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BRUii PKTIOCll&llICAL DllWID 

The .. 111ion conducted to srria in late Februarr 1985 confirath. !:!~t there 

i1 no d011e1tic production for the ba1ic petroch .. ical1 la the countf7. 

Therefore. to estlute the dcme1tlc d..and for thue product•. we 1urve1ed the 
~ 

srrian import• of about 75 product1. 

SJrian import 1tati1tlc1 were aggregated ln 1uch a var that lt va1 

lmpo11ible to deteralne the quantltle1 or values of lndlvldual p~c.ducts. 

Therefore. to deteraine the imports of individual product• we bad to relJ on 

alternate a!tbods. Tbe aetbod we cbo1e was to 1urver th• ezports. of each of 

these products, frOll the producing countries to srria. 

SJria iaported saall guantities of all of these prodacts. A listing of 

the major petrocheaical imports is shown in Chart 1. It covers the iaports of 

15 products from 19?6 to 1983. The products can be classified into ethylene 

derivatives (polrethJlene. PVC. and ethrlene glrcol>. proprlene derivatives 

(polJproprlene, I1oproprl alcohol. an~ acetone), and are>11atlcs and their 

derivative• (toluene, •Jl•ne, polJstrorene, SBR, and epozJ re1ln1). 

In the absence of domestic production, l•ports represent the domestic 

demand. The demand of all of these products ls too saall to justifJ domestic 

production. All of these products are traded globallJ froa world scale plants 

which enjoy cost advantages derive~ froa economies of 1cale. AnJ new plants 

must be world scale to be economicallJ viable. And those plants built to 

serve saall domestic markets aust have access to, and be cOllpetitive in export 

••rkets. In additii>n, these plants are not built on a stand alone basis; 

rather theJ are incorporat:ed in large complexes which relJ on the synergies 

which exist between derivative plants of a single building block such as 

etbJlene or propJlene. 

Libya, Qatar and Saudi Arabila are a110ng the Arab countries which have 

built large integrated petrochemical complexes. However, the most iapresive 

of these complexes are in Saudi Arabia. 
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Chart 1 

s1rlan laDOrta of ••l•cted !!troch .. lcala 
(Kt) 

Product 1983 1982 1981 1980 1979 1978 1977 1976 

polyethylene 4.10 4.81 13.56 13.33 18.49 10.98 1. 93 0.14 
pvc 10.10 9.34 7.25 7.~4 6.68 S.01 2:.35 1. 58 
polypropylene 4.02 4.79 5.85 S.31 9.08 5.23 0.30 0.04 

polystyrene 3.38 4.00 4.46 3.82 0.49 1.03 1.00 0.61 
polyester& 0.56 1.09 1. 06 1.62 1. 04 0.93 o.oo 0.74 
sbr 3.48 3.56 3.53 3.35 1.43 0.98 0.26 0.07 

epoKy resins 0.06 0.03 0.08 0.17 0.73 0.06 0.01 o.oo 
toluene 0.39 0.26 0.05 0.12 0.19 0.07 0.82 o.oo 
><ylene 1. 02 3.83 1. 07 1.06 2.15 4 .. )2 \). (J(I o.oo 

ethylen~ glycol 0.01 0.01 0.11 0.05 o.oo 0.07 0.21 o.oo 
isopropyl al coho 0.12 0.13 0.08 0.04 0.44 0.21 o.oo o.oo 
acetone 0.03 0.09 0.13 0.14 0.57 0.52 0.03 0.01) 

methanol o.os 0.05 0.03 0.05 0.16 0.04 o.oo o.oo 
sodium hydro><ide J.96 17.13 5.75 3.79 4.89 3.60 3.40 0.07 
ch!orine 0.10 0.10 0.33 0.92 2.21 0.58 o.oo o.oo 
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DK MUOI AIABIAll !>IJTROCRlllICAL DDUSTIY 

Saudi Arabia adopted an industrialization poller aimed at upgrading the 

natural resources of tbe llngdoa and increasing the value added ln products 

shipped to the_ export .. rtets. In coapllance vltb this poller, the Saudi's 

have built, or are ln tbe process of building plants wblch vlll produce around 

40 petrocheaicals. Chart 2 lists the products, the location, plant capacltr 

(CAPACI), the coapanr, the partners, the technologr, tbe capital costs ln 

alllions of US dollar (CAPITA), tbe rear of startup (STARTU), and tbe 

feedstock used. 

Ve bave included, in Chart 2, lbe partners in each of tbe plants vbicb 

will produce significant guantities for export. Also included in the chart ls 

the technologr used because of its lapact on tbe coapetltlveness of tbe 

products in world aarkets. Tbe capitsl is included as an indication of the 

financial comnitment necessary to produce each product. The startup 7ear ls 

aentioned to indicate the present status of the projects. The feedstock is 

listed to indicate the degree of downward integration of the plants. 

Chart 3 aggregates the etbrlene and derivative plants by product. The 

downstream integration of petrochemical facilities is essential for exploiting 

the srnergies of interdependent derivatives p~ants. The three Saudi ethrlene 

crackers can be used •~ typical sound dovnstreaa integr~tion. 

THI PITROYKYA ltHYLDB AND DBRIVATIVBS COllP&.lU 1N At. JUBAIL (Chart 4) 

Products and markets~ 

ithane is fed to the cracker to produce the ethrlene building block. The 

ethrlene is c1ed in three derivatives plants: 

Ethylene oxide. part of the etbrlene oxide can be exported and the 

other is hydrate6 to produce ethylene glrcol; 110st of the ethrlene 

g~ycol is for the ~xport market. 

