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M exico has been trying to improve her scientific programs and 
her industrial productivity ever since the heavy economic prob­

lems that were experienced in the 1980s. Industry presently faces an 
important transitional period from simple technology users to one in 
which indigenous resources must be used more intelligently and 
local processes must be more fully developed. To meet this challenge, 
Mexico needs qualified engineers. 

The Instituto Tecnol6gico de Celaya, founded in 1958, is one of 
sixty technological institutes in Mexico, all part of a National Sys­
tem of Technological Institutes. The size of each institute has been 
kept under 3000 students. Celaya is a province of the state of 
Guanajuato and is located in the center of Mexico, about 150 miles 
northwest of the capital, Mexico City. The chemical engineering 
department in Celaya has been recognized as one of Mexico's most 
dynamic departments in recent years. 

Traditionally, few universities in Mexico have had faculties with 
a complete or nearly complete staff of professors holding PhD de­
grees, due in part to a lack of available professionals at that level. In 
1980 only one faculty member in Celaya held a PhD degree. Today, 
however, our faculty has expanded to include seven members with 
PhD degrees (see Table 1). The average age of the faculty is only 
thirty-seven, and their backgrounds include visiting appointments 
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at places such as the Universities of Wisconsin, Texas 
at Austin, California at Davis, Texas A&M Univer­
sity, and CSIRO in Australia. We hope to establish a 
solid faculty by sending our professors abroad for 
further graduate studies in the future, and possibly 
by adding new members to the staff. Eight faculty 
members are currently involved in PhD studies (see 
Table 2), and our eventual goal is to have a staff of 
fifteen professors with PhD degrees by the mid-point 
of this decade. 

THE UNDERGRADUATE PROGRAM 
The undergraduate program began in 1961 and 

has grown t~ a current figure of 300 enrolled stu­
dents (see Figure 1). Female students have been 
enrolling at higher rates in recent years; from six 

TABLE 1 
1991 ChE Faculty, Instituto Techn6logico de Celaya 

• Rafael Chavez (PhD, University of Utah) 

• Alejandro G6mez (PhD, University of Utah) 

• Arturo Jimenez (PhD, University of Wisconsin) 

• Gustavo Iglesias (PhD, Texas A&M University) 

• Alberto Ochoa (PhD, University of California, Davis) 

• Pedro Quintana (PhD, University of Texas, Austin) 

• Antonio Rocha (PhD, University of Texas, Austin) 

• Maria-Guadalupe Almanza (MS, Tecnol6gico de Celaya) 

• Carlos Cardenas (MS, Tecnol6gico de Celaya) 

• Eleazar Escamilla (MS, Universidad de Mexico) 

• Teresa del Carmen Flores (MS, University of California) 

• Irma-Concepcion Galindo (MS, University of North Texas) 

• Salvador Leon (MS, Portland State University) 

• David Trigueros (MS, Tecnol6gico de Celaya) 

• Ma. de las Angeles Vazquez (MS, Tecnol6gico de Monterrey) 

• Angel Vazquez (MS, Tecnol6gico de Monterrey) 

• Juan Ledesma (MS, Universidad de Guanajuato) 

• Emma Torres (MS, Universidad de Guanajuato) 

TABLE 2 
ChE Faculty Currently Pursuing Ph.D. Degrees 

Professor University 

Francisco Javier Alvarado Texas A & M University 
Cristina Coronado Universidad de Barcelona 

Guillermo Gonzalez University de Salamanca 

We try to give our students good exposure 
to laboratory activities, with the result that the 

chemical engineering laboratory is used in three 
courses on unit operations in addition to one 

in kinetics and reactor design 

percent in 1980 to twenty-nine percent in 1989. About 
forty chemical engineers graduate each year from 
our program. 

