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Analytical science symposium boosts research work 

Mintek has created a new platform for knowledge sharing and development of analytical science skills for 
the mining sector in South Africa with the launch of an annual symposium on 16 February 2011.
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Mintek advanced process-control used by Indian zinc 
producer

One Of the largest 
p r O c e s s - c O n t r O l 

exercises undertaken by 
Mintek to date has been 
completed at a large lead 
and zinc concentrator in india. 
The project, which involved the first 
installation of Mintek’s milling and 
flotation control strategies in India, 
was carried out in conjunction with 
Bateman engineering. it formed part 
of a Us$-35 million contract executed 
by Bateman to expand the plant’s 
processing capacity by designing, 
constructing and commissioning a 
third concentrator stream.

the control and optimisation project 
consisted of a Millstar Mill throughput 
Optimiser on the primary semi-
autogenous grinding (sag) milling 
circuit, and advanced multivariable 
discharge control of the sump, 
cyclone feed, and cyclone overflow 
on the secondary ball mill. “this 
improves the process recovery by 
ensuring a more uniform feed to 
flotation,” said Ben Knights, head of 
the flotation control group at Mintek. 

The flotation advanced control 
system includes most of the floatstar 
suite of advanced controllers, 
namely level stabilisation, grade-
recovery Optimisation and reagent 
Optimisation on both the lead and 

zinc circuits. there are a total of six 
grade-recovery optimisers, three 
on the zinc and three on the lead 
circuit, and the reagent controller 
manipulates 13 dosage points.

the orebody at the operation is 
complex to process, due to the high 
levels of silica, which tend to report to 

the zinc flotation concentrate, and 
graphite, which floats with the lead. 
“the overall control strategy was 
aimed at maximising the recovery 
of lead, since this has a beneficial 
impact on the downstream zinc 
recovery,” said Edgar King, head of 
the milling control group at Mintek. 

“the Millstar-floatstar combination 
resulted in a 3 per cent improvement 
in lead recovery, with a concentrate 
that was above minimum target 
grade. the system was able to 
achieve the zinc concentrate grade 
target, with only a marginally recovery 
cost. the plant was unable to achieve 
the zinc grade target before the 
system was installed” he added.

Mintek took a major part in the 
performance tests, and Bateman was 
very positive about the results. 

further details of the project 
have been presented at the 2nd 
international congress on automation 
in the Mining industry,  held at the end 
of 2010 in santiago, chile.

The MillStar-FloatStar combination resulted in a three per cent improvement in lead recovery, with a 
concentrate that was above minumum target grade.

the launch saw a number of South 
African and international academics, 
scientists, university students, 
equipment suppliers and various other 
players in the mining sector attending 
the one-day symposium, held at the 
Mintek campus in Randburg.

Addressing the delegates, Dr Roger 
Paul, Mintek’s General Manager: 
Business Development, said the event 
was aimed at bringing the analytical 
minds of scientists together to impart 
knowledge and share industry best 
practices in order to solve analytical 
science challenges in the mining 
technology sector. 

“Our annual symposium aims to bring 
together the different fraternities of 
the mining sector to share and equate 
analytical procedures. together, we 
shall aim to strive to assist in the 
development of our country’s analytical 
skills and find ways to be simpler, better 
and faster at providing high quality 
analytical service,” said Dr Paul. 

“As much as Mintek does research and 
development in order to acquire new 
information, we also wish to share our 
knowledge and such information,” he 
told delegates.

the 2011 theme focused on platinum 
group metals (PGMs) and base metals 
as a result of Mintek, the centre of 
technological innovation for the mining 
industry, being constantly faced with 
analytical challenges on a wide variety 
of ore types.

According to Monde Mtakati, Analytical 
Services Division (ASD) manager at 
Mintek, for more than 75 years novel 
analytical solutions have supported 
Mintek’s technological innovations.

“this makes the ASD an authority in 
its field and an institution which is 
continuously breaking new ground in 
analytical science,” he says.

ASD plays a dual role, providing an 
essential service to Mintek’s other 
divisions for their projects, as well as 
carrying out research and development 
to extend and improve its own methods 
and techniques.

tshwane University of technology (tUt) 
academics, Professors Rob McCrindle 
and Josef Heveling presented the 
findings of some of their academic 
research in the analytical and catalysis 
research fields respectively.

According to Dr Paul, not only are 
these two professors some of the most 
excellent educators of South Africa’s 
future scientists, but they are also 
renowned researchers in their fields.