Polrethylene. The pl~nt is flexible in that lt can be use~ to 

produce linear low density polyethylene (LLDPE) or high dens!ty 
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Saudi Petroche11cal Plants 
Fage 2 

product location capac1 co1pany partners technology capita start~ feedsto'~ 
-----------·-------- --------------- ------ ------------------ --------------- --------------- ------ ------ ----------
sulfur eastern prov inc IOOQ araece 11i1pey 100 1%4 

suifur ras tanura 100 araeco 8.5 l<IBt 

sulfurn and da11a1 ~ 100 safto lQ7(; sulfur 

titaniut dio11de al jut>ai 1 50 idl chloride-rout~ 140 p rutile 

urea al jut.ail 500 sa1ad sat-ic tai11an fer ti 11;: 357 lQ34 1ethane 

urea da11a1 330 safco 1'170 a11onia 

vc1 vinyl chloride al jut·ai I 300 sabic lucky goodr ich t· f l'i3t: ethylene 
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Chart 3 

ltb1l•n• plants in Saudi Arabia 
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Polyethylene Plants in Saudi Arabia 

capaci coapanJ 

91 yanpet sabic 
270 ~e1ya sabir 
130 sharq sabir 
205 yanpet sabic 

partners 

1obil 
essc 
1itsubishi 
1obii 

FVC an~ Related Plants in Saudi Arat•ia 

45~ ~-a~at 

2U~ :.:at !C 

jf1f1 ~-d~ 1 r 

~hell use: 
ludy 
!urh 

technology 

carbi•Je 
carbide 
carbide 

tec~1r1clog~ 

goc~rict: t, f 
gc:cidt i d1 t· t 

Page I 

capita startu feedstock 

JCl85 
1500 1985 
800 1~85 

1~85 

ethylene 
ethyler.e 
ethylene 
ethylene 

ca~;t~ startu teeastc:. 

Pc::, etny lH:~ 
J9(.,_ VC&: 

l '':·'.· ethyl e~1f 



' • 
- 8 -

Chart 4 

Petrokymya ethylene and derivatives complex in Al Jubail 
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polJethJlene (IDPK). llo1t of th• polfetbJl•n• produced l• de1tlned for 

ezport to other Arab o~ lnternatlonal aartet1. 

- PolJYiDJl Acetate (PY.A). llolt of the PY.A la dHtlDed for ezport 

•rket1. 

All of the plant• included la tbh co.plea are t10rld 1cale. 650.000 

aetr!c ton1 (Kt) of ethane are needed to produce 500 Kt per rear of ethJlene. 

- The etbJlene oxide plant consU11es about 240 Kt ethJleae to produce 

300 lt of ethJlene oxide. 

75 lt of ethJlone oxide are destined for the export aartets and 

225 lt are upgraded lo=allJ to produce 300 lt of ethJlene gl1col. 

- The polJethJlene plant con1U11es about 130 lt etbJlene •~ produce 130 lt 

of linear low den1ltJ polJethJlene or high densitJ polJethJlene. 

- The polJYinJl acetate plant consUlles about 60 It of ethJlene. 

the derLvative plants consume about 430 It of ethJlene creating a base 

load of about 86 per cent to the ethJlene crackers. ProductivitJ iaproveaents 

leeding to increased output froa all of these plants are expected. The plants 

can be debottlenetted to supplJ the increased d ... nd. 

Jlarteting 

The petrok,.Ja plant is whollJ owned bJ Sable. However, it will be 

operated bJ union carbide for an operating and aanag ... nt fee. The total 

ethylene production will be bought bJ the these derivative plants. 

As d11cu11ed earlier, having access to international aartets ls essential 

for the viabilitJ of world scale plants built in saall d011estlc aartets. 

Sable are pr0110tlag their products in esport aartets verJ efflclentlJ. 

However, for a new producer, ti .. ls needed to gain .. rtet share. Sable has 
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decided that to red~c• the ti .. ueeded to aell tbe output of th••• plan~•. 

ther need to fora joint Yenturea vlth corporation• hawing global aarketing 

networks. TbHe joint wenture partner• are •~pected to ...-ket wbateYer Sable 

can not aell. Aa Sable gain• ez:perience and market share. the joint wenture 

partners will ~awe reduced ••antltlea froa the Saudi pant•. 

- Bthrlene ozlde/glrcol planta. Bit•ubla~l la the joint venture in these 

plants blown a• 'SllAKQ'. Tber will tarket tbeir sbare ••tlJ in .Japan 

and the far east. 

- Polrethrlene. Bitsubishi i• the joint "'lure parnter in the 

polretbrlene plant. Tbef are ezpected to aarket their share of the 

plant outpu~ in .Japan and the far east. 

- PolJYiDJl Acetate. Tbis plant is expected to coae on streaa in 1987. 

Sable bas not announced their aarketing slrategr for the output froa 

this plant. 

THI SADAF ETH!LIH AND DEIIYATIYI PLOT I• .IL .JUBAIL (Chart 5) 

Products and ::;arkets: 

SADAF is the largest and most diversified Saudi petrocbeaical coaplez. 

It uses ethane to prodce etbrlene. and salt to produce chlorine and caustic 

soda. Tbe ethylene is used to produce the following derivatives: 

- Polyetbrlene. Kost of the polJetbr:ene is destined for esport aarltets. 

- lthrlene dichloride. In addition to ethylene Sadaf produces chlorine 

which is reacted with ethylene to produce eth)·lene •.ticbloride (IDC). 

Part of the IDC will be exported to international ••rkets. Another 

part will be upgraded further to vinylchloride (VCll). Sonae VCll will be 

exported. However, 11<>re than 60 per cent of the YCll produced will be 

upgradad further to polyvinylchloride (PVC). The Saudi aarket consumes 

a significant volume of PVC. The balance will ~e sold in other Arab 

countri•• and lnternatioanl •arkets. 
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- ltbrlbeazene. ltbrl••• fraa •adaf la reacted with bea&en• fraa the 

petr•ln reflnerr (acroH the fence) to proclace etbJlbeazeae. De 

etbrlbeazene ls apgraded to strreae. Part of the •trrne ls ezported. 

Tbe balance ls upgraded to polr•t~e (PS) • A slgalf leant part of the 

polr•trrene will be coa•Ulled la the .. rtet• of Saudi &rabla ~d other 

Arab -rtet•. 

- Btbrl a·eobol. Sthrleae l• b,.Srated to proclace c...arclal ethrl 

:~obol, which will be totallJ ~zported for further proce••lag la tbe 

'tS ~ket. 

