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P
rocess Industries is one of thyssenk-
rupp Industrial Solutions’ six global 
business lines and, from its Sunning-
hill offices in Gauteng, the company 

services South Africa’s process plant needs 
through thyssenkrupp Industrial Solutions 
SA (TKISSA) and, through its matrix structure, 
installs plants across sub-Saharan Africa.

“There are a number of business units 
(BUs) within Process Industries,” Eve explains. 
“From the Fertilisers (FER) BU, we develop 
plants for the manufacture of ammonia- and 
urea-based fertilisers using proprietary tech-
nology, as well as phosphatics under license.

“Through our Electrolysis and Polymers 
(ELP) BU we offer proprietary Chlor-Alkali 
and HCl technologies, which are widely used 
to manufacture chlorine, hydrochloric acid 
and caustics, and the Industrial Specialities 
(SPC) BU has a broad project-driven chemical 
and engineering design focus, centred out of 
India where a huge amount of greenfield plant 
work is being done,” he tells MechChem Africa.

“Globally, we acquired a company called 
Edeleanu, a specialist in clean fuel technol-
ogy for refineries. Through SPC, we have 
completed a lot of work in Europe, converting 
refineries to meet Euro 5 and Euro 6 emissions 
standards, and we have done similar design 
work on improved technologies in Secunda 
to remove sulphur and benzene,” Eve adds.

Currently in South Africa, however, brown-
field work dominates: “We provide spares and 
equipment replacements for our proprietary 
plants and we do revamps, refurbishments, 
upgrades, optimisations and expansions – 
and this work is done under the auspices of 
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Above: The Process Industries Business Line specialises in plants that require gases 
as feedstock. Right: The process for producing urea fertilisers is one of Process 
Industries’ flagship technologies. “urea fertiliser is made by combining ammonia 
with CO2 using a Benfield column,” explains Bassett.
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our Services BU. This is a big proportion of 
our current business. Currently, few if any 
companies in our industry are expanding and 
clients are sweating assets and extending 
plant lifecycles,” he says.

Describing how the organisation is run, 
Eve says that thyssenkrupp is a matrix or-
ganisation. “The technologies we represent 
are centred in Dortmund in Germany, which 
takes responsibility for developing saleable 
technology products that can be engineered 
and sold from the regional offices around the 
world. Germany also provides technical and 
engineering design support for those involved 
in specific projects and assists in completing 
the detailed plant designs where the resource 
demands exceed local capacity.

“The local offices, such as TKISSA, take 
responsibility for sales and servicing of 
the processes and technologies developed 
in Germany – our products are conceived 
in Germany and sold locally,” he informs 
MechChem Africa.

“In South Africa, for example, we are re-
sponsible for the end-user interests across 
sub-Saharan Africa. As well as the Process 
Industries BUs, Industrial Solutions’ other 
business lines include: Materials Handling; 
Mining, Minerals Processing; Power; and 
Cement – and strong Service business line 
ensures long-term support of our customers 
in the various industries.

“Each business line has its own manage-
ment and structure, but they are all integrated 
into a single legal entity in South Africa,” Eve 
explains.

In South Africa, thyssenkrupp has been 
involved in the development of South Africa’s 
chemical plant capacity for nearly 60 years. 
“We have an installed base of some 35 plants 
in South Africa, many of which are integrated 
into the plant complexes of major chemical in-
dustry players such as Sasol, Omnia, NCP and 
AEL to name a few, ” he tells MechChem Africa.

The Process Industries Business Line 
specialises in plants that require gases as 
feedstock; “hence our involvement in ammo-
nia-and urea-based fertilisers and polymers, 

which are all processed from gas 
as a feedstock.”

A recent success for thys-
senkrupp Process Solutions 
in South Africa has been add-
ing the capability for modular 
design, which has been implemented on the 
Coal Tar Filtration plant currently being con-
structed by Sasol in Secunda. “This plant was 
originally designed as a purely ‘stick-build’ 
onsite construction, but the price of onsite 
construction proved excessive. In collabora-
tion with Jacobs Engineering to find a cheaper 
way, the engineers came up the modularised 
approach and we re-designed the plant 
accordingly. 

“The new modular design enables about 
60% of the plant – primarily the units not 
directly part of the filter press system – to be 
built offsite,” Eve says. 

“Coal tar filtration takes the harmful 
volatiles, organics and heavy metals out of the 
syngas process stream, creating a cake that 
can then be safely incinerated. This improves 
the efficiency and reduces the environmental 
impact of coal to gas process – and this is a 
world first from our proudly South African 
leaders in this technology,” he notes.

“While we are very proud of our contribu-
tion to this project, modularisation is not a 
panacea,” Eve cautions, “because it raises lo-
gistics challenges and costs” – massive cranes 
are required, for example. “For the Coal Tar 
Filtration plant, it was the piping density that 
makes stick build construction very difficult, 
so it was more efficient to construct modules 
in a workshop. But every project is unique and 
the approach always needs to be backed by a 
thorough appropriate methodology and best 
practice analysis,” he advises.

