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MechChem Africa is endorsed by:

Peter Middleton

I
n the midst of a depressing year for South Africans, 
it has been a very turbulent few weeks. Eskom 
load shedding began again on Wednesday 16 Oc-
tober – and continues. On Tuesday 29 October, 

Pravin Gordon presented his Eskom recovery plan, 
which he suggested could take between 5 to 10 years 
before we feel its positive effects. “Eskom can’t remain 
as it is. We need a reliable source of energy for South 
Africans. We must resolve operational issues and 
shift towards a new model. It’s a case of reducing the 
debt, breaking plants into clusters and hiring the right 
people,” he said… “but I’m optimistic that a turnaround 
is possible.”

The next day, Tito Mboweni delivered the 2019 
medium-term budget policy statement. “It is time for us 
to sow the seeds of renewal and growth,” he said. “But 
for the seed to be prosperous, as Zechariah enjoins us, 
we must first cultivate the soil...”

He built his budget on six fundamental prescripts: 
achieving a higher rate of economic growth; increas-
ing tax collection; maintaining reasonable, affordable 
expenditure; stabilising and reducing debt; reconfigur-
ing state-owned enterprises; and managing the public 
sector wage bill.

Who can disagree? Yet where are the solutions 
and the brave and noble people needed to implement 
them?

Elegantly summarising our economic situation 
for the coming year, he said: “We expect revenues 
of R1.58-trillion and spending of R1.83-trillion. That 
means we will spend R243-billion more than we earn. 
Put another way, we are borrowing about R1.2-billion 
a day, assuming that we don’t borrow money on the 
weekend.” That made me smile.

“Restoring our finances and fixing our state owned 
enterprises will take great courage. But it can be done,” 
he went on to assure.

Three days later. Moody’s was due to review South 
Africa’s credit rating. Mboweni’s advice to the nation 
was to pray that we weren’t downgraded to junk status. 
Perhaps thanks to those who did, when D-day arrived, 
Moody’s Investors Service changed the outlook on 
the Government of South Africa’s ratings from stable 
to negative, but affirmed the Baa3 long-term foreign-
currency and local-currency issuer ratings. The sigh of 
relief could almost be heard.

The agency’s explanation in the report of Friday 
November 1, reads: “Moody’s decision to change the 
outlook to negative from stable reflects the material 
risk that the government will not succeed in arresting 
the deterioration of its finances through a revival in 
economic growth and fiscal consolidation measures”. 

An analysis suggesting a very lucky and potentially 
temporary reprieve.

Then, on Saturday November 2, the accumulated 
gloom was completely obliterated when South Africa’s 
Siya Kolisi-led Springbok rugby team outplayed and 
comprehensively defeated England to win the 2019 
Rugby World Cup, putting “years of struggle behind 
them”.

On his return to South Africa, Kolisi said their World 
Cup triumph was for all South Africans who “make our 
wonderful country an even better place”.

When South Africa won at home in 1995, it was 
Nelson Mandela who donned the Springbok jersey, in 
Japan, it was Cyril Ramaphosa. Similarly, though, the 
Springboks came to the aid of our country when we 
most needed a little inspiration.

Congratulating the victorious team, Desmond Tutu 
and his wife, Leah, said: “You have achieved much more 
than winning a Rugby World Cup; you have restored a 
self-doubting nation’s belief.”

On the economic front, further good news emerged 
on Wednesday November 6, when Cyril Ramaphosa’s 
Investment Conference secured R363-billion in new 
private and public sector investments. He described 
these as “a vote of confidence in the economy” and 
announced that the total pledged was 17% more than 
the figure raised last year during his inaugural invest-
ment conference.

“For us to have achieved this success at a time when 
our economy is struggling is a real achievement,” said 
Ramaphosa.

Notable new investments include: R20-billion 
from a group of ten French companies including 
Total, Air Liquide and home improvement retailer 
Leroy Merlin; R50-billion from MTN for the roll-out 
of digital infrastructure development; R2.4-billion 
from Toyota SA for the manufacture of its new car in 
Durban; R6-billion from the National Association of 
Automobile Manufacturers of South Africa (Naamsa) 
for an Automotive Industry Transformation Fund to 
support black participation in the automotive industry; 
and a R12.9-billion venture announced by Roelf Meyer 
to support emerging farmers through an initiative 
backed by the Department of Agriculture, Land Reform 
and Rural Development.

In his African Fusion comment this month, new 
executive director John Tarboton points out the 
#StrongerTogether hashtag adopted by our winning 
Springboks. “This motto is also vital to waken our sleep-
ing economy and enable us to reduce unemployment, 
poverty and inequality,” he says.

Hear, hear! q

Load shedding, downgrades, rugby and investment success
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“W
e are a global OEM that 
offers mining, cement, 
mineral processing, bulk 
materials handling and 

chemical plant solutions. We are building com-
plete plants and are also routinely called in for 
upgrade, refurbishment and shutdown work on 
sites here and across Africa,” begins De Beer. 

From the company’s Sunninghill head 
office, tkIS takes on the full engineering, 
procurement construction and management 
role for Greenfields and Brownfield expansion 
projects, while its Chloorkop Service Centre 
accommodates aftermarket services and the 
manufacture of spares and consumables.

“At any one time, we have a number of 
field services teams on construction sites, 
installing equipment or looking to repair 

thyssenkrupp Industrial Solutions South Africa (tkIS SA) is once again celebrating one million Lost 
Time Injury (LTI)-free hours. Quality, health and safety manager for tkIS SA, Christo de Beer talks 
to MechChem Africa about Vision Zero, the underpinning initiative that enables the company to 
repeatedly achieve critical safety milestones.

thyssenkrupp Industrial Solutions has recently completed the installation of a 310 t piece of equipment that took 12 months to design and 10 months to construct 
for one of the largest ongoing mine expansion projects. With up to 47 people on site at on one of the biggest coal mines in the country, the project was completed 
with zero lost time injuries. Scan QR code to view video presentation by CEO Philipp Nellessen.

Vision Zero reinforces Tier 1 
EPCM status for tkIS

damaged units or to extend the life of older 
assets. These teams are made up of our own 
employees and contractors, but in terms of 
safety and LTI statistics, as contract manag-
ers we are accountable for every employee 
under our control. All the hours worked by 
our employees as well as all onsite contractors 
count towards the safety record and an injury 
to any one of these employees counts against 
us,” he points out.

tkIS’ Vision Zero initiative, in operation 
for the past five years, strives towards zero 
injuries for all employees, including contrac-
tors and visitors involved in projects managed 
by thyssenkrupp. “At its starting point, are 
zero tolerance for unsafe behaviours and 
conditions, zero compromise on safety and 
health as well as a pursuit for zero impact on 

the environment and communities,” says De 
Beer, adding that key to the success of this 
initiative is the hard work and dedication of 
all people and departments within tkIS, and 
the belief that safety is “a core value and an 
integral part of our everyday business”.

“Vision Zero is about taking ownership 
of safe operations across all of our sites, so 
as to deliver projects at high-quality levels 
without delays and at absolute minimum 
risks,” he notes.

“We received our first NOSA 5-star rating 
back in 2007 and have been tracking incident 
statistics and hours ever since,” De Beer con-
tinues. “The last lost time incident recorded 
against us was a motor vehicle accident in 
October last year, and this reset our previ-
ously recorded LTI-hours history. We reached 
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Vision Zero is about taking ownership of safe operations across all of our sites, so as to deliver projects at 
high-quality levels without delays and at absolute minimum risks.

Right: Management 
Systems and NOSCAR 
accreditations in place, 
tkIS continuously 
strives to improve 
health, safety and 
environmental 
performance in order 
to consistently achieve 
its ultimate Vision Zero 
goals.

1 million LTI-free hours less than a year later, during the last week of 
September 2019 when we again went past 1 000 000 hours across all 
of our sites. If all goes well, by the end of October we will achieve a full 
calendar year without any lost time injuries,” De Beer reveals.

We have adopted best practices from all our business units and ap-
plied them universally, encouraging people to prioritise safety in their 
own workplaces and to take ownership of the risks to everyone’s safety. 
Management, leadership and visibility have been critical and we are 
now closer to seeing responsible attitudes and a safety-first mindset 
at all of our sites,” he tells MechChem Africa.

With respect to training, he says that all supervisors, safety repre-
sentatives, safety officers and other key personnel undertake HIRA 
(Hazard Identification and Risk Assessment) training. “This involves 
developing a good understanding of their specific working environ-
ments, be they at chemical plants, power stations or mines, each of 
which presents its own unique hazards. If an employee cannot see the 
onsite dangers, then the safety battle is already lost,” De Beer believes.

An understanding of how to work on scaffolding, for example, and 
clearly identifying the most basic risks, such as avoiding spanners falling 
onto people below, starts to lead to measures that reduce anxiety and 
makes the work easier to complete successfully.

Pointing to a site-specific success, De Beer says that tkIS has just 
handed over a 310 t piece of equipment that took 12 months to design 
and 10 months to construct for one of the largest ongoing mine expan-
sion projects. “This was achieved with zero onsite incidents, no LTI’s 
and no medical treatment cases,” he says.

“We train people to be aware at all times of the dangers and of 
the situational changes that may have increased the risks involved. 
We insist that formalised work procedures, including all tools and 
safety equipment required, are put in place in advance of each job. 
These ‘method statements’ detail exactly how the construction or 
refurbishment activity should be safely completed,” he explains, 
adding that the statements also include what 
to avoid and any actions that should follow a 
safety incident.

“As well as in South Africa, we work all 
over Africa: in Mozambique, Zambia, Ghana, 
Nigeria, DRC, Guinea, Mali, Ruanda and oth-
ers, and Brownfield sites in remote areas of 
these countries present harsh conditions 
with high risks. 

“Training, high levels of support and 
shifting the ownership for safety to onsite 
operation’s managers and every employee has 
enabled us to ensure that safety is equally sup-
ported at sites here and north of our borders.

“With OHSAS 18001, ISO 9001: 2015 
Management Systems and NOSCAR ac-
creditations in place, we continuously strive to 
improve our health, safety and environmental 
performance in order to consistently achieve 
our ultimate Vision Zero goals. It is imperative 
that we uphold high levels of safety at all times 
as it is intrinsic to every aspect of our business: 
our employees, products, services, the tkIS 
brand and, of course, our valued customers,” 
De Beer concludes.

Congratulating Christo de Beer and the 
whole team on their latest LTI success, Philipp 
Nellessen, CEO of tkIS for South Africa and 
the Southern African region says: “This is a 
fabulous achievement but only a first step. 
We need to strive to beat our 2010 record of 
8.5-million LTI-free hours.” q
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M
ission Possible is an ETC initia-
tive to identify ways of reach-
ing net-zero carbon emissions 
from harder-to-abate industry 

sectors. It is underpinned by the objective of 

Following engagement with The Clean Energy Wire (CLEW) which, in cooperation with the Wuppertal Institute for Climate, 
Environment and Energy, recently hosted a research tour of the decarbonisation pathways being developed by Europe’s 
top-emitting industries, Louis Mielke introduces the Energy Transition Commission’s (ETC’s) ‘Mission Possible’ initiative and 
summarises one of the associated Mission Possible sectoral reports: Reaching net-zero carbon emissions from plastics.

A chemical pro-
cess engineer, 
L o u i s  M i e l ke 
is a past Vice 
President and 
convenor of the 
Small Tonnage 
Interest Group 
of SAIChE. He 
is a member and director of the Virtual 
Local Section of the American Institute 
of Chemical Engineers (AIChE). His 
career covers production, safety, design 
and commissioning in the mining, food, 
chemicals and oil and gas industries. 
Louis Mielke is currently active in the 
environmental and energy fields.

Mission Possible: Net-zero carbon emissions

limiting global warming, ideally to 1.5 °C and, 
at the very least, to well below 2.0 °C by the 
middle of the 20th century.

Several reports have been produced that 
outline possible routes to fully decarbonise 
cement, steel, plastics, trucking, shipping and 
aviation – which together represent 30% of 
today’s energy emissions, a figure that could 
increase to 60% by mid-century as other sec-
tors lower their emissions.

ETC’s Mission Possible initiative finds that 
reaching net-zero carbon emissions from 
heavy industry and heavy-duty transport 
sectors is technically and financially possible 
– by 2050 in developed countries and 2060 
in developing countries – with technologies 
that already exist, although several still need 
further investment to reach commercial 
readiness.

The total cost to the global economy of this 
achievement would be less than 0.5% of GDP 
by mid-century and could be reduced further 
by improving energy efficiency, making better 
use of carbon-intensive materials (through 
greater materials efficiency and recycling) 

and by limiting demand growth for carbon-
intensive transport (through greater logistics 
efficiency and modal shifts). Also, this could be 
achieved with a minor impact on the cost of 
end consumer products.

The most challenging industrial sectors to 
decarbonise are identified as plastics, mostly 
due to end-of-life emissions; cement, due 
to process emissions; and shipping, because 
of the high cost of decarbonisation and the 
fragmented structure of the industry.

Key policy levers were also identified to 
accelerate the decarbonisation of harder-to-
abate sectors. These include:
• Tightening carbon-intensity mandates on 

industrial processes, heavy-duty trans-
port and the carbon content of consumer 
products. 

• Introducing adequate carbon pricing, 
strongly pursuing the ideal objective of 
internationally agreed and comprehensive 
pricing systems, but recognising the poten-
tial to use prices that are differentiated by 
sector, applied to downstream consumer 
products and defined in advance. 

Reaching net-zero emissions from plastics is possible by combining four major decarbonisation routes.
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• Encouraging the shift from a linear to a 
circular economy through appropriate 
regulation on materials’ efficiency and 
recycling. 

• Investing in green industry, through R&D 
support, deployment support and the use 
of public procurement to create initial 
demand for green products and services.

• Accelerating public-private collaboration 
to build necessary energy and transport 
infrastructure.

This body of work provides a rational re-
sponse to one of the most important ques-
tions in today’s world: How can we sustainably 
maintain and develop our high level of private 
and public prosperity under the conditions of 
increasing globalisation; hugely accelerated 
innovation; and the expansive and protection-
ist industrial policies of some countries?