- caustic soda. Caustic •oda will be produced froa the electrolrsis of 

brine. Part of the caustic soda will be used for Aluainiua saelting ln 

Saudi Arabia and part will be eKported to international markets. 

- Chlorine. Chlorine ls a co-product from the elect~olJsis of brine. 

llost of the chlorine will be cons119'1d ln the -•ufacture of KOC. 

Volumes 

Tbe production of about 650 It of etbJlene ln the Sadaf complex reguires 

about 850 It ethane. Tbe eth1lene balance ls expected to be as follows: 

- Pol1eth1lene. About 250 It per rear of etbJlene are needed to produce 

polJethJlene. 

- ltbJlene dichloride. The BDC plant will conswae about 140 It ethJlene 

to produce 454 It IDC. About 220 It of BDC will be e1ported and 230 lt 

will be upgraded to produce vex. About 90 lt of VCM will be esported 

and 210 It will be upgraded to PVC. The PVC will be sold in the 

aarkets of Saudi Arabia and other Arab countries. 

- lthJlbenzene. About 100 It of ethylene will be consumed to manufacture 

330 lt of etbylbenzene. The ethylbenzene will b• upgrade to styrene. 

About 220 It of styrene will be e1port•1 to global aarkets. The 

r ... ining 74 It will be upgraded to polystyrene which will be aarketed 

in 11.udi Arabia and other Arab countries. 

-1 
I 
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- Stllrl alcohol. About 177 Kt of etlarl•n will be consu.d la tile 

aaaufacture of etlarl alcohol wblcb will be •sported mo•tlr to tile us 

•ruts. 

llarbtlg 

Tbe Saudi •rbtlag plu for tla• petrocb•lcals produed br Sadaf ls 

slallt.r to that u•ed at petrot.JIQ•. Tb• jolat Yea tare partner• wre ••lected 

to optiaize Sable'• abilltr to mrbt tb• product•. 

- Shell was selected •• tbe joint Yenture partner in tbe cracker. tbe BDC 

plant, the ethrlbenzene/•trrene plant. tile ethrl alcohol plant. and tbe 

cblor alkali plant. 

- lzzon was selected as the joint Yenture partner in the polyethrle~e 

plant. 

- Luckr of South lorea was selected as the joint Yenture partner for the 

YCll and PVC plants. 

- Sabic has not announced their aarteting plans for the polystyrene plant. 

Cracker utilization: 

Te Sadaf coaplez is fullr ln~egrated. Tbe derivatives plants can consuae 

667 It etbrlene when operating at name plate capacity. This is e~uivalent to 

about 102 per cent of the name plate capacitr of tbe cracker. Therefore, the 

derivative plants can operate at less than naae plate capacity or purchase 

ethylene from the petrotraya cracker. Alternativelr, Sadaf can increase tbeir 

cracker capacitr to satisfy the needs of the assoc~'ted derivatives plants. 

THI YMPIT ITHYl..IJfl AJll> DIRIVATIVIS COllPLU IN TAHU CC'aart 6). 

Products and markets; 

Tbe Yankpet coaples in Yanbu, on tbe red sea, also uses ethane to produce 

ethylene. The ethJltne is used to produce the following products. 
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- ltbrlene ozide. llo1t of tile etbrl•n• ozide i1 b~ated to prodqce 

etbrl•n• glrcol. ft• balance ii ezported. 11o1t of th• etbrl•n• glrcol 

ii ezported to international •rbt1. 

- Polretbrl•••· ltbrlene i• upgraded to linear low dea1itr poletbrl•n• 

(l.LDPB). llo•t of tbe LLDPE produced at Yankpet i1 de1tiaed for tbe 

ezport 11arbt1. 

- Bigb deD1itr polretbrleatt (BDPE> will al10 be- produced at Yupet. 11o1t 

~f tbe production will be ezported. 

Yolu.es 

The production of 455 It etbrlene will con1u.e about 590 It of ethane. 

The ethrlene will be used to produce the following derivatives: 

- Bthrlene ozide. About 175 It etbrlene will be consUll8d to produce 

ethrlene ozide. About 44 It of tbe ethrleae ozlde will be ezported. 

Tbe r ... inlag 165 lt produce uauallr will be upgraded to produce 

220 It of etbrlene glrcol. llost of the etbrlene glrcol will be 

e:ir:ported. 

- Linear low densitr polJethJlene (LLDPI). About 205 lt ethrlene will be 

con111118d to produce LLDPI. llo•t of the LLDPI will be ezported t:o 

international .. rtets. 

- High densltJ polrethrlene (RDPE). About 90 It ethylene will be 

consUll8d annual!~ to produce 91 It of RDPI. Kost of the RDPI will be 

1:ir:ported to international .. rtets. 

Karketing: 

The Saudi .. rketing plan for the petroch .. lcals produced at Yanpet ls 

similar to that followed in the other two crackers. Kobil ls the joint 

venture partner in the cracker, the ethylene ozlde/ethrlene glrcol plant, the 

HDPE plar.t, and the LLDPE plant. 
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cracker atlll&ation: 

Tb• Yupet cracker ll f11llJ integrated vltll tlae d-.rlYatln• plant•. Vbea 

th••• plant• are operating at .... plate capacitr tla•J coa•1111e &boat 470 ~t 

etbrl•••· Tbl• i• et!•iYaleat to aboat 103 per c••t of tla• cracker .... plate 

capacltJ. 
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Other Arab countrie• deYeloped dlffereat lada•trlall&atloa pollcles. 

Three other couatrl•• are .. atloaed la thl• report for lllu•tratloa: 

The Iragl petroch .. lcal plant• 

Iraci ba• large re•erYe• of crude oll aad aatar&l g.. .. 11ell •• a 

•lgalflcant reflalag ladu•tfT. The n••n•• can gaarantee tbe lont-tera 

aYailabilltr of feedstocks for a petrocb .. ical ladastf7. The refining segaeat 

ladlcate. that the lafra•tructure for building a petrocbeaical iadustET is 

aYailable. Purther110re. the Iraqi population is relectiYelr large. 

Therefore. the d011estic .. rkat for petrocheaicals can support •Olle 

... ufacturiag facilities to satlsfr the total d811&Dd (replace iaports) and to 
ezport the surplus production. 

