Distr.

UNITED NATIONS o ESCWA/1D/1993/4 (1)
ECONOMIC AND SOCIAL COUNCIL potbies SO

ECONOMIC AND SOCIAL COMMlSSION’
FOR WESTERN ASIA | )
Industry Division UK Eﬂﬂ?éﬂgéif {737%!!‘;3?"’”“33!06
P4 JUL 1994
_ugmv»k DOCUMENT SECTION

REGIONAL SURVEY OF PRODUCTION AND CONSUMPTION
OF SUBSTANCES HARMFUL TO THE OZONE LAYER
IN THE ESCWA REGION

VOLUME II

- 1Issued without formal editing.
ESCWA Documents converted to CDs.

CD #5
Directory Name:
CDS\ID\93_4_2.C1

Done by: ProgressSoft Corp., P.0.Box: 802 Amman 11941, Jordan






jutt

TABLE OF CONTENTS

AMOUNTS OF OZONE DEPLETING SUBSTANCES

IMPORTED AND USED INEGYPT . . . . . .. ittt n e e AP |
USES OF OZONE DEPLETING SUBSTANCES IN EGYPT . ................ 17
OZONE DEPLETION POTENTIALITY (ODP) INEGYPT .. ... ............. 25

COST OF COMPLIANCE WITH THE MONTREAL PROTOCOL ............. 25



v

LIST OF TABLES

TABLE 1:
Ozone Depleting Substances Imported by Egypt . . . . . . ..................... 2
TABLE 2:

Ozone Depleting Substances Imported by Egypt Showing Quantities in Tons,
and Port of Entry . . ... . ... 3

TABLE 3:

Ozone Depleting Substances Imported by Egypt Showing Quantities in Tons, and Uses . . . 4

TABLE 4:

Ozone Depleting Substances Used in Egypt As Refrigerants (Amount in Tons) . . . . . .. 20
TABLE §:

Ozone Depleting Substances Used in Egypt As Propellants . .. ................ 21
TABLE 6:

Ozone Depleting Substances Used in Foam Production by Egypt .. ............. 23
TABLE 7:

Ozone Depleting Substances Used as Solvents by Egypt . . ... ................ 24
TABLE 8:

Estimated ODP Used in Egypt Equivalent to F11 Metric Tons . . . . .. ........... 26
TABLE 9:

Price & Total Cost of Ozone Depleting Substances Imported for Use in Egypt . . .. . .. 28
TABLE 10:

Costs to Egypt of Phasing out CFC Consumption for 1990-2010 Period . .......... 30




A%

LIST OF FIGURES

FIGURE 1:

Trend of Ozone Depleting Substances Imported by Egypt . . . ................. 5
FIGURE 2:

Trend of CFCs Imported by Egypt . . . . .« o oo it e 6
FIGURE 3:

Trend of Fully Halogenated CFCs Imported by Egypt .. .. .................. 8
FIGURE 4:

Type and Percentage of Fully Halogenated CFCs Imported by Egypt . . . . . ......... 9
FIGURE 5:

Trend of Partially Halogenated CFCs Imported by Egypt ... ................ 10
FIGURE 6:

Graphical Representation of the Production of Air Conditioning Units in Egypt ... ... 11
FIGURE 7:

Graphical Representation of the Production of Refrigerants in Egypt . .. .......... 12
FIGURE 8:

Type and Percentage of Partially Halogenated CFCs Imported by Egypt . . ... ...... 14
FIGURE 9:

Type and percentage of CFCs Imported by Egypt . . . ... ........... ... .... 15
FIGURE 10:

Trend of Chlorinated Hydrocarbons Imported by Egypt ... ................. 16
FIGURE 11:

Trend of Halons Imported by Egypt . . . . . . . . .. i it 18



\%!

FIGURE 12:
Type and Percentage of Halons Imported by Egypt . . . . ....................
FIGURE 13:

Cost of Ozone Depleting Substances Imported by Egypt . . . ... ... ............




