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1. Objective: To transfer scientific and technological knowledge to young 

researchers and engineers from Latin American countries through high 

level intensive training in a scientifica:ly advanced and industrially 

important subject. 

2. Place and date: The course was held at the Eurobuilding Hotel in 

Caracas, Venezuela from 27 November to 8 December 1995. 

3. Organisation: The Venezuelan Institute for Scientific Research (IVIC) 

assumed the responsability as contracting institution. The Organising 

Committee was constituted as follows: 

Dr. Paulino Andreu (CIED/CYTED), Chairman 

Prof. Mauro Graziani (!CS/University of Trieste), Co-Chairman 

Dr. Roberto Sanchez Delgado (IVIC) 

Dr. Alfredo Morales (INTEVEP) 

Dr. Francisco Machado (School of Chemistry, UCV) 

Dr. Carlos Scott (Catalysis Center, UCV) 

( CI ED: International Center for Education and Development of PDVSA, the Venezuelan Petroleum 

Corporation. CYTED: lberoamerican Program for Science and Technolgy for Development; IC S: 

International Center for Science and High Technology, UNIDO, rrieste: IVIC: Venezuelan 

Institute for Scientific Research, Caracas; INTEVEP: Petroleum Research and Development 

Center of PDVSA, the Venezuelan pP.tr<>'eum Corporation; UCV: Central Uni1ersity of Venezuela, 

Caracas) 
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Excellent organisati~nal support was obtained from CLAB, the Latin 

American Center for Biology (UNESCO-IVIC), who provided experienced 

personell (Mrs. Miriam Ramos and her assistant Mrs. Belangela Tarazona); 

further support came from CIED, INTEVEP and UCV. 

All technical sessions were held at the Eurobuilding Hotel, which is 

conveniently located in Caracas and provides excellent facilities. The cost 

of these facilities was kindly covered by CIED; in order to facilitate 

access, lecturers were also lodged at this hotel. Participants were 

accomodated in shared rooms at a nearby second-class hotel, and bus 

transportation to the Eurobuilding Hotel and back was provided daily. 

4. Funding: Contributions were received from the sources detailed below 

UNIDO U.S. $ 59.000 

CONICIT U.S.$ 25.000 

CIED U.S. $ 1 2.000 

IVIC U.S.$ 5.000 

INTEVEP U.S.$ 5 000 

CYTED U.S.$ 5.000 

TOTAL U.S. $ 111.000 

This represents a distribution cost of 53.15% of cash funding by 

lJNIDO and 46.85% by local sources. 
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Additional local financial support not includeo in the accounts was 

obtained from CIED, CYTED, IVIC, INTEVEP, and UCV, in the form of 

manpower plus computing and communication facilities and other 

services, including travelling for 1 8 people in a private plane of PDVSA to 

the Cardon refinery. 

5. Lecturers: A group of 26 distinguished scientists, geographically 

distributed as described below, and specialised in various aspects of 

catalysis and engineering was gathered to act as Lecturers. 

Additionally, Mr. Mohammed Derrough from UNIDO (Vienna) was 

present during the course as a special guest, and as a speaker at the two 

round tables held. 

Country of origin Number of lecturers 

Argentina 1 

France 1 

Germany 1 

Italy 4 

Spain 3 

United States 3 

Venezuela 13 
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In view of the desired nature of the course, oriented towards the 

practical applications of catalytic processes, a large proportion of 

lecturers coming from industry was selected. A numb~r of local academic 

and industrial institutions (UCV, INTEVEP, IVIC, PEQUlVEN, PROCTER & 

GAMBLE) contributed by providing an excellent group of exoerts as 

Lecturers. A complete list is presented as Annex 1 . 

6. Participants: Invitations were circulated to appropriate institutions 

in most countries in the region of Latin America and the Caribbean. 

A selection process was conducted by the Organising Committee on 

the basis of several criteria. Priority was given mainly on the following 

basis: 

Educational background. young people with training at least to the M.Sc. 

level in chemistry or chemical engineering. 

Professional situation: professionals either employed in an industrial 

research or production company, or holder of an academic position in a 

University or research institute. Additionally, graduate students with a 

favorable recommendation from their supervisor or department were also 

accepted. A balance was sought between participants from academia and 

from industry. 

Financial contribution: participants coming from industry who could 

provide some financial contribution towards their own travel expenses. 

