
Cleaner Production Implementation
Three different options were considered to reduce PCE
consumption at each factory:

Complete replacement of the old machines with
new closed loop systems.  

Retrofit the existing machines with recycling
equipment, to convert it into a 'closed loop' system.

Implement a wet cleaning technology that did
not use PCE, but could be used with the same
textiles. 

Of the three options, retrofitting the existing
machines with a PCE recycling unit was found to be
most cost-effective option.  

Typically, closed loop machines have a 30% lower
PCE consumption compared to the conventional

open loop machines. 

Closed loop retrofits were purchased and installed at the three dry
cleaning factories by the respective suppliers.  

The owner and staff at the dry cleaning unit were trained on
operation and maintenance of the retrofitted machine.  Monitoring
of PCE consumption and monitoring of PCE levels in the
work-space and ambient environment was done to evaluate the
economic and environmental benefits of the retrofitted system.  

Cleaner Production Pays
The retrofitting of a closed loop at the dry cleaning units significantly
improved the work environment.  Emissions were reduced to
acceptable levels and a slight decrease in PCE concentrations was
noted even when dry-cleaning was not being carried out.  Results
show that solvent concentrations in the work place are now
compliant with international standards such as the US Occupational
Safety and Health Association (OSHA) where the permissible limit
for PCE is 25 parts per million (ppm) based on 8 hour averages. 
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ECO-FRIENDLY DRYCLEANING IMPROVES PROFITABILITY 

Introduction
Perchloroethelene (PCE) is a solvent commonly
used in the dry-cleaning process and is hazardous to
health even at low concentrations.  There are more
than 60 drycleaners operating in Dakahleya, all of
which use PCE.  Of these, around 30% operate
machines that do not capture and recycle the PCE
after use.  Consequently, PCE consumption is high,
resulting in high costs and with workers and nearby
residents being exposed to high levels of PCE.  

Cleaner Production measures were introduced at
three dry cleaners in Dakahleya to show the benefits
of using a “closed loop” system.  Investments ranged
from LE15,000 (for a locally manufactured unit) to
LE28,000 (for an imported unit), with annual savings
ranging from LE3,750 to LE8,680 respectively.  These
were replicated in two other dry cleaners in Damietta.

The Factories

These three factories provide a representative sample of the dry
cleaning units in Dakahleya in terms of equipment, number of workers
and PCE consumption.

Cleaner Production Opportunities 
A rapid Cleaner Production Opportunity Assessment (CPOA) conducted
at the three factories identified a number of problems:

PCE was not being recovered and recycled after use, resulting in 
excessively high volumes of PCE consumption.

Higher than normal dry cleaning costs.

Strong odour of PCE in the workplace.

Fines imposed by environmental regulators as a result of complaints
received from nearby residents.  
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∞¶fC’G êÉàfE’G ¢Uôa äÉ≤«Ñ£J
Ú∏«ãjC’G ójQƒ˘∏˘c ¥ƒ˘a IOÉ˘e ø˘e á˘µ˘∏˘¡˘à˘°ùŸG á˘«˘ª˘µ˘dG π˘«˘∏˘≤˘J π˘LCG ø˘e

:»JC’Éc »gh äGQÉ«àNG áKÓK ójó– ” , áªFÉ≤dG ä’B’ÉH

∫GóÑà°SGá≤∏¨ŸG IôFGódÉH πª©J IójóL áª¶fCÉH áÁó≤dG ä’B’G.
.Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe ôjhóàd äGó©Ã áªFÉ≤dG ä’B’G õ«¡Œ

¥ƒ```a IOÉ``e Ωó``îà°ùJ ’ »``àdGh AÉ``ŸÉH ∞``«¶æàdG äÉ«æ≤J ΩGóîà°SG

Ú∏«ãjC’G ójQƒ∏c.

áªFÉ≤dG ä’B’G õ«¡Œ QÉ«àNG ”  áKÓãdG äGQÉ«àN’G √òg ÚH øe

áØ∏µJ πbC’G ¬fCG å«M ,Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe ôjhóàd äGó©Ã.
∂∏¡à°ùJ á≤∏¨ŸG IôFGódG áª¶fCG ¿CÉa , áÁó≤dG ájó«∏≤àdG ä’B’ÉH káfQÉ≤ªa

 %30ä’B’G ∂∏J É¡µ∏¡à°ùJ »àdG Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe øe.

