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T
he 16th Annual NSTF-
BHP Billiton Awards was 
held on July 3 2014 to cel-
ebrate outstanding contri-
butions to science, engi-

neering, technology and innovation 
(SETI). 

It is the flagship project of the 
National Science and Technology 
Forum (NSTF) a collaborative, con-
sultative and lobbying organisation 
that represents all SETI sectors in 
South Africa.

“We have such a wealth of intel-
lectual capital in South Africa, it’s 
important to acknowledge these 
hardworking individuals,” says 
Jansie Niehaus, NSTF executive 
director. 

She notes the particular impor-
tance of science communication: “It’s 
essential that researchers share their 
knowledge beyond academic jour-
nals and get community exposure.”

The NSTF awards are the only ones 
in South Africa to include science 
communication.

The awards are open to everyone, 
including the public, and are adjudi-
cated by a representative panel. Pure 
and applied research is recognised, 
as well as research and development, 
which leads to product and process 
innovation.

The NSTF awards are endorsed 
by the Department of Science and 
Technology. The Department of 
Basic Education is also involved 
through the NSTF Awards Brilliants 
programme. 

This annual programme recognises 
outstanding matric performance in 
mathematics and physical science. 
This year, the THRIP bursary pro-
gramme is giving four bursaries to 
Brilliants winners.

Other youth outreach programmes 
include the NSTF Awards Share ‘n 
Dare. It creates platforms for the 
winners to inspire the youth, includ-
ing radio and talks.

The NSTF-BHP Billiton Award 
winners are:

ing in new knowledge of the distribu-
tion and diversity of African viruses 
that cause rabies. Markotter and her 
collaborators were able to show that 
rabies-related viruses still circulate 
in SA and other regions in Africa, 
even after no reports for more than 
a decade. She is also noted for the 
development of new diagnostic tools 
for rabies. 

Professor Oriel Matlhahane 
Thekisoe’s research developed 
molecular diagnostic tests for diag-
nosing human and animal infection 
caused by the trypanosomosis and 
theileriosis parasites. This and fur-
ther significant findings have been 
published in peer-reviewed scientific 
journals.

To an individual for an outstanding 
contribution to SET through manage-
ment and related activities over the 
last 5 to 10 years
A national Preclinical Drug 
Development Platform (PCDDP) 
that offers pharmaceutical preclini-
cal development is led by the North-
West University’s Professor Anne 
Grobler, director at PCDDP. 

There is an extensive intellec-

conducting extensive research on 
drug-resistant TB in SA. Dheda and 
his collaborators have significantly 
improved our understanding about 
diagnosis, treatment, transmission 
and control of TB. His contributions 
have been nationally and interna-
tionally recognised. 

Archaeologists can access the 
minds of people from the past using 
proxies for brain power. Professor 
Lyn Wadley, a Stone Age archae-
ologist based at the University of 
the Witwatersrand, has replicated 
everyday Stone Age tasks, showing 
that they involve complex cogni-
tion. Since the tasks first appeared 
between 160000 and 70000 years 
ago, we know that people living then 
— the first anatomically modern peo-
ple who lived in SA — had minds like 
ours. Her methods to reach this con-
clusion are a global first.

T W Kambule NRF-NSTF Awards: To 
an emerging researcher for an out-
standing contribution to SET through 
research and its outputs 
Professor Wanda Markotter, asso-
ciate professor at the University of 
Pretoria, has produced work result-

tual property portfolio around the 
patented Pheroid delivery system. 
Pheroid technology is used for the 
delivery of pharmaceutical and other 
compounds in products such as med-
icines, lotions and creams, food sup-
plements and cosmetics. 

To a researcher for an outstanding 
contribution to SET through research 
capacity development over the last 5 to 
10 years (sponsored by Eskom)
Professor Donald Cowan is direc-
tor of the Genomics Research 
Institute and director of the Centre 
for Microbial Ecology and Genomics 
at UP. He has made significant inter-
national research contributions in 
the fields of microbial ecology, bio-
diversity and bioprospecting. This 
includes understanding the diversity 
and function of microorganisms in 
various environments. The research 
has positioned Cowan’s labora-
tory as one of the world’s leading 
groups in extremophile microbi-
ology, functional metagenomics 
and modern molecular microbial 
ecology.

Professor Brenda Wingfield, 
deputy dean at the faculty of natu-
ral and agricultural sciences, UP, 
is one of the founding members 
of the Forestry and Agricultural 
Biotechnology Institute. She was one 
of the leaders in developing DNA-
based phylogenetics of tree patho-
gens. More recently, Wingfield and 
her research group sequenced the 
first eukaryote genome in Africa. It is 
one of the most active research pro-
grammes in terms of fungal genome 
analysis.

To an individual or a team for an out-
standing contribution to SETI through 
communication for outreach and 
creating awareness over the last five 
years (sponsored by the South African 
Agency for Science and Technology 
Advancement (SAASTA))
Professor Azwinndini Muronga, 
associate professor of physics at the 
University of Johannesburg (UJ) and 

Individual for an outstanding contribu-
tion to SET over a lifetime
Professor Eric Donn Bateman, 
Emeritus Professor, department of 
medicine, University of Cape Town 
(UCT), and director and founder 
of the UCT Lung Institute has con-
tributed to the understanding and 
treatment of asthma and related 
diseases in South Africa and glob-
ally. He and his team at the UCT 
Lung Institute have developed a pub-
lic health programme for common 
chronic and infectious diseases. The 
programme is internationally recog-
nised as one of the most outstanding 
examples of validated integrated pri-
mary care. 

T W Kambule NRF-NSTF Awards: To  
an individual for an outstanding  
contribution to SET through research 
and its outputs over the last 5 to 10 years
Tuberculosis (TB) is the most com-
mon cause of death in SA; however, 
antibiotic resistance to the disease 
has built up. Professor Keertan 
Dheda, Professor of respiratory med-
icine, director of the Lung Infection 
and Immunity Unit and head of 
pulmonology at UCT, has been 

Elemental’s work in computational fluid dynamics could help shape the aeroplanes of the future. Photo: Airbus
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Lifetime Achievement

A lifelong commitment to health
Debbi Schultz

P
rofessor Eric Donn Bate-
man is both a global 
leader in research about 
asthma (and related dis-
eases) and in improved 

methods of delivering primary care 
in low to middle income countries.

These are two different areas of 
expertise and they tell a story of a 
man who is not afraid to move into 
new areas where he sees a need. But 
he doesn’t just move into a new area, 
he makes such a significant impact 
that the world sits up and takes 
notice.

Currently 66 and with an A2 
research rating, Bateman is the 
director at the University of Cape 
Town (UCT) Lung Institute and hon-
orary consultant at the division of 
pulmonology, UCT department of 
medicine. 