This criterion was not applied to university participants in view of the 

known financial restrictions for Latin American academic institutions. 
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Geographical distribution: a balance was sought to match the number of 

participants with the relative size and development of chemical science 

and industry in the various countries. This criterion was not applied to 

Venezuelan pzrticipants, particularly those from the Caracas area, since 

they caused minimal expenses. 

The course was attended by 2 5 participants from 6 other Latin 

American countries as shown in the Table below, 38 from Venezueia ( 1 5 

from outside the Caracas area), plus 1 young scientist of German 

citizenship coming from an Italian laboratory, who participated at his own 

expense. 

A complete list of names and addresses of participants is contained 

in Annex 2. 

Country of origin Number of participants 

Argentina 1 

Brasil 4 

Chile 5 

Colombia 8 

Mexico 4 

Peru 3 

Germany/Italy 1 

Venezuela 38 
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7. Programme: An intensive programme of activities was covered during 

two weeks (full-time). This included 56 formal lectures with adequate 

time for extensive discussion, two Round Tables on "Technology trends" 

and "The needs for catalysis in Latin America", plus visits to industrial 

establishments: the Cardon Refinery (Maraven), and INTEVEP, or 

alternatively . to IVIC, which houses the most complete science and 

technology library in Latin America. 

Additionally, Prof. Mauro Graziani described the activities of ICS 

(Trieste) and the possibilities for interaction and training for developing 

countries, whilst Dr. Paulino Andreu presented the achievements and 

potential of the Catalysis Sub-programme of CYTED, the lberoamerican 

Programme for Science and Technology for Development. 

Emphasis was placed throughout the course on the applied aspects of 

catalysis to the refining, petrochemical and chemical industries, as well 

as on the utmost importance of the protection of the environment and the 

role of catalysis both in allowing cleaner processes and products, and in 

actually controlling or cleaning pollution. The topics covered ranged from 

the chemical fundamentals through reactor and engineering design to 

project management and technology transfer. 

A complete programme is included as Annex 3. 

8. Social events: 

A couple of modest social gatherings were organised, which 

contributed greatly to a better integration of the group in an informal 

atmosphere. Also, i;1 'liew of the heavy working load, the intermediate 

week-end was left free for participants to enjoy tourist attractions at 



7 

their own convenience. After a few days, gropus spontaneously arrange for 

further meetings and outings. 

9. Results: Firstly, a high level training was achieved, which undoubtedly 

accomplished the objective of updating or introducing participants in the 

subject area of the course. This knowledge can now be transmitted by 

these participants to other professionals in their countries of origin, 

which should produce the desired multiplying effect. 

Secondly, this event served the purpose of establishing important 

links between scientists, engineers, and institutions or companies of the 

various countries represented, which should help to enhance individual 

capabilities and to promote joint actions. 

1 0. Comments and Conclusions: Catalysis is a very important subject 

both for its commercial and scientific interest. It is a topic which is 

extensively researched and practised in the major industrialised countries 

and is one which contributes substantially to their economic well being. 

A number of countries in Latin Amenca have achieved a considerable 

development in their petroleum, petrochemical and chemical industries 

which are currently run in good part by local professionals with a high 

level training. 

A key factor to enable the less developed countries to keep updated 

with the latest developments is the transfer of technology expertise to 

them. Mech of this transfer is normally done at the senior management 

level, which has problems since senior managers are often set in the!r 

ways and the new knowledge does not always flow down to the practical 

production levels; also Universities and research institutes in Latin 
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America sometimes lag behir!d in including in their curricula the most 

recent state of the art in frontier areas of research and engineering. 

Therefore, offering high level training to young scientists and 

professionals h3s perhaps a greater potential for a real impact at both the 

academic :ind industrial environmt:nts in the region. 

Traditionally a large n·;:nbt!r of Latin Americans have obtain their 

training in top schools of developed countries, notably the US; this has had 

a very positive impact, but also has caused a number of problems. For 

instance, scientists and engineers who have obtained a Ph.D. abroad tend to 

iose contact with local problems and !he local "culture" in problem 

solving, or else on their return find the level of resources and funding in 

their own country inadequate. This tt.en leads to frustration and 

dissatisfaction, and eventually emigration, with a consequent considerable 

loss to tt.~ home country. In recent times, this "brain drain" from Latin 

America to the more developed cot.:ntries has become a problem of major 

concern. 

