1.990 57 3
Accommodations+breakfasts for lecturers 52.852 | 1.511 4
Accommodations+breakfasts for foreign participants 41.217 | 1.179 5
Accommodations+breakfasts for domestic participants 3.435 96 6
Meals ' 93.738 | 2.680 7
Total 5.967 {195.904 [11.567

Balance 12.433

Exchange ratio Slovak Crown (SKK)/US$ 34.985

' Lunches, dinners and coffe and tea for all leacturers and participants

Since we have succeeded in obtaining very cheap accommodation for all participants
and travel expenses for 3 lecturers (from Hungary and Czech Republic) were also very low,
the total expenditures of the Workshop charged to the contribution of UNIDO were only
11.567 USS. This sum is much lower than was planned {30.000,-) for providing all the
services connected with the organization of the Workshop ~New Catalytic Systems and

Processes Applicable to Small and Medium Enterprises.

Enclosed: Documents No. 1 -7