He recognised early in his career 
the need to address chronic lung dis-
eases in South Africa, in particular 
asthma, chronic obstructive lung dis-
ease (COPD), tuberculosis (TB) and 
pneumonia. These constitute almost 
a third of the reasons for patients 
visiting primary healthcare workers. 
Asthma is the most common chronic 
disease in children. 

Helping people breathe
The burden of these diseases moti-
vated him, in 2000, to found the 
UCT Lung Institute. Through the 
Institute, he has led research pro-
grammes about asthma, COPD and 
lung disease in general. 

His work on asthma had begun 
earlier. A landmark paper showed 
that control over asthma can be 
achieved. It changed international 
guidelines and goals around treat-
ment. “Patients and their physicians 
were accepting a chronic level of 
impairment and poor quality of life,” 
said Bateman. The goal became lead-
ing a normal life.

It was one of the biggest asthma 
studies at the time. His work was 
widely acclaimed and he is still spo-
ken about as “the man who changed 
the way we treat asthma”.

Bateman has also produced guide-
lines for the management of asthma 
and COPD in South Africa. (COPD is 

based clinical practice guidelines for 
primary health workers. It empowers 
them to diagnose, treat appropriately 
and refer for further treatment if 
needed.

“At that stage, it included the pal-
liative treatment for HIV. This was 
during a time when no ARVs were 
available in the public health sector,” 
explained Bateman. 

The programme underwent exten-
sive testing in large clinical studies. 
It was unique and the research was 
published in prestigious interna-
tional journals.

The research team then expanded 
PALSA to PALSA PLUS, which con-
tained detailed management of 
patients with HIV. Because nurses 
could now prescribe ARVs, 100 000s 
of patients were able to gain access to 
the needed drugs.

The initial research had been 
done in the Free State. Following 
requests from other provinces and 
the national Department of Health 
(DOH), PALSA PLUS was rolled out 
in most provinces.

“A key component of PALSA PLUS 
is its educational outreach, involv-
ing onsite case-based adult learning 
techniques that provide for rapid 
scale up. In all, more than 60 000 
copies of PALSA PLUS have been 
distributed to primary care facilities 
and in excess of 30 000 nurses have 
been trained,” said Bateman. PALSA 
PLUS also forms part of the curricu-
lum in nursing colleges.

Thereafter, at the request of the 
national DOH, PALSA PLUS was 
developed into Primary Care 101 
(PC101) to include a range of prior-
ity chronic diseases. This is currently 
being rolled out in 16 of the 52 health 
districts, covering a population of 
14.7-million. It will eventually cover 
the whole country.

A real impact
The impact of this programme can 
be measured by the fact that 85% 
of South Africa’s population are 
dependent upon state facilities for 
healthcare.

“A major part of PALSA’s devel-
opment into PC101 was to test with 
rigorous clinical trials in real-life 
settings within the public health sys-
tem,” said Bateman. This is in con-
trast to most health interventions, 
including those internationally. 

To date, research papers on 
PALSA/PC101 include more than 15 
publications. It makes it one of the 
most rigorously evaluated public 
health programmes in the world. It 
is also internationally recognised as 

one of the most outstanding exam-
ples of validated integrated primary 
care. 

The next version of PALSA is called 
Practical Aid to Care Kit (PACK). In 
December 2013, PACK was selected 
as one of 15 innovations for exhi-
bition at the World Innovation in 
Health congress.

Bateman and his team at the Lung 
Institute have now developed PACK 
Global as many countries requested a 
similar programme. This has already 
been trialled in Malawi, Mexico City 
and Brazil.

Prolific output
Beyond what has been mentioned 
about asthma and the public health 
interventions, Bateman has also 
developed new ways of measuring the 
impact of lung diseases on patients 
in South Africa. Research around the 
impact of environmental influences 
on lung health has provided evidence 
to support policymakers. His research 
work also led to the recognition that 
previous TB is responsible for a large 
proportion of obstructive lung disease 
in South Africa.

Across his life’s work, Bateman 
has published 226 papers in peer-
reviewed journals, 22 book chapters 
and 11 letters to journals and seven 
other scientific publications. 

He is currently a member of the 
Academy of Science of SA and serves 
on the board and science commit-
tee of GINA and the International 
Advisory Board of the Burden 
of Obstructive Lung Disease ini-
tiative. He is also a member of the 
Pulmonary Subcommittee of the US 
National Institutes of Health Centres 
of Excellence for Chronic Non-
Communicable Diseases Initiative.

The professor serves on the edito-
rial or advisory boards of several 
international journals and is a fre-
quent reviewer for international and 
national science journals.

His work has been recognised 
through a number of awards. Locally, 
in 2013 he was awarded a Lifetime 
Achievement Award: Platinum 
Medal from the South African 
Medical Research Council. 

He received the 2012 Alan Pifer 
ABateman said that while there are 
many challenges in being a clinician-
scientist in South Africa, it remained 
a rewarding environment because 
the health needs are extensive. 

“The recent past has shown that 
medical scientists in South Africa 
can be global leaders with an impact 
greater than their resourcing should 
permit,” said Bateman.

Professor Eric Donn Bateman, UCT. 
Photo: Michael Hammond

director of the UJ Soweto Science 
Centre, is a leading theoretical physi-
cist with a talent for stimulating a 
deep love of science in the young. 

While continuing his research, 
Muronga has devoted himself to 
a strenuous programme of out-
reach and popularisation of sci-
ence, technology, engineering and 
mathematics. He has pioneered uni-
versity undergraduate research pro-
grammes and is vice-chairperson of 
Science-tuBE, which stages science 
shows across the country. 

To an individual or a team for an out-
standing contribution to SET through 
research leading to innovation in a cor-
porate organisation or institution
Elemental software is a giant leap for 
technology. It uses novel mathemati-
cal models and equations in the field 
of computational fluid dynamics 
(CFD). 

It was primarily developed by 
Professor Arnaud Malan, founder 
and head of Elemental Numerics and 
professor at UCT’s department of 
mechanical engineering. It’s the first 
all-South African CFD software and 
has attracted research contracts for 
over R8-million.

Innovation was born from the 
experience of Professor De Wet 
Swanepoel, full professor of audiol-
ogy from the department of speech, 
language, pathology, and audiology 
at UP. He and his team transformed 
a smartphone into a calibrated device 
for early identification of disabling 
hearing loss. The cost-effective solu-
tion can be used at a grassroots level. 

To an individual or a team for an out-
standing contribution to SET through 
research leading to innovation in an 
SMME (sponsored by THRIP, an initia-
tive of the dti)
Not only does South Africa expe-
rience significant environmental 
pollution from sulphur waste, but 
the solid waste produced through 
water treatment by the mines con-
tains valuable deposits that are 
lost. Professor Jan Maree, Rand 
Water Chair in Water Utilisation 
and the team leader of the 
Treatment Group at the Tshwane 
University of Technology, devel-
oped a cost-effective solution for the 
treatment of acid water and brines. 
This was done in conjunction with 
its industrial partner, Key Structure 
Holdings. 