A possible solution to this problem is to train fewer people abroad, 

a11d to do more in the developing nations, particularly in those areas where 

local expertise and strength are obvious. This has a number of clear 

advontages, eg.: (i) the locally available high level experts can be used as 

instructors in a "south to south" type of transfer of knowledge; (ii) the 

people receiving training will observe problem solving capabilities and 

attitudes in an environme~t not too different from :heir own; this is 

partitularly true in courses of a regional nature such as this, since this 

offers a common cultural and technical background; (iii) the cost of 

runn1;1g such a coui se in ~ Latin American country is probable lower than i f 

the act;vity was conducted in Nort;, America or Europe. 
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One problem is that in any case tu run these courses requires 

substantial funding both from UNIDO and from the host country. In this 

case, generous local funding was obtained as a result of a strong 

commitment of the Venezuelan 'iovemment (through CONICIT and IVIC), 

PDVSA, the Venezuelan Petroleum Corporation (through INTEVEP and CIED), 

and other sources (CYTED, UCV). Additior.ally, some other companies 

contributed with lecturers, for instance UOP, IFP, EXXON, which was 

particularly important for the success of the course. Also so"!e of the 

participants were able to obtain some financial support in their home 

countries. 

A good mix of lecturers from a wide range of countries was gathered 

for this activity. This included a good number of Venezuelan experts from 

academic and industrial origin, who took care of most of the fundamental 

topics which were covered in the first week, plus well established figures 

from North America, South America and Europe, who dealt with the more 

specialised topics during the secC'nd week. This was important since in 

spite of the fact that Venezuela posseses a high level of expertise in 

refining and petrochemicals, scientists from the more developed countries 

are needed to establish an appropriate level. 

Teaching the course in Caracas required a substantial commitment 

for the Lecturers, but everyone was very willing to provide their time and 

effort generously, not only in the formal sessions, but also in informal 

meetings and discussions with the participants. 

The idea of holding two round tables gave ample opportunity to 

discuss openly some topics and ideas of a more general nature that those 

presented in the lectures. These round tables were organised so as to 

include in the panel people from various countries and a good mix of 
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academic and industrial backgrounds. Although the conversations were 

lengthy and fruitful, perhaps the most imortant conclusions could be 

summarised as follows: 

-The region of Latin America and the Caribbean has an immense potential 

for development of a modern refi'ling, petrochemical and fine chemicals 

industry, in view of the available natural resources, geographical position, 

installed facilities and capabilities, and existing highly trained 

professionals. 

-There is a strong need for further training such as the one provided by 

this course, on a regular basis, and the support of UNIDO and other 

international organisations should be actively sought for these purposes. 

It was considered that future courses or workshops should be more 

focu~sed on specific aspects of industrially important processes. 

-Environmental considerations such as the ones presented in this course 

mu~;: be at the top of priorities concerning industrial development and 

future training. 

-The exchange of knowledge anJ information should be further stimulated, 

both between the Latin American region and the developed nations, and 

between the various Latin American countries themselves. This could be 

done through academic and industrial training and exchanges, but also 

through joint projects and joint ventures. This could alleviate the 

differences at present existing in the level of scientific and technical 

development in different countries of the region. More extensive use of 
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programmes already existing should be made, for instance the 

possibilities offered by ICS (Trieste) and CYTED. 

-The need for strong links between the industrial and the academic worlds 

was emphasised as an adequate means of utilising capabilities to their 

full potential. 

The organisation and effort required to run this meeting in Caracas 

were very substantial indeed, and the group in charge and support 

pea sonell worked with great enthousiasm and quality to achieve the goal. 
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11 . Expenditures charged to the contribution of UNIDO: 

Item 

Accomodation for Lecturers, plus lunch 

for Lecturers and participants at 

Eurobuilding Hotel 

Daily subsistence allowance for Lecturers 

and participants 

(excluding those from Caracas) 

Travelling for 24 participants 

(includas 7 Venezuelans frcm outside Caracas) 

Accomodation for participants 

(24 persons x 15 days x ca. $30/day) 

Total 

U.S. S 

28,000 

10,000 

11,000 

10,000 

59,000 

12 
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Annex 1 

List of Lecturers 



Roberto Cunningham 
lnstituto Argentina de Petr61eo 
~aipo No. 645. piso 3 
1006 Buenos Aires 

