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1-INXNTRODUCTION

In response to a request from the Industrial Development Center for Arab Stsates
(1.D.C.A.S5.), the United Nations Industrial Dovelopment 'rganization has entrusted
to the Bureau d'Etudes Industrielles et de Cooperstion de 1'Inst:(uat Frangais du
pétrole (B.E.1.C.I.P.) the preparation of a report for the petroc emical and
fertilizer meeting that will be held in Kuwait on behalf of IDCAS,

The aim of the report is to nresent -on the basis of future internal consumntion
and possibilities for exports in the periods 1971-1975 and 1976-1980-recomn e Jations
on the targets of production to bhe undertaken in the Arab world, on the tvpe, size
snd location of the projects that could be installed and on the structure of the
{ndustry to be established.

The p\an of treatment that has been adopted is the following :
In chapter II, a summary of conclusiongand recommandations is given ;

In chapter 1II the tory-ts of production are indicated for intermediate and
finished petrochemical products as well as for fertilizers.

In chapter IV are discussed several aspects to be taken into account at the stage
of planning,such as necessity of integrated complexes, price of rsw materials,
opportunity to obtain or not the participation of foreign partners for financial
technical or commercial reasons etc...

In chapter v, are presented the different parameters t'at m-st be considered to
justify and promote harmonization and co-operation betwecr projects.

In chapter VI, are studied the complexes that appear to be feasible in T47° and
198 ; all data regarding process routes, material halences, investments, operating
costs anu proiitability of the rojects arc given. Whenever possible, ~r c ne
recoomendation on location, type and size of complmes, date of start-up have

been given. When precise conclusion was not possible, all the technical and
economical bases that are necessary for final decision that can be taken for
political or conjonctural reasons- have becn forwarded.

.

This report is based on the data, investigations and findings of the Survey
Mssion carried out by a team of six Arab experts at the beginning of 1970 in
the Arab countries.

Other market information obtained in the course of previous stufles performed by
BEICIP in this part of the world or supplied by UM'IDO have also been taken into
account ; the data regarding process routes, investments, operating costs, etc...
result from BEICIP's experience, they have been collected through many studies,
contacts with process licensors and manufacturing companies and threugh
participation to industrial projects.



It must be pointed out that the following additional information related to
local conditions in the Arab countries that IDCAS was supposed to provide to
BEICIP wete not received.

. price of naphta, petrochemical intermediate and end producta
. cost for transport of rav wmaterials

. erected plant costs

. tariffs applicable to petrochemical products and equipment

. utilities cost

. cost of man power

Estimates or data already availadle {n BEICIP have had to be used, the
suthors feel that they are reliable but it can be assumed that they will have
to® be brought up to date when reaching the stage of final decision for the
different complexes that are recommerded.

The above described appreseh to the problem had heen diacussed and decided in a
meeting on july Ist at UNIDO's headquarters in presence of representatives of
UN1IDO, IDCAS and BEICIP.

A draft of the report has been presented and discuased {n :eptember [$th in an
other @eeting at UNIDO., Verv helpful comments and remarks have been made and
they have been taken into account in the preparation of the final report.

It is hoped that the present report -although {t has not been possible to give
final answers to several of the questions that arise due to the lack of some
information, to the verv short period of time assigned to the vork and ‘
principally to the fact that political aspects have not been considered- wil}
form a satisfactory working document that centsins most of the technical and
economical facts and figures necessary for the discussions to be held in the
IDCAY meeting.

Thanks sust he adressed to UNIDO and IDCAS for their assistance and cooperation
to the work conducted by BEICIP.




11 - SUMMARY OF CONCLUSIONS AND RECOMMANDATIONS

1°) - SETTING GOALS +OR PETROCHEMICAIS AND FERTTTIZERS

‘he targets of production to be undert-ken have been estimated in the
following way . :

The total quantities than can he produced are equal to the local demand
plus the possibilities for exports. The production capacities to be
installed should be equal to the difference between guantities to he
nroduced and existing capacities, However, attention musthHe paid to the
existing units 1if thev arc not already aosoiete ; if the consum
{ncreases at a continuows pace, additional capacit: tus to be gradually
‘nstalled ; new plants not yet in production are now at the stage of

y

engineering studies or even under construction

a) - Patrochemical products

The future demand in T975 and 980 in t'e ‘rab countries has been
csta.l;sbed for the end proiucts and the corresponding amounts of
intermediates that will he necessary have heen calculated.

“he estimates have heen made cownfgr by country wenever possible

-sce ¢l -apter III- then they ave been assem~ic. sccovding @ the usual
groupg of Arab countries into:North Africa (N.A,), North Easi Africa
(N.E.A.) and Middle East Arab countries (M.E.A,C.)., The resulw for

the main end products are given in Table A,

For plastics, the general tendency is that the demand for Polyethylene
which is now appreciably below that for PVC will he approximately equal
in 1980 (118.900 to 120.000 M.T/v). At that time, the total polvethylene
plus PVC will still represent more than 50 7 of the total demand for
plestics.

The major consumers for plastics are now U.A.R. and Algeria, “heir
position will not change in I780 (23,000 M.T of PE and 28,000 M.7T, of
PVC in UAR ; 16.600 M.T. of PE and I5..00 M.T, of PVC in Algeria).

Morocco, Syria and Irak are also rotentlal consumers for important
quantities, Possibilities for exports may arise in Creece (r.£)
Yougoslavia (PVC) East Africa (P.E. and PVC) and India (P.E.).

For synthetic fibers, polyamides will remain the major product ; nylon 6
being much more important that nylon 66. The total demand fior the Arasb
countries will be 26,000 M.T., of polyamids in 1975 and 41..00 M.T.

{n 1980. The demand will grow at a very high pace in Algeria, Morocco,
and U.A.R.. Algeria will @nsume 6.700 MT of polvamide, 5.000 T . of
polyesters and 2.000 T. of polyacrylics in 1980, Morecco vill consume
6.100 T. of polyamides, 4.500 T. of polyesters and 1850 T.of
polyacrylics, U.A.R, will consume 7.600 T. of polvamides, and

3.700 of polyesters.
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In spite of very strong competition from existing suppliers there could he
posstiffity for exports in India (Nylons and polyesters) East Africa
(nylon and polyesters) and Iran (polyesters).

For synthetic rubbers, SBR will remain the major product ; polybutadiene
coming in second rank. The total demand in the arab world will be

29,000 T, of SBR in 1975 and 43.000 T, in 1980, U,A.R, (I7.000 T, eof
synthetics in 1980), Algeria (I2.600 T.) and Morocco (I’.5cu T) will be
the major consumers ; hut the total smount per countey will remain

small and create problems to establish  economical plants,

The possibilities for exports are not given {in the report.

For synthetic detergents, dodecyl benzene sulphonate will remain

the major product. The total consumption of DDB should reach ;6,600
fn 1975 and 53.500 T. in 1980 for the total Arab world 1% Algeria
(10.000 T. of D.D.B, in 1980), U.A.R, (8,000 T.) and Morocco (7.000)
will have the largest demand, There will be possibilities for exports
in Eaat Africs.

The intermediates (ethylene, propylene, butadiene, benzene &nd

paraxylene) that will be necessary to manufacture the petrochemical end
products, have slso been studied ; the results are given in table.

Table B - Future demand for petrochemical intermadistes in the Arab countries (M.T/V)

' f ' '
' ' 1975 ' 1980 '
' ' ' ' A ' ' ' ' '
) ' N.A, ,1!%!?!. ' M.E.A.L, Total ' N.A. ' N.E.A, ,M.E.A.C.! Total '
! g i A STttt yToeT T ¢ oo $ T '
! Ethylene ! 35,200 ! 35,300 ! 48,000 118,500 ! 57,900 ! 59,000 ! 84,300%208.200 !
! Propylene ! 20,000 ! 12,000 ! 22,500 ¥ 54,400 1 36,000 Y 23,000 ! 16,2001 95,200 !
! Butadiene ' 11.100 ! 7.900 ' 8.400 ' 27,400 ! 17,900 ! 16,000 ¥ 13,000! 46,900 !
! Benzens ! 25,700 Y 17,100 ¥ 22,900 1 70,700 ' 35.500 ' 27.300 ! 37,4001100.200 Y
! Paranylene ' 5.000 ! 2.500 4.I00 ! II,800 ' 9,100 ! 4.500 ! 8.300% 21,950 !
! ! ! ! ' ' ' ' ! !

b) - Fertilizers

The Arab countries are already producers of nitrogen and phosphate
fertilizers ; several large units are presently under construction
and rav materials (natural gas and phosphate ore) are available in
large quantities. It was then advissble to concentrate the survey
on these productions.

N




The results rvegarding future demand are presented in tahle C for

nitrogen and phosphate fertilizers.

Table C - Future demand for lLitrogen and Phosphate fertilizers

> B e W W > e w -

Nitrogen (1)

Phosphate (P205),

' ' '
' 1975 ' T980) ‘
AR N T, T RN I N 9 i
' NVA, ' NLELA ,.1.5.‘\.(,.! rotal ' NLA, ' NJELA ,.‘.F..A.C., Total !
,—--‘———-! ﬂﬂﬂﬂ ---,-‘ ‘‘‘‘‘‘ ,. ...... "‘ ------ ! ------- '—--‘---‘,“-0-0“‘.!
1125.000 1501,000 126,100 1762.000 210,000 ! 670.0001230.000 11.110,000!
[} ] [ ] ' [} [}

, 148,000 170,000 70JXﬂ):388.000 1220,000 , 292,000,150,000 : 662.000:
' ! 4 ! ! ! ! 4

c)

st11l verv limited, the consumption in the Arab countries will grow at

s Ligh rate, especially

in YNorth Africa and U.A.R. The restio

N/P205 will be approximately I in North Africa, it will remain
approximately 2 in the whole Arab world. Urea and superphosphate
which have a higher content in nutrients will he more commonly used
{n the future. There will be possibilities for export of !'itrogen
fertilisers in India, Pakistan,China and Africa ; far phosphste,
present importers such as \estern Europe, Asia and even U.5.5.R,

will offer large opportunities.

- Production espacit ies

In the case of petrochemicals, there is no plant under production;
severs! units are being built in “orecco, Algeris, U.A.R.; projects
have been announced in most of the other Arab countries ; in the
report, the plantsnow being built or firmly decided have been

tohen inte@cosunt when presenting the recommandation.

In the case of fertilizers, there are presently several units of large
capacity produeing Nitrogen and phosphate fertilizers ; the

results are summarized in table D,

a'le D - Present and future production capacities for “itrogen and Phosphate fertilizers

(1. 000 4T/Y)
i

)
P205

.

c - -

' 1970 ' 1975 ' 1050 '
! ! ! !
"o, !V NEA ) MEAC 'total ' Na ' A ! MEAC !totsl! NA ! NEA ! MEAC ! total !
------- I S T e e e B LS AL CETTS EELE R EELEEES
o1 2290 321 1 84T 1385 ! .0 11366 ! 2491 ! n.a.! N.a. !0 ! oaa !
KA o' 35 1430 ! 435 Y 200 ' 260 ! 895! 830 ! 330 ! 260 ‘'I.420

! ! ! ! ! !

! ! ! ! ! !




It must be pointed out that several new phosphate deposits (Irak,
Jordan) have besen already discovered and will probably be exploited
before 1980,

Comparison of tables C and D ahows that there will be a large
overcapacity and that the productim of new plants will be

mainly for export . Exceptionnal conditionq such as availability y
of rav materials at low price and plants of large capacities

should enable to reach these goals, provided that all necessary steps
are taken to guarantee adequate structure of the industry and
harmonisat ion between projects.

The conclusions of the market survey are the following :

ror petrochemical end products it is recommsnded that no special
provision for export outside the Arab countries should be made when
setting the design basis of the units ; Export capacity will
automatically exist hecause newly erected units built to supply the
locsl demand will not produce at full capacity at the beg.nning.

For petrochemical {ntermediatea,the above is also true but it {is
necessary to pay attention to a probable gap between production

and demand for aromatics in Europe in 1975. Attention must be paid
also to the possibilities of producing olefins, at very low price in
specific conditiors(association of L.N.C. plant with a steam-cracker).