In Germany, ‘prosperity for all’ is a po-
litical pledge established years ago by Ludwig 
Erhard. In spite of our problems in South 
Africa, it is a promise entrenched in current 
South Africa politics, too. 

South Africa, as a signatory of the Paris 
Agreement, is also committed to reducing CO2 
emissions so as to limit the global temperature 
rise to below 2.0 °C by 2050. The program-
matic approach encapsulated in these ETC 
reports suggests that this mission is possible 
without abandoning the ‘prosperity for all’ 
approach.

Net-zero carbon emissions from 
plastics
Demand for plastics is likely to grow rapidly 
over the next decades, especially in devel-
oping countries as a growing share of the 
population gains access to higher standards 
of living and a broader set of consumer 
goods. Without profound changes in the 
plastics value chain, this growth in demand 
will result in a surge in carbon emissions 
from plastics, which could represent 2.0 Gt 
per annum by mid-century, just accounting 
for emissions from the production process, 
and as much as 4.2 Gt if accounting for end-
of-life emissions. 

Plastics entail two streams of CO2 emis-
sions: the production process produces on 
average 2.5 t of CO2 per tonne of plastics, 
while the decomposition of plastics at end-
of-life (particularly if incinerated) produces 
approximately 2.7 t of additional CO2 per 

tonne of plastic waste.
The Energy Transitions Commission has 

developed a vision of a feasible path to de-
carbonise plastics throughout their lifecycle 
based on four major routes: 
• A shift to a circular plastics economy.
• The improvement of energy efficiency in 

the production process.
• The decarbonisation of the production 

process.
• A partial switch to renewable feedstock.
“We believe that it is possible to achieve a 
56% carbon emissions reduction from plastics 
by mid-century, and even more in developed 
economies, thanks to greater materials ef-
ficiency and circularity (via mechanical or 
chemical recycling). Our analysis shows that 
this can be realised at a low cost if greater 
coordination throughout the value chain 
enables the development of new business 
models in the sector,” reads the ETC’s Plastics 
sectoral focus report.

It goes on to point out that the funda-
mental barriers to recycling are not primarily 
technical, but arise from a combination of 
adverse policy, market and industry features 
throughout the plastics value chain – and all 
of these could be overturned.

In parallel to the plastic production side, 
continued growth in virgin plastics production 
will demand a decarbonisation of the associ-
ated production process. Energy efficiency 
improvements could deliver useful, but only 
moderate emissions reductions.

The route to full decarbonisation could 
involve carbon capture, along with a switch 
to zero-carbon energy sources for the high 
heat/energy needs of production processes 
(biomass, hydrogen or direct electrification). 
The optimal choice between these different 
technologies will depend on the price at 
which renewable electricity is available and 
on the technical and political feasibility of 
carbon capture and storage (CCS) in particular 
locations.

Finally, even with a significant increase 
in plastics recycling (from 9% of end-of-life 
plastics today to a minimum of 50% by mid-
century), a significant share of plastics will 
still have to be dealt with at end-of-life, either 
through incineration (potentially combined 
with carbon capture) or secure landfilling that 
pays particular attention to avoiding plastic 
leakage into the environment. 

Growth in demand will result in a surge in carbon emissions from plastics, which by 2050 could reach as much as 4.2 Gt if both production and end-of-life 
emissions are accounted for.

Using a proportion of zero-carbon feed-
stock such as bio- or synthetic feedstock 
in primary plastics production would help 
compensate for the carbon emissions from 
the remaining incineration (or decomposition) 
of non-recyclable plastics waste.

End note: The plastic sectoral focus sum-
marised here is presented in detail in a full 
report that can be accessed via the link below. 
This report is the underlying analysis on plas-
tics decarbonisation that fed into the ETC’s 
integrated ‘Mission Possible’ report.

www.energy-transitions.org/sites/default/
files/ETC%20sectoral%20focus%20-%20
Plastics_final.pdf
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D
uring a routine inspection in January 2018, a 
Sasol maintenance team discovered that the flux 
shield mountings on the stator were faulty. Sasol 
awarded M&C a contract to identify the cause of 

the irregularity and offer a remedy.   
“We tested the stator winding, which we found to be fine, 

but confirmed that there was a defect in the flux shield,” said 
Rob Melaia, M&C’s engineering and technical executive.  

“We recommended that it be repaired because of the 
risk of it damaging the winding if left to continue operating 
in its existing condition. In order to repair the flux shield, 
we also had to remove the winding and perform a rewind 
on the stator.” 

Sasol accepted M&C’s recommendation and in August last 
year assigned the company to perform the required repairs. 
“In addition to replacing the old bars with new bars purchased 
from a reputable coil manufacturer in the US, we did a very 
specific modification to repair the flux shield to prevent a 
recurrence of the defect in future,” Melaia stated. 

“On investigating the defect we found that the electrical 
current, instead of flowing only in the flux shield as it ought to 
have done to prevent the core from overheating, had started 
flowing in the mounting bolts, and consequently, causing wear 
by electrical arcing in the mounting holes and the mounting 
studs,” he explained. 

The solution provided by M&C’s repair team was to fit 
copper braid straps from several points on the flux shield 
to the stator body to reroute the current in such a way as 
to prevent a repeat of the damage as witnessed. To confirm 
the effectiveness of the solution M&C arranged to have the 
refurbished stator tested by local independent test authority, 
H.V. Test Field Services.  

Being the recognised tests for determining the integrity 
and efficiency of medium voltage windings, partial discharge 
and tan delta tests were conducted.

The results were as follows:
• A maximum partial discharge of below 250 picocoulombs 

(pC) at 120% of phase voltage.
• In the tan delta tests the dielectric dissipation factor 

was found to be 65 x 10-4 at 20% of phase voltage and 
105 x 10-4 at 100% of phase voltage.

“The results of final tests, conducted by H.V. Test Field Services 
on the stator after M&C had completed all the necessary 
repairs on it, were found to be the best among many such 
tests conducted on similar equipment over a period of several 
decades,” said Melaia.

“We have every reason to be proud of this outcome as it 
says volumes about M&C’s expertise in this field, both in terms 
of correctly diagnosing and repairing faults in a wide range of 
large rotating equipment, as well as providing the appropri-
ate and most effective solutions for them,” he concluded. q

Marthinusen & Coutts’s solution to an irregularity that 
occurred in the stator of a large 36 MW compressor 
motor deployed at Sasol’s Secunda plant, has yielded 
the best ever test results. 

M&C undertook the repairs to a large 36 MW compressor motor stator deployed at 
Sasol’s Secunda Plant.

M&C undertook specific modifications to repair the flux shield.

Final test results were found to be the best among many such tests conducted on similar 
equipment over a period of several decades.

M&C’s rewind of 36 MW compressor 
motor stator a huge success
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⎪ Maintenance and asset management ⎪

“W
e have already seen this 
trend in light commercial 
vehicles, where complete 
engines are now imported 

as opposed to remanufacturing individual 
components,” says Yorke. “The remanufacture 
of components was a viable industry twenty 
years ago, but that market has long since 
disappeared.”

Metric Automotive focuses on the re-
manufacture of components for large diesel 
engines that drive the rail, mining, power 
generation and marine sectors, and Yorke 
says he is seeing the same disturbing trend 
in these segments. He says that 30 years ago, 
some 80% of the cost of an engine overhaul 
would be for engineering, while 20% would 
be for the parts. Today, that percentage split 
is exactly the opposite.

“This is because the OEMs are pricing their 
parts to the aftermarket in a way that makes 
remanufacturing less and less viable,” he says. 
“This is not because the engine is designed to 
be thrown away. On the contrary, its major 
components – cylinder head, engine block, 
conrods, crankshaft and camshaft – are all de-
signed to be remanufactured more than once. 
It is the other wear parts like seals, bearings, 
liners, pistons and gaskets that need regular 
replacement.”

Yorke warns that if South Africa ceases to 
remanufacture engine components, the coun-
try will no longer have a use for its automotive 
engineering capacity and expertise. And, 
these skills have applications well beyond 
this sector. 

“The knock-on effects of losing our re-
manufacturing sector will be severe,” he says. 
“Just as the capital invested in equipment 
becomes wasted, so the skills and expertise 
will be lost to the industry.”

He notes that constant skills develop-
ment is required to operate the modern 
engineering technology in Metric Automotive 
Engineering’s facility. If the country is no 
longer remanufacturing components to re-
build engine components, then those jobs in 
assembling engines also become superfluous.

“As the skills for engine assembly dis-
appear, so too do the skills related to the 
testing of engines,” he says. “Engine testing 

Metric Automotive Engineering’s Andrew Yorke says South Africa needs to wake up 
to the socio-economic impact of importing new engines rather than remanufacturing 
existing components, as large diesel engines are gradually becoming uneconomical 
to repair.

Metric Automotive Engineering recently added a 
new-generation Rottler three-axis CNC machining 
unit to its workshop.

Metric Automotive Engineering operates the most comprehensively equipped diesel engine component 
remanufacturing facility in Southern Africa.

Continued investment in technology and resources ensures quality 
remanufacture of diesel engine components by Metric Automotive 
Engineering.

Engine imports threaten 
SA’s economic sustainability

is a complex set of skills capable of problem-
solving and fault-finding, and these experts 
often become field service and maintenance 
technicians.” 

He warns that should it become common 
practice to import new engines rather than re-
manufacture engines and engine components, 
the skills required to maintain these engines 
will also need to be imported.

“As a country, we need to be more stra-
tegic about our economic 
choices, so that we support 
sectors that are strong, and 
where skills and jobs can be 
developed,” says Yorke, who 
adds that automotive engi-
neering focusing on engine 
component remanufacture 
is one such sector.

“We should be protecting 
industries that make it possi-
ble to remanufacture engine 
components,” he says. “This 
means remanufacturing the 
worn component to ‘as-new’ 
specification, assembling the 
components in a competent 
manner, and testing them 
to ensure optimal perfor-
mance,” he concludes. q
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W
hen I mention hydrogen to 
almost anyone, the first pic-
tures they imagine are either 
the Hindenburg crashing in 

flames at Lakefield, New Jersey, or a large 
mushroom cloud over some now non-existent 
coral atoll somewhere in the pacific. Hydrogen 
has received much publicity in recent years 
as the ‘Fuel of the Future’ – and perhaps it is. 
It is, after all, the most common element in 
the universe. 

But when mixed with metals, hydrogen 
does present potentially serious problems. 
There are two main ones, hydrogen embrittle-
ment and hydrogen attack or damage. The two 
are quite different, but the eventual effects 
are the same. The first can, and the second one 
will, reduce the component you are working 
with to scrap. The first can be fixed, the sec-
ond cannot. There are also other, much rarer 
problems, which we’ll deal with later.

Hydrogen embrittlement
By far the most common problem with hydro-
gen is that it will embrittle steels, and one or 
two other metals as well. Molecular hydrogen, 
H2, the gas which comes from your gas sup-
plier in a bright red cylinder with a left-hand 
thread on the valve isn’t the problem. That’s 
why we can keep it under pressure in steel 
cylinders.

The problem arises with atomic hydrogen, 
H. Not available in cylinders, it arises during 
operations where hydrogen is generated at 
the metal surface, such as acid pickling and 
electroplating. It can also be generated during 
various corrosion processes.

In this month’s failure column, Tim J Carter talks about hydrogen and the importance 
of paying attention to the possible effects atomic hydrogen may have in embrittling 
steels and other materials, which can cause cracking and catastrophic failures of 
structures under stress. Carter is a Consulting Physical Metallurgist, previously in 
private practice and now with ImpLabs in Benoni.

One of the first pictures people imagine when hydrogen is mentioned: the Hin-
denburg hydrogen airship in flames at Lakefield, New Jersey on May 6, 1937.

Hydrogen embrittlement fractures are easy to identify under a scanning 
electron microscope, having very characteristic features.

Atomic hydrogen, embrittlement and attack

Atomic hydrogen is the smallest atom 
known, it consists of one proton and one elec-
tron. Iron, in its outermost ‘shell’ of electrons 
has only seven, but would like eight. The iron 
atom gets around this problem by ‘sharing’ 
an electron with its nearest neighbour. When 
a single hydrogen atom is in contact with an 
iron surface, it can ‘donate’ its electron to the 
nearest iron atom, which then appears to 
have a full outer shell of eight electrons. The 
hydrogen atom becomes an hydrogen ion, H+, 
effectively a single proton. Very small and thus 
highly mobile within the iron lattice.

When it encounters a lattice defect such as 
a dislocation, however, it can get far enough 
away from the nearest iron atom to reclaim 
its electron. If another hydrogen atom is 
present, they will combine to form a hydro-
gen molecule (H2), which is too large to move 
through the lattice and which pins the defect 
in place. Since dislocation movement is an es-
sential part of plastic deformation, this robs 
the material of plasticity and brittle fracture 
usually follows.

Getting rid of hydrogen is relatively easy, 
a low temperature ‘de-embrittlement’ treat-
ment, usually at around 150 to 180 °C for a 
few hours is quite sufficient. The hydrogen, 
even molecular hydrogen, diffuses out and 
the problem goes away. But it’s surprising how 
often that treatment is left out of the process 
– and broken bits, usually threaded fasten-
ers (again!) end up on my desk. Hydrogen 
embrittlement fractures are easy to identify 
under a scanning electron microscope, having 
very characteristic features.

One hydrogen embrittlement failure I en-

countered was in the compressor disc of a jet 
engine. When the engine surged and stopped 
and didn’t want to re-light, the aircraft crash-
landed and the airfield fire service put out 
the ensuing fire with foam. The problem was 
that the burning magnesium of the turbine 
compressor casing could, and did, strip the 
oxygen out of the water in the foam releasing 
atomic hydrogen, which first embrittled and 
then caused cracking in the high strength steel 
disc, which was being thermally shocked due 
to the contact with the same foam. 