EGYPT






1

Egypt was one of the first countries to sign the Montreal Protocol in March 1985, ratifying
it in September, 1988. According to Paragraph A of Article 5 of the Protocol, Egypt is
therefore eligible for assistance from the Interim Multilateral Fund (IMLF) to accomplish its
ten-year phaseout of the use of ozone depleting substances.

With signature of the Protocol, awareness of the ozone depletion problem has increased in
Egypt. However, awareness of the dimensions and implications of ozone depletion is still
somewhat limited, and the coordination of efforts between the various governmental
institutions is minimal. Egypt, which is not an ODS producer, imports the following for use
in its industries:

1. Fully halogenated CFCs, which include F11, F12, F113, F114, and F115. These are
used mainly in the refrigeration and plastic foam industries, and as aerosols and
solvents for various purposes.

2. Partially halogenated CFCs, which include F22 and F31. These are used in the
refrigeration industry.

3. Chlorinated hydrocarbons, which include F30, F160, F10, trichloroethene, and
perchloroethene. These are used as solvents, for plastic foam production, and as
degassing agents in metal industries.

4. Halons, which include 1301 and 1211, are used for fire extinguishing purposes.

A list of the ozone depleting substances imported by Egypt showing their full name, chemical
formula, and use is presented in table 1.

AMOUNTS OF OZONE DEPLETING SUBSTANCES IMPORTED AND USED IN
EGYPT

Ozone depleting substances are mainly brought into Egypt through two of its six ports of
entry, Alexandria and Port Said. Table 2 shows the quantities which entered each of these
two ports separately during the period from 1986 to 1991, while table 3 presents the total
amount of ODSs imported by Egypt during the same period. Figure 1 shows the steady
increase in the total quantity of ODSs imported between 1986 and 1991.

Examination of table 2 shows that halons are mainly imported through Port Said, while
chlorinated hydrocarbons are mainly imported through Alexandria. This may be attributed
to the existence of a Free Zone in Port Said. Halons are generally imported by distributors
who prefer to store their stock in the Free Zone, releasing limited amounts according to
demand by end-users, who in turn pay the required duty. Chlorinated hydrocarbons, on the
other hand, are generally imported directly by end-users who need their stock released at
once. The table shows that importation of fully halogenated CFCs is almost equally
distributed between the two ports.

Figure 2 shows that the importation of CFCs was maintained at a steady level of
approximately 1,200 tons per year between 1986 and 1989. A noticeable increase took
place, however, between 1989 and 1991, despite a drop in the importation of fully
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halogenated CFCs starting in 1989. This is due to an increase in demand for partially
halogenated CFCs during the same period.

Fully Halogenated CECs

The drop in importation of fully halogenated CFCs as of 1989 was due to a decrease in the
use of F11 for foam production - as it was replaced by dichloromethane and ethylchloride
(figure 3).

The pie charts in figure 4 show that F12 accounted for 42% and 67% of all fully halogenated
CFCs imported by Egypt in 1986 and 1991 respectively; F115 accounted for 10% and 15%;
and F114 accounted for only 2% and 3% of fully halogenated CFCs imported during the
same years. The drop in the importation of F11 from 45% in 1986 to 16% in 1991 can be
attributed to its replacement by other substances in foam production.

Partially Halogenated CFCs

The importation of partially halogenated CFCs - F22 and F31 - witnessed a slow increase
between 1986 and 1988, a levelling out between 1988 and 1989, and a sharp rise as of 1990.
The figure reached 1,088 tons in 1991, as opposed to only 250 tons in 1986 (figure 5 and
table 3). This can be explained by the increased production and use of air conditioning units
and other refrigerators during the last two years (figures 6 and 7).
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The pie charts in figure 8 illustrate that F22 accounted for 80% and 54% of the partially
halogenated CFCs imported during 1986 and 1987 respectively. From 1988 to 1990, the
share of F22's soared, accounting for 98% to 100% of the imports of partially halogenated
CFCs.

