
The meeting was coordinated by Mr. 
Giulio Busulini, Scientific Attaché at 
the Embassy of Italy in Washington 
D.C. and Dr. Sofi Bin-Salamon, AFOSR 
International Program Officer.

The purpose of the event was to explore 
basic science partnerships by leveraging 
international investments in global research 
infrastructure.  The effort was a joint action 
item of the Advanced Materials Working 
Groups of the US-Italy and US-South 
Africa Joint Commission Meetings; and the 
Enabling Technologies Working Groups of 
the US-Australia Joint Commission Meeting.

International participants included the 
National Research Council of Italy, Italian 
Aerospace Research Centre, Australian 
National Fabrication Facility, Commonwealth 
Scientific and Industrial Research 
Organization, and Mintek, South Africa.  

US participants from the American 
Association for the Advancement of 
Science, NASA Glenn Research Center, 

Naval Research Laboratory, Army Research 
Laboratory and Air Force Research 
Laboratory were in attendance.  There 
was also representation from Texas A&M 
University, Johns Hopkins University, and 
Virginia Tech University.

A variety of topics were presented 
including the importance of international 
collaborations, overviews of scientific 
infrastructures of Italy and Australia, and 
global innovation.

Professor Luigi Ambrosio, Director, 
Department of Chemistry and Materials 
Technology National Research Council 
of Italy encouraged the imperativeness of 
international collaboration on science and 
technology.   Ambrosio said, “Integration 
of infrastructures is a key strategy to 
foster collaboration, knowledge and create 
new skills for future society. The National 
Research Council of Italy is very strongly 
committed to pursue this strategy. The 
International Basic Research Infrastructure 
Meeting has been a great occasion 

to share the appropriate approach in 
developing a methodology to implement a 
successful way to reach a real international 
infrastructure integration.”

Mrs. Rosie Hicks, Chief Executive Officer, 
Australian National Fabrication Facility said, 
“The meeting has enabled us to identify 
areas of common research effort. This 
international collaboration will open new 
pathways for our researchers to share ideas 
and allow each of us to leverage our national 
investments in research infrastructure to 
address global challenges in areas as 
diverse as health, energy and security.”

Dr. Makhapa Makhafola, Research and 
Development Manager at Mintek, a 
National Science Council of South Africa, 
was impressed with the momentum 
for action propelled by the meeting.  “A 
meeting should be about commitment and 
expansion on collaborative projects and this 
workshop really lived up to the expectation.  
At the meeting a decision was made that 
an Institute on High Temperature Materials 
will be developed among the four countries 
(United States, Australia, South Africa and 
Italy) and indeed the establishment of the 
Institute will take place in May 2016 at Texas 
A&M University (TAMU).

Makhafola also shared that MINTEK 
and Virginia Tech University submitted a 
Partnerships for Enhanced Engagement 
in Research (PEER) funding proposal in 
January 2016. “This shows the significance 
of the workshop held and the actual 
outcomes,” said Makhafola.

While this meeting will serve as a catalyst 
for the building blocks of international 
collaborations among scientists concerned 
with basic research efforts, it illustrates the 
importance of reaching out to the global 
community.

Co-organizer, Dr. Bin-Salamon said the 
meeting was a success and added, “The 
openness and patience of everyone 
involved are necessary to create innovative 
opportunities in basic science. By leveraging 
our resources in collaboration, we plan to 
craft partnerships that are essential for future 
discoveries. As we build the relationships, 
the rest will follow.”
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AFOSR INTERNATIONAL COLLABORATION EFFORT GETS RESULTS
The Air Force Research Laboratory’s basic research directorate, the Air Force Office of Scientific Research 
(AFOSR) hosted the International Basic Research Infrastructure Meeting on 12 and 13 November 2015 at the 
Embassy of Italy in Washington, D.C.   