Chart 1 ls a listing of tbe Iraqi petrocbeaical plants. There ls 

presentl~ no ethrleae or etbrleae derlYatlYe production la tbe couatf7. And. 

•• far as we taov. there are no plan• to build anr cracbrs la Iraq ner the 

coaiag 5-10 rears. llo•t of tbe plants ll•ted la Cbart 1 •re built to 
prl .. rllJ •atlsfr the doaestlc aarket. 

THE BGYPTIAll PITROCHEllICAL PIJ.UITS (Chart 8). 

In recent rears. KgJpt ha• bec011e a net •sporter of crude oil. The 

proven reserves of crude oil and natural gas are large eaougb to guarantee a 

secture supplJ of feedstocks for the refining and petrochemical industries. 

The BgJptlan Cover1111ent has Indicated Its Interest ln broadening the 

industrial base in the countrr. Therefore, it ls ezpected that increased 

volumes of crude oil will be upgraded to higher value added products for use 
doae1ticallJ or for esport. 

The broadening of the industrial base will create new indu1trle1 and 

increase the 1ize of existing one1. Tbls will generate new j~bs. whlcb are 

needed to 1atisf1 the increasing BgJptlan population. 
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Qart 1 

Iraqi petrocb•lcal plant.• 

06-03-1985 

product location COMpany capaci capita startu 

-------------------- --------------- ------------------ ------ ------ ------
alkyl benzene linear 
alu•inu• fluoride 
aMMonia 
antibiotics 
berlzene 
furfural 
furfural 
hdpe 
methanol 
pvc polyvinyl chlori 
sulfur 
sulfur 
sulfuric acid 
sulfuric acid 
urea 

baiJi 
alkai• 
baiJi 
baghdad 
baiJi 
baiJi 
bas rah 
bas rah 
ras al khai•a 
basra 

baiJi 
al kaim 
al kaim 
baiJi 

ar.b co d.ter 
SOii 

state 
arab c:o drugs 
arade"! 
scop 
sc~p 

state 
state 
stat~ 

st Ate 
state 
state 
state 
state 

so 
11 

1000 

30 

30 
825 

60 
153 
92 
50 

1500 
1700 

!00 
38 1984 

275 1988 
300 1985 

1986 
1984 
1984 
1990 

350 1985 
1990 

1984 
1984 
p 

275 1988 
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Cbart I 

lgyptlaa petrocb .. lcal pleats 

06-03-1985 Page l 

alkyl benzene linear 
alu•inum sulfate 
btx alexandria 
chlorine 
chlorine ale><andria 
detergent synthetic 
detergent synthetic 
naoh 
naoh 
polyester fiber 
pvc polyvinyl chlori 
soda ash 
sodium hypochlorite 
sulfonic acid 
sulfonic acid 
sulfuric acid 
vcm vinyl chloride 

alexandria 
kafr el dawar 
alexandria 
el me>< 
suez 

abu zaabal 
alexandria 

company 

------------------
nasr petroleum 
boliden 
nasr petroleunt 
epc 
rakta 
aiexoil 
egypt ind 
epc 
rakta 
misr rayon 
epetco 
misr chemical ir1d 
egyptian electric 
alexoil 
egypt ind 
abu zaabal fertil 
epetco 

capaci capit.:a startu 
------ -----·- -----·-

40 1984 
1986 

550 1985 
60 50 1985 

3 1985 
39 1986 
39 1986 
60 so 1985 

3 1985 
3.3 1986 

80 92 1985 
·200 80 
1. 1 1987 

11 p 
7.8 1986 
218 1984 
100 32 1985 
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Vi th a population of aroud 45 alllloa people. l&Jpt h tile large•t 

population centre la tbe Arab world, and coald bee.- the larg••t market for 

petrocb•lcab. Slallar population• la denlol*I couatrl•• create a aartet 

large eaougb to load ••••ral world •cal• petrocb .. lcal plant•. 

Pre•entlr there are no plan• to build etbrl•n• cracker• la the coalng 

5-10 rear• la SgJpt. Therefore, t.ll• •-•tlc aartet will be •athfled br 

laport•, 110•t probablr frGll other Arab coutrle•, aotablJ Saudi Arabia. 

THE LIBY.O P&TllOCBlllICAL PLOTS (Chart 9). 

Libra bas a relatiYelJ ... 11 population of around 4 aillio~. It bas a 

... 11 domestic aarett for petroch .. icals which ls not sufficient to load world 

scale petrocbeaical plants. 

However, Libra bas sizeable reserYe• of crude oil aad natural gas which 

are essential for building a viable petrocb .. ical lndustrr. Based on these 

reserYe• tbe LibJ&n Governaeat bas abarked on an lndustrlallzatlon poller 

which bas lead to the buildup of petrocb .. ical production capacities al .. d 

aainlJ at tbe esport aartets. 

Chart 9 1bovs 110st of the esistiag and planned Llbran petrocheaical 

facilities. tbeJ include a world scale etbJlene cracker with associated 

derviative plants. TbeJ also include a 660 Kt aetbanol plant, a polJpropJlene 

plant, and butrlenes plant. Plans to build 11?81, butadiene, and strrene 

plants are at various levels of iapie .. ntation. BJ 1990, Libra will be, nest 

to Saudi Arabia, a aajor supplier of petrocbeaicals to the Arab world and 

international aartets. 

