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Reusing waste in the production

of leather watchstraps

Cleaner production

Reuse of leather waste
Hirsch uses a variety of kinds of leather
in its production of watchstraps.

During the production process, leather
strips are cut from larger pieces of leather
by punching machines, for the lining and
inlays. These strips are used as fabrication
material for the next production steps.

A large percentage of the waste leather,
which had to be dumped in the past, can

now be reused in a new process.

Enabling technology

The leather scrap is unravelled in a two-
stage leather defibration machine.

The fibres are then mixed with several
binding agents and processed into an
injection moulding compound in a stirring
device. In a specially designed injection
moulding machine, the fibre material is
applied on the leather bracelets as inlays.

After the moulding process — during which
shaping of the bracelet is finished — the
half-finished product is supplied to

a special drying device.


















Enzymatic bleach cleanup
in cotton dyeing

Background

Raw cotton fabric is a light shade of brown,
and is usually bleached by a treatment with
hydrogen peroxide. Afterwards, the bleaching
chemical has to be removed before the dye
is applied; otherwise, the bleach and dye react
with each other. The traditional method of
removing the bleach is by rinsing the fabric
with water a number of times. Alternatively,
a reducing agent can be used to neutralise
the bleach. In either case, large amounts

of water are required for rinsing — up to

40 litres per kg of fabric. A thorough
economic and environmental analysis of
enzyme treatment was made in full-scale
trials at Skjern Tricotage-Farveri, which dyes

roughly | 500 tonnes of fabric per year.

Cleaner production

A new process using an enzyme preparation
called Terminox Ultra can considerably reduce
water and energy consumption in the
bleach cleanup phase between bleaching and

dyeing. Skjern Tricotage-Farveri switched to
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Reduction of chemical oxygen
demand in the textile industry

Background

Among the large number of chemicals
needed by the textile industry to produce
woven fabrics, the sizing agent is
predominant. It is required to protect
warp yarns against abrasion during the
weaving operation. Size, a kind of glue,

acts as an abrasion-resistant yarn coating.

During dyeing and finishing, the fabric is
treated in many ways, acquiring colour, hand
and lustre. The sizing agent would disturb
the chemical processes tremendously — for
example, by preventing the dyestuff molecules
from migrating uniformly into the fibres. It
is therefore essential to remove the sizing
agent before dyeing — that is, wash the size
out. The washing liquor subsequently
contains a low concentration of the removed
sizing agent. This liquor is discharged,
contributing highly to the chemical oxygen
demand load in the textile effluent.

Cleaner production

An alternative to this conventional process

is the complete elimination of the sizing

agent from the washing liquor by means of
ultrafiltration (UF). The UF-membranes work
as a sieve. When the washing liquor flows
under high pressure along the surface of the
membrane, extremely small pores let the
water molecules pass, but the macro-

molecules of the sizing agent are rejected.

Through the continuous elimination of water,
the originally low size concentration increases.
After about 90 per cent of the water is
eliminated, the concentration reaches the
level needed for the sizing operation. The
size-containing concentrate generated can
therefore be reused in the sizing department;

in this way, the size is reclaimed.

There are only two indispensable conditions

for size reclamation:

< the sizing agent has to be water-soluble
and

<+ the processes of weaving and finishing

have to be integrated.
Enabling technology

The sizing agents used for reclamation are

polyvinylalcohol (PVA), carboxymethylcellulose







Replacing chemical with thermal
treatment in equipment cleaning

Background

Adhesive coating equipment requires
thorough cleaning after each run. This is
usually done by immersion in a
trichlorethylene bath, with the attendant
toxic hazards for personnel and risks of
accidental pollution during product handling.
The chlorine-based solvents must then be
either regenerated or disposed of, both of
which are expensive operations.

Thermal scouring represents a less
hazardous and more economical solution.

Cleaner production

Paulstra manufactures metal and rubber
elastic joints for vibration-damping parts
used in the construction of motor vehicles.

