A RETURN TO NATURE?

Textile

Textile wet processors
have come in for a lot of criti-
cism over the last decade. The
sector’s association with toxic
chemicals and the occasional en-
vironmental horror-story has stained

its image somewhat. Today, however,

companies are working towards more stringent standards
and efforts are being made to switch to cleaner processes.
Mike Lomas speaks on behalf of the defence.
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wet processing
and the
environment

by Mike Lomas

Wet processing is a term used to describe
a wide range of preparation coloration
and finishing techniques performed on
the textile product. Within the textile
manufacturing chain wet processing is
clearly identified as having a potentially
adverse effect on the environment. In the
UK, the recent Environmental Protection
Act (1990) has raised the general
awareness of the need to identify and
implement cleaner processes. Industry
has been encouraged to adopt the
concept of Integrated Pollution Control
(IPC) which links the control over the
nature and disposal of airborne and
waterborne emissions with those relating
to solid waste.
In addition, the privatisation of
the water industry and the need
to make profits for shareholders
have lead to increased charges in
their disposal of textile effluents.
Many wet processors possess their
own treatment plants and are currently
actively interested in decolorisation
techniques either by filtration or perhaps
by more novel methods recently reported
[1]. Alternatively, dyers, printers and
finishers are attempting to reduce the
environmental impact of their processes
and it is this area which is the subject of
this article. Despite the perjorative terms
that have been attached to the wet-
processing sectors in the past — by way of
their association with the chemical
industry — progress has been made
towards better environmental practice.
In short, the wet processor is able to
minimise his effluent problem by
adopting three main approaches:
* reducing the volume and toxicity of
his discharges
* recycling and reusing useful
constituents, such as water and
colorant



* adopting alternative ‘greener’
chemicals and processing methods.

By reviewing advances made in these
areas during recent years and
highlighting future trends, this article
attempts to show how the wet processor
is tackling the difficult and sensitive
issues which surround the impact of mass
production.

Preparation

Table 1 shows that the commonly used
preparation processes of desizing,
scouring and bleaching with their
associated wash-off stages produce a
heavy biological oxygen demand (BOD)
in the effluent [2,3].

Much work has been carried out by the
chemical companies to market
environmentally friendly, biodegradable
auxiliary products used to reduce the
levels of sodium hydroxide or peroxide
used in scouring and bleaching, or to
improve process efficiency. Certain
organisations such as Crosfield Textile
Chemicals and Sandoz make
environmental protection a key point in
their chemical marketing strategy [4].
Elsewhere, Allied Colloids has evaluated
the problems of nonionic wetting agents/
detergents based upon
alkylphenclethoxylates (APEO) [5].
Although APEQ surfactants are
adequately bicdegradable the
decomposition products are phenolic and
are still toxic to fish. Alternative nonionic
ethoxylated fatty alcohols and anionic
polyacrylates are now available on their
own or in blends. Similarly,
environmentally friendly stabilisers and
sequestrants have been proposed over
the last couple of years [5,6].

In addition, companies in the UK
frequently combine desizing, scouring
and bleaching into single processes to
reduce the effluent load, particularly in
the continuous preparation of woven
cotton and polyester/cotton blended
fabrics. The computer-controlled
recycling of peroxide liquors and control
of the overall liquor flow are just some of
the machinery manufacturers’
approaches to minimise the volume of
effluent produced [7,8].

Coloration

The coloration sector of the industry has
been particularly affected by recent
legislation covering not only the
environment, but also the safe handling
of dyes and chemicals used. The impact
of the COSHH regulations (Control of
Substances Hazardous to Health) has
resulted in a wider application of
automatic dispensing equipment in
dyehouses and printworks, together with
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Table 1 Poliution loads in cotton finishing processes

Water consumption BOD

Poliution load

Process (% of total) (% of total) (% of total)
Desizing 5 22 >50
Scouring 1 54 10-25
Bleaching 46 5 3
Mercerising 2 <4

Dyeing 8 5 10-20
Printing 7 6 10-20
Washing-off 30 1 5

Finishing 1 7 15

greater attention being paid to the
physical formulation of dyes and
pigments [9].

Subsequently, dyers have attempted to
lower the toxicity of their efftuent
discharges by using less hazardous
chemicals in dyeing, and by optimising
the level of dye fixation so that less
unfixed dye is required to be removed in
wash-off. A number of reactive dye
manufacturers now actively market
multi-centre reactive dyes of low
reactivity but which are able to produce
fixation levels as high as 90% [10].