Presenting her work titled, “Preparation 
and Certification of noble Metal Plasma 
Standards”, Rappa Research Laboratory 
manager, ildi Palmer, said South Africa 
is capable of producing its own standard 
solutions for analytical science research.  

HIV accolade for Mintek scientist
MINTEk SCIENTIST, MoRoRE MPHAHlElE, received top honours at an HIV and  

Aids research conference attended by researchers, clinicians, nurses and basic 
scientists from all over the world in Mexico last year.
Selected among seventy high quality abstracts presented at the conference, Mphahlele’s 
work entitled “Inhibition of HIV-1 reverse transcriptase activity by gold-based compounds”, 
scooped one of the two Chairman’s Poster Awards at the HIV DART Conference 2010 in 
December last year.
“HIV DART was an important platform of learning about antiretroviral drug discovery and 
development through interactions with experts in the field,” he says. 
Mphahlele, who was the only representative from Africa, joined 
Project AuTEk – Biomed, located at Mintek’s Advanced Materials 
Division, in 2006. The work he presented formed part of his M.Sc. 
dissertation with the University of the Witwatersrand, School of 
Molecular Medicine and Haematology.
The work presented by Mphahlele at the conference 
forms part of Mintek’s effort to discover, develop 
and test new applications for gold in the industrial 
sector, which is carried out through Project 
AuTEk.
The project’s objectives are to stimulate 
industrial demand for gold, catalyse worldwide 
research and development to exploit gold’s 
unique properties and develop expertise in gold 
science and technology. 

Morore Mphahlele.

Professor Josef Heveling, one of the speakers at the Analytical Science Symposium views some of the 
equipment on exhibition.

continued on page 2....

Stuart Marsland (right), Head: Technical and 
SARM Programme of Mintek’s ASD, thanks  
Shimadzu Corporation’s Tadashi Taniguchi 
(right) after he made his presentation.
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Interest in DC arc smelting 
grows

The PyromeTallurgy Division at mintek has 
started a pilot-plant test to smelt at least 100 

tonnes of chromite concentrate in a DC arc furnace 
in order to produce ferrochrome alloy. 
according to Tom Curr, manager of the Pyrometallurgy Division, 
the purpose of the exercise is to demonstrate the feasibility of 
using the DC arc furnace to process this particular chromite ore 
cost effectively and to provide engineering design data.  The 
results will be used as part of the client’s bankable feasibility 
study.

“This pyrometallurgical work confirms a growing interest in 
the use of DC arc furnace technology for the direct smelting of 
chromite ore fines,” adds Curr.

another project, for a major us mining company on a chromite 
ore body in Canada, has been in progress at laboratory scale 
in both the minerals Processing Division and Pyrometallurgy 
Division since september last year and may well progress to pilot 
plant DC smelting later this year.

The campaign started at the end of January 2010 and it is 
expected to be concluded before the end of February. The 
furnace is the second biggest at mintek, behind the 3 t/h Bay 2 
facility which was shut down in march after it had successfully 
conducted a five-year toll treatment programme to demonstrate 
the Conroast process for smelting platinum group metals 
(Pgms) concentrates, with particular application to those high in 
chromium.

The Bay 1 smelter – the second largest at Mintek – being lined before the pilot 
smelting started. 

The campaign started at the end of January 2010 and is expected to be concluded 
before the end of February.

Mintek in renewable energy 
drive

tHe MineRAL eCOnOMiCS AnD StRAteGy Unit (MeSU) 
at Mintek has committed itself to intensify the 

development of renewable energy as an alternative fuel 
source for the mining industry in South Africa.
“through MeSU and in partnership with Szent istván University in 
Hungary, Mintek intends to extend the study and launch the renewable 
energy applied research programme designed to focus on mining 
applications,” said Landu Landu, researcher at MeSU.

He said this after Mintek had hosted a delegation from Szent istván 
University, one of the top Hungarian universities, late in 2010 for a 
workshop that forms part of the South African-Hungarian research 
programme into renewable energy usage in mining applications.

the delegation from Szent istván University was led by Dr istván Szábo, 
Dean of the Faculty of Mechanical engineering, and included Dr Gábor 
kalácska, head of the faculty’s industrial production technologies and Dr 
Habil Laszlo Jánosi, head of the faculty’s department of mechatronics. 

According to Landu, one of the reasons the workshop was held is the 
pressing need for capacity building and skills enhancement in the 
development and use of renewable energy in the mining sector in 
South Africa. it forms part of the national Research Foundation’s broad 
intergovernmental science and technology co-operation agreement 
between South Africa and Hungary.

it was the second workshop to be organised by the partners – Mintek, nRF 
and Szent istván University – following a similar workshop in Hungary in 
2009.