In 1993, as part of its Safety and
Environment programme, Paulstra replaced
the chemical cleaning of its equipment by a
‘thermal treatment based on the fluidised
bed principle.

Fluidisation consists of suspending fine solid
particles in a gas flow. This can be achieved,
for example, by passing a flow of gas up
through a bed of graded silicate grains, so as
to separate them but not blow them away.

As the speed of the gas through the bed
increases, it produces a stirring effect
among the grains. The bed takes on the
appearance of a boiling liquid. A fluidised
bed combines the physical and thermal
properties of a liquid, including the ability to
transfer heat uniformly. A gas burner of
appropriate design heats the suspended
grains to the exact temperature required.

The equipment to be scoured can be

‘immersed’ in the bed as though in a liquid,
encountering no resistance other than
Archimedes’ bouyancy. It can be evenly
heated to the correct temperature for the
operation in question (420°—450°C) to
remove deposits of paint, varnish or plastic.

Enabling technology

The firm installed a natural gas-fuelled
fluidised bed furnace with post-combustion
of fumes and dust separation. The bed is
heated to a temperature of 450°C. The
equipment to be cleaned is lowered into a
vessel whose base is a porous horizontal
plate covered with sand. The fluidising air is
blown from underneath. Scouring is
effected by the heat-induced decomposition
of organic components. Any remaining
particles can be removed by shaking and












Reducing heat loss in lead oxide unit

Background

A lead oxide unit, employing a pot type
electrical furnace, manufactures one ton

of lead oxide per day.

A waste minimization audit at Sager Surgicals !
Private Ltd found that the radiation heat
losses from the side walls in the electric
furnace was about 1600 KCals/m2 hour, and
from the top, 2400 KCals/m2 hour. Due to
these losses, the temperature inside the
furnace was not adequate for obuaining the ~ Cleaner production
desired yield and quality of lead oxide.

The cleaner production applications mainly
Additionally, fuel and power consumption centred around process modifications.

and batch process time were high, and The furnace design was modified and
the furnace life was reduced due to better heat insulating material was
overheating of the shell. used to reduce heat loss.
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Zero wastewater emission
in the wiredrawing process

Background

The wiredrawing process includes the

following steps:

%+ pickling treatment by dipping in hot
aqueous solution of sulphuric acid

%+ pre-phosphatising and phosphatising
treatments by dipping in phosphoric
acid solutions containing NO3 and NO;
salts and heavy metals (Fe, Zn)

% wiredrawing and annealing treatments.

Waste rinse waters contaminated with
sulphate and nitrate salts account for the
largest amount of pollution resulting from
the wiredrawing process. The first effort
made by the company to reduce the
environmental impact was the installation of
a chemical precipitation plant. Since the

early 1980s, full water reuse has been

introduced, which enables a partial drag-out
recovery; ferrous sulphate from spent
pickling solutions is recovered as a chemical
coagulation agent in biological treatment
plants. The present process management
solves the problem of wastewater pollution,

but some critical aspects still remain:

< a considerable loss of chemicals — and
consequently a significant amount of
sludge — has to be disposed of as
hazardous waste

< high energy consumption due to the
heating system of the pickling baths

(steam in open circuit)

“* an increase in salinity of recycled rinsing
water due to accumulation of sulfates
and nitrates, which results in difficult

control of the rinsing quality.


















Material use in the production of office chairs

Background

Ahrend Zwanenburg processes steel into
parts for the seats and backs of office
chairs. These are made using a reaction-in-
moulding (RIM) process. The company
also coats the components, partly by

the use of powder paints.

Three parts of the chair seat are assembled
in an integral way: a solid seat base, the seat
cover upholstery, and the padding from PUR
foam. The AHREND 220 office chair was on
the drawing board when the Eco-design
team entered the process.