------ ~-·-, 
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r.laart 9 

Llbraa petrocb .. lcal plant• 

06-03-1985 P~ge 1 

product location cOMpany capaci capita startu 

-------------------- -----------·---- ------------------ ------ ------ ------
butadiene rasco 60 1989 
butylenes ras lanouf rasco 130 1985 
detergent synthetic ain teat0uchent soc national in 90 60 1986 
detergent synthetic chelgou•elaid soc national in 90 60 1986 
detergent synthetic sour elghoslane soc national in 90 60 1986 
eg ethylene glycol ras lanuf rasco 58 1988 
ethylene ras lanouf rasco 330 1985 
hdpe ras lanouf linoco 80 1988 
lldpe ras lanouf rasco 80 1988 
methanol marsa el brega napetco 660 1984 
mt be ras lanouf rasco 60 1990 
pp polypropylene ras lanouf rasco 68 1984 
propylene rasco 170 1985 
sodium hypochlorite tuzla hyundai 4.3 
styerene ras lanuf national oil corp 175 1988 
sulfuric acid sirte state 165 p 
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SDIAll PllROCBlllICAL OPTIC*S 

Srria bas the crvie oil and natural gas reserYes neces8arJ to aupplJ 

feedstock• for a world scale petroch .. ical indu•tl'J. However. the domestic 

.. rket la too ... 11 to consume an acceptable base load froa the output of 

these plants. Therefore moat of the production aust be exported. 

Petrocheaicals are traded as glubal ccmmoditiea. The prices. in the 

international aartets. are set bJ the llOSt efficient manufacturing plants. 

Produce~• 11Ust be coapetitlva in this 111!.f'ket environment to be considered as 

viable suppliers. The cost of feed1tocta accounts for about 70 per cnet of 

the selling price of aost petrochealcal building blocks. Therefore •• to 

aaintain a presence in tbe aarket. the producer aust have either a 

technological edge or low cost feedstocks. 

A technologicl edge is not verJ likelJ in comaodities. The global trade 

flow of petrocheaical products ls no aore prevalent than the flow of 

petroch .. ical technologJ. The owners of these technologies are coapeting 

fiercelJ to license their ltnow-how to other producers. As a .. tter of fact, 

several aultinatlonal coapanies have followed a strategJ of aasiaizing cash 

generation bJ ~:censing their technologr rather than bJ producing and 

aarketing petrochemical c01DOditie~. Another illustration of technology 

aigratlon ls the number of coapanies using technologies developed by others. 

A quick surver of such companies shows that the nuaber of producers using 

third partJ technology has been increasing over the rears. 

Low cost feedstocks have been used as an incentive for the development of 

the petrochemical industry in aany parts of the world. A petrochemical 

industry aushroomed on the US Gulf coast because feedstock• {natural gas 

liquids) were made available at very low prices in the early parts of this 

c~ntury. The Canadians build-up oA world scale petrochemical plants in 

Alberta in the aid-70s was based on natural gas controlled at very low prices 

compared to crude oil. The ... icans assign a very low price to natural gas to 

encourage the building of chemical ~lants to satisfy the domestic market and 

export the surplus production. The Saudis are in the final stages of building 

a large petrochemical industry which ls based on low price ethane and natural 

gas. 

;) 
' 
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srrla ha• th• power to a••lgn low Yalu•• to natural gaa, natural gas 

lltulds, and crud• derlwed petroch .. lcal feed•tockll to encourage the bulld-up 

of a petroch .. lcal lndu•trr in th• countrr. Bovewer, aside froa fertlllz•r• 

(..-onla, urea, aad derlwatiwes) the 11arket l• too ... 11 to con•uae the 

production froa world scale plants. Therefore tbe bulk of tbe production au•t 
~ 

be exported. Saudl Arabia and Libra hawe follCNed a •iailar •trategJ. 

Bovewer, becau•• of the •urplus global capacitJ, of tbe ba•ic petroch .. lcal•, 

vbicb exl•t• pre1entlJ and i• expected to continue for tbe rest of 19801 1, we 

do not recOllll8ad the build-up of new capacitJ. 

Thermoplastic processing: 

There is another opportunitJ vblch srria can erploit. The domestic 

aarket is currently in need of and can conauae greater tuantities of 

downstream derivatives of petrocbeaicals. For ezaaple, the srrian market 

conau.es processed thermoplastics such as polretbrlene fila, bags and sheets, 

and PVC 1beets, tiles, pipes, and srnthetic leather. These products are 

ao1tlJ iaported in finished fora. The processing plants, vbicb currentlJ 

ezi~t in srria, are saall, owned bJ the private sector, and unable to .. et the 

needs of the aarket. Tbe build-up of large aoclern processing plants will be 

able to produce economically enough product to satisfr tbe aarket demand and 

export hlgh value added products. Such plants will generate jobs for SJrians 

and laprove the balance of trade for the country. 

The rav aaterials needed for a SJrian plastics processing industry are 

polJethJlene, PVC and polystyrene resins. These products are available from 

other Arab countries or from international aarkets at ccmpetitive prices. 

Long-tenn contracts for supplJ of rav aaterlals can be arranged on favourable 

terms. Furthermore, the cost of capital installations needed to build this 

industry is relatively small. Based on these facts, we feel that such an 

approach is appropriate for the srrian econoay. 

Fe,.I!!!!zer industry: 

The Syrian agricultural market is large enough to consume the output of 

1te>re than one &J110nla/urea world scale complex. Increased use of nitrogen 



fertlllser• wlll lncrea•• the ~leld• of crop• coll~~ted bJ lal'919r• and lapr~ve 

SJria'• po•ltion la e••ential food production. 

The fertilizer CCJllPlex in HOllS l• capable of ... ting 110•t of the aartet 

need•· It l• !un bJ a crew of verJ highlJ qualified and capable •taff. Dr. 

I. 11-Zai• and J.B. Vaki• visited the plant in late Februarr 1985 and 

di•cussed operations •ith the staff. The discussion highlited some issues 

which ve have anal~zed and report as follC*'S: 

A. Profitability of the fertilizer coaplex 

Under the present arrangements, the fertilizer cOllplex is required to 

sell ..-onia for less than the co~t of production. This •ituation developed 

over tiae as the selling price of amftOnia was regulated bJ goverrunent and.the 

price of naphtha, the aajor feedstoc~. was allowed to rise at a relativelJ 

fast rate. Since naphtha contributes about 70 per cnet of the .-.onia •elling 

price, the plant could not ab•orb the increased feedstock costs and break even. 

