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Introduction

Egyptian Starch & Glucose Manufacturing Company (ESGC) is
an Egyptian company engaged in the manufacture and export
of starch and glucose. The plant was initially established in 1942
and privatized in 2004.

Around 85,000 tons per annum of corn are processed to produce
34,000 tons of glucose, 24,000 tons of starch, 1,700 ton of corn oil
and 25,500 tons of animal fodder as a by-product.

Steps in the production of starch include steeping, coarse milling
and germ separation, fine milling and hulk separation, starch
milk concentration and protein separation. A new starch
production line came on-stream in 2007. Glucose was initially
produced from the acidification of the starch slurry, followed by
neutralization, filtration, decolourisation and evaporation.

Before: old glucose production unit

Environmental Problems

At the time of privatization the plant was in poor condition.The
glucose unit was in a much deteriorated state with production
having declined from a design capacity of 200 tpd to around 105
tpd. Product quality had also deteriorated causing problems in
the market place.

Hydrochloric acid, used in the acidification of the starch slurry,
was added manually resulting in acid concentrations in the work
environment of 15 ppm against a permissible limit of 5 ppm.

1,440 m3/ day of wastewater were generated from the glucose
unit with high COD (10,000 mg/1), BOD (6,800 mg/1) and Total
Suspended Solids (1,344 mg/1). The high pollution load was due
to the deteriorated condition of the equipment, incomplete
hydrolysis of starch resulting in discharges of starch and material
losses. The existing wastewater treatment plant could not cope
with the high pollution loads resulting in non-compliance with
the sewer discharge consent.

After: new glucose production unit
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EPAP II Support

A new glucose production unit was constructed using state-of-
the-art technology. The overall cost of the project was US$17.6
million and was supported with an EPAP 1I loan of US$11.1
million with a 20% grant.The selected process included:

e Liquefaction to convert starch slurry into liquor using acid
and enzyme conversion.

® Saccharification to complete the breakdown of starch into
maltose and /or dextrose using acid-acid conversion and
enzyme-enzyme conversion.

e Filtration to remove insoluble proteins and fats using rotary
drum vacuum filters.

e Carbon treatment to remove colouring bodies.

® Demineralisation and delcolourisation using ion exchange
system.

e Evaporation to remove water to achieve 80% dry solids.

® Glucose storage and load out system.

A CIP system for cleaning 3 different areas and an enzyme storage

system was also installed. The whole plant is controlled with a

Siemen's automation system.
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3D layout of the new glucose production unit

The design, equipment manufacture, construction, installation
and commissioning was completed within 30 months. Once
commissioned, the old glucose unit was then closed.

Environmental benefits

The project resulted in the removal of acid fumes from the work
environment and a reduction in the wastewater volume from
1,440 m3/day to 180 m3/day. The pollution load from the glucose
unit decreased by over 95% with a reduction of 5,000 tpa of COD,
3,430 tpa of BOD and 658 tpa of Total Suspended Solids.
Discharges from the wastewater treatment plant are now fully
compliant.

Economic Benefits

The project has resulted in significant economic benefits including:
a) increase in glucose production from 105 tpd to 200 tpd; b)
production of 6 product types instead of one; ¢) improved product
quality; and d) reduced chemical and utility costs. Annual net
benefits are estimated to be US$2.7m with a payback period of
7 years. Unit cost of pollution abatement is US$6.0/kg of COD.

Egyptian Environmental Affairs Agency
EPAP Il Project Management Unit

30 Misr Helwan Agricultural Road,
Maadi, Cairo, Egypt

Tel: 02 2526 1416; Fax: 02 2526 1421
Website: www.eeaa.gov.eg

Egyptian Starch & Glucose Company
6 October Street, 8 Mosterod

Cairo, Egypt.

Tel: 02 4858 8701; Fax: 02 4824 2170
Website: www.esgc.com.eg
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The Egyptian Pollution Abatement Project (EPAP
II) is a major initiative of the Ministry of State for
Environmental Affairs (MSEA) to help industry
improve performance and comply with
environmental regulations.

Loans up to US$15 million with 20% grant have
been provided to eligible industries.

Projects Funded ,

A range of projects have been funded in Greater
Cairo and Alexandria including: a) end of pipe
treatment for air emissions and waste water; b) in-
process modifications and cleaner technologies;
¢) work environment; and d) energy conservation
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and conversion to cleaner fuels. Projects
have resulted in greater than 75% reduction
in pollution load.

Benefits of Pollution Abatement
It can REDUCE:

o Production costs;

o Losses of valuable materials;

o Energy and water costs.

...... and IMPROVE:

o Overall operating efficiency;
o Safety of employees;

o Legislative compliance;

o Company image.

EPAP Il Apex Bank:

NATIONAL BANK OF EGYPT
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