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It is surprising how often filtration and
separation is perceived as a minority
subject buried within mainstream
disciplines such as Physics, Chemistry
or Chemical Engineering. However
there are very few areas where filtration
does not play an active role. We only
have to look in our kitchen to find
filters for water, tea, coffee, extractor
fans, air conditioning, clothes and
dishwashers and even colanders for
straining rice for example.

On alarger industrial scale too, filters
and separators are the most common
plant in any process involving solids,
whether the commodity in question is
the solid or liquid phase.

Of all the international seminars
organised by The Filtration Society, the
most well attended invariably cover
filter testing, optimising filter
efficiency/profitability and the
importance of filtration in protecting
the environment. All the
aforementioned subjects are of course
related. Industry can no longer dump
waste into the environment, whether it
be to atmosphere, water courses or
landfill.

A major thrust by The Filtration Society
over the past two years has therefore
been to highlight the latest
environmental legislation and review
the relevant problem solving
technologies.

ONE OF OUR OBJECTIVES IS
TO FACILITATE AND
ACCELERATE THE
DEVELOPMENT OF
FILTRATION AND
SEPARATION TECHNOLOGIES
TO IMPROVE THE EFFICIENCY
OF INDUSTRY AND THEREBY
IMPROVE THE QUALITY OF
THE ENVIROMENT
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PURE WATER

Pure water is, and has been since time begun,
the most important natural resource to man.
Without pure drinking water the speed of
industrial  progress would have been severely
restricted, simply because the large
concentration of workers required to power the
technological developments would have been
decimated by water borne diseases.

As a direct result of improvements in filtration
processes, Membrane Bioreactors are now
replacing conventional water treatment plants.
Having a footprint a tenth the size enables the
plants to be installed in almost any location, even
within cities where land is at a premium.

Rivers that used to be streams of dilute acid and
toxic effluent in the times of the Industrial
Revolution are now so clean that a healthy stock
of fish has returned.

TURNING WASTE INTO
THE PRIMARY PRODUCT

It is very interesting that the solutions to a clean
environment do not always incur a cost penalty.
Take for example the cheese industry. Since its
inception cheese was always the primary product
with whey the by-product, which increasingly
became the waste product simply discharged
into rivers. Once such a practice was outlawed,
the industry was forced into reconsidering the
disposal of the whey. Incineration was too
expensive so novel applications were sought.
The result was that, by using the Ilatest
ultrafiltration  units, the whey could be
concentrated and used as the precursor for
yogurts and the latest prebiotic drinks.
Paradoxically, in terms of profitability, the cheese
has now become the by-product.

DIAMONDS ARE FOREVER

In another interesting example, waste carbon
from the production of industrial diamonds was
stored in steel drums, just in case any residual
fine diamond could be recovered. After many
years of storage the drums corroded and started
to leak into a nearby river. The manufacturer was
then forced to dispose of the residue.
Surprisingly, road construction was the preferred
option (a literal interpretation of the Paul Simon
song ‘Diamonds on the soles of your shoes™).
The disposal had just commenced when a new
centrifugal density separation and filtration
process was applied, more commonly found in
the Cornish tin mines. The new technology
recovered 1.5% as diamond worth millions while
the carbon could be recycled in the process.

Figure 1. A high efficiency ultrafiltration system
(Courtesy of GEA Process Engineering)

FLUE GAS CLEANING

Of course, it is not always possible to make a
profit out of waste. The focus of filtration and
separation technology is then one of process
optimisation for improved efficiency, reduced
environmental impact or simply improving
profitability. So-called ‘end of pipe’ solutions are
invariably only a partial solution and the biggest
cost savings come from fully integrated
technologies.

One exception to the rule is the latest
developments in flue gas cleaning. Using high
temperature ceramic fibres, incineration gases no
longer have to be cooled before filtration. Not
only can toxic particulates be efficiently removed
but, by using chemically specific catalysts and
chelating agents at the high temperatures, oxides
of nitrogen, sulphur and toxic heavy metal
vapours can also be removed before discharging
to the atmosphere.