The price of naphta was allowed to increase to reflect world energJ 

prices. The fertilizer COllPlex is presentlJ charged 1,650 SJrian pounds (S£) 

per ton. This is equivalent to us $423 at the official exchange rate of 

1$ = 3.9S£, or US $186 at Tourist official exchange rate of 1$ = 8.85 S£. If 

the refinery has alternate ~sport mark•!ts willing to pay these prices the 

arrangement vi~l be understandable. H~vever, under present aarket conditions, 

it is unlikely that tbe refinery ~gn realize the price charged to the 

fertilizer complex from anJ international market. A more realistic pricing 

transfer policy would equate the price paid by the fertilizer complex to the 

alternate values which can be realized by the refinery in the domestic 

••rket. It is very likely that this policy will reduce the cash flow of the 

refinerJ and show that the &11110nia plant is financially viable. 

Recent studies convinced the Syrian Government to use naturftl gas as 

feedstock for the production of hydrogen used in the anaonia plant. This was 

a sound decision. Most global new aanonla plant• use natural gas. However, 

if natu·~t gas price i• equated to world crude oil prices on a BTU basis, the 

fertilizer complex will continue to appear as lo•ing money. It is important 

that the price of natu~al gas in Homs should not be allowed to rise above the 
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brealteven point for tbe ...OD~• plant. Por ca.pariaon Saudi Arabia cbargea US 

I0.5 per tbouaano •tandard cubic feet of natural gaa or aillion BTU of 

ethane. A tbouaand atandard cubic feet of natural gaa i• presentlJ •elling 

for IJ.5 on the US Gulf Coaa,;. 

B. ProductiYlt1 

.Almlonia: The prodctiYe capacitJ of tbe Allllonia plant is 1 1 150 tons/daJ. 

equiYalent to about 380 lt per Jear based on 330 operating d•J•· Tb• 

following table •bows some actual operating results froa 1983 and 1984. 

Year 
Detail 

Alllmonia production. Kt 
Naphtha consuaption. lt 
Hours of production 

Theor~tical (330 days) 
Actual 
Tiae utilizatio~ (~) 

1983 

138 
189 

7.920 
5,100 

64 

145 
185 

7.920 
4.896 

62 

The actual nuaber of bours the plant was operating represented 64 and 62 

per cent of the theoretical tiae in 1983 and 1984 resa>ectivelJ. The rest of 

the time was lost aostly because of power related problems. In practice. 

after ever1 shut down, it takes soae tiae to bring the plant to nor11&l 

operating conditions. Therefore. the output, as a per cent of productive 

capacity, will be even )l>Wer thaa the time utilization. The results 1983 &nd 

1984 show ttst production aaounted to only 36 and 38 per cent of the 

productive CRpacity resr .tively. These are very low operating rates ~==r~red 

to similar plants operating in Western Europe, North .America, Japan, Saudi 

Arabia, or luwait. 

Urea: The productive capacity of the urea plant is 1,050 t,~ day 

equivalent to about 350 lt per year, based on 330 operating daJs. The 

following table shows some actual operating rer.ults froa 1983 and 1984. 

Year 
Detail 

Urea r-roduction, Kt 
.Allllonia cons1111ption, lt 

Hours of production 
Theoretical (330 days> 
Actual 
Time utilization <~> 

1983 

142 
82 

7,920 
3,646 

46 

165 
98 

7,920 
4,371 

SS 
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Tlae utlllzatlon of the urea plant was eYen lower than that of the Alllllonia 

plant. It .->unted to 46 and 55 per cent in 1983 and 1984 reapectlnlJ. 

The output also was fairlJ low. It represented 41 and 47 per cent of the 

p~oductive capacitJ in 1983 and 1984 reapectiYelJ. Tbeae operating rates are 

verr low coapared to dallar plants in Western Europe, lforth .Aaerica, Japan, 

Saudi Arabia or ~uwalt. 

c. Operational probl ... : 

Analr•i• of the plant operating record showed that the aajor disrupting 

factor la the power interruptions and 1urges which occur frequentlJ. These 

interruptions reduce the plant output, daaage the instr1111entation, l•eate a 

1erlous safetJ hazard, and increase the cost of aanufacture of fertilizers. 

We have not encountered anJ ammonia plant which does not have access to a 

reliable power source aDJ where else. The power can originate from a reliable 

grid or froa generators located ln the plant. 

For the a11110nia plant ln Boas to operate safelJ and efflcientlJ, it ls 

essential that it bas lts own electrical generating capabilitJ. Once natural 

gas is available in the plant, it can be used as fuel for generating 

electricitJ. 

D. Waste disposal probleas: 

Large volumes of calciua sulfate are produced as a by-pr~duct from the 

superpbosphate facllltJ. This product can not be used in the plant. ~t is 

not removed froa the site it can interfere with efficient operations. 

creates a safety hazard and reduces output. It ls essential that the calclua 

sulfate ls removed from the plant either for upgrading or disposal at another 

site. 
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Refining and product capacltl•• 

There are two reflnerles ln SJrla; one ls located ln Roms and the other 

ln Banlas. 

Tile Roms reflneQ started operating ln 1959. was ezpanded to a capacitJ 

of about 5.2 allllon tons per rear. <etulYalent to 102 lB/dar>. and ls capable 

of reflnlng a aizture of srrlan and light Arab crude oils. 

Tile Banias refinerJ started ln 1979 with a capacitJ of 6 aillion tons per 

rear (equivalent to 126 18/d). It ls capable of refining a aizture of SJrian 

and light Arab crudes. 

The following is a listing of the aajor units in each of the two 

refineries. 

Atr.ospberic towers 
Vacuum towers 
Reforaers (Gasoline) 
Naphtha bJdrotreaters 
Kerosene hJdrotreaters 
Diesel bJdrotreaters 
LPG bydrorefiner 
Vis-breaker 
lllroz unit 
Coking unit 
Sulfur unit 

lluaber 

• • 1 
1 ) 

2 ) 

1 ) 

1 ) 

1 
1 

ROlll 

C&l!!:it1 Nuaber 
18/d 

102 1 
7 1 

1 
3 1 ) 

26 1 ) 

1 ) 

1 ) 

1 
1 

1 

Bani as 

Ca2acit1 
18/d 

126 
54 

17 
38 

Based on these units, it was esti .. ted that the srrlan productive capacitJ, in 

thousand barrels per day, for refined products is as follows: 
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Product Baas Banla1 Total 

LPG 1.27 3.33 4.60 
Gasoline 13.14 20.15 34.69 
.Jet fuel (kerosene) 3.51 1.34 11.15 
Kerosene 1.83 3.81 12.64 
Gas oll 22.53 20.64 43.17 
Fuel oll 21.48 43.91 72.39 
To tall 78.46 100.18 179.34 

For CCJ11Pari1on Chart 10 contain• a listing of all the refineries ln the Arab 

world with tbe capacit:r of tbe unit proce11e1 in eacb of tbea. 

