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an a small thing like 
nanotechnology sort 
out a big problem with 
solar panels? Professor 
Neerish Revaprasadu, 

who heads the nanotechnology 
research unit at the University of 
Zululand, thinks the answer is yes. 
And he wants industry to beat a 
path to his lab door.

The big problem first: all solar 
panels, regardless of their design, 
are only able to convert a small 
percentage of the sun’s power into 
energy. Most of the sun’s energy 
goes untapped.

The little solution: tweaking the 
atomic shape of the semiconductors 
used in solar photovoltaic panels.

Semiconductors have been around 
since the first transistor radio was 
switched on. 

Revaprasadu’s conductor materi-
als, used in solar panels around the 
world, include cadmium telluride, 
a crystal formed from the metals 
cadmium (once used in pigments 
and still found in batteries), and tel-
lurium, which smells like a radish 
when heated and is named after the 
Latin for mother earth.

But Revaprasadu’s tight-knit 
group — which includes three PhD 
students, four masters students, a 
handful of honours students and 
some post-doctoral fellows — do 
something extraordinary with the 
semiconductors. 

They are redesigning the shape 
of the semiconductor materials, 
atom by atom, reshaping them from 
spheres into rods. 

“It’s an architectural problem in 
the nano world. This is like Lego 
blocks. If they’re shaped like rods, 
they can pack better and sit next to 
each other,’’ explained Revaprasadu, 
who holds the chair of nano-tech-
nology funded by the Department 
of Science and Technology and the 
National Research Foundation.

“If we get this right, nanotechnol-
ogy will reduce the amount of rare 
metals needed to build a solar panel,’’ 
said Revaprasadu, who also leads 
the public understanding nano- 

technology subcommittee of the 
South African Nanotechnology Ini-
tiative (SANI).

“Nanotechnology will also make the 
solar panels more efficient, because a 
higher percentage of the energy will 
be turned into electricity.’’

The team’s published work on con-
trolling shape to make conducting 
electricity easier and stronger is mak-
ing people sit up and take notice. 

One of his honours students, Dur-
ban-born single mom Nonto Ziqubu, 
has a research paper on shape con-

trol coming out soon in Chemistry 
of Materials, a prestigious peer-
reviewed journal in the US. 

Revaprasadu is among several 
South African researchers, including 
Neil Coville from Wits University 
and Malik Maaza, from iThemba 
Laboratories for Accelerator-Based 
Sciences in the Western Cape, 
working on energy research in the 
India-Brazil-South Africa alliance to 
fight the brain drain and find solu-
tions without relying on the richer 
nations of the world.

As a result, he will be in India 
this month to attend an IBSA work-
shop on nanosensors such as smoke 
alarms and gas detectors.

Not bad going for a father of tod-
dler triplets who still managed to 
publish 18 papers last year.

“Things are now really taking off,’’ 
Revaprasadu said enthusiastically.

‘’People are sharing ideas and 
seeing how we can move it faster. 
Within South Africa, we are mov-
ing beyond internal collaborations. 
There’s huge emphasis on working 
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Small things can yield significant 
benefits.

Take nanotechnology, for example. 
The careful engineering of materials 
at microscopic level, molecule by 
molecule, is quietly revolutionising 
our world.

“Materials behave differently 
at molecular level than they do in 
large quantities, and nanotechnol-
ogy takes advantage of that,’’ says 
Jan Neethling,  a physics professor 
at Nelson Mandela Metropolitan 
 University.

In Japan, minute nanocrystals 
that form a protective film on tooth 
enamel are squeezed out of a tooth-
paste tube. 

In Australia, a dollop of transpar-
ent sunscreen uses nanoparticles — 
invisible to the human eye — that are 

extremely effective at absorbing skin 
cancer-causing ultraviolet light. You 
save money because the small size 
of the particles means the sunscreen 
spreads better. The result: more than 
half the market share now goes to 
nanosunblocks.

Toyota car manufacturers have 
been using nanocomposites in their 
bumpers — making them 60% lighter 
and twice as tough — for close to a 
decade. Golf club manufacturers are 
investing in nanocomposites, which 
behave completely differently from 
their individual normal-sized com-
ponents, for the same reason.

Dry-cleaners are probably furious 
at the news that in the US, nano-
particles can create stain-repellent 
khakis, for a price.

Nanotechnology is in the bond-
ing agents used by the dentist’s 
chair. Nanomake-up can reflect 

the light from your wrinkles while 
 nanocosmetics can penetrate your 
skin. Nanotechnology is already 
involved in creating some imported 
drug capsules. 

Nanotechnology is probably 
already in your life. 

But how much of the research is 
done in South Africa? Quite a lot, it 
turns out. 

