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What is the most resilient parasite?

A single idea from the human P
° ’ml ol’ olo b
An idea can transform the world
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INTRODUCTION

ment and

sidver electroplating. Some bnght st!ver
baths are known 10 provide a degree of
levelling. but levelling-electroplating per se.
involving the smoothing of surface micro-
profies grester than Tum. has not pre-
wiously boen developed for siver.

A number of leveliing agents has been (1
discovered. aithough they are less easily
found than brighteners. In fact. in our
expenance lavelln 1t ohtanad anks i ko

understanding of

tails of the general techniquos and metho-
This paper is concermned with the develoo cology are given elsewhare.
4 lutions.

reagents were

(0;<0.05%). The bath contan:

l.cwilmg .xponm.nts

Cathardin

AnalaR Sok
were made up using boiled {Seatiied water,
de-serated ‘using cylinder nitrogen

335gI". KCN 30g1~", x,co,asw-‘ atpH

11.2-11.7. The expenments discussed in

this paper were made at room temperature
)

Influence of Bath Additives on the Composition of
Electrodeposited Silver Coatings

Several thin-ilm snalysis tochmiques (energy-dispersive x-ray asalysis and Asger, R
woa-resonance (d.p) resctions) were wed to awess the Jevel of i
of additives. The study showed that the «

SURFACE AND INTEXFACK ANALYSIS VOL 23 618 622 (1995

utherford backscatiering wnd

in the
mpurities incorporated duriog silver deposition
Jemeatal comtitueats of the more stroagly absorbed

Influence of Bath Additives on the Composition of
Electrodeposited Silver Coatings

O. A. Ashire

Research Institute. King Fabd University of Petrolesm and Minccal
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Several thin-6lm analysis techniques (cocriy-dispersive x-ray analysis and Auger, Rutherford b.ckmnn‘h( ..n
during sil

von-resonance (d,p) reactions) were uied 1o assess the level of

were incorporated with the silver deposits. The levelling agents arc less strongly absorbed

were not

“ NTRODUCTION

The presence of impuritics co-deposited with electro-
deposited metal is an important factor in determining
properties such as hardness, microstructure and dis-
g rate. The k ge of such

incorporated during cleclxod:poinmn may also be
useful for the of the of
propertics such as levelling and brightening. The origin
of such co-deposits is usually from the additives in the
plating bath.

The deposits from the cyanide- and iodide-based
silver plating electrolytes containing various types of
additives were characterized. These baths have been

with the silver deposits.

Energy-dispersive x-ray analysis

The investigations were carried out on a Philips 500
scanning electron microscope equipped with energy-
dispersive x-ray analysis (EDX). The instrument pro-
vides a1 semi-quantitative microprobe analysis of the
deposits, and would identify clements if present above a
detectable sensitivity o( about ~10"'* g in a virtual
source volume of 1 pm?®
For P the of analysis

were kept constant for <ach analysis, whereby counting
of x-rays was for 30 s under fixed scanning conditions
with x320 magnification. In certain deposits, ‘spot’
analysis was carried out at higher magnification on spe-
cific mlcroslmclur.d features such as nodules or den-
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Why did we miss this
opportunity in Nigeria?

The reasons follow:




LACK OF UNDERSTANDING OF THE
IMPORTANCE OF STEM EDUCATION

» Science equips us with knowledge
about our natural world

Technolo
Enoi : &Y, q » Technology covers computers and
“8'”‘36””8 an smartphones, television, radio, and
Mathematics— even the first wheel.

STEM: » Engineering encompasses buildings,
Vital to our future roads, and bridges, and also tackles
today’s challenges like global warming.

» Mathematics is the cradle of all
creations, it boosts our power of
reasoning and problem-solving skills.

Science,

and shapes our
everyday
experiences.
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Need Policy For Developing Stempreneurs To Add Value By
Creating Industry Solutions With Commercial Viability

Nigeria needs
Stempreneurs to
develop from a
consumer
economy to a
manufacturing
economy

When STEM meets
entrepreneurship
Innovation
happens

STEM graduates Harness talents by
will develop putting in place
sellable ideas, and suitable policies

build local that will encourage

industries STEM innovations




National Policy on Tertiary Education (2004)

Contribute to national development through high level
relevant, manpower training

Develop the intellectual capability

Acquire skills for self-reliance and good citizenship

15



FACT EXPECTATIONS

-

N

~

No nation rises

beyond the
level of its
HUMAN

-

-

Universities are to nurture bulk of
nation’s HUMAN CAPITAL

~

J

-

CAPITAL
/

Universities are to remain relevant
& responsive to the society

~

16



Engineering Education in

Universities

|_138 Universities_|

e40 Federal
¢39 States
e60+ Private

47 offer COREN
Accredited

Programs




BEYOND THE CLASSROOMS:
EMPLOYABILITY OF NIGERIAN GRADUATES

®GROUP1 BWGROUP2 ®GROUP3

Credits: brunel.ac.uk

18



LARGE NUMBER OF GRADUATE ENGINEERS
ARE UNEMPLOYABLE

No employment Highest rate of

dissatisfaction

requirements observed by:

~ ) : b
Thus,
UnSUCC?SSfm n Consulting Firms

securing or

keeping jobs S J

- D

Oil and Gas
Sectors




Engineering curriculum of 20th
century no longer sufficient to address
the engineering challenges of 21st
century

Competencies now needed:
*Analytical thinking
*Problem solving
*Design



WHAT IS MISSING?




