Cynoprobe makes strides in environmental management

M

A global leader in mineral and metallurgical innovation

intek is continuing the excellent record it has created in the innovation of environmental
management solutions for mining and mineral processing operations.

In an effort to minimise the discharge
of cyanide into the ground and water
resources, Mintek has installed more
than sixty Cynoprobe units – an
online analyser of free and weak-acid
dissociable (WAD) cyanide – at various
gold mining sites in South Africa as well
as several countries in Africa, North and
South America, Eastern Europe and
Australia.
As well as managing the discharge
of cyanide into the environment,
the Cynoprobe also results in the
operations making significant cost
savings, especially when taking into
account that Cyanide reagent costs
form a significant part of a gold plant’s
operating budget.
In addition, most gold plants that
subscribe to the International Cyanide
Management Code (ICMC) use these
units to ensure compliance with the
audit requirements of the code, which
requires its signatories to measure
WAD cyanide on-line and also sets
concentration limits for acceptable
disposal.

According to Stefan Smit, Head of
Instrumentation at
Mintek’s Measurement
and Control division,
the units were
developed to detect
cyanide in the gold
mining process and
are continually being
improved.
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Top honours for Mintek
researchers

He explains that it is
through continuous
improvement and innovation that
functionality was added to the unit,
which allows it to be configured to
analyse WAD cyanide on-line, in
addition to the monitoring and analysis
of free cyanide measurement.

r Elma van der Lingen, manager of Mintek’s
Advanced Materials Division (AMD), received the
prestigious NSTF/BHP Billiton Award at the National
Science and Technology Forum (NSTF) awards evening
on 26 May 2011 for her role in developing research
capacity in South Africa.

The unit uses an electrochemical
amperometric technique to accurately
measure free and WAD cyanide
concentrations in both pulp mediums
and heap leaching operations, and this
allows the unit to measure accurately
over a wide concentration range.

The NSTF/BHP Billiton Award was
presented in recognition of the
substantial contribution Dr Van der
Lingen has made during the last five
to ten years to capacity building in
the fields of industrial research and
development (R&D) of gold and
related capacity development.

D

The Cynoprobe uses an electrochemical
amperometric technique to accurately measure
free and WAD cyanide concentrations in pulp
mediums.

Innovation to reduce water and energy costs

T

he cost of water and energy forms a major part of a minerals processing plant’s
operation budget and if not managed properly, this cost can render an operation not viable.

According to Carl Bergman,
Physical Separation Specialist
at Mintek’s Minerals
Processing division, it is in this
vein that Mintek has invested
time and resources to develop
separation technologies to
reduce consumption of water
and electricity.
“By physically separating
valuable and gangue
minerals upfront, before
undergoing other processes,
water, energy and costs can
be saved,” said Bergman,
explaining that sensor-based ore
sorting offers the kind of technology
that allows such a separation.
Sourced from Commodas/Ultrasort
and RADOS, these sensor-based
sorting units at Mintek are available
at pilot scale and use optical, X-Ray
transmission (XRT) and X-Ray
fluorescence (XRF) to extract the
valuable from gangue minerals.
Explaining the RADOS XRF technology,
Bergman said: “This is a robust
technology, well suited for operation
in more remote areas where high-tech
back up is not readily available. An
added advantage is that it does not
require water to operate.”
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has been tested, successfully,
for the cost-effective
upgrading of gold, platinumgroup metals (UG2), base
metals and industrial minerals
ores.

The Commodas/Ultrasort optical sorters use
a double camera optical sorter unit which
sorts valuable from waste by using colour and
brightness measurements.

The RADOS unit sorts ore by
simultaneously measuring the
concentration of up to four metals
in the surface of each ore particle.
A matrix of these elements is then
used to determine whether to eject
an ore particle into the concentrate or
discard it.
The Commodas/Ultrasort optical
sorters use a double camera optical
sorter unit which sorts valuable from
waste material by using colour and
brightness measurements. The unit
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Another Commodas/
Ultrasort unit employs a
dual X-Ray Transmission
sorter in which a powerful
X-Ray beam is transmitted
through a layer of rock and
hence discriminating the
particles on the basis of their
atomic densities. This technology is
especially suited to remove shale from
coal and also does not require water
to operate.
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The expertise base
for gold in catalysis,
nanotechnology and
biomedical applications
has been built with ten
local higher education institutions and
various international collaborators.

More than 60 post-graduate students
have been involved in gold R&D. The
solid foundation laid by industrial
gold R&D, Project AuTEK, has
also enabled the
division to host large
Department of Science
and Technology (DST)
initiatives such as
the Nanotechnology
Innovation
Centre, Hydrogen
Catalysis Centre
of Competence,
and the Advanced
Metals Initiatives’
Precious and Ferrous
Metals Development
Networks with a
large Human Capital
The two teams Biolabels (Top pic) and AuTek Biomed (Bottom pic)
Development (HCD)
receive their certificates from Johnny Dladla, BHP Billiton Vice
component.