áKÓãdG äBÉ°ûæŸÉH É¡Ñ«côJh á≤∏¨ŸG IôFGódG äGõ«¡Œ AGô°T ” óbh

Ú°üàıG øjOQƒŸG øe ±É÷G ∞«¶æà∏d .kÓc ÖjQóàH ΩÉ«≤dG ” ºK

Iõ¡ÛG ä’B’G áfÉ«°Uh π«¨°ûJ »∏Y Ú∏eÉ©dGh ∂dÉŸG øe.

É¡JÉjƒà°ùeh Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe ∑Ó¡à°SG áÑbGôe â“ ∂dòch

º¶æ∏d …OÉ°üàb’Gh »Ä«ÑdG AGOC’G º««≤J πLCG øe ∂dPh , á£«ÙG áÄ«ÑdGh πª©dG áÄ«H ‘

ádó©ŸG.'

∞¶fC’G êÉàfE’G äGQÉªãà°SG
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ìƒª°ùŸG Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe áÑ°ùf ¿CÉa á«µjôeC’G á«Ø«XƒdG áeÓ°ùdGh áë°üdG áÄ«¡d

πªY äÉYÉ°S 8 §°Sƒàe ∫ÓN ¿ƒ«∏ŸG ‘ AõL 25 »g É¡H .äGõ«¡Œ áaÉ°VEG ∫ÓN øeh
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πª©dG ¿Éµe.

áeó≤e
Ωƒ≤j kÓfi 60 øe ÌcCG ,á«∏¡bódG á¶aÉfi , IQƒ°üæŸG áæjóÃ óLƒj

.±É÷G ∞«¶æàdG áeóN Ëó≤àH ¬«aójQƒ∏c ¥ƒa A’Dƒg Ωóîà°ùjh
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âfÉc ¿EGh ≈àMh , ¿É°ùfE’G áë°U »∏Y kGô£N IOÉŸG √òg πµ°ûJh
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‹EG …ODƒj É‡ ,IÒÑc á«ªµH Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe ∑Ó¡à°SG

ójQƒ∏c ¥ƒa IOÉe øe á«dÉY ä’ó©e ‹EG ¿GÒ÷Gh ∫Éª©dG ¢Vô©J
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π°SÉ¨ŸG

á¶aÉfi ‘ IOƒLƒŸG ±É÷G »∏Y ∞«¶æàdG π°SÉ¨Ÿ kÓãe çÓãdG π°SÉ¨ŸG √òg πã“
Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe á«ªc h Ú∏eÉ©dG OóY h IOƒLƒŸG äGó©ŸG á«MÉf øe á«∏¡bódG
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.πª©dG á≤£æe ‘ Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉŸ ájƒb áëFGQ OƒLh
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Factory name
and location

El Sendbad Dry
Clean, Sherbin,
Dakahleya

Abu El Khir Dry
Clean, Dekernis,
Dakahleya

Ramei Genidy Dry
Clean, Mansoura,
Dakahleya

Firbimatic machine
(3 tanks &12 kg
capacity)

SPA - Suprema
machine (2 tanks &
15kg capacity)

Bologna machine 
(2 tanks & 12 kg
capacity)

1993

1992

2000

4

2

2

2.5

2

2

Date 
established

No. 
workers

PCE use
(tons/year)

Equipment used
Tanks /capacity

Factory 

El Sendbad 
Abu El Khir 
Ramei Genidy 

verage PCE concentration in
workplace (ppm) *

Average PCE
concentration in the 
neighbourhood
(ppm)Before dry-cleaning      After dry-cleaningBefore dry-cleaning      After dry-cleaning

without
retrofit

0.7
1.5
0.5

0.3
0.5
0.2

with
retrofit

without
retrofit

with
retrofit

Before After

*average of washing, squeezing and drying operations
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á≤∏¨e

±É÷G ≈∏Y ∞«¶æàdG πÑb±É÷G ≈∏Y ∞«¶æàdG ó©H

Dry cleaning unit retrofitted with imported
equipment.   