The disc went on cracking long after it 
reached my desk. The pilot survived and had 
a grand-stand view of the proceedings from 
the relative safety of his parachute!

Another failure was in the rollers of a 
rock crusher, which lasted just ten hours in 
service. When impact tested, the material 
gave an absorbed energy of just 4.0 J. After 
de-embrittling at 200  °C for 24 hours, this 
improved to 29 J. Still not great, but accept-
ably better.

Hydrogen attack
Another hydrogen-caused problem is hy-
drogen attack or damage. Very different 
and much less common, it happens at high 
temperatures when molecular hydrogen, 
usually at high pressure, dissociates into 
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Apollo 13’s lunar landing was aborted after an 
oxygen tank in the service module failed two days 
into the mission. Courtesy: NASSA.

Maintenance critical to any responsible business 
Many organisations often see the process of 
pursuing maintenance as a must do rather 
than an opportunity. While the process of 
preserving maintenance regimes can often 
proof onerous, this does not have to be the 
case. South Africa’s engineering abilities 
remain world-class and delivering complex 
maintenance schedules can add value to 
any organisation and the community it 
operates in.

The maintenance process needs to be 
carefully planned for each individual plant 
or system. According to Andile Nqandela, 
MD of Brimis Engineering, while this 
often includes staff training or planned 
maintenance, it also needs to ensure that 
maintenance looks beyond survival tactics 

and ensures that as much uncertainty in 
operating systems is minimal. This applies 
to machinery and devices such as valves, 
but more importantly any human operators.

“In our current economic climate, cost 
cutting and return on investment (ROI) 
have become top of mind. The fact remains 
that maintenance has tangible benefits and 
can impact the bottom line,” says Nqandela. 
Brimis Engineering is a company that spe-
cialises in the fitment, maintenance and 
supply of valves, and has seen first-hand 
the necessity of risk-based maintenance of 
safety critical valves.

Brimis Engineering, technical director: 
Moeketsi Mpotu says that the Internet of 
Things (IoT) has opened up massive po-

tential in the valves, piping and associated 
accessories maintenance sector. Working 
with skilled engineers who understand 
the industry and have a local professional 
perspective makes possible the implementa-
tion of appropriate enabling technologies to 
ensure that the fourth industrial revolution 
doesn’t bypass the valve industry.

Brimis Engineering is working towards 
providing remote access for clients to wit-
ness valve testing and reduce any travel 
time for clients who usually attend testing. 
The valve test bench and lifting inspection 
divisions will allow for remote witnessing of 
certification and documenting of statutory 
calibration tests. This will reduce travel time 
for the client and third party inspectors, over 
and above the secure cloud storage of test 
and calibration certificates. q

the atomic form on contact with iron at high 
temperatures. The hydrogen atoms enter the 
steel surface and react with the carbon pres-
ent to form methane, which de-carburises the 
material and forms bubbles or micro-fissures. 
Both the presence of micro-fissures and the 
decarburisation cause a significant loss of 
strength, resulting in major problems in high 
temperature, high pressure vessels contain-
ing hydrogen, usually in the petrochemical 
industries.

Unlike hydrogen embrittlement, hydrogen 
attack is irreversible, the only cure is replace-
ment. It can be reduced, but not eliminated, 
by adding powerful carbide-forming alloying 
elements such as chromium or molybdenum.

Hydrogen attack can also occur in copper 
alloys. And in silver, too. I have seen this in cop-
per conductors on an electric arc furnace. If 
the materials, copper or silver, contain oxygen 

as oxides, the hydrogen will strip the oxygen 
out of the oxide, forming water. At elevated 
temperatures, this is steam, and forms voids 
in the same way that methane does in steels, 
with the same effect on properties. The cure? 
Using oxygen-free copper alloys.

There is a form of hydrogen problem I 
have never seen, but I’ve never worked in 
the nuclear fuel industry. It’s called ‘tritium 
bubbling’, where the hydrogen forms a fairly 
rare isotope called tritium (3H), which hap-
pens when the hydrogen in the material gains 
two extra neutrons in the nucleus when the 
material is exposed to a high neutron flux. 
The consequences are similar to those caused 
by hydrogen attack but it’s also radioactive. I 
hope you never see this problem either. 

Please note that the opinions expressed in 
this column are mine and mine alone.

timjcarterconsulting@gmail.com

www.comtest.co.za
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F
LSmidth is a leading global company 
focused on original design, manu-
facture, marketing and supply of 
equipment, products, services and 

solutions for the mining and cement indus-
tries. “Here in South Africa, we have three 
centres of excellence, each with its own 
specialisation: Krebs pumps, cyclones and 
valves, which operates out of our Stormill site 
in Roodepoort; FLSmidth Emalahleni, which 
specialises in underground feeders, apron 
feeders, mineral sizers and reclaim feeders; 
and the Supercenter in Delmas, which is our 
global centre of excellence in manufacturing, 
refurbishing and upgrading of vibrating equip-
ment, screens and associated wear parts and 
spares,” begins Kruger.

U n d e r p i n n i n g  t h e  i m p o r t a n c e  o f 
FLSmidth’s Delmas Supercenter to the com-
pany’s global parent, a further R100 million 
has been invested in the facility, underscoring 
the Group’s positive attitude to the future of 
mining in South Africa and the surrounding 
region. “It is still possible to invest in South 
Africa and to emerge successful,” Kruger says.

Originally inaugurated in April 2013 with 

Another R100-million investment in the FLSmidth Supercenter in Delmas, 
Mpumalanga, has set the South African facility up as the Group’s global centre 
of excellence for the manufacture and supply of vibrating equipment including 
dewatering screens and associated wear components and spares. MechChem Africa 
visited the facility and talks to Warren Walker, the Supercenter’s operations manager 
and Stephan Kruger, director of manufacturing and warehousing.

Locally manufactured, FLSmidth vibrating screens are designed for a minimum life of 10 years and built in 
strict accordance with the Australian AS 1554 Part 5 welding standard for vibrating equipment.

R100-million Supercenter investment 
sets up global centre of excellence

about half the space currently available, 
Kruger says the facility has been a “fantastic 
development” with excellent sector support 
from mining and cement customers. “From 
this facility, we have manufactured some 
massive pieces of equipment: We manufac-
tured one of the biggest (50 t) horizontal deck 
screens ever produced by FLSmidth and, in 
order to service these, we found we needed 
an expanded capability.

“South Africa’s heavy manufacturing sec-
tor has been shrinking rapidly in recent years 
so we thought it essential to establish our own 
capability. We needed larger capacity with 
new technologies to enable us to manufacture 
bigger and better products in more efficient 
ways,” he explains.

Completed in April 2019, the expanded 
Super center is already at full capacity. “Our 
economic cycle is perhaps a year or so behind 
the global market, but the timing of this invest-
ment, we believe, has been ideal. Within six 
months of finalising the expansion, we are al-
ready at full capacity and running double shifts. 
Almost every section of this factory is fully 
productive and we find ourselves positioned to 
compete more successfully in local and interna-
tional markets,” Kruger tells MechChem Africa.

At the starting point of the investment is a 

doubling of the workshop area and the instal-
lation of a 120 t lifting capacity with 11.5 m 
under hook. “This takes us into heavy fabri-
cation, which puts us among only a handful 
of local fabricators with this capability,” says 
Walker. “The FLSmidth vibrating screen range 
now includes proprietary screen media decks, 
which we took on following the Ludowici 
acquisition in 2012. To enable us to repair 
and refurbish FLSmidth screens, we have 
extended the workshop by 40 m and dropped 
the floor level to get the necessary crane 
height. We have also added a dedicated test 
facility for our vibrating equipment,” he says.

“Our philosophy is service driven and we 
strive to maintain the lowest possible total 
cost of ownership (TCO). FLSmidth vibrating 
equipment is typically 30 to 40% heavier than 
industry standard screens and designed for a 
minimum life of 10 years. For structural integ-
rity, they are built in strict accordance with the 
Australian AS 1554 Part 5 welding standard 
for vibrating equipment. These machines are 
subjected to a very high number of fatigue 
cycles and normal fatigue life will be exceeded 
within weeks. Close attention to the weld 
quality and the shape of the finished welds is 
necessary to eliminate the risk of premature 
failure,” Walker tells MechChem Africa.

“Because the premium screens are 30% 
heavier, the cost is on the higher side, so it 
becomes more difficult to grow the market 
share. A significant percentage of the in-
vestment has therefore gone into advanced 
manufacturing and machining equipment to 
raise productivity and minimise costs. We 
have installed various CNC machines and 
customised production lines to drive costs 
down,” he says. 

“FLSmidth’s Ludodeck uses the ‘Rolls 
Royce’ of screen panels, a 2.0×1.0 m polyure-
thane panel that is manufactured with a clip 
rail system to make it the easiest on the mar-
ket to install and maintain,” Walker suggests.

Turning attention to the manufacture of 
polyurethane screen panels, Kruger notes 
that this is a very cost competitive market. 
“These are consumable wear items so people 
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As the regional centre of excellence for the manufacture of vibrating equipment, 
FLSmidth also has local manufacturing capability for exciter gearboxes.

At its Delmas Supercenter, FLSmidth has installed a robot welding cell that can 
produce welded steel frames for its polyurethane screen panels in 30 seconds.

The Supercenter has modernised its polyurethane product line to make it sufficiently cost effective to 
service all sectors of the market, including the mid-tier mining sector.

look for the lowest cost option. This is particu-
larly acute in the mid-tier mining sector which 
doesn’t have large global backers underwrit-
ing its investments. 

“We have taken our polyurethane product 
line and modernised it to make it sufficiently 
cost effective that we can service all sectors of 
the market. We believe that the mid-tier min-
ing sector has been neglected in the past, and 
this investment will go a long way in rectifying 
that,” he predicts. 

The number of mining licenses being 
awarded to mid-tier mining companies is 
changing the industry in South Africa and 
North of our borders. “As an OEM, we are 
determined to create the infrastructure to 
better service this sector,” Kruger adds. 

Walker continues: “Polyurethane panels 
are high volume wear parts that need to be 
identical to each other. Each panel has a weld-
ed steel frame that is covered with polyure-
thane. It used to take a skilled welder about 
five minutes to weld the frame and a further 
three minutes for loading and unloading the 
jig. We have now installed a robot welding cell 
that can produce these frames in 30 seconds, 
giving us excellent productivity, repeatability 
and economies of scale,” he says.

“We used to have five welders doing this 
job, but we have now upskilled them for work 
in other areas, such as the fabrication of our 
Wedge Wire dewatering baskets,” he says. 

The Wedge Wire production machine uses 
stainless steel wire with a wedge profile. This 
is spiral welded and then flanged to form a 
basket, typically with ½  mm apertures to 
a 50 μm tolerance. These baskets are pre-
dominantly used for dewatering in the gold 
mining sector.

Describing refurbishment work, Walker 
notes that the Supercenter typically manu-
factures and installs replacement panels and 
side liners and, when necessary, refurbishes 
exciter gearboxes. “We are able to disas-
semble, assess and rebuild exciters to OEM 
specifications and we have our own exciter 
test bed to ensure that performance require-
ments are being met.”

With respect to new builds, Kruger notes 
that these are currently for export, most 
recently to Kazakhstan, Turkey and Norway. 

“As the regional centre of excellence for 
the manufacture of vibrating equipment, we 
have developed local manufacturing capa-
bilities for our exciter gearboxes and for the 
screens for Kazakhstan, which were locally 
manufactured in South Africa,” Walker re-
veals. Three double-deck horizontal screens 
with isolation frames and rolling frames have 
already been shipped to Kazakhstan and a fur-
ther four are currently being manufactured.

“We have total control over the design and 
manufacture of every component, which is a 
distinct advantage in that we can optimise the 
configuration of the screen, the exciters and 
the media panels to offer simplified operation 
with seamless panel replacements and equip-
ment servicing.

Kruger adds: “People say that low-cost 
imports are a threat to our business, but we 
are finding ways to compete from a quality 
and cost perspective with imports from any 
country in the world. In addition, we can still 
drive exports through our European offices 

and attract customers from remote and far-
away places such as Kazakhstan.”

Being a premium supplier, FLSmidth 
needs to invest in R&D and value engineering 
processes. “All over the world there are work-
shops that will pirate our products for supply 
into our own aftermarkets. We need to stay 
ahead of these counterfeiters by constantly 
improving our solutions, refining assembly 
procedures and simplifying maintenance,” 
says Kruger, adding that the South African op-
eration is continuously feeding ideas back to 
FLSmidth’s central R&D facility in Denmark.

“We at FLSmidth are very customer fo-
cused. As well as achieving lowest TCOs, we 
strive to improve availability, uptime, returns 
on investment and customer sustainability 
and profitability. This is at the heart of our 
business and, therefore, strategic investment 
is unlikely to stop,” concludes Kruger, adding 
that the Delmas Supercenter has already 
taken the decision to further invest in new 
equipment for the manufacture of polyure-
thane products, such as latest-generation 
rotor and stator technology to optimise the 
performance of its flotation cells. q



http://www.sew-eurodrive.co.za
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C
ustom engineered for individual 
application requirements, Weba 
Chute Systems is successfully 
moving materials in all commodity 

sectors worldwide. Managing director Mark 
Baller explains that the company has always 
had a systems approach to bulk solids han-
dling design and that this is the foundation of 
the company’s successes.

In-depth understanding of materials 
transfer and an insight into the differing op-
erational characteristics of individual plants 
allow this transfer system OEM to config-
ure solutions to suit particular application 
requirements.

“Our system uses a ‘supertube’, with a cas-
cade scenario where 95% of the material runs 
on material at the same time in a tumbling 
motion, creating a boundary layer rather than 
sliding down the chute,” says Baller. “Sliding 
particles cause extensive wear, while the 
tumbling or rolling motion created in Weba 
Chutes causes far less wear.”

The company has taken this innovation a 
step further by designing the internal angle of 
its transfer chutes to match the product with 
the belt speed. Baller explains that by doing 
this, the product degradation can be signifi-
cantly reduced or completely eliminated.