UST OF LECTURERS 

ARGENTlhA 

Tel: (54-~) 325-8006. 322-3244; Fax: 325-8009. 325-8006 

Armand Koskas 
lnstitut Francais du P~trole 
Caracas 

~lmut Knoezinger 

t:1otANCE 

GERMANY 

lnstitut fur Physikalische Chemie der Universitaet 
Sophienstrasse. 1 l 0-80333 Munich 
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Tel.: 49-89 590-2319; Fax: 590-2602; E-mail: hnoezin@emil.phys.chemie.uni.muen.chen.de 

Claudia Bianchini 
ISSECC-CNR 
Via J. Nardi 39. 1-50132 
Firenze 

ITALY 

Tel.: (39-55) 243990. 245990; Fax: 247-8366; E-mail: bianchin@cacao.issecc.fi.cnr.it 

Francesco Ciardelli 
Universit~ di Pisa 
Dipartamento di Chimica e Chimica lndustriale 
35 via Risorgimento. 56126 Pisa 
Tel.: (39-50) 918229; Fax: 918320; E-mail: fciard@dcci.unipi.it 

Giulio DeganeHo 
ICTPN-CNR 
cl o Dipartimento di Chimica lnorganica 
Via Archirafi 26-28, 1-90123 
Palermo 
Tel.: (39-91) 616-8261; Fax: 616-6281; E-mail: ictpn@ipacuc.cuc.unipa.it 

Mauro Graziani 
ICS International Center for Sciences and High T echonology 
Via Grignano, 9 
34014 Trieste 
Tel.: (39-40) 676-3958; Fax: 676-3903; E-mail; graziani@'univ.trieste.it 



Ave~no Corrna 
l~""tituto de T ecnologia Quimica 
UPV-CSIC 
Universidad Politecnica de Valencia 
Av. Los Naranjos. 46022 Valencia 

SPAIN 

Tel.: <34-6) 387-7800: Fax: 387-7809: e-mail: itq@upvnet.upv.es 

Francisco Rodriguez Reinoso 
Universidad de Alicc.:ite 
Dpto. de Quimica lnorganica 
Alicante 
Tel.: (34-6) 590-3544; Fax:S90-3454. 590-3464; E-mail: reinoso@vm.cpd.ua.es 

Luis Oro 
Universidad de Zaragoza 
Facu:tad de Ciencias 
Fax: (34-76) 761143: E-mail: oro@msf.unizar.es 

Istvan ~orvath 
Exxon Research & Engineering Co. 
Route 22 East. Annandale. NJ 0880~ 

USA 
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Tel: (1-201) 908-730-2154Fax: (1-201) 908-730-3042; E-mail: ithorva@erenj.com 

John Mowry 
UOP 
OOCago 
U.S . .&\. 

Pichard Marinagli 
WOP SO East Algonquin Road 
P.O. Box 5016 
Des Piaines • Illinois, 60017-5016 
rel.: {1-708) 391-3327 

Paulino Andr~u 
CIED-CYTED 
Caracas 

Jacinto Pachano 
PEQl,;IVEN 
Caracas 

Alfredo Morales 
INTEVFP. S.A. 
Caracas 

VENEZUELA 



Roberto S3nchez-Oelgado 
IVIC 
Chemistry Center 
Apartado 2182 7. Caracas 1020-A 

Rafael Rangel 
Manager for Biotechnolo<.;f; 
Polar. S. A. 
caracas 

Giuseppe Gianetto 
LCV 
Facultad ~ 1ngenierla 
caracas 

Ricardo Prada 
Procter & Gamble 
caracas 

Nelson Martinez 
POVSA 
Caracas 

Marcos Rosa Brussin 
LC\/ 
Escuela de Quimica 
caracas 

Francisco Machado 
u:v 
Escuela de Quimica 
Caracas 

Magdalena Ramirez de Agudelo 
INTEVEP, S. A. 
caracas 

G. Dasori 
INTEVEP. S. A. 
caracas 

Roberto Galiasso 
INTEVEP, S. A. 
caracas 

Mohammed Derrough 

Special Guest 

United Nations Industrial Development Organization, UNIDO 
P.O. Box 400 
A-1400; Tel: 211 31-3887; Fax: 232156 
Vienna 
AUSTRIA 

