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NILE UNIVERSITY
OF NIGERIA

HONORIS UNITED UNIVERSITIES

Motto:
Beyond Degrees

Vision:
Nile University of Nigeria visualizes itself as becoming a vanguard university that gains
the respect of the world through academic excellence by providing the highest quality
university education for students from around the globe.

Mission:
To provide students with opportunities of quality university education that will bring out
the best in them to make them stand tall through time and ready to face the challenges of
a globalized world.




NATIONAL ANTHEM

Nigeria we hail thee
Our own dear native land,
Though tribe and tongue may differ,
In brotherhood, we stand,
Nigerians all, and proud to serve
Our sovereign Motherland.

Our flag shall be a symbol
That truth and justice reign,
In peace or battle honour'd,

And this we count as gain,
To hand on to our children

A banner without stain.

O God of all creation,
Grant this our one request,
Help us to build a nation
Where no man is oppressed,

And so with peace and plenty
Nigeria may be blessed.
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DEDICATION

This Inaugural Lecture is dedicated to:

Al those who have shaped, supported, and inspired the journey

My family - for their love, prayers, and quiet strength

My teachers and mentors - who opened my mind and challenged my limits
My students - past, present & future

My colleagues, collaborators, and friends

Nile University of Nigeria, the Honoris United Universities Network
Federal Republic of Nigeria

Allah SWT

May this lecture not just inform, but inspire.
May it not only mark a milestone, but ignite a movement.




EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World Professor Abdullahi SB Gimba

TABLE OF CONTENTS

Motto ii
Vision i
Mission i
National Anthem iii
Dedication iv
Table of Contents v
Protocol vili
1 Preamble 1
2 Introduction - The Meaning of this Moment. 3
3 Disruption as the New Constant. 6
3.1 Living in the Eye of the Storm: The Evidence of Disruption 6
4 Pushing the Boundaries. My Scholarly Research in Disruptive Times. 8
4.1. Reservoir Modelling & Simulation 8
4.2. Reservoir Engineering 14
4.3. Renewable & Sustainable Energy 20
4.31.  Harnessing Biomass and Waste for Renewable 20
Energy Production
4.3.2.  Advanced Materials for Sustainable Drilling 22
and Resource Management
4.3.3.  Solar, Bio, and Hybrid Energy for Rural 23
Electrification and Climate Action
4.3.4. Green Chemistry and Waste Conversion 25

Technologies.

4.3.5.  Policy-Relevant Research for Decarbonization 26
and Emissions Reduction

4.3.6. Education, Innovation, and Capacity Building 27
for Sustainable Development.

4.3.7.  Reimagining Coal Beyond Combustion: 32
Unlocking Rare Earth Potential in the
Maiganga Deposit

4.4 Engineering Education 33
4.41.  Curriculum Innovation and Student-Led 34




Professor Abdullahi SB Gimba EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World

Transformation
4.5, Patents & Trademarks. 37
4.51.  Synthesized Printing Ink from Renewable Sources 37
and Organic Varnish.
4.5.2.  Mini Ablative Reactor for Biomass Pyrolysis. 37
4.53.  Evaluating the Impact of Cost-Related Incentives 37
in Fiscal Systems under Exploration and Production

(E&P) Investments

4.6. Books and Monographs: Building Knowledge 39
for a Disruptive Era.
4.6.1.  Monographs: Crafting Technical Foundations 40
for Disruption
4.6.2. Books: Strategy, Innovation, and Societal Renewal 40
4.6.3. Knowledge for the Disruptive Age: 41
A Transformational Imperative.
4.7. Doctoral Research with Global Relevance: Shaping 41

Solutions for a Disruptive Era

471.  Pioneering Research Frontiers: 41
Student-Led Excellence.

4.7.2.  Advancing Knowledge through High-Impact 43
Scholarly Publishing

4.7.3.  Aligning Research with National and Global Priorities 44

5 Vision for Engineering, leadership & service. Shaping Africa’s Future 46
through Purpose-Driven Innovation
5.1. Petroleum & Gas Engineering Innovations. 46
5.2, Engineering Education Reform 46
5.3. Engineering Excellence through Interdisciplinary Collaboration 47
5.4. Bridging Academia, Industry, and Policy 48
5.5. Mentorship of Future Leaders 48

6 Conclusion: The Mandate Before Us 51

7 Acknowledgement. 53
7.1. Tribute to My Parents. 53
7.2 Tribute to Family. 53
7.3. The Nile University Network 54

7.4. My Leaders - Spiritual and Temporal. 55

vi



EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World Professor Abdullahi SB Gimba

7.5. My Friends 57
7.6. Current and Past Students. 57
7.7. My Teachers and Mentors. 58
REFERENCES 59

vii



Professor Abdullahi SB Gimba EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World

PROTOCOL

Chairman of Council & Pro-Chancellor

Members of the Governing Council

The Vice-Chancellor

Deputy Vice-Chancellor (Academics)/Director of Academic Planning

Deputy Vice-Chancellor (Central Administration)
The University Registrar

The Chief Financial Officer

The Chief Peoples’ Operating Officer

The Chief Marketing Officer

The Bursar

The University Librarian

Provost, College of Health Sciences

Dean, School of Postgraduate Studies

Deans of the Faculties

Professors and other Members of the Senate
Dean of Student Affairs

Directors

Heads of Department

Academic Staff

Members of Congregation

My family members

Great Students of the Nile University of Nigeria
Members of Alumni

My Lords, Spiritual and Temporal

Esteemed Guests, and Friends

Gentlemen of the Press

Distinguished Ladies and Gentlemen

viii



EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World Professor Abdullahi SB Gimba

A‘udhubillahi as-Sami‘il-‘Alim mina ash-shaytanir-rajim.

Bismillahi ar-Rahmani ar-Rahim.

In the Name of Allah, the Most Compassionate, the Most Merciful, | humbly begin. | seek
His protection from Shaytan, the accursed, and | ask His guidance, for it is He alone who
grants knowledge, strength, and the ability to fulfil our duties.

Surah Al-Fatihah (Q1:1-7) reminds us:
In the name of Allah the Most Compassionate, Most Merciful.
All praise is due to Allah - Lord of all the worlds.
The Most Compassionate, the Most Merciful.
Master of the Day of Judgment.
You alone we worship, and You alone we ask for help.
Guide us along the Straight Path—the path of those You have blessed,

not of those who earned Your anger, nor of those who went astray.

And as Surah Ar-Rahman (Q55:13) asks so profoundly:
Then which of the favours of your Lord will you deny?

It is with profound gratitude to Almighty Allah—the Source of every favour and every
opportunity - that | rise to deliver this Fourth Inaugural Lecture of Nile University of
Nigeria, titled:

Empowering Society: The Engineer’s Mandate to Innovate in a Disruptive World

Today, | stand not merely to recount achievements or discuss ideas, but to share a deeper
reflection: a professional and personal journey woven with purpose, and a vision entrusted

by duty.

As the first Professor of Petroleum and Gas Engineering at this institution, | approach this
moment with humility and with a sense of sacred responsibility - to bear witness to the
possibilities of knowledge when anchored in values, and to envision an engineering practice
that serves both present needs and future hopes.

An Inaugural Lecture, in its truest sense, is not merely a presentation to colleagues. It is a
bridge - between the “Gown” and the “Town” - between the scholarly enclave and the wider
society whose destiny it seeks to uplift. It is an invitation to dialogue: to think together, to
dream together, and to act together.

Drawing from a career that spans Petroleum Engineering, Digital Innovation, Energy
Transition research, the Circular Economy, and Engineering Education, | shall offer insights

1
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into how Engineering must adapt to a world that is increasingly volatile, complex, and
uncertain.

The research presented today emerges not in isolation, but through collaboration with
students, colleagues, government agencies, and industry stakeholders. From doctoral
studies on coal and reservoir simulation, to work on carbon capture and hydrogen energy,
from contributions to gas condensate systems and Al-driven oilfield optimization, to the
development of sustainable drilling fluids and biochar for soil health, each project reflects
an enduring commitment: to move Engineering from the realm of theory into an engine for
equity, resilience, and national development.

Yet, this Lecture is not about technology alone. It is about a mandate - a call to reimagine
the Engineer not just as a builder of systems, but as a steward of society;

Grounded in timeless values,

Anchored in the aspirations of communities,

Equipped to solve complex challenges with humility, courage, and creativity.

| am profoundly grateful to the Council, Management, and Senate of Nile University
of Nigeria, under the visionary leadership of our Vice Chancellor, Professor Dilli Dogo,
FNAMed., for granting me this opportunity to serve and speak. | also extend sincere
appreciation to the Honoris United Universities Network, whose pan-African vision
strengthens the work of connecting excellence to purpose across borders.

As we embark upon this intellectual journey, | invite each one present - scholars, students,
professionals, and esteemed members of the wider community - to listen not as distant
spectators, but as active participants in a conversation about the future:

A future where Engineering is not confined to calculations and blueprints, but rises as an
instrument of compassion, creativity, and transformative impact.

May this Lecture spark reflection, stir imagination, and strengthen our collective resolve to
empower society - through Engineering - for the good of generations yet unborn.

With humility and hope, | now begin.
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2. INTRODUCTION

The Meaning of this Moment.

Mr. Vice Chancellor, distinguished colleagues, esteemed guests, students, friends,
Permit me to first express my profound gratitude - for the honour of standing before you,
for the trust placed in me, and for the privilege of delivering the Fourth Inaugural Lecture

of Nile University of Nigeria, Abuja.

This moment is deeply significant - not merely for the ceremony it represents, but for the
broader meaning it carries. It symbolizes the convergence of personal history, intellectual
reflection, and public responsibility. It marks a point of pause - a necessary stillness to
contemplate the journey thus far, to recognize the constellation of contributions that made
this ascent possible, and to project a vision toward the collective future we are all charged
to shape.

By long-standing academic tradition, an Inaugural Lecture is a formal declaration of
scholarship. It acknowledges a body of work, traces a disciplinary journey, and renews
a professor’s oath to uphold the ideals of the university as a citadel of knowledge and a
beacon for societal advancement. Yet for me, it is far more than an academic rite. It is an act
of intellectual testimony - an open and deliberate account rendered to both the academic
community and the society it serves. It is a moment of scholarly self-examination, and a
reaffirmation of the sacred covenant between the university and the common good.
Today, | do not stand before you merely to present data, graphs, or abstract theories. | stand
to offer a perspective, and more importantly, to extend an invitation. An invitation to join
me in a broader dialogue - a conversation that bridges the sterile walls of the laboratory and
the vibrant needs of the marketplace, that connects the precision of the engineer’s mind to
the everyday struggles and aspirations of the community. A conversation that insists that
knowledge, if it remains locked within journals and ivory towers, betrays its higher calling.
Knowledge must be translated—into resilience, into justice, into shared prosperity.

We inhabit a world in flux, a world of disruption rather than stability. Climate change, energy
insecurity, digital dislocations, and rising inequalities are no longer distant prospects; they
define the very air we breathe. In such a time, the questions that | place at the heart of this
lecture are urgent:

e What is the true responsibility of the scholar?
e What must Engineering represent beyond technical excellence?
e How do we teach, innovate, and lead when the ground shifts beneath our feet?

This lecture is offered as a response.
It draws deeply from a personal journey that has spanned petroleum production platforms
and energy policy tables, simulation laboratories and community-driven vocational

3
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classrooms. It braids together the many strands of my research: Energy Transitions,
Carbon Management, Waste Valorization, Reservoir Engineering, Reservoir Modelling and
Simulation, and Engineering Education. It is not a record merely of scientific progress, but a
conscious effort to connect technical pursuits to human dignity—to ensure that innovation
becomes a tool for empowerment, equity, and environmental stewardship.

Allow me to ground this reflection with a statement that has long shaped my academic and

civic philosophy, spoken by Henry Peter Brougham in 1828:

“Education makes a people easy to lead - but difficult to drive;
easy to govern - but impossible to enslave.”

In an era polluted by misinformation and shaken by instability, the Engineer’s role cannot
remain neutral, apolitical, or amoral. Engineers are not merely designers of systems; they
are stewards of the futures those systems shape. Thus, the Engineer’s mandate must go
beyond codes and calculations; it must include truth, compassion, and contextual wisdom.
| am also reminded of the timeless counsel of Shakespeare in Julius Caesar (Act IV, Scene
3):
“There is a tide in the affairs of men,
Which, taken at the flood, leads on to fortune;
Omitted, all the voyage of their life
Is bound in shallows and in miseries.
On such a full sea are we now afloat,
And we must take the current when it serves,
Or lose our ventures.”

Today, the tide is upon us. It is the tide of Energy Transition, the tide of Digital Reinvention,
the tide of Climate Urgency. For engineers and educators alike, this is the pivotal moment—
the high tide that must be seized. To miss it would be to condemn future generations to the
stagnant shallows of missed opportunity.

