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I   .   I   r. T > O D V  C  T  I 0 N 

In response  to a request   from the Industrial Development Center for Arab  States 
(I D C A  S   )     the United Nations Industrial  Development     rRaniiat:on ha»  entrusted 
to'the'Bureau d'Etudes  Industrielles et  de  Cooperation de   l'Irsi lut  français du 
Pétrole   (B E.I.C.I.P.)   the  preparation of   a report  for  the petro.   emical   and 
fertilizer meeting that will  be held  in Kuwait on behalf  of  IDCAS. 

The aim of  the  report   is  to nre.ent   -on  the  basis of   future  internal con.umntion 
and poa.ibilities  for exports  in the period. 197I-I975  and  1976-1980-recomt, «.J. ton. 
on the  targets of production   to be undertaken  in the Arab world,  on  the   typ«,  ti«« 
and location of the project,  that could be   installed and on the structure  of the 
industry  to be established. 

The plan  of   treatment   that  has  been  adopted   is  the  following  : 

In chapter  II,  a summary of  conclusion»and recommandations  is given   ; 

In chapter  III  the t  rt.-t» of production     are indicated   for intermediate   and 
finished petrochemical products as well a.  for fertilisers. 

In chapter  IV  are dlscu.sed several  aspect,  to be taken   into account  at   the stage 
of planning, such as necessity of integrated complexe.,   price of raw 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  tl at   m-st be considered to 
justify and promote harmonization and co-operation betwe^r. projects. 

In chapter VI,  are studied the complexe,  that appear  to be  feasible  in  I-»•"> and 
I<»80  ;  all  data regarding process routes,  material balance*,  inve.tment»,  operating 
costs ana Protltability of  the    rojects  arc given.  Whenever possible,   ->r  e se 
recommandation on location,   type and sise  of compirne.,  date of start-up     ave 
been given.  When precise conclusion was  not possible,   all  the technical   anfl 
economical base, that are necessary for  final decision    that can be taken for 
political or conjonctural reasons- have been forwarded. 

This report  is based on the data, investigations and  findings of the  Survey 
Million 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 stuéUs performed by 
BEICIP in thi. part of the world or .uppliad   by ITIDO nava also been  taken into 
account   ;  the data regarding procès, route», investment., operating coat., ate... 
result  from BEICIP». experience, they have been collected through many studi«., 
contact, with proce..  licensors and manufacturing companies and thrawgn 
participation to industrial projects. 

.../... 



^fc——i.m mu i m ........ ...t^. 

It must be points out that the following «editlona 1  Information relat«d to 
local conditions In tho Arab countries, that I DCA S was supposed to próvido to 
BEICIP were not received. 

. prica of naphta, petrochemical intermediate and and producta 

. coat for transport of raw materials 

. aractad plant coata 

. tariffs applicable to petrochemical producta and equipment 

. utilities cost 

. coat of «an power 

Estimates or data already available In BEICIP have had to he used, th« 
authors feel that they are reliable hut it can be a a sua« d that they will have 
to he brought up to data when reaching th« state of final decision for th« 
different complexes that are recoa»«nded. 

Th« above described appretta* to the problem had been discussed and decided in a 
meeting on July 1st at UNIDO's headquarters in presence of represent at 1«M of 
UNIDO, I DCA S «rid BEICIP. 

A draft of the report has been presented and discussed in September l«th In an 
other «Beting at UNIDO. Very helpful comments and remarks have been mad« and 
they have been taken into account in the preparation of th« final report. 

It ia hoped that the present report -although it has not been possible to give 
final answers to several of the questions that arise du« to the lack of some 
information, to the very short period of time assigned to the work and 
principally to the fact that political aspects have not b«en considered- «ritt 
form a satisfactory working document that contains most of the technical and 
economical facta and figures necessary for the discussions to be held In th« 
IDCAi. Meting. 

Thanks must be adresse* to UNIDO and IDCAS for their assistance and cooperation 
to the work conducted by BlICIP. 
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II  -  SUMHAtY OF CONCLUSIONS AND IEC0MNANDAT1ONS 

I')   .  SITTING  GOALS   ^OR  PETROCHEMICALS AND  b1RTn.I7.EKS 

The target» •! production to be undertaken  have heen 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 he 
Installed should be  equal   to  the difference  between quantities   to be 
nroduced and  existing capacities.  However,   attention must'-e  paid  to the 
existing uniti  if  thev  ari-   not  already ajsoittc   ;   if  the  eonsum« 
increases at  a contlnuo*a pace, additional   capacft    ì i*  to be gradually 
installed ; new  plants  not  yet   in production  are  now at   the  stage of 
engineering studies  or  even  under construction. 

a)  - Petrochemical product» 

The future demand in ì'Kr> and I9S0 in t';e Arab countries has been 
established for the end products and th* corresponding «Mounts of 
Intermediate» that will  be necessary have been calculated. 

The estimâtes have been made ctmtt*-hy country w1 -never possible 
-s..-e c! apter III-    then  they    ave been    assem^u^  aeeortfiftf, •• the  usual 
group«of Arab countria» into:>:orth Africa (N.A.), North East Africa 
(N.E.A.)  and Middle East Arab countries (M.E.A.C.).  The re»ul» for 
the main end product»  are given in Table A. 

For plastics,  the general tendency i»  that the demand for Polyäthylene 
which  is  now appreciably below that   for PVC will  K-  approximately equal 
in 1980 (IIS.»00 to 120.000 M.T'Y).   At  that  time,   the total polyethylene 
plus PVC will still  represent more  than  50 7  of  the  total  demand for 
ptMtlca. 

The major consumers  for plastics are  now I'.A.R.   and Algeria,    heir 
position will not  change   in  I9R0  (23.nOO M.T of PE  and 28.000 M.T.   of 
PVC  in UAR  ;  Ifi.600 M.T.   of PE and l'i. «00 M.T.   of  PVC  In Algeria). 

Morocco,  Syr*a and Irak are also potential consumers   for  important 
quantities.  Possibilities for export« may arise  in (Trecce  (P.E.) 
' (Jugoslavia (PVC) Eaat Africa  (P.E.   and PVC) and India (P.E.). 

For synthetic  fiber»,   polyamides will remain the major product   ;  nylon 6 
being much more important that nylon   66.  The total  demand mW the Arab 
countries will be 26.000 M.T.   of polyamids  in 197 5 and 41.-»00 N.T. 
in 1980.  The demand will grow at a very high pace in Algeria, Morocco, 
and U.A.»..  Algeria will «m»u*e 6.7CO MT of polyamide,   5.000 T    of 
polyester» and 2.000 T.   of polyacryiics in 1980, Morocco will consume 
6.100 T.  of polyamide»,  4.500 T.  of  polyester» and 18iO    T.of 
polyacryiics, U.A.I, will consume 7.600 T.  of polyamide», and 
3.700 of polyeatars. 
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In »pit« of verv »trong competition fro» exietlng supplier» there could be 
pmmflll for «xports in India (Nylon* and polyester») EMt Africo 
(nylon and polye»ter») and Iran (polyeeter»). 

For »ynthetic rubbor», sBR will remain the major product  ; potybutadion« 
coming in »econd rank.  The total  demand in the arab world will be 
29 000 T.   of  SB* in  1975  and 43.000 T.   in  1980.   U.A.R.   (17.000 T.   of 
synthetic» in 1980), Algeria (12.600 T.)  and Morocco  (i:\6v0 T) will be 
the major consumer»  ; hut th» total amount per country will remain 
•»Mil and create    problem» to e»tabli»h      economical plants. 

The possibilities for export» are not given in the report. 

For »ynthetic detergent», dodecyi bensene «ulphonate will remain 
the major product.  The total consumption of DDB should reach   36.SCO 
in 1975 and 53.500 T.  in 1980 for the total Arab world •*• Algeria 
(10.000 T.   of D.D.B.   in  1980), U.A.R.   (8.000 T.)  and Morocco (7.000) 
will have th« largest demand. There will be possibilities for exports 
in East Africa. 

The  intermediates  (ethylene, propylene, butadiene,  bensene and 
paraxylene)that will be necessary to manufacture the petrochemical end 
products.have siso been studied  ;  the results are given in table. 

Table B - Future demand for petrochemical intermediate» in the Arab countries (M.T/Y) 

• ?~ ! I98° i 
? 
• 

I » » ZVZ,      !     n,     .      * ? 
;     U.A.     ¡ «•*•?*.   1 M.E.A.Cj    Total,     N.A.      j  N.E.A.    ¿*-E;A^ j^*«^ J 

I ! ! ! t" t »"""  "       ! ! 

! Ethylene !   35.200  !  35.300 !  48.000   !II8.50ü  !   57.900  !   59.000  !     84.300!201.200   ! 
•  »»••7 •" ~ .___...„„,      • r- j      ,   , ii/-  ruin  I  ''I i\l\i\     t 

! Propylene 
! Butadiene 
' Rensene 

» 20*000 ! 12.000 ! 22.400 ! 5'*. 4'-, ! 36.000 ! 23.000 ! 36.Í00? 95.200 ! 
f II IOO ! 7 900 » 8.400 f 27.400 ! 17.900 f 16.000 ! 13. OCX)! 46.900 ! 

• Mn.«n«       ! 25'.700 ! 17*100 ! 22.900 ! 70.7OO ! 35.500 ! 27.30t) ! 37.400! 100.200 » 
»n^îen.    ! 5.000! 2.500! 4.100 ! 11.800 !  9.100!  4.500! 8.300! 21.950 t 

b) - Fertiliser» 

The Arab countries are already producers of nitrogen and paoephate 
fertilisera ; several large units are presently undor construction 
and raw materials (natural gaa and phosphate ore) are available in 
Urge quantities. It v—  then advisable to concentrate the aurvey 
on these productions. 



The results regarding future demand «re presented in tabi« c for 
nitrogen and phosphate fertilisers. 

Tal: >le C  -  Futura  demand for M trocen and Phosphate  fertilisers 

197r) ? 

J     N.A.      ;  N.E.A.   ;M.E.A.C. 

1980 

Nitrogen (V) 

i  Phosphate (P205)jI48.0(>O , 

!"  ! ? 
Ü35.00O fiOl.OOO   ÎI26.IOU 
» l » 

•    • -    •    - '170. CHX)   ,   70. (XX) 

» 

rotai 
i 

f:\E.A.C. ; Total      t ;    N.A.     f N.E.A.   t::.K.A.i;. j 

 » i i !         ! 
762.000   »210.000  !   67O.OO0!23O.0OO  tl.110.000t 

388.OOO   ¡220.000  \  292. OOOJI50.000  ,     602.000, 
iti» » 

Still verv  11*1 ted,  the consumption in the Arab countries will grow at 
a high rate, especially       In îiorth Africa and U.A.R.  The ratio 
N/P2O5 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  be more commonly used 
in the future. There will be possibilities for export of Nitrogen 
fertilisera  In India, Pakistan,China and Africa  ; for  phosphate, 
preaent importers such as western Europe, Asia and even U.S.S.R. 
will offer large opportunities. 

c) Production capacities 

In the case of petrochemicals,  there is no plant under production; 
several units are being built  in Morocco, Algeria, I'.A.R.; projects 
have been announced in most of  the other Arab countries   ;  in the 
report, the piantano* being built or firmly decidid have been 
team iattXKMunt when presenting the recommandation. 

In the cae« of fertilisers,  there are presently several units of large 
capacity producing   Nitrogen and phoaphate fertilisers  ;  the 
results are summarised in table D. 

a le D - Preaent and future production capacities for Nitrogen and Phosphate fertilisers 
11 (1.000 MT/Y) 

P205 

I970 

? HEA    I MMC  'total 
! ! !  
f     220 !   321    !  841 
• 60 !     35    !  430 
* » ! 

NA 

385 
'»3 5 

1975 1 oc;n t 

¿A ! MEAC ? total ? NA ! NBA » MEAC ! totel ! 

••'0  »1366 ! 2491 ? 
200 ! 260 ! 895 ! 

!    ?    ! 

n.a.f N.e. 
830 f 330 

l 

f 
f 
f 

n.a. ! .i.a. ! 
260  »1.420 ! 

f    ! 
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It must be pointed out that leverai not» phosphate deposits (Irak, 
Jordan) have boon already discovered and will probably be exploited 
before 1980. 

Comparison of tables C and D shows that there vili be a large 
overcapacity   and  that the »roouctlei of new plant» will be 
mainly for export  .  Exceptionnel conditions such aa availability 
of raw stateri«!» at tow 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 
harmonisation between projects. 

The conclusions of the market survey are the following : 

For petrochemical end products it is recommande! that no special 
provision      for export outside the Arab countries should be «ade when 
•otting the design basis of th« units  ; Export capacity will 
automatically exist because neatly erected units built to supply the 
local demand will not produce at full capacity at the beginning. 