IOQƒ``à°ùe á``≤∏¨e Iô``FGO Ö``«côJ
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Fugitive releases into the neighbourhood have been reduced,
thereby mitigating complaints from nearby residents and resultant
fines.

Recovery and reuse of solvents have led to an average 32%
reduction in PCE consumption at the three factories.  In terms of
PCE concentrations, little difference could be detected between the
efficiency of the imported retrofit at El Sendbad and the two locally
assembled retrofits. 

As PCE is entirely imported, the payback period was strongly
influenced by import price.  In 2002, PCE was LE5/ton, a price
that rose to LE8/ton in 2004, representing a significant
improvement in the payback period.

Validation of locally manufactured retrofits
To validate the results, the locally manufactured equipment was
installed in two dry cleaners in Damietta.  Similar improvements in
air quality both in the working environment and in the immediate
neighbourhood were recorded.

.ÖjòŸG áëFGQ øe ihÉµ°ûdG â∏b å«ëH IQhÉÛG ≥WÉæª∏d äÉÑj ô°ùJ ¢†ØN ”

π°SÉ¨e çÓK ‘ Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe á«ªc øe 32 ´ÉLÎ°SG ” .ÒÑc ¥ôa óLƒj ⁄

É«∏fi áÑcôŸG á≤∏¨ŸG IôFGódG h OÉHóæ°ùdG á∏°ù¨e óæY IOQƒà°ùŸG á≤∏¨ŸG IôFGódG IAÉØc ÚH

IOÉ``eIOQƒà```°ùe IOÉ``e Ú∏«````ãjC’G ó````jQƒ`∏c ¥ƒ````a .ø```ªK ¿É``c 2002 áæ```°S ‘

¬«æL 5 Ú∏```«ãjC’G ójQƒ∏c ¥ƒ```a IOÉ`````e/8 ¤EG 2004 á```````æ°S ‘ √ô©```°S ™ØJQGh øW

 ¬«````æL/ø``W

kÉ«∏fi áÑcôŸG á≤∏¨ŸG IôFGódG áª¶fCG èFÉàf ó«jCÉJ
´hô```°ûŸG ¢ù```Øf ò```«ØæJ ” kÉ«∏```fi áÑ````côŸG á```≤∏¨ŸG Iô``FGódG á```ª¶fCG è```FÉàf ó«`jCÉ``àd

•É```«eO á```````¶aÉfi ‘ Ú`à∏°ù¨e ‘ .á```Ä«H ‘ á```∏KÉ````‡ è```FÉàf ¤EG ∫ƒ````°UƒdG ”

IQhÉ```ÛG á```Ä«ÑdGh π```ª©dG.
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Factory 

El Sendbad

Abu El Khir

Ramei Genidy 

PCE consumption tons

Before After

2.5 
(6.5 barrels)

2.0 
(6 barrels)

2.0 
(6 barrels) 

1.42 
(4.3 barrels)

1.38 
(4.2 barrels)

1.54 
(4.7 barrels)

Capital cost
of closed loop
system (LE)

28,000

17,000

15,000

Annual Savings (LE) 
(PCE = LE8/ton)

8,680
(imported)

4,960
(locally assembled)

3,720
(locally assembled)

Payback
period
(years)

3.2

3.4

4.0

Damietta
factories

El Malika

El Ussra El Saida

Average PCE concentration in work-
place (ppm)*

Average PCE
concentration in the
neighbourhood
(ppm)

Before/after 
dry cleaning

During 
dry-cleaning

without
retrofit

7

8

with
retrofit

1.4

1.5

without
retrofit

89.6

95.3

with
retrofit

17.5

18.8

Before

0.65

1.31

with
retrofit

0.32

0.44

á∏°ù¨ŸG
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(øW) Ú∏«ãjE’G
áª¶fCG ΩGóîà°SG áØ∏µJ

á≤∏¨ŸG IôFGódG
(iô°üŸG ¬«æ÷ÉH)