Training of Entrepreneur Engineers

Pedagogical

Theories

Educational
and Social
Science

Research
Methods

Apply

Engineering:
Epistemology, Curriculum,
Instructional Design,
Assessment,
Organizational Structures,

Policies, Retention,

Motivation, Outreach, Engineering
Industrial Linkage, Education
entrepreneurship, Research
Leadership, innovation, (EER)
etc.

Results in

22




Need for Organizational Entity in Engineering
Schools for Driving Sustainable Development

*Technology Innovation and Engineering
Education/Entrepreneurship (TIEE)

*|Innovations to focus on two main pillars of
sustainable developments:

* Transformative engineering and technology
human talent sustainable development

* Technologies, products, services, innovations, and
startups for shaping sustainable

* Socio-economic development



LOCAL CONTENT ACT

Formulated to enhance

local content in the oil and
gas industry

eTo develop indigenous
skills across the value chain



OUTCOME OF LOCAL CONTENT ACT




CHALLENGES WITH LOCAL CONTENT ACT




WHAT IS THE WAY FORWARD?

UNIVERSITY/INDUSTRY
COLLABORATION:

BRIDGING THE VOID BETWEEN
THEORY AND PRACTICE




Evolution of University-Industry Linkages

Phase Success Factors Drivers
4 “\ ,
Pre-linkage * Leading to an agreement to work together \
I 4 N
| Establishment e Leading to a contract J Communication
k -
I 4 Understanding
I Engagement ¢ Leading to delivery of project J
5 ) Trust
| Y
- T * Leading to an ongoing partnership and word of | | Individuals
L mouth
—— e o GEE—— CE— cmm—mn sy e s
g N\
¢ Potential future cooperation should a suitable
Latent phase ; : : Sy .
project arise, with continuing personal linkage
-
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INDUSTRY INVOLVEMENT IN CURRICULUM
DEVELOPMENT

-~

REVAMPING OF EXISTING INTERNSHIP
PROGRAMS

'RESEARCH & DEVELOPMENT
COLLABORATION

CSR-MOTIVATED DEVELOPMENT SCHEMES

29
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UNIVERSITY INDUSTRY COLLABORATION (UIC)

USA (EXTENSIVE)

e Successful Technological Innovation
f * Huge Economic Growth

NIGERIA (MINIMAL)

e Token, Informal & Individual Efforts
e Negligible Technology Transfer
e Low Economic Growth

31
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1. CURRICULUM DEVELOPMENT

Course Planning, Desigh And Delivery

Formal Members of Course Advisory Panels

Encourage and Support inclusion of new areas of
specialized skills

Support Course Contents that are Relevant for
Future Employment Prospects

ldeas and Materials for Students’ Projects

Guest Lectures

33



Students’ Industrial

Work Experience
Scheme

(SIWES)

~ R
After more than 40 years has

not provided adequate
avenues for acquisition of
industrial skills and
experience

34



CHALLENGES OF SIWES

Lack of Proper
Supervision by
the Institutions

Misplacements
of Students

* Engineering  Students just
student intern In get logbooks
for example a signed off

fashion house without working

Rejection of
Interns

 Due to lack of
suitable and
sustainable UIC

35



Internship needs to be focused on hands-on

skills on handling equipment and machinery

Close monitoring by university staff
and industry staff

Alumni Support for Internship
Placements

Proper placement of students in
industries with the right technologies

N /




Academic Excellence

Theoretical Knowledge
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R&D Collaboration requires a
sustainable system

-

~

University provides support and value for
the business objectives of industries

J

-

-

N
Industries in turn provide the universities

with funding and market-tested skills

transfer to help develop the students
/
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Research




Smart Aging Square

Local older University
adults faculties

i
voos. D\ JRREERN TG RITIL |
B | -9 : : 11 e |mﬂgl c?a:ri;‘negr-
/" ST AL
<3 si!" %

University Service
students providers
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UIC: MOTIVATION FOR UNIVERSITIES

Upgraded structures and grants for
faculty members

Spin-off companies that financially
benefit researchers and university

Enhancement of teaching

Job offers for graduates

Stimulation of entrepreneurial culture
INn the Institution

41



UIC: MOTIVATION FOR INDUSTRIES

Access to new ideas and technologies that create
competitive advantage

Reduction in R&D budget

Access to highly specialized university facilities

Access to research and consulting services of the
university

Improved public image

Less hassle with graduate (ready-to-go) recruitment




KNOWLEDGE EXCHANGE PATHS IN
INDUSTRY-UNIVERSITY COLLABORATION

An effective communications framework can help bridge the gap be-
tween outcome and impact. It is important to have two-way knowledge
transfer between the university researchers and the company's project
manager (green arrows), as well as between the project manager and oth-
ers in the company (blue arrows). In addition, the project manager should
keep groups inside the company abreast of progress on the research col-
laboration, and inform the university team of ideas from the company
regarding potential linkages to other company activities (orange arrows).