For petrochemical intarmediatea.the above is also true but it is 
ntcessary to pay attention to a probable gap between production 
and demand for aromatica In Europe In 197 5. Attention must be paid 
also to the possibilities of producing olefins, at vary low price in 
specific condlttor.eiassociation of L.N.c.  plant with a steais-crackar). 

For fertilisers,  it has been indicated thatmost of the new plants to 
be erected will have to export their production. 

2°) - STRUCTURE OF THE INDUSTRY TO BE ADOPTED 

Some fundamental conceipts are discussed In this study ; the necessity of 
having a phased development la emphasized as well as the interest of 
Integrated complexes that will guarantee the bast utilisation of by 

products. 

The question of raw material prices especially natural gas and naphta 
is also analysed snd 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 loans or through participation of foreign share holders ? Both 
possibilities are studied framthe finsnclal stand point (payment of interest 
or repatriation of profits) but attention is paid also to the advantagas 
offered by association with foreign partners where looking at the 
commarclalitatlon of the products. 
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In conclusion it appears that th« production of intermedíete or of end 
products who»« th« productions technics are well known and can be 
obtained b\ purchasing of licenses    can be undertaken without   foreign 
partners  ; on the contrary for complexe products where complete know-how and 
permanent research work are necessary, it  Is sdvlssb'e to obtain the 
assistane« of a foreign partner who is airead ' in  the business   in his 
own country and who has or can create a commercial network with customers 
assistance and technical sale services. 

%*>)   -  ;.ARMON|ZATION  AND COOPERATION   BETWEEN PROJECTS 

The recosa endations presented in this report are based in the assumption 
that complete coordination for the development of  the Industry will be 
•stablished between the Arab countries. Harmonisation must include legal, 
financial, cossaarclal and technical provisions. 

Customs duties and taw*  :  th« policy regarding customs duties  for petro- 
chemical products must t>« decided, exchanges between the Arab countries 
em the one hand and trade with non-Arab countries on the other hand must 
b« considered  ;  quotas must be fixed in specific cases end existing 
bl-lateral agreements hsve to be taken into account. 

Th« pre» le» of imports duties on machinery,equipment, spare parts, cstslysts 
etc...  must alas be investigated in order to decrease the erectea cost 
and operating coat of the plants. 

Incentivas to encourage foreign Investments,when they look advisable- 
hav« to be decided. They can cover  :  simple procedure to obtain the 
authorisation to build projects  ;  duty and taxes exemption during the 
first years of production, guarantees for the repatriation of profits. 
Of «ours«, they have to be balanced by obligations to have local partners, 
to employ indigenous man power, to perform the training of local specialists, 
to guarantee th« take-off of certain products, etc... 

Aa regards th« commercisi aspects,  It is advisable for the Arab producers 
not to act individually when they try to compete with existing suppliers 
on th« «»port markets. 

Interarablc commercial associations should be organised -as th«y already 
•«ist In Europe far •»«•pie- and bo in position to decide on credit fscilities 
to h« granted to th« customers (especially in Aaia), on eventual    *»..-*>, 
participation into dawn-stream investments in th« buy«rs country (for 
example In plants that could b« erected to manufacture finished fertilisera 
fra« Imported assaonls coming from the Arab countries) and to ensure complete 
«•ordination    and exchange of Information on bilateral agreements between 
Aval» and) non-Arab countries (Kuwait, Turkey for instance) 
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Many technical factor« can make the object of regional cooperation. 

The Infrastructure (port  facilities, land and sea transportation, production 
and distribution of electricity, etc..) must be e»ta* lished on a region 
wide scale. 

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

At the stage of planning and design of the complexes,   it would be advlaible 
to '.ave an international body entrusted to coordinate the decisions,  to 
look for potential partners and to make sure that the projects are perfomed 
according to the best engineering standards.   Such entitle«      would alao 
be entrusted to watch over the installation of application    laboratories 
ar.J technical assistance to the customers  (plastics,  fertilisers etc...), 
to arrange    financing facilities for the Arab customers (fertilisers),  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...). 

l'inaily the training at all levels which is now carried out l y engineering 
and construction   companies, y manufacturing companies or i>v apecial 
training organisations that   lavefceen installed by individual countries 
(Irak, Kuwait, U.A.R., Algeria etc..) should be organised on a  regional 
scale,  taking advantage of the existing facilities and experience that  are 
available in the Arab world or in the rest of the world. 

! 
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4 M  - RECOMMESWtt DEVELOPMENT ROUTES AND PRESENTATION 09 FEASIBLE PETROCHEMICAL 

PROJECTS 

Considering  theresulta of  the market  forecasts reported hereabove either 
for  local consumption of th« different Arab Countries or  for possible «*P°*"» 
thii chapter presenta 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 utiliee the raw materials which  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 implement petro- 
chemical and fertiliser plants with minimum economic sise  in order to 
develop a viable program for industrial development 

4.4.) 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 realisation of the program 

S8) - PRESEKTATION OP ALTERNATE FEASIBLE PROJECTS 

1. Complex based on olefins production end their derivatives 

com||ex_A   -   M«;tic.22Î-5Sîsriî5---ÎÎSÎ-ïSîfi"-K?^--s : 

.  15,OCX) KT/year of Polyethylens 

. 11,000 «/year of Polyvinylchloride 

. 10,000 «/year of éodecylbensene 



II. 

a. raw material    :  propane 

b. possible locations  :      Algeria 
UAR 
Syria 
Irak 

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

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

Complex A. -   'i;»£i«.f5Î.Î£lSÏIÏ!îï-îî2iîï-S2Aiîî-K?ÎÏSiîîl 

. 30,000 MT/year of polyethylene 

. 30,000 KT/year of Polyvinylchloride 

. 20,000 Ml/year of dodecyl»ensene 

a. raw material  :  propane 

b. possible locations  :      Algeria or UAR 
Syria or Irak 

to supply 1975 North Africa and North East Africa markets and 
1973 Middle East Arab Countries markets 

c. possible locations :     Algeria 
UAR 
Syria 
Irak 

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

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

.../... 
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Comçlex B    -    Plastic and dete£ÇenLlî?î£--£?-?Iîî -EI2•Ì!]1 
1. Ba»lc product* 80,000 MT/year of ethylene and propylene 

2. Monomere and polymer« as   fol love   : 

Coop lex B.   - producing  : 

.  30,000 MT/year of polyethylene 

.  30,000 MT/year of Polyvinylchloride 

.  20,000 MT/year of dodecylbensene 

a. raw material    :  naphtha and mixed ethane propane cute 

b. possible locations and markets supplied : see Complex A. 

Mote  : excess ethylene will be    exported  to Arab Countries 
or    to possible buyer«. 

Complexe Bg - producing : 

.   SO,000 MT/year of polyethylene 

.   $0,000 MT/year of Polyvinylchloride 

.  20,000 MT/year od dodecylbensene 

a. raw material     :    naphtha and mixed ethane propane cuts 

b. possible locations Algeria or UAR 
Irak or Syria 

c. to supply 1980 North Africa and North Bast Africa markets and 
1980 Middle East Arab Countries markets 

3. End-products will be respectively    manufactured in  the vario«! 
countries of the sub-regionB. 

.../.. 

t, propylene production vili depend upon feed-stocks used In the steam-cracking 
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Ethylene groductio^bvEtlja^tteam-crnck^ng 

1. to «upply ethylene  for its derivative! a«   : polyethylene and 
PVC to be produced  for the  local market and for export«  to 
consuming countrie« 

2. pe««ible location«   :   integrated with large capacity LUG plant 
under construction or under planning »tage in Libya,  Algeria 
and Middle Ea«t Arab Countrie». 

Note : The evaluation of «uch a project i« compared to the P«»**«- 
tion of ethylene by naphtha «team-cracking in unit« already 
exiating or planned in big ethylene conautning area«. 

2. Copflex bated on aromatic production and their derivative« 

Comglex P    -    Aroaaticbaeedcom^lexgroduçini   : 

. 41,000 Mr/year of beniene 

.  12,500 MT/year of P-xylene 

.  11,000 NT/year of O-xylene 

a. raw material     : gasoline cuta supplied by refinerie« proce««ing 
Algerian or Libyan crude oil« 

b. po««ible location«   :    Algeria or Libya 

c. to «upply major part of the aromatic demand in Arab Countries 
for W75 

Complex D.     -   Aromatic_ba«ed_comglex_groducÌn     : 

. SO,000 MT/year of bentene 

. 20,000 MT/year of P-xylen« 

. 30,000 MT/year of O-xylene 

integrated with a coking unit producing   : 

. 90,000 MT/year of electrode« coke 



14. 

a. raw material   :  gasoline cut»  and low tul fur residuum supplied 
by reflnerie» processing Algerian or Libyan 
crude» 

b. posi i ble locations   :  Algeria or Libya 

c. to supply the  aromatic demand in Arab Countries  for 1973  and to 
export the remaining products and electrodes coke to European 

Countries where deficits will persist for  the next year«.   In 
1980,   sudi a complex might   »upply the whole aromatic demand In 
Arab Countries 

Complex D, -     Aromatic derivative»  h^û.c^îlt* producing respectively 
""" 2 î57ÔÔÔ"an3"5Ô75ÔÔ"Mf7yêâr"ô?"capfôlactame   (for nylon 6 

manufacture ) 

a. raw material   :  bensene produced in complex D or D. 

b. possible location  :   taking   into account  the availability of 
other raw materials as  :  armonia and sulfuric acid which nava- 
te be  supplied and disposal  of by-produced ammonium sulfate, 
Algeria might be considered as the best  location for the»« pro- 
ductions 

c. to »upply re»p«ctively all the North Africa demand and partly 
other Arab Countries for 1975 and the major part of the total 
demand for 1980 

Complex D    -    Aromatic derivative» based complex producing respectively 
—E 3 U;ôÔÔ'âna"5ô;ÔÔÔ"ftî7y;arôraïmÎtfiylter«phthalate   (for 

polyesters manufacture) 

a. raw material   : p-xylene produced In Complex D or Dj 

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

c. to   supply   the total demand of Ara» Countries respectively f©r 
1975  and 19S0 



15.- 

a. raw material     : caprolactame produced In Complex D^ 

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

c. to supply their local market for 1975 and to export excess 
products to other Arab Countries, additional unit« of «ame 
lise might  be provided for  1980 

Complex D.  -   Manufacture of 3,000 ^Al^JîiLïî^r.-^ll----l*------- 

a. raw material     :  DMT produced In Complex D3 

b. poaaible locations and supply  : 

- one 6,000 MT/year unit for every sub-region lecated 
in : 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 1975 

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

3.  Frotects based on fxport possibilities 

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

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



16.- 

Complex E    -    UOOO^OT^vear^anconia^JM^coBfl«; 

POM ibi« location and! supply   : 

. Middle East Arab Countries for Far East  and East Africa 
markets 
Algeria and Libya for European count rie» and West Africa 
and Medi ter anean countries 

Complex F    -    l^OOO WT/vearmethanoî baied^cowçtex 

Possible location and aupply   : 

Algeria or  Libya for European markets 

6e) - ANALYSIS OF THE ALTERKATE FEASIBLE PROJECTS AND P10FITAB1Ï.1TY CALClTT-ATtCHS   : 

BASIS FOR THE SELECT10H  OF RECOMMENDED PROJECTS' "~ 

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

. material balance for the different unita and the overall complex 

.  capital coat  for the overall complex 

,  total product    sales 

. operating coat of the overall complex 

. profitability calculations 

The influence of the different technical and economic factora on the profita« 
bllity of the possible projeta will  be pointed out  in order to allow the 
participant! of the meeting organised  by IDCAS to discuss the different 
alternate feasible projects and to appraise the program of realisation for 
recommended projects. 
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TT'   - (J':' S OF  PRO! .-'.: , II- '   ''C-   BE  \\\r    .AKEN 

The   first   part  of   this   study aims  tr   -"««se».-.   'J*   target H of  production  to  be 
undertaken  in the Arab  World and  the   types     :    Toauaa   ,       e manufactured. 
This  is based on   : 

The  future prospects   for  the  consumption  in  two periods,   namely   1971-1975 
and   1975-1910. 
The  possibilities  and   potentialities   for   export in   the same   two  perioda 

The  existing production   capacities have   to be   taken   imo consideration as  well as 
the  projects now  bting   implemented or   firmly  decided. 

When L-eaching the conclusion of this first part, attention shall be given to the 
projects that have been announced but have not yet started, in order to check if 
thev can   be  included  in   the  scope of   recommended projects. 

