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EGYPT
Primary Ssctor : Foam

722 metric tonnes of LFCa
used to maks Toams in 1991

Elimination of CFC-1Z in
Foam Ranufacturing at
AL Sharif Plastic Factories

One year froem funding
availabtliity

i
75 tonnes per year reduced
CFC-12 i

Us $1.7%2 million
LNDP

Egyptian Environment Altairs
Agency (EEAA) '

PROJECT SUMHARY

Egypt has developed a national programme for ths phase out of
ozone~deplating substances., Two kaf sectors  are (FC  Foanm
manwfacturing and refrigeration., AL Sharif Plaatic ?actoriss,ia
private sector company, i@ 3 large éenaunar ot CFC-12 in the
sanyfacturs of pelystyrene foam shcog. Under this project, the
tomﬁlny will phase out CFC-12 in the' manufacture of this foam,
using hydrocarbon teshhol&gy with appripriatg satety weasures.
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PROJECT OF THE GOVERNMENTYOF ECYPT

ELIMINATION OF CFCS IN FOAN JANUFACTURING

1. Sector Data

Twe major types of foams ysed in Egypt are polyurethane for lnsulation,
cusiioning, péckaging and automotive appllcazibris; and polystyrene foam for
fnsulation and food packaging. In 1991, an estimated 722 metric tonnes of
CFCs were used for foam manufacture. THhis peoject will ellminate the use of 73
tonnes per year of CFC-12 by replacing the CFC as a Dblowing agent eith
accsptable substitutes and pracess modiflicatiops to insure that foss quallty and
procmss sataty sre saintained.

2. Background

A major use of CFCs fn Egypt i3 the mpaufacturs of foamed plasties. The
Govegrment of Egypt, in its country grogramme for the phasecut of
ozor@-depleting substarcas, includes the redu*:tim; and recovary of (FC's from
foan manutacture as a key tlement in its tctiaix stratagy.

Al Sharif is the largest plastics martfacturer in Egypt. Begun in 1958
as an Industrial supplier, AL Sharif thirty years latar 1s a conglomerate of 52
comphnies {1% are joint stock companies) mrt:l} an estimated 52 billion L.E. Its
vaz*zbus busineas opertions finclude the faliciirq: investoments; teade; housing
and gavelopment; agriculture, reclamatlon,and land sanagement; public service
{25% of company profits are investad in hosjitals, schools, and other soclal
services); and ladustries such as plastica sanufacturlng, building and
construction materialy, and foodstuffs and chemicsl products.

Al Sharif currently consumes 75 tonnes/yr of C(FC-12 In the manufacturs
of extruded polystyreme and polysthylene fosm shest. This is significantly
grsater than 1989, in which ths company consumed only 30 tonnes. The conpany
w{il reach 2 consumption lavel of 105 tonges/yr before the end of 1992,
Elimination of CFCs, at one of the major t‘?@ sonsumers in Egypt, will reduce
natienal consumption in the Toam sector. ‘
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3. Project Chiesctives

Short term t Phase out 75 tonmps
p
1

per year of CFCw12 uaed in
lysthylens foam shest at

E

polystyrene and
Al Sharif Facter

G

Long tere : a) Prevent Tuturs use of CFC~12 in Al Shapif's

polystyrens fdea manufacturing by uoﬁiflca-
tion of an exgansion project.

ratiogn center Yor CFC phaseout in the Mlddle

B} Aot as & tralming, information, and ﬁn‘bn:t~
East under th?dirtctian of EEAA.

5. Praoject Description

In order to achieve reductiom of the country usage 1# the
foam sector and to aet a3 a CFC elimination Information center for

tho Middle East, Al Sharif wfll conduot ths following:

a)

LY

e)

elluinate the use of CFC-IR In the manufacture of poly-
styrens Todn shaet by replacement with hydrocarboen (1.
e, butane). This tnchnolo% iz available through Jdapan«
e38 or original equipment panufacturers. The techneles-
gy incorperatss relpcaticnl of the supply tank for the
foamant, explosion proof @lectrical equipment and Spark
protectora within the msm@acturing arsa,

modify the specificaticons for an expansion pru}nct %t
allow application of tha "butane tachnology”.

prepare a video showing tna steps to de taken to sucoasw
afully implsment CFCsfree:tachnolegy in the manufacture
extruded polystyrene and §ilyeﬁhylene foams and make the

extrusion part of the plank avallable for iInstruetion
purpases.
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5. Tectnolagy Discusslon

The Coan factary at Al Sharif Factorles 11-; El Khanka, Egypt, has 3
producticn of palystyrene and polyethylens foams use of CFC<12 In production
of its fonmerd food packaging products.

