
To determine the direction in which 
analytical chemistry in the mining and 
metallurgical industry should go, it is 
important to look back at its origins, 
according to Robson Lokothwayo, 
Technical Specialist at the Analytical 
Services Division (ASD) at Mintek. 

He said this at Mintek’s 2nd Analytical 
Science Symposium recently, while 
delivering a presentation on the evolution 
of analytical chemistry in the mining 
sector of Southern Africa.

“Analytical chemistry has been important 
since the early days of chemistry, 
providing methods which helped to 
determine the elements and chemicals 
present in the objects in question,” 
Lokothwayo said. 

“The perceived value of gold and silver 
was probably the first incentive to acquire 
analytical knowledge.”

Through the ASD, Mintek hosted the 
symposium in an effort to foster the skill 
of analytical chemistry in South Africa, as 
well as the rest of Africa.

The symposium comprised presentations 
from 10 experts in the analytical services 
sector and focused on the mineral wealth 
of Southern Africa. 

Amongst the speakers at the symposium 
was Bert Van der Hoeff, from Teledyne 
Leeman Labs in the Netherlands. 

His presentation was on the analysis 
of high purity alumina samples using a 
Teledyne Leeman Labs Prodigy DC Arc 
Spectrometer.

The current-controlled DC Arc power 
supply, combined with the simultaneous 
data collection of both peak and 
background data, provides reproducible 
sample burns which is reflected in the 
precision of the calibration curve data.

Erika van Tonder, of Anglo American 
Platinum, did a presentation concerning 
the error reduction in sampling and 
preparation of particulate materials.

She said that before embarking on a 
sampling error reduction exercise, one 
needs to understand the sources of such 
errors. 

“The basic cause for uncertainty in 
sampling, and the reason that sampling 
of particulates is complex, is due to the 
heterogeneity associated with them,” 
Van Tonder said. 

“Therefore, the logical approach to 
sampling error reduction would be to 
ensure that the device used and the 
method followed will result in a sample 
that is representative of the bulk with 
very little uncertainty.”
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She concluded that an appropriate 
approach to optimise a sampling 
system is to use a correctly 
designed sampling device and 
a sampling methodology that 
considers the nature and extent 
of heterogeneity possessed by the 
material in question.

Additionally, new technology from 
participating analytical instrument 
suppliers was presented to the 
delegates who attended the event 
from industry, academia, as well as 
suppliers of laboratory chemicals 
and analytical instrumentation.

With the symposium, Mintek’s 
objective is to build a platform 
through which the transferring of 
analytical science knowledge can 
occur for the benefit of Southern 
Africa.

As a result, this conference was 
aimed to reveal the evolution of 
analytical chemistry in the mining 
sector of Southern Africa.

“With this event, our intention is 
to bring analytical services users 
together and provide them with the 
forum to exchange knowledge,” 
said Dr Makhapa Makhafola, 
General Manager: Research & 
Development at Mintek.
Dr Deshenthree Chetty, Head: Research, 

Annegret Lombard, Mineralogist,           
Dr Makhapa Makhafola, General 

Manager: Research & Development 
and Nosiphiwo Mzamo, Manager: 

Mineralogy with the new XRD 
instrument that was delivered at the 

Mineralogy Division recently.
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Mintek’s Mineralogy Division recently 
acquired an X-ray diffractometer, an 
instrument intended to provide information 
that will complement optical and scanning 
electron microscopy data generated in the 
division.

According to Nosiphiwo Mzamo, Manager 
of the Mineralogy Division at Mintek, the 
Bruker D8 Advance diffractometer has now 
been commissioned and it is currently busy 
with the analysis of numerous samples. 

“The X-ray diffractometer instrument has 
the capacity to run up to 90 samples in 
automated mode, with analytical times 
decreased to a quarter of the time taken 
with the old instrument; thanks to the 
modern Lynxeye detector in the Bragg 
Brentano configuration, which allows rapid 
analysis of powdered samples,” Mzamo 
said. 

She pointed out that data quality is also 
significantly improved owing to superior 
counting statistics with the new instrument.

Mintek looks forward to building on the 
capabilities of the new instrument and 
associated software to enhance offerings 
to clients, with the benefits of improved 
quality and turnaround time. 