Ill .   : ' >E*-:ERvrr.E. 
Ill. i.line  products   to be   studied 

They  can be  divided  into   : 

- Finished petrochemical  products 

Polyethylene ) 
Polypropylene ) Pla.lUi 
Polystyrene ) 
Polyvinyl  chloride ) 

Polybutadiene > 
Styrene-Butadiene ) 

Polyester ) 
À'ylon ) 
Acrylic 

Synthetic detergents 

- Intermediates 

Ethylene 
Propylene 
Butadiene 
B.T.X. 
Styrene 
Caprolactam 
D.M.T.    or TPA 
Acrylt nitrite 
Dodecyl Benzene 

Rubbers 

Synthetic  fibers 
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- Fertilizers 

Nitro^er Fertilizers 
Phosphate Fertilizers 
Compound Fertilizers 

- Sulfur   (as  a   recoverable  product) 

III ,1.2.  The market   to be  studied 

Arab countries 

Morocco     ) 
Algeria 
Tunisia     ) 

Libva ) 
L'AR ) 
Sudan ) 

Jordan 
Syria 
Irak 
Kuweit 
Lebanon 
Saudi  Arabia 
Emirates 

North Afric 

North  East  Africa 

Mittle E»it Arab Countries 

• Countries offering possibilities for export 

.  Countries a tori: the Medit *..-»..-.nea 

France 
Italy 
Spain 
Yougoslavia 
ireece 
Turkey 

. East Africa 

. Central Africa 

. Asia, namely ; India 
Pakistan 
Iran 
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III.I.3. Methodology 

The Market  information that    appear In thla report, have been collected 
fro« the most lucent studies «ade by    O.N.IT.D.I., K.E.T.C.7.P.  or specia- 
lised organi iatione ;  available published data have also been utilised and 
the report    prepared by the arab experts on behalf of T.D.C.A.S. has    been 
of great help. 

The i"Mn 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 hay«been    based on  : 

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

- a realistic estimate of the marketing possibilités. 

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

- national statistics (production,consumption,external trade) 
- international statistics 
- published information 
- previous studies available to BEICIP 
- contacts with producers or consumer recently taken by BEICIP in 

the course of other studi««. 

The estimate of the market possibilities has been made by using different 
methods which pea»it cror«-checking of the results : 

- extrapolation of chronological series 
- using of cor« Ut ions iuch as consumption Vs Gross National 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. 

No figure or estimate ha« been taken into account ri thou t being the result 
of applying several of the above mentioned   methods. 

The results are presented in the following chapters : 

- in chapter 111.2 the consumption forecast for the main petrochemical 
products    ate presented by country or by group of countries  ; 
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- in chapter III. 3 , based on the future demand for the end products, 
the forecast« for main intemdediates are presented by country or 
by group of countries ; 

- in chapter III 4 fertilizers are studied ; 

chapter III.ideals with sulphur. 

In each of these chapters, the information are presented, when available, 
in the following systematic form : 

- Table A shows the variation of the demand in the Arab countries ; 

- Table B show« the production capacities in the Arab countries ; 

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

- Table D shows the production capacities in these countries. 

Since, these report is going to be discussed during the seminary to be held 
in Kuweit, only very brief comments are given and all efforts have been 
concentrated on presenting sufficient and reliable figures. 



Ill - 2 PINISHED PETROCHEMICAL PRODUCTS 

III -21- Plastics 

. General characteristics of the market 

The rate of growth for consumption of plastic materials Is approxi- 
mately 8 to 10 "L  In Industrialized countries, It Is much higher, usual- 
ly between 10 and 20 1  In other countries : 

ihe production of plastic materials (polymers) 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 in the hands of small scale 
industries. 

The present study Is concentrated on thermoplastic resins which 
represent now 60 to 65 1  of the demand In Western Europe and 
approximately 70 to 75 7, in the Industrializing countries. This is 
du«to 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 epoxles.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, fi Ins,blown articles) 
- Agriculture (bags, pipes, green houses) 
- building (Insulating materials, shtets, flooring, pipes, profile«, 
etc..) . 

In Western Europe, where thermoplastics represent 60 to 65 %  of the 
demand, polyethylene, P.V.r. and polysterene represent approximately 
50 7 of the same ; that means that the share of polypropylene for 
example, remains very low, approximately 2  in France and 4 7 tn 
Italy in 1969. 

For that reason, the market estimates which are given In the following 
table, If they have been estimated with good accuracy for polyethylene, 
P.V.C, and polysterene have been roughly evaluated for polypropylene } 
no precise figures are available and It can be assumed that tlie consumption 
will remain moderate. 

In the following paragraphs, the situation for polyethylene, P.V.C. , 
polysterene and polypropylene Is presented and illustrated in a series 
of tables : 

In Tab l ss I A, I B, I C, i D, are presetted the figures for polyethylene ; 
"   2 & to 2 D, sre presented the figures for P.V.C. ; 
"   3 A to 3 D, are presented the figures for polysterene ; 
"  4 A to 4 D, are presented the figures for polypropylene. 
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il- 2  - I'  I- fff^ifryamme. 

Still  Inferior to the consumption of P.V.r.,  the demand fer pol "ethylene 
1« growing at a high  rat«'.  Thin  la duc tu price condition«,  Multiplicity 
of  uaes, and to the development  of apeclfic applications such as 
fertili ieri haga. 

Ih«  general  tendency In the Arab countrlea la  that  the demand for 
polvethvlene will   be  In   1980 approximately equal     to that  for     .V.r.   ; 
that eatana  that  the rate of growth will  be Higher for polyethylene  than 
for P.V.   .   (particularly   In North Africa). 

The ehare of Polyethylene  In the total conaumption of thermoplastic«  la 
given for aomate representative countrlea in the  table below   : 

Polyethylene conaumption  (In   ' of  total thermoplastics) 

*vfmx0                      *im±* TunUla U.A.R. 

I*#T,             22                                      i,5 37 33 

i»TO            27,5                              10 3i 33 

lt?r>             34                                  41 40 37 

*»            )•                                  41 42 4T 

All the result« regarding eemand are presented In table     A  to I D, 

:luelone  : the conewqption of  Polyethylene in ara    countrlea will 
he «pproxtaMtely t   ,000  -,   in 1975 and i¡3.000    .   i:;     >xo. 

The annual  rate of growth  for con a »amotion will    decrease;  ntW between  15 ad 
I«      accordi«* to the  re«lona  In   i<*6S-70 it will  g<   éewn to  15-17,5 7 
in   ii;T0-7!'> »mi to    2  -    '2,S      in  ;973-!9§0. 

in foreign countrlea the production capacities will grow according to 
the eeawtnd, however there can he poaelbilltlea for exporta  in Grece» 
tuet« and Africa. 
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IH- 2/1.2 -POLYVim CHLORIDE 

Presently, P.V.C, is »till the most commonly used plastic product ; its 
•hare will ¿«crease in the future until P.V.C, and Polyethylen* 
consumption are approximately equal in T980. However, the consumption 
will continue to «row due to the development of building and packaging 
industries 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 polyethylene heavy duty baga which are 
adapted to climatic conditions rather than P.V.r. bags. 

The share of P.V.C, in the total consumption of thermoplastics is given 
below for •am« selected countries : 

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 1980. 

The annual rate of growth which 1* between 9 Me 17 % sceeeding to eh« 
regions will decrease to 8,: -  14 I  in I970-I975 and to 8 - 12 7 
in 1975-1980. 

In foreign countries the production capacities 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.   2-1-  3.   POLYSTYRENE 

Presently,  polysterene  is essentially consumed in Molded articles   ; 
for these applications,  polysterene is going to be in competition 
with other themoptastics (polypropylene, A.B.S. ,ctc... ) 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 is illustrated in the table below  : 

Polystyrene consumption (in 7 of  table  thermoplastics) 

Morocco 

12 8,5 

Tunisia 

5 

U.A.R. 

1965 10 

1970 10,5 8 6 9,5 

1975 10 7,5 6 7.5 

1980 8 6,5 6,5 7,5 

The   results regarding dwewnd and production of polystyrene are shown 
in tables  J A to 3 D. 

Conclusion : The consumption of polysterene  in the Aran countries, 
will be approximately  13.500 T in 1975 and 20.000 T In I980. 

The annual rate of growth for consuption will decrease fro» approximately 
13 7  in  1965-70 to 9    -   10,5 ? in 1970-75 and to 6,5   -   % % in I975-ÌO. 
It must be noted that the only project  for polysterene   production is 
in Algeria and the sise and location of this project have not been 
fifaty decided. The future consumption could bs higher if any other 
project «MS undertaken. 
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Ill- 2'  I  - 4.   PQLYHOPVLENE 

on 

Information regarding the market of polypropylene la very acaree 
the present conavmption la pratically zero in the Arab    countriea, 
Since the importance of polypropylene varies to a large extend In 
industrialised countriea(amall  in Fra.icc, high in Italy) it  is 
difficult  to make preciae evaluation«. 

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

It has been estimated that the total demand in arab countries will be 
approximately 5.000 T. in 1975 and I5.O00 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, 
tn 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 0   has been collected the small amount of available 
information. 
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III. 2 -2.  SYNTHETIC FIBEJS 

To look at the market of avnthetic flbara, it if necoeaary to ••• what it 
ana will be their poaition in tha antlra picture of tactile flbara. 

The world conaumptioa of taxtlia fibari la growl. ¿ at a rata of 3,7 7 
a ear ; tha demand for wool ia praticaily constant and the demand for 
cotton incraaaaa at slow rate (approximately I  par year) ; It seams 
that the coneumption of artificial flbara will not grow very much In 
the future excepting in the non industrialised countries where new 
planta recently erected are reaching their full capacity. That ewane 
that all important changea are going to be supported by synthetica. 
The following table indicataa the breakdown of the daiaand in 1967 and 

1980. 

World consumption of textile fibera (in 

1967 

cotton 60 48 
natural fibara  wofll g 6 

L , , *,u   artificial 
chemical fibare gynth#tU 

Thia eorreeponaa to an annual growth of 12 7. fot synthetic flbara. 

Tha manufacturing industry of aynthetlc flbara (polyejorUatlon and 
apinning) ia characteriaad by tha high value of the product 5 tiara 
expenelve than plaetlc producta), amall aeonoaiic capacltlae (1.000 to 
•5 ooo T. mar year). Tha invaetmanta ara approximately proportionnai to 
the aita of tha units (no oconomy of acales). Howevor, tho major groupa 
ara now going to complete integration **•* tho proiuctlon of Intermediata 
to polymerisation and apinning. 

The «Bin fields of application of synthotlc fibora are : 

. clothing («aaved and knitted «ateríala) 

. industrial uaes (tyre cords, conveying balte, ate...) 

. hoaory. 

Thara la a competition between the thrae «ajar typea (nylana, eoiyeatars 
and eeryllee) which rapraaant 90 7 of tha total ayathatl« libava. 

nylon (either 6 or 66)  ia «tad in clothing and tyta «atea ;  it la not 
vary «all adaptad to tropical cor dition», 

polyesters, general ly linear tha for« of dlaaantlnaawa filaments esftaty 
used for clothing in mixturo with wool and cotton. 

, aerylias ara anhatituta far wool. 
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The situation in the Arab countries has the following characteristics t 

- The «««und li growing at a particularly high rat« in Algeria, Horace« 
and U.A.R. where artificial fib«ra were already coneunwd in large 
quantities and are now being replaced b% • nthetica. 

- The importance of the textile induatry in aeveral countriea (Morocco, 
Algeria, U.A.R., Tunisia, Lebanon) and the exietlng or projected 
production of cotton (North Africa, U.A.R., Soudan) will encours«}« 
th« consumption of aynthctlc fibera for tlie production of alxturee. 

In th« fol lowing paragraphe, the situation for nytewa»polyesters and 
eolyacryllcels presented and illustrated in a seriee .»I Tablea : 

- In table 5 A to 5 D are given th« figurea for nylons ; 
M 6 A to 6 D are given the figures for pelyestere 

7 A to 7 D are given the flares for acrylics  . 

HI-  2/   2.1.   POLYAmi>ES(t>R NYLONS) 

The properties of nylon 6 or 6.6. are «pproKlaeu.lv a lati lar and rhelr 
position on a glv«n aarhet «spanai on the situation of th« prwdusa««snd 
<oit th« pet en ta and rovaittea.  The trend in the fut re is a strong a«V«n 
tape to nylon 6 (produced) Its» c«pfelactaa), 

The position of nylon in the «tab count ri«« rent« In« good du« to their 
adaptability to various and uses and pric«s Inferior to potvesters.  But 
th« consjMtition is very strong with pelveetere    whiel. «re b«tt«r adopted 
to hot cli«»r|a«l conditio«* (for clothiiwjs). 

he resulta regarding polvaaitd» fibers donated and production «re give« 
in table     A to     D. 