There are asveral options to replace this ozone-depleting compound by aa
altamnative blowing agent:

al

b)

3]

)

o)

T}

-

HitTegen gas: inert, nontoxle and nomgosbustlible, but aspayxlant.
The use as a blowing zgent i hurdened by the Palatively density of
ths end product.

Cardon dioxide gas: asphyxiant, high anergy consuming and moderately
toxie, The uae of this gas also resuXes in a relative high density
although lower than nitrogen blown [oams.

Hydrocarbona: toxis, flamsable. N-Pentane, butane, lacpentane and
1sabutane are proven replacements. The technology !s very aconsmical
and offers good gquality products, howsver, the Flaomability requires
severe satety precsutlons In the sanffacturing process.

Becstrof! technology: based on a mixture of nitrogsn and alcehel.
Toxielzy , fire »risks, and explodion limits are unknown. The
resulting product has a higher denzity.

HCFC-22: non-flammable, low in toxicity, high chemical and thersal
stability. This tschnology has been proven effective, particylarly
in she American food packzging industyy. The compound, hméver, has
an O0P, and could ealy qualify as a tWansision aslutlun,

HFC-134A: non-flammabie, low toxioity and no OUP. This technology Is
not yet commsercially avalilables. Pricing ls expected o be high and

‘would prevent utillizasion fn the cost sensitive food Incustry.

HEC-1352At low toxicity, moderately flamsable, and no 00P, This
materizl may de 3 likely long term algernative blowing agent for
extruded polystyrsne sheest. Howsver, sha praduct 1a net currently
cleared Tor Tood packaging wses and iy sxpected 0 have higher coat
than CFC 12 or hydrocarbons.
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W) MCFC - 1a2b: (Alone or In combinaton with HCFU-22) represents a

practical option to CFC-12 in extruddd polystyrene board 1mulat£§on.

" HCFC-182b, howsvar, is not a technical %urop ia® for any of the mamufast-
uring proceas currently installed.

1) Ligquitied petrcleum gases (LPG}: toxic, flammable, ne 0OP, This blowing
55 .0) 93
agent i3 currently not acceptsd for food packaging uses.

The currently preferted replacement tefnnclogy constitutes the usage of
butane, This tachnology is comsercially avaifable through the manufacturers of
praduction squipment. Becauss of tha high fissability, safety vill be a mijor
commlideration, Storage Tacilities will be 1ly locatsd gutaide, or 1.;h 2
seperste building, all elactrical squipment n the extrusion area has tui be
explosion proof, the avrea 1iself has to be scpsrated from other m&gim
arwes, spark arrestors must be utilized) and VOC monitoring is highly
redommended. In addition, & safety and aw s program will have teg be
isplemented for all workers involved. A maj§r portion of the conversioen gost
is sasociated with these safety measures. {fhe lower price of butans will
gurmrally more Lhan compensate for the additjonal production and warshuse cfua;
rejated to the hydrocarbon technology.

*  Cost of One Kg of ICFC-12 ‘ § 3.8/kg.
¥nile the price of butans is about $ Z Ikg.
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6. Project requirsments for Blowing Agent gonvarsion to Hydrocarbons.