From left to right: Dr. Jeffery Owrutsky, Section Chief, Naval Research Laboratory, Mr. Giulio Busulini, 
Scientific Attaché, Embassy of Italy, Dr. Mark Maurice, ION Director, AFOSR, Maj General (AF) Luca 
Goretti, Defense Attaché, Embassy of Italy, Dr. Padmanabhan Seshaiyer, Program Director, National 
Science Foundation, Prof. Ozden Ochoa, Texas A&M University, Dr. Leanne Henry, Senior International 
Focal Point, AFRL/RD, Mrs. Rosie Hicks, Chief Executive Officer, Australian National Fabrication Fa-
cility, Dr. Thomas Christian, Director, AFOSR, Dr. Larry Nagahara, Associate Dean of Research, Johns 
Hopkins University, Dr. Makhapa Makhafola, General Manager for Research and Development, Mintek, 
a  National Science Council in South Africa, Dr. Sofi Bin-Salamon, International Program Manager, 
AFOSR, Lt Col (AF) Alessio Grasso, Assistant Defense Attaché
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Signing of MoU between Mintek (South Africa) and 
Kingsmead Investment (Botswana)

Mintek and Kingsmead Investment 
(Pty) Ltd signed a Memorandum of 
Understanding (MoU) which aims to 
strengthen the working collaboration 
with the Southern African Development 
Community (SADC) region at a meeting 
held in Botswana on 15 March 2016.   
The agreement pertains to the establishment 
of a low volume grinding media casting 
facility in Kingsmead Investment, suitable for 
the production of up to 400 tons per month of 
high chrome steel grinding balls. 

The MoU was signed by Mr Abiel Mngomezulu, 
President & CEO of Mintek and Mr. Feng 
Sen Li, Managing Director of Kingsmead 
Investments (Pty) Ltd. 

Kingsmead Investments (Pty) Ltd, is a foundry 
based in Botswana and supplies cast iron 
products to the manufacturing companies and 
quarries in Botswana. There is a strong drive 
from the Botswana government to reduce 
export of steel scrap. The focus is to increase 
localisation, skills development, improve local 
production services and job creation. 

Sen Li commented that Kingsmead 
Investments is strategically well placed to 
service a huge sector of the Botswana mining 
market including neighboring markets.  It is felt 
that the timing for a serious new entrant has 
arrived as the increased demand will ease 
market penetration which can be particularly 
difficult in this very conservative industry.

The Physical Metallurgy Group (PMG) within 
the Advanced Materials Division (AMD) at 
MINTEK provides metallurgical services to 
various local and international industries as 
part of their Products & Services offering. 

The grinding balls business continues to show a 
steady growth and Mintek’s strategy is to target 
the SADC region in which Botswana is part of.

According to Joseph Moema, Head of 
Physical Metallurgy, Grinding using steel/
ceramic balls is an important process that 
is used in many industries such as mineral 
processing, cement production, power plants 
and pharmaceutical industries. He mentioned 
that, grinding ball is one of the critical 
consumables in comminution processing and 
ideally, each ball mill or semi autogenous 
(SAG) mill should have its own customized 
design (which includes ball sizes charged, 
chemistry, hardness and toughness). 

In 2010 and 2011, Mintek was involved in 
the Department of Science and Technology’s 
Technology Assistance Programme ((DST-
TAP) for the foundry industry. The programme 
aimed to position the foundry companies 
to participate in Competitive Supplier 
Development Programmes (CSDP). Moema 
emphasized that AMD will assist Kingsmead 
to optimise the melting, casting and heat 
treatment processes in order to produce high 
quality grinding balls and reduce the scrap rate.

Mintek signs MoU with Kimberley Diamond 
Jewellery Incubator to promote partnership between 

the two organisations
On 08 March 2016, Mintek and Kimberly 
Diamond and Jewellery Incubator (KDJI) 
signed a Memorandum of Understanding 
(MoU) to enhance cooperation in skills 
development and transfer, incubation, 
and market access related to jewellery 
design and manufacturing   
KDJI is a non-profit organisation which offers 
mentoring, training and support to aspiring 
diamond cutters, polishers and jewellery 
manufacturers with the requisite skills to 
succeed in the industry. KDJI also offers 
newly registered and existing SMMEs access 
to facilities, infrastructure, business skills, 
enterprise mentoring and coaching, and 
facilitation of linkages to markets.