ÒaƒàdG QGó≤e
¬«æ÷ÉH iƒæ°ùdG

@@iô°üŸG

´ÉLÎ°SG IÎa
∫ÉŸG ¢SCGQ
(äGƒæ°ùdÉH)

OÉHóæ°ùdG

ÒÿG ƒHCG

ióæ÷G ≈eGQ

ø£∏d äÉ¡«æL 8 ≈g Ú∏«KC’G ójQƒ∏c ¥ƒa IOÉe áØ∏µJ ¿CG QÉÑàYG ≈∏Y @

∞«ØéàdGh ô°ü©dGh π«°ù¨dG á«∏ªY §°Sƒàe @

π````Ñbó```©H

(π«eôH 6^5)2^5

(π«eôH 6)2

(π«eôH 6)2

(π«eôH 4^3)1^42

π«eôH 4^2)1^38(

(π«eôH 4^7)1^45

28^000

17^000

15^000

(OQƒà°ùe) 8^680

(kÉ«∏fi Öcôe) 4^960

(kÉ«∏fi Öcôe) 3^720

3^2

3^4

4^0

á∏°ù¨ŸG

Ú∏«ãjC’G ójQƒ∏c ¥ƒa IOÉe õ«côJ §°Sƒàe
@(¿ƒ«∏ŸG ‘ AõL) πª©dG á≤£æe ‘

IOÉe õ«côJ §°Sƒàe
Ú∏«ãjC’G ójQƒ∏c ¥ƒa
IQhÉÛG ≥WÉæŸG ‘
@(¿ƒ«∏ŸG ‘ AõL)

≈∏Y ∞«¶æàdG πÑb
±É÷G

ÒZ øe
á≤∏¨e IôFGOá≤∏¨e IôFGOÒZ øe

á≤∏¨e IôFGOá≤∏¨e IôFGOπ````Ñbó```©H

≈∏Y ∞«¶æàdG ó©H
±É÷G

áµ∏ŸG

Ió«©°ùdG Iô°SC’G

Inspect for visible stains 

Pre-treat visible stains

Load Machine

Wash Extract Dry

Unload

Press

THE DRY CLEANING 
PROCESS

 ∞«¶æàdG á«∏ªY
±É÷G ≈∏Y

IôgÉX ™≤H ≈∏Y ¢û«àØàdG

áæ«cÉŸG π«ª–

π«°ùZ ¢UÓîà°SG ∞«ØŒ

≠jôØJ

≈µdG

IôgÉ¶dG ™≤Ñ∏d á«FóÑŸG á÷É©ŸG

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.

� It 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.

7

8

1^4

1^5

89^6

95^3

17^5

18^8

0^65

1^31

0^32

0^44

*average of washing, squeezing and drying operations
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ádÉcƒdG É«dÉe ¬ªYój ±GógC’G Oó©àe »Ä«H èeÉfôH (º«`̀ °S) á«Ä«ÑdG IQGOE’Gh º««≤àdG ºYO èeÉfôH
¿ƒÄ°ûd ádhódG IQGRh ∫ÓN øe á«Hô©dG ô°üe ájQƒ¡ªL ‘ ¬≤«Ñ£J ºàjh á«dhódG á«ªæà∏d á«fÉ£jÈdG

 .ΩCG .QBG .iEGh á«fÉ£jÈdG ∂àfEG ácô°T ™e ∑GÎ°T’ÉH áÄ«ÑdG ¿ƒÄ°T RÉ¡Lh áÄ«ÑdG

∞¶fC’G êÉàfE’G :º«``°S

) á£°SƒàŸGh IÒ¨°üdG äBÉ°ûæŸGSMEs(:á°SGQO áFÉe øe ÌcG AGôLEÉH º«°S èeÉfôH ΩÉb

) ∞¶fC’G êÉàfE’G ¢UôØd ™jô°S º««≤JCPOA(á£°SƒàŸGh IÒ¨°üdG äÉYÉæ°üdG ´É£≤d

.…OÉ°TQEG ´hô°ûe 30 ¤GƒM ≥«Ñ£J ” óbh

0äBÉ°ûæŸG32 ¤Gƒ◊ á«YÉæ°U äÉ©LGôe AGôLCÉH º«`°S èeÉfôH ΩÉ``b :IÒÑµdGh á£°SƒàŸG

.iOÉ°TQEG ´hô°ûe 23 ≥«Ñ£J ” Éªc .¿ƒHÉ°üdGh äƒjõdGh ájòZC’Gh è«°ùædG äÉYÉ£b ≈a ™æ°üe