For fertilimers, it has been indicated thatmost of the new plants to
be erected will have to export their productiom,

2°) - STRUCTURE OF THE INDUSTRY TO BE ADOPTED

some fundamental conceipts are discussed in this study ; the necessity of
having a phased development is emphasized as well as the interest of
integrated complexes that will guarantee the best utilization of by
products.

The question of rav material prices especially natural gas and naphta
{s also analysed and the consequences of fixing high prices are outlined,

Capital availability is also an important problem ; should the Arab
countries try to finance the foreign exchange part of the projects

through loana or through perticipation of foreign share holders ? Both
possibilities are studied fromthe financial stand point (payment of interest
or repatristion of profits) but attention is paid also to the advantages
offered by sasociation with foreign partners where looking at the
commercializsation of the products.

Y AN
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In conclusion it sppesrs that the production of intermediate or of end
products whese the productions technics sre well known and can be

obtsined b purchssing of licen:es can be undertaken without foreign
partnars ; on the contrsry for complexe products where complete know-how and
permanent research work are necessary, it is sdvisab'e to obtain the
sssistance of a foreign psrtner who is alread: in the buainess {in his

own country and who has er can create a commercial network with customers
sssistance and technical sale services.

1 ARMONYIZATION AND COOPERATION BETWEEN PROJECTS

The recommendations presented in this report are based in the assumption
that complete coordination for the development of the industry will be
established between the Arab countries. Harmonization must include legal,
financial, commercisl and technical provisions.

Customs duties and tames : the policy regarding customs duties for petro-
chemical products must pe decided, exchangas between the Arab countries
on the one hand and trade with non-Arab countries on the other hand must
be considered ; quotss must he fixed in specific cases and existing
bi-lateral agreements have to be taken into account.

The preblem of imports duties on machinery,aquipment, spare parts, catslysts
etc... must also be investigated in order to decresse the erectea cost
and operatiig cost of the plants.

Incentives te encourage foreign investments,when thay look advisable-

have to be decided. lThey can cover : simple procedure to obtafn che
autherizatien to build projects ; duty snd texes exemption during the

firat years of production, guarantees for ths repatriation of profits.

Of course, they have to be balanced by obligations to heve lecal partnars,

to ewploy indigenous man power, to perform the training of local specisliata,
to guarantes the take-off of certain products, etc...

Aa regards the commercial aspects, it {s advisable for the Arab producers
net to act individually when they try to compete with existing suppliars
on the export markats.

Interarabic commercial associations should be organised -as they alraady

exist in Europe for exemple- and be in position to decide on credit facilities
to he granted @o the customers (especially in Asia), on eventual . @ :
participation into dewn-stream investments in the buyars country (for

enanple in pleants that could be erected to manufacture finished fartilizers
fren imported emmenia coming from the Arsb countries) and to ensura complete
coordingtion and enchange of information on bilateral agreements hetween

Arab and non-Avab countries (Kuwait, Turkey for instance)

ll./.l.
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Many technical factors can make the object of regional cooperatiom.

The infrastructure (port facilities, land and sea transportation, productfon
and distribution of electricity, etc...) muat be estal Iished on a region
wide scale.

Interregional companies for equipment manufacturing, civil engineering and
plant erection, inspection and maintenance of pmts can be created.

.t the stage of planning and design of the complexes, it would he advisitle
to .ave an international body entrusted te coordinate the decisions, to
look for potential partuers and to mske sure that the projects are perfomed
according to the best engineering standards. Such entitier would also

be entrusted to watch over the installation of application laboratorics
arl technical assistance to the customers (plastics, ferti!ixzers etc...),
to arrange financing facilities for the Arah customers (fertilizers), to
coordinate the installation of the processing equipment that will be
necessary to transform the production of the petrochemical units into
finished articles (plastic processing, textile fibers spinning and

weaving equipment, etc...).

“inally the trsining at all levels which i{s now carried out 'y engineerinryg
and construction compaenies, v manufacturing companies or v special
training organizations that iave /heen installed by individual countries
(irak, Kuwait, U.,A.R,, Algeris etc...) should be organised on a regional
scale, taking advantage of the existing facilities and experience that are
available in the Arab world or 1n the rest of the world.
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RECOMMENDED DEVELOPMENT ROUTES AND PRESENTATION OF FEASIBLE PETROCHEMICAL
PROJECTS

Considering theresults of the market forecasts reported hereabove either

for local consumption of the different Arab Countries or for possible exports,
this chapter presents the feasibility study of the different projects which
might be envisaged to provide a suitable basis to develop a viable petroche-
mical program in Arab Countries.

The study of these feasible projects which might be set up in order to meet
market requirements and export possibilities has been carried out with the
following aims :

4,1.) to utilize the raw materials vhich are available in the different
areas and which constitute the best suitable feed-stocks regarding

. their delivery prices
., quantities available on long term period
. their characteristics and specifications

" 4.2.,) to group in the same location productions planned by the different

countries in petrochemical complexes integrated with already existing
complementary plants or with units supplying necessary feed-stocks

4.3.) to select products having sufficient demand in order to i{mplement petro-
chemical and fertilizerplants with minimum economic size in order to
develop a viable program for industrial development

4,6.) to point out the influence of the different technical and economic

factors on the profitability of the alternate projects in order to
establish priorities in the realization of the program

PRESENTATION OF ALTERNATE PEASIBLE PROJECTS

1, x baged fins production and thei ivative
gmlex A - Plastic and detergent based complex ggoducing :

. 15,000 MT/year of polyethylene
. 13,000 MT/year of polyvinylchloride
. 10,000 MT/year of dodecylbensene

C.l/...
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a. raw materfal : propane

b. possible locations : Algeria
UAR
Syria
Irak

c. to supply corresponding 1975 sub-region markets and partly
neighbouring countries

d.end-products will be respectively manufactured in the various
countries of the sub-regions

lex A, - Plastic and detergent based complex producing
Complex 2 { - Liastic and Celergenc n@oslttEll- procucing
., 30,000 MT/year of polyethylene
. 30,000 MT/year of polyvinylchloride g
. 20,000 MT/year of dodecylbensene

a. raw material : propane

b. possible locations : Algeria or UAR
Syria or Irak

to supply 1975 North Africa and North East Africa markets and
1978 Middle East Arab Countries markets

c. possible locations : Algeria
UAR
Syria
Irak

to supply corresponding 1980 sub-region markets and partly
neighbouring countries

d. end-products will be respectively manufactured in the various
countries of the sub-regions
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1. Basic products : 80,000 MT/year of ethylene and propylem.
2. Monomers and polymers as follows :

Complex B1 - producing :

. 30,000 MT/year of polyethylene
. 30,000 MT/year of polyvinylchloride
. 20,000 MT/year of dodecylbenszene

a. raw material : naphtha and mixed ethane propane cuts
b. possible locations and markets supplied : see Complex Al

Note : excess ethylene will be exported to Arab Countries
or to possible buvers.

Complexe B, - producing :

. 30,000 MT/year of polyethylene
. %0,000 MT/vear of polyvinylchloride
. 20,000 MT/year od dedecylbenzene

a. raw material : naphtha and mixed ethane propane cuts

b. possible locations : Algeria or UAR
Irak or Syria

c¢. to supply 1980 North Africa an‘ North Bast Africa markets and
1980 Middie East Arab Countries markets

3. End-products will be respectively manufactured in the various
countries of the sub-regions,

8. propylene production will depend upon feed-stocks used in the steam-cracking
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Complex C - 150,000 MT/year and 300_.'000_.!4'1'/1931’

E;thzlene eroduction bv Ethane steam=-cracking

------------------ T S0 wn o G G W0 WD G D R D D M D D WD AR MR D o=

1. to supply ethylene for its derivatives as : polyethylene and
PVC to be produced for the local market and for exports to
consuming countries

2. possible locations : integrated with large capacityv ING plant
under construction or under planning stage in Libya, Algeria
and Middle East Arab Countries.

Note : The evaluation of such a project is compared to the produc-
tion of ethylene by naphtha steam-cracking in units already
existing or planned in big ethylene consuming areas.

2. Complex baged on aromatic production and their derivatives

Complex D - Aromatic based complex producing :

- is o awo. e sngrinign gy SRR Y ettt adadiadindiadiadundied

. 49,000 MI/year of bentene
. 12,500 Mr/year of P-xylene
. 18,000 MI'/year of O-xylene

a, raw material : gasoline cuts supplied by refineries processing
Algerian or Libyan crude oils
b. possible locations : Algeria or Libya

¢. to supply major part of the aromatic demand in Arab Countries
for 1975

papa T L U L ol cobraenboeccssoa

gmlgg_gl - Aromatic hased comglex groducing :

. 80,000 MT/year of bengzene
. 20,000 MT/year of P-xylene
. 30,000 MT/year of O-xylene

integrated with a coking unit producing :
. 90,000 MT/year of electrodes coke

AT
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a. rav material : gasoline cuts and low sulfur residuun supplied
by refineries processing Algerian or Libyan
crudes

b. possible locations : Algeria or Libya

c. to supply the aromatic demand in Arab Countries for 1975 and to
export the remaining products and electrodes coke to European
Countries where deficits will persist for the next years. In
1980, sucha complex might supply the whole aromatic demand in
Arab Countries

Complex D, - Arematic derivatives based complex producing respectively

18,000 " and 30,000 MT 7vear of caprolactame (for nylon 6
manufacture)

a. raw material : benzene produced in complex D or Dy

b. possible location : taking into account the availability of
other raw materials as : armonia and sul furic acid which have
to be supplied and disposal of by-produced ammonium sulfate,
Algeria might be considered as the best location for these pro-
ductions

c. to supply respectively all the North Africa demand and partly
other Arab Countries for 1975 and the major part of the total
demand for 1980

Conplex D, - Aromatic derivatives based complex productng respectively
18, and 36,0600 MT/vear of dimethylterephthalate (for
polyesters manufacture)

a, raw material : p-xylene produced in Complex D or Dy

b. possible location : Algeria or UAR (based on p-xylene produced
in Algeria)

c. to supply the total demand of Arab Countries respectively for
1975 and 1980 :

'OG,ODD



Gomplex D, - Manufacture of 6,000 M/year nylons ¢ fibers
a. raw material : caprolactame produced in Complex 1)2

b. possible location : Morocco, Algeria, UAR, Syria and Trak

c. to supply their local market for 1973 and to export excess
products to other Arab Countries, additional units of same
size might be provided for 1980

........ 5 Manugtacture o o, A0 U el e cceeeean
a. raw material : DMT produced in Complex D
b. possible locations and supply :

- one 6,000 MT/vear unit for every sub-region lccated
{n : Algeria, Irak or Syria and supplying the local
market for 1975

- one 3,000 MT/year unit for the following countries :
Algeria, Morocco, UAR, Irak and Syria and supplying
the local market for 1973

- additional units of capacities included in the same
range might be provided for supplying 1980 local markets
of the different sub-regions

3. Projects based on export possibilities

The large availability of natural gas in Arab Countries coupled with
the growing demand of ING for penk shaving operation and load gas supply
allow natural gas at very attractive prices for ammonia and methanol
production.

Large size projects based on these low cost raw material and oriented
tovards export markets night compete f{:vourably with Furopean or US similar
projects,
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Complex £ - 1,000 MI/vear ammonia based complex

Possible location and supply

. Middle East Arab Countries for Far East and Fast Africa
markets

. Algeria and Iibya for European countries and West Africa
and Mediteranean countries

Complex F - 1,000 MI/vear methanol based complex

Possible location and supply

Algeria or Libva for European markets

6°) - ANALYSIS OF THE ALTERNATE FEASIBLE PROJECTS AND PROPITABILITY CALCUTATIONS :
BAS1S FOR THE SELECTION OF RECOMMENDED PROJECTS

For the di fferent complexes presented hereabove, the following technical
and economic data have been supplied :

. material balance for the different units and the overall complex

. capital cost for the overall complex

. total product sales

. operating cost of the overall complex

. profitability caleulations
The influence of the different technical and economic factors on the profite-
bility of the possible projects will be pointed out in order to allow the
participants of the meeting organized by IDCAS to discuss the different

alternate feasible projects and to appraise the program of realization for
recormended projects.
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The first part of this study alms tc ~edes. the targets of production to be
undert (ken {n the Arab World and the tvpes ¢ ‘roducias e manufactured.
This {s based on

The future prospects for the consumption in two periods, namely 1971-1975
and 1975-19%0,
The possibilities and potentialities for export in the same two periods

The existing production capacities have to he taken into consideration as well as
the projects now being implemented or firmiv decided.