. cone tu« ion  : Th« consumption fot polyamide fi bor s in th«    ras 
covarti«« will b« «pproniaataly !*>,«» T.  in lfM and «i.flOP T.  in 
ifs), 

Th«) rat« of growth «111 b« higher In tettate tMt EM» —m*9*m He«  in 
Africaa arse   countries. 

Th«r« la a paMlbiltty '«escorts In Aata and Africa but at« 
cpgystitlon will ha eaercieed by preset sua«Iters (Japon, China «tc... ) 
and, since th« »Uta*« «coaoaic at se ara «sail I, swat of the indwatrlalialng 
countrie« «lit have the peaslhltttv to build their own planta. 
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.11.2   -2.   2. P0LY|8T|Rf 

Thr «va l lab Iti n forma ti on and forecasts are given  tn Tablai 6 A to  6D. 

The consumption of  polyester fibers In the Arab  countries will  be  approximately 
14.000 T.  In  1975   and ?6.iOO T.   In   1980. | 

The rate of growth will be particularly high In  Libya, UAR and  In the Arab countries 
in Asia. 

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

IH.2.2.3.ACMYUC8 

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

The consumption of  acrylic fibers  in the Arab countries will be  approximately 
6 000 T.   In  197 3   and   13,000 T.   in   1980. 

The consumption  Is now very low,   the rate of  growth will be approximately 
equivalent in Morocco, Algeria an«i UAR.  Since  there ajre two projects to produce 
tCffytoAltrlle      in l'AR and Syria,   their jsjptsjsj lift lew   could b« a« Incentive 

to the consumption. 

Possibilities for  export are not known. 
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III-2 .3. SYNTHETIC RUBBERS 

The market of synthetic rubber nuit be investigate* taking into account the 
complete rubber iltuatlon (natural     synthetic) and the characteristics of all 
the synthetics. 

The rubber market Is characterised by a rate of growth of approximately 6,5 7. pet 
year which should not vary much before 1980.  The annual rate for synthetics 
will remain above 9 %. 

The competition between natural and synthetic will depend on the price of the 
products, but, If the production cost for synthetic  is easily calculated, the 
production cost for natural rubber which varies from one country  to another Is 
difficult to evaluate. The price of natural rubber which has decreased from 
34 C/Ib.ln 1956 to 18 C/Ib.  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 7. In the U.S.A., 65 7. 
in other countries). 

Th« production of synthetic 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 is again undertaken by International groups. 

The most important synthetic rubbers are ¡ S.B.R.,  stereospeclfics (poiyIsoprene 
and polybutadlene), ethylene propylene rubber, butyl, neoprene,  nitrite, etc... 

The «Wit Important are S.B.R. and polybutadlene for general use,  butyl for air 
tubes. 

The predominance of S.B.R.  (60 7. of total synthetics) Is now due  to large over 
«•«•cities In the U.S.A.  end Cansas. Since no new S.B.R. units are being built i 
these countries, the share of stereoapeclflca will  grow more rapidi . On the 
contrary, there are still many 8.B.R.  plants being erected outside the U.S.A. 

In table8A are show« the estimates for synthetic rubbers total demand in the 
Arab countries : 

To estimate the demand in S.B.R. one meet consider that  : 

. The local processing industry will not produce all the article« to be ««ed IR 
the region, and that  finished product! will have to be Imported. 

The« tima ted lemand «f synthetic rubber for the local indue try la Indicated hat«« t 
(table 8 B) 
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SB.   Fat la*ted énaantí  Of    SY:- -ìiETIC  RUBBERS   (H.T/V) fOH THE  LOCAL  INDUCT"Y 

1975 1980 

Morocco 
Algeria 
Tunisia 

Total North Africa 

Libya 
U.A.R. 

Total N.E. Africa 

MIMI« lût Arab 
cauntrlea 

Total   demand demand of Total demand denta nd of 

of  the the local of the the local 

country Induatry 

6.600    (75 7o> 

country Inénetry 

10.500    (85 8.700 12.100 *) 

10.100 7.6O0 (75 %) 14.100 12.600 (85 "') 

3.400 2.700 (SO 7.) 4.^00 H. 200 (85 "' ) 

22.200 16.900 32.000 27.300 

2.700 1.600 (60 %) 5.000 3.500 (70 To) 

IT.800 f .900 (75 *> 20.000 17.000 (85 %) 

2.400 1.400 (€0 7) 5.700 4.000 (70 %) 

¡b.fOO 11.900 30.700 24.500 

21.100 12.700 (60 t) 28.300 19.800 (70 7) 

Total Arab Countrlee     60.200 41.500 tt.ooo 71.600 

A tentative »r«aké»«n   between S.B.R., aolybutadlene and othar aynthetlca 1« 
live« belo« (table 9)  : 

Tibie 9 - Eat la» ted futur« or »BR. Polvnut.dltne and other •YPthfllff 

T980 

8.*-.8. 

North Africa 11.800 
North Raat Africa 8.300 
Arab countrlea in Asia      8.900 

Total Arab countriot 19.000 

P.B, Others 

3 . VOO ' . 700 
2.+00 ~,2QO 
2.500 1.3O0 

8.300 4.2«» 

S,B ,R. P.P. Other« 

u. '(OO ft .800 4 200 
14, oo i. .   00 3 .700 
li. 9U€» 5 .000 2 

43.0O0        I7.9O0 10,8» 

Tfcree erojecta Have haw announced in U.A.8.   í   12.000 T. /Y of eolybutadUii« in ItW 
i« Altarla   : production of S.R.R. and 

»olvbutadlen« In Oran arount   I97S. 
( capa« It lee not Indicated). 
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4.IYNTHETIC DETERGENTI 

The Inéuctty *t aatataente MM ba lnveetleate4 sleulteneeuslv »it» the 
Industry. The synthetic eetergente rtpresent a «rowing part of the total 
éetorgeat     +     soap, 17 % in th« U.S.A.,  75 % In Euron«, apetoxleately 50 % 
In lncustrUllslng countries. 

Th« «oat linportant eetergente ere th« anionics   : alkyl biNiM eulphenates, 
ltM«r «Uyl eulphonctes or clpheolefln sulphonates ; th« anionic« represent 
75 1 of «ynthatlc eetergente In U.S.A. and euch «or« In Ineuetrlallslng 
countries.  Sine« pollution ««obla« (bloéegraaablllty) ara not  y«t Important 
In «wat of non leáuetrlallaeé' countries, th« alky b«naan« eeteltonetee (A.U.S.) 
at« consta*»* In vary Urge euantltlss. 

Tha proáuctlo« Is broken cow lato s 

- Do«*«tic éatcrgents (paveare er lleuléa) with a content of 15 to 2o % of 
•atIva «ateríal, 

Inéuetrlat tetctgawtts, «tile« ata sonai—J la tastila, paper, mining Inéwetry, 
netallurgy, ate... The average content of activa proéuet la 40 7. 

The laeustry ef synthetic eetergents la In the name« af vary large Industrial 
International groupa «a« tliafa la a general Unirne y teweree integration, 
however,    tini laat atage ef production (cœtpouneing anj packaging) can be 
uaeerteaen by seal l acala laéuetrlee. 

Tna resulta are present««* In table 10 k to 10 I. 

It «Maate that the sverete rata of growth la tna stab count rie« «ill renai« 
superior te io % until Ite» (lower 1« North Africa, eu* to « leres pveeuctle* 
capacity of eoep). 

the cone «option of «ease y I heneen* aalen la the «eat taawrtewt raw «aterlal 
far tna proéuetlon of synthetic cetergoats show lé rsaeh apeeo*laetely 34.50© T, 
1« lt?5 mi 53.500 T.  In 19S0. 

There «tilt be poeelbllltlee ef «sport In Afrlaa bat the leaat ««new»** lee 
gaati   Juetlfy by ltaalf ta« preéuctlona ef D.D.I. 
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I! IBKiWEl'lATK 
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iti - 4. rumiáis 

CKtmAt CHAJACTUISTICS OF THE MARKET 

Tha NrtltlMt Inéuttrv 1« th« mt lapartant   (in tonnata producta) of the 
té  Ch««lcâl    InéuBtr 

Th« continuati« Rrawth of  f«rtlll««r ean«uaptl*n  and »roéuction  hM not 
cttanaaé fine«   V>W and th« annual  r«t«  1«  «aa*oitlaat«t     8   '. 

Th« «afte «oaulatlâti   lncr««»«i   I     «eafO*laat«lv  2       *«r    «*r   involving t 
cmw—pmêlnu éavaloaaant 0f th« àmmnê  ; tine« apataalaatalv half of th« 
natie «iffutflii— »till «uff«ra  fro» «alnutrltlo«, th« n««éa  fa» «(«rlcultutal 
«raéucti êné fatti Usata  Incr«*«« «t  a hiRh«» pac*  i    éavcloelng countriaa. 

-  Th« •*•••  of  cultlvltabl«   U él   ar«   n«W   U»lt«é «né   th«  uH   of   i«rtlll«at« 
|«  «ba«tut«l     nacaaaa*      t©  i  crilM  atoéuctlon   «né atavani   thalf 
••jaavatlthaBnt   in   nutrienti. 

- TM ^MM  liait   of ttutttanta  that  can   b« «tafltablv  utlliaa«!  bv  unit  of 
lane U f«f  fra« halng taachaél atan   in  inéu«tri«IÌMé eountrla«  (««Captin«, 
Japan,   ftal|ttMl •** Italiane». 

Tt U «atta*taá that th« local émané fot mitt lam« will ha «pptaalaattlv 
100 «Alti«!  tan«   In   MS. 

THa aaiatn tnéwatrv ia »av aanufaatuflni ptatfuct« with « hi«h con«antt«tlor «t 
nutrUnta auch aa  • 

ilua   ltrat« m, s    > a»é Uta* i'*t    > 

- Tttpla aupatatuiaphat« r*s    » a*é aHaajaanlu« phoaphat« c*      *f i1: ,v<> 

patattftu« aulfhat« «t chlotla» (uf t« so at MI    » 

Ttiaa« tttg» analval« «taéWta r**at in tara« «avi««« In ttanapattatlan an« 
•tavtaa caata. 

T*a naal    luataliaé uri»« h«v«  larga capaciti«« «né IM att»éu«tlan c«at«. 

In étwlapi»« «#w«tfla»,  at hâta lattata «ut«   *a <•*•*   l-it •««•>•»» 

Althawa> tn« éawtlapt»« toimtftat raptaaant  »a»      * af tha »latlé aapulatla« 
<•** »•* I« !•*«»> *«• •«»•*»»«*•" •* fattlllaat« I» «wl    t* ta »o     «f t*a 
wat lé aaaauaptlai'. 

rua fattlllaat aa*%a*aptta» t« é*«atap4»t «awattla« It Iwtpaat«« m 
»|,   i*      TVA «av« la     pat   *aat Ho ' l« Africa* 

i    tt*t *»••  «a»   «tla«    t*a «*««ptt*   al fat'llteat« I« fili »ti    limitai è 
| « nm* Aftlta>. «**.itlaa »*é »'*.•    «ta ta t«t*Mt  t* •-***• il tn#tt 
aaaaxé vili pp«*a>l   «•*•• !•'»•> »* «*•» •* • hl«*»t *•*• ,h*   *    »*• *••' •* 
t1 

»afaïaalati taaaaW«* «h#« tha t«tta ü )'^ I      •'   I *»«rlaliaaé v#u»«rla« 
«4iaul# 't  -»tata- l • é i (aWa-a^ni «»   tt« i ait al «aapa* 
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In N«rth Africa,  the proportion of nitrogen fertllliera  Is approximately 70 7  of 
phoephate fortlllaora giving a ratio of o,7. Thla ratio wilt ria« and the 
•«•unt of ni trotón and phoephate fortlllaora In 1980 will  ht approxlaetélv «quai, 
giving • ratio of l. 

In other countrlaa, particularly Egypt and Sudan,  the ratio N'IM^ !• ver - high 
(4,3  In 1970 In North Eaat Africa).   It will go dawn to 1,7  In 1980. 

In the following chaptera,  apodal attention will b« given to the following 
producta  : 

- Nitrogen fertlltaera where the nutrient la N 

- Phoephate fortlllaora whore the nutrient  la Voob 

- Potaaale fortlllaora where the nutrient la ^.¿o 

• * owe)lex fertlltaera which are obtained bv  the cheailcal combination of 
nutriente   (M/P205,   K20). 

111  4-   T - H%FWn fff^Mw* 
In the lnéuatrv of nitrogen  fart 11liera,  the feeoatock  (coal, gaa and liquid 
hvdtocorhon)  la at the aaaae tie» the raw oat er lai ani the aource of e nor t. 

tía la the fundamental component for nitrogen fortlllaora.  Aaaw» U la now 
In planta with a capa«It    of noo to 2.000 T da   , with  low preaaure 

avnthoaU mné centrifugai cowpreeaora   Thla pervi ta larao aavlng« l:, lnveatnent, 
;tIon coat and utility cenauaqatton. 