Pharmaceutical professor Viness 
Pillay from the University of Witwa-
tersrand is researching neuronano 
drugs to combat brain degeneration 
diseases.

Dr Daven Compton heads the 
nanoscience division at Mintek, 
South Africa’s national mineral 
research body, where nanotechnol-
ogy is being explored to prevent or 
reduce environmental hazards such 
as leaching. 

The Medical Research Council, the 

Council for Scientific and Industrial 
Research, the Water Research Com-
mission and the science faculties of 
many universities are using nanote-
chnology to explore everything from 
air purification to cleaner water.

But nano will grow bigger when 
the continent’s first high-resolution 
transmission electron microscope 
is installed at the Nelson Mandela 
Metropolitan University in the East-
ern Cape next year. The microscope, 
which is worth close to R100 mil-
lion, is so sophisticated that it will 
be able to detect individual atoms 
on the surface of a crystal.

“Most nanomaterials are made of 
crystals,’’ Neethling explains. “This 
way, we can really exploit the mate-
rial fully.’’

The microscope will be able to 
analyse and take pictures, mak-
ing it invaluable for researchers 

 interested in improving the strength 
or reducing the cost of everything 
from paint to plastic, steel to silk. 
Several South African companies 
are lining up, including synthetic 
fuel giant Sasol, the Nuclear Energy 
Corporation of South Africa and 
Element Six, a manufacturer of arti-
ficial diamonds.

The multimillion-rand nanotech-
nology equipment is so important 
that a building and research centre is 
being built around it, with a 1m thick 
concrete floor to protect against the 
tiniest vibration, even as the conti-
nent drifts. A ceiling will tower at 
least 4m above the floor. Special air 
conditioning will keep out dust. Insu-
lated walls will block interference 
from the electromagnetic radiation 
of cellphones. The rattle and hum of 
traffic will be non-existent.

The building will be known by the 
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Architectural problems: solar panels are only able to convert a small percentage of the sun’s power into energy
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across the south.’’
Of course, the scientific idea of fast 

is a little different from that of a For-
mula 1 driver.

“Give us five to 10 years,’’ predicted 
Revaprasadu. “Even though the gov-
ernment is putting more money into 
hydrogen energy research than solar 
energy right now, the solar economy 
might come faster than the hydro-
gen economy.’’ 

He’s organised for a British chem-
istry colleague and research col-
laborator, Paul O’Brien from the 
University of Manchester, to tour 
the Eastern Cape universities next 
month. The lecture tour will alight 
at the Nelson Mandela Metropoli-
tan, Fort Hare, Rhodes and Walter 
Sisulu universities between March 
7 and 13. 

O’Brien — a contributor to the 
South African government’s nano-
technology strategy who works on 
Britain’s Royal Society nanomateri-
als project in Ghana and Tanzania 
— has received an honorary doc-
torate from the University of Zulu-
land for his outreach work in South 
Africa and has been recognised by 
the American Chemical Society for 
his work in the developing world.

“The Department of Science and 
Technology has encouraged scien-
tists to go out into the broader com-

munity to talk about this new tech-
nology, and that’s important,’’ said 
Revaprasadu.

He understands people’s fears 
about nanotechnology, as some of 
his conductor materials — cadmium, 
lead, telluride, selenide — can be 
toxic if not correctly handled.

“Yes, there are potential dangers, 
as there are in any new develop-
ment. We don’t know what will hap-
pen when nanomaterials degrade, 
when they are washed into the river, 
if they are affected by other chemi-
cals,’’ he warned. “But nanotoxic-
ity is now a huge focus in research. 
Every conference has sessions 
devoted to it.’’

The biggest threat to nanotechnol-
ogy — both here  and worldwide — is 
not health problems but an indifferent 
industry, he suspects.

‘ ’We specialise in producing 
nano-particles but there is not a 
nano-industry to support them. I 
think only Sasol is really taking stu-
dents in this area. I hope things will 
change. With our energy problems, 
there’s scope for entrepreneurs.’”

And in future, South African busi-
nesses will be large, medium small 
— and nano!

Neerish Revaprasadu can be con-
tacted at nrevapra@pan.uzulu.ac.za

unpronounceable acronym CHR-
TEM, which stands for the Centre 
for High-Resolution Transmission 
Electron Microscopy.

More importantly, the equipment 
is a gift from the nation, via the 
National Research Foundation, to 
the nation. It is available for industry 
as well as researchers and students 
around the country. This is not just 
a first for Africa and for South Africa. 
This is one of the finest microscopes 
available anywhere, one of 100 in the 
world that have lenses that can cor-
rect for distortions.

“Without a machine like this, 
South Africa can forget about com-
peting with the world,” says Neeth-
ling, the fledgling centre’s director.