Dr Van der Lingen was instrumental
in the initiation and expansion of
industrial gold R&D in South Africa.

President, at a plenary session prior to the awards gala dinner.

This significant growth
in the R&D activity
in AMD was only
possible through the
systematic building of
the Human Resources
and the infrastructural
capacity in the
division. In 2000 the
division consisted
of less than 30
researchers (less than
25% from designated
groups). To date,
it consists of 70
researchers (81% DG)

NSTF-BHP Billiton Award winner, Dr Elma van
der Lingen (centre) received her award from
Science and Technology Minister Naledi Pandor
(left) and Mr Bhabhalazi Bulunga (right),
Human Resources Executive at Eskom, which
sponsored the award category.

with some 59% having MSc and PhD
degrees.
According to the NSTF, this award
is presented annually to individuals
regardless of nationality or citizenship,
who are based in South Africa, and
have during the period, demonstrated
outstanding leadership in increasing
the participation of black researchers
in their chosen scientific, engineering
and technological fields during the
last five to ten years.
Dr Van der Lingen’s award was among
twelve presented by the Minister
of Science and Technology, Naledi
Pandor, at a gala dinner held at
Emperor’s Palace in Kempton Park to
honour outstanding contributions to
science, engineering, technology and
innovations.

In this issue...

Page
Mintek researchers honoured.............................1
Mintek hosts megtallurgy course........................2
Mine rehabilitation paves way for park.........2
Mintek in Tanzanian rare earths research.....3
Corrosion costly but preventable.................3
Cynoprobe environmental management............4
Technology to reduce cost of water & energy....4

Mintek hosts successful metallurgy course

M

intek hosted more than 200 metallurgists, materials scientists and other professionals
from the materials sector for a five-day course presented by world renowned metallurgist,
George F. Vander Voort.

Presented as part of the DST-TAP programme, an initiative
by the Department of Science and Technology (DST) to
provide technology assistance packages (TAP) to South
Africa’s foundry industry, the course was designed to
address the shortage of skills in metallography.

Although Montero intends to sell the MREOs, it also plans to develop further downstream refining processes with the
ability to produce pure individual REOs.
Mintek’s work in the rare earths metallurgy and services spans over a period of 25 years, and includes patented
treatment processes for rare earth production and successful pilot plant scale operations.

He added that event was not only for the benefit of Mintek,
but also for the industry at large, which is why registrations
were opened for various companies in the metals industry.

“The feedback we received was very positive, attendees
spoke highly of the course content and were really impressed
with the presenter,” said Slabbert.
The course, which was specifically on metallography,
interpretation and measurement of microstructure and
fractures, covered topics on matters including specimen
preparation, ASTM standards usage and methods,
fractography, failures and microstructures of various alloys.
The US-based Vander Voort holds 34 international awards

George F. Vander Voort (middle) and Deon Slabbert (right) with Dr Elma
van der Lingen, manager of Mintek’s Advanced Materials Division.

in metallurgy and is the principal author of more than 280
publications, including the book “Metallography: Principles
and Practice” and “Buehler’s Guide to Materials Preparation”.
He is also author of nine ASTM standards, while his
micrographs have appeared in or on the covers of 137 books,
magazines, newsletters, brochures and calendars.
“Mintek will continue to identify specific needs for the
industry in which similar training will be required and respond
accordingly,” Slabbert concluded.

Mine rehabilitation paves way for memorial park

A

memorial park for victims of asbestosis is set to be developed at an old asbestos mining site in Prieska in the
Northern Cape Province following Mintek’s completion of a mine rehabilitation project in the town.

The Siyathemba Municipality received the
keys to the Old Mill Site – an enclosed
area – from the project’s contractor
after Mintek successfully completed the
construction of the wall as part of the
Department of Mineral Resources’ (DMR’s)
R30-million programme to rehabilitate
derelict and ownerless mines in South
Africa.
“The gates to the asbestos site have been
locked and the contractor has handed the
keys to the town engineer,” says Herman
Cornelissen, project manager of the
programme at Mintek.
“We had meetings with the municipal
engineer and municipal manager in
Prieska as well as a site meeting attended
by officials of the DMR. All tasks as agreed
to in the tender have been finalised
to the satisfaction of both Mintek and
the Siyathemba Municipality,” explains
Cornelissen.
The construction of the brick and
palisade wall was the final step in the
rehabilitation of the Old Mill Site at
Prieska, an area in the town where
asbestos was received for processing, to
alleviate its impact on the environment
and communities in its vicinity.
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M

intek has signed an agreement with Montero Mining and Exploration, a TSX-listed
mineral exploration and development company, to develop a rare earth element
extractive process flowsheet for the Wigu Hills project in Tanzania.
“Using more than 75 years’ experience in the metallurgical industry, Mintek is undertaking metallurgical and
hydrometallurgical scoping studies to enable Montero to understand the processes required and options available
for high purity mixed rare earth oxide (MREO) concentrates and individual pure rare earth oxides (REOs),” explains
Peter Craven, Mintek’s GM of Technology. “The process flow sheet is designed to maximise recoveries of REOs for the
production of a mixed REO intermediate product.”