Thislecture chronicles my modest but determined attempt to recognize the tides of our time
- and to meet them not with hesitation, but with resolve. From early work on compositional
modelling and gas condensate optimization, to mentoring student researchers exploring
hydrogen energy technologies, carbon sequestration pathways, circular economy solutions,
and Al-driven diagnostics for oilfield optimization, this journey has been guided by the
belief that scientific pursuit is not an end in itself, but a means to a higher service.

Thus, as | stand before this distinguished gathering, | issue not only an invitation but a call:
As a university, as a nation, as a continent - we must move beyond reactive adaptation
to proactive leadership. We must prepare engineers who do not simply fit into existing
industries but who have the courage and capacity to transform them. We must teach our
future leaders to design not only projects, but solutions - solutions worthy of the grand
challenges that define our era.

4
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This, then, is the meaning of this moment:
A declaration of purpose.
A reflection on duty.
A call to courageous action.
May we have the wisdom to recognize the tides of our time.
May we have the boldness to take them at the flood.
Let us rise - together.
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3. DISRUPTION AS THE NEW CONSTANT

“In times of turbulence, the biggest danger is not the turbulence itself,
but to act with yesterday’s logic.”
Peter Drucker

Mr. Vice Chancellor, distinguished colleagues, esteemed guests, students, and friends,
Permit me to open this segment with a simple yet profound truth: We no longer live in an

age of stability.

The world | was trained to enter as a young engineer - marked by predictable patterns,
gradual technological advances, and institutional continuity - has given way to a new and
unsettling reality. Today, disruption is not an exception. It is the atmosphere we breathe.
From government chambers to factory floors, from corporate boardrooms to university
classrooms, the constant hum of disruption is everywhere.

We inhabit what is now known as a VUCA world: a world that is Volatile, Uncertain,
Complex, and Ambiguous. In such a world, traditional models collapse almost overnight,
and new paradigms emerge at astonishing speed. No profession, no institution, no discipline
can afford complacency. For the Engineering profession in particular, the implications are
profound and transformative.

3.1 Living in the Eye of the Storm: The Evidence of Disruption

Disruption is no longer a distant concept debated in scholarly conferences. It is a lived
experience - an unrelenting storm in which we now reside.

Artificial Intelligence, once the exclusive domain of science fiction, has infiltrated the fabric
of daily life. Algorithms now write reports, diagnose diseases, predict reservoir behavior,
optimize drilling operations, and design new materials.

In energy sectors, machine learning has reshaped exploration and production—enabling
predictive maintenance of pipelines, autonomous drilling, and real-time monitoring of
complex reservoirs.

| have seen this shift firsthand. Traditional methods of reservoir simulation, while still
foundational, have become inadequate for modern energy challenges. Today, predictive
analytics driven by Al is not a luxury; it is a necessity. Through the work of gifted students
such as Mohammed Baba Waziri, who applied machine learning to enhance decline curve
analysis, and Suleiman Gambo Dan Musa, who developed Al models for fault detection in
pipelines, the future unfolds tangibly before us.

Parallel to this technological revolution is the sweeping force of the Energy Transition.
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Nations once wholly dependent on fossil fuels now race toward net-zero carbon emissions.
Solar, wind, green hydrogen, and bioenergy have moved from experimental sidelines to
center stage.

For a petroleum-dependent economy such as Nigeria’s, the Energy Transition is both a
formidable challenge and an extraordinary opportunity. It compels a radical rethinking
of strategies, priorities, and national aspirations. In response, my research has pivoted
accordingly - mentoring young minds like Hadiza Mustapha Lawan, who explores hydrogen
production from waste plastics, and Hauwa Ado Ibrahim, whose work on Nigeria’s National
Hydrogen Policy seeks to place our nation ahead, not behind, in the new energy order.
And then came the COVID-19 pandemic - a global trauma that stripped away any lingering
illusions of certainty. Health systems, economies, education, and supply chains crumbled
under the weight of a virus. As Head of Department during this period, | had to transition
lectures, supervisions, and defenses online almost overnight. The pandemic was not just a
health crisis; it was a brutal stress test for the agility and resilience of every sector.

Disruption is not confined to technology or health. Geopolitical tensions - the displacement
of millions due to insecurity within Nigeria, Russia’s invasion of Ukraine impacting global
food and energy markets, and the fracturing of regional trade systems like ECOWAS -
demonstrate how volatility now defines every domain.

Thus, disruption is not episodic; it is structural.
It is not external; it is internal.
It is not an anomaly; it is the new condition of existence.

Reflecting on my own journey - from the lecture halls of ABU Zaria to boardrooms at
Lafarge Africa, to policy consultancies for both the Federal & State Governments and
North-East Development Commission (NEDC), and now mentoring PhD candidates at
Nile University - | recognize a singular truth: Survival is no longer enough. Adaptation is no
longer enough. Only strategic, purposeful innovation will suffice. The task before us is not
merely to endure the storm, but to learn how to build and thrive within it.
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4. PUSHING BOUNDARIES.

My Scholarly Research in Disruptive Times.

It is both a privilege and a responsibility to stand before you today as | reflect on the
path that has brought me here and the work that continues to shape my academic and
professional journey.

Overtheyears, my researchand activities have focused on harnessing disruptive technologies
to create sustainable, impactful solutions that address both immediate challenges and
long-term global issues. From advancing energy efficiency through renewable solutions to
exploring how we can leverage waste materials to mitigate environmental impact, my work
has been driven by a vision of a future where Engineering is not only a tool of progress but
also a catalyst for societal empowerment.

This lecture will highlight the key milestones in my research journey, examining how
innovative thinking and a commitment to excellence have allowed me to lead change in
various fields, whether in the classroom, through collaborative partnerships, or in the wider
context of societal development. Along the way, | will reflect on how my experiences have
shaped my understanding of Engineering as a force for good, with the potential to transform
lives, drive economies, and foster resilience in the face of disruption.

The future is undeniably disruptive, but it is also ripe with opportunities. As we confront
the challenges ahead, it is our duty to remain at the forefront of innovation, leading with
purpose, creativity, and a shared commitment to making a difference. It is in this spirit that
I invite you to explore the work that | have undertaken, the lessons | have learned, and the
vision | hold for an empowered, innovative, and sustainable future.

4.1. Reservoir Modelling & Simulation

My primary research interest revolves around developing and applying new methods to
monitor and model fluid flow in subsurface reservoirs. These efforts aimed to bridge the gap
between theory and practice, addressing the complex, multi-scale processes that govern
fluid behavior beneath the Earth’s surface. Specifically, | focussed on the following areas:

1. Compositional Modelling: Understanding how various components within the reservoir
interact and influence fluid flow dynamics. This approach is essential for simulating
reservoir behavior accurately and predicting future performance.

2. Unconventional Reservoir Simulation: The development of robust models for
unconventional reservoirs, such as shale, tight sands, and coal bed methane, remains a
critical challenge. My work delved into refining simulation techniques to predict fluid
production under unconventional conditions.
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3. Next-Generation Reservoir Simulation Technology: Here, | explored integrated
modelling approaches that combine geological, geophysical, and Engineering data
to create more comprehensive and dynamic reservoir models. By integrating various
scales of data, we can better predict reservoir behavior and optimize production
strategies.

4. Hybrid Modelling Approach for Fractured Reservoirs: Fractured reservoirs present
unique challenges due to their complex heterogeneity. My research investigated hybrid
modelling techniques, integrating discrete fracture networks (DFN) with continuum
models, to enhance our ability to predict fluid flow and reservoir performance in
fractured environments.

My primary research interest lies in the development and application of innovative
methods to monitor and model fluid flow within subsurface reservoirs. Our work bridged
the gap between theoretical advances and field-scale practices, particularly addressing the
complex, multi-scale processes that govern fluid behavior beneath the Earth’s surface. My
focus areas include:

1. Compositional Modelling: | investigated how multicomponent systems interacted
within reservoir environments to impact phase behavior and transport dynamics. For
instance, simulation studies such as “Simulation Study of the Effect of Various Water
Alternating Gas Injection Schemes on Recovery in a Gas Condensate Reservoir”
(Jakada et al., SPE NAICE) underscored the role of compositional flow models in
optimizing enhanced oil recovery strategies under different fluid injection schemes;
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Fig. 4.1: Water-Alternating Gas Injection Schemes
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2.

Unconventional Reservoir Simulation:

Recognizing the unique challenges posed by shale, tight sands, and coal bed methane

formations, | focussed on refining simulation techniques to better predict and

manage production. My recent collaborative work, “A Comprehensive Review of
Hydraulic Fracturing Techniques in Shale Gas Production” (Adekola et al., Nile J.
Eng.), offered a critical synthesis of current methods, underscoring the need for
models that capture hydraulic fracturing dynamics and geomechanical interactions;

Oreduction
Formation Injection
Well
Hydraulic
fracturing

Injection
Well

Production
Well

Underlying Formation

—> Hydraulic fracturing fluid
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[0 Shale gas reservoir
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Production rate
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~ wih hydraulic fracturing

— Without hydraulic
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= with hydraulic fracturing

without hydraulic
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Fig. 4.2: Hydraulic Fracturing in a Shale Gas Reservoir

3.

Next-Generation Reservoir Simulation Technology:

| am advancing integrated simulation frameworks that synthesize geological,

geophysical, and Engineering data. These integrated approaches are crucial for

improving predictive capabilities and optimizing reservoir management. This vision
was reflected in “Application of Pressure Transient Analysis to Gas Material Balance
for Multi Rate Production” (Okafor et al., SPE NAICE), where data fusion plays a

critical role in interpreting reservoir behavior;

Production
: . Isolated o 5 9z i 93
Production === Pressure Gauge ) H
ema s Gas : i
Bassestiov Reservoir H H
t
—— Pressure Transient Response
Production | %  Boundary-dominated Pressure

Fig. 4.3: Application of Pressure Transient Analysis to Gas Material Balance.
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4. Hybrid Modelling Approach for Fractured Reservoirs:
Fractured systems require specialized approaches. My work on hybrid models,
which integrate Discrete Fracture Network (DFN) techniques with continuum
approaches, aims to better represent fracture-matrix interactions. Ongoing research
collaborations are supported by projects such as “Performance evaluation of
nanocellulose synthesised from yam peels as a fluid loss additive in water-based mud”
(Ibrahim et al., SPE NAICE), where material behavior in fractured zones is critically
examined.

Nanocellulose Fluid Loss Testing in Formation
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Wellbore

@i Q Nanocelulose
i Addition Fluid Loss
am Peel
Particles | ]
e Permeable
é ~—— ' —  Formation
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%é@ S
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Water- E 0
Based Mud =
6 — Water-Based Mud
WelorEasad Mud 2 — Water-Based IMud-
— Water-Based Mu Nanoellulose
— Water-Based Mud 0
+ Nanocellulose 0 10 20 30 30
Time (min)

Fig. 4.4: Fluid Loss Mud Additive from Nanocellulose synthesised from Yam.

These research themes aimed to improve the efficiency, predictability, and
environmental sustainability of Oil & Gas recovery. In particular, | have led efforts into:

1. fluid flow visualization, such as “Visualisation of Heavy Oil Recovery Processes Using
Hele-Shaw Cell” (Ojukwu et al., SPE NAICE), which bridged laboratory-scale

understanding with field-scale modeling needs;
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Fig. 4.5: Heavy Oil Recovery Processes Using Hele-Shaw Cell.

2. Well placement optimization is critical for improving reservoir management.
In our work titled “Well placement optimization using simulated annealing and
genetic algorithm” (SPE Nigeria Annual International Conference and Exhibition,
D0235S007R001), we applied advanced optimization techniques, including simulated
annealing and genetic algorithms, to enhance well placement in reservoirs. This
research contributed significantly to optimizing production and reservoir performance
by efficiently determining the best well locations and drilling strategies. The integration
of computational methods in reservoir simulation enhances the ability to model
complex reservoirs and predict production behaviors, a key aspect of modern reservoir
Engineering;

280
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—— Simulated Annealing :
—— Genetic Algorithm
Fig. 4.6: Well Placement Optimisation Using Simulated Annealing Algorithm

3. Challenges in Reservoir Simulation and Advanced Techniques: In our work on hydraulic
fracturing techniques in shale gas production (“A Comprehensive Review of Hydraulic
Fracturing Techniques in Shale Gas Production,” Nile Journal of Engineering and
Applied Science 1 (1), 216-228), we analyzed advanced recovery techniques, which
can be integrated into reservoir modelling. Hydraulic fracturing plays a crucial role
in unconventional resource extraction, and simulating the effects of such techniques
within reservoir models helps optimize production strategies;

Production
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Shale Formation
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Fig. 4.7: Hydraulic Fracturing in Shale Gas Reservoir.
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4. Mathematical Modelling and Simulation of Reservoirs: Our work on mathematical
modelling, such as in “Some new results on a free boundary value problem related
to autoignition of combustible fluid in insulation materials” (International Journal
of Mathematical Analysis and Modelling 5 (2)), demonstrated our ability to apply
advanced mathematical and computational techniques to simulate physical processes.
These methodologies are fundamental in refining reservoir simulation models,
enhancing their accuracy, and predicting the behavior of fluids within reservoirs under
various conditions.

i Insulation Material

x(t)

Position x X

Unburnt Fluid
Combustion Zone| [ Combustion Zone
Insulation Insulation

Fig. 4.8: Free Boundary Value Problem of Autoignition.