Process Industries has expanded its of-
fering to also include less prestigious work in 
the brownfield environment. “We have taken 
on several new customers, such as Engen’s 
refinery in Durban, for example, where we 
are assisting our client in its drive for envi-
ronmental compliance on emissions; cost 
effectively leveraging our previous design 

work on the NMPP Pipeline for Transnet 
Pipelines in designing the tie-in piping work 
for Vopak Terminals into Transnet Pipeline’s 
Heidelberg terminal; and, for the RAM Group 
(Sasol, Omnia and AEL), we have replaced the 
ammonia import lines and are upgrading the 
ammonia vapour recovery plant at Richard’s 
Bay,” Eve says.

Imported ammonia is transferred off 
tankers via a 2.1 km pipeline into the Bidvest 
Terminal at Richard’s Bay. The ammonia 
vapour is compressed and put back into the 
liquid stream. “We are engineering the com-
pressor plant, which is the heart of the am-
monia vapour recovery system,” he explains.

“We can confidently undertake any on-
shore engineering that involves moving or 
processing of chemicals and or hydrocarbons 
in liquid or gaseous states – filtration, gasifica-
tion/degasification, compression/expansion 
– we have these and many more capabilities,” 
Eve assures.

Urea, ammonia and Chlor-Alkali 
processes 
The process for producing urea fertilisers is 
one of Process Industries’ flagship technolo-
gies. “Urea fertiliser is made by combining am-
monia with CO2,” says Bassett. “In an ammonia 
plant, a Benfield column removes the CO2 and 
then, together with the ammonia, licensed 
Stamicarbon technology is used make the 
urea (H2N)2CO. Our speciality lies in the flui-
dised bed granulator, a technology originally 
developed by Uhde,” he adds. 

“Ammonia (NH3) is a key feedstock for our 
fertiliser technology. To get the hydrogen, our 
plants typically start with a reformer, which 

produces hydrogen from natural gas (CH4). 
Then, for the nitrogen, we need a cryogenic 
air separation unit (ASU).

“Fertiliser product lines also produce nitric 
acid (HNO3), by combusting ammonia (NH3) 
with air in a reactor with platinum catalysts. 
This can then be recombined with ammonia 
to form ammonium nitrate (NH4NO3), the key 
ingredient for explosives. In a prilling tower, 
we make the porous prills of NH4NO3 that 
are then used to make explosives. These are 
granules made by spraying ammonium nitrate 
slurry at a high concentration from the top of 
the tower, while a counter current of air rises 
to dry droplet surfaces to create granules,” 
Bassett explains.

Ammonium nitrate is also combined with 
limestone to make a fertiliser called `LAN: 
Limestone Ammonium Nitrate. “We make 
plants for all of these fertiliser products,” he 
reveals.

Moving onto the proprietary chlorine-
based processes, Bassett says that thys-
senkrupp Process Industries offers different 
technologies through its ELP BU. “Our Chlor-
Alkali technology is electrolysis-based and it 
is used to make chlorine and caustic (NaOH) 
from brine (NaCl). 

“Electrolysers have negative cathodes and 
positive anodes. When an electric current 
flows, hydrogen comes off at the cathode 
while chlorine comes off at the anode. In 
addition, sodium ions migrate across the 
proprietary membrane towards the negative 
cathode, where a caustic solution is formed 
(NaOH) as a second product of the process,” 
he explains.

“We offer big plants as well as modular 

plants that can produce 15 to 45 t/day of 
chlorine. For every ton of chlorine produced, 
1.1 t of caustic is available. In Africa, due to 
the logistics cost of shipping acid, modular 
chlorine plant makes so much sense. They can 
be used to make hydrochloric acid (HCl) via 
a burner, as well as to produce hypochlorite 
(NaOCl) for use in a host of applications, 
such as water purification,” he says, adding 
“the business case for manufacture HCl 
in South Africa and exporting is not good, 
since a significant percentage of the shipping 
weight is water.”

Process Industries’ other core specialty is 
polymers: “From gas feedstocks such as eth-
ylene and propylene, we build the plants that 
produce polyethylene and polypropylene. To 
make low density polyethylene, for example, 
very high pressures (3 000 bar) are required. 
We use what I call ‘gun-barrel metal’ – very 
thick walled tubes – in a serpentine arrange-
ment inside blast proof walls able to contain 
any potential explosion. 

“Our high-pressure division in Hagen, 
Germany, makes these tubular reactors along 
with the high pressure pumping systems re-
quired,” Bassett notes.

“We see growing potential for fertiliser 
and Chlor-Alkali plants across Africa, and 
these can be easily installed locally based on 
sound business cases. 

“Urea, in particular, is an ideal fertiliser for 
Africa, because all that is needed is an am-
monia plant with a urea plant behind it – and 
these custom-built plants can cost-effectively 
produce 600 t/day of urea for better servicing 
the local agricultural needs of African coun-
tries,” Bassett concludes. q