Researchers T | Professionals

o
<4 y

!’f”‘ B

4 ."v.", %)

— .e{-'j':'/

£
L5

University Domain Company Domain
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THE GOVERNMENT FACTOR

{ Policy formulations should }

encourage participating industries

{ Tax credits

Waivers

Incentives

Preference profiling on
projects







aation of World-Class
2search Fields

Collaboration betwe



Joint Research

Commissioned
Research

Technical
Guidance

Industry/
Academia/
Government

Support from the national
and prefectural level

- HE

Scholarships/
Contributions

Private Company
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[4. CSR-MOTIVATED DEVELOPMENT SCHEMES

CSR projects that focus on
undergraduate development

schemes
Crowd-Sourcing Innovative Projects :
Scholarship
Program Investment

In specialized courses,
e.g. Renewable
Energy, Coating

Inspection,

Undergraduates
develop solutions to
typical industrial
problems

Industries invest in
the development of
novel projects



Global Approach

International Advisory Board
R AR
% Projects Creation International research 4D
Industry i J— J— J— J
EER| BEE )| BER )]
OO+ 5' i - International techn transfe
““:F:“F: 0 Seeds finding niern al technology transfer
EEEEEE oD
m D
2
5 Business incubation International marketing
m

Total Liaison Service
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UNIVERSITY OF -l(dj

Cincinnati P &G

-

A collaborative effort that developed a center of
expertise in computer simulation called the UC
Simulation Center.

~
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mm Opened Sept. 22, 2008

Currently staffed with nine students from
UC's College of Engineering:

Has seed funding for two years from three
different organizations within P&G

UC students work side by side with P&G
engineers, providing them with unusual
opportunity of developing industry-ready
skills and capacities that are in hot demand

52



UC SANTA BARBARA

UNIVERSITY OF CALIFORNIA

DOW

UC Santa Barbara

A $25 million annual investment by Dow Chemical
Company at UC established the Dow Materials
Institute (DowMI)

53



DOW Chemical Company and University of California,

Santa Barbara

Researchers from across UCSB’s Chemistry,
Materials Science, and Engineering
departments work on fundamental
challenges to world problems that are of
interest to industry and academia

- v

Students are prepared for careers in
industry by instilling work practices
and safety awareness levels
consistent with those found in the
private sector

- /

Education and training of
students and postdocs and
their development in highly
interdisciplinary, collaborative
teams

o

/
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DOW Chemical Company and University of California,

Santa Barbara

The Dow Discovery
Fellowships for outstanding
chemical engineering
graduate students

Engaging the campus’
entrepreneurial community
through its funding of an
entrepreneurial program for UCSB
students

Fosters a number of ties with

students on campus through

efforts such as the Dow-UCSB
Safety Initiative

55



[ Outstanding Academic ]
Achievements

Business Model Planning

Technology Bundling
Market Competitiveness

Technology Announce Analysis

Department of
Academic-Industrial
Collaboration

Patent Search Analysis

Contract Consultation o
Patent application

Contract Negotiation

Patent Consultation/Strate

License Planning
Patent Map & Infringemen

u Analysis

[ Commercialization & Industrialization }
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University of Yamanashi —
Clean Energy Program

Goals of the Clean Energy Research Center

New Science
New Materials
Clean Earth  Reliable Society

' Improving the fundamental
Pioneering research level
Collecting and sending out Fundamental
technical information Studies
[
Manufactures, — : Establishing fuel cell engineering
Research Institutions University of Yamanashi and “tynneling reaction” engineering
| ’ Clean Energy Research Cente
Putting to practical use
the outcomes of collaborative A C .
and fundamental research u Collaborative research
Chemistry Physics
Electricity Mechanisms
Environment Systems
Nanotechnology
Energy problems Global Environmental Pollution

u Division of Collaborative Research

B Division of Fuel Cell Research

u Division of Solar Cells
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Let’s Let’s Let’s Let’s
STIMULATE TEACH INFUSE INGRAIN
scholarly our students leadership spirit of
energy and to become skills in our entrepreneur
diligence in our  globally students among our
students competitive students
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http://inbt.jhu.edu/partnership/