When ceaching the conclusion of this first part, attention shall be given to the
projects that have been announced but have not vet started, in order to check if
thev can be {ncluded in the scope of recommended projects.

1. .7 (EMERAMITTE.

111. 1. 2he products to be studied

They can be divided into :

- Finished petrochemical products

Polyethylene )
Polypropvliene ) Plas: tes
Polystyrene )
Polyvvinvl chloride )

|
Polybutadiene ) 4
Styrene~Butadiene ) Rubbers %
Polyester ‘ Synthetic fibers
A\yl()ﬂ ) . |
Acrvlic i

Synthetic detergents

- Intermediates .

Ethviene
Propylene
Butadiene
B.T.X.

Styrene
Caprolactam
D.M.T. or TPA
Acrylopitreile
Dodecyl Benzene
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- Fertilizers
Ntroger Fertilizers
Phosphate Fertilizers
Compound Fertilizers

= Sulfur (as a recoverable product)

The market to be studied

- Arab countrles

Morocco )
Algeria north Africa
Tunisia )

Libva )
UAR
Sudan )

North East Africa

~—

Jordan )
Syria )
Ivak )
Kuweit ) Middle East Avab Countries
Lebanon )
Saudi Arabia )
Emirates )

- Countries offering possibilities for exports
. Countries alory the Medit«. - .nea

France
Italy
Spain
Yougoslavia
treece
Turkev

. East Africa
. Central Africa
. Asia, namely : India

Pakistan
Iran

18. -
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I11.1.3. Methodology

The Market information that appear in this report, have been collected
from the most 1ecent studies made by O.N.U,D.I., 8.E,1.C.T,P, or specia-
lized organisations; available published data have also been utilised and
the report prepared by the arab experts on behalf of I.D,C.A.S. has been
of great help.

The m2in criteria in the selection of basic information has been their
homogeneity :

- homogeneity in the sources of information,
- homogeneity in the results and in their presentation,
The forecast for consumption hayebeen based on

- a comprehensive appraisal of the past and present situation
(chronological series)

- a realistic estimate of the marketing possibilites.

Information om the past and present situation have been collected from
reliable sources such as :

- national statistics (production,consumption,external trade)

- international statistics

- published infomation

- previous studies available to BEICIP

- contacts with producers or consumer recently taken by BEICIP in
the course of other studies,

The estimate of the market possibilities has been made by using different
methods which pemit crorg-checking of the results :

extrapolation of chronological series

using of corelations such as consumption Vs Gross Natiomal income
determining of the rates of growth for the consumption of main
products

breaking down of the consumption into the different types of finish
products,

i

No figure or estimate has been taken into sccount vithout being the result
of applying several of the above men'ioned methods.

The results are presented in the following chapters :

- in chapter I11.2the consumption forecast for the main petrochemical
products ave presented by country or by group of countries ;
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- in chapter 1i1.3, based on the future demand for the end products,
the forecasts for main it ermdediates are presemted by country or
by group of countries ;

- in chapter 111 & fertilizers are studied ;

chapter [I1.5deals with sulphur,

In each of thesc ehapters, the infomation are presert ed, when available,
following systematic form :

in the

Since,

Table
Table

Table
where

Table

these

A shows the variation of the demand in the Arab countries ;
B shows the production capacities in the Arab countries ;

C shows the variations of the demand in selected countries
there could be possibilities for export ;

D shows the production capacities in these countries,

report is going to be discussed during the seminarv to be held

fn Kuweit, only very brief comments are given and all efforts have been
concentrated on presenting sufficient and reliable figures,




I1I - 2/ 7 INISHED PETROCHEMICAL PRODUCTS

11 - 2/ 1 - Plastics

. General characteristics of the market

The rate of growth for consumption of plastic materials is approxi-
mately 8 to IO 7. in industrialized countries, it is much higher, usual-
ly between I0 and 20 7 in other countries :

‘he production of plastic materials (polvmers) requires high invest-
ments and large capacities ; there is a continuous growth of the
"minimum economic sizes" and the oil producing and refining compagnies
are now joining the chemical compagnies in the production of plastics
intermediates and polymers . On the contrary the processing of plastics
into finished products remains usually iin the hands of small scale
industries.

The present study 1is concentrated on thermoplastic resins which
represent now 60 to 65 7 of the demand in Western Europe and
approximately 70 to 75 7 in the industrializing countries. This is

dueto the fact that they are cheiper, esay to process and can fulfil
most of the requirements of these countries ; on the contrary thermoset-
ting resins such as epoxies,reinforced polyesters which cannot be
processed by injection molding have very specific application and

are not yet consumed in notable quantities.

The main application of thermoplastics are : |

- packaging (fibers, filwms,blown articles)

- Agriculture (bags, pipes, green houses)

- building (insulating materials, sheets, flooring, pipes, profiles,
etc...) .

In Western Europe, where thermoplastics represent 60 to 65 % of the j
demand, polyethylene, P.V.C. and polysterene represent appioximately i
50 7 of the same ; that means that the share of polypropylene for |
example, remains very low, approximately 2 / in France and 4 7 in

Italy in 1969,

For that reason, the market estimates which are given in the following !
table, if they have been estimated with good accuracy fer polyeth 'ene,

P.V.C. and polysterene have been roughly evaluated for polypropyleme ; J
no precise figures are available and it can be assumedthat the consumption

will remain moderate.

In the following paragraphs, the situation for polyethylene, P,V.C.
polysterene and polypropylene is presented and illustrated in a uoriol

of tables :
In table T A, I B, 1 C, 1 D, are presei.ted the figures for polyethylene ;
" 2 Ato2 D, are presented the figures for P,V.C, ;
" 3 A to3 D, are presented the figures for polysterene ;
" & A to 4D, are presented the figures for polypropylens,

-
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Still inferior to the consumption of P.V,(,, the demand pr polvethylene
is growing at a high rate., This {8 duc to price conditions, multiplicity
of umes, and to the development of specific applications such as
fertilizers hays,

The gemeral tendencv in the Arab countries i that the demand for
polvethviene will be in 980 approximately equal to that for . V.0,
that means that the rate of growth will be higher for polvethvlene than
for P.V.. . (particularly in North Africa),

The share of Polyethylene in the total consumption of themmoplastics is
glven for somme representative countries in the table below :

Polyethylene consumption (in / of total thermoplastics)

Morogso Algeria Tunisia AR,
1965 22 8,5 37 13
970 27,5 0 18 33
1975 34 L1 40 37
(980 '8 43 42 47

All the results regarding demand are presented {n table 7 A to 1D,

conclusions : the consumption of Polyvethvlene in arn  countries will
be approximmtely ¢ 000 | in 1975 and (:5,000 ., {2 280,

The ammual rate of growth for consumption will decreasc; ngw between 15 a-d
28 ' accovding to the regions In 1965-70 {t will gc deown te 15-17,% 7
in (300-75 and to 2 - 2,5 im (975-1980,

im fovelyn countries the production capacities will grow according to
the domand, however there can he possibllities for exports in Grece,
india and Africa.
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2 - POLYVENYL CHLORIDE

Presently, P.V.C. is still the most commonly used plastic product : {its
share will decrease in the future until P.V.C. and Polyethylene
consumpt ion are approximately equal in 1980. However, the consumption
will continue to grow due to the development of building and packaging
{ndustries and also to a large amount of irrigation projects(rigid
pipes). As regards agriculture and production of fertilize. bags, there
will be a trend to manufacture polyethvléne heavy duty bags which are
adapted to climstic conditions rather than P.V.C, bags,

The share of P.V.C. in the total consumption of thermoplastics is given
below for some selected countries :

P.V.C, consumption (in 7 of total thermoplastics)

Morocco Algeria Tunisia U,A.R,
1965 59 78 50 49
1970 55,5 52 45,5 50
1975 44 39 43 45
1980 41,5 39 39 41

The results regarding demand of production of P.V.C. are presented
in tables 2 A to 2 D,

Conclusion : The consumption of P.V.C. in the arab countries will be
approximately 75 000 T, in 1975 and 120.000 T, in I980.

The annual rate of growth which 1. between 9 and 17 % sceording to the
regions will decrease to 8,” = 14 7 in 1970-1975 and to 8 - 12 7
in 1975-1980.

In foreign countries the production capacitiea will grow according
to the demand,with a sensible over capacity in France and Italy,
however, there can be small possibilities for exports in Yougoslavia
and Africa.
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III. 2 - I- i, POLYSTYRENE
Presently, polysterene is essentially consumed in molded articles ;
for these applications, polysterene is going to be in competition
with other thermonlastics (polypropvliene, A.B.S,,etc...) but a new
outlet will appear in the packaging industry,

The share of polysterene in the total consumption of thermoplastics
which is now usually 8,5 to 12 7 will decrease until 6,5 to 8 7,

This {s 11lustrated in the table below :

Polystyrene consumption (in 7 of table thermoplastics)

Morocco Algeria Tunisia U.AR,
1965 12 8,5 5 10
1970 In,5 8 6 9,5
1975 10 7,5 6 7,5
1980 8 6,5 6,5 7,5

The results regarding demand and production of polystyvrene sre shown
in tables 3 A to 3 D,

Conclusion : The consumption of polysterene in the Aras countries,
will be approximately 13,500 T in 1975 and 20.000 T 1n 1980,

The snnual rate of growth for consuption will decrease from spproximstely
I3 7 in 1965-70 to ¥ « 10,5 7 in 1970-75 and to 6,5 - 3 7 {in 1975-80,
It must be noted that the only project for polysterene producti on is
in Algeria and the size and location of this project have not been
fitwly decided. The future consumption could be higher if sny other

.o project was undertaken,
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POLY! ROPYLENE

Information regarding the market of polypropylene is very scarce :
the present consumption is pratically zero in the Arab countries.
Since the importance of polypropylene varies to a large extend in
industrialized countries(small in Fra.acc, high in Italy) {t is
difficult to make precise evaluatiors.

It can be assumed that polypropylene will find its main application
in molded articles (building industry, house wapes) and in packaging.

It has been estimated that the total demand in arab countries will be

- approximately 5,000 T, in 1975 and 15.000 T, in 1980,

Possibilities for exports could exist in many countries since the only
producing plants in the area that is presently studied are in France,
in Italy and in Spain and that projects are being announced in Spain;
India, Pakistan, Algeria and U.A.R,

In tables 4 A to 4 D has been collected the small amount of available
informati on.
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SYNTHETIC FIBERS

To look at the merket of synthetic fibers, it is necessary to see vhet {s
end will be their position in the entire picture of textile fibers.

The world consumption of textile fibers is growi.; at a vate of 3,7 7
e ear ; the demand for wool is pratically constant and the demand for
cotton increases at slow rate (approximately I ° per vear) ; it seems
that the consumption of artificial fibers will not grow very much in
the future excepting in the non {ndustrialized countries where new
plants recently erected are reaching their full cepacity. That means
that ell {mportant changes are going to be supported by synthetics.
The following table indicates the breakdown of the demand in 1967 and
1980.

world consumption of textile fivers (in )

1967 LI980
ecotton 60 4B
natural fibers wool 8 6
ertificial 17 Ia
chemical fibers synthetic 15 12
100 100

19.106T. 30. 106T.

This corresponds to sn annual growth of I2 7 for svnthetic fihevs.

The manufacturing industry of synthetic fibers (polymerisation and
spinning) is cheracterised by the high value of the product (5 times weve
expensive than plastic products), small economic capacitiee (1.000 te
5,000 T. per year). The investments are appromimately proportionnal te
the sise of the units (no economy of scales). However, the major groups
are now going to complete integration from the production of intermediste
to polymerization and spinning.

The main fields of application of synthetic fibers ave :

. clothing (wsaved and knitted materiala)
. {ndustrial uses (tyve cowds, conveying belts, etec.. J)
. hesery.

There is a competition between the three majer types (nylens, polyoceteoss
end scrylics) which represent 90 7 of the total symthetic fibeve.

