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IMPROVED PROCESS CONTROL IN ALUMINIUM FINISHING
OPERATIONS IMPROVES PERFORMANCE

TIBA CO. FOR ALUMINUM & MATTAR CO. FOR ALUMINUM, MIT GHAMR, EGYPT

Surface cleaning and polishing operations are the last
steps carried out in the aluminium recycling process.
Most aluminium recycling foundries in Egypt do not have
proper process control and ventilation systems at the
polishing operations. Consequently, high levels of metal
dust are released into the workspace, affecting machines,
product quality and health and safety of the workers. It is
therefore necessary that polishing operations be carried
out in controlled environment to minimise metal dust
emissions.

Mattar for Aluminium Co. started its 2production in 1952.
The foundry occupies around 300 m“ and it consists of
two floors. All of the production processes take place on
the first floor and the second floor is used as storage for
raw materials and products. Many other factories and
workshops are also located in the same residential area.

Tiba Co. for Aluminium occupies 4,000m? and employs
70 workers. It produces three different products:
annealed discs for further external forming; low-grade
cooking ware for the local market, finished with a caustic
soda process; cooking ware for export (high-grade) and
high quality products finished by grinding and polishing.
The raw material is high quality scrap and pure
aluminium ingots (99.5% and 99.7% Al purity). Solar is
used for annealing furnace, power generation and
sometimes for smelting in case of shortage of LPG
bottles.

A rapid Cleaner Production Opportunity Assessment
(CPOA) conducted at the two factories showed that in the
polishing and sanding departments:
The different polishing and sanding machines that
were used for high quality products all emitted dust.

The high levels of metal dust in the workspace meant
that electrical motors had to be repaired every two
years and replaced every five years.

The workspace environment was full with aluminium
dust and other particulates and emissions.

No ventilation system existed.

These all contributed towards high indoor concentrations
of metal dust, causing health problems to the workers

and increasing maintenance requirements of the
machines.

Based on the outcomes of the CPOA, an effluent dust
evacuation and control system was installed in the
polishing areas of Tiba factory (see Box 1 for
specifications and a checklist).

All  particulates
generated from
the polishing
processes were
collected through
a suction hood, 2
HP blower and 4”
flexible pipe
system into a
25cm®  collection
duct, to help
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The dust control
system resulted in
the following
benefits:

The new design of polishing system allowed a longer
time interval between routine machine maintenance
activities. Shutdowns for maintenance were reduced
by 15%, giving savings of LE1,350 /year.

A 20% increase in the lifespan of the polishing
machines, particularly the electric motors. Previously,
repairs had to be carried out every 2 years at a cost of
LE3,000 and replaced every 5 years at a cost of
LE12,000. A 20% increase corresponded to total
savings of LE780/year.

There was a 5% reduction of defects, giving total
savings of LE50/day or LE15,000/year.

GrindirE;:r after, showing vacuum
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Due to better workspace conditions, the production
rate increased by 10%. This increase led to a total
savings of LE15,000/year.

Specifications of polishing machines
50-cm diameter cloth brushes.
30 HP motor to run 2 cloth brushes simultaneously at
3,000 rpm.
60cm diameter conical suction hood.
4 HP blower to accelerate the suction of particulates
from the hood.
4 inch (10 cm) flexible piping to connect suction hood
with the blower.

25cm dust collection duct equipped with air cleaning

doors.

2 HP submersible pump to provide water to both the

water wall and water spraying systems.

Three sets of screens: coarse, medium, and fine.
Operational tips: Dos and Don’ts

4-inch flexible pipe should be located near the bottom of

the conical part of the hood to collect particulates as a

result of the centrifugal force and high rotational speed.

Provide a 25cm square duct with cleaning doors to

prevent blockage.

Screens before the pumps should be continuously

cleaned to maintain a closed circulation of water.

Adjust the hood to accommodate brush diameter and

control the clearance between the brushes and the

hood walls.

Other non-quantifiable benefits included:

Reduced emissions of total suspended particulates in
the working environment, resulting in reduced health
and safety related risks to workers.

Reduced emissions to the surrounding environment.

Temperature reduction in the workplace decreased to
allowable limits as a result of a better ventilation
system.

Investment of LE16,250 at Tiba factory, thus resulted in
an annual benefit of LE17,130 leading to a payback of
just under 12 months.

Demonstration at thus clearly show that process control
at the finishing operations does pay.

The installation of a new caustic soda bath system
(incorporating stainless steel tanks, a burner system,
chimney and suction fan) significantly improved
performance:
A drop in fuel consumption.
A lower level of routine maintenance, giving annual
savings of LE400/year.
Reduced vapour losses, leading to reduced daily water
consumption.
Reduced exposure levels of the staff to acid and alkali
fumes, resulting in a safer working environment.
The sludge from the caustic soda contains high levels of
aluminium hydroxide, making it suitable for reuse in the
manufacture of paints, cement or ceramics.

SEAM Programme

Further information can be obtained from the Egyptian
Environmental Affairs Agency. Additional Cleaner Production
information can be downloaded from the SEAM website:
http:www.seamegypt.org

SEAM Programme

Egyptian Environmental Affairs Agency

30 Misr Helwan Agriculture Road, Maadi, Cairo.
Tel: (+20 2) 5259648, Fax: (+20 0) 5246162
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SEAM Programme

Support for Environmental Assessment and Management (SEAM) is a multi-
disciplinary environmental programme funded by the UK Department for
International Development and implemented in Egypt by the Ministry of State
for Environmental Affairs, Egyptian Environmental Affairs Agency, Entec UK
Limited and ERM.

SEAM: Cleaner Production

= Small to Medium Size Enterprises (SMEs): SEAM has undertaken over
100 rapid Cleaner Production Opportunity Assessments (CPOA) in SMEs
and implemented 30 demonstration projects.

= Medium to Large firms: SEAM has carried out industrial audits in 32
factories in the textiles, food and oil and soap sectors and implemented 23
demonstration projects.

= Guidelines for conducting CPOAs, case studies, guidance manuals and
sector assessments are available from the SEAM website.

Benefits of Cleaner Production

= Cleaner Production assessments systematically review the factory’s
operations and processes, focusing on reducing wastage, improving
efficiency and reducing pollution.

= |t can REDUCE: production costs, losses of valuable raw materials, on site
treatment costs, energy and water costs, the volume of solid and liquid
waste generated, and the risk of spills and accidents.

= ....and IMPROVE: productivity, income from financial savings and reuse of
waste, employee safety, legislative compliance and company image.
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