Moreover, my students’ research further amplified these goals by advancing Renewable
Energy integration and waste valorization. For example:

1. “Evaluation of the Potential of Calcium Hydroxide Synthesized
from Eggshells as a Drilling Fluid Additive” (Gimba et al., Petroleum

&  Coal)  supported environmentally ~ conscious  drilling  practices;

®-4-
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-

Drilling Fluid

I Orvburden
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W0 Overburden
Formation
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Formation

Fig. 4.9: Calcium Hydroxide Drilling Fluid Additive from Eggshells.

1. “Optimization of Oil Recovery in Clay Formation: An Experimental Study on the
Impact of Salinity in Waterflooding” (Salihu et al., Nile J. Eng.) connected experimental
design with fluid flow modeling;
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Fig. 4.10: Experimental Study on the Impact of Salinity in Waterfloodin.

These research works above illustrated the various ways in which reservoir modelling and
simulation have evolved. The integration of optimization algorithms, advanced simulation
techniques, and innovative material applications have transformed the Petroleum & Gas
industry, making it more efficient, sustainable, and economically viable.

The field of Reservoir Modelling & Simulation is not only about individual research but
about collaboration. The work that we do must be shared, refined, and applied across
disciplines. By combining expertise in geophysics, Engineering, data science, and policy, we
can innovate solutions that address both the technical and societal challenges associated
with Petroleum & Gas Engineering.

As | continue my research journey, | am inspired by the innovative projects undertaken by
my students, whose work demonstrates the future of our field. Together, we are advancing
the boundaries of knowledge, developing sustainable practices, and driving the evolution of
Petroleum & Gas Engineering for the generations to come.

4.2. Reservoir Engineering

In an era marked by rapid technological shifts and Energy Transition, my research journey
has focused on harnessing scientific inquiry to address some of the most pressing challenges
in Petroleum & Gas Engineering. The pursuit has been both deliberate and adaptive -
leveraging emerging technologies and interdisciplinary approaches to push the frontiers of
subsurface Engineering. Allow me to highlight some of the core research themes that have
defined my scholarly contributions.

Reservoir Engineering stands at the forefront of optimizing hydrocarbon recovery,
ensuring energy security, and facilitating the transition to sustainable energy systems. My
research endeavored focus on enhancing the understanding and management of subsurface
reservoirs, particularly emphasizing Gas Condensates, unsteady flow in porous media, and
advanced recovery techniques.
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1.

Understanding the Dynamics of Gas Condensate Reservoirs. Gas Condensate
Reservoirs are renowned for their complex phase behaviors, particularly the
phenomenon known as condensate banking, which hinders gas flow near the wellbore.
Through the use of microfluidic visualization and in-situ CT scanning, we have been
able to observe fluid dynamics at the pore scale - an endeavor that has significantly
improved the fidelity of our reservoir models and informed more effective production
strategies;

Modeling Unsteady Flow in Porous Media. In reservoir Engineering, flow is rarely
steady. Transient or unsteady flow behaviors carry critical implications for how
we interpret reservoir performance over time. My work in this area has employed
numerical simulation techniques to model such complexities - allowing us to better
understand fluid migration, pressure response, and well deliverability in evolving
reservoir conditions;

Predicting Well and Reservoir Performance. The ability to predict reservoir behavior
with confidence is central to Engineering decision-making. My research has contributed
to the integration of pressure and rate transient analyses, including the development
of tri-linear flow models specifically tailored to unconventional reservoirs like shale gas
plays. These approaches have enhanced our capability to interpret production data and
forecast future performance with greater precision;

Exploring the Mechanics of Hydraulic Fracturing. Hydraulic fracturing remains a
cornerstone of reservoir stimulation, and yet its behavior is not fully understood. In
laboratory and simulation settings, we have examined how factors such as injection
rate and fluid viscosity influence fracture propagation. Additionally, numerical models
incorporating pore pressure and stress distribution have offered deeper insights into
fracture initiation and growth - insights that are essential for designing efficient and
environmentally responsible fracturing operations;

Reservoir Evaluation and Forecasting under Uncertainty. Reliable reservoir evaluation
extends beyond deterministic analysis. My approach incorporates both deterministic
and probabilistic methodologies to estimate original gas in place and forecast
recoverable volumes. Tools such as Petrel’s history matching and forecasting modules
have proven instrumental in managing geological uncertainties and aligning production
strategies with field realities;

Innovating Enhanced Oil Recovery (EOR) Strategies. As we strive to extract more
value from mature fields, enhanced oil recovery techniques become indispensable. My
work here bridges multiple disciplines - linking fluid flow, rock mechanics, chemical
interactions, and heat transfer. In collaboration with global modeling platforms such
as TOUGH2 and FLAC3D, we've developed models that simulate coupled processes
in fractured media. Moreover, we have investigated CO,-EOR applications, delving
into phase behavior and injection dynamics that are critical for optimizing recovery
efficiency while contributing to carbon mitigation efforts.

These areas, while distinct, are interconnected by a common thread: the belief that rigorous,

context-driven research can unlock solutions to real-world problems. In a disruptive era,

Engineering must not merely adapt - it must lead with foresight, creativity, and scientific
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integrity. It is my hope that this research continues to inspire and empower the next
generation of problem solvers in the global energy landscape.

My research journey in reservoir Engineering has been shaped by the dual need to optimize
hydrocarbon recovery while addressing sustainability imperatives. Through a combination
of theoretical modeling, field data analysis, and experimental validation, | have sought to
bridge the gap between classical petroleum Engineering and emerging frontiers in energy
science.

1. Understanding the Dynamics of Gas Condensate Reservoirs. Gas Condensate
Reservoirs are characterized by complex thermodynamic behavior - particularly the
formation of condensate banking, which impairs gas deliverability near the wellbore.
My doctoral research - Modelling & Simulation of Gas Condensate Reservoirs - laid the
foundation for understanding multiphase flow in such systems. In our simulation study
onwateralternating gas (WAG) schemes, we assessed how injection strategies influence
condensate mobility and recovery (Jakada et al., SPE NAICE, D021SO07R005). This
work was extended through comparative EOS modeling of Gas Condensate Reservoirs
(Gimba et al., Nigeria Society of Chemical Engineers), allowing for accurate prediction
of fluid phase behavior under varying reservoir pressures. Such models informed
field development strategies and help delay the onset of retrograde condensation;

Water Production Gas
Injection Injection
1 ||
Gas Condensat: Gas Region
__________ ": L) :\.\~__________
o = LN . .

Condensate , = * , ~ ° _ Condensate
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oo %,

Capillary Effects
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Fig. 4.11: Modelling & Simulation of Gas Condensate Reservoirs.
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Fig. 4.12: Comparison of EOS Models for Gas Condensate Reservoirs.

2. Modeling Unsteady Flow in Porous Media. Reservoir performance is often governed
by transient flow regimes. My contributions in this area include the application of
numerical simulation and analytical techniques to model linear, bilinear, and elliptical
flow systems - especially in low-permeability formations. Our rate transient and
pressure transient analyses (Okafor et al., SPE NAICE, D021S012R002) have
supported improved reservoir characterization in tight gas and shale systems.
Additionally, our work on depletion performance modeling in the Afia Field (Gimba et
al., J. Nig. Soc. Chem. Eng.) has yielded critical insights into unsteady-state behavior
in multilayered systems with pressure interference;
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Fig. 4.13: Rate and Transient Pressure Analysis.
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Fig. 4.14: Depletion Performance Modelling in the Afa Field.

Reservoir Evaluation and Forecasting Under Uncertainty. Reservoir appraisal
is inherently probabilistic. Using Petrel’s history matching tools and stochastic
modeling frameworks, we have enhanced the estimation of OGIP and EUR
in marginal fields. This is reflected in our field application of multi-rate gas
material balance analysis (Okafor et al., SPE NAICE, D021S012R002), which

provided a benchmark for reserves estimation in complex stratified systems;
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Fig. 4.15: Field Application of Multi-Rate Gas Material Balance Analysis.

Innovating Enhanced Oil Recovery (EOR) Strategies. Our research on polymer
flooding, including comparative analysis of bio and synthetic polymers (Madugu
et al., NAICE 2018), underscored the viability of alternative injectants in mature
sandstone reservoirs. Meanwhile, our work on CQO, injection modeling - supported by
TOUGH2 and FLAC3D - addressed coupled fluid-thermal-mechanical interactions
in fractured carbonate systems. We have also investigated eco-friendly demulsifiers
fromcalabashseed (Okafor et al., Nigerian Journal of Technology) and banana
stem additives for rheological enhancement (Salihu et al., NJEAS), promoting
environmentally responsible production practices.
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Fig. 4.16: Comparative Analysis of Bio and Synthetic Polymers.
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Reservoir Engineering is no longer confined to hydrocarbon maximization; it is central
to energy optimization, sustainability, and innovation. Through a portfolio of advanced
simulation, compositional modeling, EOR experimentation, and student-led inquiry, my
research continues to push boundaries.

In this disruptive era, we must reimagine reservoir Engineering - not as a legacy of the past
but as a catalyst for future energy systems. By training the next generation, publishing
cutting-edge research, and promoting interdisciplinary collaboration, we build toward a
more resilient and equitable energy future.

4.3. Renewable & Sustainable Energy

Innovation in Engineering is more than the development of new technologies; it is about
creating pathways for sustainable development, equitable progress, and environmental
stewardship - all of which require us to act boldly and responsibly in the face of an ever-

changing world.

As an engineer committed to renewable and sustainable energy, my research agenda seeks
to harness the power of innovative energy solutions to drive positive change. These solutions
empower society by addressing the twin challenges of energy security and environmental
sustainability, particularly through the effective pairing of Renewable Energy with the Ol
& Gas sector. The strength of the Oil & Gas industry lies in its extensive infrastructure,
market knowledge, and technical capabilities. By integrating Renewable Energy into this
ecosystem, we can create a more diverse, resilient, and sustainable energy future.

The following examples of my research work exemplify the kind of disruptive innovation
that is essential to achieving this vision, addressing global challenges while providing tangible
benefits to society.

4.3.1. Harnessing Biomass and Waste for Renewable Energy Production
Our work on biomass characterization and biofuel generation is a testament to
Nigeria’s untapped wealth in agricultural waste as a feedstock for sustainable energy:

1. “Comprehensive characterization of some selected biomass for bioenergy production”
(ACS Omega, 2023) provided a scientific basis for the use of local biomass in clean

energy systems:
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Fig. 4.19: Selected Biomass for Bioenergy Production.
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2. “Production of biodiesel from waste cooking oil using heterogeneous catalyst” (NJEST)
and “Biodiesel production from hybrid feedstock of Jatropha curcas and Thevetia
peruviana” showed real-world pathways to converting waste into valuable fuel;

Heterogeneous
Catalyst §
.T Reactor l
Co::(aisn:on erification| ~ Methanol
GLYCEROL
Fig. 4.20: Production of Biodiesel from Waste Cooking Oil.
3.

Proximate Analysis of Dry Watermelon (Citrullus lanatus) Rind and Seed Powder.
Journal of Scientific and Engineering Research, 5(3), 473-478, and “Evaluation
of the potential of watermelon rind as a pH enhancer” presented at the 2023 SPE

Nigeria Annual International Conference and Exhibition, highlighted our contribution
to waste valorization;

In a nation rich with biomass waste, these innovations demonstrate how environmental
pollution can be converted into prosperity and power.
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Fig. 4.21: Proximate Analysis of Dry Watermelon Rind and Seed Powder.
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Fig. 4.22: Potential of Watermelon Rind as a pH Enhancer.

4.3.2. Advanced Materials for Sustainable Drilling and Resource Management.
We have transformed everyday waste into high-performance
drilling  fluid  additives and  environmentally  friendly  industrial  inputs:

1. “Evaluation of the Potential of Calcium Hydroxide Synthesized from Eggshells
as a Drilling Fluid Additive”. Petroleum & Coal, 64(4), 734-741, 2022; and
“Experimental Evaluation of Periwinkle Shell as pH Enhancer in Water-Based Dirilling
Fluid”. Nile Journal of Engineering and Applied Sciences, 2(2), 321-329, 2022;
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2. “Evaluation of Sawdust and Coconut Fiber as Eco-Friendly Fluid Loss Control
Additives in Water-Based Mud”, Nigerian Journal of Engineering and Applied Sciences
(NJEAS), 1(2), 150-158, 2021, reflected how local materials can solve petroleum

Engineering challenges.
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Fig. 4.25: Sawdust and Coconut Fiber as Mud Additives.