The undergraduate curricula comprise typical 
chemical engineering courses together with addi­
tional courses emphasizing industrial engineering. 
We try to give our students good exposure to labora­
tory activities, with the result that chemical engi­
neering laboratory is used in three courses on unit 
operations in addition to one in kinetics and reactor 
design. The laboratory includes several units on a 
pilot-plant scale for operations such as distillation, 
absorption, extraction, evaporation, and drying. 
There are also sections for chemical reaction, 
solids treatment, and transport phenomena, and 
students must take two courses on analytical chemi­
cal analysis. Recently, we have also incorporated 
computer-aided techniques more significantly into 
our teaching. 

THE GRADUATE PROGRAM 
Our graduate program (one of the youngest in 

Mexico) began in 1980 and offered an MS degree in 
chemical engineering. Initially the MS program con­
sisted of nine courses and a thesis project. There was 
a set of core courses on thermodynamics, applied 
mathematics, transport phenomena, reactor design, 
and separation processes. Elective courses included 
process design, process control, design of experiments, 
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Gloria Maria Martinez Universidad Aut6noma Metropolitana 1992 

Ramiro Rico Princeton University 

Julio Rocha Imperial College 

Fernando Tiscareno University of Wisconsin 

Rodolfo Trejo Universidad Aut6noma Metropolitana 
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FIGURE 1. Students enrolled in B.S. program. 
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An interesting and vital challenge for us is to offer a solid PhD 
program that emphasizes research activities of interest to Mexico while at the 

same time keeping the solid technical basis that characterizes many of the graduate 
programs in the first-world universities. 

Operation of a 
double-effect evaporation system 

and selected topics on thermodynamics and trans­
port phenomena. 

We revised our program in 1985, giving more 
emphasis to research by reducing the academic load 
by two elective courses. This change yielded positive 
results. It shows the history of admissions and gradu­
ating students for the Master's program and demon­
strates that our graduating efficiency has improved 
significantly in the past few years. The low gradua­
tion rate noted in earlier years was not unique to our 
graduate program, but in fact has been a problem of 
major concern to most Mexican universities offering 
graduate programs in chemical engineering. 

One system we have implemented for supervis­
ing our students ' research progress is to assign a 
committee (in addition to the major advisor) from 
the beginning of the thesis project. At the end of 
each semester, the student must present a seminar 
before the committee, and based on the progress 
reported, a grade for the research work is assigned 
by the committee. The student also benefits from 
committee feedback at each step. 

We have also made special efforts to recruit top 
students for our graduate program, and this fact 
accounts in part for our recent good results . Some of 
our MS graduates have gone for further PhD work 
at universities such as the University of Wisconsin, 
University of Texas at Austin, Texas A&M Univer­
sity, and Princeton University. 

In Mexico, graduate programs offering PhD de­
grees are new and at present there are only three 
10 

universities where one can be obtained. The Autono­
mous Metropolitan University (since 1984), the Na­
tional Autonomous University of Mexico (since 1988), 
both located in Mexico City, and just recently, the 
Technological Institute of Celaya. It was not until 
1991 that the first PhD degree was granted by the 
Autonomous Metropolitan University. 

An interesting and vital challenge for us is to 
offer a solid PhD program that emphasizes research 
activities of interest to Mexico while at the same 
time keeping the solid technical basis that charac­
terizes many of the graduate programs in the first­
world universities. For this challenge to be success­
fully met, we must build a proper infrastructure for 
research activities. 

RESEARCH ACTIVITIES 

As a natural consequence of our pioneering ef­
forts to establish a solid graduate program in Mex­
ico, part of the job has been devoted to obtaining 
financial support for research activities, a task that 
has been complicated by the economic situation in 
our country. We have, however, made significant 
progress. 

Until 1982, federal support for research activi­
ties was weak, but in spite of our economic problems 
the situation has improved steadily since then. For 
instance, CONACYT (the National Council for Sci­
ence and Technology) initiated a special program 
(Programa de Apoyo al Posgrado) that offers support 
for improving the infrastructure at selected univer­
sities. Celaya has received support through this pro­
gram since 1984, and as a result our computing and 
laboratory facilities have expanded significantly. 
Support for individual research projects has also 
been received from COSNET (the Council of the 
National System of Technological Education). The 
support from these two agencies has particularly 
influenced our growth. 

