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Construction at the Nokeng processing facility is almost complete. 
The mine expects that the plant will start production early next year. 
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Mining in focus

SepFluor’s Nokeng fluorspar mine boasts a 
unique flotation system, writes Leon Louw. 

The Nokeng fluorspar mine, 
close to Rust de Winter 
in Gauteng, is nearing 

completion. The R1.7-billion project, 
which includes the development of 
two opencast mines, a processing 
plant, and a concentrator, is almost 
70% complete. Mining Mirror 
visited the site recently for the 
official opening of a new, on-site 
training centre and got a glimpse of 
construction work at the mine and 
processing facility.

The event was attended by the 
South African Minister of Mineral 
Resources Gwede Mantashe, who 
lauded SepFluor’s efforts in creating 
jobs and empowering the youth 
through providing practical artisanal 
training. In his keynote address, 
Mantashe lambasted the mainstream 
media for not attending events that 
tell a positive story about the South 
African mining industry. Mantashe 
said that Nokeng is a significant 
project, being the first new mine to 
be developed in Gauteng in the past 
12 years. 

According to Rob Wagner, 
SepFluor CEO, construction at 
Nokeng is on time and within 
budget, adding that first production is 
expected in February 2019. 

Nokeng has a 12 million tonnes 
(Mt), SAMREC-compliant reserve 
and an estimated 19-year life-of-
mine. About 630 000 tonnes (t) of 
ore containing ~27% calcium fluoride 
will be mined annually from surface 
and near-surface, initially from two 
deposits.

About 180 000 tonnes a year of 
acid grade fluorspar and 30 000 
tonnes a year of metallurgical grade 
fluorspar will be produced from the 
mine’s state of the art concentrator. 

There are not many other operating 
fluorspar mines in South Africa, 
with Nokeng’s neighbour, Vergenoeg, 
being the most significant. Vergenoeg 
is jointly owned by Spanish fluorspar 
producer Minerales y Productos 
Derivados SA (Minersa) with an 85% 

share, and MEDU Capital (15%). 
The mine has a production capacity of 
240 000 tonnes per annum (tpa).

Upgrading fluorspar
According to Johan Brits, project 
director at SepFluor, the Nokeng 
project revolves around mining and 
upgrading fluorspar. Fluorspar is 
the commercial name for calcium 
fluorite, which is an industrial 
mineral that has multiple uses in our 
everyday lives. Nokeng has two ore 
bodies, Plattekop and Outwash Fan, 
which will be mined as two different 
open pits. The ore is drilled, blasted, 
loaded, and hauled from the pits 
to the mineral processing facility, 
which is currently being constructed. 
Construction of the plant got under 
way on 9 June 2017 and is well 
advanced. According to Brits, the 
initial steps in the commissioning 
started in the first week of September, 
and installation and commissioning is 
planned to be completed by February 
2019. 

“We have appointed a joint 
venture between Group Five and 
DRA to construct the plant, and 
they are doing it on an engineering, 
procurement and construction 
(EPC) basis; in other words, they are 
responsible for the design, supply, 
construction, and commissioning,” 
Brits explains.

The processing cycle at Nokeng 
starts with primary crushing 
(jaw-crusher), followed by 
secondary crushing (cone-crusher). 
High-pressure grinding rolls 
(HPGR) are used in the third step, 
which reduces the ore to minus 
6mm. Then the material is fed 
into a primary mill, which reduces 
the size further to 150 microns. 
The separation process involves an 
oxide float rather than a sulphite 
float, which is normally used in 
conventional flotation in the gold, 
platinum, and base metal industries. 
The flotation process at Nokeng uses 
specific chemicals and reagents, and 
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it comprises a number of additional 
flotation steps to upgrade the ore in 
order to achieve the desired product. 

“The first stage is known as 
rougher flotation; after that, the ore 
goes through a further six stages 
of cleaner flotation. The re-cleaner 
tailings are reground and re-floated. 
This product joins the mainstream 
acidspar circuit. The re-float tails 
and first cleaner tails are processed 
and forms the product known as 
Metspar, a lower-grade fluorspar 
product. The acidspar at Nokeng has 
a grade of 97.2% calcium fluorite. 
This is filtered to contain less than 
10% moisture, and the premium 
product, which is our acid spar, is 
then transported to the port and sold 
to international clients,” says Brits. 