These solutions redefine circular economy practices in extractive industries—integrating
sustainability into the very fabric of petroleum Engineering.”

4.3.3. Solar, Bio, and Hybrid Energy for Rural Electrification and Climate Action
We have explored and  hybrid energy

grid communities, advancing energy access and resilience:

solar systems suitable for off-

1. Potentiostatic Electrodeposition of Cu,O Thin Films for Solar Cell Applications,
Journal of Materials Science Research, 5(3), 28-38, 2016. https://doi.org/10.5539/
jmsr.v5n3p28;
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Fig. 4.26: Potentiostatic Electrodeposition of Cu,O Thin Films.
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2. Design and Construction of a Mixed-Mode Solar Dryer for Agricultural Produce.
Nile Journal of Engineering and Applied Sciences (NJEAS), 1(1), 89-96, 2021,
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Radiation

Solar
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Solar

Fig. 4.27: Design of a Mixed-Mode Solar Driver for Agricultural Produce.

3. Prospects of Hydro and Biomass as Renewable Energy Options in the Nigerian Energy
Mix, Nile Journal of Engineering and Applied Sciences (NJEAS), 2(1), 14-23, 2022;
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Fig. 4.28: Renewable Energy Options in Nigeria.

4. Solar and Wind Energy Utilization in Nigeria: Status, Challenges, and Prospects,
Nile Journal of Engineering and Applied Sciences (NJEAS), 2(2), 223-234, 2022,

position us at the policy-technology interface.
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Fig. 4.29: Solar and Wind Utilisation in Nigeria.
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Empowering rural economies with clean, locally generated energy solutions can spark a
quiet revolution in livelihoods and environmental justice.

4.3.4. Green Chemistry and Waste Conversion Technologies.
We have led innovations in converting agricultural and industrial waste into environmentally
beneficial products:

1. Synthesis of antiseptic soap from blends of wood tar and some selected

vegetable oils. European Journal of Engineering and Technology, 9(1), 1-8, 2021;
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Fig. 4.30: Synthesis of Antiseptic Soap from Wood Tar and Vegetable Oils.

2. Production of flexible polyurethane foam using olive oil as a surfactant, International

Journal of Scientific & Engineering Research, 5(10), 104-110, 2014
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Fig. 4.31: Production of Flexible Polyurethane Foam Using Olive Oil.

3. Development of Biodegradable Polymer from Cassava Starch for Sustainable Packaging
Applications, Nigerian Journal of Engineering and Applied Sciences (NJEAS), 3(2),
112-119, 2021.
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Fig. 4.32: From Cassava to Starch for Sustainable Packaging Applications.
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Our economy cannot grow sustainably on a linear model. Your research shows that a circular

model is not only viable, but vital.

4.3.5. Policy-Relevant Research for Decarbonization and Emissions Reduction

We have deliberately repositioned our research agenda to serve this higher calling:
engineering solutions that directly support decarbonization, circularity, and low-
carbon innovation. One of the pillars of this transformation has been advanced
simulation, modeling, and field application studies that support smarter, cleaner, and
more efficient resource management. Our work on well placement optimization:

1.

“Well ~ Placement  Optimization ~ Using  Simulated ~ Annealing and  Genetic
Algorithm,” SPE  Nigeria Annual International Conference and Exhibition,
D023S007R001, 2022, demonstrated how artificial intelligence techniques
- such as simulated annealing and genetic algorithms - can strategically
determine the best locations for drilling wells in complex reservoirs.

The result: Fewer wells drilled, Reduced land use and surface disruption, Lower capital
and operating costs, and significantly lower associated carbon emissions per unit
of energy produced. This is precision engineering for a low-carbon world;

In our simulation of Water Alternating Gas (WAG) injection schemes: Jakada,
K., Gimba, A.P,, et al., “Simulation Study of the Effect of Various Water Alternating
Gas Injection Schemes on Recovery in a Gas Condensate Reservoir,” SPE Nigeria
Annual International Conference and Exhibition, D021S012R002, 2023, we
modeled various gas and water injection cycles in gas condensate reservoirs.
The findings showed that optimized WAG schemes not only boost hydrocarbon
recovery but also reduce gas venting and flaring - key contributors to atmospheric
CO, and methane emissions. By carefully managing phase behavior and injection
timing, we contribute to climate-resilient reservoir management strategies;

In our work on salinity-optimized waterflooding in clay formations: “Optimization
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of Oil Recovery in Clay Formation: An Experimental Study on the Impact of Salinity in
Waterflooding,” Nile Journal of Engineering and Applied Sciences, 2(2),2022, pp. 234 -
244, we explored how modifying the ionic composition of injected water significantly
improved displacement efficiency in challenging clay-rich reservoirs. The impact:
Reduced energy per barrel recovered, Decreased water usage and chemical additives,
and enhanced reservoirlongevity - all essential ingredients for lower-carbon production;

Beyond reservoir optimization, my ongoing contributions to CCUS research reflect a
broader commitment to energy transition engineering. For example: in “Comparative
EOS Modeling of Gas Condensate Reservoirs,” Journal of the Nigerian Society of
Chemical Engineers, 2022, we evaluated the phase behavior of gas-condensate
systems under various injection scenarios, informing strategies for CO,-EOR
and CO, sequestration in deep reservoirs. Our research underpinsnned the use of
depleted or active reservoirs not merely as energy sources but as carbon sinks - thus
transforming oilfields from emission sources to part of the climate solution;

Waste-to-Energy and Renewable Fuel Innovation. In parallel, we have advanced waste
valorization research, turning organic wastes into renewable fuels—thereby reducing
emissions and contributing to a circular economy: In our work - “Production of
Biodiesel from Waste Cooking Oil Using Heterogeneous Catalyst,” Nigerian Journal
of Engineering and Applied Sciences, 1(2), 2021; and “Development of Biodegradable
Polymer from Cassava Starch for Sustainable Packaging Applications,” NJEAS, 3(2),
2021. These studies showcase not only innovation in materials science but also our
commitment to reducing dependency on fossil resources and advancing eco-friendly
alternatives.

The Strategic Impact. Across all these studies, a few unifying outcomes stand clear:

INFRENES

Optimizing production with lower carbon intensity;

Extending the life and efficiency of critical infrastructure;

Reducing fugitive emissions through better reservoir management;

Accelerating transition pathways through waste-to-energy systems and carbon
capture strategies.

In short: Our simulations, experimental innovations, and field applications are not merely

technical exercises - they are critical enablers of Nigeria’s and Africa’s just energy transition.

At Nile University of Nigeria, empowered by the Honoris United Universities network,

we are not just conducting research; we are actively shaping the future - where innovation

meets sustainability, and where engineering serves humanity and the planet.

4.3.6. Education, Innovation, and Capacity Building for Sustainable Development.

My current students have been working hard to empower society not just by generating

knowledge, but by mentoring minds and mobilizing them for national development.

1.

Waste to Clean Energy: Waste Plastic to Hydrogen Production: Hadiza Mustapha
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Lawan is working on a project that converts waste plastic into Hydrogen through
pyrolysis. This circular economy approach not only reduces plastic waste - an urgent
environmental issue - but also produces Hydrogen, a clean energy carrier with vast
potential. This project is a perfect example of how engineers can turn waste into a
valuable energy resource, directly contributing to cleaner energy systems while
reducing the environmental footprint;
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Fig. 4.33: Waste Plastic to Hydrogen Production via Pyrolysis.

Methane Capture and Conversion to Methanol: Fauziya Ishaq is developing an
integrated system that captures methane emissions from Oil & Gas operations and converts
them to methanol using Renewable Energy. This work is critical in reducing greenhouse
gas emissions, mitigating the environmental impacts of Oil & Gas operations, and
producing useful chemicals. It is a prime example of how engineers are using Renewable
Energy to not just displace fossil fuels, but to enhance and innovate existing industrial
practices, leading to cleaner and more sustainable outcomes;
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Fig. 4.34: Methane Capture and Conversion to Methanol.

Biofuels from Biomass: Raphael Onuh Etuka’s work on biomass pyrolysis explores how
agricultural and forestry waste can be converted into bio-oil and biochar, both valuable
products in the energy sector. By tapping into these abundant, renewable resources,
this research promotes sustainable waste management and provides alternative fuels
that can help reduce reliance on fossil fuels. This aligns directly with the circular
economy principles that engineers must champion in the face of global sustainability
challenges;
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Fig. 4.35: Agricultural & Forestry Waste into Biofuels.
4. Sustainable Infrastructure for Gas Supply: Olamide Olubanke Oluwayinka is focused

on creating a framework for reducing gas flaring in Nigeria’s Niger Delta through optimized
gas supply allocation. This project tackles a critical environmental challenge while also
improving the efficiency of energy production. It is a perfect example of how engineers

can drive policy and infrastructure solutions, aligning economic, environmental, and
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Fig. 4.36: Optimised Gas Supply Allocation Framework in Nigeria.

5. Organic Waste as Energy Inhibitors: Samuel Oluwagbemiga Afolabi’s research on
organic waste-based inhibitors addresses Hydrogen sulphide corrosion in oil pipelines,
enhancing both the sustainability and reliability of oil infrastructure. This research not
only improves pipeline efficiency but also contributes to reducing environmental risks
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Fig. 4.37: Organic Waste as Corrosion Inhibitor.
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6.

Energy Transitions and Hydrogen Policy Development: Hauwa Ado Ibrahim is working
on the development of a national Hydrogen policy for Nigeria, providing strategic
recommendations for integrating Hydrogen as a clean energy source into the country’s
energy mix. This research underscores the critical role of engineers in shaping national
energy strategies, ensuring that we are prepared for the Energy Transition of the
future;
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Fig. 4.38: Hydrogen Policy Development for Nigeria.

Eunice Kwaji’s application of machine learning algorithms for evaluating carbon
sequestration sites is a cutting-edge project that directly addresses climate change. By
using data analytics, this research optimizes the selection of storage sites for carbon
capture and storage (CCS), offering a sustainable solution to mitigate the impacts of
carbon emissions;
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Fig. 4.39: Machine Learning for Evaluating Carbon Sequestration Sites.

Biofuel from Agricultural Waste: Aisha Aminu Takuma is exploring how rice husk
biochar can be used for carbon reduction, helping to create a sustainable, multi-functional
product. This research demonstrates how agricultural waste can be turned into valuable
energy products that not only support clean energy initiatives but also contribute to
soil health and carbon sequestration;
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Fig. 4.40: Rice Husk Biochar for Carbon Reduction.

Sustainable Water and Wastewater Treatment: Ewonubari Benson is modifying banana
peels and neem seeds powder for the treatment of produced water from oil wells. By using
biowaste materials for water purification, this project promotes environmentally
friendly solutions that contribute to sustainable water management in the Oil & Gas
sector;

Comprehensive Characterization for Bioenergy and Drilling Fluids: Another valuable
area in our research is the use of Biomass and waste products in the Petroleum &
Gas Engineering domain. In “Comprehensive characterization of some selected biomass
for bioenergy production” (ACS Omega 8(46), 43771-43791), we explored bioenergy
production from different biomass sources. The integration of Renewable Energy
sources like biomass into the Petroleum industry can be explored within the context
of sustainable energy practices and environmentally conscious reservoir management.
Moreover, our work on the evaluation of the potential of calcium hydroxide synthesized
from eggshells as a drilling fluid additive (Petroleum & Coal 62 (1)) demonstrates how
by-products can be effectively utilized to improve drilling fluid properties, a crucial
component in reservoir simulation and operations;

Advanced Drilling and Fluid Mechanics: In our published work titled “Evaluation of
the Potential of Watermelon Rind as a pH Enhancer for Water-Based Drilling Fluid”
(SPE Nigeria Annual International Conference and Exhibition, D022S026R004),
we examine innovative fluid additives that can enhance the properties of water-based
drilling fluids. Understanding and simulating the behavior of drilling fluids is key to
optimizing drilling performance, reducing operational risks, and ensuring reservoir
integrity. The development of eco-friendly fluid additives, as explored in your research,
directly supports advancements in both reservoir Engineering and environmentally
responsible drilling practices;

Energy Recovery and Simulation: The topic of energy recovery through various means,
such as bioethanol production, plays a pivotal role in advancing sustainable energy
systems within the Petroleum & Gas sectors. Our research, such as “Assessment of
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Bioethanol Production from Christ Thorn (Ziziphus Spina Christii) Fruit’s Pulp and Seed”
(International Journal of Scientific Engineeringand Applied Science 2 (5)), contributed
to the broader conversation on energy recovery and alternative energy sources in
Petroleum Engineering. Exploring simulation methods to model biofuel production
alongside traditional hydrocarbon extraction can broaden the scope of your research;

13. Corrosion and Reservoir Materials: Our study on “Corrosion inhibition of Polyalthia
longifolia leaves extract in 1m HCI solution on mild steel” (Arid Zone Journal of
Engineering, Technology, and Environment 17 (2), 103-110) provided important
insights into materials used in petroleum extraction and transportation. The simulation
of corrosion impacts and the optimization of materials used for reservoir and pipeline
infrastructure are key elements in ensuring the longevity and efficiency of Oil & Gas
production systems.
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Fig. 4.41: Corrosion Inhibition of Mild Steel by Polyalthia Longifolia Leaves Extract.

