DYEHOUSE POLLUTION

Current problems and future
restrictions in dyehouse

operations

Barry G Hazel

Although the title refers specifically to dyehouse operations the
author extends his discussion beyond this topic, as fabric must
be prepared before dyeing and finished after dyeing, if it is to
meet the consumer needs. In this article Barry Hazel considers a
wide range of problems in the finishing sector.

Before considering our problems in
detail, we must recognise the fact that
the textile finishing industry is per-
ceived by the general public, and by
the legislators, as a polluting industry.
In the UK the industry is specifically
referred to in the Environmental
Pollution Act, and in the European
Community studies are being carried
out on the discharges from the indus-
try to see whether special directives
should be applied. Further restrictions
are inevitable and considerable plan-
ning is necessary to meet the costs that
will be involved.

Current problems and future
restrictions

I propose to deal with these two
together because one man’s current
problem is another man'’s future
restriction. It depends very much on
the area in which you are situated and
on the priorities that the water utilities
are giving to particular problems. The
Environmental Pollution Act, of course,
controls the discharges to both air and
water. It aims to prevent problems
where, for example, a heavy metal has
been precipitated from a liquid effluent
and then is present in sludge, which is
disposed of without any controls. I will
refer briefly to the problems in the
three areas.

Land

It is no longer possible to dump
chemicals or contaminated sludges
anywhere except on controlled landfill
sites, and they must be removed from
the works by specialist waste disposers.
The cost of this operation is high and
rapidly escalating, as the landfill sites
have to be located further and further

from the works. An increasing problem
is the sludge from aerobic biological
treatment plants which may contain
many different chemicals and pesti-
cides. Work is being carried out in
France and other European countries
on this subject.

Water
Liquid effluent is the largest single
current problem for textile finishers.
Some 90% of finishers, not only in the
UK but also in Europe, discharge to
sewer and the effluent is treated by the
local sewage treatment plant before
being discharged to a water course.
The advantage to the finisher is that
capital investment and operational
responsibility are kept to a minimum.
The majority of finishers have always
considered that these advantages
outweigh the disadvantages of cost.
The cost of treatment of effluent by a
sewage works is built into a trade
effluent charging formula. This is based
on three parameters, the volume, the
chemical oxygen demand (COD) and
amount of suspended solids (Eqn 1).
There are certain restrictions on
parameters such as temperature and
pH, and on certain chemicals; these
apply in the consent limit on discharge
to the sewer. These in the past have
not caused major problems to the
finisher, but the consent limits are now
being applied much more stringently
and new restrictions are being applied.
Following the privatisation of the
water authorities, their own output is
now being carefully monitored by the
National Rivers Authority. They are
having to make major investments, and
in fact North West Water Ltd has
revised the formula on which it
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Trade effluent charging formula

C=R+V+953+ﬁ5 (1)
0O Ss
= total charge per m*
reception charge per m?
= volumetric and primary
treatment charge per m>
COD of trade effluent
after 1 h settlement
COD of settled sewage
after 1 h settlement
biological oxidation cost
of settled sewage per m®
total suspended solids
content of the trade
effluent per m?
total suspended solids
content of crude sewage
per m’
treatment and disposal
costs of sludge derived
from 1 m?® of sewage
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calculates payment for treatment of
trade effluent as shown in Eqn 2, in
which B is a special charge covering
investment cost by the water utility.
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C=R+V+B +— B + =5 (2
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s S
B, is a special charge for investment
cost by the water utility

Water authorities are obliged to
accept domestic sewage, but there is no
automatic right of discharge for
industrial trade effluent. Hence the
authorities are looking much more
carefully at the composition of the




effluent being discharged from the
finishing industry.

This problem is not unique to the UK
and at a meeting last year the finishers
from all over Europe considered the
major problems facing the industry.
These were identified as:

(a) Coloured effluent from reactive
dyeing

(b) Coloured substances from Lists 1
and 2

{c) Biodegradability

(d) Metabolites

(e) Nutrients

(f) Pesticides

(g) Absorbable organohalides (AQX).

The EC Directive 86/280 gave a so-
called Black List of chemicals that have
been proscribed and a Grey List of
chemicals that are the subject of further
investigation,

The lists are now referred to as Lists
1 and 2 and there are in the region of
129 chemicals currently appearing on
them. The UK government studied the
lists and formed a separate list of its
own, commonly known as the Red List.
The chemicals appearing on the Red
List are shown in Figure 1.

At this stage many finishers say ‘Ah
well its not going to affect us then’, but
it is surprising how many of these
chemicals appear in the effluent of
textile finishing. For example, if you
buy caustic soda made by the mercury
cell process it contains mercury. Zinc
compounds, commonly used in

In response to the Black and Grey Lists
of chemicals drawn up by the EC, the
UK government compiled its Red List of
chemicals subject to tight restrictions:

Mercury and its compounds
Cadmium and its compounds
Hexachlorocyclohexane (all isomers)
DDT (all isomers)
Pentachlorophenol and its compounds
Hexachlorobenzene
Hexachlorobutadiene

