COLORATION — THE ENVIRONMENT

Environmental compliance for
the Hong Kong textile industry

Hong Kong is a densely populated
city with a large number of small
textile dyeing and finishing
factories. Because of their modest
scale of operation, these factories
encounter considerable difficulties
in handling environmental
problems. C M Lin of the Hong
Kong Productivity Council
discusses the possible approaches
that could assist small textile
dyeing and finishing factories in
coping with the control of air and
water pollution.

tn Hong Kong over two million tonnes of sewage
and industrial waste water are generated daily
from the activities of the community. This
amount has generally been attributed to Hong
Kong's rapid economic and population growth
over the past 20 years. Amongst the major
contributors to industrial waste water pollution is
the textile dyeing and finishing industry.

Hong Kong's manufacturing industry is
characterised by the dominance of small and
medium-sized establishments. Many of these
are located in multistorey buildings that occupy
very little space and do not possess a
sophisticated, or even well defined, manage-
ment structure. Although their flexibility of
operation means that they can respond rapidly
to the requirements of their clients, wide
fluctuations in their production of waste water
makes the design of appropriate treatment sys-
tems complicated. Hence, when the control of
industrial waste water pollution was introduced,
many of the manufacturers were intimidated

‘Many companies
feel that
wastewater
treatment could be
a hindrance to
their business

development’
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and reluctant to face the problem positively.
Because of their small-scale operations, these
factories have difficuity in finding sufficient
space to house a waste water treatment sys-
tem. The manufacturers believe that their
production costs, already accentuated by the
high rental for Hong Kong's scarce space, will
be increased by the added environmental
compliance costs. These factors, coupled with
an inadequate management structure, has led
many companies to feel that waste water
treatment could be a hindrance to their business
devalopment.

Environmental problems

Smoke ernissions

Textile dyeing and finishing factories burn fuel
to heat up water for their processing
operations. In the heating process, smoke
emissions are generated, and these can be a
source of air pollution. Usually the emissions
are ducted away by means of a tall chimney to
ensure that the air pollutants will not affect
nearby inhabitants. However, because Hong
Kong is a small city and it is difficult to separate
industrial buildings from residential buildings,
these chimneys must be built to a height
sufficient to minimise the impact of air
pollutants. If factories want to expand their
scale of operations or if they want to alter the
size of their boilers, they must extend the
height of their chimneys. Because these
chimneys are usually already extremely tatl,
extension can be very difficult.

Waste waler discharges

Textile dyeing and finishing factories do not
produce particularly toxic discharges, but they
do produce relatively large quantities of
polluting waste water and it is often difficult to
find sufficient space to house a water treat-
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ment system. Table 1 compares the discharge
characteristics of one such factory with the
government’s discharge guidelines. The
parameters that typically require treatment to
achieve environmenta! compliance are pH,
temperature and chemical oxygen demand
(COD). The COD quantifies the total oxidisable
portion of the effluent.

Environmental solutions

Air poflution

An effective method of minimising smoke
emissions is to conserve fuel by recovering heat
generated during the processing operations.
Textile factories discharge a lot of contaminated,
hot waste water. Although this is unsuitable for
production use, it can be used to heat up clean,
cold water and this can then be returned to the
production process.

Another possible source of recoverable heat
is the waste heat contained in the condensate.
When textile factories use indirect steam in
their heating process, the steam is condensed
and returned to an ordinary tank. Usually the
condensate tank cannot completely contain
the useful heat and a lot of flash steam is
produced. Through the use of more effective
condensate return systems, it is possible to
almost fully recover waste heat contained in
the condensate. Savings in fuel will also lead to
a reduction in smoke emissions. Therefore,
factories who wish to expand or change their
boilers should consider the practice of waste
heat recovery in order to reduce energy
consumption and smoke emissions, thus
avoiding the necessity to alter the chimney.

A second option is for textile
dyeing and finishing factories to group together
and install a communal waste water treatment
system. By this method, it is very probable that
instaltation and running costs can be reduced.
Difficulties associated with a communal
treatment system include finding a suitable area
of land to accommecdate different textile
factories, and allocating the treatment expenses
in an equitable manner.

A third approach is to adopt cleaner
production. Until recently, factories have been
relying on pollution-control technologies
developed specifically to remove pollutants
generated from production processes.
However, these are very often end-of-pipe
treatment methods, and there has been an
increasing recognition of their limitations and a
greater awareness that other possibilities exist
for pollutant reduction or removal. it may be
possible to modify and improve the production
process in order to reduce or eliminate the
generation of pollutants. |t may also be
possible to recycle waste or to minimise the
generation of waste. Hong Kong is giving more
attention to the adoption of cleaner production
as a tool in the alleviation of pollution.