Our research programs have centered on com­
puter-aided design, experimental work on separa­
tion processes, process control, and production of 
specialty chemicals. The computing facilities in the 
department are based on a Micro Vax II system, which 
is also used as a network server for twenty PCs. 
Some process simulators and software for process 
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control studies are available. To support experimen­
tal work, we have some of the newer analytical equip­
ment such as GCs, atomic absorption, TGA, etc., 
along with the more conventional equipment. 

Some major results of experimental work con­
cerned two projects for the production of ferrous 
fumarate and oxalic acid. The work was undertaken 
due to an interest expressed by industry, and as a 
result there are now industrial plants for the pro­
duction of these two specialty chemicals. The eco­
nomic benefit for our institution and for the research 
team, however, has been marginal (a fact that has 
produced strong criticism from our politicians!). The 
experience has been part of a learning process for us. 

These two projects are indicative of our efforts to 
bridge the traditional gap between academia and 
industry in our country. We have also provided serv­
ices to industry in the form of instrumental analysis 
and other specific research projects. In addition (and 
taking into account our previous experience), we are 
exploring routes for the manufacture of specialty 
chemicals that are currently being imported by 
Mexico, and a multi-purpose pilot plant is nearing 
completion. 

Celanese Mexicana has recently given additional 
scholarships for four graduate students who will 
develop their research projects on topics of general 
interest to the company. 

OTHER ASPECTS AND OUTLOOK 

Professor J.M. Smith (University of California, 
Davis) was associated with our graduate program 
between 1984 and 1987. He twice taught a graduate 
course on reactor design and helped conduct a re­
search project on the thermodynamics of three-phase 
reactor systems. In our effort to stimulate excellence 
in the department, in 1984 we instituted the J.M. 
Smith award, given each year to the graduate stu­
dent with the highest GPA. Seven students have 
received the award and four of them are presently 
pursuing the PhD degree. 

A similar award, given in honor of Professor Jose 
Martinez-Avella, one of the first lecturers in our 
institute, was instituted in 1989. The recipient of 
that award is the student graduating from our under­
graduate program with the highest GPA. 

In order to stimulate research activities, in 1984 
the Mexican government established a National Sys­
tem of Investigators. Eleven professors from the 
Celaya department have been inducted into the sys­
tem, the highest representation of any of the techni-
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cal institutes in Mexico. 

Each week a lecturer is invited to address the 
faculty and graduate students on some topic of inter­
est. On occasion the speaker will be one of our own 
graduate students talking about his or her research 
project. These seminars have been held since 1980. 

Each year for the past eleven years, we have 
organized a week of chemical engineering, the Semi­
nario Anual de lngenieria Quimica, an event that 

Students undertaking an experiment 
on chemical reaction analysis. 

has now become a tradition in Mexico. The main 
part of the event is a series of courses given by 
recognized professionals from both Mexico and abroad 
to an audience of national professors, graduate stu­
dents, and practitioner engineers. Among the past 
participants in this Seminario have been J. M. Smith, 
Octave Levenspiel, Charles Hill, Brice Carnahan, J. 
D. Seader, James Fair, Warren Stewart, Edwin Light­
foot, Carlos Smith, Richard Felder, Charles Holland, 
and George Stephanopoulos. 

We also attempt to share nonacademic activities 
with our students. Thus, activities such as our "Thank 
God It's Friday" basketball games have become tra­
ditional events enjoyed by everyone. 

Recent developments in Mexico seem to indicate 
that those who are in government positions are ac­
quiring a better awareness of the importance of aca­
demic and research activities. Industry, too, is show­
ing more interest in academia. Scholarship programs, 
such as CONACYT, are essential for providing 
greater numbers of qualified professionals who will 
be capable of meeting the challenges of the future. 

Consolidating a modern chemical engineering 
program in Mexico will not be an easy task, but 
those of us at Celaya hope to take a leadership role 
in effecting the needed changes. 0 
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