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⎪ SAIChE news ⎪

“I
attended seven schools while growing 
up. My step-father was a consulting 
mechanical engineer so we tended 
to move around a lot. I finished off 

at Springs High School for boys, which was 
very strong in maths and science. My matric 
class of 1994 produced some 10 graduate 
engineers, which is a lot for any single school,” 
Sheridan begins.

Having won a Goldfields bursary to do 
chemical engineering, Sheridan was required 
to complete a pre-university year. “As part of 
that process we were required to work for 
six months, so I became a learner official for 
extractive metallurgy at Leeudoorn, a division 
of the Kloof mine in Westonaria.

“I worked at an operator level, which in-
volved real hands on training – how the crush-
er section worked; the stacker-reclaimers; 
the milling; the leaching; and how the carbon 

in pulp processes worked – and this gave me 
a thorough understanding of plant-wide pro-
cesses,” he tells MechChem Africa.

“So by the time I joined Wits for my first 
year in 1995 and we started to hear about ion-
exchange and solvent extraction processes, 
I actually knew how these plants worked in 
practice and the difference between them,” 
Sheridan recalls.

What made his Wits experience most 
notable, however, was that Sheridan failed 
his thermodynamics exam in his third year, 
which meant having to repeat the year. “I 
never viewed this as failure, though. Instead, 
I learned that I wasn’t ready to proceed. This 
year gave me the opportunity to reflect and 
discover what I really enjoyed doing,” he says.

It was during this year that Sheridan devel-
oped his love of academic research. “Because 
I had so much extra time on my hands, I did 

MechChem Africa profiles new SAIChE IChemE President Craig Sheridan, who 
was elected to take over from Dawie van Vuuren at the Institute’s Annual General 
meeting on April 20, 2017.

Craig Sheridan at a water harvesting and purification facility at Wits. “Should we be using treated potable 
water for our gardens when less pure water sources are perfectly adequate?” Sheridan asks.

Sheridan demonstrates an ongoing mini-
constructed wetlands research project at the 
University of the Witwatersrand.

Craig Sheridan: lavender oil, wine  and water research
research for professors Diane Hildebrandt 
and David Glasser, where I developed a love 
for the practical side of academic research,” 
he reveals.

The research? “I created a small lavender 
oil distillation plant. I built a steam stripper 
from a pressure cooker with a packed bed, 
a glass column, a condenser and decanters 
for separation. It was a really nice rig. In the 
process, I was able to fully understand and 
describe the mechanisms for extracting oil 
from the plant material,” he responds.

Goldfields merged with Gencor in that 
year, ending the bursary programme, “but 
I got a bursary from Fluor for the last two 
years of my degree. And I was able to use the 
lavender oil distillation work for my research 
project, which made my final year really easy. 
I had lot of time to interrogate and analyse 
the research and I still managed to finish by 
September of my final year.”

To make best use of the time available 
to him, Sheridan applied for an IAESTE 
(International Association for the Exchange 
of Students for Technical Experience) pro-
gramme and managed to secure a three-
month exchange to FLS Automation in 
Copenhagen. 

“At that point, I realised that I wasn’t ready 
to start working for Fluor, so I resigned and 
took out a student loan to pay off my bursary. 
Then I signed up for an MSc at Stellenbosch 
University to look into the wine-making indus-
try from a chemical engineering perspective.” 
His thesis title was: ‘A critical process analysis 
of winemaking to improve cost, quality and en-
vironmental performance’.

Following his masters, Sheridan went 
onto complete a PhD in the wine industry 
on environmental and water issues. “Water 
usage in wineries involves a lot of washing 
of tanks using caustic soda, so the industry’s 
wastewater needs to be handled carefully,” 
Sheridan explains. 

Cleaning the water is also difficult and 
the waste cannot be reintroduced into the 
environment. Having 300 cellars with con-
taminated water sitting on a river system can 
become real a problem,” he points out.

Sheridan worked on a water treatment 
strategy called constructed wetlands. “These 
are artificial and 100% contained systems for 
treating domestic or industrial wastewater. 
While natural processes are used to purify 
the water, the processes involved are highly 
complex and difficult to fully understand 
or predict,” he notes, adding that biological 
processes tend to evolve in an interconnected 
and complex way.