The team identified several areas of
concern: primarily, the material choice for
the cross foort; the possibility to recycle the
seat and back; and construction of the chair,
especially as concerns disassembly.

‘Take-back’ legislation is looming in
Europe, and a cost analysis based on
realistic assumptions about taxes and
waste disposal costs in the year 2000
revealed that the cost of the redesigned
chair would be 45 per cent of that of
the current design.












Reducing waste generation
in sugar milling and refining

Background

Established in 1927, Central Azucarera Don
Pedro (CADP) is the leading raw sugar
factory in the Luzon Island of the
Philippines.

Raw sugar is processed in the following way:

when the sugar cane arrives at the mill, the
stalks are cut into small pieces by turning
knives. The cane pieces are then passed
through heavy rollers which squeeze out
the juice. The juice is treated with lime,
causing impurities to settle to the bottom.
Impurities are removed by filtration.

The clear juice is pumped to the multiple
effect evaporator to concentrate the juice
solids from about 12 to 65 per cent.
Crystallisation follows through further
evaporation under carefully controlled
conditions in vacuum pans. Sugar crystals
are separated by centrifugation.

Ash settling pond

Cleaner production

Water use optimization

The Pollution Management Appraisal (PMA)
at CADP, conducted by the Industrial
Environmental Management Project (IEMP)
in March 1993, focused on reduction in
water use and wastewater generation.

CADRP significantly reduced its wastewater
generation by adapting the IEMP-
recommended low cost/no cost waste
minimization options. These included:
waste segregation to dry handling of fly ash;
recycling bagasse to absorb grease and oil
spills; recycling clarified water from ash
settling pond and condensate tank overflow
for cleaning purposes; good housekeeping,
such as monitoring oil spills, repair of
leaking pumps, removing debris from canals.

Combat against hazardous chemicals
CADP continues to study and implement

waste minimization options. Each












Reducing emissions in steel pipe coating

Background

According to clients’ requirements, the
Ferrum steelworks manufacture steel pipes
must have an outside insulation which is
corrosion resistant. The pipes are coated
with a bitumin compound, a coating process
which is very harmful to the environment,
producing toxic gaseous emissions of

47.6 tons/year and generating |94 tons/year

of solid waste.
Cleaner production

The cleaner production application
involves the implementation of

new coating technologies.

#» Stage |
The bitumin compound was replaced by
polyethylene tape. The company
achieved this without additional

investment.

4 Stage 2
In the next stage, three-layer polyethylene
insulation was introduced. This new
process of pipe coating required the
installation of a new, complete
technological line, purchased from the
German company Hoesch, which
assures technical assistance
by line installation and start-up.

Enabling technology

The new coating technology consists
of the following process.

#» shot blasting

+ successive deposition of:
» powdered epoxide resins
* copolymer as a combining agent

» ethylene plastics as the outside layer.
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Biological degreasing with
closed rinse water system

Background

For the Swedish electroplating company

Landskrona Galvanoverk, the most
important pretreatment processes are
electrolytic degreasing, water-based hot
degreasing, pickling and decapetion.

A study showed that these processes

gave rise to large amounts of waste.

Environmental efforts were directed towards
degreasing and pretreatment processes, with
the aim of reducing pollution of the rinsing
water. The conventional alkalic degreasing
bath contained NaOH, soda, phosphates,
silicates, tensides, and complexing and
sequestering devices. The degreasing took
place at pH | I-14, with a 5 per cent NaOH
solution. Waste rinsing water led to an
internal wastewater treatment plant

where iron, zinc and chrome ions were
precipitated as metal hydroxide. The
resulting hydroxide sludge was dewatered

in a chamber filter press. Water pollution
consisted mainly of metal ions, fats, oil and
tensides. Three per cent of the zinc and

15 per cent of the chrome used for finishing
ended up in the rinsing water, leaving the
plant partly as a component in the hydroxide
sludge, which amounted to 30 tons a year,

and partly as water pollution.

