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T HE PROBLEMS OF chemical engineering education 
in Nigeria, as in other developing countries, are 

closely tied to economic conditions and its state of in­
dustrialization. Since it emerged as a sovereign state, 
Nigeria has experienced a "pre-austerity" period, fol­
lowed by an "austerity" (1982 till present) period. The 
second period is when the government realized it had 
a limited and fast-dwindling foreign exchange, and it 
imposed stringent measures to protect it. However, 
problems with chemical engineering education re­
mained identical in both periods. For example, in the 
pre-austerity time the government had a sufficient 
budget to establish modern chemical engineering de­
partments and to obtain laboratory equipment. 
Nonetheless, maintenance and efficient use of these 
facilities was not achieved, as Abdul Kareem [1] and 
Silveston [5] discussed. On the other hand, educa­
tional institutions that introduced chemical engineer­
ing programs during the present austerity period do 
not have laboratory equipment and other facilities due 
to a shortage of funds. 

PRESENT STATE OF ChE EDUCATION 

In Nigeria there are two types of undergraduate 
programs, although they are essentially the same in 
actual chemical engineering course content. The four­
year program is mainly for students with the General 
Certificate of Education (G.C.E.) A-level diploma in 
the three foundation subjects (chemistry, physics, and 
mathematics). The G.C.E. A-level is probably equiva­
lent to a two-year post-high school study in a commu-
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nity college as found in U.S. and Canada. The other 
is a five-year program for candidates with a high 
school diploma (West African School Certificate or 
G.C.E. O-level passes in five subjects, including the 
foundation subjects). Candidates with G.C.E. A-level 
are exempted from the matriculation examination and 
are expected to enroll in the second year of the five­
year engineering program. Students with G.C.E. O­
level sit for the matriculation examination organized 
by the Joint Admissions and Matriculation Board 
(J.A.M.B) for all the accredited universities in the 
country, held every year on the last Saturday of April. 
Successful candidates are placed in the schools of their 
choice by JAMB and enter the first year of the five­
year program. 

There are presently twenty-four universities 
accredited by JAMB in the country. Sixteen of them 
belong to the Federal Government, while the remain­
ing eight are owned by various state governments. Of 
these, only nine institutions have chemical engineer­
ing departments (JAMB Brochure 1985-86). Just four 
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of the nine institutions have begun the graduate pro­
grams. 

The chemical engineering courses are introduced 
in the second year of the five-year undergraduate edu­
cation. From the second year to the fourth year, inclu­
sive, emphasis is placed on understanding the follow­
ing transport phenomena (heat transfer, mass trans­
fer, and fluid mechanics), thermodynamics, particu­
late systems, separation processes, chemical en­
gineering kinetics and catalysis, chemical reaction en­
gineering, industrial chemistry, polymer science and 
technology, principles of plant design, chemical en­
gineering laboratory and chemical engineering 
analysis. Subjects like electrical technology, strength 
of materials, metallurgy, science of matrials, com­
puter programming, mathematics, chemistry, 
physics, and humanities are taken from other units of 
the institutions. Only a few courses, such as process 
dynamics and control, process modeling and optimiza­
tion, introduction to biochemical engineering, man­
agement and law, are taken in the fifth year in order 
to provide ample time for the student to tackle the 
two important final year projects. The projects are 
the chemical engineering research (an individually 
supervised research on any chemical engineering topic 
of national interest chosen by the student), lecturer 
group, and the chemical engineering design project 
(the design of an integrated pro\.'.ess by a group of 
students). 

Few institutions in Nigeria (and only the pre-au­
sterity ones) have well-equipped, well-maintained and · 
up-to-date chemical engineering laboratories that in­
clude unit operations, reaction engineering, and 
biochemical engineering laboratories. Even these in­
stitutions do not have process control laboratories. 
Computers (digital, analog, and hybrid) are effectively 
exploited in just a few chemical engineering depart­
ments. 

Another important feature of the undergraduate 
curriculum is the compulsory nine months industrial 
attachment for the students. This is one of the re­
quirements for a department's accreditation by the 
Council of Registered Engineers of Nigeria 
(COREN). Some institutions operate a straight aca­
demic year industrial attachment while others split 
the nine months into three and attach the students to 
industries during the three months summer vacation 
of the second, third and fourth years. 

DIFFICULTIES IN ChE EDUCATION 

Nigeria's problems include: a shortage of technical 
know-how (including a shortage of faculty, inadequacy 
or lack of support services, shortage of teaching and 
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research equipment, inadequate or non-existent re­
search funding, lack of administrative experience, 
negative attitude towards work, and isolation from 
centers of technical activities), insufficient funds, and 
lack of supporting industries. The first problem has 
been detailed and possible solutions advanced by 
Abdul-Kareen [1] and Silveston [5]. 

The funding problem is an old one in Nigeria. Even 
in the "boom" years the percentage of the national 
budget allocated to education at all levels should have 
been higher than it was. The present severe under­
funding is compounded by the political decision that 
students should have a tuition-free university educa­
tion. 

A lack of supporting industries means that many 
services which promote the quality of engineering 
education, such as regular maintenance of laboratory 
equipment, consulting opportunities for the engineer­
ing faculty members, training of laboratory techni­
cians and students, are missing. 