The «eat en—nnlv uaod raw «ateríala aro cèaI  , natural «aa and liquid hyefrocawhona   ; 
hut  th« lajp er tance of coal  la «acreaatng and natural gaa  la    uw the «oat  ut 1 Uaod 
feei-etae«, «apoclailv in areaa whore It la available In  tare» quant It lea 
(V»n«aw«la.  Alearla, Mléalo-tleet »tc...>. 

in non-Inductrielleed count r tea, the growth «i nitrogen fort 11 liar product tor 1« 
•weh «ore taqaertant than the production at phoephat» or poteeh ferttlleera rhla 
la part Uu lar I v tn* In th« Middle Reet. 

Th» awejtaa» annual rate of growth for nitrogen feritila«* reneuaptlen la now 
apptoalaatel    t '     a   ear In th» world. 

th» va* leu a   it trepen  ferttlleera (aaaaentu« aulpfcwte. aaawx-tu«    tirate, 
1« now ha<awing th» «wet  taperta* t eepectall    In roce 11    »rev ed plante 

fat ewewpl» In  lepan, on» «1 th» 1er «eat  world prowueote.   It ropcaao 11 
alerntet    «o     of th« product to" 

it «wat h« noted aleo, that caleta«   t trete le hlghl   ct^auewd In r Ai 

The hletorle«! and protectee' auppl    ad «weed for »'Uro»»" er» eufjMtiaae) In 
I»h|»  »?. AIM give* »te e*ppi   and de«*nd data for «the* eountrte« «a an téHeetl* 
of powdjt lltttea for aawawt  fro« th« Ara** cou trloa 
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ThP conauaptlaxi oí   nltroflanoua fart 11 tiara   In tha   apth count rica  will  be    7W  (Mio T 
in |«7S ini  I. HO.(KW T.   in   IMO.   Tía» I.A.i.  will  r.m-in   tha ««Un ton.u«PC   with 
40U.UOO T.   In  It/'  anal   j*i.onr T.   In   Itto. 

Tlit m« pf f*«s*tlt will a*p»p»iv éHMW «ftp» ItM 1« Mawth Africa ««4 t  A •  It «ill 
remain wry high  i„ «*!*,. «oyntrle«. "*»••• mm      A m   it MM 

Thar» «ta rM6    po«*(>l title*  t»i exporta  In  tha MapHtarr«ncan count liai, ft»  aaflcit 
will raw* In  |n Aula   < part leu lar I v   |n   Inél«,   »akiatan ana thinai»«* Africa»  b„t 
thart will ha a v»rv  Ntrong cpppptiti««* with the arasant   aunpllaipj «»t«m *,ur«»p. 
U.S.A., Japan>. *^ 

a * w>—***** _****>*—— 

Thav ar« araacntlv can a «aw a* In lar««  <i*pftt Itlaa    in l'i.1. ,   Uaetla en* **«%£«  ; 
Unta tha wilts mm I* pywttip* aWP> fttJafJCint I ta» It •MWaWnaMtalaM« 
(aacaptlng »tardea anal    urlala *****  tripla a«a»t#«ap^t^arti^C!aL.iU*> p*a*ffceta 
Ma arMÉatta*)    t hia proáiMt  la tha aaaat  e immun I    uaarf « *         «>t tlbp tatti ititigftiill 
fartittaari  in I .A.I. .  »*• »  in Mur a—a  .v      in \|««rta* *  " '   ' 

In Iff»,  with  tha aat*Nttah#taa»t *if   maémru  mit*,   'Ha ahap«  ,tf   alanti« »un*r»<M»ap*ata 
a« tha «na fcawal mê mf   tripla attpvrpttawpiMta plut #*«•*•» t«t*. i.ho.a'   t.   «, tha 
other h««p will  **•*•»* mptÊ la tit«  «ran centri.. 

Tha raaulfal   tha «arh«t   Mud    êfm Éa»  in taM«  : *      u» 

ha ci umiliali a( pheppttate   t#rttlla*r«  in  is*  *ra-   i.*»*tri««  an.* IH n, ap#ro*laptal 

re» will  rtMHl* tha awat   lap.* tant  c«mp«a*ra 

tila prosarti.'    «apa* it»      AK>  |.   .MM «ppptMiMt« l>  «ft»    .*.       » phafeM 
Iff«» te «w ««m  ,    |rt   i»»-, <(y ttl  ,,   |#MI   í 4 .    ,„   r    |rt  fM<l »awtal  It..» 
»t«)*«ta    httva  **#„ «rniaMir^ »ni n#„  phawptMtt 4a>p«Ml» haw» n<n -*•#« a»TI I ir"ap 
«»»vfia.   It*»,   at«     . » ^^ 

fc»fa *tll hp   law»» a»*#a«#f avtttla)«*!*   tm   »apart     |n   í«a«i   i ,*.      *»>        |„ ***<««•, 
I «O.«**»  :.   I«   rental«,   •»• '»«»        |«  ¡    , t   ,   ».*.   **•   ,,   |«   M*»»!«»,   1|ét     »•.«*„ v{|¡ 
*• tß*i pPMatHtitiaa  t«p apparta   %m  t§»    peltri.. **«».  «p,  air.*«*  If) pa****« 
««»•tap* twraa*,   u|«i  «né r*an**»l   t« m« f ill   m^^ g. a^ ifct «^««^ l*rpjp« 

»     rp*M* «Ml MMpl MfflllWft 

*|Maafi fMtiliast* 999  mmtmwi I* «affr aaMll «M«titlM  •*  4anmlap>t^ «aatn«p|äMi 
tutapa,    art h A^fu   ~<* t       ,,f    «aMatpaami i^     «| th» waarltf »«MMMptiaw      'HI« 
It ìMP »• tha   tapt  th#t «Pt>     In    ft»**» •»••• tW  l»««atU«l  t«  MM iap)a>Ptrt*liMi 
•PtPtfftP« ana) t« lha  «p». |t|.  p.* -#0, #f  p^,^ fpfttl|P9#* 

I« • 
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COMPLEX  A  -  PLASTIC AND   DETERGENT  liASED COMPLEX 

Table   12 

Estimated operating  coat 

(VSS'vear) 

91.- 

Variable  charges 

.   Utilities 1,495,000 

.    Labor 1,200,000 

.   Catalvsts  and  chemicals 533,000 

.   Miscellaneous 

Total  variable  charges 

50,000 

3,278,000 

Fixed  charges 

.   Amortization   at   107  of   investment 3.637.000 

.    Interest   at   47.  of   investment 1,450,000 

.   Maintenance  at   47 of  process  units 
and offsites 1,060,OOO 

.   Interest  on working capital  at  87 56,000 

.   Cenerai  plant   overhead,   taxes  and 
insurance  at   \% of  investment 

Total   fixed charges 

363,000 

6.5^6,000 

Total  operating  cost 9,844,000 

Estimated working capital 700,000 

On   the  basis of   :   raw material   consumption (benzene  and chi orine )  during 
15  days-   production of  finished products   as (PE, PVC,  DDB) during   15  dava: 
cost  of variable  charges during one month. 



COMPLEX   A PLASTIC AN I >  DKTFRCKNT   i.ASf.D COMPI EX 

Tabic   13 

Estimated  investment   profitability 

92 . - 

l'S$ 

Credit 

Product   sales   (see   table   11) 12,580,400 

Debit 

Operating  cost   (seo  table   12) 9. Hü. 000 
Raw  material  cost   (see   table  11) 

Manufacturing cost 

2,095,000 

ll,9">9,ooo 

Profitabili tv 

Benefits     before   taxes fi41 ,400 
Benefits  after  taxes  at   50"/ 120,700 
Amortization provides 3,n7,000 
Benefits  after  taxes plus  amortization 3,957,700 

Return on  capital 11  7. 

Pav-out   time on  total   investment 9.2 vears 

t.  calculated as credit less manufacturing cost 



93.« 

Ciwltx k     FUjtic_«nd_Det«rgtnt_b«»#d_co«jl« producine, 

. 30,000 MT/year of PE 

. 30,000 MT/year of PVC 

.  20,000 MT/year of DDB 

a. Brief doacrtptlcm 
The ganaral operation of the plant is Illustrated In Figure 2 
hereafter with the material balance of th* different  unita. 

raw material 
eoealble location! 

provane 
Aliarla or UAR 
Syria or Irak 

to «upoly 197S North Africa and North Eut Africa  inarkete 
and 1973 MIMI« East Arab Countries »arketa 

.   possible lecatiana :    Algaria 
UAR 
Syria 
Irak 

to supply correapendlng 1980 eub-reglom aerketa   and partly 
neighbouring countrlta 

.   end-proeucte vili be raipactively inanufsctured in  tha various 
countries of  the sub-reglone 

b. Technical and economic dats 
Detailed basic  calculations required by the feaeibility study 
ara given in the  following tablet 1,  2, 3, 4 and 5. 

e.  Ir vestment 
Eetlnated inveetwent coats for  tha overall eoa»le«   are show« 
with the Table 6 hereafter. 

d.  Operating coat  and profitability 
Eatlnated operating coat and profitability calculations are presented 
in the tablet 7,  • and 9 hereafter. 

••  littet of feeoVetocfc arges 

The affect of propane value on profitability of the project is 
Il lut tratad In Figure 3 hereafter. 
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96.- 

cmrnm A    - rutne un WTIMOBH MID corns 

producing t 

. 30,000 MT/yoar of ««lyottiyl«iw 

. 30,000 ml fir of pelyvlnylcMorlét 

. 10,000 HT/yoor of 4o4tcy1bani«fM 



COMPIA A. - PUITIC M» DtTEHOEW 1A8EO COMPI« 

liti— fé iltVifftt  Mit 

»7.- 

fr*f     0«i ti 

VII 

P<*«fM« •ttMt-C^acfcint 7,f00,000 

Polyethylen* §,000,000 

NVC mit 6.900,000 

PTC «Mit 2,100,000 

Tetrmtr 1,400,000 

MMvtbtMWM 

T»t«l f MM! Unit« 
(luci «din« •ngiMcriiif tSf«Mtt) 

1,200,000 

2t »900,000 

Off-tit«t 

T©t«l i«vNtw«t eott 

12,100,000 

41,000,000 



?s.- 

COMPLSX A, - PLASTIC ARD UCT BP OCT T BASED COMPLEX 

m. 
T.bl«  2 

lifcv coM«0tlon ana annual colt 

PT*C*M Quitt 

Off-tltM 

Total eoMWptlmi 

ElMtricitT 
kl*Vlir 

HP stem 
ks/kr 

LP  tttMl 
k§/hr 

Wft#r 
wTfhr 10%eil/tir 

26,540 

2,260 

2*.éoo 

51,074 

îî^4 

IS,*» 

14,060 

WJSB 

5,622 

1,17« 

6~BÔ 

62.0 

52.0 

AWMMI eut of utiliti*« : 

Electricity 
2S.SO0 « 7*20 HT s 0,01    US|/1n*i 

fml 
114.0 x I0*kcil/lir s 7tlO lir * 0.7 üllVlo'keil 

DMilMrtliMi water • 
41 «f/hr H 7920 fcr «0.25 VSt/aT 

US$/yt«r 

2,210,000 

650,000 

•0,000 

T#tit 2,WO, 000 
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ÎOO.- 

COWUK A.  - PLAfTIC AXS PfTWOlHT BASED COtt>UX 

miniy* Mïltl dur» ml mm\ ?mmittff« 

Procaaa Oui ta 

ttaaat-craeklnf 
Polyäthylen« 
WK 
ra 
Tatraawr 
DoéaaylfctnaaiM 
Cha«ieal aroéWtt 

Tetal 

Initial 
ehar|« 

rot 

Yaarly 
canai—jtion 

01$ 

100,000 

22,000 

40,000 
«40,000 
•0,000 

220,000 
«0,000 
16,000 
10,000 

1,0««,000 122,000 



loi, 

CONFLBC Aj - PUfTIC AHD DETERGEÎfT BASIO COMPIA 

mjjLi 

Ittlinitf rrrtUT tftî 

«•• 

Process Unit« 

lUMft-croektnt 300,000 

Polyethylene 3,000»000 

MPC Ma FVC 1,000,000 

Totronor mné DDB 

Total 

450,000 

4.7SO.OOO 



oomiM A, - rustic mo omnow? IAMB oamum 

table i 

102.. 