4.3.7. Reimagining Coal Beyond Combustion: Unlocking Rare Earth Potential in the
Maiganga Deposit

Permit me to speak now of coal, not as a relic of industrial history, but as a reservoir of
tomorrow’s technological materials. In a time when the global climate discourse rightly
questions the sustainability of coal combustion, | chose to ask a different question:

What else does coal hold? What hidden value lies within its dark seams, waiting to be responsibly
uncovered?

It was in this spirit that | led a doctoral research investigation - ably conducted by Rabiatu
Adamu Saleh - into the identification of Rare Earth Elements (REEs) in Maiganga Coal,
located in Gombe State, Nigeria. This research marked a significant departure from
conventional energy studies. It exemplified what it means to push disciplinary boundaries in
a disruptive era: to reimagine a carbon-based material not merely as fuel, but as a strategic
mineral resource.

Utilizing Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES), our

team was able to isolate and quantify the presence of several rare and valuable metals—
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including lithium, cesium, copper, and a suite of 16 rare earth elements. These elements are
essential for cutting-edge technologies: from electric vehicle batteries and solar panels to
medical imaging devices and military-grade electronics.

Let me be clear: Maiganga coal is not just energy - it is geostrategic opportunity. In a world
increasingly dependent on rare earths - and where access to such elements is geopolitically
concentrated in a handful of nations - our discovery positions Nigeria to think differently
about its mineral wealth. It invites policy makers, investors, and industrial researchers to
reconsider coalfields not as liabilities of the past, but as untapped vaults of a cleaner, tech-
driven future.

This research also speaks to my deeper commitment as an academic: to mentor students
not merely in solving today’s problems, but in asking tomorrow’s questions.

Rabiatu Adamu Saleh’s doctoral journey stands as a testament to this vision. Her work,
now published in the International Journal of Industrial and Systems Engineering, reflects
both scientific rigour and national relevance. It exemplifies what | describe as “disruptive
scholarship”—research that breaks inherited silos, responds to global shifts, and helps shape
a more innovative and sustainable Nigerian economy.

4.4. Engineering Education
Mr. Vice Chancellor, Distinguished Guests, Esteemed Colleagues, Ladies and Gentlemen,

Permit me to reflect on a subject that lies at the very heart of this Inaugural Lecture and my
lifelong academic journey - Engineering Education.

In this age of disruption, where global challenges such as climate change, Energy Transitions,
artificial intelligence, and geopolitical instabilities converge, the mission of Engineering
education can no longer be limited to training competent technicians. It must go further - it
must form visionary engineers who are intellectually agile, ethically grounded, and globally
competent.

As an educator, | have come to believe deeply in an Engineering pedagogy that blends
technical excellence with social responsibility, entrepreneurial orientation with scientific
rigor, and deep disciplinary knowledge with interdisciplinary curiosity.

As the great scholar and reformer Usman Dan Fodio once declared:

“A nation can rise no higher than the level of its education.”
These words are not just a historical reflection; they are an urgent call to action. In the
fields of Petroleum and Gas Engineering, as in all areas of human endeavor, the quality,

relevance, and vision of our education systems will determine whether we rise to meet the
opportunities of the 21st century — or falter under its challenges.
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Today, | will share with you a journey shaped by industry, academia, policy, and innovation
- a journey guided by a belief that engineering must not only solve technical problems
but must also serve humanity, protect the environment, and build sustainable futures. This
Inaugural Lecture is thus dedicated to three abiding questions:

e How must engineering education evolve to prepare leaders for a disrupted and
interconnected world?

e How must research adapt to drive sustainable energy solutions for a decarbonizing
planet?

¢ And how can we, as educators, engineers, and citizens, ensure that the knowledge we
impart becomes a light for generations yet unborn?

It is in seeking answers to these questions that my academic journey has found its deepest
meaning.

4.4.1. Curriculum Innovation and Student-Led Transformation.
Mr. Vice Chancellor, distinguished colleagues, esteemed guests, students, and friends:

Today, we are living in what scholars increasingly describe as the Disruptive Era - a world
defined by volatility, uncertainty, complexity, and ambiguity (VUCA). Technological
revolutions such as Artificial Intelligence, the accelerating Global Energy Transition,
climate-induced economic reordering, and the rise of platform economies are redefining
not only industries, but also professions - including Engineering.

In such aworld, the future of Engineering education cannot be designed solely by professors,
policymakers, or accreditation bodies. It must - and indeed, is - being increasingly shaped
by the bold initiatives, critical insights, disruptive technologies and pioneering spirit of
students themselves.

At Nile University of Nigeria, | am proud to say that we are witnessing this transformation
firsthand - a movement toward curriculum innovation, driven by the very individuals who
will live its consequences. Take, for example, the outstanding work of Fatima Abubakar
Kari, whose project “Developing Comprehensive Assessment Tools for Petroleum & Gas
Engineering Master’s Programs” stands as a remarkable contribution to academic reform.
Her research ensures that Postgraduate curricula no longer evaluate merely theoretical
knowledge, but assess professional behavior, real-world problem-solving, critical thinking,
and applied innovation - the hallmarks of the 21st-century Engineer.
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Fig. 4.42: Assessment Tools for PGE Masters Degree Programme.

Tech Innovation Proposals
Business Plan Development

AVData Analytics Projects

Similarly, Hanifa Giwa has spearheaded an initiative for Undergraduate Curriculum Reform
through her project “Bridging Industry, Innovation, and Academia: A Revised Curriculum for
Petroleum and Gas Engineering”. She was advocating for greater flexibility, interdisciplinarity,
and responsiveness to emerging global energy technologies — crucial qualities for engineers
entering a world of digitalization, decarbonization, and distributed energy systems.
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Fig. 4.42: A Revised Curriculum for Petroleum & Gas Engineering.

Alongside her, Fatima Islaha Muhammad Sani has been a compelling voice championing
the mainstreaming of Energy Transition and Renewable Energy education into the very core of
Petroleum & Gas Engineering programs - a call that mirrors the disruptive forces sweeping
across global energy landscapes and resonates with my own scholarly commitment to
curriculum alignment with national development strategies and global climate goals.

Core Industry
Subjects Collaboration

Fundamentad Internships,
courses in enginee- workshops,
ring and geoscien- partnerships

|

Emerging
Technologies

Courses in renewa-
ble energy and
digitalization

Entrepreneur-
ship

Education in
business and
innovation skills

N ACADEMIA [ INDUSTRY [l INNOVATION

Fig. 4.43: Mainstreaming Renewable Energy into PGE Education.

35



Professor Abdullahi SB Gimba EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World

This movement toward evidence-based curriculum reform is further strengthened by
Asmau Abba’s research project, “Building 21st-Century Engineers: A Comparative
Analysis of Traditional and Emerging Pedagogies in Petroleum & Gas Education” which
systematically evaluates instructional approaches, pushing us toward learner-centered,
skills-driven, and outcome-focused education.
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Fig. 4.44: Comparative Analysis of Pedagogies in PGE Education.

Equally important is the visionary contribution of Ameerah Yahya, whose work on
the Integration of Entrepreneurial Training into Petroleum & Gas Engineering Curricula
acknowledges a critical truth of the disruptive age:

The future engineer must not merely master technical skills,
but must also be a job creator,
an entrepreneur, and
an innovation leader.

Thus, the future of Engineering education that we are cultivating at Nile University
of Nigeria is not one where students passively consume prescribed knowledge. It is one

where they actively co-create new knowledge, new solutions, and new paradigms - shaping
curricula that are:

¢ Agile and interdisciplinary;

e Entrepreneurial and innovation-driven;

e Sustainability-focused,;

¢ Rooted in national relevance but globally competitive.

In this light, curriculum is no longer a rigid script. It is a living, breathing framework -
responsive to the needs of society, the environment, and the dynamic challenges of global
industries. Curriculum innovation, when student-led and faculty-supported, becomes a
powerful instrument of societal transformation. As | often remind my students:

“The greatest legacy we can leave for the next generation is not merely
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infrastructure and institutions,
but the courage to question,the wisdom to adapt, and
the audacity to lead.”

This is the spirit animating our efforts.

This is the vision guiding our future.

And this, | believe, is the true measure of success for Engineering education
in the 21st century.

4.5. PATENTS & TRADEMARKS

Mr. Vice Chancellor, distinguished colleagues, students, and esteemed guests:

In an era of disruption where traditional boundaries of knowledge are constantly being
redrawn, it is no longer sufficient for academics to merely generate publications or deliver
lectures. Today, the scholar must be a creator of tangible solutions, a guardian of intellectual
capital, and an agent of technological transformation. Innovation must not remain an
abstraction; it must become a protected, applied, and commercialized force for societal
progress.

At Nile University of Nigeria, in collaboration with visionary colleagues such as Dr.
Adekunle Akanni Adeleke, Dr. Oghenerume Ogolo, and other distinguished researchers,
we have consistently pursued this ideal: to transform research into real-world impact, to
move from theory to prototype, from laboratory to marketplace.

Through strategic interdisciplinary collaborations spanning petroleum engineering,
materials science, bioenergy innovation, and economic modeling, our collective efforts
have yielded a portfolio of significant patents and registered intellectual properties. These
outputs represent a deliberate shift toward sustainable technologies, resource-efficient
engineering, and policy-relevant frameworks that serve both industry and society. Allow
me to highlight a few of these landmark innovations:

4.5.1. Synthesized Printing Ink from Renewable Sources and Organic Varnish.

Recognizing the environmental toll of conventional petrochemical-based inks and coatings,
we developed a printing ink synthesized entirely from renewable biological materials,
augmented by an organic varnish formulated to enhance durability and aesthetic quality
while maintaining biodegradability. This innovation achieved several breakthroughs:

¢ Reduction in volatile organic compounds (VOCs) emissions during application;
¢ Biodegradable end-products, minimizing post-consumer waste;
¢ Cost-effective production pathways utilizing agricultural waste derivatives.

This patented technology offers industries a sustainable alternative to traditional inks,
supporting green manufacturing goals.
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4.5.2. Mini Ablative Reactor for Biomass Pyrolysis.
In further advancing renewable energy technologies, our team engineered a Mini Ablative
Reactor that improves the pyrolysis of biomass into bio-oil, biochar, and syngas through:

¢ Ablative heating surfaces that maximize heat transfer;
¢ Compact, mobile reactor units ideal for decentralized energy production;
¢ Multi-product recovery streams enhancing resource utilization;

This innovation is particularly transformative for rural electrification programs and
decentralized energy systems, aligning with the UN Sustainable Development Goals
(SDGs) on clean energy access.
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Fig. 4.45: Mini Ablative Reactor for Biomass Pyrolysi.

4.5.3. Evaluating the Impact of Cost-Related Incentives in Fiscal Systems under
Exploration and Production (E&P) Investments

Technological innovation must be matched with fiscal prudence and policy foresight.

Our interdisciplinary research, involving petroleum economists and reservoir
engineers, produced a model that evaluates how cost-related fiscal incentives impact
investment behavior in the Nigerian Oil & Gas sector. Key contributions include:

¢ Dynamic modeling of profitability under varying tax regimes;

e Sensitivity analysis of marginal field projects;

e Policy recommendations balancing government revenues with investment
attractiveness.

Evaluating the Impact of Cost-Related
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Fig. 4.46: Cost-Related Incentives in Fiscal Systems.
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This work directly supports the evolution of Nigeria’s Petroleum Industry Act (PIA)
framework and sustainable sector governance.

4.5.5. The Broader Significance: Shaping the Future Through Innovation

These patents and trademarks are not isolated scientific curiosities. They are strategic
instruments in a larger vision - where Nigerian academia does not merely comment on
global change but catalyzes it. They embody our unwavering commitment to:

¢ Sustainable Development through green technologies;

¢ National Economic Diversification through innovation ecosystems;
¢ Global Thought Leadership through intellectual property creation;
e Our contributions in disruptive times.

As the revered scholar and reformer, Usman Dan Fodio, wisely counseled:
“The ink of the scholar is more precious than the blood of the martyr.”

In the 21st century, this ink must also flow into patents, technological prototypes, policy
frameworks, and entrepreneurial ventures that touch lives, shape industries, and steward
the environment.