16 
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Annex 2 

List of Participants 



LIST OF PARTICIPANTS 

ARGENTINA 

Mar!sa Alejandra Marturano 
Centro de lnvestigaci6n y Oesarrollo en Procesos Cataliticos (CINDESA) 
68 No. 612. 1 ro. C. La Plata 
Tel.: (54-21) 256132: Fax: 254277: e-mail: ferretti@nahuel.biol.unlp.edu.ar 

BRASIL 
William Gilbert 
PETROBRAS-CENPES. Divisi6n ~ T ecnologia de Procesos 
Ciudad Universitaria 
Rio de Janeiro 21949-900 
Tel.: (55-21) 598-6814; Fax: 280-0838 

Jefferson Gomes 
PETROBRAS-CENPES, D1visi6n de T ecnologia de Procesos 
Ciudad Universitaria 
Rio de Janeiro 21 949-900 
Tel.: (55-21) 598-6673; Fax: 280-0838 

Amado Montes Barz6n 
Universidad Federal de Sao Carlos 
Rod. Washington Luis, Km. 235 Sao Carlos 
Tel.: (55-16) 271-2565, 271-4835; Fax: 271-4835; E-mail: paab@iris.ufscar.br 

Vicemario Simoes 
Universidad Federal de Sao Carlos 
Tel: (55-16) 272-9934; Fax:274-8266; E-mail: pvsi@iris.ufscar.br 

CHILE 

Irene Concha 
Universidad de Concepci6n, Facultad de Ciencias Quimicas 
Dpto. Fisico-Quir.iica 
Calle Edmundo Larena SIN, ConcepciOn 
Tel: (56-41) 234985 Ext. 2201; Fax: 245974;E-mail:preyes@buho.dpi.udec.cl 

Juan Carlos Gacitua 
Petrox S.A. Refineria de Petr61eo 
Concepci6n 
Tel: (56-41) 506478; Fax: 410775 

Carlos Iglesias 
Petrox S.A. Refinerla de PetrOleo 
ConcepciOn 
Tel: (56-41) 506336; Fitx: 410775 

Ralael Garcia Lovera 
Universidad de ConcepciOn, Facultad de Ciencias Quimicas 
Dpto. de Fisico-Quimica 
Calle Edmundo Larena S/N, Casilla 3-C. Concepcion 
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Tel: (56-41) 234985 Ext. 2324; Fax: 240280, 245974; E-mail: rgarcia@condor.dpi.udec.cl 



Sergio Moya Duran 
Universidad Santiago de Chile. Facultad de Quimica Biol6gica 
Santiago de Chile 
Tel: (56-2) 681-1644. 681-9037; Fax: 681-2108; E-mail: smoya@lauca.usach.cl 

Eduardo Arguello Nieblas 
Universidad de <:artagena 

COLOMBIA 

Facultad de Ciencias Quimicas y Farmaceuticas. Grupo de CaUlisis 
Campus de Zaragocilla 
Tel: (57-6) 698179, 698180, 654486, 654772; Fax: 698323 

Aida Barbosa 
Universidad de Cartagena 
Facultad de Ciencias Quimicas y Farmaceuticas, Grupo de Cat~lisis 
Campus de Zar;agocilla, <:artagena 
Tel: (57-6) 698179, 698180, 654486, 654772; Fax: 698323 

Alberto Bolaik>s 
Universidad del Valle, Decanato de Quimica 
Cali 
Fax: (57-2/ 339-6120; e-mail: albolano@mafalda.univalle.edu.co 

Sonia Giraldo de Le6n 
Universidad Industrial de Santander 
Escuela de lngenieria Quimica 
A.A. 6 78 Bucaramar.ga 
Tel.: (57-76) 459647; Fa:11.: 352554, 350540; E-mail: sgiraldo@uiscol.uis.edu.co 

Carlos Medina 
ECOPETROL. Bucaramanga 
Tel.: (57-76) 445444 

Jorge Moreno 
Universidad de Antoquia 
Medellin 
Tel.: (57-4) 210-5537; Fclx: 263-8282 

Clemencia Vargas 
ECOPETROL. Bucaramanga 
Tel.: (57-76) 445444 

Aida Villa Holguin 
UniverSldad de Antoquia 
Medellin 
Tel: (57-4) 210-5537; Fax: 263-8282 