Tata! iavaeeaaat eoet 
(rtf.  table 1) 

01$ 

41,000,000 

keyaltlea 
(réf. tebla S) 4,710,080 

Start-up axpanaea 1,100,000 

Contlnganelaa 

Total lnveatneitt 
(te be amortiBad) 

4,100,000 

§1,150,000 

Initial cbarga af catalyata a*4 abaataala 
(ral. tabla 4) 121,000 

AMltlanal ebarg« af cetelytt urne «baattaala lai, 080 

•aar* p«rta 

Eatlmatatf tetal lavéetewat 

§80,000 

II, Hé, 080 

MtiMtttf varklna. caattat 
(eee tabla      ) 1,488,088 



103. < 

At « muñe IAIID C0l#L» 

•eoi* 

foto! otoioit eetoo 

•t$/to« 

170 
MA 
Me 
M 
0.Î 

tmm tfêt 

30,000 
te.eto 

)!oto 
•2,440 

Df$/T»tr 

11»000,000 
10,160, 

* H! 
»4,000 

23,140,000 

t. •? 
•Met toftot i fe»«t ««ta» IS.4.t«Sw«MlM 

II n 
ft 

Vf$/y««r 

ISO»000 
io. Me 
•.Me 

1,000.000 
1,410,000 

4,100,000 



0991M A1 - PUtTIC M9 MffMOPtT BAUD COWLPt 

XìUJLI 

(»M/yaar) 

104.- 

farlabia «hart«« 

.  VtllitlM 

Cataljrat ana* encálcala 

Total variavi« chargea 

2,WO, 000 
1,400,000 
1,066,000 

100,000 

5,SS6,O0O 

Finad enartaa 

. Aawrtiaatlaa at IO* of invali—t 

. tataraat at ht «f lsjvtttaant 

. Nalatamanca at 4t af Fracaaa Mita and 
Offiltaa 

. tataraat an varklnt capital at •% 

. Oaarral plant avarttaad, tama and 
taaatatKt at It mt lnvaetaaat 

Tat al fUad Chartas 

S, 271,000 
2,110,000 

1,640,000 
112,000 

117, 

t,664,100 

Total aaaratiaa; coat 11,220,100 

latl«ata« «arata« capital 1,400,000 



COHPLEX A - PLASTIC MID DETBRGENT BASED COMPLEX 

Itfell-2 

iffU»!^ lnvfrflfrt ir?ftHMUlT 

105.- 

Créait 

U8$/year 

Proéuet sal«« (••• tiblt 7) 25.160.tOO 

Debit 

Operating coat (aee table      ) 
Raw arterial «oat (tea tabi«     ) 

15,220,500 
4,190,000 

Hanufacturlaf coat 19,410,500 

Profitability 

Banalità    bo for« taxea 
Banalità after taxaa at 50% 
Anertltation provloea 
Banalità after taxes plus aamrtiiatlon 
Return on capital 

5,750,300 
2,175,150 
5,275.000 
1,150.000 

15.2 % 

Pay-out tie» on total litveetweitt 6.6 yeara 

*. calculated aa eredit leaa marnila« tur lng coat 



l06.- 

1. iMle product»    : 10,000 HT/ytar of otkylono ana" propylon« 

2. NNMiri «ne polynar» a» follow» : 

Çîîllîï-Si    tre*Mln| : 
. 30,000 mffêt o# PI 
. 30,000 nttyt of f?C 
.  20,000 MtVyoar of DOB 

i. »r«" : itìiMìt tritir 1mt " f—>«t—• 

Tko gonoral operation of tht plant It llluo tratad In Figure 
4 heroaftar with tko «at «rial baiane« of too iif feront uniti: 

. row notorial    : etkene propano nixed cut 

. peeelble location» §ma «erkete supplied : too Confies A. 
«ttk ance»» ethylene to bo ««portal to Arab 
Cevntrlee or to poaalbla bnyer» 

. end-product» «ill ko reepectlvely nenofactured in tko élf- 
foront countries 

letinoted lnvestnent toot for tko ovara 11 confias io okewn 
with tk« toklt 1 korooftor. 

Bat Ino tod oparatlnf ooot end profitability calculation» oro 
preeented in tko following tokloo 2, 3 and 4. 

Hloot of food-ataeh orna omortoë ethylene orlooo on »rofluttllti 

Tko offoct of otkono propano nino* chorg« vaino one exported 
otkylono prie« aro roopoctlvaly okown «itk tko fignrot S 
and 6. 
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IM. 

COMPIA 1    - PLASTIC ARD DETWGWT BASED COMPLEX 

producing : 

.  30,060 HT/y tar of »oly«thyl«n« 

. 30,000 mlyt of »olyyUylchUrUe 

.  20,000 MT/y«ar oí ooéoeylBonaone 

(feed-ttock  : ethano-frooane eut) 



COH/LEX  B    - PLASTIC AND DETERGENT BASED COMPLEX 

(•th*ne-propane  feed-stock) 

Table 1 

Estimated Investment Cost 

109.- 

Process Units 

Ethane - Profan« stea»-cra«king 

Polyethylene 

MVC unit 

PVC unit 

Tetraawr 

Daéacylbanaene 

Total Procesa Uni» 

Off-altes 

Royalties 

Start-up eitpenaea 

Contingencies 

Total  Investment 

Estimated working capital 

us$ 

10,110,000 

9,000,000 

6,900,000 

2,500,000 

1,400,000 

1,200,000 

31,100,000 

13,300,000 

4,750,000 

3,000,000 

4,000,000 

S6,330,OOO 

1,700,000 



110.- 

COMPLEX B    - FUSTIC AND DETERGENT BASED COMPLEX 

(•thane propane feed-etock) 

Table 2 

Eatiaated Product Salea 

Producta 

Polyethylene 

PVC 

Unit Coet 
OSI/too 

Tone/year USS'year 

370 

340 

30,000 

30.000 

11,100,000 

10,200,000 

Dedecylbenaene 

Ethylene 

Geeellne 

C, LR 

Refinery fuel 

Tetti Product Salea 

160 

70 

23 

20 

20,000 

31,400 

7,000 

S,t90 

3.200,000 

2,200,000 

176,000 

113,000 

0.7 33,330 320,000 

27,301,tOO 

  

t. 0.7 US$/10°kcal 

Row Not er i ala 

Ethane Prop eoa 

Chlorine 

Benceno 

Unit Coot 
Ot$/tea Tono/year Ui$/yoor 

IS 

73 

163,000 

20,ltO 

9,100 

2,470,000 

1,620,000 

600,000 

4,770,000 



m. 

COMPLEX B.   - PLASTIC AND DETERGENT BASED COMPLEX 

(ethane propane feed-stock) 

Tabje_l 

Estimated Operating Coat 

Variable Chart«« 

. Utllitiea 

. Labor 

. Catalyat and chesrtcals 

. Mi ace 11 anemia 

Total Variable Charges 

fixed Chargea 

. Amor ti tat Ion at 10% of In vea taten t 

. Intereat at 47, of investment 

. Maintenance at 4X of Pro«««« Unita 
* Offalte« 

, Intereat on working capital at St 

, Cenerai plant overhead,  taxea and inaurane« 
at 17. of investment 

Total fixed Chargea 

Total Operating Cost 

U8$/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 

563,000 

10,334,000 

16,234,000 



m. 

COMPT W B    -   FLOTIC AMD DETERGENT BASED COM?UB 
mmmmmmmimmtmmmmmjLmmm^Êm^mmmÊmÊmÊmmÊmmmmmmmmmmmn^mmm 

(«than« aropana faaaVstoek) 

Tabla 4 

latl«ataá Imvaat—t Profitability 

Credit 

Dobit 

Product Salti (M« tabi« 2) 

Operating coat (aae tabic 3) 

Raw »atarla! c©at (aaa tabla 2) 

Profitability 

Banalità bafora taxas 

Bensfits aftar taxas at 50% 

Amortisation proviaaa 

Beneflta aftar tasas plus amortisation 

Pay-out tima e« total inveatmont 

Ul|/y«ar 

27,50»,§00 

16,134,000 

4,770,000 

21,004,000 

6,503,000 

3,252,000 

5,635,000 

8,887,000 

6.3 yoara 



IIJ.- 

4 
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*5 20 
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2S 
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So      Gì     7?>     go    ^0    4tz   A*t> 



ÎH - 

1.  fra» taaë-atock 

TIM vanufaetvrliit MlMM «f »la«t it 11 Wat rata* 1« figura 
7 haraavova with tt» aatarlal bal «net «C tha élffarant «»Ita  : 

. raw «tarlai        :    naafctha 

. aaaaibla locati**« and aarfcata iiiaall*4 : M« Covala« 1 
•aaatf M athaa* aroaana «Harta 

. aM-aroávata will W raaaaetlvaly vanvfaatvra* lu ta* élf- 
farant countrlaa «C ta« ava-rafle« 

latía*tad tfivaftMUt Hit for tKa «varali aanala« la 
In tfca tabla 1 aaraaftar. 

paratia» eaat -* arailtaallit* 

•atla» ta« aparatla« taat tmé profitability aatantatiaa* ara 
araaantaé' 1« ta« fallavi** taalaa 1, S aaJ 4, 

ft» atfèat ai    aaantha valva    tmé   aaaartaa 
atkylaaa arlaa ara raaaicttvaiy ano** vita tfca flavra« 
liait. 
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im- 

I.  • PUtfTtC MID DfflMUIfT lAIID OOMPUK 

(nepttfctt« f««tf-it«ck) 

Quit Co«t 
Utft7t«t torn ff et             Vt$/y««r 

r'7n«ifciiMi II« 30,000 tt,100,000 

•et 3*e 90,000 to,200,000 

DM ite 20,000 3,200,000 

ttfcyt*«« ve 31,408 2,200,000 

tNtllM ti te.oio 1,120,080 

sm » 18,3iO 370,000 

e?««*f te*** i.V •3,310 700,000 

T»t«l »i téut U\— 19,170,OSO 

É. •. 7 Off/teVc«!    - *M1 f«tt«tr? IM M «•!«• MtlMt*4 «t 13.4. toVc*l'ton 

•MI 

fi 
fi 

te«ice 
viiee 

Btf/v««r 

t, 
1« 

f. 



COMfL« B,  - PU8TIC AND DETERGENT BASED COMPUR 
1 

(naphtha feed-atock) 

Ta»U 3 

fit trifft Qft rt Um 6Mt 

119 

Variable Ctiarga« 

.   .  Utllitli-i 

.  Catalyati and «Heart aa la 

.  Hlac«liana ana 

Tatal farlakl« Ohara,«« 

Ptmetd Charpei 

.  Aa»rtiiatlan at 107. of lnveeta»at 

.   Intereet at 4* 

.  Ha Intanane« at 4X a>f Preee«« Mitt 
+ Of Cattea 

.  tntereat a« ve>rkl«f cafltalat IX 

. Ganar a I plant ovartiaed, taxaa and Inauri 
at 11 

fa*at Ftaed 

Total Opere*!«• OMt 

US$/year 

3,400,000 

1,500,000 

1,100,000 

100,000 

6,100, 

S.TtS.OOO 

Í,310,000 

1,110,000 

136,000 

Iff,000 

10,430, 

14.TS0. 



OONNJEX B.  - FtAITTC AND DETRHGKNT  BASED COMPLEX 1 

(naphtha feed-etoeV) 

Table 4 

latfited Inveatwent Profitability 

120. 

Credit 

Product Salea (••• tabi«  2) 

Dtblt 

Operating coat (ava tabi« 3) 

Raw Materiel ceat (eta table 2) 

Tatal Debit 

»refit ability 

Beneftta before trace 

Benefits after taxaa at §0*. 

/Maartlaatlcm pravldea 

ftaiioflta after taxée plu« amertlaatIon 

Fey*«** Ita» a« tatal lm»aatae«i 

US$/year 

29,570,000 

16,730,000 

7,440,000 

24,170,000 

5,400,000 

2,700,000 

5,715,000 

8,495,000 

7 yeara 



12).• 

"^¿•*      ^Mfru.A   P¿  ;     f ;../!   t,f  ív, i  ^k  f. <Jt, 
?'•   W f'*3»:   (.' * V 

Î 
?<JU^  Oi»f fi|/>/#  l**/? 

% : 

7   • 

« * t • • 

/Ö *5 a« is 

I 

.Te      Dr>      7r,      '¿t      ^o       4r$     446 6L4^IAA-C kr',<ft. (fWxk^cfSJ 
0¿4|tfM- 



122.- 

.  SO,000 MT/yaar of FE 

.  SO.000 KT/yaar of PVC 

.  20,000 NT/year of DM 

••  llilOtlililÜSE 
TIM laamjfocturlag oahaaw of tha »lotit it i lit» trat «4 in 
figura 10 hereaftor with tha ralovont «atarla 1 balaoac of tho 
alifforant unita. 

