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INTRODUCTION

• The Particle Accelerator Facility at the Centre for Energy Research and 
Development (CERD) was commissioned on 28 September 2008, for 
Ion Beam experiments with one beam line. The facility was acquired 
through the support of the Federal government of Nigeria and the 
International Atomic Energy Agency Technical Cooperation (IAEA TC) 
Project NIR 1010. The machine is Model NEC 5SDH 1.7MV Pelletron 
Accelerator manufactured by National Electrostatics Corporation 
(NEC), Middleton, WI, USA. In 2016 we upgraded the facility with the 
addition of a second beam line equipped with NEC RC43 end-station.



Brief overview of facility
The CERD Ion Beam Analysis (IBA)
facility is centered on a NEC 5SDH 1.7
MV Pelletron Accelerator, equipped
with a RF charge exchange ion source.
The ion source is equipped to provide
proton and helium beams.

The accelerator has provision for five
beam lines but we are presently
maintaining two beam lines, one
equipped with a general purpose End
Station for four different types of
techniques, namely, Particle Induced
X-ray Emission (PIXE), Rutherford
Back Scattering (RBS), Elastic Recoil
Detection Analysis (ERDA), and
Particle Induced Gamma-ray Emission
(PIGE); and the other equipped with
NEC RC 43 End station also equipped
with the 4 techniques, and much
more grazing can be carried out on
thin samples for material studies



Areas of application

Our fields of application are wide and diverse, cutting across 
many disciplines. These include:

•Mineralogy and geological samples analysis,

•Agriculture– analysis of soil and plants (leaves, fruits and 
seeds)

•Biomedical/Biological samples analysis,

• Environmental pollution studies and Air quality monitoring,

•Materials Sciences and Thin films studies

•Archaeological and Cultural heritage studies



Analysis of geological samples

• The PIXE technique was used in the 
analysis of tantalite and iron ores from 
Ekiti State, Nigeria. Elemental 
composition of ores is of importance in 
the classification/grading of ores. This 
data is very valuable to mineral 
prospectors and investors. Figure 
shows a typical PIXE spectrum of a 
tantalite ore and the results of the 
analysis. Six major elements (Ti, Mn, 
Fe, Nb, Ta, and W) and 9 minor/trace 
elements (K, Ca, Zn, As, Sr, Y, Cd, Sn, 
Pb) were detected and quantified.
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Soil characterization

Soil analysis is used to determine the levels of nutrients/contaminants in a 
soil sample. The results of soil analysis provide the farmer with an estimate of 
the amount of fertilizer nutrients needed to supplement those in the soil.



Analysis of biomedical samples

Stone disease is a major health problem
in many parts of the world. In Nigeria
many people suffer from various forms
of stone disease. The stones are
commonly found in the gallbladder,
kidney, urinary tract, etc.

Human gallstones extracted from
patients at the Obafemi Awolowo
University Teaching Hospitals Complex
(OAUTHC) were analyzed using the PIXE
technique for their elemental
characterization. This figure shows PIXE
spectrum of a gallstone samples.

We have also analyzed other types of
biomedical samples including cancerous
and non-cancerous human tissues from
patients, blood samples etc.



Air pollution studies

Aerosol samples collected from
different locations in the industrial
city of Lagos, Nigeria, using aerosol
samplers have been analyzed. A
total of 10 to 15 elements were
detected and quantitatively
analyzed, depending on the
location. The PIXE spectrum of an
aerosol sample is shown in Figure.
In the sample shown in the figure,
twelve elements (Si, S, Cl, K, Ca, Ti,
Cr, Mn, Fe, Zn, Pb, and Zr) were
detected and quantified.



Analysis in materials science

Several thin films have been studied and
analyzed. These include ZnO doped with
several elements, BaTiO3 and PbZnS thin
films deposited on silicon and glass
substrates using different techniques,
with the view of determining their film
thickness and compositions and thus,
stoichiometric ratios.

Typical RBS spectrum and result of PbZnS
thin film is shown in the figure presented
here. The analysis shows a thin film (700.0
x 1015 atoms /cm2) composed of 16.48%
Pb, 35.54% of Zn and 47.98% sulphur
deposited on a glass substrates.