Speaking at the ceremony, Ms. Namarsha Singh, 
CEO of KDJI, highlighted the challenges facing 

the crafts SMME sector. These include threats 
to jobs related to technology development and 
the need to device effective exit strategies from 
SMMEs after training and incubation.

In response, Dr. Makhapa Makhafola, GM: 
Research and Development at Mintek, 
highlighted the synergy that exists between 
the two organisations. He indicated that Mintek 
possesses a number of accredited training 
programmes for a variety of crafts, while KDJI is 
well positioned to offer experiential training and 
incubation as well as market access.

The scope of the partnership will include 
technology investment, training and skills 
transfer related to jewellery design and 
manufacturing, business, market support and 
promotion of manufactured products of new and 
existing SMMEs that are being incubated by the 

KDJI in the Northern Cape Province.

The initial timeline of the MoU will be five (5) 
years, during which, it will provide a platform to 
both Mintek and KDJI to increase synergies and 
networking opportunities. 

Dr Makhapa and Ms. Namarsha Singh, at the 
signing of the MoU at Mintek.

Mr Mbakiso Samu,  Mr Abiel Mngomezulu, Dr Makhapa Makhafola,  Mr Feng Sen Li and  Peter Li 
at the signing of the MoU at Kingsmead Investments in Botswana. 



A recent article by Lynne Jackson 
published in Mining Weekly highlights 
how Mintek is trying to advance gold 
processing amid the weak market to 
reduce the cost involved in extracting 
the yellow metal and aid struggling 
mining companies. The article has been 
edited and reprinted with permission.
The gold industry has been using the same 
processing methods for decades, with very little 
developments taking place. The new methods 
being introduced by Mintek are “more efficient, 
saving mine companies time and money”. 

Mining Weekly reported in February that the gold 
price was expected to average $1 103/oz for 
the full year – $57/oz below the actual average 
price in 2015 – with those surveyed predicting 
prices of between $960/oz and $1 225/oz. This 
forecast is according to London Bullion Market 
Association’s 2016 Forecast Survey, in which 36 
analysts participated, and in sharp contrast to the 
gold price of $1 921.17/oz in 2011. 

However, the ‘Gold Survey 2015 Q4 Update and 
Outlook’ report released by Thomson Reuters 
GFMS last month predicts that he gold price is set 
for a gradual recovery this year, trading above $1 
200/oz towards year-end and averaging $1 164/
oz. With this expected uptick, the new methods 
developed by Mintek are being positively received.

According to Mintek principal scientist in the gold 
processing group Sonestie Janse van Rensburg, 
in order to solve the major challenges facing the 
gold industry in South Africa, a paradigm shift in 
methods of mining would be required. The current 
gold extraction technology used in South Africa is 
effective but not always as efficient as it can be. 

Advanced leach facility

One of Mintek’s processing developments 
involve improving the efficiency of gold plant 
parameters, such as the operation of gold 
recovery circuits using information from Mintek’s 
advanced leach facility (ALF). The facility was 
commissioned in 2009 and has been operating 

servicing commercial projects for the past five 
years. It aims to provide an understanding of the 
leach chemistry of a specific sample to assist in 
advancing selected plant operating conditions.

The ALF laboratory can perform five 
automated leach tests simultaneously, with 
online analysis of cyanide (including cyanide 
speciation) and dissolved oxygen, as well 
as the simultaneous measurement of pH 
levels, reduction-oxidation, temperature 
and conductivity. The ALF can be used to 
determine the best time of mining operations, 
reagent consumption, minimum environmental 
impact and gold recovery in relation to other 
parameters such as oxygen consumption.