He is still spoken about as 
“the man who changed 
the way we treat asthma”

Recognising 
research 
excellence

a progressive disease that makes it 
hard to breathe; cigarette smoking is 
the leading cause.)

In 2002, he was appointed to the 
Science Committee of the Global 
Initiative for Asthma (GINA) and 
was later the chair. GINA’s annu-
ally-updated report forms the basis 
for most national evidence-based 
asthma guidelines. 

He used this opportunity to pro-
mote asthma as a global health 
priority, and was a founding execu-
tive member of the World Health 
Organisation (WHO) Global Alliance 
against Chronic Respiratory Diseases 
(GARD). 

By 2006, he was convenor and lead 
author of a major revision of the 
GINA asthma report. 

In another direction and motivated 
by a desire for practical interven-
tion, he was concurrently looking at 
treatment of lung diseases at a pri-
mary health level. (This later came 
to include treating the main chronic 
and infectious diseases seen in South 
Africa.) 

Shortly after forming the Institute 
in 2000, Bateman and his team 
conducted preliminary research on 
assessing the true burden of lung dis-
ease and how to improve care. The 
focus areas were asthma, COPD, TB 
and pneumonia. Using a WHO pro-
gramme called Practical Application 
to Lung health (PAL) as a base, 
they produced PALSA, Practical 
Application to Lung health in South 
Africa. The programme is an inte-
grated care manual with evidence-

From page 1

PROFESSOR WILLIAM HARRIS
Department of Optometry, Faculty of Health Sciences

PROFESSOR MICHAEL HENNING
Department of Pure and Applied Mathematics, 

Faculty of Science

ASSOCIATE PROFESSOR AZWINNDINI MURONGA
Department of Physics and Director of the 

UJ Soweto Science Centre, Faculty of Science

UJ CONGRATULATES ITS 
OUTSTANDING ACADEMICS
FINALISTS IN THE NSTF AWARDS!
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Working towards solutions for drug-resistant TB 
Debbi Schultz

T
uberculosis (TB) is the 
most common cause of 
death in South Africa and 
a national public health 
emergency. There are four 

main antibiotics for treating TB; 
but, resistance to these has built up 
over the years. 

Multi-drug-resistant TB (MDR-TB) 
has resistance to the two main anti-
biotics and extensively drug-resistant 
TB (XDR-TB) has resistance to four 
of the key anti-TB antibiotics. Totally 
drug-resistant TB (TDR-TB) is one 
step further, a super resistant form of 
the disease. 

“These TB strains lead to high 
death rates, are almost impossible to 
treat, spread rapidly and — despite 
forming a small proportion of the 
caseload — its management con-
sumes more than 50% of the national 
TB programme budget,” says 
Professor Keertan Dheda, professor 
of respiratory medicine, director of 
the Lung Infection and Immunity 
Unit and head of pulmonology at the 
University of Cape Town. 

The work of Dheda and his col-
laborators is improving the under-
standing of the diagnosis, treatment, 
transmission and control of TB. It 
cuts across South Africa, Africa and 
the world. 

A key finding saw Dheda and his 
team identify drug-susceptibility 
patterns in patients with highly 
drug-resistant TB. It showed pre-
cisely which drugs are still useful and 
means treatment can be fine-tuned.

Treatment failure has also been 
defined. “In general with incurable 
TB cases, only about 20% respond to 
treatment and 10-12% have a success-
ful outcome. The research showed a 
time point beyond which treatment 
is futile,” says Dheda. This is now 
used in clinical practice and pro-
vides evidence-based information for 
national resource allocation.

His research has shown that 
advanced diagnostic technologies 
don’t have to be restricted to cen-
tral laboratories. Conducted by 
minimally-trained healthcare work-
ers, the tests can be deployed, when 
appropriate, in peripheral health 
outposts and TB hotspots such as 

prisons. It reduces result time from 
two days to two hours.

Other research validates the use 
of intensive case finding where the 
healthcare system goes out into the 
community to find TB cases. Dheda 
says that currently more than half of 
drug-resistant TB is undiagnosed. 

The problem of drug-resistant TB 
in healthcare workers, already in 
short supply in the country, has been 
highlighted. For the first time we 
now know that highly drug-resistant 
TB is six times higher in healthcare 
workers than the general popula-
tion, suggesting that it is contracted 
at work. This research output played 
a seminal role in prioritising the 
national rollout of infection control 
measures. 

In fact, a large body of his research 
has impacted on both national and 
international policy formulated by 
the WHO and the South African 
National TB Programme.

Dheda has been widely published, 
including several times in the pres-
tigious The Lancet. It was through 
that channel, in January 2014, that 
he described the scale of the incur-

able TB problem in South Africa. It is 
the first time this had been done.

He holds three patents. The Smart 
Mask monitors the spread of incur-
able TB and can pinpoint location via 
GPS, the number of people around 
the subject using CO2 levels and 
whether the user is wearing the mask 
through temperature-based sensi-
tivity. There is also cough frequency 
monitoring technology. Anonymous 
data is sent to researchers by SMS.

The other two patents focus on 
diagnostic testing and alternatives to 
using sputum (which is often unob-
tainable in HIV-infected persons). 

Dheda says that the current treat-
ment for MDR-TB has a success rate 
of less than 50%. A new study funded 
by the South Africa Medical Research 
Council will test several new drugs. 
These need a much shorter treat-
ment time, are far less toxic and 
there are no injections. 

“This is the first time that this 
novel regimen for drug-resistant TB 
is being tried internationally,” says 
Dheda. If successful, it will change 
how drug-resistant TB is managed 
globally. 

Professor Keertan Dheda, UCT. 
Photo: Michael Hammond

Old brains yield their secrets
Debbi Schultz

There is a widespread misconcep-
tion that early people were primi-
tive and thought differently from us. 
But how can one know about ways 
of thinking thousands of years ago? 
Archaeological information is usu-
ally gleaned from objects whereas 
the human brain isn’t preserved in 
fossils. 

However, the innovative research 
done by archaeologist Professor Lyn 
Wadley is giving us some answers. 

“Archaeologists can access the 
minds of people from the past using 
proxies for brain power,” explains 
Wadley. She replicated everyday 
Stone Age tasks, showing that they 
involve complex cognition. 

“Certain technologies, for example 
making compound adhesives, haft-
ing tools, heat treating rocks and 
setting snares, cannot be performed 
without modern cognitive attributes. 
These include analogy, multi-tasking, 
abstract thought, and planning for 

action that is out-of-sight,” she says.
Wadley notes that since the tasks 

first appeared between 160 000 and 
70 000 years ago, we know that peo-
ple living then — the first anatomi-
cally modern people who lived in 
South Africa — had minds like ours. 
Her methods to reach this conclu-
sion are a global first.

