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Sustainability Concept
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Sustainable Economy

» A developmental Issue
s at the centre of Human Aspiration & Ambition

» Reconciliation with Available Resources
» Related to Environment, Social, & Technological Advancement
According to Atkinson:

» ‘..Sustainability is an ideal end-state. Like democracy, it is a lofty
goal whose perfect realisation eludes us.
For this reason there will always be competing definitions of

9 sustainability...
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Engineering and Sustainable Development

» Climate Change concerns
« Air pollution

* Green House Gases

> Reassess use of Fossil fuels

» Search for alternative Renewable fuels

» Sustainable Production of Fuels using non-food Biomass
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Fossil Fuels: Crude-Oil; Natural Gas: Coal

v v vl

Crude Oil Reserve: 1022 billion barrels (36)
Gas Reserve: 7636 trillion SCF (187)
Coal Reserve: 984 billion tons (2.7)

Nigeria reserves estimates in bracket
World Fossil Fuel Reserves

Map source: http:/ /geography.about.com/ gi/dynamic/ offsite
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Impact of Chemical Engineers on Our World

» Conversion of Waste Biomass Feedstocks into Jet Fuels
s George Huber et al. (University of Massachusetts, USA

» 4-steps approach involving
% Acid hydrolysis
s Xylose dehydrogenation
% Aldol condensation
s Low temp hydrogenation and high temperature dehydrogenation
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Large Scale Production of Penicillin

S Alexander Fleming Pioneer the Discovery of Penicillin

2 Jasper Kane (Chemist) A RACE AGAINST DEATH!
Pfizer’'s
penicillin
pioneers
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Penicillin

» Made it possible for large scale production @J%wﬁmmw%%/
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Invention of Modern Fertilizers

Fertilizers
» gives us the ability to grow more foods
» Cater and feed the populations

0

» Fritz Haber (Industrial chemist)
» Carl Bosch ( a Chemical Engineer)

0

Harber-Bosch process
Harber
» Developed how to break down the Nitrogen triple bond
Bosch
» Scale up the process
» Developed cheaper way of producing Hydrogen
with a new catalyst and high T & P reactor

Bosch'’s original reactor (Pictures
courtesy of BASF; Haber photo courtesy
of Bundesarchiv, Bild 1 83-S13651)
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Fluid Catalytic Cracking Unit

» Common Unit run by Petroleum and Oil Companies
» Imagine
\' \

Homer Martin

» Around 400 FCC units worldwide are the brainchild of 4 chemical Engineers:
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Challenges of Nigeria Economy

» Nigeria is part of Global Community
» Aim to be beacon of Black Africa in the World

Recall the 8 Millennium Developmental Goals (MDGs) set by UN in 2000
Eradicating extreme poverty and Hunger

Achieving Universal Primary Education

Reducing Child Mortality

Promoting Gender Equality and Empower Women

Improving Maternity Health

Combat HIV/AIDS, Malaria and Other diseases

Ensure Environmental Sustainability

Global Partnership For Development
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» Science & Engineering is our sure way of finding a quicker solution
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Science & Engineering Solution for Creating Sustainable

Economy

>

>

>

Government Policies on varieties of issues:
» Provision of basic essentials
» Water
» Energy
» Health
» Development in Agricultural and Biodiversity

Confidence in Our Scientist Knowledge and Know How
Strong Focus on developing alternative technologies
Encouraging the Concept of Bio-refineries

Pursuing a low carbon economy agenda
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Worldwide Energy Requirements: Usage and Projections

Energy Consumption in the Developing
World by Region, 1995-2020

Quadrillion Btu
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World Marketed Energy Use by Fuel
Type, 1980-2030
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Worldwide Energy Demand

*» USA alone consumes about 25% (4TW)

» About 2 billion people worldwide have no access to electricity
U Over 50% of these are sub-saharan African
U By projection, demand for energy will triple by 2050
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World Main Sources of Primary Energy

\

World Energy Consumption By Type
» Out of the Total 16TW

Nuclear
I,—

Renewables

% Oll, Gas & Coal - contributes over 75% ==

+* Nuclear - less than 5%

** Hydro & Renewable makes up the total
s*Solar, Wind, Biomass
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Oil and Gas

» Decline in fossil fuel reserves
» Increase in prices of ol

» Nuclear

» Typical generating power capacity 1.9 TW

» For a nuclear plant of 12200MW size

» Need to build one plant every 10 days (over 45 years)!
» Safety implications especially with natural disasters
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Renewable Sources

» Solar Energy - very attractive

» Earth receives roughly 174000TW of
energy from the sun

» One hour of the Sun’s energy can power
the world’s needs for a year

» Wind Energy

» Depends on how clever we can trap and
conserve the power

» All potential wind power combines is
estimated to give up to 3TW
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Hydroelectric Power

» Hydro Power
» All water flow on the planet
will produce just under 5TW

» Technically, only 2TW is
feasible

» Currently worldwide,
installed about 0.6TW
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Biomass Opportunities

