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⎪ Water and wastewater processing ⎪

P
rentec (Process Engineering Tech-
nology) has been active in South 
Africa since 1974, mostly in the 
water and wastewater space. “We 

developed the IP for sequencing batch reactor 
(SBR) technology, modular wastewater treat-
ment plants that are ideal for farms estates 
and small municipalities,” says Günther adding 
that there are now hundreds of these plants 
around the country.

“SBRs are single units that are designed to 
manage all of the processing steps involved 
in wastewater treatment in one reactor,” con-
tinues Pryor. “Conventional activated sludge 
(sewage treatment) requires aeration for 
oxidation of organics and nitrogen, as well as 
provision for anaerobic and anoxic conditions 
for the removal of nitrate and phosphate for 
complete biological nutrient removal. Then, 
the solids are settled in a clarifier or thickener, 
with some activated sludge being recycled, be-
fore the clear supernatant water is discharged 
into the dams or river systems,” he explains.

Prentec SBRs do all of these processes 
using single modular chambers: an aerator on 
the top mixes the sludge when needed. When 
it stops, the activated sludge settles to the 
bottom of the tank and, after a short period, 
the clear water can be removed from the top.

“So one piece of process equipment can do 
the job of a multi-stage treatment facility: and 
larger processing needs can be accommodated 
by combining different numbers of modules 
– our largest plant can treat 6.0 Mℓ/day from 
eight units,” Pryor tells MechChem Africa.

Smaller units have proved practical for 
residential estates, small towns, and industrial 
applications, with SBRs being cost competi-
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Above: Prentec’s first commercial scale eutectic freeze crystallisation (EFC) plant. 
Left: Prentec’s sequencing batch reactor (SBR) technology for sewage treatment is modular. 
Below: Typical skid-type reverse osmosis (RO) units for minewater desalination.

Advanced local solutions for mine  affected water
and seawater desalination

tive due to short construction periods, innova-
tive construction methods and low operating 
costs. “Also, the use of local labour makes 
these particularly attractive in the South 
African context,” notes Günther.

“We have a number of our own in-house 
designs for different treatment technologies 
and we offer turnkey fabrication, building and 
commissioning of water plants of any size. In 
addition, though, Prentec offers fabrication 
services for a host of other process applica-
tions: filter presses; clarifiers; thickeners and 
specialised process equipment such as rotary 
coal breakers, which we manufacture for a 
local OEM,” says Pryor.

Prentec Technical Services was estab-
lished in 1988 to cater to the increasing need 
for servicing of the company’s plants in opera-
tion. “We view our offering as an end-to-end 
engineering service that cuts right across the 
lifecycle of water and wastewater treatment 
plants as well as the many peripheral installa-
tions and units we fabricate,” Günther informs 
MechChem Africa. 

“Additional value accrues due to our abil-
ity to improve designs through observations 
made on the operations and thereby adapt 
to the ever-changing operational needs of 
clients,” he adds.

Mine water desalination
“Acid mine drainage is only one aspect of the 
minewater problem,” Pryor explains. “There 
are certainly some places where the water 
has become acidic but minewater can be pol-
luted in many different ways, so we prefer to 
talk about mine-affected water,” he reveals.

Günther tells of his previous involvement 
in building the first minewater desalina-
tion plant ever built in South Africa to treat 
coal-affected waters, the eMalahleni Water 
Reclamation Plant. “This was groundbreaking 
work. Today there are probably six or seven 
similar plants and, particularly in coal mining, 
at least R4-billion has already been invested 
in overcoming minewater pollution problems,” 
he says adding that the majority of the key 
people involved in these developments are 
now employees of Prentec. 

“The eMalahleni minewater desalination 
plant has changed the mining industry,” he 
notes. “Some might argue that desalination 

is energy-intensive, but we believe it is as 
competitive as any technology available – and 
we have to treat the water anyway to ensure 
environmental compliance,” continues Pryor.

The technology? “Essentially, it is based 
on two or three stages of reverse osmosis,” 
responds Günther. “Unlike seawater desali-
nation where the discharge can be fed back 
into the sea, minewater desalination is com-
plicated by the requirements to deal with the 
extracted contaminants.”

“The concentrate from minewater desali-
nation cannot be discharged. This means that, 
first, as much water as possible has to be re-
covered from it, and second, the concentrate 
has to be safely stored, typically in large triple 
plastic-lined evaporation ponds,” he explains.