Through these endeavors, we reaffirm that Nigerian scholarship, grounded in excellence, can
not only participate in global conversations but lead them - with integrity, with innovation,
and with profound impact, in this disruptive era.

4.6. BOOKS AND MONOGRAPHS: BUILDING KNOWLEDGE FOR A
DISRUPTIVE ERA

In an age defined by rapid technological change, global volatility, and complex societal
challenges - the so-called Disruptive Era - the mere possession of knowledge is no longer
sufficient. What matters is how knowledge is created, structured, disseminated, and
translated into action.

In this context, the role of academic authorship - through books and monographs—
becomes even more vital. It is through such structured and curated scholarship that we
anchor core competencies, equip future generations, and bridge the gap between tradition
and transformation.

Throughout my career, | have endeavored to contribute meaningfully to this body of
enduring knowledge - authoring works that address both the foundational requirements
and the emerging needs of education, engineering, industry, and society at large. Allow me
to present this journey:
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4.6.1 Monographs: Crafting Technical Foundations for Disruption

Monographs offer an opportunity to distill deep expertise into accessible, focused treatises
that serve as reference points for generations of learners and practitioners. In the face of
disruption, it is critical that our foundations remain strong.

1. Gimba, A. S. B. (2020). Pre-Feasibility Analysis of the Sahel Cement
Manufacturing Plant. Binani Printers, Abuja.
At a time when industrial self-reliance and local manufacturingare key
to national survival, this work provides a rigorous blueprint for evaluating large-
scale industrial projects in volatile economic climates.

2. Gimba,A.S.B.(1995). Guidelines for Technical Report Writing. University of Lagos, Lagos.
Inan erawhere data is abundant but clarity is scarce, technical communication becomes
a vital skill. This manual equips engineers and scientists to communicate complex ideas
with precision and impact - a non-negotiable skill in the information age.

3. Gimba, A. S. B. (1995). Chemical Engineering Laboratory Manual I & I1.
University of Lagos, Lagos.
These manuals instilled scientific discipline and methodological rigor in the early training
of engineers - preparing them for experimental innovation in an unpredictable world.

4. Gimba, A.S. B.(2000). Gas Processing Technology. University of Lagos, Lagos.

5. Gimba, A. S. B. (2000). Petroleum Exploration
and Production Engineering. University of Lagos, Lagos.
These technical works provided critical knowledge during Nigeria’s hydrocarbon
expansion, and today, they continue to inform the transition strategies as we move
towards cleaner, more efficient energy systems.

Thus, these monographs have not merely taught facts; they have cultivated adaptive
expertise for an era of change.

4.6.2. Books: Strategy, Innovation, and Societal Renewal.

My more recent book projects have shifted focus - reflecting the realization that engineering

and education must directly engage with the forces reshaping our society: climate change,

technological disruption, post-insurgency rebuilding, and educational reform.

1. Gimba, A. S. B. (2022). Fundamentals of Basic Education Teacher Capacity
Training. Binani Printers.
In a post-pandemic, post-conflict world, we need teachers who can educate
resilient, innovative minds. This book delivers a modern framework for
preparing such educators - fostering a new generation of adaptive thinkers;

2. Gimba, A. S, B. (2021). Project  Feasibility  Analysis  for  the
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Sahel Cement Manufacturing Plant. Binani Printers, Abuja.
Here, | provide strategic economic modeling crucial for entrepreneurs and investors
navigating unstable markets - where success depends not only on technical viability
but also on flexibility and resilience;

3. Gimba, A. S. B. (2021). The Basic Education Sector Strategic Plan
2021-2025, Yobe State. Binani Printing Press, Abuja.
Emerging from the devastation of insurgency, this plan lays out a pathway for rebuilding
education systems - where learning must be robust enough to withstand disruption yet
flexible enough to evolve with changing realities.

4.6.3. Knowledge for the Disruptive Age: A Transformational Imperative.

These books and monographs are living instruments for navigating disruption. They
anticipate the needs of a world where:

¢ Technologies become obsolete in years rather than decades;

¢ Industries are redefined by artificial intelligence and decarbonization;

e Education must prepare students not for fixed careers, but for lifelong reinvention.

In these works, you will find:

e A commitment to agility without sacrificing depth;

e Afusion of traditional scientific rigor with emerging global priorities;

¢ Avision of engineering and education as vehicles of national transformation.

As the revered scholar Usman Dan Fodio reminds us:
The strength of a nation lies not in its armies,
nor in its wealth,
but in the enlightenment of its people.

Today, in this Disruptive Era, that enlightenment must be:
e Technical and ethical,

e Innovative and resilient,

¢ Rooted in history but fearless of the future.

Through the ink of these works - through every page, every model, every framework - we

seek to build engineers, educators, and leaders who will not merely survive the Disruptive
Era, but shape its course.

4.7. DOCTORAL RESEARCH WITH GLOBAL RELEVANCE.

Shaping Solutions for a Disruptive Era
Mr. Vice Chancellor, distinguished colleagues, students, and esteemed guests:

In this Disruptive Era, scholarship cannot merely be retrospective. It must be anticipatory,
adaptive, and globally connected.
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At Nile University of Nigeria, fortified through the strategic vision of the Honoris United

Universities network, we have deliberately repositioned doctoral research as a lever for

national competitiveness and global leadership. Today, our PhD candidates are not only

publishing in high-impact journals and presenting at prestigious international conferences;

they are also:

Filing patents that protect indigenous innovation;

Informing national energy and education policies;

Aligning their research outputs with the United Nations Sustainable Development
Goals (SDGs);

Consistently publishing in high-impact, SCOPUS-indexed, and Science Citation
Indexed (SCI) Q1and Q2 journals.

They are, in every sense, global citizens solving African challenges with global relevance.

4.7.1 Pioneering Research Frontiers: Student-Led Excellence.

Each of our doctoral researchers is at the forefront of a critical global conversation:

Rabi’atu Adamu Saleh

Her research on the Identification, Isolation, and Characterization of Cesium from
Maiganga Coal marks a major breakthrough. Cesium - a critical mineral for advanced
electronics, defense systems, and energy storage - is now being sourced and studied
locally. In a world scrambling for rare earth elements to secure technological
sovereignty, her work positions Nigeria on the global innovation map.

Hauwau Abubakar Kaoje

In her work on the Production of Bio-Oil and Biochar from Hybrid Sawdust Using Cost-
Effective Catalysts, sheis helping to redefine the circulareconomy in Africa - converting
agricultural residues into scalable energy sources for rural and industrial sustainability.

Ummul Khair Nasiru Danmallam

Her pioneering research on the Adsorption of Polycyclic Aromatic Hydrocarbons
(PAHs) from Wastewater Using Coal-Based Synthesized Nanoparticles supports
SDG 6 (Clean Water) and SDG 13 (Climate Action). Her nanotechnology
innovations  offer  low-cost, high-impact methods for  environmental
remediation - a vital tool as we confront rising urban pollution.

Imeh Etim Onukak

Through his work on Optimization of Feedstock for Biochar Production for
Carbon  Sequestration and Soil Remediation, she addresses both climate
change mitigation and soil restoration - two of Africa’s most urgent challenges.
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Aliyu Lawan Lantewa

His research into CO, Storage Mechanisms in Light Oil Reservoirs—focusing on pore-
scale dynamics and cyclic injection - advances Nigeria’s strategic capability in Carbon
Capture and Storage (CCS), an emerging global frontier critical to net-zero ambitions.

Ajiri Otedheke

Working on Advanced Drilling Fluid Systems for Sustainable Drilling Operations, he
tackles environmental risks and operational efficiency simultaneously - vital for future
offshore and unconventional developments.

Blessing Olayinka Alade

Her investigation into Nanostructured Smart Materials for Subsurface Energy
Systems is pushing boundaries in extreme condition engineering, ensuring drilling
and production sustainability in high-temperature, high-pressure reservoirs.

Adejoke Omowumi Adebayo

Her research on Sustainable Drilling Mud Formulations Using Agricultural Waste
Derivatives exemplifies local innovation with global relevance - reducing dependency
on imported materials while supporting Nigeria’s local content policy.

Chinaza Faithfulness Enwere

By Simulating and Optimizing CO, Enhanced Oil Recovery (EOR) in Unconventional
Reservoirs, she is building directly on my own body of work in gas condensate
simulation and WAG processes, ensuring continuity and expansion of frontier research.

Fabian Nnamdi Okabekwa

His cutting-edge research into Electrochemical Real-Time Monitoring of
Hydrogen Sulfide Corrosion in pipelines provides early detection systems
essential for the sustainability of Africa’s aging energy infrastructure.

Khaleel Jakada

His Simulation Studies of Various Water-Alternating-Gas (WAG) Injection Schemes
directly build upon advanced numerical modeling techniques | pioneered in my
SPE publications, enhancing gas condensate recovery while minimizing operational
emissions.

4.7.2. Advancing Knowledge through High-Impact Scholarly Publishing
At Nile University of Nigeria, our commitment to research with global relevance is
powerfully reflected in our publishing achievements.

Under my mentorship and through collaborative engagement with colleagues and doctoral
students, our Doctoral Students consistently prioritized publication in high-impact,
SCOPUS-indexed, Science Citation Indexed (SCI), and Q1 and Q2 journals - the most

respected tiers of global scholarly dissemination. Our recent scholarly outputs span leading
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international platforms such as:

e ACS Omega (Q2, SCl-indexed, Scopus)

e Journal of Materials Science Research (Q2, SCl-indexed)

e Petroleum & Coal (Scopus-indexed)

¢ International Journal of Scientific and Engineering Research (Scopus-indexed)

¢ Nile Journal of Engineering and Applied Sciences (our own platform meeting rigorous
international standards)

Such publications cover a wide range of frontier topics:

¢ Energy Transition and Decarbonization Strategies,

¢ Biomass Valorization and Waste-to-Energy Innovations,

¢ Gas Condensate Reservoir Modeling and Enhanced Oil Recovery Techniques,
¢ Advanced Materials for Subsurface Energy Systems,

¢ Circular Economy Applications in Drilling and Production Engineering,

e Carbon Sequestration and Climate Resilience Technologies.

Each paper not only contributes novel scientific insights but also strengthens Africa’s
voice in global knowledge production, ensuring that our solutions are visible, credible,
and integrated into international conversations on energy, environment, and engineering
iInnovation.

Moreover, our multi-disciplinary collaborations have increasingly positioned Nile University

scholars as contributors to policy debates, technology development, and industrial

transformation—from biochar for carbon capture to renewable energy systems for hydrogen

production. Publishing in top-tier journals is not merely an academic achievement. It is a

strategic imperative:

e It validates the scientific rigor of our work.

e It amplifies Africa’s role in shaping global futures.

e It ensures that our research transforms lives, industries, and nations—not just in
theory, but in practice.

Thus, we have embraced a standard not just of research excellence - but of global scholarly
leadership. As the world enters deeper into an era where knowledge is power, but innovation
is survival, we are determined that Nile University Nigeria - and Nigerian engineering
research broadly - will not only survive but lead.

4.7.3. Aligning Research with National and Global Priorities.

At Nile University of Nigeria, we firmly believe that research must be more than an
intellectual exercise; it must be a strategic instrument for societal advancement. Our
doctoral initiatives are therefore intentionally aligned with both national development
blueprints and global sustainability agendas. These scholarly pursuits are crafted to address
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critical pillars of progress, namely:
e Energy Security and Diversification (in support of SDG 7 and SDG 9);
¢ Climate Resilience and the Pursuit of Carbon Neutrality (aligned with SDG 13);

¢ Technological Self-Reliance and Innovation Capacity (aligned with SDG 8 and SDG
12);

¢ Environmental Stewardship and Water Resource Protection (aligned with SDG 6 and
SDG 15).

Through groundbreaking research in areas such as renewable energy integration, low-
carbon technologies, waste valorization, advanced reservoir engineering, and circular
economy systems, our PhD scholars are not only expanding the frontiers of knowledge but
also directly advancing:

e Nigeria’s Energy Transition Plan 2060;

¢ The global commitments under the Paris Agreement, and

¢ The continental aspirations enshrined in the African Union Agenda 2063.

Their work affirms our conviction that Africa must not be a bystander in the evolving global
innovation ecosystem. Rather, Africa - and institutions like Nile University of Nigeria -
must be co-architects of a sustainable, inclusive, and resilient world.

In every thesis defended, every journal article published, every patent filed, and every
policy input proposed, we hear the quiet but powerful affirmation of a new generation
rising: A generation of scholars determined to translate research into renewal, innovation
into empowerment, and knowledge into nation-building. Thus, in this Disruptive Era, our
research is not adrift; it is deeply anchored. It is not reactive; it is boldly proactive. It is not
a whisper at the margins; it is a clear, determined voice in shaping humanity’s shared future.