º««≤J AGôLE’ …OÉ°TQEG π«dO :»JCÓd º«°S èeÉfÈd ÊhÎµdE’G ™bƒŸG øe π«ªëàdGh ́ ÓWE’G øµÁ

 á«YÉæ°üdG äÉYÉ£≤dG ôjQÉ≤Jh ,ájOÉ°TQEG ádOCG ,ádÉ◊G äÉ°SGQO ,∞¶fC’G êÉàfE’G ¢UôØd ™jô°S.

∞¶fC’G êÉàfE’G øe ó``FGƒa

äÉ«∏ª©dG á©LGôeh ≈∏Y ô¶ædG á«eÉ¶f IQƒ°üH Ωƒ≤J ∞¶fC’G êÉàfE’G ¢Uôa º««≤J á°SGQO ¿CG

.çƒ∏àdG ¢†ØNh π«¨°ûàdG IAÉØc IOÉjRh óbGƒØdG ¢†ØN ¢Uôa ≈∏Y õ«cÎdG ™e á«YÉæ°üdG

ΩÉÿG OGƒŸG ‘ óbÉØdG ,êÉàfE’G äÉ≤Øf :π«∏≤J  ¤EG iODƒJ ∞¶fC’G êÉàfE’G É«LƒdƒæµJ

äÉØ∏ıG ºéM ,ábÉ£dGh √É«ŸG ∑Ó¡à°SG ∞«dÉµJ, ™bƒŸG ‘ êÉàfE’G ∞«dÉµJ ,áeÉ¡dG

.çOGƒ◊Gh äÉHÉµ°ùf’G ôWÉfl  ,IódƒàŸG á∏FÉ°ùdGh áÑ∏°üdG

‹ÉŸG ÒaƒàdG áé«àf πNódG ,á«LÉàfE’G  :ø`«`°ù`– ¤EG iODƒJ ∞¶fC’G êÉàfE’G É«LƒdƒæµJ

.äBÉ°ûæŸG IQƒ°U ,ÚfGƒ≤dG ™e ≥aGƒàdG ,∫Éª©dG áeÓ°S  ,äÉØ∏ıG ΩGóîà°SG IOÉYEGh
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More Information
Further information can be obtained from the Egyptian Environmental
Affairs Agency. Additional Community Environmental Project
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: (+202) 5259648, Fax: (+202) 5246162

August 2004

äÉeƒ∏©ª∏d á«aÉ°VEG QOÉ°üe
äÉeƒ∏©e ≈∏Y ∫ƒ°ü◊G øµÁh .áÄ«ÑdG ¿ƒÄ°T RÉ¡L øe äÉeƒ∏©ŸG øe ójõe »∏Y ∫ƒ°ü◊G øµÁ
zº«`̀ °S{  è`̀ `eÉfÈH ¢UÉÿG ™bƒŸG øe ™ªàÛG ácQÉ°ûÃ á«Ä«ÑdG äÉYhô°ûŸG ∫ƒM á«aÉ°VEG

http://www.seamegypt.org

º«``°S èeÉfôH
áÄ«ÑdG ¿ƒÄ°T RÉ¡L

.iOÉ©ŸÉH »YGQõdG ¿Gƒ∏M ô°üe ≥jôW 30
(+202) 5246162 :¢ùcÉa , (+202) 5259648 :¿ƒØ«∏J

2004 ¢ù£°ùZCG

Dry cleaning unit retrofitted with locally fabricated equipment.  

Dry cleaning shop.  

Steps in the dry cleaning process.  

''É«∏fi áÑcôe á``≤∏¨e Iô``FGO Ö``«côJ

 ±É÷G ≈∏Y ∞«¶æà∏d á∏°ù¨e

±É÷G ∞«¶æàdG á«∏ªY äGƒ£N