» Set to play a crucial role in Sustainable Development \

» Especially in Nigeria with security of Energy Supplies as main concern

» Need to increase the share of renewable energy source in overall
economy

» How much Biomass is available to use in Nigeria?
» How much it can account for in our energy supplies

» Biomass is the only renewable energy source that can produce liquid
fuels for transport competitively
» Reduced needs to import oil for transport purposes
» Increase our security of supplies
» Biomass based Energy systems in Nigeria can be built on our
agricultural economy
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Agricultural Feedstock for Biomass Based Energy

» Largest non-oil export earner for Nigeria \

» Lots of waste will be generated
» Food and non-food waste
» Vital to Biomass growth economy

» Bioenergy feedstock potential in Nigeria:
» Up to 13 million hectares of fuelwood
» 60 million tonnes of animal wastes per year
» 8.3 millions of crop residues

» Lots of potentials for Bio-fuels production
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Energy Commission of Nigeria Pilot Projects

» Biogas digester \
s at lkenne, Ogun State

» Biogas Pilot Plant
**in Sokoto State
» Biomass Project
s at Nsukka

» Approval for the establishment of three new energy research

centres:
» National Centre for Energy Efficiency & Conservation at Unilag
» National Centre for Hydropower Research & Development here at
Uni-llorin
» National Centre for Petroleum Research & Development at
Abubakar Tafawa Balewa University
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- Burgpean Bioenergy Research Institute

Biomass Research Projects at Aston University

» Specialise in Thermal Biomass Conversion Techniques
» Fast and Intermediate Pyrolysis

» Gasification

» Combustion
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Various Biomass feedstock mcludlng
» Agricultural waste

» Wood and annual crops
» Biogenic waste
» Algae
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Biomass as raw material for PyronS|s
» Examples: Rapeseed, o
Rice Husk, Waste from
Cassava, Jathropha
and Moringa seed
cakes.

Non-catalytic

Copper
w/ 2™ reactor Criterion-534 Ash ZSM-5

Chromite

Al-MCM-41 Al-MSU-F Criterion-534/ AIl-MSU-F/
ZSM-5 ZSM-5
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Bio-refineries Opportunities In Nigeria
Developing Biomass and Bio-Energy R&D Requires

Biomass feedstocks availability
P produced in a sustainable and renewable manner

Feedstock preparation before processing
P include storage and handling before utilisation

Feedstock quality needs to be assessed
» to ensure efficient conversion

Selection of the conversion technology essential

Market for Biofuel produced needs to be researched




Climate Policies Effect on Oil demand by Region
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Provided there is Government Support:

Annual global support for renewables in the New Policies Scenario

210 Biofuels
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electricity
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Source: World Energy Outlook
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Biorefinery Opportunities
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Recommendations

» Government needs to
» Encourage efficient use of resources by investing in alternative
sources of energy
» Establish legislative and regulating laws to encourage growth and
adoption of Biomass and Bioenergy industries

» Introduce a low carbon economy
 ldentify which of the existing regional and national development
programme offer opportunities for growth in a sustainable manner

» Identify policy measures to overcome barriers inhibiting low carbon
economy
» Take a long term view of policies i.e. look beyond current needs

» Any policy and strategy adopted must be designed to help

communities to achieve their full potential

Aston University

Birmingham

N



Recommendati on cont o

» Promote development at State level to support integrated energy
policy decision
% Best achieved through research and development in Universities and
cooperation with reputable foreign institution

» Investment in Renewable Energy Education Training at State and

National
% Prepare next generation for the future
** Provides Job creation and skilled workforce for the industry

» Support industries
¢ to develop varying technology product and efficient processes that will be
cost effective, safe and environmentally friendly

» Broad public participation especially in decision making is essential
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Scope for Chemical Engineers

We must support the government in their programs by:
» Encourage the use of renewable or recyclable resources
» used preferentially before non-renewable, non-recyclable materials for
processing

Non-renewable resource used only for the creation of permanent new
assets or products

Recognise that sustainable solutions that are competitive will be

promoted and propagated by market forces
» Understand the crucial issues in Energy, Water, Health and the Environment.
» Understanding of sustainability and its impact to products, people and environment
» Prepared to work across cultures and generations.
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How can Chemical Engineering at Uni-ilorin Makes a
_Difference?

» i.e Becoming Outstanding Centre of Excellence
» Investment in the FUTURE of the COURSE & CURRICULUM
» TWO Key requirements amongst others needed:

» 1. Advance Process Simulation Knowledge
+*ASPEN PLUS

» 2. Advance Process Design Project
» Chartered Engineer Status
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Conclusions

» Finally government should continue setting example
*» by extending the network of program already started with ECN
*» creating more centres of excellence for renewable energies

» Lest we forget: According to an ancient American Indian saying:

a ‘We have not inherited the earth from our forefathers
but have borrowed it from our grandchildren’
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