The Weba Chute System uses a stream-
lined scientific approach to the dynamics of 

Uncontrolled discharge of bulk materials is linked to increased 
material degradation which, in turn, affects final product quality 
and the bottom line. Weba Chute Systems has proved that correct 
design of transfer points reduces product degradation and in some 
cases, even eliminates it.

Leveraging technology backed by in-depth experience in transfer points
As part of a significant investment to im-
prove its processing facilities and enable the 
recovery of 40% of the gold that currently 
sits in its tailings as waste, a mining opera-
tion in Mexico called in Weba Chute Systems 
to conduct a thorough assessment on the 
functionality of existing chutes in the plant. 

Leveraging its in-depth knowledge of ma-
terial behaviour in chute systems, the OEM 
was tasked with establishing the feasibility 
of introducing filtered tailings at a rate of 
1200 tph onto the existing transfer system 
currently handling waste with a nominal size 
of 400 mm at a rate of 5000 tph. The feasibil-
ity assessment included the transfer of sedi-

mentary dry tailings, sedimentary filter cake, 
Breccia dry tailings and Breccia filter cake.

Alwin Nienaber, technical director at Weba, 
explains that while the intention is for the 
filtered tailings to be conveyed when the waste 
rock is available, it still means that the same 
chutes need to transfer additional material.

“Optimally, one should be able to assess 
a working transfer chute handling the actual 
material. However, in the case of a feasibility 
assessment this is not possible and we there-
fore started with a review of the test work 
and studies prepared by independent quali-
fied professional materials handling experts,” 
says Nienaber. “This was done by calibrating 

the material conditions and behaviour using 
the Discrete Element Method (DEM).”

Access to DEM software allows engi-
neers to predict bulk material flow patterns 
and flow rates as well as velocity patterns 
and dead zones within a transfer system. It 
also provides accurate information on par-
ticle distribution in segregation and blend-
ing and the impact forces on particles and 
boundary surfaces, showing wear patterns.

“The use of DEM allows our technical 
team to model the interaction between in-
dividual particles and boundaries and, in so 
doing, to accurately predict the bulk solids 
behaviour,” Nienaber concludes. q

Correct design of transfer points will greatly reduce material degradation.

Controlling material flow decreases material 
degradation. 

Controlling material flow onto the conveyor 
guarantees cost savings.

Weba Chute Systems eliminate 
material degradation

bulk materials handling 
– taking all aspects such 
as belt speed, belt width, 
material size, shape and throughput – into 
account. The custom design allows control of 
the direction, flow and velocity of a calculated 
volume and type of material in each individual 
application and, at the same time, drastically 
reduces dust.

“It is this absolute control of material while 
being transferred that eliminates degrada-
tion. However, designing transfer points to 
achieve this requires an in-depth understand-
ing of how material needs to be transferred, 
taking into account factors such as changes 
of direction and the impact during these 
changes,” says Baller.

“The geometry of the system should be 
such that material is moved through the chute 
system with gradual directional changes and 
controlled velocity. This minimises impacts 
that lead to material degradation and dust 
generation,” he says.

Discharge onto the conveyor system must 
be correctly controlled and be as close to 
the belt speed as possible. Controlling the 
transfer of material onto the conveyor belt 
guarantees increased cost savings as well 
as improved health and safety performance.

“Global best practice in Weba Chute 
Systems emphasises the incorporation of 

transfer chutes that have been designed and 
engineered to suit the specific application, 
with optimised plant design that considers 
each element within the process flow,” Baller 
concludes. q
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T
he TLT-Turbo fan for mechanical 
vapour recompression has been in 
development since 2012 when the 
first case studies were carried out. 

Following intensive discussions with clients, 
TLT-Turbo established that a need existed for 
low maintenance MVR fans. This was followed 
by four years of intensive research, product 
testing and consultations with clients. The 
first MVR fans were rolled out in 2016, and 
continual product improvement has remained 
a focus area for TLT-Turbo.

Integrating the latest ventilation tech-
nologies, the fan offers numerous advantages 
including performance efficiency, minimal 
maintenance and high reliability.

“MVR fans have been available on the mar-
ket for some time but instead of just following 
the trend, TLT-Turbo took time to ensure that 
it came to the market with a completely new, 
state-of-the-art MVR solution,” says Mario 
Schmidt, head of TLT-Turbo Global Vapour 
Fans business segment. 

According to Schmidt, the features of 
TLT-Turbo’s MVR fan – such as the lower 
maintenance requirements and the introduc-
tion of hybrid ceramic bearings – underscores 
the company’s commitment to developing 
products in close alignment to its clients and 
their needs, and also speaks to TLT-Turbo’s key 
objective for continual innovation.

Global ventilation fans and systems 
manufacturer TLT-Turbo GmbH has 
launched a new range of mechanical 
vapour recompression fans with ceramic 
hybrid bearings to provide a long 
operational lifespan.

A high efficiency will be achieved with an optimised impeller design.

The new TLT-Turbo fan for Mechanical Vapour Recompression.

Introducing next generation 
mechanical vapour recompression

“We continue to have on-going discus-
sions and feedback exchanges with our 
clients worldwide in order to continuously 
adapt and improve our MVR offering to their 
requirements.

“The implementation of hybrid ceramic 
bearings is a key differentiator of the TLT-
Turbo MVR fan,” says Schmidt, adding that 
clients are amazed by the possibility of a hy-
brid bearing operating at high speed without 
circulating oil.

“Conventional roller bearings do not 
provide the required support for operating 
the fan in a broad operational speed range 
without running into harmful resonance fre-
quencies (under critical operation).

“In the case of the TLT-
Turbo MVR fan, hybrid 
ceramic bearings mean 
significantly lower main-
tenance requirements and 
better operational perfor-
mance,” he explains.

The hybrid ceramic 
bearings used in TLT-Turbo 
MVR fans are life time 
greased and can be oper-
ated for up to 10 years 
without requiring mainte-
nance. To enhance this ben-
efit for clients, TLT-Turbo 
introduced an additional 
device to the fan’s design 

that allows for the bearing to be re-greased 
from the outside in order to further simplify 
maintenance and to increase the fan’s service 
life.

High motor speeds, a wide range of opti-
mised impellers and the allowance for high 
temperature and pressure increases comple-
ment the lifetime greased hybrid ceramic 
bearings to ensure that clients benefit from 
the enhanced performance and efficiency 
they have come to expect from TLT-Turbo 
products. These factors allow for operation 
of the fan below critical speed, which ensures 
reliability and safe operation.

The use of the hybrid bearings means no oil 
supply or oil pump is necessary, which means 
that no oil can contaminate the product. In 
addition to this, the fan features temperature 
and vibration monitoring. Remote monitoring 
of the bearing is also possible.

The TLT-Turbo MVR fan is suited to numer-
ous applications in the chemical, pharmaceu-
tical, waste water treatment, and organic 
natural product production industries as well 
as in the food and beverage process and manu-
facturing sectors.

“Overall, TLT-Turbo’s objective was to offer 
its clients a mechanical vapour recompression 
solution that would outperform what was 
currently available on the market. We have 
delivered a fan that requires less maintenance 
while providing high efficiency and reliability,” 
concludes Schmidt. q
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IR thermometer for the harshest environments 
The Fluke 64 MAX IR thermometer offers internal memory, unat-
tended monitoring, improved accuracy, increased battery life, and 
the precision needed to do the job accurately.

Designed and tested to survive a 3 m drop, the lightweight, 
compact infrared thermometer, available from Comtest, works in 
the harshest of environments, and applications include industrial 
maintenance, electrical and HVAC industries.

The Fluke 64 MAX IR features:
• Precise laser technology for accurate and repeatable 

measurements.
• Temperature accuracy up to ≥ 0 °C: ± 1 °C or ± 1% of reading. 

whichever is greater with 20:1 distance to spot ratio (64 max).
• Flashlight (64 max) and large, easy-to-read backlit LCD display 

for easy viewing even in dark environments.
• IP54 rated for extra protection against airborne contaminants.
• Set time and desired interval between measurements. Auto 

Capture will capture spot temperatures unattended (64 max).
• 99 data point logging (64 max).
• Displays the minimum, maximum or average temperature, or the 

difference between two measurements.
• Hi and Lo alarms for rapid display of 

measurements outside set limits.
• The 62 max+ has dual rotating lasers to 

help identify area to be measured. The 
measurement area is the spot between the 
dots (62 max and 64 max have 1). q

V
erasys offers customers in the 
light commercial market a flexible, 
one-source procurement solution, 
with advanced technology already 

embedded for the self-discovery of smart 
equipment. 

Suitable for single or multi-zone applica-
tions, the new controls system seamlessly 
connects to a vast range of smart enabled 
mechanical and electrical equipment, controls 
and sensors using wireless configurations. 
Verasys accomplishes this without any special 
programming tools.

The system will provide the required 
capabilities and secure data to deliver leading-
edge, end-to-end control technology, and will 
be able to take advantage of a new level of 
insight into building operations - providing 
facilities that better serve occupants.

Verasys equips contractors with a 
complete solution
Configurable controllers provide simple set-
tings for implementation; however, contrac-
tors have the option to change defaults to 
meet their requirements. Verasys empowers 
them to offer a complete bundled solution of 
smart equipment and controls that work with 

Johnson Controls has introduced a plug-and-play controls 
system that integrates heating, ventilation, air-conditioning 
and refrigeration (HVACR) equipment and controls. 

A Verasys screen.

Johnson Controls introduces plug-and-play 
controls system

third-party package 
equipment for greater 
application, flexibility 
and protection of ex-
isting investments.

Because the sys-
tem communicates 
using BACnet MSTP, 
Verasys integrates with 
Metasys or any third-party BACnet system. 
Contractors will also appreciate new op-
portunities to service equipment, thanks to 
optional fault detection and diagnostics that 
immediately deliver alarm notifications via 
email or text.

Unprecedented access to 
information
For building operators, Verasys provides 
unprecedented, remote access anytime, 
anywhere over a secure internet connec-
tion using PCs, smartphones and tablets. 
The controls system connects users to data 
streams from smart controls in rooftop units, 
fan coils, zone dampers, heat pumps, refrig-
eration systems, lighting panels and more. 
With real-time data, building operators can 
identify and troubleshoot issues remotely 

and take advantage of insightful solutions 
that deliver the quality and value their facili-
ties require.

Simple graphics provide fast access to 
information, enabling building operators to 
take advantage of a new level of insight into 
building operations. Immediate access to criti-
cal information ensures energy efficiency and 
lower operating costs throughout a building’s 
life cycle. Users can identify issues before they 
result in unplanned downtime, and equipment 
life is extended. The advanced level of control 
flexibility, including scheduling, alarming and 
setpoints, saves time, increases productivity 
and results in facilities that better serve oc-
cupants. q
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A
cid mine drainage (AMD) is an 
expensive problem and one that 
remains largely unresolved. Treat-
ment begins when acidic mine-

water is filtered to remove coarse particles 
and then neutralised with lime, which pre-
cipitates the dangerous heavy metals and 
neutralises the acidity. But the acid/base 
neutralisation reaction leaves the ‘treated’ 
solution contaminated with an excess of 
dissolved salts.

Of these, the worst and most difficult to 
deal with is sodium in the cation form (Na+). 
63% of South Africa’s fresh water is used for 
irrigation in agriculture and sodium contami-
nated water causes more devastation to our 
soils than all other dissolved substances put 
together.

Sodium ions attach themselves to clay 
particles in soil and are not readily removed. 
Once attached, the sodium ion hydrates 
and causes the clay to swell making the soil 
impervious to water and air. Without water 
and oxygen penetrating the soil, agricultural 
yields drop quickly and drastically, a far more 

Trailblazer Technologies’ John Bewsey is pioneering cost effective and potentially 
profitable ways of processing neutralised acid mine drainage (AMD) water, industrial 
wastewater and even underground ‘brakwater’. In this article, he describes his 
KNeW (Potassium Nitrate ex Waste) process, which relies on scalable ion exchange 
CSTR batteries with some value adding regeneration and post regeneration twists 
to transform dissolved contaminants into valuable fertilisers and industrial salts.

For treatment using the KNeW process, a twin line of stirred tank reactors (CSTRs) operate continuously, 
with the effluent water flowing from tank to tank. In the foreground is a ring of PLC controlled vessels for 
regenerating the resins: dilute nitric acid to regenerate the cation resin; and methanol for the anion resin.

The KNeW process: a profitable way 
of recovering salinated wastewater

serious long-term AMD associated problem 
than any other.

South Africa’s water scarcity affects food 
production far more than it does the potable 
water shortages in urban areas, yet many of 
the widely publicised AMD successes tend to 
focus on potable water quality, which is far too 
expensive for agriculture to consider using.

To put this argument into perspective, 
the daily off-take of the Rand Water Board 
is 5 000 Mℓ/day while all of the AMD arising 
across from mining activity is estimated to be 
about 350 Mℓ/day. To be putting a large and 
expensive effort into partially or completely 
cleaning AMD for drinking water purposes 
seems to be misguided, but it must usually be 
promoted as a revenue source to justify the 
viability of a particular process. It is far more 
important that AMD be brought to a quality 
suitable for agriculture and returned to our 
water courses for irrigation purposes than 
to be trying to supplement the lesser require-
ments of the city user.

Of utmost importance is that any process 
used to clarify AMD, as well as being able to 

remove the toxic heavy metals and, where 
applicable, residual radio-activity, is also able 
to substantially remove the sodium salts from 
any water being returned into our natural 
freshwater reservoirs.

The key focus of the KNeW process is, 
therefore, not only to desalinate wastewaters 
derived from AMD and other industrial waste-
water effluents, but to go on to remove and 
separate the dissolved salts into those that are 
valuable and the sodium salts, which are not.

Counter-current ion-exchange
The KNeW process is a wastewater treatment 
process that uses ion exchange resins to re-
move dissolved cations – such as sodium (Na+), 
calcium (Ca+2) and magnesium (Mg+2) – and an-
ions – including chloride (Cℓ-), sulphate (SO4

-2) 
and carbonate (CO3

-2). All dissolved ions can 
be removed from the effluent water leaving 
demineralised water to any required quality.

