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Separation Processes; The Key to the Future

When we examine the major challenges facing civilisation over the next century, there
is broad agreement that it will involve the control of global warming and a continuing
sustainable and safe supply of fresh water, food, pharmaceuticals and energy. It will
also involve control of the spread of contaminants and remediation of impacted areas,
whether this is from practices of the past leading to for example, increased soil salinity
or accidents such as oil spills, nuclear accidents, etc. Separation processes will play a
key role in the solution to each of these challenges. Quoting from R.E. Treybal’s
book on mass transfer operations, separation processes “are largely the responsibility
of the Chemical Engineer”. Indeed it is the knowledge of separation processes that
differentiates Chemical Engineers from other Engineers, and is at the core of our disci-
pline.

The drivers for the development of new separation processes, increased selectivity and
lower cost have not changed in more than a century, a new driver that has emerged is a lower environmental
impact of the process including a lower CO, footprint. This changes the types of processes that will find large
scale application in the future.

The other change that has taken place is in the areas that separation processes are now finding common use and
it is no longer just in large scale industries. For example, the requirement for reduced environmental footprint
has led to increased recycle and reuse of materials leading to the need for more selective impurity removal in
many industries. Another example is the development of chiral separation techniques for pharmaceutical manu-
facture which has led to some interesting new basis for separation such as molecular recognition technology also
the use of iron and zeolites for ground water purification and environmental remediation. It is not that these are
the most selective, but that they are environmentally benign and cheap. These are a few examples of use of sep-
aration processes beyond the traditional application that were taught when I was a student.

In the area of carbon capture a range of separation processes are being investigated and although at present there
is no clear winner. It is clear that costs are too high and the environment footprint or life cycle impact of the
chemicals used is an important condition. For example, the best promoters for large scale CO, capture from coal
or gas fired power stations are arsenic oxides or cyclic amines, yet both of these are toxic and so are not being
considered for the next generation of processes.

The way forward is to move from the exploitation of differences in bulk physical properties such as vapour
pressure and solubility to more specific molecular interactions such as adsorption or complexation with designer
molecules. This also enables integration with the expansion of knowledge in material science and in bio related
sciences where many of the chemicals and solvents will be sources in the future.

In conclusion, I see separation processes playing a key role in solutions to many of the challenges facing
civilisation today and the challenge for Chemical Engineers to develop specific, selective and environmentally
benign separation processes at a lower cost.

By Geoff Stevens (Laureate Professor, Melbourne University, Australia)
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Geoff Stevens (Laureate Professor, Melbourne University, Australia)
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