Although less important than in
previous years, sulphur dyes continue to
be used for specific shades, especially on
continuously dyed woven cotton fabric
for workwear. Here the dye manufacturer
has concentrated on producing systems
with lower levels of the toxic reductant
sodium sulphide, or using alternative
safer products [11,12]. Similarly wool
dyers using chrome dyes for their ease of
application and good levelling/fastness
properties need to be aware of the
inherent dangers, particularly of excess
potassium or sodium dichromate not
being fully bonded to the dye or wool
keratin; this can create effluent problems
since the permissible levels of Cr(VI) can
be as low as (.5 mg/l. Here again dye
manufacturers have carried out R & D
projects to create dyeing processes in
which there is an optimum crosslinking
of the chromium ion [13].

In the field of disperse dyeing, the
formulation of the dye has been
improved to achieve increased dyebath
solubility and to decrease the need for
carrier use. ICI has concentrated upon
producing readily-cleared alkali-soluble
Dispersol PC dyes, which eliminate the
need for conventional reduction clearing
[14]. Such dyes then permit combined
dye cycles to be used when dyeing
polyester/cotton textiles in a single-bath
(New Select) approach.

In addition, dyers are using
increasingly lower liquor ratios in
package, beam and jet dyeing machines

or are employing continuous or pad~
batch processes wherever possible to
reduce their effluent volume.

For printing, particular environmental
problems occur, both in the nature and
volume of the waste produced. Many UK
apparel and furnishing printers now use
pigment colorants and so eliminate the
need for post-print washing. Largely for
environmental reasons, white spirit use
in printing pigments has virtually
disappeared and most printers use
modern all-aqueous systems. One
specific concern when printing with
reactive dyes has been the high levels of
urea used (up to 20% by weight in the
paste) as an aid to the fixation stage, and
recent work has been done on the use of
lower urea levels together with
alternative chemicals [15].

UK printers have been somewhat
reluctant to adopt low add-on foam
printing technology, but many have
invested heavily in automated colour
kitchens along with CAD systems and
even laser engraving techniques in screen
manufacture. This investment in new
technology is not only able to reduce
waste but also to provide more accurate
management information cn paste
volumes needed and used. For the future,
the jet printing of fabrics will be able both
to minimise the amount of effluent
produced and its solids content.

Finishing

For some time, textile finishers have been
concerned both to optimise the level of
fixation of their chemical finishes and to
lower the toxicity of the chemicals used.
The formaldehyde content of easy-care
finishes for use on cellulosic goods and
their blends has attracted considerable
attention in recent years, particularly
from the retail sector. Low-formaldehyde
resins stable to hydrolysis are now
frequently applied using low add-on
foam technology, with
dimethyloldihydroxyethylene urea
(DMDHEU) being the most popular
chemical. However, there is considerable
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interest in the prospects of applying
entirely formaldehyde-free products,
although the need for higher add-on
levels and fabric pretreatment has been
identified [16].

When mothproofing woollen yarn for
use in textiles such as carpets, the
problem has always been the
requirement to use a product which is
adequately toxic to moth larvae, but of
sufficiently low toxicity to aquatic life.
The use of dieldrin has been discontinued
in favour of permethrin-based products,
but even here the low consent levels of
just a few parts per billion require that
either the effluent be pretreated or that
the product be effectively applied at
minimum add-on levels [17].

Finally, a number of finishers are
investing in exhaust air cleaning
equipment to reduce the emissions from
their stenters and coating machines.
Using either mechanical/electrostatic
filtration or high-temperature burn-off
technology these devices can be very
effective, but added overall machine costs
can be considerable [18,19].

As the public’s awareness of and
concern for the environment continues to
increase, so the demands on the wet
processor for him to use environmentally
friendly processes will intensify. The
recycling and reuse of effluent will
assume a greater importance, although
compared to other parts of the world this

is very much in its infancy within the UK
120].

Environmental protection is associated
with an overall management philosophy
and there will be inevitable cost
implications. However, certain
approaches, such as the adoption of
right-first-time processing techniques can
help to reduce costs and limit the effluent
discharge. UK wet processors have
realised the importance of working
together on this issue and exchanging
information and resources to combat the
problem. As an example, 38 member
companies of the Textile Finishers’
Association are funding research work
with the assistance of the Department of
Trade and Industry to the value of
£300 000 [21]. This aims to develop
management control systems for waste
minimisation and effluent treatment.

There is no longer any room for
complacency because retribution in the
form of heavy fines and even
imprisonment can be swift. Yet there are
many improvements which can be
currently achieved within the wet-
processing factory by an environmental
audit of the processes and chermnicals
used, and a change to ‘greener’ readily
available alterations.
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Everything you wanted to know about Textile Coloration
... but were afraid to ask!

If you or your colleagues are looking for a primer on dyeing and printing, or you need
some introductory material for staff training, this new 16 page booklet could fill the bill.
Produced by Hobsons Publishing as part of their Chemistry Now! series, in
collaboration with the Society and the Dyers’ Company, it has been written with the
help of practising teachers and technical experts to provide a practical introduction to
coloration technology for those who already have an elementary scientific knowledge.

Copies of ‘Textile Coloration’ available direct from the Society at £3.75 each.
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