Volker Sernau 
ISSECC ~NR 
Via J. Nardi 39, 1-501 32; Firenze 

GERMANY /ITALY 
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Tel: (39-55) 243990, 245990; Fax: 247-8366; E-mail: bianchin@car.ao.issecc.ti.cnr.it 



MEXICO 

Luis Cedeno 
Universidad Nacional Aut6noma de Mexico 
Facultad de Quimica. Dpto. lngenieria Quimica 
Ciudad Universitaria. Conjunto E. Lab. 225. C6digo Po;;tal 04510 
Mexico. D.F. 
Tel: ( 52-5) 622-5369; Fax: 622-5366 
E-mail: cuevas@servidor.unam.mx 

Gilberto Ccrdoba 
Universidad AutOnoma Metropolitana-lztapalapa 
Opto. de Quimica, P.O. Box 55-534 
Av. Michoacan y La Purisima Col. Vicentina 09340 
Mexico D.F. 
Tel.: (52-5) 724-4667; Fax: 724-4666 
E-mail: mvr@xanum.uam.mx 

Rogelio Cuevas 
Universidad Nacional Aut6noma de Mexico 
Facultad de Quimica. 
Dpto. de lngenieria Quimica 
Ciudad Universitaria, Conjunto E, Lab. 22 5, C6digo Postal 04510 
Mexico. D.F. 
Tel: (52-5) 622-5368; Fax: 622-5366 
E-mail: c1Jevas@servidor.unam.mx 

Marcos May Lozano 
Universidad AutOnoma Metropolitana 
Unidad lztapalapa, Av. Michoacan y La Purisima Col. Vicentina, 09340 
Mexico, D. F. 
Tel.: (52-5) 724-4669, 6120982; Fax: 724-4666 

PERU 

Croswel Aguilar 
Universidad Nacional de Trujillo 
Facultad de lngenieria Quimica. Lab. Catalisis y Adsorbentes 
Trujillo 
Tel: ( 51-44) 283442; E-mail: aguilar@unitru.edu.pe 

Luis Carrasco 
Universidad del Callao 
Facultad de lngenierla Quimica 
Gerardo Unger 1 5 7-B, Urb. lngenieria, San Martin de Porras 
Lima 
Tel.: (51-14) 481-3063; Fax: 296607 

Luis Torres Muro 
PetrOleos del Peru S.A. Petroperu 
Fax: (51-74) 383032 
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V£:.NEZUELA 

Javier Acosta 
Universidad Cent·al de Venezuela 
Escuela de Quimica. Lab. Tamices Moleculares 
Caracas 
Tel: (58-2) 662-6512: Fax: 693-1653 

Isaias A1varado 
Institute Venezolano de lnvestigaciones Cientificas 
Centro de Quimica 
Caracas. D.F. 
Tel: (58-2) 501-1307; Fax: 501-1350 

Daniel Arias 
Umversidad Central de Venezuela 
Fac•Jltad de Ciencias. Esc. de Quimica 
Caracas. D.F. 
Tel: ( 58-2) 662-6592; Fax: 693-1653 
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Annex 3 

Programme of the Course 



FL'IAL PROGR~\f ----------------

PART 1. Introduction 
I .I The refining industry ( P. .4.r.dreu) 
1.2 The petrochemical industry(}. PachanoJ 
I J The imporrance of caralysisfor those industries (A. Morales> 

RINDAMINTALS 

PART 2. 1be catalytic Phenomenon 
2.1 Homogeneous Ca1alysis (R. Sdnche: Delgado) 
22 Heterogeneous Catalysis (A. Corma) 
23 Biocatalysis (R. Rangel) 

PART 3. Heterogeneous Caf21ysis and Physica: Adsorption 
3./ Acid and Basic Catalysis (A. Corma) 
32 Bifunctional Caralysis ( G. Giannetto) 
33 Physical Adsorption (F. R. Reinoso) 

PART 4. Homogeneous Catalym 
4./ Homogeneous Catalytic Processes in the Chemical Industry (l. A. Oro) 
42 Homogeneous Catalytic Processes in the Petrochemical Industry (/.Horvath) 
43 Relationes between Homogeneous and Heterogeneous Catalysis (C. Bianchini) 

PART S. Catalytic Materials and Adsorbents 
5./ Molecular Sieves (A. Corma) 
52 Activated Carbons (F. R. Reinoso) 
53 Natwal Ma1erials (G. Deganel/o) 
5.4 Natural Material (Clays) (M. Rosa- Brussin) 