As engineers, educators, and researchers, this is the higher responsibility we bear - to
ensure that our scholarship is never divorced from the urgent needs of society and the
enduring hopes of the generations yet unborn.
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5. VISION FOR ENGINEERING,
LEADERSHIP & SERVICE.

Shaping Africa’s Future through Purpose-Driven Innovation

Mr. Vice Chancellor, distinguished colleagues, students, and guests,
We are dedicated to pioneering purposeful innovation that positions Engineering as the
cornerstone of sustainable growth, technological advancement, and societal empowerment.
An insightful African proverb profoundly guides our journey:
Wisdom is like a baobab tree,

no one individual can embrace it alone.
Our vision thus emphasizes collaboration, interdisciplinary excellence, entrepreneurial
thinking, and meaningful societal impact, bridging academia, industry, and policy for
collective progress.

5.1. Petroleum & Gas Engineering Innovations.

As a core component of this vision, we are shall work towards establishing the Centre for

Advanced Reservoir and Energy Systems Modelling (CARESM) - a multidisciplinary hub

dedicated to advancing reservoir and energy system studies through the integration of

Advanced Reservoir Simulation; Artificial Intelligence (Al) and Machine Learning (ML);

Unconventional Resources Development; Enhanced Oil Recovery (EOR) Innovations;

Carbon Management and Decarbonization; Digital Twin Technologies and Hydrogen and

Renewable Gas Systems. CARESM will serve as a strategic enabler for national priorities

by: Through CARESM, we will establish:

1. Joint research partnerships with leading global universities, energy companies, and
technology providers;

2. Industry-focused training programs and certification courses in advanced reservoir
simulation, Al for oilfield applications, carbon management, and sustainable energy
systems;

3. Innovation labs and hackathons to nurture student-led solutions targeting real-world
energy challenges.

5.2. Engineering Education Reform
To prepare our graduates to thrive - not merely survive - in a Disruptive Era,
we are advancing research-driven curriculum innovations, such as:

1. Development of Al-Driven Educational Platforms:
Research into adaptive learning technologies that customize engineering education
pathways based on student learning behavior and real-time performance;

2. Simulation-Based Experiential Learning:
Creating virtual reality (VR) and augmented reality (AR) labs where students simulate
complex oilfield operations, carbon capture technologies, and disaster resilience
strategies in real-time;
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3. Innovation in Energy Systems Design:
Student research projects are encouraged in designing off-grid renewable energy
systems, waste-to-energy conversion plants, and hybrid hydrogen-based fuel systems
tailored for African communities;

4. Green Engineering Research Hubs:
Establishing specialized student-led research hubs focusing on eco-friendly materials,
low-carbon drilling fluids, and biopolymer development for sustainable industries;

5. Policy-Engineering Nexus Studies:
Encouraging interdisciplinary research at the intersection of engineering,
economics, and policy to produce graduates who can not only design systems
but also influence national and global regulatory frameworks;

6. Blockchain for Energy Security:
Research projects exploring the application of blockchain technology for securing
decentralized energy systems, carbon credit trading, and transparent resource
management;

5.3. Engineering Excellence through Interdisciplinary Collaboration.
True innovation in a disruptive era demands more than excellence within isolated disciplines
- it demands bold collaboration across boundaries.

At Nile University of Nigeria, our vision is clear: we are creating dynamic platforms like the
Circular Economy and Waste Valorization Lab, where engineers, environmental scientists,
economists, and policymakers work side by side to address complex challenges through
interdisciplinary research.

Patented innovations - from biochar reactors and renewable inks to sustainable drilling
fluid additives - reflect our unwavering commitment to translating cutting-edge research
into practical, impactful solutions for society and industry.

Central to this vision is the strategic network of collaborations we are building with
distinguished colleagues across Nigeria’s leading institutions.
We are proud to partner with:

1. Prof. Taofik Uthman and Dr. Adekunle Adeleke of Nile University of Nigeria, whose
pioneering work in materials science and sustainable engineering strengthens our
innovation platforms;

2. Prof. Abdu Zubair of the University of Maiduguri, bringing expertise in energy systems
resilience and sustainability under complex socio-political conditions;

3. Prof. Kelani Bello and Prof. Olafuyi of the University of Benin, whose
leadership in  enhanced oil recovery and reservoir innovation supports
our mission to bridge traditional energy systems with renewable futures; |
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4. Prof. Olugbenga Falode and Prof. Sunday Ishehunwa, experts in petroleum systems
optimization, who bring valuable insight into transitioning extractive industries towards
cleaner and more responsible operations;

5. Prof. Raymond Bako, Director of the Africa Centre of Excellence on New Pedagogies
in Engineering Education at Ahmadu Bello University, Zaria, whose transformative
work on engineering education reform directly aligns with our drive for outcome-
based, future-ready curricula.

Together, these partnerships embody a core principle of today’s Inaugural Lecture -
Empowering Society: The Engineer’s Mandate to Innovate in a Disruptive World.

Through interdisciplinary collaboration and collective leadership, we are not just responding
to disruption. We are building resilient ecosystems of knowledge, innovation, and impact
that will empower society today - and transform it for generations to come.

5.4. Bridging Academia, Industry, and Policy.

At Nile University of Nigeria, we are determined to bridge the critical gaps between
academia, industry, and policymaking. By deepening strategic partnerships with industry
leaders, government agencies, and innovation networks, we will align our curricula with real-
world demands, preparing graduates who not only excel technically but who also shape
national and regional policies.

Building on my professional engagements across the energy, industrial, and public sectors,
we will position Nile University as a leading innovation hub—where academic inquiry drives
industrial advancement and informs evidence-based policy for sustainable development.

To consolidate this vision, | look forward to submitting a formal proposal to the Vice
Chancellor, for the creation of the Centre for Renewable and Sustainable Energy Research
(CReSER) - a Think Tank dedicated to cutting-edge research, policy advisory, and

technology incubation for the energy transition and climate resilience.

At the heart of this strategy is the nurturing of entrepreneurial mindsets and the
advancement of indigenous innovations. Through dedicated incubators and accelerators,
we will empower students and researchers to translate innovations into scalable, market-
ready solutions—reinforcing our commitment to global competitiveness, local relevance,
and societal impact.

In bridging academia, industry, and policy, Nile University will lead boldly - engineering not
Jjust technologies, but a sustainable, inclusive future.

5.5. Mentorship of Future Leaders.

The future will not be shaped by systems alone. It will be shaped by people. By leaders.
By visionary individuals who can innovate ethically, act courageously, and build resilient,
inclusive societies.
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Mentorship, therefore, is not a peripheral activity; it is a strategic imperative. At Nile
University of Nigeria, we recognize that preparing students merely to participate in existing
structures is not enough. We must mentor them to reshape structures, to reimagine
systems, and to reinvent possibilities.

Our structured mentorship frameworks are designed to cultivate not just skilled engineers,
but transformative leaders—leaders who are grounded in technical excellence, ethical
responsibility, and strategic foresight.

This vision flows directly from the heart of today’s Inaugural Lecture theme: Empowering
Society: The Engineer’s Mandate to Innovate in a Disruptive World. Innovation without
human-centered leadership falters. Technology without ethical vision fragments. Knowledge
without mentorship dissipates.

Thus, our true mission is to empower society by empowering the next generation of
leaders - those who will not merely survive disruption, but navigate it wisely, lead through it
courageously, and transform it purposefully for the collective good.

At Nile University, we are inspired daily by the outstanding initiatives of our students -
young minds like Fatima Abubakar Kari, Hanifa Giwa, Hadiza Mustapha Lawan, and
future Professors like Khaleel Jakada, Chinaza Enwere, etc. - whose research is already
addressing real-world challenges with originality, courage, and compassion. These examples
affirm our conviction that every student mentored today is a catalyst for tomorrow’s
innovation ecosystem - whether in clean energy, digital transformation, circular economy,
or sustainable infrastructure. Our mentorship model is holistic:

1. 1We mentor for technical mastery - ensuring graduates are equipped for excellence in
their disciplines;

2. We mentor for ethical innovation - instilling the moral compass necessary for
responsible leadership in turbulent times;

3. We mentor for societal impact - embedding the spirit of service and the urgency to
solve humanity’s grand challenges;

4.  We mentor for entrepreneurial vision - cultivating agility, creativity, and a growth
mindset essential for an unpredictable global landscape.

In the face of a volatile, uncertain, complex, and ambiguous (VUCA) world, the need for
visionary leadership has never been greater. As the African proverb reminds us:

“The youth are the arrows, the elders are the bows.
Without the bows, the arrows have no direction.”

49



Professor Abdullahi SB Gimba EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World

Through structured mentorship, research incubation, leadership development, and global
partnerships, Nile University will build an enduring legacy: A generation of engineers who
do not merely adapt to the future, but who boldly engineer it.

This is our solemn charge.
This is our sacred commitment.
This is the true mandate of Engineering education in a Disruptive World.
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6 CONCLUSION

The Mandate Before Us.

Mr. Vice Chancellor, esteemed colleagues, honoured guests, and distinguished students,

As we bring this Inaugural Lecture, “Empowering Society: The Engineer’s Mandate to
Innovate in a Disruptive World,” to its thoughtful conclusion, let us pause to reflect deeply
on the profound responsibilities and extraordinary opportunities that lie before us.

We stand today at an unprecedented juncture - an era defined by accelerating energy
transitions, existential climate challenges, pervasive digital transformations, and complex
societal dynamics. These disruptions are neither transient nor peripheral; they are
structural and central to our collective future. In this context, engineering innovation is
not merely beneficial; it is indispensable. Our calling as engineers, educators, and leaders is
unequivocally clear: to innovate courageously, responsibly, and purposefully, transforming
disruption into a catalyst for sustainable development, inclusive prosperity, and lasting
societal impact.

Throughout this lecture, we have explored how Reservoir Engineering advancements,
sustainable energy solutions, and digital innovations can drive Nigeria’s and Africa’s energy
transition and economic renewal. We have underscored the imperative of educational
reform, embedding sustainability, entrepreneurial thinking, and interdisciplinary
collaboration into our curricula. Indeed, the engineer of tomorrow must embody technical
proficiency, ethical clarity, and strategic vision, prepared to navigate and lead through
complexities with compassion, creativity, and unwavering commitment.

Moreover, we have emphasized the profound importance of bridging academia, industry,
and policy - a partnership essential not only to translating ideas into real-world solutions
but to ensuring that innovation meaningfully addresses society’s most pressing challenges.
We must cultivate collaborative ecosystems where research excellence meets industrial
relevance and policy foresight, turning scholarly insights into tangible impacts.

My commitment - and our collective mission at Nile University of Nigeria, under the
visionary guidance of Honoris United Universities - is unwavering: to foster research
excellence, cultivate entrepreneurial spirit, champion interdisciplinary collaboration, and
ensure our contributions benefit society at large. We pledge ourselves to leadership that
is ethical and responsive, to innovation rooted in community realities, and to scholarly
pursuits that elevate our nation and continent.

In this spirit, | call upon each of you - students, colleagues, industry leaders, and
policymakers—to actively embrace your roles as stewards of innovation and champions of
change. Let us move beyond observation to action, beyond caution to courage, and beyond
innovation for innovation’s sake toward purposeful engineering that transforms lives,
safeguards our environment, and empowers our communities.
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As we embark upon this shared journey, let us heed the wisdom encapsulated in a profound
African proverb:

“If you want to go fast, go alone. If you want to go far, go together.”

Let me conclude with this call - reverberating from the classrooms of Nile University to the
laboratories of industry, from Yobe’s vocational centres to the global stage:

Let us rise, as engineers, as educators, as citizens -
Not merely to build systems - but to build society.
Not simply to advance careers - but to advance communities.
Not only to respond to change - but to lead it.

So | say:
May we teach with compassion.
May we build with courage.
May we innovate with integrity.
May we serve with honor.

God bless you all.
God bless Nile University of Nigeria.
God bless the Honoris United Universities.
And God bless the Federal Republic of Nigeria.

Thank you.
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7. ACKNOWLEDGEMENT.

| wish to pay tribute to the following and many more:

7. Tribute to My Parents.

| begin by honouring the cherished memory of my parents, Alhaji Sulyman Baba Gimba
and Hajiya Uwani Abdullahi, whose lives embodied integrity, humility, and dedication. Their
legacy - marked by principled leadership, quiet strength, and deep compassion—continues
to guide me profoundly.

My Father - Alhaji Sulyman Baba Gimba, was a distinguished public servant and respected
community leader whose life exemplified disciplined, humble, and impactful leadership.
His extensive public service, notably as Magajin Gari of Fika Emirate and Principal Private
Secretary to Brigadier General Musa Usman, demonstrated the true essence of servant-
leadership - unassuming, honourable, and unwavering in dedication. His values of fairness,
wisdom, and quiet dignity remain the foundation of my personal and professional life.