Us ing  Nat iona l  Research 
Foundation (NRF) grants, Wadley 
excavated Rose Cottage Cave in the 
Free State, and later Sibudu Cave, 
KwaZulu-Natal. These were long 
term and large excavations, produc-
ing artefacts ranging in age from 
100000 to 25000 years. 

At both sites, there were stone 
tools with visible traces of red ochre 
and plant gum adhesives. This ini-
tial excavated material was analysed 
microscopically at the University 
of the Witwatersrand (Wits). 
Compound adhesives were discov-
ered and it was revealed that differ-
ent adhesive recipes were used. 

“Compound adhesive manufacture 

requires a number of complex men-
tal attributes, not least multi-tasking 
because fire temperatures, sticky 
gum and other hafting requisites 
must be manipulated simultane-
ously,” says Wadley. 

The path was then set to explore 
other Stone Age technologies, such as 

snares, for additional mental attrib-
utes. Bones and botanical remains 
were identified with the help of fau-
nal experts and archaeobotanists.

It was a countrywide and interna-
tional collaboration as specialists 
were brought to Wits from France, 
the US, Canada and Australia. 
“Where this wasn’t possible, the 
archaeologically-recovered items 
were temporarily exported for analy-
sis,” she says.

The hypothesis testing involved 
experiments and replications using 
ingredients and methods from the 
past, as far back as 100 000 years ago. 

“The end products of the experi-
ments required collaborations with 
scientists able to perform tests to 
support or refute hypotheses about 
past behaviour,” says Wadley.

Beyond proxies for complex cogni-
tion, the multidisciplinary research 
stemming from the artefacts is giving 
us information about environmental 
conditions, changing environments, 
technology, hunting methods, spatial 

patterns, pyrotechnology and the use 
of plant materials. 

The 77 000 year old Sibudu plant 
bedding, an unanticipated discov-
ery, is the earliest occurrence of pre-
served plant bedding. It is 50 000 
years older than previous examples. 

Wadley is a Stone Age archaeolo-
gist and has been excavating sites 
dating from 100000 to 3000 years 
ago. At 66, she works from Wits, has 
a PhD in Archaeology and an A rat-
ing by the NRF (the only archaeolo-
gist with this accolade). 

She is passionate about education 
within the academic environment. 

With South Africa’s rich archae-
ology, it is startling that only three 
universities have archaeology 
departments. 

Culture and national pride aside, 
the possibilities for heritage tourism 
alone are immense. “Our incredible 
heritage cuts across race, age and 
every sector of society. These people 
were the ancestors of all of us,” says 
Wadley.

Professor Lyn Wadley, Wits. Photo: 
supplied 
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Tracking rabies
Iwan Pienaar

P
rofessor Wanda Markot-
ter, associate professor at 
the University of Pretoria 
(UP), has been awarded 
for her contribution in 

understanding the epidemiology 
and pathogenicity of rabies-related 
lyssaviruses in Africa and the devel-
opment of new diagnostic tools for 
rabies.

Her work has resulted in new 
knowledge of the distribution and 
diversity of African viruses that cause 
rabies.

“When my research started, lim-
ited information was available in the 
public domain about the incidence 
of African lyssaviruses associated 
with bat species in South Africa. Our 
initial aim was to detect and identify 
these viruses and then conduct more 
comprehensive characterisation and 
phylogenetics (the study of evolu-
tionary relationships among groups 
of organisms that are discovered 
through molecular sequencing data 
and morphological data matrices),” 
she says.

This was followed by pathogenicity 
studies to investigate their possible 
public and veterinary health impact. 

As  these  ob jec t ives  were 
achieved, Markotter said, the aims 
were expanded to additional stud-
ies including more representa-
tive isolates and development of 
new diagnostic methods to detect 

and study the diversity of African 
lyssaviruses.

“Due to my interest in bat rabies-
related lyssaviruses, current research 
now also include other zoonotic 
viruses (diseases spread between ani-
mals and humans) associated with 
bat species in Southern Africa for 
which thre is limited information.”

Her research was done in col-
laboration with Professor Louis Nel 
from the department of microbiol-
ogy and plant pathology at UP and 
Professor Janusz Paweska from the 
National Institute for Communicable 
Diseases. The project initiated inter-

disciplinary research involving 
virologists, zoologists, bat biologists, 
veterinarians, and medical scientists.

“We employed unique methods 
to study inter- and intra-viral spe-
cies diversity after generating viral 
sequence data and expanded the 
knowledge on the Lagos bat virus as 
well as the Mokola virus diversity, 
even proposing a new genotype. Our 
research was the first inclusive study 
of all available Lagos bat virus (LBV)
isolates investigating diversity as 
well as pathogenicity.”

Before the research on African 
bat lyssaviruses commenced, there 
were only twelve isolations of  LBV 
reported throughout Africa, the 
genetic diversity of this virus was 
unknown, and limited information 
on the pathogenicity was available.

LBV was believed to be less patho-
genic than the classical rabies virus 
and therefore considered not to be a 
high public health risk.

“After 12 years of no reports of 
LBV in South Africa, we were able to 
make seven new isolates of LBV. This 
emphasises that the incidence of this 
virus is underestimated due to no or 
poor surveillance,” she says.

What this means for South Africa
“We were able to indicate that 
rabies-related viruses still circulate 
in South Africa and other regions 
in Africa after no reports for more 
than a decade. Since current vac-
cines do not protect against some 
of these, preventing contact with 
infected animals is key. Raising 
public awareness contributes to 
less exposures and ultimately sav-

ing lives,” adds Markotter.
Having quality diagnostic tests 

that can detect the diversity of 
lyssaviruses circulating in Africa 
and sensitive enough to detect low 
amounts of virus, increase labora-
tory confirmed diagnosis.

Indicating the burden of disease 
ultimately leads to a higher com-
mitment to control the disease.

Streamlining diagnoses
Iwan Pienaar

Professor Oriel  Matlhahane 
Thekisoe, associate professor of the 
department of zoology and ento-
mology at the University of the Free 
State, used his research projects 
to develop molecular diagnostic 
assays for trypanosomosis (a disease 
found in both humans and animals) 
and theileriosis (a disease found in 
cattle).

His research focuses on DNA-
based diagnostic methods, which 
applies loop mediated isothermal 
amplification (Lamp) and real-time 
polymerase chain reaction (PCR) 
techniques.

This results in the DNA being 
amplified to detect infection within 
one to two and half hours.

“A parallel can be drawn to when a 
patient goes to a hospital and has a 
sample taken. Often, the patient has 
to wait for a week to get results. The 
research we conducted has resulted 
in improved diagnostic techniques so 
we are able to get results as quickly 
as possible,” says Thekisoe.