. nylen (either ¢ or 66) e weed in clething and tyre cords ; it fs net
very well adepted to trvopical conditions.

. polyesters, generally under the form of édtecontinueus filements mainly
used for clothing in mixture with weol and cotton.

, setylice ave subatitute for weel,
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The situation {n the A reb countries has the following characteristice

- The demand is growing at a particularly high rate in Algeria, Movoeco
and U,A,R, where artifi_ial fibers were already consumed in large '
quantities and are now being replaced bv s nthetics.

- The importance of the textile industry in several countries (Morocco,
Algeria, U.A,R,, Tunisia, Lebanon) and the existing or projected
production of cotton (North Africa, U,A,R., Soudsn) will eacourage
the consumption of synthetic fibers for the producti on of mixtures,

In the following paragraphs, the situation for nviems,polyesters and
polyacrylicais presented and illustrated in a series of Tables :

-~ In table 5 A to 5 D are given the figures for aylons ;

- " 6 A to 6 Dare given the figures for pelyesters ;

- » 7A to 7D are given the figures for aceylics .

Ir- 2/ 2,1, POLYAMIDES (OR NYLON®)

The properties of nylom 6 or 6.6, are approximately similar and their

position on a given market depends on the situation of the produsenyand |
on the patents and royalties. The tremd in the fut:re is & strong advem- |
tage to nylon 6 (produced frem caprolactem). g

The position of nylom tn the arab countries remaing good due to their
adaptability to various and uses and prices inferior to polvesters. But
the campetition ie very strong with polveeters which ave better adapted
to hot climet@el conditions (for clothings).

The vesulte reparding polyvemide flbers demsnd and production are given
in table 5 A to 5 D,

. conclusion : The consumption for polyamide fibers in the rebd
countrios will be appromimstely 26.000 T, in 199 and «!,000 T, ia
1989,

The vate of growth will be higher {n WBBle Gant ADED counteldes thet o
African avad coumtries.

Thove 10 o peseibiiity fgp enparte (n Asta and Africe but streng
compotition will be enercioed by present suppliers (Japen, Chine etc...)
ond, since the ninimm econanic oine ave small, meet of the tndustrialising
countrios will have the paseibility to build their e plante.
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POLYESTERS

The avaflablinformation and forecasts are given in Tablae6 A to 6D.

The consumption of polyester fibers in the Arab countries will be approximately ;
14.000 T. {n 1975 and 76.500 T. in 1980. ;
The rate of growth will be particularly high in Libya, UAR and in the Arab countrtu‘
in Asia.

There could be possibilities of em ports in Africa and in Iran, but here agafn, the
competition with present suppliers will be very difficult (Europe, Japan).

ACRYLTICS

The available information and forecast are given in Tebles 7A to 7D.

The consumption of acrvlic fibers in the Arab countries will be approximately
6 000 T. tn 1975 and 13,000 T. in 1980.

The consu@iption is now very low, the rate of growth will be approximately
equivalent in Morocco, Algeria and UAR. Since there are two projec’s to produce

servionitrile in UAR and Syria, their implementation could be an incentive
to the consumption.

Possibilities for export are not known.
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II1-2.3. §YNTHETIC RUBBERS

The market of synthetic rubber must “e investigated taking into account the
complete rubber situation (natural synthetic) and the characteristics of all
the synthetics.

The rubber market is characterised by a rate of growth of approximately 6,5 % pet
year which should not vary much before 1980. The annual rate for synthetics
will remain sbove 9 %,

The competition between natural and synthetic will depend on the price of the
products, but, if the production cost for aynthetic is easily calculated, the
production cost for natural rubber which varies from one country to another is
difficult to evaluate, The price of natursl rubber which has decreased from

34 C/Ib.in 1956 to I8 C./1bh, in 1968 is now stable at this level and many other
facts thant production costs must be taken into account, Synthetic rubber will
represent 75 % of the total world consumption in 1975 (82 % in the U,S.A,, 65 %
in other countries).

The production of lynthéotlc rubbers which requires high investments and large
capacities, is in the hands of international groups.

The processing of rubber is similar to plastic processing industry and is
usually in the hands of small scale industry, excepting the manufacturing of tyres
which {s again undertaken by international groups.

The most important synthetic rubbers are : S.B.R,, stereospecifics (polylsoprene
and polybutadiene), ethylene propylene rubber, butyl, neoprene, nitrile, etc...

The most inmportant are S.B.R. and polybutadiene for general use, butyl for air
tubea.

The predominance of 8.B.R, (60 7% of total synthetics) is now due to large over
sapacities in the U,S.A, and Canada, Since no new 8.B,R, units are being built i
these countries, the share of sterecepecifics will grow more rapidlv. On the
contrary, there are still many 8.B,R, plsnts being erected outside the U,.S.A,

In table8A are shown the estimates for synthetie rvubbers total dewmand in the
Arab countries :

To estimate the demand in S,.B.R, one must consider that :
. The local processing industry will not produce all the articles to be used in
the region, and that finished products will have to be imported.

The@timated dsmand of synthetic rubber for the locel industry fs indicated belew !
(table 8 B)
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8B. Estimeted demand OF

§'¢: "HETIC RUBBERS (M,T/Y) POK THE LOCAL INDUSTY
.

45, -
Y

1975 19
Total demand demand of Total demand demand of
of the the local of the the local
country industey country fnduetey
Morocco 8.700 6.600 (75 7%) 12.300 10.500 (85 %)
Algeria 10,100 7.600 (75 %) 14.800 12.600 (8% 7)
Tunista 3.400 2.700 (8O %) 4, 900 +,200 (85 )
Total North Africa 22.200 16.900 32.000 27.300
Libya 2.700 1.600 (60 W) 5.000 3.500 (70 %)
U.A.R, 11.800 £.900 (75 %) 20,000 17,000 (85 7)
Sowdan 2. 400 1.600 (@@ 7) 5.700 4,000 (70 1)
Total N.E. Africa (6. 900 11.900 30.700 24,500
Middle Zast Arad 21. 100 12.700 (60 7)  28.300 19.800 (70 %)
countries o e
Total Arab Countries 60,200 41,500 7 .000 71,600
b ¥ i 1 ¥ sSaaBes NVBSBE NEBRER
A tentative breakdswm between S.:.R,, polybutadiene and other synthetice is
given below (table 9) :
Table 9 - Estimated futurg demgnd for $BR, Polybutadigne and other gyathetice
R 1980
8.8k, .3, Othervs 8,B.K, PP, Others
Novth Africa 11.800 3,00 L.T00 Th, W00 A, 8O0 4,300
North East Africa 8,30 2,400 L2200 Th, 0O ¢.i00 3,700
Arab countries tn Astas 8,900 2.500 1,300 L, 0 5,000 2.9%0
Total Arab countries 29,000 8,300 4,200 43,000 17,900 10, 300
L 2 T 2 1 1] shane aSRas 1 11 2 ) [ F 2 2 1 1] *SNBeDe

Theee projects have been announced in U.A.R.

12.000 T./Y of polybutadiene in 1975
in Algeria : production of S.B.R, and

polybutadiens in Oran arount 1975,
(capacitiss mot indicated).
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- ¢/ 4% SYNTHETIC DETERGENTS

- Sapexal sharesteriotis

T™he induetey of datergents must be investipsted simuitenseusly with the seap
industry. The synthetic detergsnts represent a growing part of the total
detergent + soap, 87 % fn the U.8,A,, 75 7 in Europe, approximately 50 7
in industrialising countries.

The most important detergents ave the anionics : slkyl bensene sulphonates,
linear alkyl sulphonates or alphsolefin sulphonates ; the snionics represent
75 % of synthetic detergents in U,S.A. and much wmore in industrialiaing
countries. Since pollution problem (biodegradability) are not yet important

in moet of non industrialised countries, the alky bensene sulphonates (A,B,8,)
are consumed in very large quantitiss.

The production is broken down into @

- Domsstic detergents (powders or liquids) with a content of 15 to 20 7 of
sctive material,

- Industrial detergonts, which arve sonsumed in textile, paper, mining iwdustey,
metalluegy, otc... The average cemtent of active product s 40 T

The iadustey of symthetic detergents is in the hands of very large tndustrial
{nternational groups end there is o general tendency towards integration,
however, the last stape of production (compounding and packaging) can be
wadertahen by small scale fndustries.

Extuge_maxhes

The results ave presented in table 10 A to 10 B,

It sppears that the averege rete of growth {m the aseb countrice vill romatn
supsrior to 10 7 until 1980 (lower in Nowth Africs, due to & lavee production

capaeity of socep).

The consumption of dedecyl bensens which (s the wost important rvev material
for the produstion of synthetic detergents should ressh sppronimstely 36,500 T,
ta 1975 and 53,500 T, in 1980,

There will be poseibilities of export in Africs but the losal consumption
omldd justify by iteelf the produstions of D.D.B,
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The quantities of (ntermediates to he produced have heen calculated starting fram
the end-products to he menufactured, he vield ave those of the most commen !
used manufacturing processes.

| 1 - Vingh shiegide «v.c.o

Vianyl ehloride will he used for the manufecture of "'\,

fn table i delow !

ale | - Catimated domand for viavi chloride (M 1 7)

he results are indicated
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. v, 10 - Bensene
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Bonseons will be used (n the menufecsture of polyetyrene (atyrems) 8.7 R,

(stvrene) polysmide fibere (caprolactame) and detergente (D,.1,R,), The

vosults ave presented {: table 20 below :

Table 20 - tgyingted demend for SENZENE (W.T/Y)
! i 1 Noreh Eest |,  nieste ® T
' Denend ! North Afetca ' 0 ' et , *e '
' ' or fric ' Africa | \rab counteles , countries '
2 T I S A S R R
' 1970 1980 |, 1%7° 1980 , 197 1980 1975 1980
' H . ! ! ! : '
' ' : ' : ' : ' ! '
y Ryvrene ¢ o000 9200 8RO 70 10,00 L 00 28,800 ,
 Caprolactams y 12,000 (6,400, 800 12,050, K800 16,500, 1,000 7,500 ,
. 9.0.8, ¢ 140500 20,00 7100 T1LG00 1000 22,000 56,600 D6 00,
, longene for SRys,, ~.100 8. O , 400 8.0°GD , 600 | 00 18100 26,600
v Monsome for b 0200t IR0 ! B.MI0 f 1.00D ! 9,700 ¢ 18,200 ! L 50,200
: - ¥ LY L . P | v | R Oue, 00 1 K0, B¢
. Coprolostame ) . : y et , P00
, Yoneone for BOB |, £,L00 9,000 | 3,100 L. 000, M0 9600, L7000 23,400,
' ' ! | : T : ' : !
' $2°,700 : 3T,.@D Y LT, T00 ;27,900 ! 22,900 : 47,.00 ! 70,700 ;100,200 !
H S i ! i N H ! 3 !
s - - ppamplee
Povenylons vill b wped in the produection of golvester fihess (DB, .)
The vesuit: ote ohmam fn teble 2!, wimw !
rebl 7 ratimated demend foX PAXNXLENE (W.7. V)
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FERTILIZERS

GENERAL CHARACTERISTICS OF THE MARKET

The fertiliser industey is the mest important (in tonnage produced) of the
world chemical industr..

The continuous growth of fertiliser consumptior and production has not
changed since 1950 and the annual rate is appronimstel. 8 .

- The werld populetion increases hv sppronimatel  © 7 per vear fnvolving o
corvenpending development of the demand ; sice approximatel. half of the
world population still suffers from malnuteition, the needs for agricultural
products snd fertilisers incredse at & higher pace i developing countries.

- The sreas of cultivitable lends are 1ow limited and the use of fertiliisers
ts abselutel .ecessar. to {.crease production and prevent their
{mpoverishment {n nutrients.

- The uppet lieit of nutrients that can he profitably utilised bv unit of
land is far from heing reached even in industrialised countries (encepting
Japen, Belgtum and Helland).