“Constructed wetlands use different 

bacteria at different locations along a flow-
through system. For recalcitrant water, resi-
dence times might be as long as two weeks, 
while waste that biodegrades more easily 
might need a shorter time.  

“From a team point of view, one can see the 
need for a holistic approach when it comes to 
developing successful systems such as these,” 
he argues, adding that he currently still has 
several research students working in this area. 

After completing his PhD, Sheridan joined 
the environmental consultancy, ERM, where 
he conducted EIAs, risk assessments, con-
taminated site management projects and 
remediation. After three years in this job, a 
post opened up at Wits as a lecturer and I was 
appointed to start in 2010. I also managed to 
get my PrEng in that year having finally found 
time to complete the design requirement, a 
project to strip out precious metals from waste 
streams using solvent extraction.

Following three years as a lecturer and a 
six-month sabbatical to Leipzig in Germany 
and to the Sustainable Minerals Institute at 
the University of Queensland in Australia, 
Sheridan was promoted to senior lecturer in 
August 2013. “Since then, I have been ramping 
up our research activities and I was promoted 
to associate professor in August 2015.

“I have always been interested in the water 
and environmental space but uncomfortable 
with water being so closely aligned with civil 
engineering. To me, the needs in this space 
involve chemical engineering with other 
cross-disciplinary technologies.

“I was an early mover into the environmen-
tal and water side of chemical engineering. 
Civil engineers design water reticulation sys-
tems, dams and wastewater/sewage plants. 
In many ways wastewater treatment plants 
are a chemical processes 101 course for civil 
engineers and we have developed a course 
in wastewater engineering for final year stu-
dents,” he tells MechChem Africa.

More and more chemical engineers are 
now involved in treatment plants. “Water 
treatment is much more technical on the reac-
tor side. Historically, wastewater treatment 
was simple: the sewage was dosed and aer-
ated, this created sludge and you knew that if 
you left this for long enough, the water would 
be OK. The plant would do its job. 

“But nowadays, these plants need to 
adhere to tighter controls with stricter envi-
ronmental discharge limits, so more chemical 
engineers are moving into that space. In the 
UK and Europe, water treatment is handled in 
cross-disciplinary teams of engineers,” he adds.

“Our most recent endeavour is to promote 
a more holistic and interdisciplinary approach 

to resolving water-related problems in South 
Africa. We have just established a new Centre 
in Water Research and Development, which is 
a cross-facility, cross-curricula, cross-school 
and interdisciplinary water think-tank that, 
as well as all the engineering disciplines, also 
embraces social science, economics, art, the 
school of governance as well psychology and 
political science.

“If you look at the food/energy/water 
nexus, it becomes clear that these are totally 
inter-connected. If the price of oil goes up 
then the price of food goes up. The price of 
sunflower oil is directly linked to the price of 
oil, because both can be used to make fuel.

With respect to water, some 70% of global 
water consumption is used on agricultural 
crops, so drought is the very first thing to af-
fect food prices. This nexus forms a triangle. 
If you push on one side you always impact 
the other two. 

“It is possible to live without energy – 
animals do – and to survive without food for 
over a month. But water is critical to survival. 
People can only survive for 130 hours without 
water, after that you die. It’s that simple,” 
Sheridan notes.

“We need to understand and develop ways 
of influencing society towards better respect 
for the critical importance water plays in our 
survival. To do this we need to engage with 
the whole cycle of influence and of being influ-
enced. As engineers we need to ask ourselves 
how we can influence society,” he says. 

“The Centre in Water Research and 

Development is a think-tank that strives to 
get people from all walks of life thinking in the 
same place at the same time. We are striving 
to generate the realisation that water is pre-
cious and an awareness of all of the things we 
can and should be doing to preserve, protect 
and efficiently use this critical resource,” he 
informs MechChem Africa.

“Should we be using treated potable water 
for our gardens when less pure water sources 
are perfectly adequate?” Sheridan asks.

“I get very upset when I see a leaking sewer 
because it will cause major damage all the way 
down the water resource. When reported, the 
City should react immediately. But if society 
doesn’t care, then why should the City care?

“The idea underpinning the Centre in 
Water Research and Development is that, 
while engineering is one of the spaces that can 
have an impact on water availability, society it-
self is the lever that engineers respond to, not 
the other way around,” Sheridan concludes. q