LPG: Syrian supply and dwnd (Chart lU • 

Tbe deaand for LPG increased froa 1.24 181d in 1975 to 6.25 181d in 

1983. Tbis i1 equivalent to an average annual increase of 22 per cent. 

During tbe s ... period tbe productive capacitJ increased from 1.27 to 4.6 181d. 

Because of the liaited capacitJ during tbe1e :rears, S:rria bas been a net 

!11pe>rter of LPG. The iaports increased froa about 440 Bid in 1975 to 

1.74 181d in 1979 • .Al tbe Banias refinerf started production in 1981 i11pe>rts 

dropped to about 570 Bid. Iaports are expected to increase again to fill the 

shortfall between supplJ and deaand. 

Ref inerf llOdifications could reduce tbe LPG iaport• to Syria 

significantl:r. 

Gasoline: S1rlan supply and deaana (Chart 12) 

The de11and for gasoline increased from about 9 181d in 1975 to 16 lBld in 

1983. Tbis ls equivalent to an average annual increase of about 1 per cent. 

During the s ... period, the productive capacitJ for gasoline and light 

naphtha increased froa about 14 to 35 lBld. The units have been operating 

consistentlJ at higb loadings producing surplus product. Small quantities of 

naphtha ranging froa 2 to 4.S llld have been sold to tbe fertilizer complex. 

Slailar saall quantities bave been exported. This left 1ignificant 1urplus 

volumes which could not be disposed of except as internal refinery fuel or 

fuel for generating electricity. 
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Claart 10 

Arab Vorld Refining Capaclt1. 1984 

Ckb/cd) 

------------ ------------------------ ------- ---- ----- ----- ---- ----- ---- ------ ---- ----
uu Albi 

•• Ailli 
• Albi •u Aibi 
... Aai 
uu Ailli 

1l1eri1 
1lpri1 
1l1eri1 
1lgeri1 

bhnin 

egypt 
.. ,,t 
egypt 
tgypl .. ,,t 
fgJPl 
tgypt 

ir1q 
ir1q 
ir1q 
ir1q 
ir1q 
ir1q 
ir1q 

jord1n 
jord1n 

h11it 
•uuit 
tu11it 
tu•11t 
•1t11i1 t 
Ju•iit 

I r~anor. 
i ·~ i: ~or, 

J1byi 
hbyl 
Jabr• 

Ill• Aui .. ti1111l oil 
au llllHi 11tian1l oil 
1111 Aui utian1l oil 
•u A•i utian1l oil 
lbu Ailli 11tian1l oil 
au llllai 11tian1l oil 

10111tr1ch 
50li1tr1ch 
5Clll1tr1ch 
son1tr1ch 

b1hr1in p1troleu1 co. 

1le11ndri1 petrale111 ca 
ti n1sr petraltu1 ca 
ti n1sr petralt111 ca 
sutz ail processint co 
suez oil processing co 
1Uez oil procnsing co 
sue: ail processing co 

r..ais 
rwais 
r..ais -··-· 
-··- 2 -11 ur 2 

•zt• 
.,Hi •essaaud 
11i11111 Clrree 
slild1 

1l111ndri1 
al111ndri1 
llllZ 

1Klarod 
IOSlarod 
SllZ 

hnh 

oil refineries 1d1inistr1tion b1sr1 
oil refineries 1d1inistr1tion d1ur1 
ail refineries 1d1inistr1tion k3-•1dith1 
ail refineries 1d1inistr1tion th1n1kin 
oil refineries 1d1inistr1tion 111fthi1 
ail refineries 1d1inistr1tior. -•iy1r1h aosuJ 
iriqi coa~1ny for ail tirtuk 

jord1n petrole111 refinery 
jordan petroleu1 refinery 

1r1bi1rr oil d 
gftt~ oi i C:G 

tu11it n1t1or.1J petroleu1 co 
kuwi1t natior.1i p1trG!tu1 co 
tuw1it na•~or.11 pttrolt~• co 
tu1i1t national petr0Itu1 co 

tripoli oil inshlhtion 
tf~itt~r•~f•r rtf1nln~ to 

1111wiy1 011 rtfinin9 co 
11:111y1 oil rtfinin9 co 
1irt1 oil co 

Ztrh 
Ztrh 

ru 11 kh1f ji 
1in1 11ud 
1in1 1bdulh 
linl II 1h11d1 
5llu1ibi 
slluaibi 

tr1poh 
1idon 

1nniy1 
1u11iy1 .,, .. 

114 

14 
57 

'° 6.0 
2 

'° 15 

. 

2.5 
9.8 

8.6 

15 

250 144.0 34.2 17.1 

105 20.3 
68 14.0 
71 
84 

19 9.0 
23 

70 
71 
7 

12 
5 
2 
2 

10.8 

5.0 

100 14.8 4.4 8.6 4.2 

30 ... 
98 

25(1 10.0 
m 140.0 

35 12. 7 
17 

120 3.4 

33.J 
15.0 67.0 

54.0 

7.3 4.4 
2.9 

13.0 

J.O 

J0.9 
11.7 
19.7 
4.1 

15.1 
5.3 

8.6 1.0 2.4 

15 

52.0 17.1 5.0 

2.1 1.9 1.2 
1.5 l.3 l.8 

14.0 
14.4 

1.5 0.5 

13.0 8.2 1.B 
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Chart 10 <contlnuecl) 

country IKllilll 
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Chart 11 
LPG 
Syrian Supply and Demand, KB/d 