“If we can’t see what other people 
are seeing, we cannot compete with 
them. This instrument will allow 
us to see atoms, for the first time in 

South Africa.”
The new microscope will also help 

answer health questions. When the 
slightest manipulation in the size 
of the material can make it toxic, it 
helps to have the equipment to get 
the shape and size of the material 
just right, to harness the protection 
without causing harm. 

“The new microscope makes nan-
otechnology an accessible area of 
study. It won’t be remote any more,’’ 
notes Mthuthuzeli Zamxaka, the 
 Pretoria-based coordinator of the 
Public Engagement on Nanotechnol-
ogy (PEN) programme. “South Afri-
can youth should realise that there are 
many exciting opportunities that this 
emerging technology may provide.

“South Africa is heading for 
an era of great nanotechnology 
 discoveries,’’ predicts Zamxaka, 
whose PEN programme falls under 

the South African Agency for 
 Science and Technology Awareness.  
“We have the opportunity to use 
nanotechnology to supply solutions 
specific to African problems.

“There will be many exciting oppor-
tunities for thousands of nanopio-
neers. Doing well in maths and sci-
ence at school is the first step. There 
are bursaries so you can do science or 
engineering at university, followed 
by paid-for postgraduate studies in 
fields such as materials science, bio-
engineering or biotechnology.’’

This month, Zamxaka, a doctoral 
student in environmental microbi-
ology at Wits University, sat on a 
panel reviewing more than 20 pro-
posals for about R4 million worth 
of nanotechnology communication 
projects. In between proposals, 
he worked on his research on how 
plants have the potential to reduce 

the heavy metal content in mine 
dumps. 

“Nanotechnology has the potential 
to significantly change the way we 
do things in our daily lives. The pub-
lic will need to be prepared for this,’’ 

said the Eastern Cape-born scientist. 
“The PEN programme helps the pub-
lic make informed decisions.’’

Jan Neethling can be contacted 
at www.nmmu.ac.za/physics

for SA’s fledgling nanopioneers

Nano for small people
Christina Scott

Pretoria science writer Ginny Stone 
is writing the country’s first nano-
technology book for children.

“The book has been commissioned 
by the South African Agency for  
Science and Technology Awareness,’’ 
says Stone, who has published seven 
books featuring heroine and junior 
environmental activist Sibo.

“The books are just a nice way 
to reach the next generation in a 
non-threatening way,’’ explains 
Stone, who did considerable sci-
ence outreach in Cape townships 
through iThemba Laboratory for 
Accelerator-Based Sciences before 
moving to Gauteng.

Although the book is called Sibo 
Sizes Things Up, the focus is actually 
down, down, down to the size of a 
nanometre, or a billionth of a metre. 
The word comes from the Greek 
nanos, meaning dwarf.

“The research process was really 
interesting. I learnt a lot from books, 
people, the internet. Who knew that 
nano was so cool?’’ Stone says. “It’s 
the wave of the future. Our kids will 
be nanokids.’’

The book is due to go to illus-
trators next month. It will be in 
bookstores in April. Stone is also 
planning to submit the book to the 
Department of Education for pos-
sible use in science classrooms for 
children in grades 4 to 6.

 Professor Rui Krause, who heads 
the nanomaterials research focus 
group at the University of Johan-
nesburg, will check the book for 
scientific accuracy. Krause designs 
carbon nanotubes and titanium 
dioxide nanomaterials to improve 
water treatment and remove pol-
lutants, and he is researching the 
use of membranes, using nano-
quantities of platinum metal, for 
use in experimental hydrogen 
energy fuel cells. 

Meanwhile, the Gauteng Educa-
tion Department and singer Karen 
Zoid will launch the Sibo Says ... 
campaign on Friday, February 19, 
at 9.45am at the Kloofendal nature 
reserve in Roodepoort. 

“The campaign is  meant to 
improve scientific and environ-
mental awareness at 100 selected 
schools,’’ Stone says. “There will be 
tree-planting with the help of City 

Parks, industrial theatre, workshops 
on recycling glass, worksheets, and 
Toyota is covering the cost of donat-
ing 24 of my books to each school 
participating.’’

If the pilot project works well, the 
Gauteng Education Department 
will roll out the books to all primary 
schools in the province.

More at http://sibosays.blog.com

Conductors: visiting doctoral student Linda Nyamen from 
University of Yaoundé, Cameroon, is flanked by University of 
Zululand nanotechnology professor Neerish Revaprasadu and 
Karthik Ramasamy, a visiting PhD student from the Materials 
Science Centre at the University of Manchester in the UK

Eastern Cape physics professor Jan Neethling and nanotechnology 
research assistant Tasneem Limbada with their newly installed 
microscope. Photo: Amor Coetzee

Writer Ginny Stone with one of her Sibo books
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