“the aim is to promote the substitution of fossil fuel-based energy by 
alternative sources of energy for equipment used in mining applications 
in order to reduce the dependency on the international crude oil market,” 
he says. 

the project, “Renewable energy Usage in Mining Applications: South 
Africa-Hungary Research Programme”, will address the issues of lowering 
operational costs, ameliorating climate change adversities, reducing 
foreign currency expenses and improving energy supply and availability 
for the South African mining sector. 

“this is in line with Mintek’s mandate, which is to serve the national 
interest through research and development and technology transfer that 
promotes mineral technology. this project is considered as an input to the 
South African mining industry to optimise the usage of fossil fuel-based 
energy,” Landu concludes.

Mintek’s Landu Landu (left ) and Szent István University academics (from left 
to right), Dr Gábor Kalácska, Dr Habil Laszlo Jánosi and Dr István Szábo. 

Mintek moves to improve 
PGM identification

Mintek is set to improve automated 
identification and analysis of 

platinum group minerals (PGMs) with the 
introduction of Identiplat™, a software 
plug-in mineral identification module. The 
plugin, which operates on the Carl Zeiss 
SmartPI™ particle analysis system, is 
marketed by Carl Zeiss. 
Identiplat was presented at the MEI Process Mineralogy 
2010 conference by Charles Bushell, senior chief 
technician at Mintek’s Mineralogy Division, who is the 
lead architect of the algorithm used in that product. 

The development of Identiplat follows two years 
of dedicated research aimed at development of a 
technology that would identify PGMs in flotation 
plant samples, using an automated scanning electron 
microscope (SEM) and energy dispersive spectrometry 
(EDS).

The Identiplat system takes advantage of the fact that 
unique EDS spectrum properties can be identified for 
each mineral contained in South African PGM ores. 
As an automated system, Identiplat provides accurate 
and reliable identification of PGM and other minerals. 
Comparative tests with manual PGM identification 
performed by an independent international laboratory 
have produced accuracy at 99%.

PGM identification and mineral association data, 
gathered from milling and flotation circuit samples, can 
help to optimise recoveries and ensure that the flotation 
concentrate fed to the smelter is within specifications.

Once the product has penetrated the market, it will 
not only provide a revenue stream for Mintek via 
royalties on each system sold by Carl Zeiss, but more 
importantly, will increase credibility for the organisation 
on a global scale.

Charles Bushell, the lead architect of the algorithm used in the 
development of Identiplat, working on a Zeiss SEM machine.

“People have always assumed that everything 
that comes from overseas is better than what 
is prepared in South Africa,” said Palmer, while 
imparting knowledge she has acquired through 
over four decades of research in the mining and 
metallurgical industries.

the speaker line-up also included international 
researchers, Dr Burcu Özman from Analytik Jena 
AG in Germany and tadashi taniguchi from the 
Shimadzu Corporation in Japan. 

Özman’s presentation was centred on the new 
application possibilities in mining, metallurgy 
and environmental fields using high resolution 
continuum source (HR-CS) AAS and direct solid 
sampling technologies. taniguchi gave an 
insight into the direct analysis of PGMs and base 
metals loaded in organic solvents by iCP-AeS.

Lieutenant Colonel Herman espach, of the 
Forensic Science Laboratory of the South African 
Police Service, delivered an address looking at 
ways in which the police use analytical sciences 
methods to curb the theft of PGMs from various 
South African and international operations.

Monica van der Merwe, an inorganic application 
specialist at Life and Analytical Sciences, 
suppliers of Perkinelmer instruments, delivered 
a presentation titled “On-line Chromium (Cr3+/
Cr6+) Speciation by FiiCP-OeS” based on the 
company’s best practices.

Leading suppliers of analytical instruments and 
equipment also had a chance to exhibit their 
ware and share industry best practices with the 
delegates. 

“the symposium was well received and all 
delegates and suppliers are looking forward 
to the next one. We will be looking at themes 
that pertain to industry and the country,” says 
Dhiroshnee Govender, Head of iCP-MS, iCP-OeS, 
AA and Sample Preparation at ASD, who gave an 
insightful presentation on extraction of PGMs 
and base metals from loaded organic solutions 
for analysis by iCP-OeS.

“the intention here is to encourage institutions 
of higher learning to participate and share 
knowledge. in this way we also get to receive 
students from institutions that have some idea 
of what awaits them in industry,” she says.

Mintek invites interested parties to suggest 
topics of analytical interest that the Analytical 
Services Division can look into for the next 
symposium in 2012.

...continued from page 1


