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THE DEGREE OF DOCTOR OF PHILOSOPHY
(CHEMISTRY)

BRANDON BARNARDO

Previous qualifications:

2018 Bachelor of Science Nelson Mandela University
2019 BSc (Hons): Chemistry Nelson Mandela University
2022  Master of Science Nelson Mandela University
Thesis:

THE SYNTHESIS OF CRYSTALLINE ORGANIC COMPOUNDS WITH FUSED TRICYCLIC
MOIETIES AND DIAMINO LINKERS, AND AN INVESTIGATION OF THEIR HOST
POTENTIAL AND SELECTIVITY BEHAVIOUR IN MIXTURES OF ISOMERS AND RELATED
COMPOUNDS

The potential separation by means of organic
host systems of isomeric and structurally related
mixtures was investigated. Isomeric mixtures are
extremely troublesome. The boiling points of the
guest species are near-identical and as a result,
conventional fractional distillations are not
sufficient. Furthermore, these distillations are not
economically (nor energetically) sustainable. As
a result, a great demand for an alternative route
of separation is required. This study
demonstrated that the one host system could
separate industrially relevant mixtures by
employing host-guest chemistry strategies. This
body of work has produced four articles that were
published in international high impact factor
journals.

Supervisor: Prof B Barton
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THE DEGREE OF DOCTOR OF PHILOSOPHY
(MATHEMATICS)

LANGSON KAPATA

Previous qualifications:

2017  BA: Mathematics University of Zambia
2021 MSc: Mathematics University of Zambia
Thesis:

FISCHER-CLIFFORD THEORY APPLIED TO CERTAIN MAXIMAL SUBGROUPS
ASSOCIATED WITH THE SIMPLE GROUPS Fi,,, Co,, Fy(2) AND THE MONSTER M.

The Fischer-Clifford matrices technique is particularly
suitable for constructing the ordinary character tables of
finite group extensions having abelian p-groups as kernels,
especially in the context of maximal subgroups of sporadic
simple groups. This thesis contributes to Fischer-Clifford
theory by presenting a method, coined the lifting of Fischer-
| Clifford matrices method, to address the construction of the
ordinary character tables of finite extensions, say G = P.G,
with nonabelian p -groups as kernels. The approach
involves constructing, for each conjugacy class |g] of G, a
Fischer-Clifford matrix M(g) of G from the corresponding
Fischer-Clifford matrix M(g) of the quotient group J =
G/®(P), where &(P)is the Frattini subgroup of P. In this
thesis, Mr Kapata uses the liffing of Fischer-Clifford
matrices method to successfully construct the ordinary
character tables of finite extensions of generalized extra-
special p -groups associated with the simple groups
Fiz and F,(2). The method was also utilized to construct
the ordinary character tables of group extensions involving
a special 2-group in Coy and a 7-group in the Monster M.

Supervisor: Prof AL Prins
Co-supervisor: Dr LN Njuguna
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THE DEGREE OF DOCTOR OF PHILOSOPHY
(PHYSIOLOGY)

OLUWASHOLA SAMUEL OLAOLU

Previous gqualifications:
2015  Doctor of Veterinary Medicine Ahmadu Bello University, Zaria-Nigeria
2019 Masters of Science in Veterinary Microbiology

Ahmadu Bello University, Zaria-Migena

Thesis:
THE EFFECTS OF ILOPROST TREATMENT ON MOLECULAR AND NEUROCOGNITIVE
RESPONSES TO INHIBITED Il-4/7 ALFHA FUNCTION IN A MOUSE MODEL OF

TRYPANOSOMIASIS

This research addresses a  significant  and
underexplored area, integrating immunology and
neurocognition to enhance our understanding of
the systemic effects of Trypanosome infection
and potential  therapeutic  interventions  for
cognitive impaimment. By focusing on lloprost, a
prostacyclin analog with kniown
immunomodulatory  properties, the  study
provides novel insights into its ability to mitigate
neurocognitive  daeficits  and  pathological
outcomes resulting from IL-4Ra inhibition—a key
receptor invalved in immuna responses, lloprost
modulated gene BXpression, reduced
parasitaemia, and altered cyloking profiles.
Epigenetic changes, including hypomethylation
in certain promoters, highlight lloprost's potential
as neuroprotective therapy against trypanosome-
induced neuroinflammation,