Tt to estimated that the local demsnd for nuteients will ve approninately
100 sfilton tens &n 1975,

The mofiegn industy. is new manufasturing products with a hagh coveentestior ot
nutrients auch &8

Ammorivm nitrate (11,5 ) and Uves (46 )

- Teiple supsrphesphate (<5 ) end éiemmenium phosphate (.F  of Pa )
Potessive sulphate or chlovide (up to S0 eg b0}
These high enslvetls preducts v@Bult L lerpe esvings {n teanepovtation and

ster@ye coets.
T™he newl: fistalled urites have lerpe capecities and law product ien coste.

in dovelaping eountrios, others factors must he tohe: {1 to sccount

. Altheugh the doveleping countries represent new ' ! of the werld pepulation
tond } 4 tn 1980) the eensumpt ien of fertiliisers s onl 1K te 20  of the
werid eonsvaption .

_ The fortiliser eonsumpt len (n @ovelaping countries (s incvoasing ot
appreniantol. [ TVA seve 1¢  por -eav (10 7 §n Africa?

I the APS' €@ tries. the co o aptieo of for'iitsers (s il vor listited
0o Nentt Afries: e ivios ond U AR oF0 ' @ lav. 00! ev o move & ¢ thelr
Gound will prerarl eorti ue te gtew 8t & "lghev Tate tha §  the veet of
the Aver warld.

Agre-enieis FOeEERDnd (ht (he FOLIe N 108 1 o | dstrialined countrion
shauld ¢ Steee= | ond ! (Gope-dli: & 1he L gee ol eveps)

S s




In Nerth Africs, the propertion of nitrogen fertilizers {s approximetelyv 70 7 of
phosphate fertilisers giving o ratio of 0,7, This ratio will vise and the

ameunt of nitrogen and phosphate fertilfsers {n 1980 will he approximetel. equal,
giving & ratio of 1.

In other countries, particularly Egvpt and Sudan, the ratio N/P205 (s verw high
(4,3 4n 1970 §n Neeth Fast Africe). It will go dewn to 1,7 {n 1980,

In the following chapters, special attention vwill be given to the follgwing
products e
Nitrogen fertilisers where the nutvient {s \
Phosphate fertilizers vhere the nutrient {s P05
Potassic fertilisers where the nutrlent {s ;0

complex foertilisers which are ohtetined b. the chembcal combination of
nuteients (N/P205, K20),

U - Njtsogen fercilisers

In the industryv of nitrogen fertilisers, the feedstock (coal, ges and liquid
hvdrocarhon) fa ot the same time the rew meterial and the source of enery.

Ammoria (s the fundamsntel component for nitrogen fertilisers. Ammenis (s now

produced ir plants with & capacit. of 700 to 2.000 T da , with low pressure
svnthesis and eentrifugal compressors. This permits large savings {: fovestment,
preduction coet and utility consumption.

The meet commonly used vrow msterials eve ofal . neturel ges end liquid hidvocerhons
hut the (apertance of coal (s docreasing and natural gas s ow the moet utilised
foed-atask, sspecially (n avesas wvhere it is available §n lavge quantities

{(Veneawela, Alperia, ‘iddle-fast etg.. . ).

in nen-industrialined countries, the growth ot nitroyer fertiliser productior fe
aweh more impertant than the preduct lon of phosphate or potash fertilisers. This
is particularly true (n the Niddle Fest.

™™ average onnual rate of grewth far nitromen fertiliser consumption (s new
apprtenimntel !’ @& vear in the world.

Ameng the varieus 1itvegen fortiliinere (ammwiiva sulphate, smmenfum (trate, uves)
wroa o naw heceming the mset {aperiart eepecioll. (n recentl. ovectied plante ;
fer onample (n lapan, e ot the lavgest werld producers, (¢t regrese ts appro-
sfmatel: <0 of the preduct flon

1t muet b noted alee, that caledum (trate (o Mghl cornsumnd fn U A N,

T™e hatarical and preiocted suppl  od ‘uni for ltvegen ove suamrioed in
toble 2. Aloe giver are suppl ond doma:d dete far athor countrios oo an (ndlest le
of poafi iiitton far onpart fram the APed eouitries.
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OF NITROGEN TERTILIZERS (M.T./Y)
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The conaumpt len of nitrogenous fertilisers (n the arah countries will be 760 (X0 T.
tn 1975 and 1.110.000 T, {n 1980, The U.A.R. will remein the main consum@f with
400,000 T, tn 1977 and ,50,.00C T, fn 1980,

The rate of growth will gpebedl' dBevesse after 1975 (1 verth Africs ond !' A B is witt
remain very high (n other countries.

There are nc pessibilities of enparts (n the ‘edlterrancan countties. The defictt
will vemain tn Asta (pavticularlv tn Indfa, Pakintan and « hina and Afelea, but
there will be a veryv strong competition with the present suppliesy (Vestern Lurope,

U.5.A., Japan).

- 4 - Posphate festiliners

Thev ave presently conswmed in large quantities (o U A R., \lueria and Meroceo | |
Sinee the units new In apsvetion ave predueing ‘e

(oncepting Nawuceo and “unisia wheve triple Supsfphusphate and deemmuniue praaghite

afe produced) . ghis product (s the mset commonl: used (o of the totel phlaghate
fortiliness in | AR, A7 ' (n Moramee ' tn \lgeria)

In 1980, vith the estanlishomeit of modern units, ‘e shage of simple superphonphate
on the one hand and of triple superphosphate plus ¢famman i um phoapht ity on the
other hand will ho Gbaut OQual 0 the arahr countries

The result ol the market stud ave GBEWR In tadle ' - to ¢

"Ne consumpt Lam of phoephats tertilisers In the \ra countries ehauld ne apptr minate |
L AT 1 ('znfﬂ in 19 . and o omw | APy hn e B, lieria and
wofmco will vromain the oot important consumers

e production capacity  whieh | naw Apprainate ly M =0 . ghawid

WFO: Lo W (W0 [ 1975 and to ot east (8- n T fa Temn several let g
Prajects  have “ern anngunced nd ne. phosphat: depasi® have net “een dove | aped
(vvpia, lesr, ete !

‘hote will he loPpe encensed avallaniv fue CRPIrFt  kn W e uw e Vor wee,

I 0 0 s Tuniela, 80 wm N T L T YR o o P oY ey witll
he goud posetnilitios fur onpartes L@ the @Owiirles vhieh ope alpesd. 8 prtove
(Wostern Rurape . wia’ and eventuall 10 the U 0.8.0 whied §o B the seeond largeer
consune? (o the warld

3 - Potanh ond g” muﬁ-

Potash fortilioes ave canounnd |+ ver  emall qentition b dove lagi: counttloe
Sutape, “erth Ampria *+~d { A contessnt 5 of 1he verld consmmption  Nis
1o due to the taet that vy (U POLESh wnits aPe (n0talled (« aan industeislioed
¢otrion snd 10 the sporifl. 0.d woos of patash footilinees

mmn«-mm‘r“umu.cuuv 'awd
uwbiag highly CEREINIORNNd gpatuet o
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Thete Lo uo produetion of sotash fortilisegs in Che ateh vauntrios | studies ape
weting made to develop o Gupanit olgniticnse of potesh olosedy dlcosvened i+ 'apder

™he svallatle information v car @ the nafhet in the APOD countflon aPe given (a .
toble ) . [t appeevs that Algegls, eteceo and | R <ill consune sodorat. antitios
of potash fertillz vn dn 197" and 1980

he question of camplon fertiiloere (o ver: 1000Quit te stud (n tor Industrialioing
countPios viete the magiet s nat vet deve | god Broueh o csaphioticsted produets

‘he moat commenl. veed conplen Tertilisots 0o PR@ 18 wilh | nutPlen's Sueh a8 .

« Fotassium nitrat.
- Ammanium photphates ¢4 ~(teap asp & oo
- Posassiud ghespghete

‘e complon fert'|ioowe ofe present| wsnufactured |- industrialined vounttios
and the matket: 000 Butepe and vt  wefics, “wt alse Bowth ‘weeice, Indie
ond ‘outh K Wea, Yecoute thev P Peeeiving intetnat enal sselist anve

In the aged cavnitried, complon fortilioets afe conovand | lgovta (' of phanghas be
fovtiltoors’ and wreuce (' te !l 1 | aloe In et ' te & 7)) et §rte s - f
vopletontative since & ¢ 't sl vunt conownnd (n the countt (o vor. @9 ' v

Pt

1t eon o asmwmed that the (natalistion of aallew webgl~: SN
phosphate Is Mapwce . wnicia ond peeret |l  loeBl8 will b0 ingont o te the
conounption of complon f(ertilisere
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COMPTEX A - PIASTIC AND DETERGENT BASED COMPLEX

Table 12
Estimated operuating cost

(18s/vear)

Variable charges

Utilities 1,495,000
Labor 1,200,000
Catalvsts and chemicals 533,000
Miscellaneous 50, 000
Total variable charges 3,278,000

Fixed charges

Amortization at 107 of investment 1.637.000
Interest at 47 of investment 1,450,000
Maintenance at 47 of process units
and offsites 1,060,000
Interest on working capital at 87 56, 000
General plant overhead, taxes and
insurance at 1% of investment 167,000
Total fixed charges 6.,5h6,000
TETETIRNTED
Total operating cost 9,844,000
Estimated working capital 700,000

On the basis of : raw material consumption (benzene and chlorine) during
15 davs: production of finished products as (PE, PVC, DDB) during 15 davs:
cost of variable charges during one month,




COMPIEX A - PLASTIC ANl DETFRCENT

LASED COMPIEX

Table 13

Estimated Investment profitability

92

Credit

Product sales (see table 11)

Debit
Operating cost (see tahle 12)

Raw material cost {gee tahble 11)

Manufacturing cost

Profitabilitv

Benefits‘ before taxes

Penefits after taxes at 507
Amortization provides

Benefits after taxes plus amortization

Return on capital

Pav-out time on total investment

'ss

12,580,400

9.844,000
2,095,000

11,939,000

641, 400
120,700
3,637,000
3,957,700

11 7

9,2 vears

8. calcutated as credit less manufacturing cost




9!!12531 Plastic and Detergent based complex producing

. 10,000 MI'/year of PE
. 30,000 MI'/year of PVC
. 20,000 MT/year of DDB

Brief eription

The general operstion of the plant is f1lustrated in Figure 2
hereafter vith the material balance of the different units,

. raw materisl ! propane
. possible locations : Algeris or UAR
Syria or Irsk

to supply 1973 Nerth Africa and North famst Africa markets
and 1978 Middle Rest Arsb Cowntries markets

. possible locatfons : Algeria
UAR
Syria
Irak
to supply corresponding 1980 sub-regions markets and partly
neighbouring countries

. end-products will be respsctively manufectured im the various
countries of the sub-regions

Technical and ec omomic dats
Detailed basic calculations required by the feasi bi1lity study

are given {n the following tables 1, 2,3, 4 and 3.

Irvestment

Estinatsd {nvestwment costs for the overall complex are shown
with the Table 6 hereafter.

. Operating cost and profitability

Estinated operating cost snd profitability calculations are presented
fn the tables 7, 8 and 9 hereaftsr.

Effect of feed-stock price

The sffect of propane value on profitability of the project is
f£1lustrated in Figure 3 hereafter.
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producing !