Ion exchange processes are usually oper-
ated in column batch style, which is limited 
to solutions containing up to a maximum of 
3 000 mg/ℓ of dissolved solids due to the large 
amount of rinse water used to regenerate the 
columns. In addition, there is a flow rate limit 
due to the high pressure drop and the process 
is impossible to make genuinely continuous. 
This makes these systems unsuitable for con-
tinuous high volume water treatment.

For treatment using the KNeW process, 
a twin line of stirred tank reactors (CSTRs) 
operate continuously, with the effluent water 
flowing from tank to tank, while the resins 
are pumped in the opposite direction. Both 
volume flow and the rate of demineralisation 
can be varied by either increasing or decreas-
ing the size or number of tanks in each side of 
the battery.

After passing through the catex and anex 
ion exchange resins, the water is deminer-
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Key advantages of KNeW
• Zero net operating costs and the pro-

cess usually shows a profit.
• Products from the regeneration are 

high-end fertilisers and feed-grade 
sodium chloride.

• Low electrical usage.
• Ease of operation – most of the plant 

is PLC operated.
• Minimal maintenance costs.
• Very little waste for disposal.
• Competitive capital cost.
• Ability to treat effluent with high 

inorganic contamination levels. 
• Plants can cater for high treatment 

rates of over 100 Mℓ/day.
• Start-up and shut-down procedures 

are simple and PLC operated.

Volume flow and the rate of demineralisation can be varied by either increasing 
or decreasing the size or number of ion exchange tanks in each side of the 
battery.

After precipitating out the multi charged cations, the residual sodium nitrate 
solution is mixed with an equimolal amount of potassium chloride and then 
evaporated. This causes the least soluble salt – sodium chloride – to crystallise 
out, leaving only the high-value potassium nitrate in the ‘waste’ cation 
regeneration solution.

alised, leaving the respective resins loaded 
with the dissolved cations and anions. The 
water is then treated and suitable for use, 
while the resins must then be regenerated 
before they can be used again.

The KNeW process
Dilute nitric acid is used to regenerate the 
cation resin, while an ammonia solution 
regenerates the anion. The nitrate-based 
regeneration solution is then treated with 
sodium carbonate, which causes all the mul-
ticharged cations (Ca+2 and Mg+2 for example) 
to precipitate. These are filtered out for use 
in agriculture as a soil ameliorant.

The residual sodium nitrate solution, 
which remains in solution, is mixed with an 
equimolal amount of potassium chloride and 
then evaporated, causing the least soluble salt 
– sodium chloride – to crystallise out. This is 
then separated from the cation regeneration 
solution to produce a pure and dry product 
for the animal feed industry.

The residual liquor is cooled to produce a 
pure crystalline potassium nitrate, which is 
separated and dried for use in horticulture as 
a primary fertilizer. Another option is to use 
vegetable ash, which has a very high potas-

sium carbonate content as a raw material to 
precipitate out the multicharged elements 
giving an even more economic route to the 
formation of potassium nitrate.

The anion regenerant solution is treated 
with methanol to precipitate ammonium 
sulphate. This is then dried and supplied to 
agriculture as another fertiliser. The residual 
liquor is treated with sodium hydroxide to 
recover the ammonia content for reuse and 
the remaining sodium chloride is recovered by 
evaporation and added to that derived from 
the cation regeneration part of the process.

From an economic perspective, the sale 
of the high-value potassium nitrate pays for 
the purchase of all the raw materials and the 
costs of operating the process, while leaving 
a reasonable profit. If the water produced can 
be sold – and this is not often the case – then 
additional profits can be realised. 

In comparison, reverse osmosis requires 
considerably more power and is expensive to 
operate and, unless it can be simply pumped 
back out to sea, it does not offer solutions 
for the concentrated brine problem for 
inland installations. The KNeW process can 
successfully remove all dissolved salts and 
convert them into beneficial raw materials 

for agriculture and industry while delivering 
suitable and affordable water for agricultural 
irrigation.

All of the costs of the operation can be 
covered, very little power is needed and 
much needed jobs in the chemicals processing 
industry can be created. q
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V
eolia Water Technologies’ goal for 
South Africa’s wastewater treat-
ment facilities with suitable COD 
effluent conditions is to help these 

plants become 100% energy self-sufficient by 
utilising their waste as an energy source. In 
addition to the obvious advantages this will 
bring to operating and waste disposal costs, it 
will also help reduce energy demand on South 
Africa’s national power grid, and, by extension, 
reduce requirements for coal-based energy, 
thereby lowering carbon emissions.

The science behind one of the key technol-
ogies of such plants is simple: use anaerobic 
biological digestion to compost organic mat-
ter that produces biogas (mostly methane), 
which is then harvested and used as a fuel 
for the plant’s heating and cogeneration 
requirements. 

The circular economy needs a commercially viable technology base capable of 
transforming and reprocessing waste into usable products and resources. Veolia 
Water Technologies’ Chris Braybrooke discusses the strategic importance of 
anaerobic digestion, a tried-and-tested technology family in the sewage and effluent 
treatment space.

Veolia’s Biolbulk Completely Stirred Tank Reactor (CSTR) is used by Distell to treat effluent and harvest biogas for use as a fuel.

Technologies of the circular economy: 
Anaerobic digestion

Such systems have been installed or are 
being piloted by Veolia South Africa for com-
panies in the food and beverage and municipal 
sectors, including Distell and the Ethekwini 
Municipality respectively. 

Effluent treatment applications in biofuels, 
chemical processing, pharmaceutical and pulp 
and paper are also key industries that could 
utilise anaerobic digestion to optimise their 
treatment requirements, and achieve greater 
energy self-sufficiency.

Veolia Water Technologies covers the 
complete range of anaerobic digestion appli-
cations with specialised technology solutions:
• Anaerobic wastewater treatment

Veolia’s Memthane® Anaerobic Membrane 
Bioreactor is designed for treating high-
strength effluents such as high concentra-
tion streams (up to 250 000 ppm), ethanol 

waste, fat, oil and grease streams, starch 
slurries and high COD chemical applica-
tions. Memthane® is being used to achieve 
up to 100% energy and heat requirements 
in applications such as distilleries through 
biogas production, while efficiently treat-
ing complex compounds and reducing 
disposal costs.

• Completely Stirred Tank Reactor (CSTR)
For industrial effluents with significantly 
high amounts of suspended solids, Veolia 
manufactures the Biobulk CSTR, the 
anaerobic equivalent to the conventional 
activated sludge digestion system. This 
solution is used by Distell to lower the 
COD load in the outfall to the Stellenbosch 
Municipality, harvest the energy in the 
wastewater for reuse and lower the overall 
cost of effluent treatment.

• Upflow Anaerobic Sludge Blanket (UASB)
Veolia’s Upthane™ UASB treatment sys-
tem has been used to develop over 500 
energy-neutral sewage treatment plants 
– and other low-strength wastewater 
applications – across the world utilising 
anaerobic microorganisms. The biogas 
contains approximately 75% methane and 
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Trickling filter technology for Ngwenya Lodge
Veolia Water Technologies South Africa sup-
plied a 400 m³/day civil-based sewage treat-
ment plant that uses trickling filter technol-
ogy to treat sewage water at the Ngwenya 
Lodge in Komatipoort, Mpumalanga.

“Our sewage treatment plants and 
trickling filter technology treat sewage 
to RSA General Standards for Discharge”, 
says Veolia Water Technologies’ business 
development manager, Vashlin Govender. 
“Just a single package plant can treat do-
mestic sewage for up to 4 000 residents”. 

Veolia’s civil-based sewage treatment 
plants are easy to install 
and commission, making 
them ideal for remote 
locations. The technol-
ogy is simple, so automa-
tion and control require-
ments can be kept to a 
minimum, which allows 
for a reliable and robust 
solution that requires no 
skilled operators to oper-
ate the plant.

Fully containerised 
sewage treatment plants 
with trickling filter tech-
nology are rapidly becoming vital for the 
African tourism industry. Trickling filter 
technology can accommodate large fluc-

tuations in quality and volume of inflow, 
including shock loads. The system also re-
duces sludge production to approximately 

a third of its original volume.
Trickling filter plants are compact; 

reduce odour; improve water colour; and 
can be designed to meet client specific 
discharge requirements. In addition to 
being affordable and robust, the tech-
nology is simple and reliable; requires 
minimal maintenance and lower energy 
input; allows flexibility of effluent load; 
and systems recover faster after power 
outages. q

Memthane® combines anaerobic biological wastewater treatment and ultrafiltration in a single process 
that is ideal for high-strength wastewaters resulting in crystal clear effluents.

Above: Veolia’s 400 m3/day civil-based sewage 
treatment plant.

Right: Veolia’s trickling filter system technology.

can be used to provide the energy needs 
of the entire WWTP in a combined heat 
and power unit.

• Completing Veolia’s anaerobic treat-
ment range are its Integrated Fixed Film 
Activated Sludge System (AnoxKaldnex™ 
Hybas™); Moving Bed Biofilm Modular 
Reactor (AnoxKaldnes™ Z – MBBR); 
and Expanded Granular Sludge Blanket 
(Biobed®) systems.

This family of treatment technologies is as-
sisting the wastewater treatment industry to 
become a pioneer of the circular economy ap-
proach in South Africa’s modern cities, where 
wastewater treatment plants produce their 
own energy and minimise their solid waste. 
With greater treatment efficiency, circular 
energy requirements and reduced demands 
on bulk electricity, these plants will be key 
assets in our sustainable future.

Creating syngas from sludge
Veolia’s Research & Development team in 
France is currently experimenting with a new 
tiered gasification technology to transform 
sewage sludge into energy-rich synthesis gas. 
In gasifying sewage sludge using a mixture of 
steam and oxygen at 700° – 1 000°C, results 

to date have demonstrated the technical 
feasibility of the process by producing a high 

energy potential gas, rich in hydrogen and 
methane. q
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“T
rends such as the Industrial 
Internet of Things (IIoT), cloud 
computing and ‘edge’ control 
are emerging as technology 

engines that present cost-effective options 
for modernising operations,” says Jacques 
Squire, water and wastewater segment leader 
at Schneider Electric South Africa.

It is estimated that in South Africa almost 
50% of existing wastewater treatment 
infrastructures function inadequately and 
are in need of some form of intervention. 
As water systems’ physical assets age, the 
cost of maintenance rises exponentially, and 
instances of downtime increase in frequency. 
Maintenance is often performed in a reactive 
mode once equipment breaks down and, in 
these instances, stress levels are high, pro-
ductivity is lost and costs accelerate.

“These plants depend heavily on a pool of 
experienced workers to ensure that opera-
tions are run efficiently, safely and securely; 
generating high quality output in a manner 
that adheres to regulations,” says Squire.

Squire notes that ageing facilities are not 
the only problem. More than 38% of utility 
employees will be eligible to retire within the 
next decade, she says, and the expertise they 
have nurtured over the years will disappear.

Key plant processes within water and wastewater operations can now be digitised, 
generating 20-40% in cost savings. This is good news, especially for an industry 
under pressure to lower operating expenditure and manage an ageing workforce. 

Digitisation of water 
processes saves 
almost 40% 
in costs

Workforce considerations
The combination of an ageing workforce and 
ageing infrastructure, along with current 
cost control measures, means that these is-
sues need to be addressed quickly. Workers 
should be supported with tools that enable 
them to make better operational decisions. 
Fortunately, new technology trends, such as 
IIoT and artificial intelligence (AI), present 
themselves as opportunities for the industry 
to reinvent itself. Proper implementation of 
digitised solutions can address operational 
costs and some key workforce evolution issues.

The technologies can enhance knowledge 
retention and provide more flexibility when 
managing a changing workforce; another 
crucial part of the modernisation puzzle that 
requires careful consideration.

Digital technologies will be key for attract-
ing and training new workers and such tools 
also enhance the ability of the plant to capture 
the knowledge of more experienced workers 
so it can be shared with the new generation 
of incoming workers.

Upgrades reduce capex worries
Few municipalities have the funds to engineer 
wholesale infrastructure improvements. 
Fortunately, many of the new technologies 

are designed to operate within open architec-
tures, which allows for easy ‘snap on’ upgrades 
to existing infrastructures. This avoids the 
need to ‘rip and replace’ in order to modernise 
and achieve the corresponding operational 
benefits. Using fully integrated SCADA and 
Telemetry systems, remote sites with limited 
internet signal can be connected reliably. 

An example is the Anglian Water company 
in the east of England, which covers a geo-
graphical radius of 16 100 kilometres, 12 000 
remote stations and 630 000 telemetry data 
points. The company had 25 years of data, dat-
ing from the time a system was installed in the 
1970s. In order to complete its modernisation 
project successfully, it needed to migrate this 
data and integrate it with existing systems, 
while maintaining operations. It has achieved 
a leakage rate at 4.97 m3/km/day; one of the 
lowest levels in the UK.

Workforce mobility technologies that 
use mobile Human Machine Interface (HMI) 
technologies, such as smartphones, tablets, 
portable wireless devices and wearables are 
also expanding capabilities and improving 
operator experience. Australia’s Yarra Valley 
Water company saved 80% in external sup-
port costs, and reduced faults by 66% thanks 
to its SCADA system and mobile data access.

“At Schneider Electric South Africa, we 
look forward to sharing our global knowledge 
and local expertise with water and wastewa-
ter operations around the country,” Squire 
concludes. q
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B
osch Projects was appointed to carry out multi-disciplinary 
designs, implementation and construction management 
for the Malukazi Bulk Sewer Infrastructure Scheme (a sub-
project of the Provision of Water and Sanitation Services to 

Human Settlements – Sanitation Phase 3). 
The bulk sewer scheme included the construction of bulk sewer 

gravity mains, a sewer pump station, sewer rising main, communal 
ablution facilities with associated water, and sewer reticulation, which 
connected into the adjacent Lower Malukazi Phase 1 catchment area. 
“The project, which commenced in August 2016, provides a basic level 
of water and sanitation to the previously non-serviced area.