.  row «atarla 1 : naphtha and «IMO* otaana »rafano cuta 

.  ••••Ibi» locatlooa :   Algaria or UAR 
Irait or Sirria 

.   to auaply IttO North Africa ait* North Eaat Africa «tritata 
ana »IO MIMI« laat Arab Countrloa «ortttt. 

. ona-areoucta will ba raaoactlvoly «ooufactvrad In th« 
dlffarant countrlai af tha aub-regloM. 

». 

Eatlaiatad lnvaatawnt aaat for tho overall eoa» 1 OK io ohovn 
in tha tabi« 1 horaafter. 

ifTiitM tfft mi if ittmutT 
t»tl«atai odoratine «tat «•«' profitability «a leu 1 at loa» ara 
•rawatttad i» tho follavi»« tabla» 2, S ama 4. 
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ÎH.- 

omvm B2 - PLAtTic JOT ruTCToarr BAIKD COHPLZX 

producing  : 

.  SO, 000 ml ft of p«ly«tliyl«M 

.  30,000 Iff/year •! ««lyvtiiylalilortea 

.   20,000 Ml/year of dodecylbennne 

(ftetf-itoetc  : »thaw« profane cut) 



001910 1- - FLAMM AMD WTOCPff 1MB) OBJgU* 

lilÜÜL 

»lUfiftf Iff—«—* to,t 

125- 

Proeat« Unit» 

Ethan«   trajana atam-crackln« 

Falyt thy lana «nit 

MVC «mit 

PVC unit 

Tatrantar 

DOB 

Total Proceaa Uniti 

Offaltea 

lavai tica 

Start-up exvanaaa 

Canttngenclea 

Total Inveataaat 

Worklnt Capital 

Ulf 

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 

5,000,000 

73,000,000 

2,100,000 



<mmm i2 - PUOTIC mv 

UïlL-l 

lAflD COWL« 

126. 

Pireáuets 
PalyothyWiM 
P06 

Gasolina 
C.LPG 
RfflMr? futi 

Total ffêâct Sa IM 

Uil7ta« T«mt/y««r Uif/yaar 

370 
34C 
160 
fi 
10 

0.7 

SO,000 
30,000 
20,000 

7,010 
3,690 

33,330 

It,300,000 
17,000,000 
3,200,000 

176,000 
113,000 
320,000 

3t,309,000 

latiwaf4 Raw Matarlo1 Cott 

lav Materials 

Itnanc   Propana 
ChlorIn« 
iinlVnl 

US$/ton 

IS 
7S 
73 

Ton«/y»ar 

163,000 
20,160 
9,100 

US$/yoor 

2,470,000 
1,620,000 

60B,< 

4,770, 



corte* i¡ - tunic mm 

tifctc. S 

II?.- 

fartable Cttcr|ee 

. Otllltlee 

. Cmtê\y%mtm4 e**«tccle 

IH MC 11MMMIM 

Total Variable CH«T|cc 

% 
Hmd Charges 

.  Acwrtlcetten et  lot of t*vctt«*t* 

.   In tercet at 4* of tiwcetmefit 

.  Mai«te««ice at h% of Frécete Ont te 
• Offettce 

.  Ifiterctt •• «Mrfclng capital et IX 

. Gemerei pleat «vcrMcd, tun m*é twcwranea 
at il ef tnvMtcwnt 

Total ti%*4 Cierto« 

Total Operati«! 0M)t 

Ul$/ycar 

4,500,000 

2,100,060 

2,000,000 

200,000 

1,100,000 

7,300,000 

2, * 20,000 

2,320,000 

224,000 

730,000 

11,4*4,000 

12,2*4,000 



%È » yutTTc ont) 

T« 

Crtélt 

W|/yt«r 

»ftillet ••!•• (— tati« t) 3t, $09,900 
DtUt 

Optrttt«! GMt    (M« tafet* 3 ) 11,194,000 

ta* MMriil eut (*•• t«kU I) 4,770,000 

Tatti Datte 

Profitability 

Battafltt fctfora tMKM 12,441,000 
•MMfltt after  tMMM  at  iOt ft,l?3,000 

Amrtlaatla* prwtiw ?,^flfl,060 
latwfltt *ft«r taaaa pi« enartiiatlm 13,Sf1,000 

••y-mtt tiw M tatal  lWMtwtt S.4  vaait 



IN. 

n.zisRi.iiiif.iiissssi 

•Ata* afaajtif'iat)  M) UMWMMM «# vVppiy vW^MNW 

.  fat it« étrtvattvta at : pstyattitta»* tmê PfC I« ta 
«Mt4 for ttw tetti Mftwt 

tritt 

Ttwt« .tiMitt att« crtcklat piatta abavi* ta taaatai ttattttf 
a* tatafftta* «ttti tart* tapaatt? IM plant 
•v aa*f piami«* atata fra» «Mat ttfct*a —mU ht 
a* I« MM «Iti Mffttttwt «MttttUa. 

Pattiti« taaattat» ttt t U»JM, tifar.« tni méut 
*tt« Caa*trtaa fünft IM ft«*« art 

tettar.«* «at* «Ml tttotttt» MlttflU prttM if« 
tt» tattt* I «*4 t. 

fW tttHJMltt) ttfcat  ItTft «tatti «ratttajf fejM  tt) «fftr  It 
It) tt« t«Mt t. 

•f «Hi a Bfijatt It 
#v tttpiatt) tp ajaptjtft «a«atpMr^att>»tf HI ttnt« tiraanf 
tint m fiata«* tu Mf ««Aft««» 
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1.1. 

.   ft9,MÍ Wfttff  •€  «MON» 

. IM» «'»a» •# P-attaat 

.   I f §•• Ì/mr •€ 0 tittM 

tt 
•Riti 

•f fu» tlaM 
•r pnlMlii rHI«ff It II 

•at* tilt iMtffi«! telato« «f 
I« 

•lit 
pattiti« laaatlaaa - atajarla a? Uapa 
atüttt i tt tapflt M)tt part «f taa 

Hi atta taavt'taa far Itti 
iti« 



i 

ì i 
Of 

• 

h IS*. 

i 
? 
t 

5 

el 

il •M«H 

t J 
1 
» 

«r- 

I 
V* 
1 

* 

i 
t.* T Oí 

4¿ $ * * s 
rr 5 Ï 

r 

i 
i 

^ 
vi 

5 i 
i flf 

•3 

o 
«I   * » 

J 
^ $ 

l 
• 

4. 

1 

I' 
4 

~   4 

I   *    • 
.»•fc 9 

nil 
* li» 

t 
V» 

¡'S 

CJ4    « 



IIS. 

COWL» D    -    AKOttftC 1*M§ COMTLÄ 



G3IVUK O - AtONATIC 1ASED COHPU3C 

*—tt« ««traction » Hatarlal balança 

»i. 

V 
TvttMIt* 

* 

Total arcuati« 

Tel«MW 

* 

fvtat ar—tlea 

tetti««*« (twoMM pwmm ) 

f«*at 

t «t 

100.0 
I.T 

II. * 
».t 
it. i 

ti.t 

Ta*a/yaar 

100,000 
11,400 
41,t00 
41,»00 
Î4.000 

110,100 

n,n© 
41,000 
H.aoo 
10,100 

ne, iso 

•Míe 

t. % 

% 

ff.l % 
m   % 
m   i 
it    t 



COHPLRX  D - AROMATIC BASED COMPLEX 

TaH« 2 

nm,m\ jrtm* 

m.- 

T«t«MM fro« «rwtttle ««tract to« 

H_ rich goa fr«a catalytic r«f«ralaf 

T«til 

nipttonyl 

fatal 

X wt 

too 
31.1 

131.1 

4t.4 
•1.4 

I.? 

»l.S 

Tont/year 

41,000 

13,610 

II,«to 

io.rie 
34,1*0 

n© 

11,110 

Intra««« tH« i_ «a»*«** 
ta »a filmi I« the ttyéradoalkr latlo« «nit t« 

1« ttw !«••« conine fra« catalytic r«f«rwl«t 



cmmm D -  AROMATIC USED COMJL« 

fatta 3 

IM. 

I 
Ct araaatlca fra» «ranatU astraetla» 

Artâja»av I aaa 

Nata-ayla«a 

•ar •••y lana 

OrtHa-Kylaa* 

tara-xylana 

iwavy awaajreiwi 

tttat 

% «t 

loo. o îa.too 

» 7,1*0 

1« l.tS© 

41 U,Hc> 

19 7,«0 

*i.t IÎ,110 

SS.t !t,4J0 

t.t J.êOO 

t.t Iti» 

H.teo 



OOHPLB A AKOKATÎC lAtlO COMMA 

TiMf » 

199.« 

Uniti 

ANMttc Mtrtttt«« 

JfeMirt»r-«trtpt*r 
Ortl»-«yl«M tr—tt—*f 
P-«vt*iM erUtaltlMtt«« 

•f e^ mmmtUê 

T©ta! rr«e«M «Mitt (•f«tiM«rt^ twl«4N) 

•ff-tlt« 

0t$ 

10 

460,000 

900»000 
§00,000 
100,4(0 

400(000 

000,000 

400.000 



emmjm o  -   MOMATIC i*ttn COWUB 

liHt Ï 
fittiti nmmIf» ttf mmLsÊÊL 

»miti 

ârWMttt MtfMttM 
My ir aétalkylattaa 

»r»ttrtaa«r 
M   lf4Mtl«Mt«r 

?-a?t«M trlotatllaotta« 
iMMvrtMtiOT e( 

fatal Prataaa UHM 

»w*l»l   «wWIWHi^* »io^ 

•taatrtt 

SS 
ist 
«o 
IO 

III 

1,441 

Iti 

l.tft 

T 
ì ataaa 

11,410 
1,110 

M,l 

M. 

If    atea» 

k./*r 

i.iio 

4.MO 

•1 

41 
II» 
44 

t» 

100 

liti 

tati 

loStit/M 

t.t 

) J 
O.i 

11.0 

II 

HI 

II.« 

41.4 

t MM  »f «ttltttM 

•latirla 
i.tf» umidir • ffie *rhm* • o.ot t*« *w* 114, OOO 

41.4 Nettai*» • TflO fcr/yaar • 0.? Nê'IoSwal    HO.000 

ll.l t'/fcr a lOtt ot/i aO.tmW »,< 

Voto! 4I0,< 
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IM. 

CONFUSE D,  - MANUFACTURE OF 6,000 Iff /YEAR NYLON 6 FIBRES 
 * 

producing  : 

. Nylon 6  filamenti : 5000 MT/ycar 

. Nylon 6 p*lyo«t«r (eyre cord«)  :  1,000 HT/yaar 





187 

oottnst D. - iwm*ßm* o? »,ooo wr/via* WYLOW § »m» 

Wllffc*á tBvitwent Coat 

Process Unit« 

Off-sites 

Buildings 

Roy«Itici 

Start-up expenses 

Spars parts 

Total 

Workin§ capital 

01$ 

•,610,000 

3,100,000 

1,100,000 

300,000 

•00,000 

130,000 

IS,100,000 

•10,000 



1§8   - 

D.   « MAÜÜfíCTimi Of 6,000 MT'YM* MTU* 6 FI BUI I 
_Í __  

Eatlnatsd Operating, Col 

kw*/hr 
» /hr 

2,150 
207 

tn'/hr 191 
mî/hr 3.5 
t/hr 2.06 

103kcai/hr 420 

lirtffMt Aim 
1. utilities 

Fleetrie power 
Cooling water 
Inert git 
Process water 
StCM 
Refrigeration 

Total utility consumption 

2. Labor 
Hon/day 10 
Men/ahift 460 

Total (Including supervision at 251) 

3. Consumption of catalyst and chenlcals 

Total variable charges 

Fixed chart.» 

1. Amortization at  10% 

2. Interest on Investment at 47. 

3. Maintenance 

4. Interest en working capital 

5. General plant overhead, taxes,  insurance 

Total fixed chartes 

Total operating cost 

US$/year 

300,000 

2,150,000 

90,000 

3,240,000 

1,510,000 

640,000 

550,000 

75,000 

151.000 

2,926,000 

6,166,000 



im.» 
mnìWkBfmt ©F 6,000 W/YEA« wturn % piiin 

Table 3 

EitUated Investment Profitability 

Credit 

US f/year 

Product aale« 

«yIon 6 filamente        S,000 1«    x 
My loti 6 polymers          1,000 MT    « 

1,900 Ulf/tot» 
1,000 US|/ton 

9,500,000 
1,000,000 

Total Credit 10,500,000 

Doblt 

Operatine, coot 6,166,000 
Raw «eterici coot 

Caprolacta*                   6,500 Iff    x 

Total Debit 

550 US$'ton 3,590,000 

9,746,000 

Profitability 

Benefit before taxes 754,000 
Benefit after taxe a at 50?. 377,000 

Amorti cation providec 1,510,000 

Benefit after taxea piva amortia«tion 1,887,000 

Pay-out time on total lnveatment 8 yeera 



ito - 

fitWitl.&S    Manufne ture of .2i959.5ÏÎ.5iCiîC-5[iî[CSÏ-Rittt!Af 

ìììitì 
a. ran materiali     :   DOT produced in Compie* T^ 

b. possible  location«  and  supply   : 

6,(XX) HT/year unit  for th« corresponding sub-r«tie« 
located in   :   Algeria   (North Africa and North Eaat Africa); 
Irak or Syria   ( Middle Eaat Arab Countrlaa) and supplying 
local market   for  1975. 

laonomicB of such a project are presented in the  following 
tables  I,   2 and 3. 