This, he says, is leading to faster 
diagnosis when it comes to infections 
in livestock.

“When one looks at most of the 
diseases found in animals, the clini-
cal symptoms are generally the same. 
So it typically needs an experienced 
person to diagnose the illness in live-
stock or to look under a microscope 
to find out exactly what is wrong. 
However, this takes time and is a 
more costly exercise. With DNA-
techniques that are highly sensitive, 
we can now be certain of an accurate 
and rapid diagnosis,” he says.

Such has been the improvement, 
that a Lamp diagnosis can yield 
results within an hour while PCR can 
take less than three hours.

Given the fact that human and ani-
mal trypanosomosis as well as bovine 
theileriosis are diseases of economic 
importance worldwide, this faster 
turn-around time could yield signifi-
cant benefits.

Thekisoe has also written a diag-
nostic manual using data produced 
from the trypanosome Lamp project.

The manual is available online 
and is used for training students 
and other scientists at the National 
Research Centre for Protozoan 
Diseases at Obihiro University 
of Agriculture and Veterinary 
Medicine in Japan.

Professor Oriel Matlhahane Thekisoe, UFS. Photo: supplied

Professor Wanda Markotter, UP. Photo: supplied

The North-West University’s 
three campuses in Mafikeng, 
Potchefstroom and the Vaal 
Triangle not only offer the very 
best in tertiary education, but 
also produce students ready to 
reshape the world we live in. 
Through our teaching-learning 
programmes, our research 
and innovation projects and 
our ongoing community 
engagement, we are not only 
building a better university, 
but are also helping to build a 
better South Africa.

Prof Linda Theron 
Principal Investigator, Pathways 
to Resilience Project, Optentia 

Research Program

Prof Anne Grobler 
Director: DST/NWU Preclinical 

Drug Development Platform

Prof PJ (Riaan) de Jongh 
Director: Centre for Business 

Mathematics 
and Informatics

NORTH-WEST UNIVERSITY WOULD 
LIKE TO CONGRATULATE OUR NSTF 
BHP BILLITON AWARD FINALISTS

IT ALL STARTED AT 
THE NORTH-WEST 
UNIVERSITY
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A microbial odyssey
Iwan Pienaar

P
rofessor Donald Cowan, 
director of the Genomics 
Research Institute and 
director at the Centre for 
Microbial Ecology and 

Genomics of the University of Preto-
ria (UP), receives the award for his 
research contributions in the fields 
of microbial ecology, biodiversity 
and bioprospecting.

His research has contributed to the 
understanding of the diversity and 

function of micro-organisms in vari-
ous environments. Cowan has also 
collaborated extensively with both 
national and international research-
ers throughout his career.

He moved from the University 
College London to the University of 
the Western Cape (UWC) in 2001 and 
then to UP in 2012. In establishing 
an entirely new group at UWC, he 
was provided with the opportunity 
to expand and redirect his research 
programme.

Building on his background of 
microbial enzymology and his devel-
oping skills in metagenomics, he has 
successfully applied these methods 
to a range of different environments, 
including both hot (Namib Desert) 
and cold (Antarctic Dry Valleys) 
desert soils, African agricultural soils 
and plant-soil interfaces.

Through the 1990s, it became 
apparent that culture dependent 
methods accessed only a fraction of 
the true microbial diversity in any 

environment. Also, little or no mod-
ern molecular studies of microbial 
diversity and genomics had ever 
been undertaken in South Africa.

His research employs advanced 
molecular technologies, similar to 
those that are used in all the leading 
laboratories around the world.

Examples of the unique scien-
tific aspects of Cowan’s work are 
best exemplified by his studies on 
Antarctic terrestrial microbial ecol-
ogy. His work on the structure and 
function of microbial communities 
in Antarctic soils stands at the fore-
front of research in the field, and the 
products of this research have been 
the revision of a number of estab-
lished paradigms.

For this work, he has published 
more than 35 papers and chapters, 
been invited to give presentations 
at numerous international meet-
ings, and is recognised as one of 
the world’s leading researchers on 
Antarctic microbiology.

Little or no modern 
molecular studies of 
microbial diversity and 
genomics had ever been 
undertaken in South 
Africa Professor Donald Cowan, UP. Photo: supplied

Significant international impact
While much of Professor Cowan’s 
research is either fundamental 
in nature or pre-competitive, his 
contribution to the development of 
functional metagenomics methods, 
and the introduction of these meth-
ods into the South African academic 
and research community have prac-
tical implications.

These methods, which exploit the 
understanding of metagenome com-
plexity and the power of modern 
molecular genetics and next genera-
tion sequencing technologies, have 
wide application in the discovery 
of genes and gene products with 
practical applications. Such applica-
tions include the identification of 

enzymes for industrial bioconver-
sion processes.

Additionally, his past research has 
the potential to contribute to the 
development of industrial biocataly-
sis in South Africa.

His training and skills develop-
ment activities are expected to have 
made a significant contribution to 

the wider biological academic com-
munity in South Africa. The interna-
tional status and impact of his work 
is likely to have contributed to the 
international awareness of the qual-
ity and impact of national research 
activities.

In particular, his Antarctic 
research has undoubtedly contrib-

uted to the international recogni-
tion of South Africa’s important 
role as an Antarctic Treaty nation.

This has added to the public 
understanding, in South Africa, 
of the importance of the south-
ern polar continent in terms of 
global climate and conservation 
processes.

Saving the trees
Iwan Pienaar

Professor Brenda Wingfield is the 
deputy dean of the faculty of natu-
ral and agricultural sciences at the 
University of Pretoria (UP) and 
is one of the founding members 
of the Forestry and Agricultural 
Biotechnology Institute at UP.

She was one of the leaders in 
developing DNA-based phylogenet-
ics of tree pathogens. More recently, 
Wingfield and her research group 
sequenced the first eukaryote 
genome (the pine pitch canker patho-
gen) in Africa, this has been followed 
by many other fungal genomes. Her 
research group is without question 
one of the most active programmes 
in terms of fungal genome analysis.

Her research programme has 
always embraced the most recent 
advances in technology. In the 1990s, 
she and her collaborators produced 
the largest volume of sequence data 
available on tree pathogens in the 
world. 

In doing so, she was one of the 
leaders in developing DNA-based 
phylogenetics of tree pathogens.

She is part of the Tree Protection 

Co-operative Programme (TPCP). 
This is supported by all the forestry 
industries in South Africa. The TPCP 
has provided the South African for-
estry industry with solutions to pests 
and pathogens for almost 25 years.

She has played an important role in 
the development of DNA-based iden-
tification technologies for the impor-
tant fungal pathogens. Accurate 
identification of the causal agents of 
tree disease is an important first step 
in disease management.