Year Capacity Production Imports E>eports Det1and 

1984 If. 60 4.40 4.40 

1983 4.60 3.60 0.94 4. 54 

1982 4.60 4.00 3.08 7.08 

1981 4.60 3.90 1.37 5.27 

1980 4.60 1. 70 1.58 3.28 

1979 1.27 1.30 2.94 4.24 

1978 1. 27 1.00 1.28 2.28 

1977 1. 27 1.00 0.87 1. 87 

1976 1. 27 0.70 0.92 1.62 

1975 1. 27 0.80 0.44 1. 24 
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Chart 12 
Gasoline 
Syrian Supply and Demand, KB/D 

Ca~city Product ion Imports EKports De•and Naphtha to 

1984 
1983 
1982 
1981 
1980 

1979 
1978 
1977 
1976 
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34.69 
34.69 
34~. 69 
34.69 
34.69 

13.84 
13.84 
13.84 
13.84 
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&a the fertilizer ca.pl•• coaYert• to ••l•& natural &•• a• lt• feecl•tock, 

the reflnerl•• vlll baY• additional YOl .... • of light naphtha vblch au•t be 

upgraded or ••ed la alternate -rket. 

lleroHD• and -Jet fuel: Syrian •uppl1 and dwnd (Chart 13). 

The delland for tero•ene and jet fuel lncrea•ed fraa about 10 llB/d ln 197$ 

to 11 Did ln 1913. Tbh h egulYalent to leH than 1 per cent aYerage annual 

lncrea•e. 

The capacltr to produce the•e products ls more than 12 llB/d la the BOllS 

refinerr alone. With the startup of the Banias refinerr la 1980, the capacltr 

to produce kerosene increased to around 24.5 D/d. This ls far in excess of 

the domestic deaand. Therefore srria can loot forvad to exporting significant· 

guantltles (of the order of 10 EB/d) of kerosene. 

The countrr aar keep laportlng saall guantitles where logistics aake such 

laports attractive. 

Diesel and gas oil: Syrian supply and deaand (Chart 14) 

Tbe Srrian aartet for diesel and gas oil is tbc largest of all refined 

products. It increased frOll about 36 18/d in 1975 to 56 18/d in 1983. This 

ls eguiYalent to an aYerage annual increase of 5.7 per cent. 

During the saae period, the productive capacitJ increased from 22.5 to 

about 55 18/d. The unit in tbe ROiis refinerr was operating effectively at 

capacitJ frOll 1977 to 1979. It produced about half of the volume needed by 

the d011estic aartet. The reaaining quantities, exceeding 20 18/d, were 

iaported. 

When tbe Bania• refinery started operations, additional volumes were 

produced, reducing the iaports to less than 5 KB/d in 1983. However, as the 

deaand continues to grow, it is expected that tbe shortfall will increase 

again. This shortfall can be .. t by laports or bf reflnerf modifi~ations 

vhlcb will increase the availability at the e1pen1e of fuel oil. 



Chart 13 
Kerosene and Jet Fuel 
Syrian Supply And o .. and, KB/t> 

Year C•pacity Production Imports Exports Demand 

1984 24. 49 8.40 8.40 
1983 24.49 9.10 2.71 11.81 
1982 24.49 9.30 4.66 13. 96 
1981 24. '49 11.00 l. 26 12.26 
1980 24.49 10.00 1.23 11. 23 

1979 12.34 10.70 1.85 12.SS 
1978 12. 34 8.90 2.35 11. 25 
1977 12. 34 8.20 1. 94 10.14 
1976 12. 34 7.80 3. 16 10.96 
1975 12. 34 8.oo 1. 96 9.96 
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Chart 14 
Diesel and Sas Oil 
Syrian Supply and Demand, KB/D 

Year Capacity Production Imports Exports Demand 

1984 55.00 57.20 ~7. 20 
1983 55.00 49.10 1. 02 so.12 
1982 4~00 46.10 11.00 57.10 
1981 43.17 39. 00. 4.35 43.35 
1980 43.17 30.10 5.63 35. 73 

1979 22.53 26.00 27.92 53.92 
1978 22.53 21.40 21.83 43.23 
1977 22.53 22.40 18.55 40.95 
1976 22.53 14.20 25.89 40. 09 
1975 22.53 12.60 23.67 36.27 
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Fuel oll: S1rlaa 1uppl1 and d..and CCbart 15). 

Tbe deaand for fuel oll lncrea1ed froa about 11 18/d in 1975 to 37 18/d 

ln 1983. Tbl• la eciuivalent to an a.erage annual increa1e of about 18 per 

cent. 

During thi• period productive capacitr lncrea•ed froa about 28 18/d to 

about 72 18/d. Both refinerle1 Cat BOlll and Bania1) are producing fuel oil at 

their rated capacities. At these production level•. the 1upplJ i1 far in 

ezcess of deaand. Significant volumes (of the order of 30 lB/d) are available 

for ezport or alternate aarteta. 

Refinerr aiodification1 could convert fuel oil into lighter fractions 

reducing the shortfall in diesel and the surplus of fuel oil. 

Analysis of historic data 

A cursor, anal1si1 of the data froa 1975 to 1983. indicates that the two 

refineries ln SJria have tbe capacitJ to produce the total vol1111es of refined 

products needed bJ tbe countrJ. However. the suppi> ~f the individual streaas 

does not aatcb the aartet deaand. 

Refinerr 11e>dification1 could alter the product slate to better aatcb 

aarket requirements. 
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Chart 15 
Fuel Oil 
Syrian Supply and Demand, KB/D 

Ye•r Capac: it y Product ion Imports E><ports Demand 

1984 72.39 86.10 45.00 
1983 72.39 77. 78 3.66 36.81 44.63 
1982 7~.39 79.80 2.54 45.10 37.24 
1981 72.39 83. 90 15.31 0.00 35.00 
1980 72.39 51. 00 1.72 16.72 36.00 

1979 28.48 36.20 4.26 31.94 
1978 28.48 31.90 o.oo 31.90 
1977 28.48 24.30 12.60 11. 70 
1976 28.48 20.10 9.80 10.30 
1975 28.48 15.20 15.20 