Supervisor: Dr DC Ajonijebu
Co-supervisor(s): Prof H Davids
Prof GB Dealtry
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THE DEGREE OF DOCTOR OF PHILOSOPHY
(OCEANOGRAPHY)

GUSTAV RAUTENBACH

Previous Qualifications:

2017 National Diploma, Marine Science Capa Peninsula University of Technology
2018  Bachelor of Technology, Oceanography  Cape Peninsula University of Technology
2021 Master of Science, Chemical & Physical Oceanography  Melson Mandela University

Thesis
THE KWAZULU-NATAL BIGHT FRONTAL EDDIES AND THEIR IMPACTS ON COASTAL
CIRCULATION

This doctoral thesis uses an ocean model to study the life
cycle of frontal eddies inshore of the Agulhas Current along
the east coast of South Africa at the KwaZulu-Natal Bight, a
hame to valuable Maring Protected Areas. Results from an
eddy detection algorithm reveal the semi-permanent natura
of these eddies and that they have a significant impact on
coastal ocean circulation. Lagrangian particles and
potential vorticity analyses show cyclonic eddies to gain
their sources from the Agulhas Current. They dissipate due
to disruption by the land-boundary shear and mixing with
coastal waters. This is the first detailed work on these
important ocean features,

Supervisar: Prof M Roberts
Co-supervisors: Prof S Herbette
Dr J Veitch

Dr P Penven

Dr G Cambon




THE DEGREE OF DOCTOR OF PHILOSOPHY
(PHYSICS)

NOLUFEFE MURIEL NDZANE

Previous qualiﬂcat ions:

2004  BSc Chemistry Walter Sisulu University
2012  BSc (Hons) Physical Science University of the Western Cape
2014 MSc Physics Nelson Mandela Metropolitan University
Thesis:

JON-IMPLANTED METAL-POLYMER NANO-COMPQOSITES FOR SENSOR APPLICATIONS

—— —] This study focused on the fabrication of polyaniline
- | (emeraldine base) (PANI-EB) thin films and the effect of
| copper ion implantation in the structure and electrical
- | properties of the PANI-EB films. PANI-EB thin films of
different molecular weights were prepared using spin
coating on different substrates followed by copper ion
implantation at different fluences. The study investigated
the effect of ion fluence on the microstructure, marphology,
and electrical properties of the films. The results revealed
that the molecular weight significantly affects the
implantation-induced modifications and Schottky junction
quality. Understanding these effects is critical for optimising
polymer-based electronic devices and advancing metal-
polymer nanocompaosites for future sensor technologies.
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Supervisor: Prof: JH Neethling
Co-supervisor: Prof M Msimanga



THE DEGREE OF DOCTOR OF PHILOSOPHY
(COMPUTER SCIENCE)

JOSHUA FEMI OLADIPO

Previous gualifications:
2015  BSc Computer Science and Applied Mathematics
Melson Mandela Metropolitan University

2016  BSc (Hons), Computer Science Melson Mandela Metropolitan University
2018 MSc Computer Science, (Cum Lauae) Melson Mandela University
Thesis:

ANT COLONY OPTIMISATION BASED ROUTING AND WAVELENGTH ASSIGNMENT
ALGORITHM FOR  TRANSPARENT FLEXI-GRID OPTICAL BURST SWITCHED
NETWORKS USING LINK USABILITY METRIC

The purpose of the study was to investigate the
application of Ant Colony Optimisation algonthms
o solve the Routing and Wavelength Assignmeant
problem in flexi-grid OBS networks. The study
introduced a novel approach: the Usability Metric
Flexible Spectrum Ant Colony (UM-FSAC). The
LUM-F5AC algorithm incorporates a dynamic “Link
Usability” metric thal evaluates network link
quality based on fragmentation and wavelangth
utilisation, enabling more effective resource
allocation. Performance evaluation reveals that
UM-FSAC significantly reduces Burst Loss
Frobability compared to earlier algorithms.
Additionally, the study provided a holistic analysis
of netwaork parformance, considering metrics such
as fairness and efficiency, to offer deeper insights
into the broader impacts on network performance
of the algorithms evaluated. Furthermore, the
algorithms are benchmarked against analytical
and heuristic lower bounds from the literature,
providing a robust assessmeant of their practical

effectivenass under various network conditions.

Supervisor: Prof MC du Plessis
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Climate-Smart Forestry Entrepreneurs
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