. 30,000 MT/yesr of polyethylene
. 30,000 T /year of polyvinylchloride
. 20,000 NT/year of dodecylbensene
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mal-mmcmmncmmznmm

Igble ]
Estimated {nveotuent coot
— |
s
Precess Unite
Propane stesm-¢-achking 7,900,000
Polyethylene 9,000,000
MVC wait 6,900,000
PVC wnit 2, 500,000
Tetramer 1,400,000 |
Dodecylbensene 1, 200,000
Totsl Process Unite 28,900,000
(including engineering enpenses)
|
1‘
off-sites 12,100,000 |
Total investment cost 41,000,000 |




COMPLEX A‘ = PLASTIC AND DETERGENT BASED COMPLEX

Iable 2
Usility consymption end ennypl ceet
Zlectricity |HP steam 1P stesm ﬂ!ter ue !
kwh /hr kg/wr kg/hr /e 10 keal/hr
e )
Precess Unite 26, 540 38,074 15,800 5,622 62.0
Ooft-sites 2,260 - 14,060 1,178 52.0
Total consumption 8, 900 W02 | 29,88 T, 8500 Mo
- - —
Anmual ceet of utilities : Usy/yeer
Rleetricity
28,000 x 7920 hr x 0,01 US$/kwh 2,200,000
fuel 6 6
116.0 x 10 kcal/hr = 7920 hr x 0.7 US$/10 keal 630,000
Munl u!d vater
/hr = 7920 hr = .0.25 usol- 80,000

Total 2,990,000
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COMPLEX A

1

e PLASTIC AND DETERGENT BASED COMPLEX

Iakls 8

Batimated {nitisl cherge end ennysl consymption

100. =

Process Units

Steam~cracking
Polyethylene
MVC

444

Tatramer

Dodecylbensene
Chemical products

Teotal

Initiel Yearly

charge consumption
Uss Uss

100,000 40, 000

640,000

80, 000

220,000

22,000 60,000

16,000

10,000

122,000 1,066,000




COMPLEX ‘l = PLASTIC AND DETERGENT BASED COMPLEX

Iable J

katimated rovalty coef
(including know-how fee)

101, -

Process Units

Steanm-gracking
Polyethylidne
MVC and PVC
Tetramer snd DDB

Totel

300,000
3,000,000
1,000,000

430,000

4,750,000




mmal-rwzcuommm

Iable §

Ratimatad total investasat

102, »

|

vss

Totel inveatment cost

(ref. table 1) 41,000,000
royalties

(ref. table $) 4,7%0,000
Start-up expenses 2,300,000
Contingencies 4, 300,000

Total i{nvestment

(to be smortined) $2,7%0,000
Inftial charge of catalysts snd ehenicels

(ref, table &) 122,000
Additional charge of catalyst end chemicals 112,000
Spare parte 600, 000

Eatimated total investment 33,994,000

Estimated working capital

(see table ) 1,400,000
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Sahla )
Matinsted acaduat sales
8§/ ton Tons/year U8§/yeor
[ T 1
Preduste
Polyethylitns o 30,000 11,000,000
~Ne 340 0,000 10, 200,000
L 160 20,000 3, 00,000
Saseltme 9% 3,000 76,000
Noftaory fuet® 0, 62,440 384, 000
fetel predust celes 23, 160,000
————— e —————— L |
0. 0.7 we/10 0ot

Pust reftaory hoot velue cotimated ot 13.4.10°%eal ten
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ONPLIX AL- PLASTIC AND DETERGENT BASED COMPLEX

Iakle §
kasinated agerating sept '
(US$/year)
—
Variable charges
. Ueilicieon 2,990,000
. Laber 1,400,000
. Cotalyot and chemicals 1,066,000
. Mosellaneous 100, 000
Total varisble charges 3,556,000
Pined charges
. Amortimation at 10% of investment 3,275,000
. Interest at 4% of investment 2,110,000 |
. Neintenanse st &% of Process Units and
Offeites l.“o’m
. laterest en verking capital ot 8% 112,000
. General plant overhead, tanes and
inourence at 1% of {nvestment 527,000
Tetal fixed charges 9,664,300
(1 F TP § 71 ;]
Total operating cost 13,220, 300
Rstinated working capital 1,400,000




COMPLEX A, - PLASTIC AND DETERGENT BASED COMPLEX

1
Igble 9
Eesimaged iovestment proficgbiligy

Credit
Produst sales (see table 7)

Debit
Operating coat (see table )
Rev material cost (see tadble )

Manufecturing cost

Profitabilfty

muu‘ before taxes

Benefits after taxes at 507
Amertisation provides

Benefits after taxes plus amortisation
Return on capital

Pay-out time on total investmerit

UsSS/yeosr

23,160,000

18,220, 500
4,190,000

19,410,300

5,730,300
2,875,1%0
5,275,000
8,150,000

15.2 %

6.6 years

f. coleulated a8 credit less manufacturing

cost




106, -

lex 3 Plestic snd Detergent based complex producing :

eceBbodbonw L L X X 1 1 1 X XX 12 2 1 1. POSONOPOOS

1. Basic preducts : 00,000 MT/year of ethyleme and propylene '
2. Monemers and polymers as follows :

gmln B, producing :

. 30,000 MT/year of PR
. 30,000 MT/yeasr of PVC
. 20,000 MT/year of DDB

1. Prom : Ethase pramsse cut s fesd-stesk
o. Meief descristios

The general operation of the plant is 1llustreted in Pigure
4 heresfter with the material balance of the differemt wnits:

. raw materiel : athene propane wixned cut
. poseible locations and markets supplied : see Complex “l
with excess ethylene to be emported to Arad
Countries or to poseible buyers
. ond=-products vill be respectivaly manufsctured in the dif-
ferent countries

b. Inventment
Betimated invastment cest for the oversll complax fa shown
with the table 1 heresfter.

c. Omarating seet and prefitabilicy

Eetimated operating cost and profitedbility calculetions ore
presented in the follewing tablas 2, 3 amd &,

d. Rffest of feed-stock and exported othyleng prises on profitebility
The effect of ethane propane mixned charge value snd experted
ethylens price are respectively shown with the figures $
and
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CoOMPLIX ‘1 = PLASTIC AND DETERGENT BASED COMPLEX

producing

. 30,000 MT/year of pelyethylens
. 30,000 MT'/year of polyvinylchloride
. 20,000 MI/year of dodecylbensene

(feed-stock : ethane-propane cut)

108. -



COMPLEX Bl - PLASTIC AND DETERGENT BASED COMPLEX

(ethane-propane feed-stock)

Table ]
Estimated Inveggment Copt

109.-

Uss
Process Units
Ethane - Propsne stesm-cracking 10, 110,000
Polyethylene 9,000,000
MVC unit 6,900,000
PVC umit 2, 500,000
Tetramer 1,400,000
Dedecylbensene 1, 200,000
Total Process lUnin 31,100,000
Off-litCl 13.”.“
Reyalties 4,75%0,000
Start-up enpenses 3,000,000
Contingencies 4,000,000
Total Investment $6,350,000
Estimated working cepital 1,700,000




COMPLEX Bl - PLASTIC AND DETERGENT BASED COMPLEX

(ethane propane feed-stock)

Table 2
Estimated Product Ssles

110.-

0;;; Ii::t Tona/year US$/year
Preducts
Polyethylene 370 30,000 11,100,000
”we 340 30,000 10, 200,000
Dedecylbenzene 160 20,000 3,200,000
gthylene 70 31,400 2,200,000
Gesoline 23 7,000 176,000
I:3 LG . 20 3,90 113,000
Refinery fuel 0.7 35,3%0 $20,000
Total Product Sales - 27,509,000
. =
8. 0.7 Use/10°keal
Estingted Row Materiel Cest
“;::,2:‘ Tons/year US$/year
e 4
Rav Materiala
Ethane Prepane 13 163,000 2,470,000
Chlerine 1} ] 20,160 1,620,000
Bengene 1} ] 9,100 680,000
4,770,000
b 4. .\ -




COMPLEX B,l = PLASTIC AND DETERGENT BASED COMPLEX

(ethane propene feed-stock)

Table 3

Estimated Operating Cost

111.-

Variadle Charges
. Utilicies
. Labor
. Catalyst and chemicals

. Miscellaneous

Total Variable Chargeas

Pixed Charges
. Amortization st 10% of investment
, Interest at 47 of investment

. Maintenance at 4% of Process Units
+ Offaites
. Interest on working capital at 87

., General plant overhead, taxea and insurance
at 1% of investment

Total Pixed Charges

Total Operating Cost

U88/year

3,200,000
1,500,000
1,100,000

100,000

5,900,000

5,635,000
2,250,000

1,750,000
136,000

363,000

10,334,000

16,234,000

e R, R SRR




COMPIEX B, - PLASTIC AND DETERGENT BASED COMPLEX

—d
(ethane propans feed-stock)
Table &
Easimated Investment Profitabilisy
Uss/year
Credit
Product Sales (see table 2) 27,509,800
Debit
Operating cost (see table 3) 16,234,000
Rav materisl cost (see table 2) 4,770,000
21,004,000
Profitability
Benefits before taxes 6,505,000
Benefits after taxes at 50% 3,252,000
Amortisation provides 5,635,000
Benefits after tsxes plus amortisation 8,887,000
Pay-out time on totsl imvestwment 6.3 vears
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2. trom : Maphtha as feed-stock

o. brisf deasrintics
The menufacturing schoms of plent is {llvetrated in figure
7 heresveve with the material balance of the different wnite :

. vavw material ! naphtha
. possible locatiens and merkets supplied : see Conplex B
based on ethane propens charge
. end-produsts will be respectively monufectured in the éif-
ferent countries of the sub-regior

. Investmsat
Satimated investment cost for the overall complex is ohown
in the table 1 hevesfter.

¢. Qpersting cest sad prefitedtlity

Setimsted epersting cost ond profitability calevlations are
prosented in the follewing tebles 2, 3 omd &,

¢. Rifsat of she fsad-stesk sad sasertad sthylsns arisss
The offect of nephthe velue and enmported

ethylens price ave respectively showm with the figures
S ond ).
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e e

S

produsing

. 30,000 W /yoev of potyetiwlione
. 90,000 W/yoer of potyviaplehioride
. 50,000 W8/yeer of dodnevidensone

(tood=otash : caghthe) !
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RO 5. - PLASTIC /B0 MTHSENT A0S0 CHIAE

Seduoytennens 1.0 00
AN
Toto! Pvusens Satte V.o 0
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OBPLR 3, - PLASTIC AND DETERCGENT BASRD CONPLIX

e
(nephths feed-stock)
Table 2
Batimeted Produst Salse
450 e
it t .
L Ves/eon Tone/year Uss/yoor
4+
Produnte
Pelyvethwion e 30,000 11,100,000
[ 44 %o 30,000 10, 200,000
o 160 20,000 3, 200,000
Sshylene 70 31,400 2, 200, 000
Gaseline < ] 60,000 1,320,000
l, e J 28,300 370,000
aoftasry tuot?® 0.7 0,39 780,000
Yotal Produst Selee | 29,370,000
Somn— —— - . =

6. 0.7 ﬂ‘llo‘\u! e Pusl refinery heat velus ottinsted ot l:.l.tﬁ‘ha!ltm

Sacinnted Mav Natarial faat

H
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COMPLEX 'l = PLASTIC AND DETERGENT BASED COMPLEX
(naphtha feed-stock)
Table 3
Estinated Opevsting Coat
US$/year
Veriable Charges
. . Utiliti?. 3.m.m
. Labor 1,500,000
. Catalysts and ehemicale 1,100,000
. Miscellaneows 100, 000
Tetal Variable Charges 6,100,000
Pined Charges
. Amortisetion st 107. of investment 3,795,000
. Intevest at A% 2,310,000
. Maintensnce st 4% of Presess Unite
+ Offeites 1,810,000
. Interest on working cepitelat 8% 136,000
. General plant overhead, taxes and insuranse
ot 12 379,000
Tota! Tined Charges 10,630,000
[ 1 . 12 . 1 2 _ ]
Total Gperating Oset 16,7%0,000




COMPLEX Bl = PLASTIC AND DETERGENT BASED COMPLEX

(naphtha feed-stock)
Table &

Inv fitab

120.-

Us$/year

Credit
Product Sales (see table 2)

Debit
Operating coet (see table 3)
Rev material cost (see table 2)

Toetal Debtrce

Profitebilicy
Benefite before tanes
Benefits after taxes at 90
Mmertisation provides
Bencfits after taxes plus smortisation

Pey-out time on tetal investmnt

29,570,000

16,730,000
7,440,000

24,170,000

5,400, 000
2,700,000
5,798,000
8,493,000

7 years
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Complex B, producing :
. 30,000 MT/year of P2

. 30,000 MT/year of MC
. 20,000 MT/year of DDB

. Rrjef depcription

The maemufacturing echeme of the plant {2 illustrated in

Pigure 10 hereafter with the relevent materisl balasnsce of the
different units.

. raw material : nephthe and wmined ethane propane cuts
. possible locatiems : Algeris or UAR
Irek or Syrias

. to supply 1980 North Africs snd Nerth Esst Africs marhets
and 1980 Middle Rast Aredb Countries markets.

. ond-produets will be respectively menufectured in the
different countries of the sub-regioms.

>. Investment

Estimated {nvestment cost for the overall complex ia shewn
fn the table 1 hereasfter.