Pryor continues: “What to do with the 
concentrate or brine has been the hot topic 
for the desalination industry for many years. 
Inland, the only viable solution has been to 
store it in lined surface ponds and allow the 
water to evaporate off. A zero liquid solution 
was investigated in the early to mid 2000s 
but evaporative crytallisers were the only 
commercial available solution, which are 
very expensive and energy-intensive. Hence, 
evaporation ponds were selected with the 
mindset that over the next 5-10 years a more 
cost effective solution for brine treatment 
would be sought,” he says.

“The essence of minewater desalination 
is to minimise the amount of brine pro-
duced from the plant. The original design at 
eMalahleni was for 97% recovery as fresh 
water, with only 3% brine. This compared 
to common reverse osmosis practice at the 
time, where a single stage produced recovery 
rates of 70 to 80%, leaving 20 to 30% as brine 
concentrate.

“Our modern systems take the brine from 
the first stage and, following a precipitation 
step, pass it through a second and a third pro-
cessing stage to squeeze out as much water as 
possible,” Pryor tells MechChem Africa. 

Günther adds: “The eMalahleni plant 
has been operating at recovery efficiencies 
of greater than 99% for over 10 years now. 
This plant has the ability to treat 50 Mℓ/day, 
producing potable water for the local mu-
nicipality to supplement its natural sources 
– and the minewater comes from 19 different 
contaminated sources.

“This plant proves that mine-affected 
water problems can be solved. It simply needs 
the investment. Prentec has installed similar 
plants for Exxaro and Glencore mines, and 
many other mines are also adopting these 
solutions,” he adds.

Prentec plants such as these generally also 
contract Prentec Technical Services to ensure 
long-term reliability. “Glencore and Exxaro, 
for example, have taken up maintenance and 
operations contracts. We have our own staff 
operating the plant and we keep a mainte-
nance team onsite, with additional on-demand 
support from our technical specialists here in 
Chloorkop. Most current tenders, however, 
are for build-own-operate (BOO) plants, and 
we are more than happy to invest in our tech-
nologies and tender for services on this basis,” 
Günther says.

Seawater desalination
Pryor adds that BOO contracts are currently 
being negotiated for seawater desalination 
projects in water-distressed areas such as the 
Western Cape. “Seawater desalination is far 
simpler. There is a massive single water source 
in the ocean with a consistent chemistry and 

40 to 45% of the water can be economically 
extracted in a single reverse osmosis stage. A 
higher pressure is required (50 to 70 bar) due 
to higher salinity levels, but these plants are 
much easier to design and control. 

“The only perceived down side is the 
power cost, and these days energy recovery 
systems are included in the designs, which 
reduce desalination power needs to around 
3.0 kWh/m3 of water. The perception that sea-
water desalination is expensive is no longer 
true,” he argues. “We can currently tender for 
short term BOO contracts at R20 to R25/m3, 
which is not significantly more than current 
municipal tariffs – and it is far cheaper than 
the punitive water tariffs of greater than 
R35/m3 that are sure to kick in more often if 
we rely only on rainfall,” Pryor predicts.

Eutectic freeze crystallisation
In order to more economically overcome brine 
management and disposal issues from reverse 
osmosis plants treating mine-affected water, 
Prentec is at the forefront of a new freeze 
crystallisation technology for extracting pure 
water from solutions with high concentrations 
of dissolved salts.

This reduces the very high costs associated 
with evaporation ponds. “When eMalahleni 
was built, 3.9 Ha of solar evaporation ponds 
for brine were estimated to be needed to 
cover the 20-year life of the plant, at a total 
cost of R300-million. 

We have now begun to install a new brine 
treatment technology that will enable us to 
eliminate the use of ponds and significantly 
lower the costs,” he reveals.

“Eutectic Freeze Crystallisation is the 
exact opposite of evaporative crystallisation. 
Instead of boiling the water to create steam 

and leaving the crystals behind, we chill the 
brine to produce ice, which, when remelted, is 
close to potable water,” explains Pryor.

On chilling the brine, the ice floats up as 
it begins to solidify. The dissolved salts, on 
the other hand, crystallise and sink in the 
solution. “Evaporative crystallisers need high 
temperature and exotic stainless steel, but 
when freezing, the corrosion problem goes 
away and cheaper materials can be used. 
fFrom a plant- and energy-cost perspective, 
this technology can be much more cost effec-
tive,” says Pryor. 

The first commercial units – engineered by 
Prentec – have now been installed and their 
performance is being carefully monitored. 

“We are well positioned in the current 
market to provide water and wastewater 
treatment services, and we are continuing 
to do and support research to advance our 
technologies,” Pryor says. 

“We have the engineering experience, the 
fabrication facilities and the service networks 
to provide significantly more efficient and 
cost-effective water services for mines, mu-
nicipalities and communities – and we are will-
ing to invest in these ourselves through BOO 
contracts,” he assures MechChem Africa. q