Civil design for the project encompassed the pump station design 
review; the design of a temporary pump station; bulk and reticulation 
sewer infrastructure; roads and stormwater rehabilitation; and the 
environmental management of water course. 

Electrical and mechanical components included pump and associ-
ated pipework design; ventilation design; lighting and electrical supply; 
lightning protection and telemetry.

“Bosch Projects was also responsible for the coordination man-
agement of sub-specialists, including mechanical; ventilation; fire; 
geotechnical; electrical; and roads and earthing contractors,” says 
project manager, Manditha Jamuna.

One of the challenges the project faced was constructing the pump 
station in excessive ground water conditions. The base of the concrete 
superstructure of the pump station was partially completed in a previ-
ous phase of the Sanitation Project. Excessive ground water ingress 
had to be controlled and managed by continuous pumping out of the 
18 m deep excavation during construction. Geotechnical intervention 
was required to ensure stability of the excavated area.

Complexity of the project was increased as a temporary pump sta-
tion – designed to service communal ablution facilities in the interim 
– was operational during construction of the main pump station. The 
temporary pump station was then converted into the overflow chamber 
of the pump station.

Despite numerous challenges the project was completed within 
budget and to the highest quality standards. Bosch Projects offers solu-
tions in diverse sectors throughout southern Africa, including energy 
and industrial plants, water and wastewater, roads, land and building 
developments, as well as sugar and agriculture, ports and terminals. q

Bosch Projects has recently completed a R32 million bulk 
sewer infrastructure project, south of Durban, for the 
eThekwini Water and Sanitation Division.

Aerial view of Malukazi pump station.

eThekwini bulk sewer 
project completed

www.endress.com
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I
nfrastructure delivery company AECOM 
has extensive expertise in water resource 
management. Its specialists analyse the 
impact of potential strategies, ranging 

from ecological to regulatory and socio-
economic, as well as from the standpoint of 

With falling dam levels because of low rainfall, and a planned shutdown of 
the Lesotho Highlands Water Project (LHWP) tunnel system for inspection and 
maintenance, the City of Johannesburg has implemented Stage 2 water restrictions, 
as the ongoing heat wave pushes water consumption to a record high.

Hanine van Deventer (Pr Eng), Senior Engineer, 
Water, Africa at AECOM.

AECOM integrates science and management, 
delivering the most targeted solutions possible.

AECOM water resilience project at Paramount 
Place, Claremont.

AECOM water resilience project at The District, 
Woodstock.

Public, private sector must collaborate 
in face of Joburg water crisis

engineering feasibility. By applying adaptive 
management principles in the planning and 
design process, AECOM integrates science 
and management, delivering the most tar-
geted solutions possible.

During the ‘Day Zero’ crisis in October 
2017, AECOM was approached by a number 
of private companies to provide professional 
services to improve resilience to water-supply 
interruptions. The City of Cape Town had 
predicted it would effectively run out of water 
by March 2018.

“Cape Town had a water crisis, and its 
experiences and successes must be shared,” 
says Hanine van Deventer, senior engineer: 
water AECOM Africa. “It was a case where 
public and private entities had to collaborate 
in order to better manage water.”

A registered professional civil engineer 
with 15 years’ experience in the civil engineer-
ing industry, van Deventer manages water 
projects for AECOM. She explains that private 
property owners can become more resilient 
against water-stress conditions by reviewing 
their commercial and insurance obligations in 
terms of maintaining water supply; reducing 
their overall water dependency and consump-
tion; familiarising themselves with national 
and provincial legislation; engaging with a 
local Water Service Authority (WSA) and even 
considering local private-public partnerships 
into develop alternative water sources.

“Early stakeholder engagement can clarify 
many uncertainties, and expedite procedures 
to establish a realistic and viable resilience 
plan,” van Deventer argues. “It is imperative 
for WSAs to review the security, contribution, 
and sensitivity of their water resources with 
respect to drought conditions. Importantly, 
this includes pollution-control measures in 
terms of acid mine drainage, wastewater, and 
poorly-treated effluent.”

WSAs also need to have a realistic water 
resiliency plan that must be communicated 
properly to the public to facilitate its imple-
mentation. The capability and readiness of 
bulk water infrastructure to operate intermit-
tently at reduced flows and/or pressures must 
be assessed, hand-in-hand with contingency 
plans and interventions to reduce or control 
non-revenue water.

Ease-of-access to all legislative regulations 
that govern and facilitate water use for end 
users is vital. Here WSAs need to provide ap-
propriate guidelines to ensure that technical 
and public leaders understand where and how 
to direct and facilitate any queries. Bylaws 
must be sufficiently flexible for the needs 
of the private sector, including well-defined 
emergency conditions that may have to be 
accommodated.

Responsibilities, delegations of authority, 
and decision-making forums in the national, 
provincial, and managerial governance envi-
ronments under which all WSAs operate must 
be clearly defined and understood to avoid 
any conflicts in attending to water manage-
ment issues during water-stress periods. 
These forums should be vertically and hori-
zontally aligned to adjacent and related gov-
ernance and management structures – such 
as environmental, procurement, agriculture, 
and sanitation, among others.

WSAs have to reach out and educate the 
various end users in different spheres such as 
industrial, commercial and retail, government 
entities, and schools. They must facilitate 
stakeholder forums and partner with end users 
in developing their water resiliency measures. 
Here different media, including social media 
platforms and radio campaigns, can be used 
to keep the public and end users up-to-date.

A cash flow and commercial strategy 
for water restrictions must also be imple-
mented, as the revenue stream for WSAs 
literally dries up when the water supply 
reduces, though overhead and maintenance 
costs could increase potentially. Here options 
for public-private partnership opportunities 
within stakeholder forums can be considered. 
Bulk water users can be given incentives to 
increase their resiliency and reduce their de-
pendency on WSAs during water-stress times.

“South Africa is a water-scarce country. 
We need to evolve accordingly, and manage 
water wisely. Everyone must work together 
to improve our state of water resilience,” van 
Deventer concludes. q
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T
he Council for Scientific and Indus-
trial Research (CSIR) is working 
with the community of Stinkwater in 
Hammanskraal to improve the qual-

ity of ground and surface water in the area.
The organisation recently shared some of 

its findings at a media briefing held in Pretoria. 
The three-year research project was aimed 
at investigating the health risks untreated 
groundwater pose to the user community, and 
explored potential interventions.

“People need clean water for consumption, 
to irrigate, and for their livestock; yet water 
is a luxury many do not have access to,” says 
CSIR senior scientist and laboratory manager, 
Wouter le Roux. 

The community of Stinkwater has no ac-
cess to piped water distributions and relies 
on water delivered by municipal trucks. Often, 
this is not enough. Le Roux explains that the 

community has found its own solution to ac-
cessing water through hand dug wells. This 
untreated water is then used by the com-
munity, exposing them to various health risks.

A total of 144 water samples were col-
lected over a two-year period over the wet 
and dry seasons, and the majority of samples 
were taken from hand-dug wells. The study 
found that fluoride exceeded the drinking wa-
ter standard in 9% of samples [max 3.6 mg/ℓ] 
and nitrate exceeded the drinking water 
standard in 87% of samples [Avg 23.1 mg/ℓ]. 
Escherichia coli bacteria, which is used as an 
indicator of faecal pollution was also detected 
in the majority of samples.

Le Roux says the CSIR was looking at ways 
to use nano-engineered clays and plants to 
remove nitrate from the water, rendering it 
safer for consumption.

He says the South African National 

The community of Stinkwater has no access to piped water 
and relies solely on municipal trucks for the delivery of water, 
which is often insufficient. The CSIR’s Wouter le Roux explains 
the health risks involved in the community’s alternative.

Improving quality of groundwater 
for community of Stinkwater

Standard specifies that drinking water should 
not contain more than 11 mg/ℓ nitrate (mea-
sured as N03-N).

“Nitrate can occur naturally in surface and 
groundwater at a level that does not generally 
cause health problems. Groundwater can be 
contaminated with nitrate that comes from 
fertilisers, septic systems, animal feedlots, 
industrial waste, and food processing waste,” 
says Le Roux.

In the study, the average nitrate con-
centration was found to be 23.1  mg/ℓ . 
Comparing this to water resources else-
where in the world, in the USA 6-21% of 
wells exceed 10  mg/ℓ nitrate (as N03-N), 
in European groundwater was found to be 
4  mg/ℓ (1992-2012), in India (rural areas) 
the average nitrate levels exceed 10 mg/ℓ 
in drinking water and 50% of public-supply 
wells had nitrate at levels above the 10 mg/ℓ 
safe level (some even exceeded 100 mg/ℓ) in 
the Gaza strip in Palestine. 

“Most researchers agree that water 
containing nitrate at concentrations that are 
above the 10 mg/ℓ safe level is not safe for 
human consumption because there is a risk 
of adverse health effects like methaemo-
globinaemia. Drinking water should also not 
contain any E. coli bacteria, as this suggests 
that there is a risk of diarrheal diseases,” Le 
Roux concludes. q

www.zestweg.com
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BMG’s Food & Beverage Expo, held on 19 and 20 September 2019 at the 
BMG World distribution and engineering facility, has been voted a great 
success, with highlights of the event including guest speaker, Linda Jackson, 
director of Food Focus.

 Tsubaki roller chain.
“L

inda Jackson stressed the im-
portance of being familiar with 
the latest standards for equip-
ment in the food and beverage 

Hytec opens branch in Sasolburg
Hytec South Africa recently opened its first 

branch in the Free State, and hosted an Open 

Day to showcase its new state-of-the-art facil-

ity and service offering in the region. 

With a large stockholding and service and 

repair equipment, the Sasolburg branch is 

strategically located close to key customers in 

the area, and will enable Hytec South Africa to 

shorten lead times for local clients.

“With our branch located so close to the 

Group’s main repair and service facility at the 

Rexroth HUBB in Kempton Park, we are able 

to attend to all customers’ needs in no time,” 

says Hytec Sasolburg manager, Pieter Boshoff.

Commenting on the Open Day, Boshoff 

said it was very special as it showcased the 

branch’s local capabilities to key customers 

and stakeholders. www.hytecgroup.co.za 

BMG’s Light Materials Handling division supplies and supports a comprehensive range of belting products suit-
able for the food processing, bottling and packaging sectors.

Guest speaker, Linda Jackson, addressing attendees at BMG’s Food & Beverage Expo.

BMG’s Food & Beverage Expo a success

sector,” said Mark Barbour, group product 
& sales manager, BMG.

“It is critical that equipment suppliers 
to the industry understand the complex-

ity of food production environments and 
have a thorough understanding of the key 
processes necessary to achieve stringent 
food safety requirements, by avoiding 
contamination risks.”

The two-day expo was the ideal forum 
for the BMG team to collaborate with 
industry leaders and to network with 
customers. It focused on recent changes in 
legislation, including R638 for regulations 
governing general hygiene requirements 
for food premises, the transport of food, 
and related matters

“The event concentrated on the impor-
tance of investing in the correct equipment 
to prevent food safety hazards; what the 
risks of food safety are and what food 
safety auditors look at when they audit 
equipment,” Barbour added.

On display were BMG systems and 
components that assist manufacturers 
and end-users to achieve compliance with 
new specifications and deliver on food 
safety, environmental and energy-efficient 
initiatives.

These included power transmission 
components, light materials handling and 
belting products, gearboxes, motors and 
variable speed drives (VSDs), seals and 
bearings, valves, tools and equipment, as 
well as fasteners, lubricants and mainte-
nance chemicals.

The show highlighted the company’s 
extensive range of engineering compo-
nents and expertise, and also focused 
on how BMG integrates its vast product 
range and extensive technical services 
into tangible operational efficiencies in 
the food and beverage sector.

“The company’s solutions for the 
food and beverage sector extend from 
processing – where raw ingredients are 
transformed – to packaging, where prod-
ucts are enclosed and protected for safe 
distribution.

“In addition to biannual industrial ex-
pos held at BMG World, BMG will follow 
this food and beverage expo with other 
specialist industry events, including water 
and wastewater, power generation and 
mining,” Barbour concluded. q

The Hytec Sasolburg team.
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As a leading electrical control panel manu-
facturer, WEG Automation Africa stays 
at the cutting edge of innovation through 
its research and development driven ap-
proach which sees continuous product 
improvement setting benchmarks within 
the industry sector.

The company, previously known as 
Shaw Controls, is part of the Zest WEG 
Group which is, in turn, owned by Brazil-
based WEG Group. 

According to Tyrone Willemse, busi-
ness development manager – projects and 
contracts at WEG Automation Africa, the 
focus throughout the process is on safety 
and quality as well as local manufacturing 
capability. The company manufactures a 
range of low voltage (LV) and medium volt-
age (MV) electrical switchgear as well as 
LV fixed and withdrawable motor control 
centres (MCCs). 

“Our fixed pattern boards have three 
configurations – front entry, back entry 
and back-to-back,” Willemse explains. “We 
can supply these in top or bottom busbar, 
or cable supply entry, to suit the cus-
tomer’s glanding and entry preferences.”

WEG Automation Africa’s latest family 
of fixed pattern boards is internally arc 
classified at the highest level – Class C in 
accordance with IEC 61641 guidelines. 

Willemse says this makes it possible to 
conduct an assessment and repair of the 
board after a flash and it can then be re-
turned to temporary use after a dielectric 
test, to minimise unscheduled downtime. 
He notes that the IEC61641 guideline is 
starting to be introduced into LV designs 
to enhance safety. 

“The fully withdrawable MCC option 
offers the major advantage that operators 
do not work on a live board in front of the 
bucket,” he says. “This allows the techni-
cian to take the bucket out and move it to 
a safe environment before working on it.”

Significantly, WEG Automation Africa 
has introduced a new, fully-withdrawable 
MCC compliant with both IEC61439 
and IEC61641 guidelines. While initially 
sourced from WEG’s manufacturing facili-
ties in Brazil, the model is being considered 

Doors being installed on a Motor Control 
Centre manufactured by WEG Automation 
Africa using Aluzinc.