A list of necessary items to meet the Incremental requirements for the
conwersion to hydrocarbons as blowing agent follows @

6.1 Civil works: Pumy room Instaliation = explosion proof wall - wezranine

closure - leak proof roof sealing - access lane - butane tank Toundiation -
coated Tioors. uss 101 ;000

6.2 Mechanical workat Pumpling system =~ aupliaaioa proof pipes Installation «
gas deteotors ~ I{natrumentation.

uss 93,000

5.3 Safety Systemwst (as leak detsctors - alarms « fire extinguishing devices
- Fire and saske detection - instrumentztion - extrusion line intarleck with
gas sensors - control pancls - explosion progf fittings - emergency and remote
shut down devices, :
us$ 235,000

6.4 Mechanical Ventilationt Celling metal guct work - unger Tloor aoncrets

outt - inlet and exhaust fans - inat&ilm:ioé; - inatrumentation - control and

posler pansls, f
uss 58,000

6.5 Materials Handling System: Electrically operated 1ift truck - rolil

conveyors - silos - eleotric fans - duct §ork - Instrusentation « coatrol

pasel. .
uss 74,000

6.8, Electrical Installations: Wiring - coné:it& - sxplosion prost firings -
wiving support - sxplosion proof lighting « power supply and distribution «

trmaforsers - contyol panels - instrudentation - grounding ~ -atatic
elinirators. '

us$ 132,000

6.7, Construction Management: The oompany weuld contract an sxperts firm to

tas care of construction, payment 1s cﬂm’atm as & perpentage of the total

col, ﬁ
Uss ?2.2906
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5.8, Mew Equipment:
6.5l Complete dual winder . uss #13,000
6.5%2. Antistatic solution apllcatigh asystem us3 15.000
G593, Two pottable antiatatic e} tors uss 15,000
£.55, Pre-repelletizing ahradder ult uss 90,000
6.%.5. Repalletizing unit uss 285,000
Total New Equipment uss 248 .000
7. Enginwering Services:
7.0 Original Project designed by Medulsr C.A,  US$ 40,000
7.8 mgneuinq servioes for oha in the ,
- project : uss 8,500
7.% Handbook of Plant Operation uss 9,500
Total Engineering Services uss 58,000
8. Expertise requirements: Cost/year Time Tatal
Project Leader {1) {58 30,000 1 ysar Usg 30,000
Production Supervisors (4) USS 40,000 € montha UsS 20,000

Total Project Expertise requirements uss 50,000
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2. Technology Tranafer Expenses:
9.1. Travelling requirement:
‘taftrom Japan days
Al Sharif techniocal Experts
Project leader (1) 1 7
Production Manager {1) 1 15
Production supervisors (&) a 15
Project Manager {1) 1 7
Japancse Tochnloal Experts
Project leader 1 15
Englineer 1 15
Total Number of Trips ?
9.2. Cost of trips to and from Japan Cost per unit Total Cost
, vss us§
Alr Tlight per person 2,000 18,000
Daily sxpenses Al Sherif team 300 26,700
Daily sxpenses Japanese team 300 7,000
Total 53,700

As Al Sharif has no technicsl licence agresment betmesn Al Sharif cwmy and
:latama Company. It Is expected that the Japaness Company may ask of | the
price of Know-How Transfer of about Uss 130,000 ﬁ

ang the exact price will depend on the flnal negetlatien, but it un ba
rownded about This Tigure and any ohangs cam be covered by contingency. |
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10, Total Projsct Cost

ahw of all incremental costs rslate to the conversion of CFC to
hydirocrabons as blowing agent. An estimated 15% has been allocated in case a
cohtingency srises.

1081, Civil Yorks

USS 101,000

2. Mechanical ¥orks uss 95,000
1003. Safety Systems Uss 235,000
1004, Mechanical Vantilation uss 56,000,
135. Raterials Handling Systam uss 74, 000!
10k6. Electrical Instaliations Uss 132,000
7. Construction Management uss 72,000
10,8, New Equipment Us§  ad,000!
9. Enginearing Services uss 58,000
110, Project Expertise mmnﬁ uss 50,0001
1011, Technology transfer expenses #s$§ 203,000
iz, Contingency {15%) uss 226,850
Total Project Coat USS 1,751,450

11. Project Exscution Schedule

Aocording to our schedule, Al Sharif could We producing CFC free EPS after the

socond guerter of 1993, but thia time Praee could be improved depending on
funda availabdlity, :

12, Financisl Schedule

Sfvee full project will need a whole year from starting date to mr{z&ial
production, the financial soheduls we are gevising is that the total amount
will be needed In the first six months on two similar disimbursements, one, at
the bdegining of the project on a second ond 3 months later.