ACID RAIN

In terms of environmental destruction, few
industries come even remotely close to the early
coal fired power stations. Drax and Ratcliffe-on-
Soar power stations alone are capable of burning
a total of 55,000 tons of coal a day. In the
seventies and eighties, this was mostly British
coal with a high sulphur content. Without any flue
gas desulphurisation, the sulphur dioxide
combined with water in the atmosphere to
produce thousands of tons of sulphuric acid,
which precipitated onto some unfortunate country
down wind.

Flue gas desulphurisation plants have since
been fitted at a combined cost of 1 billion dollars.
This has resulted in sulphur dioxide reductions of
92% and is on target to reach 98% in the next
two years.

QUALITY BY-PRODUCTS

Not only has toxic discharge to the atmosphere
been virtually eliminated, but the power stations
actually contribute to the cleaning up of rivers.
This is because they are forced to take any water
that comes from upstream, irrespective of quality.
It may be high in dissolved metals or particulates
from heavy rain for example, and so has to be
filtered and purified before it is used in the cooling
towers. It is not sufficient to discharge the water
at the quality received and so it is invariably
returned to the river at a much higher quality.

In addition to pure water, plasterboard (the
calcium sulphate produced from reacting the
sulphur dioxide with Gypsum) and building
blocks made from the ash residue are important
by-products that at one time were high
consumers of energy in separate industries.

It is only to be hoped that the Chinese coal fired
power stations, currently being built at the rate of
two a week are adopting the same concern for
the environment!

CARBON FOOTPRINTS

The subject of power generation these days
cannot be left without addressing the issue of
global warming through CO2 emissions. It is a
frightening statistic that the Drax power station



Figure 2. The EON Ratcliffe-on-Soare coal powered
power station is on target to remove 98% of the sulphur
dioxide from its flue gas.

alone produces three quarters of a ton of CO2
every second! Multiply that by the number of coal
fired power stations in the world and we can see
the magnitude of the problem facing our
environment in the future.

Although there are filtration technologies capable
of filtering out CO, from other gases, the shear
scale of the problem defeats current technology.
And if it were attainable, what do we do with the
concentrated gas?

One solution being talked about in the UK is to
store the greenhouse gases under the North Sea
in exhausted oilfields. Grants in excess of 2
billion dollars of taxpayer money are being
proposed and the major power producers are
already submitting proposals.

But this can only ever be a temporary solution to
countries with depleted oil fields with caverns big
enough to contain the projected volumes of CO..
Furthermore, the possibility of leaks through
diffusion or geological disturbances can never be
ruled out.

There is no doubt therefore that the use of fossil
fuels for power generation has a finite life span
and there is a sensitive balance between power
generation and the survival of the planet.

PROCESS EFFICIENCY

One of the objectives of The Filtration Society is
to faciltate and accelerate the development of
filtration and separation technologies to improve
the efficiency of industry and thereby improve the
quality of the environment.

The next two international seminars  will
investigate methods of optimising process
efficiency to save energy and thereby improve
profits. The first will address automation in filter
processes while the second will discuss the
impact of latest filtration media on process
efficiency.

ABOUT THE FILTRATION SOCIETY
The Filtration Society was formed over 40 years ago to
focus the then disparate subject of filtration and
separation into one mainstream discipline. Up to that
point the subject had been somewhat diffused within
Chemistry, Chemical Engineering, Physics and
Pharmaceuticals to name but a few. The objective was to
disseminate, collate and advance the science through an
independent, not-for-profit organisation.

The Filtration Society’s highly acclaimed journal
FILTRATION is now distributed in over 30 countries and
is increasingly looked upon by industry and academia
alke as an invaluable resource for state-of-the-art
developments. One of the principle vehicles for the
promotion of new technology is a series of symposia
where the latest technologies are discussed.




