
 

3-D printing could transform future
membrane technology

January 12 2017, by Rob Breckon

  
 

  

(L-R) Dr Darrell Patterson; Research Associates, Yen Chua & Nicholas Low;
and Professor Davide Mattia. Credit: University of Bath

Researchers at the University of Bath suggest developments in 3-D
printing techniques could open the door to the advancement of
membrane capabilities.

This work is part of the University's Centre for Advanced Separations
Engineering (CASE) and is the first time the properties of different 3-D 
printing techniques available to membrane fabrication have been
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assessed.

Wide ranging applications

Membranes are a semi-permeable selective barrier that separate the
molecules in a mixture within a gas or liquid into two streams, a key
example of this being the separation of salt from water for desalination
using reverse osmosis membranes.
3-D printing, otherwise known as Additive Manufacturing, has the
ability to create almost any geometrically complex shape or feature in a
range of materials across different scales. It has applications in various
areas including medicine, art, manufacturing and engineering. However,
its use in separation membrane engineering is relatively new.

Membranes are currently restricted mainly to tubular/hollow fibre and
flat surface configurations due to the limitations of current
manufacturing processes. As a result, the precision of present
membranes are limited in successfully separating certain properties.

Innovative, more accurate membranes

The use of 3-D printing techniques offers novel membrane preparation
techniques that are able to produce membranes of different shapes, types
and designs, which can be more precisely designed, fabricated and
controlled than any other membrane fabrication method currently
available.

The paper, which evaluates existing knowledge of the advantages and
drawbacks of different 3-D printing methods as well as the potential
developments of membrane fabrication, identifies a bright future in
which 3-D printing will enable innovative and far more accurate
membranes.
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These potential increased capabilities could have significant implications
for a number of key industries, including the water industry. New
membranes with designer pores and surface shapes that enhance micro-
mixing and shear flow across the membrane surface could be used to
reduce the energy and down-time associated with cleaning blockages and
fouling of the membranes.

Director of the Centre for Advanced Separations Engineering at the
University of Bath, Dr Darrell Patterson, commented: "This review is the
first to explore the possibility and challenges of using 3-D printing for
producing separation membranes.

"Although 3-D printing technology is not quite well enough developed to
yet produce large scale membranes that will be cost competitive with
existing products, this work does signal what the future possibilities are
with 3-D printing, to produce membranes beyond that which are
currently available, including controlled complex pore structures,
integrated surface patterns and membranes based on nature."

Lower energy, more sustainable molecular
separations

Up to 15 per cent of energy used globally is from the separation and
purification of industrial products such as gases, fine chemicals and
fresh water. Separation processes also account for 40 to 70 per cent of
industry capital and operating costs. Membrane technology potentially
offers lower energy, more sustainable molecular separations that can be
applied to a wide range of gas and liquid separations. It is therefore a key
technology that could be used to help decrease the carbon footprint and
costs within industry.

CASE is based in the University's Department of Chemical Engineering
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and is the largest academic grouping in the UK focused on advancing
fundamental and applied scientific, and technological developments in
separation. Its research covers membranes materials and processes;
adsorption and porous materials; and liquid extractions.

  More information: Ze-Xian Low et al. Perspective on 3D printing of
separation membranes and comparison to related unconventional
fabrication techniques, Journal of Membrane Science (2017). DOI:
10.1016/j.memsci.2016.10.006
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