Smart System 

Mintek has developed a gold process advisor 
(AuSimPro) system over the past three years, 
which has been prompted by the expansion of 
existing mines, the reclamation of dumps and the 
processing of complex and refractory low-grade 
orebodies. Many South African gold projects 
are experiencing time and budget constraints, 
which necessitate focused development and 
testwork programmes to provide the relevant 
information to compare available processing 
options and economic trade-offs. The system 
is a growing database in which Mintek’s 
knowledge on historical and current projects are 
captured, including information on gold grades, 
site location, mineralogical information on the 
ore and the occurrence of gold, gold recovery 
rates and the treatment steps applied.

World class POX facilities

Pressure oxidation involves the oxidation of 
sulphides by oxygen at elevated temperature and 
pressures.  During recent years there has been an 
increasing interest in this technology especially 
with regards to the processing of refractory 
gold ores which requires oxidation prior to gold 
recovery. Mintek has thus expanded its Pressure 
Oxidative (POX) leaching facilities which now 
includes three batch autoclave vessels and a 
continuous autoclave pilot plant. Modelling and 
simulation of pressure leach circuits is a valuable 
tool in identifying optimal operating conditions 
and evaluating plant performance.
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Advanced Leach Facility – Leach reactor with instrumentation

FOCUS ON ADVANCING GOLD PROCESSING AS PRICE 
SLUMP CONTINUES

Top of a ~ 2000 m3 commercial scale CIL leach tank

“ . . .  the processing of the 
gold ores, especially in South 

Africa, is becoming more 
expensive, the profit margins 

are shrinking and the pressure 
is on operations to work as 

effectively as possible.”

This article was published in Creamer Media’s Mining Weekly at www.miningweekly.com
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Mintek runs 
first pilot plant 
for recovery of 

copper from 
E-waste  

Mintek has for the first  time completed 
a direct hydrometallurgical pilot 
plant to recover copper from printed 
circuit boards (PCB) to produce 
copper cathodes.     
The research programme began earlier in 2014 
and is conducted as part of the Urban Mining 
project which seeks to investigate practical 
solutions for the recycling of metals derived 
from electronic waste (e-Waste) for sustainable 
development. 

Electronic waste (E-waste) originates from 
discarded electrical and electronic devices 
such as mobile phones, computers, microwave 
ovens, television sets, etc. E-waste contains 
certain valuable metals such as copper, gold 
and some platinum group metals which can be 
recycled.

An increased demand for electronic devices 
in Africa has consequently resulted in an 
increase in the amount of E-waste generated. 
E-waste can cause environmental problems 
if it is not stored safely.  Even incineration 
of such materials can result in toxic gases 
being released into the atmosphere, and it is 
therefore important that E-waste is recycled in 
an environmentally-friendly manner.

Roxanne Mottay, Senior Superintendent in 
Hydrometallurgy at Mintek explained that the 
recovery process included milling and leaching 
of a PCB sample in a sulphuric acid medium 
with an oxidant. The resultant pregnant leach 
solution produced from the bulk leaches 
contained a high concentration of copper 
in solution which was further purified in a 
continuous pilot plant.

An organic extractant was used to extract 
copper selectively and the spent electrolyte 
produced from the electrowinning circuit 
was used to strip the copper off the organic 
phase. The purified solution produced via 
solvent extraction was then passed onto 
an electrowinning circuit, whereby copper 
cathodes were produced.

The production of copper cathodes from E-waste 
has showcased Mintek’s ability to produce a 
saleable product from E-waste, and in so doing 
contributing to sustainable development for 
South Africa and the rest of African countries.

Calvin Mokwana is demon-
stration the Copper cathode 
metal production using 
Electrowinning technology

Process for the recovery and purification of copper from E-waste (Leaching of PCBs (PLS production) >> 
Solvent extraction (LSL production) >> ( Electrowinning-EW (copper cathode production))