Case study

Consider a particular textile dyeing and
finishing factory, for which pH, temperature
and COD treatment is required. The treatment
of COD is proving difficult because of space
constraints, and the adoption of cleaner
production appears 1o be the most promising
method of achieving compliance with legal
requirements. The COD of the effluent in this
factory could be reduced by adopting the
following measures:
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Cad i Water pollution
Table 1 Effluent characteristics of a dyeing and finishing ‘ ] ’ ;.
tactory Factories shouid investigate the Hong Kong is
possibility of segregatlmg their waste gﬁ’}iﬂg more
Composite Discharge water into different high- and low- .
Parameter characteristics  standards polluting streams. This is especially attention to the
important for the treatment of organic ;
pH 6.8-11.6 6-10 pollutants. Treatment is only necessary adop fon Of
Temperature (°C) 42-95 43 ) ]
BOD (mg/l) 782 800 for high-polluting streams, and these cleaner
COD (mg/l) 2930 2000 are usually small in volume. Hence, it is .y
Suspended solids (mg/l} 120 800 . . pPr oduction
Sulphates (mg/) 300 1000 poss@e to substantially reduce both
Sulphides (mg/l} 1.6 10 the size and cost of a waste water
treatment system. Although con-
Note: The bold parameters exceed the government's require- siderable operational difficulties in
ments as specified in the ir discharge standards. . . . .
Note: Biological oxygen demand (BOD) is a measure of the waste segregation still exist, tactories
biologically oxidisable portion of the effiuent. should not discount this method without
careful consideration.
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“The entire Hong
Kong area could
be under
worldwide water
~pollution control

regulations by
1997

Better house-keeping
* Current practice entails the
workers adding the amounts

Table 2 Comparison of costs and space requirements of
implementing full treatment to that of implementing clean
measures plus reduced treatment

of chemicals required for each
process according to their own
personal judgement and
experience, without any cal-

Partial treatment +

culations or weighing. As a
result, chemical over-usage is
a potential problem, which not
only wastes valuable chemic-
als but also results in an

Full waste minimisation
Item treatment measures
Initial investment US$ 440 000 146 000
Operating costs 71000 30000
US$/year
Space requirement 180 m? 50 m?2

unnecessarily high COD. Tight
controls over the use of
chemicals for each individual process is
required. The workers should be shown how
to calculate the amounts of chemicals and
how to use a weighing balance to ensure that
only the requisite amounts of chemicals are
added.

* The handling of raw materials is another area
requiring improvement. Workers do not take
enough care when handling and transporting
chemicals. This results in the unnecessary
spillage of chemicals, which are eventually
flushed into the drain and become pollutants
in the waste water. Workers should be
educated thoroughly about the importance of
the proper handling of chemicals and
provided with sufficient guidance and advice.

+ Additionally, workers have become accus-
tomed to dumping the residue chemicals left
in the padders into the drain. This causes
unnecessary COD loading within the
effluent. The correct way to handle this
concentrated liquid waste is to collect and
deliver it to the government's chemical waste
treatment facilities for centralised treatment.

Chemicals substitution

Chemicals used in the textile process constitute
a large proportion of the COD loading. Some
chemicals can be replaced by low COD alter-
natives without affecting the production quality.
For example, detergents can be replaced by
Hostapal EF-X, acetic acid replaced by formic
acid, and Stabicol A replaced by Stabiliser
8G-X.

By applying cleaner production measures,
the factory may no longer need to install a full
treatment system to treat all the non-compliance
effluent parameters (COD, temperature and
pH). A reduced treatment system to adjust the
effluent temperature and pH might be sufficient.
Table 2 compares the costs and space required
to run the full treatment system in this particular
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factory with those of a reduced treatment
system using cleaner production measures. The
factory should be able to save 67% and 58%
respectively in the equiprent and operating
costs of the requisite treatment system if it
successfully implements cleaner production.
The space required by the treatment system
would be reduced by 72%.

Conclusion

Countries throughout Asia are tightening
controls on environmental pellution, and Hong
Kong is no exception. As a means of reducing
air pollution, textile dyeing and finishing
factories will need to conserve energy. In
controlling waste water poilution, however,
many facteries face one difficulty — a tack of
space. To overcome this problem, the
segregation of highly polluting discharges from
less-poliuting discharges, the installation of
communal waste water treatment systems, and
the adoption of cleaner production must all be
considered. Each factory should select the
options that are most appropriate to its needs
and achieve environmental compliance in the
most cost-effective manner.

C M Lin is a divisional manager in the
Environmental Management Division of
the Hong Kong Productivity Council,
HKPC Building, 78 Tat Chee Avenue,
Kowloon, Hong Kong.