Aldrin

Dieldrin

Endrin

Polychicrinated biphenyls
Dichlorvos

1,2-Dichlorvos
Trichlorobenzene

Altraxine

Simazine

Tributyltin compounds
Triphenyltin compounds
Trifiuralin

Fenitrothion
Azinphos-methyl

Malathion

Endosulfan

Figure 1

finishing operations, are almost
invariably associated with cadmium
compounds. Pentachlorophenol has
been used in the past as a very impor-
tant rot-proofing agent for treating
textiles. Tributyltin compounds have
been used in anti-fungicidal treat-
ments, and are the basis of a number of
pesticides used in the growing of
cotton or the treatment of sheep;
consequently they appear in textile
finishing effluent.
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Some companies will inevi-
tably conclude that they have
neither the space nor the
money to meet all the re-
quirements being brought in
and they will have little op-
tion but to close down. 77

At this stage I must state that it is not
totally possible to engineer your way
out of the problem. I believe that the
standard method of looking at pollu-
tion problems must be adopted by the
textile finisher, as it is in some other
industries. The first ideal is to avoid the
problem by eliminating the pollutant
or by replacing it with an alternative
non-polluting compound. This will
normally be the work of chemists and
chemical engineers to change processes
and chemicals, and [ believe very
strongly that the industry must review
its existing processes in the light of
‘green’ requirements. Only after this
has been done can we think of engi-
neering. Then it will be best to carry
out the treatments as close as possible
to the origination of the pollution. ‘End
of pipe’ treatments are a last resort.

It is of prime importance for the
finisher to know from which process a
particular form of pollution is arising.
Pollution audits must become as
important as energy audits, and both
must assume equal importance with
financial audits.

Having determined the origin of the
pollutant, it is easiest to treat it in its
most concentrated form. I foresee that
pollution control equipment will
comprise small pieces of plant at
various stages throughout the works.
Only when the main elements of
pollution have been removed will the
effluents be merged for discharge.

To enable treatment in the most
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concentrated form to take place a
major study will have to be made on
waste minimisation, both volume of
water and the chemicals incorporated
in it. This is an aspect that the Textile
Finishers Association is currently
tackling through a major research
project on waste minimisation and
trade effluent treatment.

The first function of the engineers
will be to repipe the works and to
design small pieces of equipment that
will carry out the treatments close to
the source of pollution. At the moment
the main types of treatment foreseen
are treatment such as activated carbon
and membrane filtration, which can
handle small volumes but would not be
capable of handling the total volume of
a finishing works effluent.

Having carried out the treatments,
the final effluent will be much less
contaminated than are the current
effluents. It is at this stage that com-
panies will have to make the decision
whether to carry out further treatment
and discharge direct to a water course,
or whether they will continue to send
their effluent to the local sewage
treatment plant for final cleaning.

Air

Under the Environmental Protection

Act 1990 Part 1, textile and fabric

coating and finishing processes are

proscribed for air pollution control.

The final draft of the secretary of state’s

guidance notice has just been pub-

lished, this states that where a pro-
scribed process is carried out the ‘best
available technique not entailing
excessive costs’ (BATNEEC) will be
used:

1. For preventing the release of
substances proscribed for any
environmental medium into that
medium, or where that is not
practicable by such means for
reducing the release of such sub-
stances to a minimum and for
rendering harmless any such
substances which are so released

2. For rendering harmless any other
substances which might cause harm
if released into an environmental
medium.

BATNEEC does not mean what
many people think it means; the
reference to excessive costs only refers
to costs that are excessive in relation to
the environment, not commercially!

All emissions to air other than steam
or water vapour should be colourless
and free from persistent mist. All
emissions to air shouid be free from
persistent fume and from droplets, and
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they all must be free from offensive

odour outside the process boundary.
Specific emission concentration

limits laid down are:

Total volatile organic

compounds 50 mg/m?
Total particulate matter 50 mg/m?
Carbon monoxide 100 mg/m?
Isocyanates 0.1 mg/m?
Formaldehyde 20 mg/m?
Nitrogen oxides 100 mg/m?

Various types of ‘best available’
technology are specified in the guid-
ance notes, including absorption
processes, condensation processes and
incinerators. There are very considera-
ble monitoring requirements that will
come into effect. Most companies in
textile finishing will be affected by this
legislation. They will be required to
prepare a programme for upgrading
their plant to meet the new require-
ments and submit it to the local
authority within six months of the date

of issue of the first authorisation. The
upgrading must be completed not later
than 1 October 1995.

Conclusion

There are going to be major changes in
the next five years, some of which will
be extremely expensive for the textile
finisher. They cannot be ignored and
they will not go away. Companies
must start to carry out a pollution audit
now and begin to look at their most
polluting processes to see if they can be
altered or eliminated. Subsequently a
study of waste and water minimisation
is required, and I have already referred
to the TFA research project on this
matter.

Each company must then decide its
own strategy for meeting legislation in
the 1990s; it must look at the engineer-
ing requirements and in some cases
whether it has sufficient room on site
to meet these requirements. Some
companies will inevitably conclude

that they have neither the space nor
the money to meet all the requirements
being brought in and they will have
little option but to close down. For
those who develop a strategy to meet
the requirements the cost is going to be
the key factor. In order to meet those
costs customers must be advised that
prices will rise.

There is currently no margin in
prices to allow for major investment in
environmental protection equipment.
The TFA believes that the government
should be giving capital allowances in
excess of 100% for expenditure on
environmental control measures; this is
both a practical and a political problem.

Barry Hazel is the director of the
Textile Finishers Association,
Reedham House, 31 King Street
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