LAYER 1: THICKNESS 202.465 Atoms/cm2

Compo: Pb 16.48% Zn 35.55% S 47.98%

LAYER 2: THICKNESS 14500 Atoms/cm2

Compo: Ca 1.83% Si 28.0% O 56.0% Fe 0.52%

Na 12.6% Al 0.53%



SERVICES PROVIDED ACROSS THE COUNTRY

We wish to state that this facility
has been rendering services
nation-wide to the Nigerian
scientific community. Our
records show that we have
received samples from more
than 32 Universities and
Institutions from 20 states in
Nigeria.

A good number of these are for
post-graduate (Masters, Ph.Ds
and Fellowship of West Africa
College of Surgeons [FWACS])
projects/thesis.



SERVICES PROVIDED IN OAU.

     

In our own University, Obafemi 
Awolowo University (OAU) we have 
done more than 1,200 samples for 
(67) Students and Lecturers in (15) 
different Departments.  

The staff of CERD using this facility 
have produced more than 12 MSc 
and 7 PhDs in various Departments 
of the University.  Surely this facility 
has contributed significantly in the 
training and development of the 
nation’s scientific human resources.



Operation and Maintenance
• Since its commissioning, we have ran more than 6,500.samples, doing more 

than 3,200 hours of accelerator time. 
• Presently we have a team of two Research scientists and two technologists that 

are involved in the day to day operation of the machine and another 
technologist that handles all electronic issues with the machine.

• Running the 1.7 MV accelerator in the last 13 years has not been without 
challenges.  We have gone through a number of them but with each challenge, 
we came back stronger and having more ownership of the machine. As NEC 
stated in Instruction Manual No. 2AT051510 for the Operation and Service of 
5SDH PELLETRON ACCELERATOR, ” the 5SDH has been designed to be a reliable, 
low-maintenance machine. There is no schedule for periodic tank opening and 
servicing. The philosophy is: “If it isn’t broken then don’t try to fix it.”” This has 
been our experience. 

• Each time we have had an issue, we do the trouble shooting and try to resolve 
the problem. We always contacted the NEC Support Team to report problems 
and seek their support. The NEC Support Team always responded promptly, 
guiding us to solve the problems. 



Challenges
• Running the 1.7 MV accelerator in the last 13 years has not been without 

challenges.  We have gone through a number of them but with each challenge, 
we came back stronger.

• Our major challenge has to do with power supply.  Power surges damage some 
sensitive electronic components.  We had a particularly bad one in 2012 that 
took us almost 20 months to overcome.  We did overcome and are still running 
strong.

• Another area of challenge is the lack of fast internet services.  With a fast 
internet service, the manufacturers of the accelerator, (NEC), can link up with 
our machine if we give them access.  They can operate the machine from their 
base in the USA, be able to observe the difficulties we have and advise on 
solution but we do not enjoy this services because of poor internet network.

• Another challenge I would like to mention is the problem of getting spare parts.  
The accelerator is a specialized machine.  Most of its parts can only be obtained 
from the manufacturer and the procurement of these spare parts/consumables 
is not easy at all for us in Nigeria of today.

• Linked to spare parts challenges is the funding challenges which can be very 
frustrating. 



Role/Contributions of IAEA to CERD
• IAEA facilitated the procurement of the Accelerator and has been

supporting the project all along particularly through sending
mission expert at various times to evaluate the progress of the
project till we acquired the NEC RC43 End station.

• The facility was acquired through the International Atomic Energy
Agency Technical Cooperation (IAEA TC) Project NIR 1010. And the
NEC RC43 End station on our second beam line was provided by
the IAEA.

• The IAEA has equally provided training fellowships to three of our
research staff on Accelerator operation and use.

• We would like to register our sincere thanks to the International
Atomic Energy Agency (IAEA), without their support the
accelerator project would not have been a reality.



CONCLUSION
• In conclusion we wish to state that we have successfully 

operated and maintained our accelerator for the past thirteen 
years. 

• The facility has boosted research and training of both staff and 
students across many universities in Nigeria.

• The accelerator team of CERD has acquired a lot of experience 
and confidence in running the accelerator.

• The IAEA Technical Cooperation contributed in no small 
measure in making this success story a reality and we are very 
grateful.

• The NEC Support Team has been very supportive and helpful in achieving 
continuous operation and maintenance of the facility.