“Much more people attended the course than we anticipated.
The turnout was up to 80% more than we had expected,”
said Deon Slabbert, co-ordinator of Mintek’s Metals
Technology Centre (MTC), at the conclusion of the workshop.

According to Slabbert, the manner in which various
companies responded when this opportunity became
available shows that the industry has recognised the need
for ongoing training in this field.

Mintek in Tanzanian rare earths research

The organisation has also developed separation and refining processes which were successful at pilot plant level, with
the product range including high purity cerium and europium oxides (95% to 98%), neodymium oxide and mixtures of
light, medium and heavy oxides.
According to Montero, the US Geological Survey has recorded that the Wigu Hill rare earth elements deposit is one of
the richest on the planet with an estimated grade of 20% rare earth elements.

Corrosion costly but preventable

T

he cost of corrosion to the South African economy continues unabated in spite
of preventative measures against this phenomenon being well documented and
available.

According to studies, it is estimated that over R130-billion
is spent in South Africa alone on the direct effects of
corrosion such as economical loss, waste of energy, water
and materials, environmental impact and safety.
Deon Slabbert, co-ordinator of the Mintek Metals
Technology Centre (MTC), said several independent
studies have also shown that 25% of some of the effects
and costs of corrosion can be prevented by applying
known technology. “This places a significant emphasis on
the importance on corrosion education,” said Slabbert.
However, none of South Africa’s current higher education
institutes are really experts in corrosion technology. As
such a young graduate can qualify as a mechanical,
civil or chemical engineer to build structures and design
processes without knowing what the effect of corrosion
will be on these structures and processes.

A memorial park for the victims of asbestosis is set to be built on the grounds of the Old Mill Site in
Prieska.

Prieska, which falls under the Siyathemba
Municipality, is a historical mining town
about 240km south-west of Kimberley, capital
of the the Northern Cape Province.
Asbestos has been mined in the area from as
early as the 1890s. The Old Mill Site was in
operation from the early 1970s until it was
closed down in 1986.
The enclosed area has now been covered
with a layer of soil and strong Polysoil – a
commercial soil bonding agent – to ensure
a stable, hard cover layer that encapsulates
the asbestos underground. The project also
included the construction of storm water

drainage structures around the perimeter
of the site.
Mintek started working on the project
in 2010 after having received an initial
R30-million in funding from the DMR to
rehabilitate the site, as well as four other
sites at Penge, Osizweni, Heuningvlei and
Lusikisiki.
The DMR has granted a further R30-million
for the next phase of the rehabilitation
programme, which will bring the total
grant to R90-million over a period of
three years. According to Cornelissen five
further projects have been identified for
rehabilitation in the current year.
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Mintek has therefore taken up the task to create a centre
or network of expertise to address this phenomenon,
together with the Corrosion Institute of Southern Africa.
Similar initiatives are also being introduced by institutions in
several other countries.
“We have over the years built up significant resources
in equipment, information databases and expertise to
provide cost effective services. These resources are used
to help specify appropriate materials for construction
upfront for processes,” said Slabbert.
“The MTC also performs failure investigations in order to
identify root causes. This is not only important for litigation,
but also to prevent costly failures and downtime in
future. Having been involved in solving materials-related
problems in industry for a long time, one of the concerning
factors is that people don’t seem to learn from their
mistakes,” he added.
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Slabbert explained that while it is well known that the use
of stainless steels is limited in chloride-rich environments –
particularly in load-bearing structures – examples of chlorideinduced stress corrosion cracking are not uncommon.
He said that the same principle applies for electroplating
high strength steel components like 10.9 bolts. If the
hydrogen is not baked out of the steel subsequent to the
plating process, then it is well known that the material is
susceptible to fail due to hydrogen embritlement. “This
phenomena is well documented, yet we see the same
problem over and over again — the latest example costing
a company several million rand,” said Slabbert.
Mintek is also involved with several long-term research
projects to address specific industry needs. The organisation
currently co-ordinates the Ferrous Metals Development
Network (FMDN), which is a programme that falls under
the Advanced Metals Initiative (AMI), administered by the
Department of Science and Technology. One of the main
projects under the FMDN is to address materials-related
problems used at high temperatures.
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