Chlorofluoromethane, F31, presents a serious problem. This chemical has no defined use on
its own in industrialized countries, bit is simply an impurity formed during the manufacturing
process of F22. Its high carcinogenic potential, however, has resulted in the adoption of new
F22 manufacturing processes that greatly reduce contamination by F31. Despite the above,
shipments of F31 found their way to Egypt between 1986 and 1991 for use in refrigeration.
F31 represented 20% of partially halogenated CFCs imported by Egypt in 1986, soaring to
46% in 1987, and levelling out at under 11% thereafter. During this same period, F31
always maintained a pricing edge over F22, selling at 75% to 80% below F22 prices. Itis
important to note that in 1991, 123 tons of F31 were imported by Egypt.

To conclude, CFC importation in Egypt has witnessed a reversal in trends from 1986 to
1991. After accounting for 65% of all CFCs imported in 1986, the share of fully
halogenated CFCs dropped in 1991, and accounted for 37% of CFCs imported during that
year (figure 9).

Chlorinated Hydrocarbons

The following chlorinated hydrocarbons are used in Egypt for metal cleaning, dry cleaning,
plastic foam production, as solvents, and as degassing agents in aluminum industries.

Trichloroethene
Tetrachloroethylene
Dichloromethane
Tetrachloromethane
Chloroethane (ethylchloride)
Hexachloroethane

"o a0 o

Egypt witnessed an increase of about 88% in the importation of chlorinated hydrocarbons
between 1987 and 1991, importing 3,887.7 tons in 1991 as compared with 2,069.3 tons 1987
(table 3). This rise is mainly due to an increase in the importation of dichloroethene, from
93 tons in 1987 to 1473 tons in 1991, which is attributed to the substitution of dichloroethane
for F11 in foam production.

Table 3 shows that trichloroethene and tetrachloroethylene are both used as solvents for metal
cleaning. Although their importation patterns cannot be easily interpreted separately,
collectively they rise from 1986 to 1989, after which there is a drop in importation between
1990 and 1991. Table 3 also shows that as of 1988, trichloroethane, another chlorinated
hydrocarbon, is introduced to Egypt for metal cleaning purposes. Figure 10 presents the
trend of chlorinated hydrocarbon importation between 1986 and 1991.
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Halons

No information on the importation of halons can be traced prior to 1988, possibly because
of their minimal use in Egypt before this date. Egypt’s importation of halons as of 1989 is
restricted to halon 1211 and halon 1301, for use as fire extinguishers. Figure 11 shows a
stable importation of halons between 1988 and 1991, ranging from 236.5 tons and 220.2
tons (table 3). Figure 12 shows that halon 1211 represented 63% of halon importation in
1991.

Uses of Ozone Depleting Substances in Egypt

ODSs are mainly used in the refrigeration industry, in plastic foam production, as aerosol
propellants, solvents, and fire extinguishers.

Refrigeration

The use of CFCs in the refrigeration industry increased between 1986 and 1991, from 587
to 1,577 tons, as shown in table 4. Fully halogenated CFCs used for household and
commercial refrigeration in Egypt are F12 and F115. Partially halogenated CFCs used are
F22 and F31, which are mainly used in small quantities for air conditioning units.

The total increase in the use of ODSs in the refrigeration industry is mainly attributed to the
increase in the production of air conditioning units, as shown in figure 6. This has resulted
in a combined increase in the imports of F22 and F31, from 250 tons in 1986 to 1088 tons
in 1991. This means that the use of partially halogenated CFCs in 1991 was four times as
high as it had been in 1986. A drop in the production of refrigerators, however, resulted in
the decreased use of F12 and F115 between 1988 and 1990, as presented in figure 7.

In 1991, the increase in the demand for mobile air conditioners in cars, buses, trains, and
mobile food freezers, resulted in increased importation of F12, reaching 394 tons from 221
tons in 1990.