1,000 KT/ycar unit for the fol loving countries  : Algeria, 
Morocco,  UAH,   Irak  and Syria and  supplying  the local mark«* 

for 1975. 

t.  autans ion of polyester  fiber manufacture 

Additionnai units of capacities Included In the s su» renga 
nlfhf he provided for eupplvin* lf§0 local markets of ih» 
41 ff traut tub-roglona. 

I 
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COWL« D    - MABWACTORE Of 6,000 MT/YtAR  POLYWT^ FIBMf 



COMPLEX  D, - MANUKACTUHK OP 6,000 MT/YEAR POLYESTER FIBRES 

Table  1 

Estimated Invettwnt Colt 

192. 

Prosata Units 

us$ 

4,200,000 

Off-tit«« 2,200,000 

Buildings too,000 

Royalties 1,000,000 

Start-up expenses 400,000 

Spars psrts 

Total 

80,000 

8,600,000 

Working capital 

 -   

650,000 
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COMPLBC O, - MANUFACTURE Of 6,000 MT/YiAR »OLVlSTtR FIMlf 

Tttllff  I 
Estimated Operating Colt 

1. Utility coneuwptlon 

Electric power 
Fuel 
Cooling water 
Inert gas 
Process water 
Compressed air 
Steam 
Refrigeration 

*wh/hr 
10 kcal Ihr 

m3/hr 

IOS5 
1.25 

no 
m'/hr 
«f/hr 

ntn /hr 

46 
3.S 

510 
tons/hr 6.7 

103kcst/hr 146 

2. Labor 

Men/day 
Men/shift 

Total consumption 

10 
184 

Total labor (Including supervision at 21%) 

3. Catalyat and chemicals 

Total varlsble chargea 

fixed charges 

1. Amortisation 

2. Interest on investment 

3. Maintenance 

4. Interest on workingcapital 

5. General plant overhead, taxes and Insurance 

Total fixed charges 

Totsl operatine cost 

T US$/year 

ItO, 000 

1,200,000 

IM, 000 

1,573,000 

868,000 

350,000 

25»,000 

52,000 

87,000 

1,615,000 



It*.« 

COMPLEX  D.  - MANUPACTU*!! Of 6,000 MT/YM« POtYPJTtl FT IR if 

TtMff Ì 

letl—ted Inveetment Prof UebllUy 

Credit 

Prefect Salii 

Polyeeter floree 6,000 toni K I.JOO US$/ton 
Methanol  (lew quality)    2,100 toni x        SO US$7 ten 

Total Credit 

Operating eott 

Rav material coit 

m 
Ethylene glycol 

7,000 temi x 
2,700 toni x 

SSO OSI/ton 
ISO 01$/ton 

Total Debit 

Benefit before taxes 

Benefit after temei at  SOT. 

Actor ti sat ion irovidii 

Benefit after taxée plue «»ortleation 

Pay-out tie* on totel  Inveetnent 

tît|/year 

t.000,000 
103,000 

9,105,000 

3,l«0,000 

3,850,000 
405,000 

7,445,000 

I,»60,000 

130,000 

•ét.OOO 

I,6ft,000 

5.1 yeari 
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COMPLEX    D    - MMRÏfACtimE Of 3,000 Iff/YEAR POLYESTER FIBRES 
• •••      1  — 



com« D. - munftacTwt m s.ooo mm** mais 

Til» 

litliMted Investment CM* 

It*. 

•rocco« Unit» 

Off-tlte* 

Building« 

Royalties 

Start-up expetttot 

Total 

forking capital 

«SS 

1 ,o§o,ooo 

t.ÄOO.OOO 

500,000 

600,000 

100,000 

6,110,000 

515,000 

-*—., 



it? 

îfHt. ? 

Ulf vf er 

Yl£l¿Hf &ÉIM1 

• 

1.     Utility t on«ume>t t n« 1 * , (KM i 

2.     Uba* 7011, »1011 

3.    CetaWtt me cWnlcal« 

Total  v*ri»Me etmrfee 

•2.00C 

Wr.dfKi 

Uttl^Jl£l£! 
t.     Amorti letIon Mt ,<vm 

2.     Tnt*r«"it  on   investment Î*4,<V^ 

1.     Meinte««««* l<M\<H% 

4.    Interest MI worttu« capital fe.tw 

5.     Genf ral   pi mit   «verneae1,   tette«  «Ml tM«rMcr 

T«*«l  fl«»< «Mr«,«« 

*1 trkn> 

i,n?,fw» 

T«*«l  a«*retint cMt '.Otf.OW 



IM - 

COWL« 0.  - MANUFACTURE Of 3,000 WT/YEAB POLYIIT** fliMS 

lattante d Invttttnt Profitability 

Craéit 

Product talea 

Polyeater flkrea 1,000 ton«    m 1,100 Uff /ton 
Methanol  (la» «malitv) 1,050 tama    x        SO USf/ten 

Total ereelt 

Operating c©«t 

Raw material «MC 

DOT 
Ethylena glycol 

3,S» t 
1,310 

x   SSO 019/ton 
H    ISO UM/ton 

Total do bit 

»rofitabimy 
Benefit before tanca 

Benefit after taxe« at SOt 

AmortlaatIon provieoa 

Benefit after taxe« plue twortlaotien 

Pay-out tiae en total Itweatawnt 

US$/year 
 L. 

4,300,000 
52,100 

4,552,300 

2,01*,000 

I,«25,000 
202,000 

4,146,000 

406,300 

203,000 

611,000 

•14,000 

7.S year« 



lff.- 

VI.2.S. Project! bated on export possibilities 

TIM Urge availability of natural  gai In Arab Countries 
«•«pled with the growing demand of IDG for peak «having operatimi 
and load gaa supply allow to supply natural gas at very attractive 
prices  for armonia and methanol production. 

Large sise projects based on these  low cost raw material and 
•riented towards export markets might compete favourably with 
European or US aim!lar projects. 

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. economies 

Technical and economic data, estimated operating coat ant 
ammonia selling priées are summarised In the following tabla« 
1 and 2. 
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COMPLEX    E     -  1,000 WT/DAY AJWONIA BASED COMPLFX 
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COMPLEX E - l.OOO  MY/DAY AMMONIA BASED COMPLEX 

(330,000 MT/year) 

Table  1 

Technical  and Economic Data 

1.  Eat ima ted Investiront Cost 
(Grasa root! plant ) 

106 us$ 

Proceaa Unita  Including royaltlai and 
Initial catalyat charge 

Offaltea including uttlltiea  production 
and •torage 

Start-up exponaos 

Spare parts 

Total Invoataont 

Working capital 

2.   1 «otiti 

. Raw material  and utility requirement! 

Natural  gas (procesa and fuel) 
Boiler   fead water 

. Chemicals and catalyst consumption 

.  Labor 
Man/ahi ft 

loj «J /year 
10   • /year 

Uff 

18.8 

8 A 

1 8 

0 .8 

29 8 

0 8 

384 
1.12 

430,000 

IS 

ft. Units producing their own electricity and ready to start production 
Natural gas is used as  feed-stock and for aovar generation 



COMPLEX E -  1,000 MT/DAY AMMONIA COMPLEX 

(330,000 MT/year) 

Table 2 

Economic«   of Ammonia Production 

202. 

1.  Operating cost 

A.  Variable Charges 

Haw materiali and utilities 
6 3 3 

Natural gas 3SA.   10 m    x 0.2 C7m 
Boiler  feed-stock    x  l2 ,^3 % f¿ 

water 

Chemicals and catalysts 

Labor 

Manpower salaries and vages   60 x 5,000 $/year 
Supervision 

Total variable charges 

B. Fixed Charge« 

Amortización at 10% of investment 
Interest at 47. of investment 
Msintenance at 47. of Process Units + Off si tes 
Gene*-al plant overhead, tanas and Insurance 
Interest on working cspital 

Total fixed charges 

Total operating coat 

Unit operating cost US$'ton 

I. Estimated selling price (for a five veers psy-avt vit« taxes 
on totMfit st 50%) 

Met income before taxai 

Total talea 

ila aal ling prie« in Ut$/ton 



203. 

COTBUX F   1,000 wrr/i;^.ï«5îî252i.5;!îi-S2ÎSÎ5ï 

t. possible loaetions and supply : Algeria or Libya for luropew 
markets 

h.  aconomlci 

Technical and economic data, estimated operating coat and 
methanol selling prices ar« solarised in the following 

tables 1 and 2. 
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COMPLEX F    -     1,000 NT/DAY METHANOL BASED COMPLEX 



205.- 

COMPLEX F - 1,000 ml DAY METHANOL BASED COMPLEX 

(330,000 MT/year) 

Table 1 

Ttchnlcal  and Economic Data 

1. Estimated Investment Coat 
(Grasa roo ti plant) 

IO6 USS 

Procesa Unita 
(including royaltlee) 

Offaitea (including utilities production 
and atorage) 

Start-up expanse« 

Initial «Rente«! and catalyst charges 

Spare parts 

Total Investment 

Working capital 

13.0 

5.0 

0.9 

1.0 

0.3 

20.2 

0.8 

2.  Inputs 
. Raw «ateríala and utility rennireoents 

Natural gas feed/ton of natnanal 
Natural gaa fuel/ton of methanol 

. Electricity/ton of «etnanol 

. Boiler faedwater 

. Cooling war  (recirculating) 

Synthesis catalyst     /tan of nwtfcanol 

u3/hr 

n /ton 

0t| 

5.10.kcal 
3.10ökcal 

50 kvh 

40 

2 

0.7 

Other catalyat and cheaicala / ton of methanol OSI 0.4 

i. tasad en If methanol proceas using centrifugal conpr as sor a 



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

(330,000 mfyear) 

Table 2 

Econowlct of Methanol  Production 

206. 

1.  Cperating coat 

A. Variable charges 

a. raw materiata and utilities ¿ 
.   natural gas   :  8.106 kcal x 330,000 x 70 US€/10 kcil 
.  electricity   :  50 Vwh x 330,000 x 0.01 US$/kwh 
.  boiler feed-water   :    40 tn3/hr x S.000 x 0.25 gS$/sr 
.  cooling wstor :  2 «¿/ton x 330,000 x 6 S/103*) 

b. synthesis catalyat        0.7 US$ x 330,000 
other catalyate and chemicals    0.4 U8$ x 330,000 

labor   : sumpover talarlas and waget 
supervision 

50 x 5,000 $/y#ir 

Total variable charge« 

B.   Fixed charges 

a. amortixatIon at 10% of Investment 
b. interest at 47, of investment 
c. maintenance at 47» of Process Units + Offsitas 
d. general plant  overhead,  taxes and insurance 
a. interest on working capital 

Total fixed charges 

Total operating cost 

Unit operating cost Uli/ton 

2.  1st is* ted selling pries (for a five years ?•?-«•( with t 
taxes on benefit at 507.) 

C Mot income before taxas 

Total Sales 

Methanol sailing price in USI/ton 

US$/year 

1,S50,000 
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 

6,576,000 

20 

4,040,000 

10,616,000 

32 



207.- 

VI.3. JMALYSIS OF THE ALTERMATH FEASIBLE PROJECTS AND PROFITABILITY 
CALCULATIONS   :  BASIS FOR THE SELECTION OF RECOMMENDED PROJECTS 

It hat been possible  to examine in the hereabove paragraph the 
económica of producing petrochemicala which might reasonably 
find outlets on the  local market of the Arab Countries or  for 
•«porta. 

The ftaeibUity studies which have been carried out  show that 
conditions  in Arab Countries are such  that a petrochemical  induetry 
dealgnad to satisfy a  large part of  the  internal market  in 1973 
and 1980 and based on harmonization  and cooperation between the 
Arab Countries can be a profitable venture. 

Mfforant alternates rotated to : proceas routes,  alee of projected 
planta,   locations and schedule  for realisation have been presentad 
and ttto influence of the different  technical andeeconotnic  factora 
on the profitability of the possible projects have been outlined 
1« ordar to allow the participants of  the meeting organised by 
IDC At  to evaluate the  different alternates and to appraise the 
program of execution  for recommended projects. 
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