Local panel manufacturer stays at the 
leading edge

for local build.
With the use of Solidworks modelling 

computer-aided design and engineering 
software, the MCC chassis is pre-punched 
to reduce wiring time. All digital compo-
nents are loaded onto the system and 
carefully placed in the design of MCCs, so 
equipment can be assembled and repli-
cated to the highest standards.

“Our closed-loop project planning and 
control system also contributes to ensur-
ing optimal efficiencies in the manufactur-
ing line, saving both time and money for 
our customers,” Willemse says.

The availability of Aluzinc instead of 
mild steel for the panel shells is an added 
advantage to the standard range of pan-
els. This assists with the continuity of the 
earthing system and is corrosion-resistant, 
adding to its safety.

WEG Automation Africa’s extensive 
facilities at Robertsham in Gauteng also 
manufacture a variety of supplementary 
equipment for use on process and other 
plants. These range from custom-designed 
PLC panels, standalone starter panels, 
junction boxes, remote isolator panels and 
control desks. Panels are designed and 
produced for indoor and outdoor appli-
cations, whether skid-mounted, in a sub-
station, in a container, or in a prefabricated 
room or specially constructed E-house. 

www.zestweg.com

ASGLAFORM produces 
composite parts on 
Schuler line
Production has started on a 2  500 metric ton 
upstroke short-stroke press from Schuler.

With the new line, the systems solutions pro-
vider will produce prototypes for suppliers and 
development service providers in the automotive 
industry, as well as fibre-reinforced plastics such 
as SMC, GMT and LWRT in small batches.

“These can be used to cover inconvenient pro-
duction lot sizes of niche products in subcontract 
for series suppliers, or to temporarily compensate 
for undercapacities of manufacturers already 
established on the market,” says project manager 
Thomas Weidhaas. 

ASGLAFORM is a subsidiary of ASGLAWO 
technofibre® GmbH, an internationally active 
producer and service provider in the field of in-
novative insulation and reinforcement fabrics.

Weidhaas explains that there were a number 
of technical reasons to use Schuler. “In the pro-
duction of composite parts, in addition to a high 
press force, short pressure build-up times are 
of particular importance. The Schuler machine 
provides its full press force of 2  500 tons after 
just 0.14 seconds,” he says.

An internal cavity pressure of 250 to 300 bars 
ensures the plastic is distributed optimally 
throughout the die. For example, a five-millimetre 
thick semi-finished product for an underbody 
panelling is compressed to two millimetres in 
the final part. Since the system can build up the 
pressure fast enough, there is no danger that the 
semi-finished product in the die will cease to flow 
before it has taken its final form.

“We need the parallelism control to tilt the 
die,” continues  Weidhaas. “A tilt of just half a 
millimetre per metre ensures that a targeted 
flow of the plastic is generated in the die and that 
correspondingly better component surfaces can 
be achieved”.

The design-related low height of 4.80  m 
above ground was, according to the graduate 
engineer, an important argument for the upstroke 
short-stroke press. “This allowed us to build the 
production hall lower. Consequent to that and a 
positive side effect is, because the hydraulic units 
are located in the basement, the noise is reduced,” 
Weidhass concludes.

www.schulergroup.com

www.wearcheck.co.za
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By adapting one of its X-ray fluorescence 
(XRF) diamond sorting range of machines, 
De Beers Group Technology has created 
a secure and efficient sorting solution for 
emeralds.

According to Gordon Taylor, De Beers 
Group technology head, the company’s 
sorting technologies have been applied to 
a range of minerals apart from diamonds, 
from gemstones such as rubies to lower 
value commodities like manganese and 
coal. 

“We are always on the look-out for new 
applications for our sorting equipment, 
which also employ X-ray luminescence, 

Importance of body worn cameras in the workplace
More and more South Africans are hiring se-
curity guards as an additional form of security 
for their homes, businesses and industrial/
agricultural properties from theft and vandal-
ism. However, the perception exists that the 
security guards may collude with criminals.

One of the methods to overcome this, 
explains Jacki Condon, managing director of 
Apache Security Services, is having security 
guards wear body worn cameras.

These cameras capture and stream ac-
curate footage of live incidents for fast re-
sponse. While criminal activity can be caught 

on camera, these surveillance devices offer 
an added benefit; security guards wearing 
body worn cameras are aware their conduct 
is being monitored, increasing productivity 
and limiting unsavoury behaviour.  

At an organisational level, security guards 
with body worn cameras help to reduce 
the threat of external and internal threats. 
“Internal theft and fraud are huge contribu-
tors to business losses. Body worn cameras 
serve multiple purposes within this sphere 
such as eliminating the “he said, she said” 
argument, thereby equipping employers to 
take appropriate action. This, in turn, helps 
to improve health and safety compliance and 
maintenance,” says Condon. 

Body worn cameras also aid in em-
ployee time tracking as employers can 
monitor if employees are sleeping on duty, 
while more closely evaluating when em-
ployees clock in and out. The reliability of 

incident reports is also improved. 
Condon advises that choosing the correct 

device for the correct function will further 
increase the efficacy of security service. 
“Knowing which devices to use and how 
to use them are vital for effective security 
management. For instance, while our officers 
are on duty, they are equipped with infrared 
night vision, 110-degree lenses, PTT radio 
integration, 16GB cameras, and 1080P vid-
eos. This ensures that they are able to keep 
an eye on everything – even in the dark,” 
continues Condon.

“Body worn cameras have a wide range 
of benefits both for individuals and for 
businesses. To us, the greatest benefit is 
that body worn cameras helps to prevent 
collusion while maintaining the safety and 
security of the business, its assets and its 
staff,” concludes Condon.

www.apachesecurity.co.za

Emerald project benefits from versatile diamond sorting technology
X-ray transmission, laser, magnetics and 
ultra-violet technologies,” says Taylor. 
“We were excited by the opportunity to 
collaborate with Magnum Mining and 
Exploration on its Gravelotte emerald 
project in Limpopo province.”

In its trial mining and processing 
phase, Gravelotte has been gathering 
data to confirm the historic grades previ-
ously recovered at the Gravelotte project. 
Operating for much of the 20th century, 
total recorded production from this area 
was estimated at nearly 113 million carats. 
In the 1960s it was reportedly the world’s 
largest emerald mine of its kind, employing 
over 400 sorters.

General manager of operations at 
Gravelotte, Wessel Marais, says that the 
traditional manual method of sorting car-
ried an associated security risk and also 
led to recoveries that were not optimum. 

“Various mechanical sorting options 
are available on the market today,” say-
sMarais, “and Magnum approached De 
Beers Group Technology to determine 
whether its diamond sorting technology 
could be adapted to emerald sorting.”

The testing of samples provided by 
Magnum was highly successful. This led to 
Magnum leasing an XRF machine from De 
Beers Group Technology for the duration 
of the trial mining, where the results to 
date have been very encouraging.

“With the machines now deployed in 
the operational environment, research 
and development work is continuing 
in conjunction with De Beers Group 

De Beers Group Technology diamond 
X-ray sorter applied in an emerald sorting 
application.

Technology to refine the process,” says 
Marais. 

With its high recoveries and with 
excellent processing security, the De 
Beers Group Technology emerald sort-
ing machine can make a potentially 
significant contribution to the success of 
the Gravelotte operation. The project aims 
to reach a target of around three million 
carats a year as its initial production rate.

Before run-of-mine material reaches 
the De Beers Group Technology XRF 
machine, it is crushed to -30 mm and put 
through a trommel screen for cleaning 
and further size reduction. After material 
containing emeralds is ejected from the 
material stream by the sorter, it is further 
sorted by hand and graded. 

“De Beers Group Technology is con-
stantly pushing boundaries to determine 
where our equipment can be applied, 
and has had significant successes in non-
diamond commodities. Whether removing 
the value product or the waste from the 
process stream, our sorting technologies 
can be the game-changer in the viability of 
many projects,” says Taylor.

He says that constructive collaboration 
with customers was often an important 
element in extending the application of 
De Beers Group technology’s equipment. 

“On this project, we were able to con-
duct some fundamental investigation on 
the properties of emeralds to guide us in 
developing the most effective solution,” 
Taylor concludes. 

www.debeers.com

Agents reviewing body camera footage.
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High capacity tipper for mobile bins

Course Duration (days) CPD Credits

Precision Shaft Alignment 2, incl. practical

Precision Balancing 2 2

Vibration Analysis ISO CAT I 4, incl. exam 3

Vibration Analysis ISO CAT II 5, incl.  exam 4

Vibration Analysis ISO CAT III 5, incl. exam 4

Asset Reliability Practitioner – advocate (ARP-A) 3, incl. exam 2

Asset Reliability Practitioner - engineer (ARP-E) 5, incl. exam

Asset Reliability Practitioner - leader (ARP-L) 5, incl. exam

Lean Maintenance Planning 1 3

Operator Asset Care 1 3

Transformer Oil Analysis 1

Oil Analysis 1 2

Oil Analysis 2 1

WearCheck Practical (English / Zulu) ½

WearCheck Customised 2

All courses can be presented on-site at a customer’s premises for a minimum number 
of delegates. Alternatively, oil analysis courses are presented at various WearCheck 
offices throughout Africa, while Mobius courses are presented by WearCheck at the 
ABB School of Maintenance in Johannesburg.
To book a WearCheck training course, contact Michelle van Dyk - training@wearcheck.
co.za or call (021) 001-2100 or 082 381-3321

Upskill your workforce with 
WearCheck training
Ongoing skills training and knowledge development has always been 
a priority at WearCheck. The company has conducted comprehensive 
oil analysis training for customers around Africa for many years. 
In 2015, WearCheck became an accredited training partner for 
the internationally-acclaimed Mobius Institute, and began offer-
ing reliability solutions courses. An added bonus is that graduates 
of WearCheck-run Mobius courses can earn CPD (Continuing 
Professional Development) points –approved by the South African 
Institute for Mechanical Engineers (SAIMechE).

The Engineering Council of South Africa (ECSA), in agreement 
with international engineering bodies, stipulates that South African 
engineering professionals must undertake CPD activities to keep 
abreast of expert knowledge, to demonstrate competence and to 
renew professional registration.

WearCheck offers a range of condition monitoring training 
courses for employees operating at various levels within an organisa-
tion. Some of the courses are:

A new open-chute High-Lift Bin Tipper 
from Flexicon hydraulically raises and 
dumps mobile bins into a hopper. This 
feeds an integral flexible screw con-
veyor that operates under loss-of-weight 
control.

Bins weighing up to 1350 kg are rolled 
into a three-sided pen, where a lifting 
tongue centred inboard of the castors, 
raises and seats the rim of the bin against 
a grate which, together with panelled 
side bracing, steadies the bin during the 
dumping cycle, and directs the discharge 
path of material.

The system automatically lifts a mobile 
bin at variable heights up to 3 m above 
floor level, opens the gate-style lid of the 
1.7 m3 capacity receiving hopper, dumps 
the entire contents of the bin into the hop-
per, and returns the bin to the plant floor as 
the hopper lid closes, isolating the material 
from the plant environment.

A laser curtain prevents operation until 
the bin is secured and the area cleared, 
eliminating the need for a safety cage with 
interlocked doors.

The design of the receiving hopper 
includes a vibratory ‘live’ bottom to 
promote the uninterrupted passage of 
non-free-flowing material through flexible 
downspouting into the material charging 
area of a flexible screw conveyor. The 
conveyor stops and starts based on loss-
of-weight signals from load cells to the 
system, delivering the desired weight of 
material to be transferred.

The unit is constructed of stainless 
steel and finished to food, dairy, pharma-
ceutical or industrial standards. It is also 
available in carbon steel with material 
contact surfaces of stainless steel.

The company produces drum tippers 
and box tippers; bulk bag dischargers; bulk 
bag conditioners; bulk bag fillers; flexible 

The unit is constructed of stainless steel and finished to food, 
dairy, pharmaceutical or industrial standards.

screw conveyors; tubular cable conveyors; 
pneumatic conveying systems; bag dump 
stations; weigh batching and blending sys-
tems; and engineered plant-wide bulk han-
dling systems with automated controls.

www.flexicon.co.za

Safely deploying tower cranes on con-
struction sites is critical to increasing the 
pace of the project through higher pro-
ductivity; however, any non-compliance 
with the numerous safety regulations will 
have the opposite effect.

Brenden Crous, managing director of 
local Potain distributor Crane & Hoist 
Equipment SA, says the company is well 
versed in all relevant safety regulations 
and can take off as much of the administra-
tive load as possible from its customers’ 

shoulders when it comes to lifting-related 
safety compliance.

“Erecting tower cranes requires com-
petent and experienced crews who under-
take the risks associated with this activity. 
One of our main priorities is to control the 
risks associated with working at height,” 
Crous says. 

Crane & Hoist Equipment SA covers 
all bases with the necessary procedures 
and documentation, to reduce any sig-
nificant gaps in compliance so everything 

Safety while erecting tower crane is critical
is on hand for inspection.

The company facilitates the various 
procedures and permissions by employing 
qualified lifting machine inspectors, who 
must be legally and professionally recog-
nised in terms of their scope of expertise 
and operation.

“All areas of risk in relation to tower 
crane safety procedures must be iden-
tified, assessed and mitigated so our 
customers are not exposed to that risk,” 
Crous concludes. www.che-sa.co.za
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I
n a future world that has achieved the 
goals of the Paris Agreement, society 
will be largely free of fossil- and carbon-
based goods and services. Fossil carbon 

in commodities will have been replaced by 
sustainable carbon cycles. For industrial 
energy supply, a shift from fossil fuels to elec-
tricity and electrolytic hydrogen will have 
taken place, while transportation will rely on 
a combination of battery-powered electric 
vehicles and sustainable hydrocarbon fuels.

However, a low-carbon world is not a 
no-carbon world as carbon will continue to 
be crucial for consumer commodities based 
on organic chemicals and materials as well 
as for food and animal feed. The required 
carbon will not be taken from fossil resources, 
however, but either from biomass or via the 
capture and reuse of the carbon content 
of various waste streams and end-of-life 
products. 

