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Cleaner Production
SME Case Study

IMPROVING ALUMINIUM SMELTING TO REDUCE METAL LOSSES
AND FUEL CONSUMPTION

AHMED SHARAAN CO. FOR ALUMINIUM, TALAT EL SHAER CO. FOR
ALUMINIUM & REDA EL SHAER CO. FOR ALUMINIUM, MIT GHAMR, EGYPT

Smelting is one of the key operations of melting
aluminium scrap and ingots to form molten aluminium.
Most aluminium recycling foundries in Egypt do not have
proper fuel injection and temperature control systems at
the smelters. Consequently, the temperatures maintained
are higher than optimum, resulting in excessive
consumption of fuel, causing higher losses of metal due
to formation of the slag. It is therefore necessary in
smelting operations to control the combustion process to
optimise the fuel consumption and minimize generation of
slag.

All three are aluminium recycling factories located along
the main road between Mit Ghamr and Mansoura. They
carry out smelting and annealing operations before
producing aluminium discs that are used to produce
cooking utensils.

The raw material consists of scrap aluminium with extra
quantities of aluminium ingots being used as required.
LPG is used as fuel.

Ahmed Sharaan Company for Aluminium is a small
foundry with about 25 workers and total area of 600m?.
The factory has one annealing furnace, three smelters,
and two rolling machines.

Talat El Shaer Company for Aluminium is a small
foundry with about 10 workers, with a total area of 400m?.
The foundry has one smelter and one small annealing
furnace.

Reda EI Shaer Company for Aluminium was
established in 1994, occupies 1,200m? total area and
employs 20 workers. It has two smelters and one large
annealing furnace.

A rapid Cleaner Production Opportunity Assessment
(CPOA) indicated that there were several opportunities
that could both improve the smelting process and
conserve energy.

The operating efficiencies of the smelter furnaces in all
the factories was found to be rather low, as a result of the
combustion process being uncontrolled, resulting in fuel
consumption.

Further, incorrect inclination (direction) of the burner
flame increased the heat content in the crucible beyond
600°C, leading to:
Generation of excess slag and hence high material
losses.

Damage to the crucible itself, requiring additional
maintenance and repair work.

Finally, inefficient combustion coupled with absence of a
stack, was leading to high particulate and gaseous
emissions in the workspace and the neighbourhood.

A series of interventions were made, based on the CPOA
findings:
The automatic fuel injection system consisted of
temperature controls that controlled the operation of
fuel pumps through a solenoid valve. The supply of
fuel to the burner was thus rationalised.

The burner was realigned tangentially to the
combustion chamber to allow the flame to enter with a
swirling motion, away from the crucible. This
facilitated better combustion and heating, as well as
reducing damage caused to the crucible, reducing the
level of maintenance required.

The combustion chamber was modified to
homogenise heat circulation, by providing fibre
ceramic insulation, installing effective door seals and
using a lid for the crucible.

At the end of the combustion chamber, all exhaust
gases are directed through the chimney. The chimney
was designed to allow air entrainment through four
rectangular slots at the chimney entrance, so that the
exhaust gases could be diluted before being released
to the atmosphere.

Implementation gave the following benefits:

Installation of crucible lid permitted optimum use of
degassing chemicals that increased the quality of the
molten metal, leading to increased production and
lower generation of slag.

New scheme of burner flame orientation prevented
metal oxidation and decreased the generation of slag
by 3% leading to 3% increase in the production and
hence an additional earning of LE108,000/year



A maintenance interval of 45 days, rather than 15
days, resulting in reduced maintenance costs,
reduced furnace downtime and hence increased
productivity.

The lifetime of the new smelter increased by 50%,
corresponding to a financial gain of LE25,000.

The improved combustion and efficient collection and
evacuation of the exhaust resulted in a significant
reduction of emissions of total suspended particulates.
This improved the air quality in both the surrounding
environment and in the workplace. The emissions now
comply with the environmental regulations 4/1994.

Investment of LE30,756 at each of the factories thus
resulted in an annual benefit of LE133,000 with a
payback of around 4 months.

These interventions implemented at Ahmed Sharaan,
Talat EI Shaer and Reda El Shaer clearly show that
process control at the smelter furnace does pay.

Factories that are not in a position to replace the old
smelter with newer ones can adopt the modifications
outlined in this case study for a minor to moderate
investments and obtain the benefits of reduced operating
costs, increased productivity, reduced emissions and
improved health and safety conditions to the workers.

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
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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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