¢. Qmerafins cost end prefifebtlity

Estimated operating sest and prefitability salculations sre
prosented in the follewing tebles 2, 3 and é.
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OCOMPLEX ll = PLASTIC AND DETERGENT BASED COMPLEX

producing :

. 50,000 MI/year of polyethylene
. 50,000 W/year of polyvinylchloride
. 20,000 W/year of dodecylbenszene

(feed-stock : ethane propame cut)

124. -
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| Iakle 1
Estimpted lavestment Cost

129.-

Process Unite
Ethone Propane stesm-cracking
Polyethylene wnit
MVC unit
PVC unit
" Tetramer
DDB

Total Procese Unite

Offsites

Reyalities

ftert-up expenses
Contingencies

Totsl Investamt

Working Capital

U1 ]

10,100,000
14,000,000
10, 200, 000
4,100,000
1,400,000
1,200,000

41,000,000

17,000,000
6,000,000
4,000, 000
$,000, 000

73,000,000

2,800, 000
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mniorunxcmmmnmm
Table 2
Ratimated Produst fales
Us$/con l Tons/year US$/year
Products

Polyvethylens 370 $0,000 18, 500,000
mwe 340 $0,000 17,000,000
Dodecylbsnsene 160 20,000 3, 200,000
Gasoline 2 7,000 176,000

c lrc 20 3,000 113,000
Meinery fuel 0.7 $35,3%0 $20, 000
Tetal Preduct Seles L l 39,509,000

Eatipsted Roy Mageris! Copt
US$/ton Tons/year UsSS/year
r T
Rew Materials
Rthane Propane 13 163,000 2,470,080
Chlorine 14 20,160 1,620,000
Sensene 73 9,100 680,000
4,770,000
S n—— —— i ;——




= PLASTIC AND DETRROSNT BASED OOWPLIR

127. -

-4
Liblad
Satimeted Oparating Cest
iﬁ__
v88/year l
Varfiable Chargee
. Ueilicien 4, %00 ,000
. Leber 2,100,000
. Catslye® and chemicele 1,000, 000
. Meeellaneows 200, 000
Tetal Variable Charges 8,800,000
. )
Pined Charges
. Amertisation at 10% of investment 7,300,000
. Interest ot &% of i{nveatment 2,920,000
. Maintenance st 4% of Process Units
+ Offetltes 2,320,000
. Interest on working capital ot 8% 224,000
. General plant overivwed, tanse and ineurance
at 1% of investment 130, 000
Total Pined Chavges 13,404,000
Total Operating Oeet 22,294,000




OONPLEX B_ - PLASTIC AND DRTEROINT BASED OONPLEX

4 _—
Ta!h 4
IasAnatad Iamsatanat Prefitahilisy
1 USY/yeer
——

Credit

Product Sales (o0e table 2) 39, 309,000
Debit

Operating Cost (see table 1) 22, 194,000

Rev material coet (see teble 2) 4,770,000

Total Dobit

Profitabilicy i

Benefite before tames 12,443,000

Denefite after tamse ot 0% 6,221,600

AMertisstion prevides 7,300,000

BSenefits after tenes plus emeortisation 13,923,000

Pay-cut tine on totel fwveetment $.4 veare



Soneien.S 100.990.001.200,900 N [reet etiuione oretuntine
br_othene_preeeneresting

o. Ieial fsazission
et preduction 10 intended to supply otiplions !

. for ite derivatives oo : polyethylions ond PUC to b pro-
dused for the lpce! marhot
. for onpevete to conpuning countrics

Thete ethane steam craching plents shauld b lessted closely
o integreted with lovge copasity LIS plent under constvuetion
ov wnder plmtnazln-mmmmuhm“
ot low eeot mnd (n wificiont quontitice.

Paseidie lesotions ave : Libype, Algerie ond Wiédle Sast
Aved Coumtrios wheve WIS plante osve fevesesn.

».
w‘d.«umnﬂ. tavestasnt cset, cotinpted apne-
festuring coot and ethwlens selling prices ere sumeriesd o
the tadbles | ond 2.

The coonamies thet large oteoan crasking hee 0o offer {8 pre-
oonted in the toble 3.

The coonanies of oush & prejoct is conpoved to the prefustien
of othylens Uy naghthe otosn-evashing fa wnite sireedy emte-
ting or planned in big othylons consuming oreee.




o,

& ¢ - iR 'R










'!,.-

".2.2. Semplen heted o sconeiis scaduation sad theiz facinetineg
Soupien.t Stemetis. beeet temmice prefeeing ¢

. 49,000 W /veer of Louneome
. 12,900 @ /yoer of Pnyloms
. 19 080 B /veer of Ocaylom

o. kial saiintim
e soanlesteriag schene of the plont tategreted to o

onioting or profosted relt wey o (1luntveted (n Pigure
11 hervealtor with the natevial belanse of the &t florent
omite.

. o6w apteviel - gaseline ewts ov refuvmnte oupplied
iy:ﬂnﬂn presessiag Slgerien or Libyen erudy
ol

. pestidie levetions ' Algeris or Libpe

. asrhets @ o ougply sajor part of the ovemetic denend
ta Aved Guuntrioe for 97)

*. DlaM et sesmesties
fottanted yioldn, anterie? Selonsse ove chmwm with the
folioviag ¢ables 1. ? ond 9.

. Mumatmad
Gottusted tavestmant cont tme sapelietes and talstel
ogbolynt cgnt ave phwee bt the Q, 7, 0end

¢. Shnetin) sonninamnnte
etanted it 00y, catelvat and chonicele. teber requtvonnnte
oo e e the tadice $, ¢ ot ?.

°. Smasies onnd ad maftechdiie

presented bl e V0.
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COMPLEX D - ARONATIC BASED COMPLEX
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COHMPLEX D - AROMATIC BASED COMPLEX

Iakla ]l
Atsmatis emtraction - Materis! balence
F RN ‘t‘, ‘!:_
% we Tons/year
Peod-Stosk
Refeoraste c,+ 100.0 300,000
BSenaene $. 11,400
Toluone 2.4 42,8000
sremstice 20.9 41,000
sromstice 17.1 34,000
Total srometics .1 1%0, 200
Produste
Sensens . 11,3%
Toluene 43,000
svemstice 36,000
erenstice 20, 300
. —
Total avematice 110,6%0
Reftinste (included pontonse ) 0,3%
Total 200,000
W ‘*“
¢. 1 evenstis recovery
Bengéne ”.5%
Tolusne ” 1
evonstice o
orenstios ®w 1

[




COMPLEX D - AROMATIC BASED COMPLEX

Iakle 2
Telvene livérodeslkylation
Materisl Balsnce

137.-

.
% wt Tons/year
r
Teed-8teck
Toluene from avemetic emtrection 100 42,000
lll rich gas from cstalytic ufmtn. 32.9% 13,6%0
Total 132.9% 33,6%0
Produetes
Pusl-gas .4 20,790
Densene .4 34,190
Ripheny! 1.7 710
Total 132.9 33,690

8. Absorber-otripper has te be plamned in the hydredesithylation wnit te
incresse the I’ eontent in the gases coning frem catalytie referming




COMPLEX D - AROMATIC BASED COMPLEX

Inble )
Exsatisnation eod Isemprisstise of C, Argmagisg
Hatarial Malasss

199.-

Posd-Stock

G. stemstice from avomatic emtraction
Sthylbonsene
Orthoeunylene
Neta-nylewe

Pars-nylens

Producte
Ortho-xylone
Para-xylene
Light svematice
Neavy sromaties

Total

Lw Tons /yoor
T
100.0 36,000
20 7,360
1¢ 3,900
Y ) 16,960
" 7,000
4.6 17,1%0
.0 12,490
.8 3,000
9.0 3,600
160.0




Presees Unite
Sopantaniser

COMPLEX A - AROMATIC BASED COMPLEX

A

Mmenetic entrastion

Toluene hvdroadealhtylation

Mgorber-stripper

Ortho-nylone frastionater
Penviens cristalliisstion
toomerisetion of c. svemties

Total Process Unite (engincering insluded)

Ofd-sitee

%ots! tovestment oot

. fadle &
atinsted laxeatment Seat

Al




COMPLEX D - AROMATIC BASED COMPLEX
Iable §
Heility consumption eod sonugl g9t
“".I"“ W etoam [P stemm Cooltng ]
/N hg/he kg /Wr o A NPy
Process Units r tr T T
Sepontaniser 1} " 1.9
Aremotic entrostion 138 13,450 n
Rydvodesikylation 60 1,5% L, 3.8
Moerber-stripper 0 ) 0.6
O-nylone froctionstor b, M 1%.0
P-nylone eriotalliisetion [ %0 L) 190
lesmerisstion of avemstice 1"s (7Y 5.0
Total Precess Unite 1,049 16,00 0 " 9.0
oft-0itee 929 3,510 200 15.4
SPane ] oheae e [ ]
Total Consumption 1.0% 16,900 4,190 1,128 M
—‘;—-*—“‘M ——

B e——

Ammmal coot of wttiiitioe

tlectric power
1,970 Wwh /e = 7930 bhe/yoar & 0,61 184 v

e s

/or & 7980 Ww/yoer s 0.09 W/0

Yosot

V8¢ /voer

01.4 0%eotAr 5 7920 We/yoor & 0.7 mno‘mu 10,000

490,000
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Q. toowrisat ion
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{tag luding bngwehew (oo’

Avemat ie oRROPERtion

tolmee Wwéredneltviet ten
o=aviene (veetionstite

Por c-wwiome creiotolliianeton
‘. { oomp? | 000 OB

ot e

N
N

NP . 9
49,00

1,0 co0
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omia.t Srenic e trnite nelnin
X R /yooe of Somene
. W 'voer of Paviens
. 9,600 B/ /veer of G-avieons

tntogroted with ¢ esbing @it produsieg
. W00 N veer of electvadne eehe

o. inial fesstistien
The ssnplerteriag sotone of the dtiferem prejeseed
olame te on entoting ov prejosted refiasry
te 110uptroted in Piguee 12 Nereefteor, WI0N the nsteried
selonge of the Hfleteont wnite

O

. penntSle lovatians Algovis or Libve

.nmmmuwn“Mvmh-ﬂ
00 cspove i voupteteg preduete end lestvodde
turapoen Countriee viove &xfietee oiil poveloe

(™
for ohe asnt veeve. te V000, sush ¢ cenples sight cugPly
he viwle srenstie Goeond to Meed Countvies.

zmmm Solensee o0 chm with e
fanbeg 'eilen 1, 9. V. 4, Y nd ¢



Gotinsted (wettnent 000t tas leding presess wnite ond
ofloives, nvam-dm:ulmdm-l
ohantoale ore given in the tables 7, ", {1 ot 10,

¢. SRasesine. fosniiENNS
Satinsted niliey, cetelvets and chentecle, 1sber
n.tu-nmmﬂhmuuui.Oadn.
0.

Gottanted wpereting oot ond todiiisy ecleuliotions
ave prooested o eobles 9%, W end 1.
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coMPLEXE D:, = MANUPACTURE OF 6,000 MT/YEAR NYLON 6 FIBRES

producing : i

. Nylon 6 filaments : 5000 MT/year !
. Nylen 6 polyester (tyre cords) : 1,000 MT/year
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CONPLEX D" - MANUPACTURE OF 6,000 MT/YEAR WYLON & PIDRRS
Iable ]l
Essinated loveptment Cogt
?—
Uss
Process Unite 9,650,000
Off-aites 3,100,000
Buildings 1,100, 000
Royalties 300,000
Start-up expenses 800, 000
Spare parts 150, 000
Total 15,100,000
Working cepitel 950,000
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COMNPLEX Di « MANUPACTURE OF 6,000 MT/YEAR NYLON & PIDRES
Tgble 2
Eatimeted Operating Cogt
USS/year
Yarisble Chacaes
1. Utilities
Plectric power k!h/hr 2,8%
Cooling water m /hr 207
Inert gas n /hr 198
Process water m3/hr 3.8
Steam t/hr 2.06
Refrigeration 107kcal/hr 420
Total utility conaumption 300,000
2. Labor
Men/day 10
Men/shift 460
Total (including superviaion at 2%%) 2,850,000
3. Consumption of catalyst and chemicalse 90,000
Total variable charges 3,240,000
Iixed charges
1 Amortization at 107% 1,510,000
Tnterest on inveatment at 4% 640, 000
3. Maintenance 550,000
Interest on working capital 15,000
S. Genersl plant overhead, taxes, inaurance 131,000
Total fixed charges 2,926,000
(L 11 11 1] 13
6,166,000

Total operating cost




CONPLEX D, - MANUPACTURE OF 6,000 MT/YRAR NYLON 6 PIBRES

189 .-

4
Table )
d nt b
UsS$/vear
Credit
Product ssles
Nylon 6 f{1lements 3,000 M x 1,900 USy/ton 9, 500, 000
Nylon 6 pelymers 1,000 M x 1,000 US$/ton 1,000, 000
Total Credit 10, 500, 000
Debit
Operating cost 6,166,000
Rav material coet
Caprolactem 6,500 MT x 330 US$/ton 3,500,000
Total Debit 9,746,000
Erefitability
Benefit before taxes 754,000
Benafit after taxea at S0% 377,000
Amortization provides 1,510,000
Benafit aftar taxes plus amortisstion 1,887,000

Pay-out time on total investwent

8 yvears
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ComBles.Ds Manufacture of ?‘mn and A, 000 !ﬂ'/zg!i_n!!!!sg!!