My Mother - Hajiya Uwani Jalingo from noble lineages of Muri, Katsina, Rano, and Bunkure,
was a woman of profound grace, resilience, and strength. She instilled in me the values of
continuous learning, discipline, humility, and perseverance. Her gentle, nurturing presence
and unwavering principles shaped my character and commitment to lifelong scholarship
and compassionate service.

May Almighty Allah grant my parents eternal peace and the highest station in Jannah.
Ameen.

7.2. Tribute to Family.

My Darling Wife: A Tower of Strength

To my beloved wife, Hajiya Hadiza Gimba. You have been my unwavering companion,
my closest confidante, and the steadfast pillar upon which | have leaned. Through every
challenge and triumph, your love, patience, and resilience have been my anchor. As
Director at NYSC and the heartbeat of our home, you embody grace, wisdom, and quiet
leadership. You have made countless sacrifices, always choosing our family’s growth and
happiness above all else.

You are the silent architect behind my successes, and for that, and for so much more, | am
eternally grateful. May Allah reward you beyond measure and continue to bless you with
peace, joy, and fulfillment.

My Beloved Children: The Light of My Journey
To my precious children - Muhammad Sheriff, Ummul Kulsum Kaltume, Khadija Baby L,
Jugudo Suleiman, and Adda Khadija. You are the greatest gifts Allah has bestowed upon

me. Your character, your academic achievements, your dreams — each fills me with
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profound pride and hope for the future. Watching you grow with grace, resilience, and
excellence strengthens my conviction that the future belongs to those who dare to dream
and persevere. May Allah bless and protect you, and may your lives be testimonies of honor,
service, and greatness.

Gratitude to My Siblings and Family: My First Community

To my siblings and close family. You have been the first teachers, the first friends, and the
first support system that shaped who | am. Your lives of service, leadership, and integrity
have been a beacon and a standard to which | aspire. Thank you for the steady foundation
upon which my journey was built.

To my extended family across Yobe, Taraba, and beyond - Your prayers, encouragement, and
quiet acts of kindness have never gone unnoticed. You have remained a reservoir of support
and a source of deep inspiration. | am particularly honoured to recognize the exceptional
contributions of:

e Engr. Magajin Gari Fika, M. Suleiman Gimba, a shining light in the energy sector;

e Alhaji Aliyu Ismaila, a paragon of public service excellence;

¢ Dr. Garba Abari, whose work in national reorientation continues to inspire generations;

¢ HRH Hajiya Kaltume Shehu Abubakar, my dear sister, a queenly figure whose grace
uplifts the Gombe Emirate and beyond;

¢ Hajiya Khadija S.B. Gimba, wife to the Emir of Buni, a symbol of dignity and warmth;

¢ Alhaji Lawandi Bala Atake, a courageous political leader advancing Taraba’s aspirations;

¢ Senator Shuaibu Lau, whose service in the Senate dignifies Taraba South;

e DCG Aliyu Saidu, Galadima Nupe, a proud custodian of noble heritage;

¢ Alhaji M.B. Muhammad, whose entrepreneurial leadership has transformed industry

in Yobe.
May Allah bless you all richly and preserve the legacies you have built.

Family is not merely a support system; it is the compass that points us toward purpose,
resilience, and service. It is to my family - near and far, living and departed — that | owe a
debt no words can repay. May Allah, in His infinite mercy, bless you all, and may our bonds
remain a light for generations to come.

7.3. The Nile University Network

| extend my profound gratitude to the Honoris United Universities Network, particularly
to its distinguished Pro-Chancellor & Chairman, Governing Council, John Vermaaten, for
creating a bold, transformative platform that fosters academic excellence, innovation, and
global connectivity. The Network’s unwavering commitment to empowering institutions
across Africa continues to inspire a renaissance of knowledge, leadership, and purposeful
education.
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Special Tribute to the Vice Chancellor: Professor Dilli Dogo, FNAMed

At the heart of Nile University’s rising excellence stands a visionary leader — Professor
Dilli Dogo, FNAMed — our esteemed Vice Chancellor. Professor Dogo exemplifies the
finest traditions of academic leadership: wisdom anchored in experience, vision rooted
in innovation, and compassion driven by a profound sense of duty to both students and
society.

His stewardship has transformed Nile University into a beacon of academic distinction,
research relevance, and societal impact within the Honoris United Universities network
and beyond.

Under his leadership, we have witnessed the strengthening of academic standards, expansion
of research frontiers, deepening of industry collaborations, and the flourishing of a culture
of excellence and service.

Personally, | am deeply grateful for his consistent support, encouragement, and trust —
which have allowed me, and so many others, to thrive, innovate, and serve with renewed
purpose.

Professor Dilli Dogo, your remarkable leadership will be remembered as a golden chapter in

Nile University’s history. May Almighty Allah continue to bless and guide you.

Management, Staff, and Esteemed Colleagues of Nile University

| express sincere appreciation to the Management and Staff of Nile University - a
community of scholars, administrators, and professionals who uphold excellence daily.
Special thanks to Professors Saleh Abdullahi, Prema Kirubakaran, Steve Adeshina, Petrus
Nzerem, Danjuma Mambo, Omotayo Oshiga, Ayuba Salihu, and to all my colleagues and
friends in the Faculty of Engineering. Your collaborative spirit, intellectual generosity,
and shared commitment to educational excellence have made this journey immensely
rewarding.

Staff and Students, Department of Petroleum & Gas Engineering

Finally, to the staff and students of the Department of Petroleum & Gas Engineering -
you are the soul of our discipline and the living proof that with hard work, passion, and
mentorship, Nigerian engineers can match and surpass global standards.

Your creativity, resilience, and pursuit of innovation have been a continuous source of pride
and inspiration to me.

Together, we are building a Department - and a future - that stands tall among the best in
the world. May our collective efforts at Nile University of Nigeria continue to serve as a
light of learning, leadership, and transformation across Africa and beyond.

7.4. My Leaders - Spiritual and Temporal.
With deep respect and heartfelt gratitude, | acknowledge the visionary leaders whose
guidance, inspiration, and steadfast support have profoundly shaped my journey.

Government Leaders
| offer special appreciation to His Excellency, Hon. Mai Mala Buni, Governor of Yobe State

55




Professor Abdullahi SB Gimba EMPOWERING SOCIETY. The Engineer’s Mandate to Innovate in a Disruptive World

- a statesman whose leadership embodies resilience, vision, and dedication to transformative
development.

My sincere thanks also go to His Excellency, Hon. Idi Barde Gubana, Deputy Governor of
Yobe State, and to Alhaji Baba Mallam Wali, Secretary to the State Government.

| equally salute the distinguished Members of the Yobe State Executive Council for their
collective commitment to advancing education, innovation, and sustainable progress across
our dear state.

My appreciation goes to Distinguished Senator Ibrahim Bomoi, Senator representing Yobe
South. Yobe State.

Traditional Institutions

| express my deepest respect and heartfelt appreciation to the revered leaders of our

traditional institutions:

e His Royal Highness Muhammad Abali Ibn Muhammadu Idrissa, Emir of Fika and
Chairman, Yobe State Council of Chiefs;

e His Royal Highness Abubakar Shehu Abubakar, Emir of Gombe and Chairman,
Gombe State Council of Chiefs;

¢ His Royal Highness Abbas Njidda Tafida, Emir of Muri and Chairman, Taraba State
Council of Chiefs;

¢ His Royal Highness Yakubu Muhammad Kwairanga, Emir of Funakaye

¢ His Royal Highness Bappa Umar Abdulkadir, Emir of Gona;

e Alhaji Tukur Abba Tukur, Galadima Muri.

Your enduring cultural stewardship, wisdom, and unwavering support profoundly enrich
our heritage and inspire generations. You exemplify the truth that leadership transcends
positions; it is built upon service, integrity, dignity, and a deep, abiding commitment to the
well-being of our people.

Distinguished Leaders in Development and Education

I acknowledge with gratitude Engr. M.A.K. Abubakar, Wazirin Wase, Chairman of the Yobe
State Educational Trust Fund and the Yobe State Mining Development Company Ltd.
Your tireless work in education, youth empowerment, and economic revitalization has been
a beacon of hope and opportunity across the region.

Special appreciation also goes to Dr. Garba lliya, Executive Director at the North East
Development Commission. Your leadership in rebuilding, rehabilitating, and restoring the
North-East is not just a duty - it is a noble calling that exemplifies service to humanity at
the highest level.

Dr. Kole Shettima, Special Adviser - Policy Matters, to the Executive Governor, Yobe
State Governor
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Dr. Muhammad Sani Idris, Executive Secretary/CEO, National Commission for Almajiri
and Out-of-School Children Education

Prof. Babagana Gutti, Vice Chancellor, Borno State University

Engr. Muhammad Mustafa Daggash, former MD/CEO, AshakaCem Plc

Alhaji Umaru Kwairanga, Chairman, Nigeria Exchange Group

Dr. Amina Danmadami, Chairman, SPE Council Nigeria

Engr. Salhudeen Tahir, former Chairman, SPE Nigeria Council

Dr. lkechukwu Okafor, Chairman, SPE Section 199 Abuja

7.5. My Friends

True friendship is one of life’s greatest treasures - a source of strength, wisdom, and

enduring joy.

| extend my heartfeltappreciation to my dear friends whose companionship, encouragement,

and steadfast support have enriched both my personal and professional journey. Your

friendship remains an invaluable blessing for which | am deeply grateful.

| pay special tribute to my classmates at Ahmadu Bello University, Zaria, whose bonds

of camaraderie and shared pursuit of excellence continue to inspire me. Among them, |

proudly acknowledge the distinguished immediate past Vice Chancellor of Ahmadu Bello

University, Professor Kabir Bala - a true exemplar of academic leadership and national

service. | also extend warm gratitude to:

e Baba Dala Fika, SAN, Esq., Special Adviser on Legal Matters to the Executive
Governor of Yobe State - your integrity and counsel have been an enduring support;

¢ Alhaji Shehu Koko, whose friendship and encouragement have been a constant source
of strength;

¢ Alhaji Musa Bello Mustapha, for his steadfast companionship and wise counsel.

¢ DIG Bala Ciroma, for his exemplary leadership in national service and unwavering

friendship;

Comptroller Suleiman Bomoi, for his distinguished service and steadfast support;

Adamu Moda Hassan, for his inspiring commitment to excellence and friendship;

Mohammed Sani, National President, Fika Old Boys Students Association;

Sule Omar Farafara, my former Headboy, Fika GSS Potiskum;

Prof. Abdu Zubair, Head, Department of Petroleum & Gas Engineering, University of

Maiduguri;

e Prof. Gylych Jelilov, Vice Chancellor, Philomath University, Abuja.

Finally, | warmly acknowledge the National Executive Council and students of Fika
Government Secondary School, Potiskum, particularly the members of my graduating set,
whose fellowship continues to be a source of pride and joyful memories.

May Allah continue to bless and preserve these invaluable bonds of friendship.

7.6. Current and Past Students.
To all my current and former students:
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Your intellectual curiosity, academic achievements, and professional contributions
continually inspire me and reaffirm the purpose of my academic journey.

You are the living testament to our shared pursuit of excellence - the true legacy of our
collective efforts.

| am immensely proud of each of you, and | remain deeply honored to have played a part in
your academic and professional growth.

May you continue to lead, innovate, and illuminate the world, embodying the highest ideals
of scholarship, service, and leadership.

7.7. My Teachers and Mentors.

| wish to pay special tribute to my esteemed teachers, who have shaped my academic and
professional journey with their wisdom, mentorship, and unwavering support. Each one of
you has had a profound impact on my growth, and | am deeply grateful for the guidance
you provided.

To Prof. SY Aku, your intellectual rigor and commitment to excellence have always inspired
me. You instilled in me the value of curiosity and critical thinking, and for that, | am forever
grateful.

To Prof. Karanda, your mentorship has been invaluable, and the lessons you imparted
continue to resonate with me as | move forward in my career. Your passion for teaching and
research left a lasting impression.

To Prof. SK Ahmed, thank you for your wisdom and encouragement. Your expertise and
approach to solving complex problems have shaped my own perspective and work in
profound ways.

To Prof. Paul Onaji, your guidance and insights provided me with a solid foundation. | am
grateful for your patience and your dedication to nurturing the intellectual growth of your
students.

To Prof. Old Ogboja, your deep knowledge and ability to make challenging concepts
understandable were a great asset to me during my academic journey. Your approach to
teaching has influenced the way | now engage with my own students.

To Prof. CC Ako, thank you for your unwavering support and the inspiration you gave me.
Your passion for your field ignited a similar passion within me, and | continue to apply the
lessons you taught me every day.

To Prof. Francis Olatunji, your profound understanding of the subject matter and your
willingness to always provide guidance have shaped my path in ways | could not have
imagined.

| owe much of my success to each one of you. Thank you for the knowledge, support, and
inspiration you've shared with me over the years.
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