All the forestry industries in South 
Africa have benefited from the 
research that has been done by her 
research programme. The best exam-
ple of this is the fact that the disease 
diagnostic clinic, which is part of the 
TPCP uses DNA-based identification 
techniques, which have been devel-
oped from the research that has been 
done by her team.

She is also active in the education 
sector and has trained 43 honours 
students. Additionally, she has been 
advisor or co-advisor to 41 master’s 
students and 44 PhD students. She 
is currently advisor or co-advisor to 
five master’s students and eight PhD 
students.

Professor Brenda Wingfield, UP. Photo: supplied
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Th e University of the Free State 
- pioneering new ways of thinking.

Prof Pieter Blignaut, a lecturer at the 
Department of Computer Science at the UFS 
has a keen interest in the technology behind 
eye tracking and the algorithms of fi xation 
identifi cation, generation of heatmaps and 
compilation of statistics from raw sample 
data. He recently developed a high-quality 
eye tracker and specialised application 
software which facilitates analysis of the 
captured eye movement and allows users 
to interact with the computer using only 
eye gaze. 

Prof Oriel Th ekisoe is a lecturer at the 
Department of Zoology and Entomology 
at the university’s Qwaqwa Campus. His 
research focuses on the development of 
molecular diagnostic tools for rapid detection 
of parasites and the application thereof for 
epidemiological studies. He developed Loop-
mediated Isothermal Amplifi cation (LAMP) 
assays for the diagnosis of various parasitic 
diseases and is also involved in research aimed 
at discovering therapeutic agents for parasitic 
diseases from medicinal plant extracts.

Profs Pieter Blignaut and Oriel Th ekisoe, 2014 NSTF-BHP Billiton Award fi nalists, 
are part of a distinguished group of UFS researchers who contribute to the 
Science and Technology fi elds. Th e UFS congratulates you on this achievement.

Inspiring excellence.
Transforming lives.
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Advancing SA’s pharmaceutical industry 
Iwan Pienaar

T
he Department of Science 
and Technology (DST) 
and the North-West Uni-
versity (NWU) entered 
into a joint venture for the 

establishment of the national Pre-
clinical Drug Development Platform 
(PCDDP). 

Led by the NWU’s Professor Anne 
Grobler, the facility focuses on pre-
clinical studies and an intellectual 
property portfolio around Pheroid 
technology for use in health and 
agriculture.

Pheroid drug delivery technology is 
a platform technology that allows for 
the entrapment of active compounds 
in an environmentally friendly and 
safe bio-nano- or micro-transporter 
system. It underpins the effective 
delivery of chemical and biological 
compounds and molecules compat-
ible with humans, animals and plants.

A Pheroid is a vehicle responsi-
ble for delivery and can be used 
to package, without the need for 
sophisticated procedures and trans-
fer molecules, a number of applica-
tions such as medicines, lotions 
and creams, food supplements and 
cosmetics.

“In essence, Pheroids help actives 
cross biological barriers and assists 
with absorption. So not only does 
it take something to where it is sup-
posed to go with greater ease, but 
it results in smaller dosages being 
required,” says Dr Nicola Barnard 
from the School of Pharmacy at NWU.

NWU is the patent holder of the 

analysis. Pheroid-based commercial-
ised products for the delivery of agri-
cultural remedies have illustrated 
the commercial potential of Pheroid 
technology. 

The agricultural product range is 
manufactured and sold by Nelesco 
882 under sublicense from NWU. 
Nelesco 882 is doing business with 
several local companies, as well as 
in New Zealand, China, Vietnam, 
Germany, Turkey, Brazil and the 
United States.

A strategic decision was taken to 
first develop Pheroid-based agri-
cultural products as the barriers 
to entry are lower and the sector is 
more accessible when testing the 
market acceptance of a new technol-
ogy. Based on this experience, the 
human and animal market segments 
can now be targeted for Pheroid-
based product commercialisation.

technology, which is protected by 
eight base patents for different appli-
cations. This includes a patent appli-
cation in radiopharmaceuticals that 
is underway in collaboration with 
the Nuclear Energy Corperation of 
South Africa.

International clients are also inter-
ested in developing products con-
taining Pheroid technology.

The university believes that this 
would see the project not only 
increase exports, but also raise the 
status of the South African pharma-
ceutical industry abroad. 

A further outcome of Pheroid-
based product development is the 
hands-on training of postgraduate 
and post-diploma students in the 
scarce skills of drug formulation, 
drug delivery system manufactur-
ing, active compound manufacturing 
and manipulation and formulation 

Debbi Schultz

Reflection is powerful. As a young 
black child if all you see are images 
of white men as scientists, does 
science become a career option? 
Herein lies the power of the science 
communicator as a role model and 
Azwinndini Muronga, associate pro-
fessor of physics at the University of 
Johannesburg (UJ) and director of 
the UJ Soweto Science Centre under-
stands this personally.

He grew up in rural Venda and 
received his primary education under 
a tree. It was only at high school, where 
he encountered his principal who had 
a master’s in theoretical physics, that 
the world opened up to him. He went 
on to tertiary study, including the 
University of Minnesota in the United 
States, where he won an award for the 
best PhD.

After his post-doctoral research in 
Germany, it was time to come back 
to South Africa and pay it forward. 
“South Africa needs to become a 
knowledge-based economy. Part of 
the solution is science awareness and 
role modeling,” says Muronga.

The professor currently teaches at 
UJ up to postgraduate level, while 
doing research in theoretical physics. 
His other focus is outreach.

When starting out at the new UJ 
Science Centre, his vision was clear: 
solutions to the education crisis. 
Muronga says that this meant put-
ting in learning and teaching pro-
grammes before going into the enter-
tainment side of things. 

The Academy of Mathematics and 
Science programme provides extra-
curricular support. Learners are 
also introduced to the university set-
ting as part of acclimatisation. The 
teachers’ development programmes 
upskill teachers and have attracted 
national attention.

There is a joint satellite project 
with the US manifesting in educa-
tional projects that provide learners 
with access to high-end quality data 

from large telescopes to mine for 
planets. The Centre is also collaborat-
ing with schools in Germany around 
energy projects, teaching the commu-
nity how to save energy and using this 
as a vehicle to communicate science. 

Besides the learner and teacher 
programmes, the Centre hosts exhi-
bitions, science shows and partici-
pates in science festivals across the 
country. 

There are workshops, public lec-
tures and community outreach.

There has been measureable 
impact. “For example, Almont Tech–
nical High School became the school 
with the most improved matric pass 
rate, from 42% in 2009 to 87% in 
2010,” he explains.

Muronga is also vice-chairperson 
of Science-tuBE, a non-profit organi-
sation that stages science shows 
across the country, particularly in 
rural areas. He actively participates 
through talks, career guidance, work-
shops and demonstrations.