Carbon capture and utilisation (CCU) is 
likely to begin with the utilisation of the most 
significant industrial point sources of CO2, 
such as emissions from the cement and steel 
industries. After these industries have been 
electrified and decarbonised, capture will 

The VTT Technical Research Centre of Finland has produced a discussion paper 
entitled: ‘The Carbon Reuse Economy: Transforming CO2 from a pollutant into a 
resource. MechChem Africa presents the introductory chapter.

Figure 1: Carbon cycles in a future society.

The carbon reuse economy as an 
enabler of a low-carbon future

move towards biogenic sources. Finally, in 
the special case where point sources cannot 
provide sufficient carbon, the capture of CO2 
directly from air (direct air capture, DAC) will 
be realised. Carbon cycles in a future society 
are illustrated in Figure 1.

The Paris Agreement’s goal is to miti-
gate climate change by keeping the global 
temperature rise well below 2.0  °C above 
pre-industrial levels and pursue limiting the 
temperature increase even further to 1.5 °C. 
In addition, the agreement takes into account 
the impacts of climate change and the mea-
sures needed to deal with them.

Despite the shift towards electrification, 
many major segments in industry and trans-
port are expected to remain reliant on carbon-
based fuels and commodity chemicals for the 
foreseeable future. However, blast furnaces 
in steel manufacturing may shift from using 
coke to using hydrogen as the reducing agent, 
enabling decarbonisation of this sector. In the 
cement industry a shift to either biomass or 
electricity to power rotary kilns is expected. 

Furthermore, carbon capture and stor-
age (CCS) and CCU could offer significant 
opportunities to reduce carbon emissions in 
these sectors. While CCS has been seen as a 

critical component in driving down 
emissions from fossil fuel use, 

CCU can be understood as 
an indirect electrification 

strategy for situations 
where direct elec-

trification is either 
technically impos-
sible or prohibi-
tively expensive.

Carbon is usu-
ally captured from 
the exhaust gases 
of thermal power 
generators in in-
dustrial process-

es like cement and 
steel plants, or biogenic 

CO2 from bioenergy pro-
duction. In the most widely 

proposed application of CCU, 
electrical energy is converted 

into chemical energy via electroly-
sis of water to produce hydrogen, while 

CO2 is used to chemically bind the hydrogen 
produced into an easily storable or applicable 
form. There are two important parallels for 
such carbon reuse strategies: 
• The hydrogen economy: The competition 

between the hydrogen (H2) economy and 
the carbon reuse economy is a competition 
between developing a new distribution 
and use infrastructure for H2 or capturing 
CO2 and synthesising hydrogen-containing 
molecules that are compatible with ex-
isting infrastructure. They both need a 
renewable primary energy source, as the 
underlying difference is only related to 
the energy carrier and the infrastructure 
needed for that. 

• Waste hierarchy:  The principle of a 
waste hierarchy is to extract maximum 
benefits from products while minimising 
the amount of waste or preventing waste 
from being generated at all. Similarly, in 
the carbon reuse economy the principle 
is to reutilise carbon in a way that enables 
the decoupling of products and services 
from underground fossil carbon reserves. 
Figure 2 illustrates the relationship be-
tween more traditional climate mitigation 
options (energy conservation, energy 
efficiency and low-carbon technologies) 
and the various options available under 
Carbon Capture Utilisation and Storage 
(CCUS). Once CO2 is captured it can either 
be stored underground (CCS) or reused for 
a range of purposes, from fuel (electrofu-
els) and chemical production to enhanced 
hydrocarbon or commodity recovery. The 
worst environmental outcome is also the 
cheapest, namely venting CO2 into the 
atmosphere. 

In addition to indirect electrification in the 
transport and energy sector, most organic 
chemicals and polymers such as plastic prod-
ucts and synthetic textile fibres required 
today could be produced from carbon dioxide. 
Common large-scale chemical intermediates 
such as methanol, ethylene, propylene and 
BTX (benzene, toluene, xylene) aromatics, 
which are important building blocks for sus-
tainable end products, can be synthesised 
from carbon dioxide and hydrogen. Polymers 
and materials with significantly longer life-
time than, for example, fuel products can 
play an important role as carbon-binders 
through CCU. However, realising this vision 
will require significant renewal across the 
petrochemical industry.

The drivers for bulk energy products and 
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Figure 2: CCUS hierarchy according to Hannula and Reiner (2017).2

Figure 3: Carbon Reuse Economy pathways.

high-value chemicals and materials are differ-
ent. The market drivers for energy and fuel 
products are mainly based on the need for 
new sustainable fuels as a result of legislative 
pressures such as various mandates and sub-
sidies. For example, fuels based on CCU and 
low-carbon electricity (electrofuels) are in-
cluded in a new EU Directive on the promotion 
of the use of energy from renewable sources 
(RED II)3 as a new class of sustainable fuels 
(liquid and gaseous renewable fuels of non-
biological origin). Production of chemicals 
and materials is based mainly on the higher 
market value of these products compared 
to fuels providing better profitability. Even 
though the production cost of a CCU-based 
product is often higher than the cost of the 
displaced fossil-based product, the profit-
ability of CCU can be improved by applying 
green premiums to the product price, improv-
ing the properties of a CCU-based product 
or the reputational enhancement that green 
products can provide.

Since the cost and supply of low-carbon 
energy are the main hurdles in the commer-
cialisation of CCU products, it is easier to 
commercialise products that are less energy 
intensive to produce.

Some CCU applications exist where 
hydrogen is not needed, like the production 
of precipitated calcium carbonate, other 
carbonates and heat transfer liquids. Some 
organic products can be manufactured from 
CO2 without hydrogen when raw materials 
are partially of fossil origin (polycarbon-
ate polyols, polycarbonate polyurethanes). 
However, due to the low share of carbon 
originating from CO2 in these products, the 
positive climate impact is limited. Despite 
the limitations, these products can play an 
important role in the commercialisation of 
CCU technologies.

Furthermore, in some CO2 conversion 
processes hydrogen demand is limited, or 
hydrogen can be applied to boost bio-based 
processes where CO2 is released as a by-
product. An example of such a process is the 
production of hydrogen-enhanced biofuels, 
where hydrogen is used to convert CO2 
formed as a by-product of biomass process-
ing.4 However, in most CCU conversion 
processes the demand for hydrogen is high, 
meaning that significant cheap, low-carbon 
electricity capacity is required to cover the 
needs of high-volume production of CCU-
based products.

From an overall systemic sustainability 
aspect, achieving carbon neutrality, and espe-
cially carbon negativity, requires careful op-
timisation of the capture and release of CO2. 
This means balancing the usage (repository) 
between/within the short-term, mid-term 
and long-term commodities and storage. This 
in turn means that operations can be carbon 

neutral or carbon negative, but if they are 
not managed and optimised from a systemic 
perspective the impact on sustainability is 
difficult to determine.

Still, this fact does not constrain the use 
of CO2 as a resource. For instance, in areas 
where agriculture is no longer viable owing 
to loss of arable land and scarcity of water, 
CO2 plays a crucial role in the production of 
nutritious foods. In the long-term, however, 
utilisation of CO2 needs to be based on low-
carbon energy to help tackle climate change.

One fifth of human-caused greenhouse 
gas emissions originate from agriculture5, 
either directly from machinery fuels and 
farm animals, or indirectly as a consequence 
of land-use change. Modern agriculture also 
raises many other environmental concerns: 
over-fertilisation has led to eutrophication 
of water ecosystems, and depletion of bio-
diversity is also a serious problem, as is the 
sufficiency of natural resources such as water, 
soil and forests. 

At the same time, the need for food pro-
duction is expected to grow by about 50% 
by 2050, while climate change threatens to 
reduce production by 50%. The potential to 
further increase the land area used for cultiva-
tion is limited, as today 50% of habitable land 
area is already used for fields and only 37% for 
forests.6 In a future society, fields and animals 
will not serve as the only source of human nu-
trition. Instead, biotechnical solutions will be 

used to produce food and feed with a smaller 
environmental footprint and with reduced 
land use requirements.

Food production can use either direct 
sunlight or even electricity (through hydro-
gen) as a source of energy.7 In both cases, 
microorganisms convert CO2 into amino 
acids, carbohydrates, vitamins and lipids, pro-
vided that sustainable sources of nitrogen and 
phosphorus are available. The bacterial cell 
mass produced in such hydrogen fermenta-
tions contain, in addition to compounds with 
nutritional value, high amounts of feedstocks 
for the production of biodegradable plastics 
(polyhydroxyalkanoates) and biofuels (lipids). 

The accumulation of reduced organic 
compounds in the biomass produced from 
hydrogen fermentation is indicative of a high 
biosynthetic potential of the microbial bio-
catalysts and means they can be engineered to 
enable the production of value-added organic 
compounds such as pigments, flavours and 
chemical feedstocks.

The three potential carbon reuse economy 
product pathways envisioned in this study are 
shown in Figure 3 and presented in Chapter 4 
of this study. This, along with the references 
embedded in this article, can be accessed 
from the full study, which can be found at 
address below.

https://www.vtt.fi/Documents/uuti-
set/2019/190620_FINAL_WEB_VTT_CRE_
Discussion_Paper_PAGES_display.pdf
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T
he seventh Sasol Solar Challenge 
(SSC) is officially open for entries, 
and will be held in September 2020. 
Held every second year since 2008, 

the event will challenge top young engineers 
from across the world to drive their fuel-less, 
cutting-edge cars across 2 500 km of South 
Africa’s public roads.

The event, which is widely regarded as 
the most difficult of more than a dozen such 
events globally, is used as a popular testing 
ground for the world’s leading teams to push 
new equipment to the limit, 

The unpredictable weather, changing 
road surfaces and a record drop in altitude of 
nearly 2 000 m along the SA route are some 
of the many challenges’ participants have to 

Sasol Solar Challenge – Innovation beyond boundaries

Call for speakers for E.M.C.S.A
21st – 22nd September 2020

Jukwaa Events will be hosting an Electric Vehicle (EV) Congress on the 21st – 22nd September 
2020 in Cape Town. E-Mobility Congress of South Africa (E.M.C.S.A) is a two-day congress, 
aimed at getting thought leaders, companies and government institutes together to discuss 
everyday problems that require solutions and more importantly make the needed deci-
sions for EV’s within South Africa. The organisers are calling on industry professionals and 
management experts to share their knowledge about making SA EV viable.

A number of interactive sessions with panel discussions are expected on the lineup. The 
event is an opportunity to voice your opinion and possible solutions about the EV future 
as well as to mingle and learn from other professional industry speakers.

What is required from a speaker?
As a potential speaker at the congress you would need to submit the following 
documentation;
- Title of your presentation
- A short synopsis of your presentation (50 - 100 words) on what you will be talking about
- Current or professional work experience (What makes you an expert in E-Mobility)
- An up to date photograph of yourself (For website purposes) 
- Your professional title (This will be your current work title)

For more information, visit www.evfuture.co.za

overcome. Teams however use these circum-
stances to gather invaluable data.

Nine participants are already confirmed. 
Seven South African teams have entered 
so far, including first time participants the 
Mpumalanga SolaFlairs and the University 
of the Free State, and returning teams from 
the Cape Peninsula University of Technology, 
Central University of Technology in the Free 
State, North West University, TUT, and the 
University of Johannesburg. South Africa 
will also host newcomers Team Solaris from 
Turkey and the Alfaisal Boeing Solar Car 
Project team from Saudi Arabia.

“The 2020 Sasol Solar Challenge is an op-
portunity for our team to test and understand 
the new technology we’ve developed,” says 

Tshwane University of Technology’s (TUT) 
team leader Johannes de Vries.

The University’s car, Sun Chaser 3, topped 
the South African leader board with 2 397 km 
in 2018. The team is one of the nine already 
signed up for the event. Sun Chaser 4, which 
will compete in 2020, is 25% more aerodynam-
ic, and the team hopes to make it 20 kg lighter.

Participants of the event can look forward 
to a new route, changes in format, and a re-
newed title sponsor. 

The SSC will pass through the Northern 
Cape for the first time in eight years, while 
Bothaville, Kimberley, Bloemhof, Uitenhage, 
Kirkwood, Plettenberg Bay and Franschhoek 
have been added to the route for the first time.

Experienced teams usually travel the route 
several times in advance to prepare for all 
challenges, but will now have to plan for the 
element of surprise and think on their feet on 
‘blind’ days - where information regarding the 
route is withheld until the night before - forc-
ing teams to strategise on the go. 

The loops en-route, which allow teams to 
rack up distance and get a lead on competitors, 
will also be much shorter in 2020. Spectators 
will have better opportunities to see the care-
fully co-ordinated, Formula 1-style pit stops 
in action, and the less experienced teams will 
have more time to troubleshoot as they stop 
in with their support team more often.

As the title sponsor for the fourth year run-
ning, Sasol continues to demonstrate its com-
mitment to furthering science, technology, 
engineering and maths (STEM) education and 
inspiring learners to pursue technical careers.

“We have seen this event grow from 
strength to strength over the last decade, and 
are proud to renew our sponsorship. The Sasol 
Solar Challenge brings maths and engineering 
to life in the eyes of the thousands of school 
children it reaches on its route, inspiring 
them in ways that textbooks simply can’t,” 
says Sasol’s group brand marketing manager, 
Nozipho Mbatha.

The event typically draws more than 
20 partners and sponsors, and the 2020 
event is proud to confirm support from Sun 
International, C-Track and the Technology 
Innovation Agency (TIA). The 2020 event is 
also driven by a much larger management 
team.

In 2018, the nine competing teams drove a 
collective 16 249 km. Dutch team and global 
leader Nuon Solar won the 2018 event by 
clocking 4 034 km, followed closely by Japan’s 
Tokai University Solar Car team, with just 93 
km less distance covered. Both teams com-
pete with multi-million Rand vehicles, through 
which they are driving research and develop-
ment in engineering, renewable energy and 
aerodynamics globally. q
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