PART 6. Catalysts Preparation 
6.1 Supports and Active Pr.ases (R. Prada) 
62 Industrial Production of Catalysts (R. Prada) 
63 Texrural and StTUCtUTal Properties (NP. Martinez) 

PART 7. Catalysts Caracteril.ation 
7.1 FundamenJal Aspects (M. Rosa-Brussin) 
7 2 Spectroscopic Characterization (H. Knoezinger) 

PART 8. Catalysts Evaluation 
8.1 Activity, Selectivity and Stability (F. Machado) 
82 Theorical MO<klling (M. Ramirtz de A.) 



PART 9. Catalytic Proces.ws Scaling-up 
9.J T_\pes of Reactors f G. Dassorij 
92 Bench and Pilot Testing ( G. Dassori) 
93 Reacrors Design fTriphasic) ( J. KrasukJ 

II\VUSTRIAL APPUCATIOl\S 

PART 10. Refining Catalytic Proces.ws 
10.1 11111Vduction ( R. Galiasso) 
102 Calafytic Cracking (A~ Koskas, IFP) 
10.3 Hydrorrearing: HDS y HDT (R. Galiano) 
10.4 Hydrocracking (R . . \.f arinangly, UOPJ 
105 Reforming (A. Koska.s. IFPJ 
10.6 Alquilation ( D. Huskey, lnievep, SA J 
10.7 lsomeri:arion-Erherification ( R. Marinangly, UOP J 

PART 11. Petrochemical ProcesB 
1 I .I Production of MonofTk!Ts ( J. Pachano) 
JJ 2 Polimerizarion ( F. Chiardelli) 
I I 3 Production of Aromatics ( BTXJ (A. Koska.r. IFP) 
I I .4 Alquilation of Aromatics ( R. Marinangly, UOP) 
JJ .5 Oxigenmes Synihesis f R. Marinangly, UOPJ 
l/.6 Fischer-Tropsch Process( J.J. Garcia) 

PART 12. Catalysis for the hnprovement of the Environment and the Quality of Life 
12./ TreatmenJ of gaseous effluenis (M. Rosa-Brussin) 
122 TreatmenJ cf Ii.quid ejjlumJS ( J.Annourj 
123 New Processes ( J. Annour) 
12.4 Emission Con1r0l ( M. Graziani) 

TECHNOLOGY MANAGEMENT 

PART ll Management of Projects 
13.1 Modern Tools for Projea Managemeni and Developmeni (R. CunninKham) 
132 The effecrs of scale economics and investmenJ costs ( R. Cunningham) 
133 Developtr.eniof ProjeasandProcesses( R. Cunningham) 
13.4 The scenario for the next decade ( R. Cunningham) 



PART 14. The ~of Technology Transfer 
/.I.I Integration of the O\:erall Process (A . .\foralts) 
142 Technology Protection (A. Morales) 
143 Organi:ation ojche R&.DActi\ity(A .. \forales) 
J.J.4 .\lode! of Technology Management ( .\'. P. Martine:) 

ROLU\11J TABI.ES 

:\) ROl~"DTABLEOSTEClriOLOGYTRE.,ns 
rCOP. IFP. EXXON. PDVSA. INTEVEP SA.) 

8) ROL~"DTABLE ON LA~-A~IERIC~~ CATALYSIS SEEDS 
< U?>.'IDO-ICS. Participating Coumries J 

PARTICLLAR A'"DGENERAL COSCLUSIOSS 

SOCIAL PROGRAM 

The social program for the pan:icipants will be as follow: 

'.\londay, Sovember 27 
\Velcoming Reception Cocktail from 7:30 to 9:30 pm 

Friday, December I 
• Tour I: Visit to Card6n or Amuay Refineries of PD VS A. (Limited to 18 persons) 
• Tour 2: V1Sit to El Palito and Mor6n Petrochemical Complex (wilimited) 

Saturday 2 • Sunday 3 ~December: (Optional) 
Visit to the National Monocoy Park located in die west wne of Venezuela. It is fonned by 
mangroves, coral reefs and wonderful beaches. The aanspon.arion to the park will be done 
in spon boars. This visit is optional. 

Thursday, December 5 
Venemelan Folklore Show 

Friday, December 8 
Cosing Event Cocktail 