“The Physics Undergraduate 
Research Programme is a new pro-
ject at UJ, which exposes students 
to research as early as possible, lead-
ing to increased retention and fol-
lows through to postgraduate pro-
grammes,” says Muronga. 

Muronga is also involved with the 
National Institute for Theoretical 
Physics internship programme 
where students from mainly histor-
ically-disadvantaged universities 
are exposed to theoretical physics 
research. 

Through this, he has trained more 
than 20 interns in the past three 
years. 

Muronga has a strong media 
presence. Of note are his regular 
appearances on Phalaphala FM, 
which serves mostly rural people in 
Limpopo. Here he communicates sci-
ence in his mother tongue.

The professor’s research field deals 
with a new state of matter. “I am 
interested in how the universe looked 

The power of the science 
communication role model

To page 8

Professor Azwinndini Muronga,  UJ. Photo: supplied

Members of the PCDDP team Liezl-Marie Scholtz, Dr Nicola Barnard, 
John Mpefo, Cor Bester, Professor Anne Grobler, Clinton Rambanapasi

 
     

22 South African Research Chairs hosted at Wits
Covering a broad spectrum of disciplines, the Research Chairs are key drivers in the 
quest for knowledge and development, and the advancement of South Africa, the 
continent, and the world.  

Strong foundation of excellent research
The University has over 220 NRF rated researchers, of whom 16 are A-rated, identifying them 
as international leaders in their fields.  It remains one of only two South African universities that 
continue to publish extensively in high impact journals accredited by the Institute for Scientific 
Information.

One of only two internationally ranked Universities in 
South Africa
Wits is one of only two universities in South Africa to consistently achieve an international 
ranking. The quality of a university ’s research achievements and projects play a major role 
in this ranking, underscoring our research leadership.     

Represents some of the world’s leading scientific minds
Three researchers from Wits recently earned the distinction of being named 
among the “Highly Cited Researchers” by renowned Thomson Reuters, the 
world’s leading source of intelligent information for businesses and professionals.

Wits congratulates its finalists in the 
2013/2014 NSTF/BHP Billiton Awards; 
Professor Shabir Madi, 
Professor Hoosen “Jerry” Coovadia and 
Professor Lyn Wadley 

DRIVING RESEARCH INTO THE 21ST CENTURY

The home of distinguished academics and talented students, Wits University has a reputation 
built on research and academic excellence. We are an undisputed leader in knowledge 
generation on the continent, with over 40 significant development oriented training and 
research projects underway across Africa.

Centres of Excellence and research entities
Wits is the proud home of four Centres of Excellence - Biomedical Tuberculosis Research,
 Strong Materials, Paleosciences and Mathematical and Statistical Sciences.

www.wits.ac.za
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Taking to the air
Debbi Schultz

C
omputa t i ona l  f l u id 
dynamics (CFD) ena-
bles the modelling of 
the dynamics of fluid 
flow — fluids being any 

gas or liquid. It creates an accurate 
prediction of detailed fluid dynam-
ics, including fluid flow behaviour, 
heat transfer, phase change, chemi-
cal reactions, mechanical movement 
and the stresses on related solid 
structures.

“You take a real system, such as 
an aircraft, and use sophisticated 
maths to describe it. This creates a 
three dimensional representation 
with details like how fluid moves 
within fuel tanks, how the struc-
ture will respond and what stresses 
you see as a result,” explains 
Professor Arnaud Malan, founder 
and head of Elemental Numerics 
and a professor at the University of 
Cape Town’s (UCT) department of 
mechanical engineering.

CFD allows for accuracy when 
investigating an existing product 
or designing a virtual prototype for 
industries including aeronautics, 
space, biotechnology and energy 
provision.

This detailed modelling means 
there is potential for dramatic 
increases in safety and decreases 
in cost, as well as the ability to get 
a product to market quicker. “You 
can get up to 90% of the final design 
without building a single thing,” says 
Malan. He notes that CFD model-
ling in the aerospace industry has 
reduced prototyping costs by more 
than 100 times.

Malan is the primary developer 
of Elemental, the first all South 
African CFD code (or software). It is 
a next generation technology and has 
stirred up significant international 
interest, attracting overseas research 
funding of more than R8-million to 
date from companies such as Airbus 
and Airbus Defence and Space. 

CFD software is a competitive mar-
ket, dominated by four codes, with 
large revenue streams and immense 
growth potential. Malan says that 
currently international license fee 
revenues are estimated at an annual 
R5.6-billion.

So what makes the Elemental 
code different? “Existing com-
mercial CFD codes are typically 
composed of separate modules to 
simulate different physics,” says 
Malan. “However, many real-life 
systems are multi-disciplinary. For 
example, aircraft and spacecraft are 
composed of a fluid and a structure, 
with the latter containing large 
amounts of liquid fuel. All of these 
interact as a whole.”

Elemental is multi-disciplinary in 
form and function, covering every-
thing in a single code. This allows for 
a significant increase in efficiency 
and the type of things that can be 
modelled.

“To achieve this requires re-engi-
neering not only the manner in 
which the code is structured, but the 
mathematics employed to describe 
each aspect. All complement each 
other, resulting in a fast and versatile 
multi-physics modelling tool,” says 
Malan.

Elemental is composed of less than 
100 000 lines of code. The modular 
and flexible code means that mainte-
nance is easy and customisation can 
occur. 

“It has exceptional speed and accu-
racy and uses state-of-the-art parallel 
solvers [concurrent computational 
calculations], outperforming com-
mercial codes,” says Malan.

He has numerous international 
evaluations to back up his state-
ments. Airbus, the large passenger 
aircraft manufacturer, called the 
code “scientifically innovative while 
outperforming competing codes by 
a significant margin, particularly in 
terms of accuracy”.

Reaching new heights
Many of the Elemental advances 
have been published in scientific 
journals. 

The advances include break-
ing from traditional programming 
norms to allow for computation 
speed and the ability to customise 
software. The focus on one usually 
compromises the other.

The four codes dominating the 
market typically involve large teams 
of 80 people or more. Elemental’s 
multi-disciplinary approach trans-
lates into small teams of about three 
people. 

This has a significant impact on 
reducing development cost and 
improving speed to market.

With the Elemental code reach-
ing maturity for certain applica-
tions, Malan, in collaboration with 
UCT, has created a new company, 
Elemental Numerics. 

The business will consult locally 
and internationally, as well as pro-
vide software under license.

Iwan Pienaar

According to the World Health 
Organisation (WHO), 360-million 
people worldwide have disabling 
hearing loss. While local figures dif-
fer, it is estimated that 3.2-million 
South Africans suffer from this prob-
lem, many of who live in areas where 
hearing screening services are una-
vailable or inaccessible.