Few institutions in Nigeria have 
well-equipped, well-maintained and up-to-date 

chemical engineering laboratories that include unit 
operations, reaction engineering, and biochemical 

engineering laboratories. 

During the boom period, Nigeria imported indus­
tries with the hope that some modern technology 
would be transferred to her. This, however, has not 
happened. These industries have been "import sub­
stitution"; that is, raw materials, spare parts and 
other things are imported. The duty of the imported 
industry then reduces to mixing, assembling and pack­
aging. Foreign industries have not been willing to 
transfer their up-to-date technical know-how. The 
technical people assigned to absorb the modern 
technology that is made available are often not know­
ledgeable or competent enough to do so effectively 
because their selection may have been carried out for 
reasons of political expediency or even through chican­
ery. 

The lack of supporting industries causes additional 
burdens with respect to training. All students are re­
quired to spend at least nine months at some factory 
for training. Unfortunately, many students return 
with little or no practical experience. Either they are 
not received properly by the industrial organization 
through the assignment of challenging and responsible 
duties, or the students discover that their chemical 
engineering background does not coincide with what 
they are presumably being trained for. Some students 
lose interest in pursuing an industrial career after 
graduation. Instead they choose non-technical, office-
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type work, or go on to graduate studies, provided that 
sufficient interest, a good first degree and funds are 
available to them. Furthermore, when the few indus­
tries we do have run into technical problems which 
require research and/or development, authorities in 
both government and industry turn to the more ex­
pensive foreign experts for help. They hesitate to 
make use of the talents of their own researchers and 
scholars (who are in most cases educated in the very 
same countries from which the technical assistance is 
sought). 

Student population problems also seem to origi­
nate from a lack of healthy industries as well as a lack 
of technical training centers. High school graduates 
turn to colleges and universities as their only route to 
success and a rewarding future. However, the size 
and facilities of the institutions are limited and in most 
cases can accommodate a mere 5-10 percent of the 
applicants. The demand for higher education tends to 
overcrowd all institutions and especially the engineer­
ing schools, which are among the most popular ones. 
Faculty-student ratio is reduced and this causes de­
terioration of the quality of engineering education, as 
Murti and Murray-Lasso [3] pointed out. Another 
problem which places more of a burden on faculty 
members is the relatively weak foundation of entering 
students in chemistry, mathematics and physics. Al­
though this problem could be solved if only the best 
students at the matriculation examination are selected 
for admission, a government policy requires preferen­
tial admission for candidates from the so-called "edu­
cationally less developed" areas. The result is poorly 
prepared students in our classes. 

FUTURE PROSPECTS AND SUGGESTIONS 

Even though the government has recognized the 
technological education problem, the present ap­
proach does not offer relief. Proliferation of ill-equip­
ped institutions is not a solution. What is needed is: 
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• Improved technical training along the lines proposed by 
Abdul-Kareem and Silveston [1]. In addition, governments 
should discontinue the 'federal-character' or 'state 
character' policy in staff recruiting. A situation where a 
foreigner is preferred over a more-qualified fellow citizen, 
even one from a different section of the country, is an 
anathema. 

• Improved relations between university communities and 
industrial centers. This would make industrial adminis­
trators and government policy makers aware of the poten­
tial talents available in Nigeria's own institutions. It 
would permit faculty members to gain practical experi­
ence through short-term or long-term industrial leaves-of­
absence. The lecturers would also become conscious of 
chemical engineering problems which industries are fac-

ing and could, in turn, modify the contents of their 
courses and their educational programs accordingly. A 
closer relationship would open new avenues for chemical 
engineering students to get worth-while, on-the-job tech­
nical training during their years at the university. Since 
most industries in Nigeria are transnationals with chemi­
cal engineers active in the top echelons of management, 
perhaps they can help by urging branch plants to set up 
research and development departments and encouraging 
these departments to work together with universities. 

• Effective research institutes and centres which can coop­
erate with our academic institutions and assist our indus­
tries with problems such as alternative raw materials for 
industries, energy resources planning, utilization and 
management, design and construction of industrial 
plants, pollution abatement, greater agricultural produc­
tivity, and food storage, to name the most obvious ones. 
Effective research institutions could make proper use of 
experts from other countries and attract Nigerian re­
searchers and scientists who are living abroad towards 
solving problems of their country without having to re­
turn home. Funds for industrial research centers could 
come from government or from some of our own men of 
wealth, who now seem to squander their riches on 
frivolities. 

• Foreign Support: Grants now offered for faculty fellow­
ships by the U.S. , Canada and Great Britain need to be 
redirected towards more urgent needs such as teaching 
and research equipment and books for our libraries. 
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REVIEW: Polymer Systems 
Continued from page 33. 

steps in the development of a final product. 
After the general treatment outlined above, the 

student is introduced to specific polymers, their 
characteristics, and their uses in a chapter devoted to 
addition type polymers and another chapter on con­
densation type polymers. The final chapter deals with 
various analytical methods used in polymer charac­
terization and identification. This serves as a brief in­
troduction for the chemical engineer to some of the 
most common techniques likely to be encountered dur­
ing making or using polymers. 

The appendices are an especially useful feature of 
this book as they give literature sources, a number of 
laboratory exercises, and finally, an index of proper­
ties for the most common polymers. The latter may 
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