“Our division welcomes the new X-ray 
diffractometer. Especially when considering 
the improved efficiencies that such good 
instrumentation brings,” she said. 

“The Bruker D8 Advance will make inroads 
into mineral identification, quantification 
and clustering outputs for our clients.”

More so, improvements have been made to 
the data evaluation software, with access 
to the latest updated PDF databases to 
enhance phase matching success. 

As a result, two other pieces of software to 
be commissioned; TOPAS and POLYSNAP, 
will allow quantitative mineralogical 
offerings on selected ore types and 
cluster analysis to assess ore variability, 
respectively. 

The use of TOPAS has provided good 
quantitative data in the past, but has 
been hampered by data quality and 
long turnaround times. However, the 
use of POLYSNAP will provide rapid 
assessment of ore variability in terms of 
bulk mineralogical composition. Therefore, 
it will enhance Mintek’s services to internal 
and external clients concerning smart 
decision-making for optimal, cost-effective 
and metallurgical sampling.

Mzamo said: “The latest version of TOPAS, 
together with the updated hardware 
technology, paves the way for the provision 
of quantitative mineral abundance data 
which will compete with that currently 
provided by automated SEM technology, 
and where appropriate will provide a 
cheaper and faster alternative.”

Mineralogy commissions its 
new X-ray diffractometer



Dr Peter Clayton - Deputy Vice-Chancellor of Rhodes 
University

Dr Peter Clayton - Deputy Vice-Chancellor of Rhodes University, Dr Molefi Motuku - CEO of National Metrology 
Institute of SA (NMISA) and Professor Ramesh Bharuthram - Deputy Vice-Chancellor of the University of the 
Western Cape, inspecting some of the DST/Mintek NIC facilities.

Unlocking the future with Nanotechnology
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The NIC has made numerous 
achievements during the past three 
years and this conference showcased 
the continued good work done by the 
NIC Units.

At the workshop, the Water Nano-
technology Unit presented its work on 
Exfoliated Graphite (EG) electrodes .

These electrodes, which are cheap and 
easy to fabricate, were created and 
character ised using [Fe(CN) ]     ,
[Ru(NH ) ]     ferrocene redox probes.

The EG electrodes provide the right 
platform for modification with different 
nanomaterials, thus helping to increase 
the sensitivity of electrodes towards 
certain analytes. 

Generation 2 Poly(propylene imine) 
dendrimer modified EG resulted in 
an electrochemical sensor which was 
used to detect lead ions in water with 
a detection limit of 1 ppb. Bismuth 
electrodeposition on to the electrode 
surface also gave increased sensitivity 
towards arsenic (detection limit of 7 ppb). 

The bare electrode was successfully 
used to detect bisphenol A in spiked 
water samples with a detection limit of 
0.76 uM. 

The comparability of the exfoliated 
graphite (EG) electrode with glassy 
carbon electrodes, suggests the wide 
possibility for use of this electrode.

One of the presentations coming out 
of the Biolabels Nanotechnology Unit 
(UWC/Mintek) was the development 
of nanotechnology-based therapeutic 
approaches toward the treatment of 
HIV demonstrating that therapeutic... 

Prof  Adam Habib, UJ’s Deputy Vice-Chancellor, Abiel 
Mngomezulu, President & CEO of Mintek and Derek 
Hanekom Deputy Minister of Science and Technology

One of the main challenges facing the 
analytical chemist is the development 
of methods that respond to the growing 
need to perform rapid analyses. 

These methods must be sensitive, 
accurate and able to determine various 
substances with different properties in 
real-water samples.

This was one of the discussion points 
coming out of the 4th Annual DST/Mintek 
Nanotechnology Innovation Centre 
(NIC) Workshop, hosted by Mintek in 
Randburg.

Mintek CEO, Abiel Mngomezulu, and 
some of the senior managers at Mintek 
attended the opening session of the 
workshop, which was addressed by 
Department of Science and Technology 
Deputy Minister, the Honourable Derek 
Hanekom.

