Waste water treatment -

COLORATION — THE ENVIRONMENT

choosing the right membrane

system

In the environmentally
responsible textile industry of the
1990s, the emphasis in effluent
treatment has shifted from short-
cut dilution methods to long-term
solutions, such as reducing
pollutant sources, concentrating
and removing polluting elements
and reusing process water.

This paper discusses various approaches to
solving these problems.

Source reduction

Before any waste water treatment and recycling
system is considered, it is essential to optimise
the water usage of every process step in the
dyehouse or printing operation. Reducing water
consumption will decrease the size and cost of
the filtration system required.

Methods of reducing the waste water volume

without affecting the quality of the goods include

the following:

* Optimising process cycles — optimise by
reducing the liquor ratio, the number of rinses
required, the total amount of water used for
processing goods and substituting more
efficient application methods.

* Recycling effluent by reusing repetitive

process baths — reuse the least contaminated

rinse water without any treatment.

Counterflow continuous processes — find the

lower limit of the water flow rate and instail

the washing equipment that is most efficient
at that speed.

Stream segregation — the requirements for

water quality are not universal throughout the

mill, and segregated streams simplify

treatment for specific reuse purposes.

Good and effective housekeeping — achieve

by cutting rinse water overflows, shutting off

Molecular filtration can help
solve these problems, but the
correct selection of a membrane
system is vital, writes
Christoph W Aurich.

There are many chemically complex waste
streams in the process industries that have a
more predictable and consistent character than =
textile effluent, and in many of these, treatment
pilot studies produce results that are translatable
to production-sized systems. Only a few textile
operations can claim this, such as size o
reclamation, indigo recovery and caustic soda
reciamation. The fact that most textile streams
are unpredictable in volume and chemical
composition is intrinsic to the industry. .
Membrane systems can be a good way to
treat large bulks of waste water without the use valves when ranges stop, and installing
of chemicals, but correct selection is vital when automation to eliminate waste.
considering their use in a textile plant. The aimis  + Reuse of raw materials - the best example is
to introduce the tolerance required to cope with the reuse of PVA. Volume reduction is often
the changing nature of textile streams, without not possible, but the installation of
compromising the efficiency of the system. ltis ultrafiltration will yield a fast return. The reuse
not simply a matter of installing the membrane of indigo and caustic soda are similarly
that produces the best laboratory results. Daily profitable. Additionally, lower liquor ratios will
mill operations offer conditions that often negate result in proportionately lower salt usage in
everything previously obtained in smail-scale reactive dyeing processes, and salt can be
tests. reclaimed from waste water for reuse.

‘Membrane

systems are a good

way to treat
waste water
without the use of

chemicals’
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(Middle) FIGURE 1

(Bottom) FIGURE 2

The attraction of molecular
filtration

Membrane systems can be an attractive
method of treating large volumes of effluent.
Auxiliary chemicals are not required for
component or stream separations, reuse of the
permeate can be in the form of clean water or
water laden with a chemical, and membranes
facilitate the recovery of raw materials for reuse
by maintaining them in their simplest form.

Figure 1 is an example of the multifaceted
approach that can be taken with membrane
systems to accomplish specific results. The
filtration elements do not all necessarily have to
be membranes.

Figure 2 illustrates typical membrane be-
haviour. The useful life of a membrane can
vary from weeks to more than ten years.
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Selecting a membrane
system

Before selecting a suitable membrane system,

the following steps should be taken.

Scrutinise all the chemicals and dyes used in
the plant over the past year, and also determine
the loads of lint and other particulates, such as
dirt and stones, that may be part of the stream.
In addition, ascertain the pH and temperature
spikes of the effluent and their duration, and
investigate whether the waste stream is affected
by extreme volume and viscosity swings. The
reuse(s) of permeate(s) should be verified in the
laboratory to ensure that the water reuse goals
can be met.

Run a preliminary laboratory scale test to get
an idea about particular operating peculiarities,
focusing upon membrane selection, and then
initiate a pilot study on site. This can last from
one to three months depending upon the depth
and detail required. Meanwhile, consider the
options of concentrate reuse or disposal. In the
case of disposal, compare the economics of
hauling it off, reducing it to a filter caks,
incineration and possibly others.