Most of Nokeng’s clients are based 
in the United States and Europe, 
but there are other buyers from 
other countries around the world. 
Metspar contains more than 80% 
calcium fluorite, and is used in the 
pyrometallurgical metallurgical 
industry, mostly for smelting, as it 
reduces the temperature at which 
smelting takes place and therefore 
reduces energy consumption. Local 
and international offtake partners for 

the product are in place or is in the 
process of being negotiated.  

Unique flotation
The unique flotation process includes 
a conditioning step that requires the 
temperature of the mixture to be 
increased to more than 60 degrees 
Celsius. Therefore, boilers had to be 
installed. The increased temperature 
significantly improves the separation 
of the fluorspar from the gangue 
(unwanted minerals). In Nokeng’s 
case, the gangue is mainly iron oxide, 
which is hematite, and silica.

“To increase the temperature, 
several methods can be used, but 
all involve energy input. Electricity 
springs to mind immediately, but 
electricity is only economical in small 
amounts. The most efficient and the 
most economical way to satisfy the 
heat requirements is with coal-fired 
boilers. To generate enough steam, 
we require low-pressure boilers,” 
says Brits. Brits adds that Nokeng 
has not signed coal contracts yet, but 
are looking at outsourcing the boiler 
operation and maintenance to ensure 
optimal performance of these units. 

The mine has installed four boilers. 
Each of the boilers produce about 10 

tonnes per hour of steam. The plan 
is to have three boilers operating at 
any one time and then have a fourth 
boiler on standby.   

In addition to the mine and 
processing facility near Rust de 
Winter, SepFluor also plans to 
construct a chemical plant in 
Bronkhorstspruit, which will 
beneficiate the product produced 
at the mine. Construction of the 
chemical plant is expected to start 
within the next two years. Nokeng’s 
premium product will be acidspar. 
Acidspar is the key ingredient in the 
manufacture of hydrofluoric acid 
(a solution of hydrogen fluoride in 
water) and is a precursor to almost 
all fluorine compounds, including 
pharmaceuticals such as fluoxetine, 
diverse materials such as PTFE, and 
elemental fluorine itself.

“Our plan is to develop the 
beneficiation of fluorspar by means 
of installing a chemicals plant that 
is currently in a bankable feasibility 
stage, to establish the financial and 
the technical requirements. We would 
then take the fluorspar produced at 
the mine and process it by using other 
intermediate products like sulphuric 
acid with fluorspar in certain process 

Teichmann was awarded the contract to build the tailings dam. 
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conditions to produce hydrofluoric acid, which is a very 
valuable commodity and a key ingredient of all fluorspar 
products that are manufactured worldwide. It is a very 
aggressive acid — one has to take care in how to transport 
it and where it is used — but it is also a very versatile and 
useful commodity,” says Brits.

This product will thus be shipped where there is 
demand, or it could be used locally. Plans are to have an 
aluminium fluoride plant, which is a downstream plant to 
the hydrofluoric acid plant. Hydrofluoric acid is used to 
make aluminum fluorite, and that material can then be used 
directly in the aluminium smelting process to produce final 
aluminium. Once again, the main purpose of using fluorite 
in those applications is to reduce the smelting point of 
aluminium or bauxite ore, and it can be reduced significantly 
with substantial energy benefits or energy reduction. 

The building of the training centre at Nokeng has been 
as impressive as the other construction work on site. As 
part of the mine’s Social and Labour Plan (SLP), the 
2 400m² building was built and equipped in just seven 
months at a cost of R17-million. More than 2 500 men 
and women from nine local communities are expected 
to receive training in skills such as boilermaking, fitting, 
welding, and community house-building over the next 10 
years at the Mining Qualifications Authority-accredited 
Dr Lelau Mohuba Training Centre. Tuition, study 
materials, transport, work clothing, and personal protective 
equipment totalling R36 000 per trainee will be provided 
free of charge by the company during the life of the mine. 
Some 56 trainees are already enrolled in various training 
courses and will be prioritised for permanent employment 
by Nokeng once qualified. b

Mineral Resources Minister Gwede Mantashe 
inspecting Nokeng’s training facility. 
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