The idea for a smartphone-based 
hearing loss detection solution 
was born from the experience of 
Professor De Wet Swanepoel, full 
professor of audiology from the 
department of speech, language, 
pathology, and audiology at the 
University of Pretoria (UP), who 
has served as a consultant to the 
Department of Basic Education 
for school health over a number of 
years.

He worked in collaboration with 
Dr Herman Myburgh, senior lecturer 
in the department of electrical, elec-
tronic and computer engineering at 
UP, in the development of the smart-
phone-based software platform.

Swanepoel’s experience and exper-
tise in early hearing loss detection 
and Myburgh’s experience from an 
emerging mobile and smartphone 
technology point of view, combine 
to address critical needs through 
mobile health solutions for hearing 
loss detection and prevention.

“We were looking for a cost-effec-
tive solution using technology that 
people are used to operating at a 
grassroots level. Considering the 

growth of mobile phones in South 
Africa and the rest of Africa, and 
the associated data capturing and 
sharing capabilities of the devices, 
it made sense to use this platform,” 
says Swanepoel.

The innovation was conceptual-
ised as a smartphone-based hearing 
screening technology. To test the fea-
sibility of this concept, an Android-
based software application was 
developed to verify if accurate cali-
bration of standard hearing screen-
ing stimuli was possible on entry-
level Android-based smartphones.

“In the smartphone market, Android 

Spotting hearing loss

“You can get up to 90% of 
the final design without 
building a single thing”

Professor Arnaud Malan, UCT.  Photo: Michael Hammond

phones are the most cost-effective 
solutions available. Following calibra-
tion tests on our prototype software on 
a range of entry-level phones, we were 
pleasantly surprised by the results,” he 
says.

This led to the development of a 
user-friendly interface for selecting 
screening protocols and pre-pro-
grammed test sequences. In addi-
tion to the hearing test, a data cap-
turing and sharing functionality was 
included for real-time uploading 
of data through cellular networks 
or sharing a database according to 

Professor De Wet Swanepoel, UP.  Photo: supplied

To page 8

South Africa’s future relies not only on the development and effective 
application of science to new products and services but also on 
a public that is aware of and involved with science and science-
related issues that affect their lives, their communities and the rest 
of the world.

As sponsor of the NSTF-BHP Billiton Award for Communication for 
Outreach and Awareness, the South African Agency for Science 
and Technology Advancement (SAASTA), a business unit of the 
National Research Foundation, salutes the contributions made by 
all researchers, science journalists and communicators who strive 
to give science a voice.

We congratulate Professor Azwinndini Muronga, eminent physicist and champion for science 
engagement, on winning this award in 2014. As Director of the University of Johannesburg’s 

from previously disadvantaged communities and engages personally with them. SAASTA 
regards the science centre community as an invaluable strategic partner in its pursuit of 
bringing science and technology closer to all South Africans.

e 

Professor Azwinndini 
Muronga
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filters for date of test and/or facili-
ties where screening was conducted.

At present, large scale clinical tri-
als are underway in schools and a 
primary healthcare clinic in the City 
of Tshwane, which are expected to 
conclude in October. A second phase 
will commence in August evaluat-
ing screening by community health-
care workers visiting families in 
communities.

“This is another example of how 
African innovation can result in a 
cost-effective solution that is a pio-
neer in the global field. With screen-
ing devices costing anything from 
upwards of R25000, this mobile 
solution is not only cost-effective but 
designed so any person will be able 
to use it,” he adds.

Spotting 
hearing loss

— its properties — just a microsecond 
after its birth.”  

He has published prolifically in 
international peer-reviewed jour-
nals, given seminars both here and 
abroad and supervised undergradu-
ate and postgraduate students.

Since 2005, he has been actively 
involved in science communication 
awareness. Among other activities, 
he was a founding member of the 
Western Cape Theoretical Physics 
Symposium Series aimed at capac-
ity building for theoretical phys-
ics at historically-disadvantaged 
institutions.

As testament to his outreach con-
tributions, Muronga is a recipient of 
the 2013 Distinguished Leadership 
Award for Internationals from the 
University of Minnesota. 

The power of 
the science 
communication 
role model
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Processing chemical wastes for product benefits
Iwan Pienaar

N
ot only does South Africa 
experience significant 
environmental pollu-
tion from sulphur waste 
(liquid, solid and gas), 

but the solid waste that includes the 
slush that is produced when water 
is treated by the mines contain valu-
able deposits that are lost.

The Western, Central and Eastern 
Basins of the Witwatersrand produce 
200-million litres of acid mine water. 

During desalination of saline 
water, large brine streams are also 
produced. In addition, the fertiliser 
industry produces 15  000 tonnes 
per day of waste gypsum as sulphu-
ric acid is used for the processing of 
phosphate rock into phosphoric acid.

Professor Jan Maree, Rand Water 
Chair in Water Utilisation and 
the team leader of the Treatment 
Group at the Tshwane University 
of Technology (TUT), in conjunc-
tion with its industrial partner on 
the project, Key Structure Holdings, 
focused on developing a cost-effec-
tive solution for the treatment of acid 
water and brines.

“Our focus was to minimise the 
cost of treatment of mine water. The 
team developed a process where 
limestone could be used for the 
removal of the most prominent com-
ponents in mine water. In the case of 
the processing of the slush, we aimed 
to recover the value product inside it, 
such as sulphur and rare earth met-
als,” says Maree.

He says that through Key Structure 

Holdings, the university had an indus-
trial partner who could provide it with 
the necessary assistance on the project. 
This has resulted in the development of 
a limestone neutralisation process that 
has already been implemented at sev-
eral places in South Africa, Botswana 
and Australia with considerable cost 
savings when compared to other acid 
neutralisation processes.

“Current improvements allow a 
further saving in alkali cost of 50%. 
This is due to the fact that limestone, 
the cheapest alkali, can be used for 
removal of iron, the main component 
in acid mine water,” adds Maree.

Furthermore, a process has been 
developed for the processing of gyp-
sum. During this, gypsum powder 
is thermally reduced in a kiln, using 
coal as reducing agent, to produce 

calcium sulphide as starting material 
for the production of calcium car-
bonate and sulphur.

“South Africa imports sulphur to 
the value of R6-billion a year. 

“The proposed projects will result 
in huge opportunities for local and 
foreign investments. The processing 
of waste gypsum into sulphur will 
require large investments for the con-
struction of full-scale plants,” he says.

Such investments will offer large 
benefits for the national balance of 
payments. Sulphur that is currently 
imported will be produced from 
processed mine-water and gypsum 
wastes. Also, less water will need to 
be imported through expensive pipe-
lines and tunnels from the Lesotho 
Highland Scheme, for drinking 
water.

Professor Jan Maree, TUT. Photo: 
supplied

Seven 
UP researchers

ists in NSTF
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