The time frame within which decisions must
be made shouid be considered, and it is
important to involve several plant people from
the outset to allow them to grow slowly into the
idea of treating and reusing water, in spite of
the fact that the highest possible degree of
automation should be used. Finally, remember
that serious membrane performance de-
ficiencies are often due to inefficient
prefiltration, pretreatment or unanticipated
process changes in the plant.

If the pilot study yields good results, it is
important to consider the following before
installing a molecutar filtration system:

+ Pilot studies are only guidelines because
they can only relate to specific points in time
and small samples.

* Reliability of the system is the most under-
estimated detail to consider. It addresses
every part of the system.

* Changing in-plant operating conditions are a
tact of life in textife operations, and are
especially amplified in commission dye-
houses.

* Materials of construction must be the best.
Any cheapening of the system will have costly
consequences for the mill.

* Responsible operator individuals must be
identified early, and they must understand the
importance of their job.



= A quick reaction to equipment or operational
problems is essential. Decisive actions are
the key to keeping the entire process flow
balanced.

* The highest degree of automation does not
imply that an operator is unnecessary.

+ Practicality and guarantee can affect one
another. The former deals with unen-
cumbered design and operation while the
latter addresses performance. Guarantees
that go beyond workmanship and outright
errors in the supply of components are
meaningless for all practicai purposes be-
cause of the undefineability of the stream
composition.

¢ The sludge produced must still be disposed
of in an acceptable manner.

» There are uncontrollable losses in every
operation, hence it will always be
necessary to buy some make-up water.
Such losses are associated with evapor-
ation, for example. Achieving 100% reuse
of the incoming water is, therefore,
impossible.

Economic considerations

In-plant water clean-up-and-recycle systems
that include molecular filtration offer severai eco-
nomic incentives:

* Anin-plant water supply is independent of the
sewer charges, surcharges, environmental
regulations and conventionally required water
pretreatment steps (such as water softening)
imposed by the water authorities.

+ The future will demand competitive postures
that will be impossible to maintain or achieve
without sufficient water.

* The permeate is valuable in terms of water,
energy, and chemicals.

» The concentrate may be valuable because it
can be reused.

* Where applicable, a water recycle system wilt
reduce the operation of an on-site waste
treatment facility.

* Membrane systems are also, by their nature,
energy reclamation systems.

It must be realised that waste water treatment
installations, particularly in-plant water clean-
up-and-recycle systems, usually offer a smailer
return than that attained with textile dyeing and
finishing equipment. New rational long-term
thinking is necessary, because such systems
will determine the future profitability and, more
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importantly, the future viability of a company.
However, such installations will eventually have
to become part of every mill operation and the
economic burdens will lessen in comparative
competitive terms.

Conclusions

Textile waste streams are some of the most
difficult to treat with molecular filtration, chiefly
because of the extraordinary number of
variables affecting permeation and fouling rates
of the membrane. A membrane system design
must be able to cope with the unpredictable
nature of textile streams, without compromising
the highest possible degree of flexibility of the
plant. The selection and operating conditions of
each membrane in the system has to be
uniquely addressed in sach specific case, and
their properties tailored to handle the correct
ranges of temperature, pH and viscosity.
However, although pilot studies are important,
they have limited validity towards system sizing,
and the experience required to design and size
such a system can only come from full-scale
textile mill operations. Finally, it is important to
remember that membranes are a very usetul
tool in textile waste water treatment
applications, but they are by no means the only
equipment of impact in the total system.
Adequate pretreatment, the nature of which
depends strictly upon the specific effluent
stream, is mandatory. A membrane system
without proper pretreatment can become an
overpowering liability that no textile operation
should be advised to consider.

Christoph W Aurich can be contacted at
Gaston County Dyeing Machine Co., PO
Box 308, Stanley, North Carolina, 28164
USA.

‘Waste water
treatment
installations will

eventually become

part of every mill

operation and the
economic burden

will lessen’
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