Closed degreasing system

Cleaner production

Biological degreasing in combination with

a closed rinse water system was developed
by Camex Engineering AB of Sweden.
Recently, lkaab took over the licences.
The system, based on biodegradable
tensides and micro-organisms, is
economical and non-polluting, with a

low consumption of energy and chemicals.

In general, it consists of the following steps:

“* objects are washed in an

aqueous solution of tensides
% contaminants are dissolved

in the washing liquid

<+ the washing liquid is separated
from the metal objects

% nutrient salts are added
to activate micro-organisms

% natural hydrocarbons are then
degraded by the micro-organisms

4 the tenside washing liquid can be reused.

All water-soluble tensides — preferably
biodegradable — can be used. The pH value is
kept between 8.5 and 9.4, with a temperature
of 20°-80°C, preferably 30-40°C, and the
oil content between 50-500 mgl/litre.
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CEPITA: Demonstrating cleaner
production benefits in Tanzania

At the beginning of March 1994, the
Department of Environment (DoE) in the
Ministry of Tourism, Natural Resources and
Environment launched a cleaner production
pilot project in collaboration with the
Ministry of Industries and Trade, the
University of Dar es Salaam and the Ardhi
Institute. The project, named CEPITA
(Cleaner Environmental Production in
Industry Tanzania), is funded by Danida.

Within the framework of CEPITA,
demonstration projects are being carried
out in 13 companies within seven industrial
sectors, whilst strategy studies are

conducted by the project consultants.

The following objectives are
central to CEPITA:

< raising awareness of cleaner production
in collaboration with government
institutions, industry,
NGOs and research and

development institutions

# demonstrating to Tanzanian industries
the possibility of simultaneously
increasing profits and reducing

environmental impact at source

% formulating recommendations for
an effective cleaner production
policy and strategy

% training industrial personnel

in cleaner production.

The seven industrial sectors selected for

the purpose of the project were:

» the metal and electroplating industry
» glass manufacture  « cement manufacture
« food processing * soap manufacture

« the textile industry + fibre production.

A toral of 169 cleaner production options —
of which 105 have so far been considered
feasible — have been established throughout
these industries, including good
housekeeping and process and product
innovations. Assessment of these

options continues; they will be
implemented in the near future.

Extensive study will also be carried out on
94 of the options, and feasibility studies
remain to be conducted on a further

50 options during the second phase

of the project.

The following good housekeeping examples
have led to substantial waste prevention
and reduction in water, chemical and

energy consumption:

# At Kimbaba Sisal Estate, installation of
an automatic sensor has led to a
reduction and water overflow of
30-50 per cent.

# Conservation of water and
improvement in boiler efficiency at
Sunflag — one of the two textile
companies involved in the project — has
reduced both energy and water
consumption by 40-50 per cent.

The following case study on ammonia

reduction in the galvanising of steel

is exemplary of CEPITA cleaner
production efforts in Tanzania.
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Reducing product loss in the chemical industry

Background

Rhone Poulenc Chemicals has used a number
of measures to tackle the loss of product
and subsequent releases of chemical
oxygen demand (COD) to effluent.

This case study outlines the results that two
modifications to the operating procedures

have had on material loss.
Cleaner production

The quality control of a product requires a
certain number of samples to be taken

from vessels during production.

When samples are taken from the bottom
of a vessel, there is unavoidable spillage,
at a cost both to the company and the
environment. Opportunities to

reduce this problem were identified.

!PM————-_—-—

At the end of each product run, it is general
practice to boil out a vessel, incurring

loss of product and requiring the use of
washing aids. Opportunities were also
identified to reduce the amount of

product lost in this fashion.
Enabling technology

The company began using larger vessels,
which meant fewer samples were required
for the same volume of chemical.

The number and size of the samples were
reduced, whilst still maintaining the

standards set by quality control.

Finally, where practical, the sample was
taken from the top of the vessel, to avoid

the loss of product through spillage.




