Some of the distinguished academics 
who attended the conference include 
Dr Molefi Motuku - CEO of National 
Metrology Institute of SA, Professor 
Ramesh Bharuthram - Deputy Vice-
Chancellor of the University of the 
Western Cape, Dr Peter Clayton - 
Deputy Vice-Chancellor of Rhodes 
University, Professor Adam Habib - 
Deputy Vice-Chancellor of the University 
of Johannesburg. Dr Robert Tshikhudo, 
Head of NIC at Mintek, addressed the 
opening session of the workshop.

continues on page 4



Atomising technology set to 
improve metal recovery

...continued from page 3           

nanoparticles can be used to induce 
apoptosis in HIV infected cells thus 
resulting in a reduced viral load.  

The objective was to selectively 
induce cell death or apoptosis in 
CD4+ HIV infected cells. 

The ability of nanoparticles to 
enter cellular compartments makes 
it possible to explore specific 
treatment strategies for life-
threatening diseases such as AIDS. 

Since HIV primarily infects CD4+ 
cells, CD4 is used as a selectable 
marker to deliver pro-apoptotic 
nano-devices to HIV infected cells. 

Voltammetric Detection 
of Antigen-specific 

Antibodies

With the world experiencing an 
increase in virus and disease 
outbreaks, such as H1N1 and 
measles, the outbreak of these 
viruses has been met with 
inadequate analytical tools for 
monitoring their spread, which may 
lead to a worldwide pandemic. 

The Sensors Nanotechnology 
Unit presented the design of an 
electrochemical system that may 
be used for the detection and 
monitoring of measles infectious 
viruses by monitoring the 
antibodies. 

In their study, they showed the 
use of HRP-labelled secondary 
antibodies to monitor or detect the 
measles-specific IgG antibodies.

Scheme 1: Immobilisation and electrochemical detection 
of measles-specific antibody usingHRP-labelled secondary 
antibody.

Bay2

Water atomisation can be used as an 
effective intermediate step between the 
production of a molten alloy from a smelting 
furnace and a leaching operation. This is 
especially appropriate for alloys that are 
not readily crushable. Very fine particles 
can be produced by the impingement of 
high-pressure water jets on a molten alloy 
stream. The use of very fine material as a 
feedstock for the leaching process allows 
for considerable savings in residence 
time, reactor volume, and lower power 
consumption for stirring.

Mintek is set to implement atomisation 
technology to process iron alloys, a 
method that is expected to revolutionise 
the way casting, crushing, milling and 
classification of metal process streams are 
undertaken in the future, considering that 
the technology is claimed to be more cost-
effective than conventional methodologies

Water atomisation technology was 
originally developed by the powder 
producing industry. Until recently, it was 
not well known in other applications. 
However, it is slowly making its mark in 
other niche markets, such as the refining 
of metals from ores. 

Tom Curr, manager of the pyrometallurgy 
division at Mintek, says: “The technology 
will also give us insight into the process 
and will enable us to establish whether 
it may have other applications in related 
fields.” 

How it works

A falling stream of molten metal is 
impinged by jets of water and is broken up 
into droplets which rapidly freeze to form 
granules (>1 mm) or powder (<1 mm), 
depending on the composition of the metal 
alloy and the water pressure. 

Classically granulation uses pressures in 
the range of 2 bar to 5 bar (200 kPa to 500 
kPa) and typically produces 1 mm to 10 
mm size granules. 

Very large flow rates can be accommodated 
(in the t/minute range).

To make finer powders one needs higher 
pressures, so it is necessary to have more 
controlled streams - preferably using a 
tundish arrangement instead of the launder 
arrangement used in many granulators.

To run more modest flow rates nozzles from 
3 mm to 30 mm in diameter should be used 
to give flow rates from 5 kg/minute to ±500 
kg/min (up to 30 tph).

Advantages of atomisation

• Operational costs are almost 50% less 
than the operating costs of casting,crushing 
and milling.
• Operational costs are 70% less than the 
cost of granulation and  milling.
• Produces small particles (powder) in the 
range of 0,5 mm  to 0,05 mm,which is better 
suited for pneumatic conveying and other 
materials handling systems than granules.
• Atomisation is a one-stop process that will 
require only 10 kWh/t to 30kWh/t for a 60 
tph plant.     
• Besides pumps, no other mechanical 
equipment is necessary.
• Atomisation results in greater particle size 
reduction.
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