Aerosols

Pesticides and Cosmetics were the two main industries in Egypt using the fully halogenated
CFCs, F12 and F114, as aerosol propellants. In the late 80s, the production boom of both
industries resulted in an increase in their importation from 64 tons in 1986 to 99 tons in
1990, as shown in table 5. However, the Minister of Industry’s Decree on November 8,
1989, banning the use of CFCs as propellants in aerosols as of 1991, and the subsequent
replacement of CFCs by liquified petroleum gas (LPG) in the pesticide industry and, to some
extent, in cosmetics, resulted in a sharp drop in the use of CFCs as propellants to 53 tons
in 1991. The importation of F12 and F114 for use in the above-mentioned industries is
expected to be negligible in 1992
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Plastic Foam Production

Rigid and soft plastic foams have different properties and
applications. Rigid plastic foams are primarily used as filler and
as packing material. Soft foam is primarily used in upholstered
furniture, car seats, mattresses, and so forth. F“, which is a
fully halogenated CFC, has been the major blowing agent in the
plastic foam industry in Egypt. This is because of its high
Maximum Allowable Concentration (MAK), in addition to its being
particularly well suited to manufacturing polyurethene because of
its high boiling point (24 C) and its low thermal conductivity.
Consequently, no substance other than F11 has been used to date for
the production of rigid foam in Egypt. Chlorinated hydrocarbons
have been introduced into the plastic foam industry to replace F11
as blowing agents for the production of soft foam. Consequently
the importation of dichloromethane, F30, rose from 520 tons in 1986
to 1,473 tons in 1991. Chloroethane (ethylchloride), or F160,
another chlorinated hydrocarbon used in Egypt as a blowing agent,
was only introduced to the country in 1991, when 90 tons were
imported for soft foam production. Table 6 shows the considerable
drop in the use of F11 between 1986 and 1991, despite the overall
increase in foam production over that same period.

Fire Extinguishers

Halons are ozone depleting halogenated hydrocarbons used mostly for
fire extinguishing purposes. The only halons used in Egypt are
halon 1301 and halon 1211. These compounds have the highest ozone
depletion potentiality relative to F11. Until 1987, these two
compounds were used in very small quantities in Egypt. In 1988,
however, the increased awareness of the importance of fir safety
led to an increase in the production of fire extinguishers, and
resulted in the importation of 236.5 tons that year, dropping
slightly to 220.2 tons in 1991 (table 3).

Solvents

ODSs used as solvents are mainly chlorinated hydrocarbons and - in
much smaller quantities CFCs. The main CFC, F113, is a fully
halogenated CFC used as a cleaning agent in the electrical
engineering and electronics fields. the amount of F113 used during
the period from 1986 to 1991 never exceeded 3 tons per year (table
7). Chlorinated hydrocarbons are largely used in Egypt due to
their excellent degreasing properties. They are primarily used as
solvents for surface treatment and dry cleaning purposes.
Chlorinated hydrocarbons used as metal degreasers and cleaners in
Egypt are mainly trichloroethene and tetrachlorethane, which are
used interchangeably. Their combined trend shows an increase in
consumption from 1,716 tons in 1987 to 2,871 tons in 1990. As of
1988, another chlorinated hydrocarbon, trichloroethane, was
introduced for sue as a metal cleaner. This substance has been
used in limited quantities of 45 to 100 tons per year. Finally,
tetrachloroethane is still widely used as a solvent in Egypt - 597
tons in 1990 - although it is now rarely used in the West because
of its toxic properties.




TABLE 7
E DEPLETING SUBSTANCES USED AS SOLVENTS
BY EGYPT (AMOUNT IN TONS)
1986 - 1991

1987 1989 | 1990

3.00 3.00 2.00 3.00

629.00|1210.00|3068.00| 236.00

200.00| 202.00| 75.00| 597.00

1087.00|1125.00| 587.002635.00

0.00| 45.00{ 50.00/ 65.00

.00]1919.00| 2585.00| 3782.00| 3536.00




. TABLE 6
OZONE DEPLETING SUBSTANCES USED IN FOAM PRODUCTION
BY EGYPT (AMOUNT IN TONS)

1986 - 1991
1986
00°s¥2
335.00| 340.00| 302.00
00001
52.00| 93.00| 207.00
00'vee
0.00| 0.00| 0.00
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o
S S — 00001
387.00| '433.00| 509.00
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Ozone Depletion Potentiality (ODP) in Egypt

Table 8 presents the ODP of ODSs used in Egypt, calculated against one metric ton of F11.
It shows a drop in Egypt’s ODP from an F11 metric ton equivalent of 2,443.2 in 1988 to an
F11 metric ton equivalent of 2,021.05 in 1991. This is largely due to a drop in the
importation of fully halogenated CFCs and the rising cost of halon imports.