[P L T ) —o—---——-‘—--—t—.

fibres '

a. raw materials : DMT produced in Complex D3

b. possible locations and supply :

6,000 MT/year unit for the corresponding swb-regiom
located in : Algeria (North Africa and North East Africs);

Irak or Syria ( Middle East Arab Countries) and supplying
local market for 1978%.

Reonomics of such a project are presented in the following
tables 1, 2 and 3,

3,000 MI/year unit for the following countries : Algeria,
Morocco, UAR, Irak and Syria and supplying the local! market
for 1975,

¢. oextension of polyeater fiber manufacture

Additionnal units of capacities included in the same ronge i

might he provided for supplving 1980 loce! markets of the
different sud-regions.
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CONPLEX DJr - MANUPACTURE OF 6,000 MT/YEAR POLYRSTER FIBRES

Table 1

Eptimated Investment Cost

Uss

Process Units 4,200,000
Bufldings 800, 000
Royalties 1,000,000
Start-up expenses 400, 000
Spare parts 80,000

Total 8,680,000
Working capital 650,000
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COMPLEX D. - MANUPACTURE OF 6,000 MT/YEAR POLYESTER FIBRES

;- N
Table 2
Eatimated Operating COpt
Usy/year
!._glabl.e Charges
1. Utility consumption
Electric power 6kwh/hr 1033
Fuel 10 kiullhr 1.25
Cooling water m” /hr 110
Inert gas m;/hr 46
Process water /hr 3.8
Compressed air nm” /hr 510
Steam tons/hr 6.7
Refrigeration 103kcal/hr 146
Total consumption 190,000
2. Labor
Men/day 10
Men/shi ft 184
Total labor (including supervision at 23%) 1,200,000
3., Catalyat and chemicals 185,000
Total varisble charges 1,575,000
Iixed charges
Amortization 868,000
Interest on investment 350,000
Maintenance 258,000
Interest on workingecapital 52,000
General plant overhead, taxes and insurance 87,000
Total fixed charges 1,615,000
Total operating cost '3.:'1';5:555




comMPLIX D, - MANUPACTURE OF 6,000 MT/YEAR POLYESTER FIDRES

Table 3

nn-i!! Joveptment Profitebility

credit
Product Sales

Polyester fibres 6,000 tons x 1,300 US$§/ton
Methano! (low quality) 2,100 tons x S0 US§/ton

Total Credit
Bebit

Operating cost
Rev materiasl coet

DMT 7,000 tone x 330 USg/tom
Ethylene glycol 2,700 tons x 130 USS$/ton
Totel Debit
l;gtl;;b“tgx

Benefit before taxes

Benefit after taxes at 30%
Awortisation provides

Benefit after tanes plus smortisation

Pay-out time on totel {investment

U8§/vear

9,000, 000
108,000

9,105,000

3,190,000

3.‘”;000
403,000

7,448,000

1,660,000
830,000
868,000

1,698,000

S.1 vesrs
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COMPLEX DI « MANUPACTURE OF 3,000 MT/YEAR POLYESTER FIBRES




COMPLEX D

3

- MANUFACTURE OF 3,000 MT/YEAR FIBRES

Table |

d

nv

196.-

Process Units
Off-sites
Ruildings
Royalties
Start-up expented

Total

vorking capital

uss

3,080, 000
1,600, 000
500, 000
600, 000
300, 000

6,110,000

328,000




COMPIER D - MANUPACTURE OF 1,000 YP/YPAR PO YRETPR PISRES

]
Table ?
Satinated Operating Coat
USY veer
Yaciable Charpap
1. Utility conaumption LALLY
2. Lsber 700, 000
3. Catalyst snd chemicals 92.000
Total variable charges RR7 OO
Lined charges
1. Amortization 11 . 0w
2. Tntereat on {nvestment M4, 000
3. Maintenance 190, (%
4. Interest on working capital 20, 00N
S. General plunt overhead, tames and {nouwrance 61,000
Tetal fined charges 1,112,000

Total operating coot

A A 2 a2 d kX J

1,018,000
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COMPLEX D, - MANUFACTURE OF 3,000 MT/YEAR POLYESTER FIBRES

) .
Table )
d Inves nt itab
US$/year
2
Cradit
Product sales
Polyester fibres 31,000 tons = 1,300 US$/ten 4, 500,000
Methane! (lew auality) 1,090 tens =x %0 US$/¢ton 52, %00
Total credit 4,552,500
Debit
Operating cost 2,019,000
Rev materisl ecost
oY 3,500 tome n 330 US§/ton 1,925,000
Ethylene glycol 1,350 tons & 190 US§/cton 202,000
Total debit 4,146,000
!rogitgbiu;x
Benefit before tanes 406, 500
Benefit after taxes at 30% 203,000
Amortisation provides 611,000
Benefi{t after taxes plus smortisation 814,000
Pay-out time on total {nvestment 7.5 years




¥1.2.3. Projects based on export possibilities

The lerge availability of natural gas in Arab Countries

coupled with the growing demand of ING for pesk shaving operstien
and load gas supply allow to supply natural gas at very attractive
prices for ammonia and methanol production,

Large sise projects based on these low cost raw materfal and
oriented towards export markets might compete favourably with
Buropean or US similar projects.

g!!ln E 1,000 M'[/daz Ammonia based complex

a. possible location and supply :

, Middle East Arab Countries for Far East and East Africa
market

. Algeria and Libya for European Countries and West Africa
and Mediteranean Countries

b, economics

Technical and economic data, eatimated operating cost and |

emmonia selling prices are summarised in the following tables
1 and 2.
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COMPLEX E - 1,000 MT/DAY AMMONIA BASED COMPLFX
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COMPLEX E - 1,000 MY/DAY AMMONIA BASED COMPLEX

(330,000 MT/year) '
Table 1

Technical and Economic Data

1. Estimated Investmeng Cost 6
(Grass roots plant )‘ 10" usy

-

Process Units including rovalties and

initial cetalyst charge 18.8
Offsites including utilities production
and storage 8.4
Start-up expenses 1.8
Spare parts 0.8 ‘ {
u
Total Investment 2.8
Working capital 0.8
2. 1Imputs
. Rav material and utility requirements
Natural gas (process and fuel) 10: n;/yur k1.1
Boiler feed water 107 m /yeor 1.12
. Chemicals and catalyst consumption us$ 430,000
. Labdor
Men/shift 15

8. Unita producing their own electricity and ready to start production
Natural gee is used as feed-stock and for power generation
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COMPLEX E - 1,000 MT/DAY AMMONIA COMPLEX

(330,000 MI'/year)
Table 2

Economics of Ammonia Production

IOSUSSIynr
1. Operating cost
A, Variable Charges
Rav materials and utilitiea
Natural gas 384, 10:m3 x 0.2 ¢lm3 768
Boiler feed-stock 3 3
vater 1.12 10 m™ % 0.25 §/m 280
Chemicals and catalysts 430
Labor
Manpower sslaries and wages 60 x 5,000 $/year 300
Supervision 75
Total variasble charges 1,833
B. Fixed Charges
Amortization at 10% of investment 2,980
Interest at 4% of investment 1,180
Maintenance at 4% of Process Units + Offsites 1,100
Geneval plant overhead, taxes and insurance 298
Interest on working capital 64
Total fixmed charges 5,632
[ 1 1 ] 1]
Total operating cost 7,483
Unit operating cost Us$/ton 23
2. Retineted selling price (for a five years pay-out with texes
on benefit at 30%)
Net income before taxes 5,960
Total sales ' 13,445
Amonia selling price in US$/ton &)




lex ¥ 1,000 H’r/dcz_mothnml based complex

a. poesible locations and supply : Algeria or Libys for Europesm
markets

b. economice

Technical and economic datas, estimated operating cost and
methanol selling prices are summarised in the following

tables 1 and 2,

S ) »
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COMPLEX ¥ - 1,000 MT/DAY METHANOL BASED COMPLEX

(330,000 MT/year)
Table 1

Technical and Economic Data.

6
1. Estimatad Investment Cost 10 UsS
(Crass roots plant)

Process Units
(including royalties)

Offsites (including utilities production
and storage)
Start-up expensea

Initial chemical and catslyst charges
Spare parts

Tots] Investment

Vorking capital

2. Imputs
., Raw materials and utility requirements
Natural gaa feed/ton of methenol 5.106\:«1
Natural gaa fuel/ton of methanol 3.106“.1
., Electricity/ton of methanol 30 kwh
. Boiler feedwater -’Ihr 40
. Cooling wer (recirculsting) -’/tu 2
. Synthesis catalyst /tom of methano! uUs 0.7

., Other catalyst and chemicals / ton of methanol USY 0.4

13.0

5.0
0.9
1.0
0.3

20.2

0.8

8. Besed on 1P methenol process using contrifugs] compressors




COMPLEX P - 1,000 MT/DAY METHANOL BASED COMPLEX

(330,000 MT/year)

Table 2
Economice of Methanol Production

1. (perating cost

A. Variable charges

ravw materials anéd utjlities 6

. natural gas : 8.10° keal x 330,000 x 70 US€/10 kcal
. electricity : S0 kwh x 330,000 x 0,01 US$/kwh

. boiler feed-water : 40 m’/hr x 8,000 x 0.(23 yss/.@
. cooling water : 2 w /ton x 330,000 x 6 $/10°m

synthesis catalyst 0.7 US$ x 330,000
other catalysts and chemicals 0.4 US$ x 339,000

. labor : manpower salaeries and wages : 50 x 5,000 S/yegr

supervision

Total varisble charges

B. Fixed charges

8.
bl

amortization at 10% of investment
interest at &7, of investment

c¢. maintenance at 4)% of Process Units + Offeites

d.
.

gengral plant overhead, taxes and insurance
interest on working capital

Total fixed charges

Total opersting cost
Unit opersting cost Us$/ton

2. Retimeted selling price (for s five years pay-out with ¢t

taxes on benefit at 350%)

C Nat {ncome defore taxss

Total Sales
Methsnol selling price in US$/tom

Us$/vear

1,830,000
165,000
80,000
4,000

231,000
132,000

250,000
60,000

2,772,000

2,020,000
800, 000
720,000
200, 000

64 ,000

3,804,000
EEEROSBen

6,576,000
20




V1.3, ANALYSIS OF THE ALTERNATE FEASIBLE PROJECTS AND PROFITABILITY

CALCULATIONS : BASIS FOR THE SELECTION OF RECOMMENDED PROJECTS

It has been possible to examine in the hereabove paragraph the
economics of producing petrochemicals which might reasonsbly
find outlets on the local market of the Arah Countries or for
exports.

The feesibility studies which have been carried out show that
eonditions in Arab Countries are such that a petrochemical industry
designed to satisfy a large part of the internal market in 1973

end 1980 and based on harmonization and cooperation between the
Arad Countries can he a profitahle venture.

Different alternates relsted to : process routes, size of projected
plants, locations and schedule for realization have been presented

end the influence of the different technical andeeconomic factors ‘
on the profitability of the possible projects have been outlined
in order to sllow the participants of the meeting organized by
IDCAS to evaluate the different alternates and to appraise the
program of execution for recommended projects,
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