COST OF IMPORTS OF OZONE DEPLETING SUBSTANCE

Figure 13 is a graphical representation of the cost of ODS importation between 1986 and
1991, by substance and year. Table 9 gives a breakdown of ODSs imported between 1986
and 1991, classified by quantity, price, and price per ODS.

The steady rise in the cost of importing ODSs is a result of an increase in both quantity
demanded and price. It is noteworthy, however, that in the case of fully halogenated CFCs,
Egypt’s expenditures rose by 26% from 1987 to 1991, despite a 16% decrease in the
quantities imported for these same years. The price of F12, for example, rose from US $
1,490/ton in 1987 to US $ 2,150/ton in 1991. Finally, Egypt spent a total of US § 7.4
million on the importation of CFCs in 1991, as compared with US $ 2.7 million four years
earlier.

Cost of Compliance with the Montreal Protocol

The Montreal Protocol allows developing countries a ten-year grace period, during which
they can meet their basic needs, provided they maintain annual consumption levels of
controlled ODSs below 0.3 kg per capita. Despite this leeway, and despite per capita
consumption levels that are well below those stipulated by the Montreal Protocol, Egypt
made serious efforts to reduce its consumption level of CFCs as of 1989. The nation’s per
capita consumption of 0.02 kg in 1988 dropped even further in 1991, to reach 0.018 kg. This
drop is largely due to a reduction in the use of fully halogenated CFCs as aerosol propellants
and in the plastic foam industry.

Cost of Phasing Out CFCs in Aerosols

The use of CFCs as aerosol propellants was phased out as of August 1991. The capital
cost of phasing out CFCs in pesticides was US $ 4.2 million, while that of phasing out CFCs
in cosmetics was US $ 2.1 million.

Cost of Replacing CFCs in Soft Plastic Foam Production

The capital cost of replacing F11 with chlorinated hydrocarbons was about US $ 3.6 million.
To complete the phaseout of CFC use in soft and rigid foam production by 2010, the
estimated cost ranges between US $ 12.6 million and US $ 14 million.
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Estimated Cost of Phasing Out CFC Use in the Refrigeration

a. Household Refrigerators

e Estimated cost for the replacement of fully halogenated CFCs by ternary blends is
US $ 5.60 per kg of CFC, totaling about US $ 4.3 million. The total cost includes
the incremental capital cost from 1992 to 2010.

® The estimated cost for the replacement of fully halogenated CFCs by HFC-152a
is US $ 7.42 per kg, totaling about US $ 3.7 million. Incremental capital cost covers
1992 to 2010.

® The estimated cost of reducing fully halogenated CFCs in household refrigerators
by 50% by using an evaporator and condenser tubing that is longer and smaller in
diameter to provide the same refrigeration characteristics with higher energy
efficiency is US $ 4.75 million.

b. Industrial/Commercial Refrigerators

The estimated cost for the replacement of CFCs by ternary blends over the period
from 1992 to 2010 amounts to a total of US $ 2.4 million.

c. Air Conditioners

The estimated cost for the replacement of CFCs in the production of air conditioners
over the period from 1992 to 2010 is estimated at US $ 5.3 million for both
household and mobile units.

The cost to Egypt of phasing out CFCs by the year 2010 would be: US $ 7,564,000
according to scenario 1; US $ 64,013,000 according to scenario 2; US $ 10,938,000
according to scenario 3; and US $ 92,576,000 according to scenario 4 (table 10).
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